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GAUDEN ROAD TELEGRAMS: ' 

LONDON, S.W.4 SOLJOINT, LONDON S.W.4 

ii / 

FOR SALES & SERVICE APPLY DIRECT TO: 

ADCOLA PRODUCTS LTD. 

ADCOLA HOUSE 

Photograph by the courtesy of Submarine Cables Ltd 
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a, 

'i 

4w - 

6713 4(8 12AU7 419 DA798 7/8 
6714 9/8 12AV6 8(8 DF91 3/- 
6715 9/6 12AX7 8/- 0792 8/- 
6723 6/6 12BA6 7/- DF96 7/3 
636G 8/- 12BE6 6/8 DM91 5/6 
6J50T 4/8 129H7 8/9 DM92 7/- 
638 2/6 12E1 1716 DM96 7/3 
6370 4/9 12370T 8/- DL92 6/- 
6370 7/6 12K70T 4/- DL94 6/8 
8K60T 9/- 12X8 9/9 DLS6 7/8 
6X7 9/9 12K80T 9/8 EABC8O 6/6 
6X70 1/- 12QIGT 5/- EAF42 3/3 
6K70T 4/8 128A7 6/3 EB41 9/- 
8K8 8/6 126X7 2/9 EB91 2/- 
6X90 6/- 12807 1 7/6 E2C33 4 9 

HITACHI XM1002 
AM/FM RADIOS 

Uouuoaloppaetsenitytopserchoue the up- 
the sninsele wnolerfulIy atylesl 

guaranteed 10-transistor oith full long 
and nsedluns waves. Size O)x6 

¡' X 
lOGIn. Magnificent resruduetion. 12 
n.onths' guarantee against faulty 
manufacture. Genuine 
retail price £214.76. flS. 
Unrepeatable. 

A NNOUNCEMENT 
CUSTOMERS 
WELCOMED 

ATOUR 

NEW 
BRANCH 

EL33 6/6 P1,36 9/6 UL41 7/6 
EL34 11/6 P1,38 17/6 UL44 14/- 
EL3S 6/- P1,81 7/9 UL48 8/8 
EL88 1218 P1,82 6/8 0L84 7/- 
KL4I. 8/- P1,83 6/6 URlO 7/6 
ML42 7/9 P1,84 7/8 UMSO 9/6 
EL84 6/8 PY31 8/- UV8 11 - 

EM34 8/6 PY32 9/6 VP41 5/6 
EMSO 7/6 Py33 9/6 UY2L 9/6 
EM81 8/9 PY8O 6/6 UY41 6f- 
EM84 819 PYS1 5/9 UY8S 5/- 
EM8S 8/6 PY82 5/9 VR1O5 5/- 
EYO1 7/6 PYS3 5/9 TRiSO 7/9 
EYS6 7/3 PYSS 9/- X66 7/9 
EY88 8/8 PY800 6/8 Z68 8/8 

TRANSISTORS 
GUARANTEED TOP QUALITY 

If age reduction. Red Spot 
standard LP type 5500 only 
White Spot R.P ........... 2/- 
Mollard Matched Oulpat 
Kits 0081D and 2-0081 
MF. Kits 0C44, 0C40 (2> 
3 transistors 
A7114 8f- 0C44 5/6 
AF115 7/- 0046 5f- 
Z7116 7/6 0072 5/- 
A7117 8/- 0081 9/6 
AP127 7/6 OCS1D 9/6 
0026 9/- 0082 6/- 
0C36 14/- 00170 8/6 

00171 8/6 

GERMANIUM DIODES 
Goneral Purpo.s mlnlatnee detector 
A.V.C. etc. 
or 6/6 dOe. 
Gold Bonded highest qsmlilyln,tividoa uy 
trubel. 
9/8 doz. - 
SILICON RECTIFIERS 

Guaranteed perforsstance. Top sashes. 
Tested 250 '. oorising. 
820n.a. I lOOsu. 

(3 for 8/8) I (3 for 19/6) 

RMI41. CR51142. Special bulk purchone 
wahlen auto Offer them tubes at 
his low price (carr. 9/-). - 

F.M. TUNER HEADS 
Piunons make covering Baust 1f. Stanilord 
1.7. Irequeocy output. complete with drive 
cOrsi end E(XJSO Volve 29/-. 

HITACHI PORTABLE 

TAPE RECORDER 
Loteit Hitachi. Fabulous quality aol 
reproduction of music. 6-transistor. 
ljtn.ond 31m, speeds. Output 500 neW 
into high quality speaker. Ingenious 
elogie control kook. Fact foCo-sed osi 
ewimi. Battery level aloi record level 

noter, Foot load. Precision capotan 
drive with dyssasoic earpirce nsoniiaar 
recording. Rullio recording leads. 
Outside speaker facilities. Tise most 
outstanding purtahie in the country. 
Size 89 X38X6)in. Genuine seornsai 
price nf 33 gun. Unrepealaisle. 12 
ss.onthn guarantee. Ali llares scoli- 
ahle. With tape, tape 
ees,l, udko, etc. 

HITACHI 4 TRACK 

MODEL TRA-505 
This superb 48 gnu. recording nsachbse 
is on linlitesi very special offer. Too 
channel eeccsediog. Plays stereo tapen. 
lIts. ,n,1 3jin. per sec. OOr track can 
be Isotened to on an ear phone sshilst 
s-eosrsilog on the second truck, no.1 
thereafter both trucha playo1 sinusi- 
i.aneously through the lon.lspeaker. 
Ideal for languages, singing to music, 
oto. Ensellent reprcoinction through 
high'fiun eliptisal speaker. AC. reflue. 
Dln,enuioou: hin X ihm X Oln. 
Wright 12 1h. Dyssansic mike. Sound 
lecci mieter. Footage indicator. Too 
aduni inputs. 29 Gns. 

STEREO PORTABLE 
CABINETS 

Latest hiack ans! oliver n,etai Solch. 
ConuisUng of centre cabinet sise 16(in. X 
13ln. X SIn, deep uith lift up lid together 
with too IO X 6 speaker cabinets which 
clIp on osais of sssaln cabinet sise 4(IOX 13h,. 
X 8in .scddng oveeaiioisc of 12hs.. X 1315m. se 

Sin. High qualIty chn'onse 6ttlngn. Will 
take alniont any alstsschanger or tape sleek. 
Appron. half price ot £3.1 9.0 

MICROPHONE CABLE 
Highest quality black, gre) okite. 1f- ard. 

DULCI(VHF) FM TUNERS 
MODEL PMTf6. Self poweresi 200/250 r. 
A.C. AYO. 161gb sesmsitlrttv for frioe 
,sn.i toss slistosice reception. Siec Il IX 
itll,m.X3Imn. high. Wright 7)115. in -Isle 
iinluhe.i is. natin cheomsie im,, i black. Due 
Io fortunate purchase we osa offer these 
high fidelity Issulrusssessis. Oforsssally 
£21f13/O/. 
Liassited nusaher only st 

I ARMSTRONG EQUIPMENT. Stoukesi 
at ail branches. 

LOUD67KAKERS. 30 Top Makes. 
6(in. / Ola. 

I 7X4in. 

MAINS TRANSFORMERS 
Kneellont Quality Guarantersi Upright 
issoonting 220 n.5 SOnsA., 
6 3 y. 3 A. Prissa.ey 230 w. 

TRANS jOEl VERS 
TYPE MIlS. TIse very lateut Silver/Black 
finish. They give an ensellesit perfoesisassee 
with rekabillty. long telew-opic. aerial, 
uryotal oentrolleni. Note, a licence in 
required to tcas,snit, They ensopare 
with snuck dearer £8 1 9 0 filsldeis. 2/6 P-P. 

lIAI HE III VALVES GUARANTEED 3 MONTHS 
VIILUL II BY RETURN OF POST 

8MIftiou or Moory Book Goorooto oo gooI If retun,e0 u,mee1 Ithjn 14 dovr. ALL 
VALVES ARE NEW UNLESS. OTHERWISE INFORMED. S'REE TRANSIT 
INSURANCE. POSTAGE 1 i*I,e Sd., 2-11 1/3. Pror o,er 12. 

084 4/6 8K90T 8/8 1487 14/6 EBC41 6/3 EZ4O 6/8 PZ3O 9/8 
IA7GT 9/6 6K2S 8/S 19AQ5 719 EBC81 b/S EZ41 6/9 RiS 9/6 
106131 7/8 8L1 9/6 20D1 8/9 08180 7/6 EZSS 6/9 9141 2/8 
1H6GT 8/9 6L6 7/6 2092 9/6 EFBSS 7/9 NZ$1 6/- 5P61 21 
18501 8/9 6L600 6/8 20L1 16/- EBL21 9/9 704 8/- T41 6/9 
115 4/9 61.18 7/9 20P1 9/8 EBL81 19/6 0Z32 1/6 TDD4 7/ 
184 7/6 8L19 12/6 2075 11/- ECS2 4/9 KT830 3/9 01.4 7/6 
21321 6/6 6LD20 7/9 20P4 17/- ECCS2 4/- K136 14/- 018 7/6 
8A4 4/- 6726 8/6 25A60 8/- ECC84 9/- KT44 6/- 1322 6/9 
lAS 6/- 6P28 9/9 25L60T 7/9 ECC4O 6/9 8145 8/6 1324 12/6 
31)0 4/- 6Q70 4/- 25Z40 7/- ECCS1 4/9. 8161 8/6. 025 8/1 
1Q4 8/- 6Q70T 8/- 3019 6/- 8CC82 4/9 KTSS 6/9 1326 7/- 
bR4GY 8/- 66A7 6/9 8011.1 9/6 ECC8S 6/9 8166 12/- 1386 12/6 
6040 4/- 6507 4/9 SILlS 8/9 ECC84 7/6 KT76 8/6 1390 4/6 
5Y30 4/6 66K? 6/- 80P4 9/6 ECC8S 6/- KISS 17/6 13107 12/6 
PTa01 4/- 6SL701 5/8 10P12 7/- ECC88 9/8 KTW61 6/9 0151 9/- 
584 9/- 688701 4/0 3SPLI. 9/3 ECFSO 6/- KTW63 5/- 13281 8/6 
5Z40 7/- 65Q7 5/9 3006 8/6 ECFS2 8/8 K1Z63 7/- 0282 19/- 
6Z40T 9/5 613401 8/- 35L80T 8/- ECH21 11/8 M1314 7/- 13301 12/8 
S/30L2 9/- 6160 4/6 35W4 6/- ECH3S 7/6 887 10/6 13829 8/6 
6A50 7/9 61801 6/- 35Z401 6/8 ECH42 8/6 278 1.8/- 13901 19/- 
6AKS 4/S 6X4 4/8 90L60T 8/6 ECESI. 7/- N108 18/- UABCSO 7/- 
6AQS 9/- 8X00 5/- 80 5/- ECH83 0/8 P086 10/- UAF42 7/9 
6AT8 9/- 6X601 5/8 181ST 19/8 ECL8O 8/8 P097 7/6 .0341 6/6 
6A136 71- 780 9/- 186ETA1O/6 ECL82 8!- P0084 8/6 UBC41 7/6 
6AY6 6/- 7B7 5/6 807 7/6 ECL83 10/6 P0085 8/8 133081 6/- 
6RA6 5/6 7C5 7/8 813 49/- ECLSS 10/3 POCOS 11/9 03180 7/9 
68ES 5/6 7C6 7/8 OSSA 12/8 8738 3/- PCC8O 8/8 UBFS9 7/6 
6808G 16/-. 7H? 6/- 904 8/8 EFS9 4/6 PCC18O 10/0 031.21 9/6 
6BHS 5/- 787 14/8 955 2/1 8340 11/- P0380 6/9 UC92 7/9 
6838 5/. 7Y4 4/6 956 2/- 8141. 8/- POFS2 6/- UCCOI 7/S 
63E? 8/6 1001 9/- 9001 3/6 EPSO 3/3 P0934 12/- UCFSO 5/6 
6BWO 6/9 1002 14/6 9002 4/9 8380 1/6 10786 7/6 UCH21 9/S 
68W7 5/- 1091 4/9 9003 5/6 8785 6/- 7CL92 7/9 UC242 7/8 
604 2/8 1OLD1I. 14/6 ATP4 2/6 EFS8 7/6 PCLO8 9/- 00H31 7/9 
608 8/8 10P13 8/S AZ31 6/- 8189 0/9 101.24 7/5 001.22 8/- 
608 0/6 10714 WO AZ41 7/- 8191 3/- POLSO 8/8 UCLO8 10/- 
609 11/- 12AM? 7/. 806 4/6 8792 3/- 101.86 10/8 0141 6/6 
6CD6G 1.7/- 12AH$ 9/- 081.31 19/- 8792 8/- PEN25 8/9 13742 4/9 
8136 3/. 12AT6 8/8 CL33 9/- 87183 9/9 PEN4Ô 8/6 0380 6/8 
613 4/9 12A17 4/9 CY81 7/6 81184 9/6 P8248 4/8 0385 7/6 
8160 1/8 12AU6 9/- DAll'SI 4/6 EL32 5/9 PL33 8/6 UF89 5/9 

TUBES SATISFACTION 
GUARANTEED 

Cur. & Iii. 12/6 6 Mouths 15 Noutbi 18W TYPES 
MOST MOLLARD, 
MAZDA. COSSOR. Ihn. £2. 0.0 £3. 0.0 I AW47-91 
EMITRON. EM!- 14m. L2.I0.0 £3.10.0 I LS.I5.0 
SCOPE. BRIMAR, lS-hin. £3. 5.0 £4. 5.0 I AWSO-Il FERRANTI TYPES 
PROCESSED 13 I9in. (3. 5.0 £4. 5.0 I £7.I0.0 

OUR OWN ihn. £3.15.0 £5.15.0 I AW4I-80 
FACTORY 23m. £1I5.0 £515.0 j LS. 5.0 

RECORD DECKS 
LATEST GARRARD 

All FoIory Fresh. All oil) ee,f,')dge. 

Stereo eartnldgei 9ftsd tor 17/6 entes. 
SEP12 Mono (Singk) Pliym 84/19/- 
5726 Srnd-Trnnuripklon (SIng/c) 211/19/- 
LUTOSLIM Otondurd Auto: 86/19/. 
AIS Sludioe -eindlur to ATO 2? 19/. 
Model l,000-ohungr, 50 reconte 26 19/- 
Model 8,000-lurge torntoble 57/19/- 
Model 8.000- ocor 110/10/- 
AT8O 811/19/- 
A70--Aoto,00tic 215/1.9/- 
LASSO- Trnnsoriptloo - 221/10/. 
401-Tronsoript/on 829/19/- 
Model 9O-Automot)c 29/10/- 

B.S.R. 
1014 Oluglo ployer 89/- 
007-SIng/e Dk Comp/vtO *4/5/- 
UA14--Aito Chonger 24/17/6 
UAIS-Blue-etiver 25/3.0/. 

UA35 Super SlIm 15/16/- 

1 

OPEN AT BASE SPEAKERS 100 HI-STABS 9/6 100 CONDENSERS 9/6 

io TOTTENHAM 
25 WATT. %ery heavy coneI J21n. ot 
°' °' a 

to 

i' t a iooçì to loO. Mi Itore C000,k .n,i Silver Mk. Con- 
lo 2000 p1, LI8T VILUE 

COURT ROAD 
h 

i 7' . WoiIootIrtbon1/ß. 
lo 5 SPEAKERS 

LONDON, Wi CONNECTING WIRE 100 RESISTORS .6/6 
/ ___________________________________ 25f t. colle on!v. Encollent. S/ceo -3 wtt. reprodootion 30. ¡ 

Poet: lIb. 1/6, 1(Ib. 2,6; 21h. 2/9. sIb. 3/-. 411,. 313.SIb. 3/8.6th. 4/-, SIb. 4/6. 141b. 5(6 (C.O.D. entro). ALL VALVE8 LEsS 2% AND FONT FREI IN DOZENS. 

'priirjrwa' T 
VI 

'Pi) K flIiTi fin 'r°°" 25251 

ALL MAIL ORDER AND RETAIL SHOP I L (ill LI1 h I flIJJJII Vii b Devomlan Court, Park Crescent Place. Tel.: 680122 

9.. 
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RADIO COMPONENT SPECIALISTS WHITEHORSE ROAD, 
Tolophone 

WEST CROYDON THO 1665 
Written guorantee with very purchase. (Export. Send remittance and extra postage, no C.O.D.) Buses 133, 68 pass door. SR. Stn. Selhurst. 

154 - 

WYRKD P50 - Transistor cO1ui BLANK ALUMINIUM CHASSIS. 18 a.e.g. 4 .16e,. rIveted 

RA2W 6 in. Ferrite Aerol I Spare Corer .................. Sd. 
cornera, lattice fining bole.. Plie, aide.. 70 4m., 5/6; 90 
71e 6/6; lix lin. 6/6; lix 71e. 7/6; 13 X Sin. 516; 14 X with car ¡criai coil ...... 12/e I Driver Traor. LFDT4 ...... 9/6 111e. 12/6; 550141e 16/-. 0cc. P50/ lAC ............... 014 

lit and 2nd I.F.P50/2CC 
PrInted Circuit, PCA1 Reedy 
drilled and printed ALUMINIUM PANEIS 15 1.0.6. 12 Xl2io. 5/8; 140 91e. 

470 50/. ............... each 9/7 j 

......... 
I.E. Tuning Gong ...... 10/8 416; 120 91e. 1/0; lOx 7m. 2/9; 8081e. 2/-; 80 4m. 1/6. 

3rd IF. P50/3CC ......... 8/- 
i 

Booklet ........................ 2/- I NEW GARRARD GRAM 
Volume Controls 80 Coax 

I 

alee suitable for models, tapedecks, etc. I 

Long .plodle.. Midget Sloe 
C2E 

Semi-alt Haced Sd. yd. 
100-130v. AC. 15/- pair for200/250 v.(in eeries)I 

5K. ohm. toP Meg. LOG or 40 72. 17/8. 80 yd. 25/-. THE INSTANT 
LIN. 145 3/ . Low lola 0dB. pet 10lIt. BULK TAPE Stareo LIS 10/8, D.P. 14/6. 
Lleeor or Log Tracks. 

&t 000 mcI.. 
Ideal 625 Une. 118 yd. ERASER AND 

COAXIAL PLUG 1/-. PANEL SOCKETS 1/-. LINE SOCK. RECORDING HEAD111jjj11 
KTO 2/-. OUTLET BOXES. SURFACE OR FLUSH 4/0. DEMAGNETISER 
BALANCED TWIN FEEDERS Sd. 74., 80 or 300 0km.. 

- 

TWIN SCREENED FEEDER 1/6 yd.. 80 ohm,. 
TELESCOPIC CHROME AERIALS. 12m, estenda lo 331e. 

Leaflet SAE. 

6/8 each. CAR AERIAL PLUGS 1/6. Socket. 1/3. 200/250 y. A.C. 

RETURN OF POST DESPATCI-f Minimum PP. Charge ¡/6 per order unless otherwise plated. FuSI I 

to 25E., 3/- ea.; 38K. 4/-; 00 OHMS to 50 K., 8/8; 
Carbon 30 K. to 2 meg., 3/-. 100 K. 7/6. 
SPEAKER-FRET. Tygan vari008 colour., 51m, wide horn 
10/-lt.; 281e, wide horn 5/- lt. Snmplee, large. SAE. 
EXPANDED METAL. Gold or Silver 12x 12m. 6/-. 
ARDENTE TRANSISTOR TRANSFORMERS 
D5055. 7.3 CT ; 1 Push P011103 ohmj br OC72, 0081.. lii- 
D3034, 1,75 ; 1 CT. Park Poll Drivèr Soc OC72, 0081 .. 11/- 
D3058, 11.5 : 1 Output to 3 ohm. Cor 0072, OCO1 .. 11fr 
D239, 4.5 ; 1 Driver; D240, 8.5 r 1 Driver ...... ea. 11/8 
ARDENTE TRANSISTOR POT. 5K, swItched VC1545 5/8 
Anti-Pnrasttir benda (lernte) ................ doe. 1/8 
PRINTED CIRCUIT (Copper laminate) board 14}X7t 5/- 

C.R.T. BOOSTER TRANSFORMERS 
for heater cathode short circuit or tubes with 
failing emission. Full instructions supplied. 
mains input. Optional 25% and 50% boost 
2v. or 6.3v. or 12.6v. 
State voltage required. PRICE 15/6 

ist '1/-, C.O.O. 2/6 exlra. CALLERS WELCOME 

TAP/NOV CARBON MIKE with Switch . 5/6 
BARGAIN XThI. PICK-UP ARM Coniplete with 

ACOS LP-78 Turnover Head and Suhl 20/-; Stereo 30/.. 
SPEAKER FRET Tygon varions colours. SOin. snide. loom 
10/- II.; 26m, wide tram 5/- lt. Samples SAE. 
EXPANDED METAl. Gold or Silver 12 X lOIn. 6/-. 

FULL WAVE BRIDGE SELENIUM RECTIFIERS: 
2,6 or 12v. outputs. 1) amp.. 8/9: Ia. 11/3; 4 a., 17/6. 

CHARGER TRANSFORMERS. Tapped input 200/250 w. 
hoe charging at 2. 6 or 12 e.. 1) ampi., 15/6; 2 amps.. 17/e; 
4 ampi.. 25/-. Circuit included. Amp meter S amp. 10/6. 

MOVING COIL MULTIMETER TX SOu. 
O-1.000v. AC/D.C.. oSma 0 lo 100k. etc.. 47/6. 
MOVflOG'001L MULTIMETER EP1OK. 
0-1.000v. A.C./D.C.. ohm. O to 8 meg. etc.. 79/8. 
MOVING COIL MULTIMETER EP2OK. 
0-2.600e. L.C. 20,000 ohmj por volt. O-1.000v. AC. 
O/smi 0-8 meg. 50 Mioro,.mp.. 99/6. 

NEW MULLARD TRANSISTORS 
0071 6/-; 0072 7/8; OCS1D 7/6; OCO1 7/6: AF11S 10/6; 
AF114 11/-; OC44 8/-; 0C45 8/-; 0C171 9/-; OC17O 8/6; 
AFS1I 9/6. 0C26 lO/Bl Transistor Holders 1/3. 

VALVE HOLDERS. NASO 6d. MOULDED Oat. Oct. ed: 
TOsida Oct. ed.; B7t5. BOA. 218G. BOA, Od.; B7G with cao 
1/6. BOA with can I/O. Ceramic OCTAL. EFSO. B76. 
BOA. 1/- Valve hase plugs B7G. BOA, lot. Oct.. 2/3. 

TRANSISTOR MAINS ELIMINATORS 29/6 
PP1-6 volt. PPO-9 volt (All same sizes as hatterles) 80 mA. 
DOUBLES 42/6. PP1+PP1, PP0+PPO. PP11-4}+4). 
POWER PACK 0v. 900 mA. Fall wave. Fully smoothed. 
Tapped mains Input. Chassis sloe 5 XC X Sia. 45/-, 

GAIN TV. PRE-AMPLIFIER BAND I B.B.C. 
e chonnel. 1 to 5. Gaia 18 dB. E0084 volve. 
ice 32/8 or 55/- with power pacha Details Od. 

valves It preferred for 0.3a hester chains). 
ifi LT.A.-same prices. Tuoahle channels 7 to 13. 

IBand I or UI. CosI. sad circuit only. 9/0. Chas,,. 4/0.1 

1966 GRAM -. 
CHASSIS- 

* 

p. '. .- - .. 
,,v 

Three Wave/sands: Five Valves: ECHS1, 
Long.. Ned.. Short. EF8O. EBC81. ELO4. EZOO, 
12-moatS guarnntee. AC. 200-250 e. Perote Aerial 
A.V.C. Negative Feedhaoh. 6 watlo 8 ohm. Chassis 
131m, X 7m, high o Sin, deep. Glass dial sioe lIla. 04ta. 
horioontal worthng. Two Pilot Lamps. Four Knohs. 
Aligned calibrated. Chassis isol*ted from majas. 

BRAND NEW £9.19.6 Post 5/6 
Matched ipeaheri lOX Sis. 22/6. 18X Sin. 46/- 

STERE0ÇÏThIAM CAS0IA 214.10.6 Post 5/6 
With Long, Med. and Short Wavehnnds. 15m, z 7m, z 0m. 

Raslio. TV. Valve.. Diodes. Tracisstor equlos .......... 10/e 
Mallard Mainlenauce Maanal ................................. 10/- 
High Fidelity Speaker Enclosures ........................... 5/- 
Transistor Soperhet Commercial Receiver ............... 7/6 
Mallard Audio Amplifier Mnoual ........................... 8/6 
Radio Valve GuideBooks. 1, 2. 3. 4.0e 5 ......... each 5/. 
Practical Radio Inosde Out ................................. 4/6 
TV Fault-Finding, loGy Illustrated ........................ 0/- 
Transistor Audio Amplifier Manual ........................ 
Shoriwave Transistor Receiver ........................... 5f- 
Trnnufslor Communication Set! .............................. 8/- 
Internntionol Radio Stations List ........................... 2/6 
Modern Transistor Circuito. Beginners ..................... 7/6 
Sub-Miniatore Tracsislor Receivers ........................ 0/- 
How to Receive Foreign T.V .................................. 

jACK SOCKETS Std. open-ctrcoit 2/6, closed-circuIt 4/8. 
Lead 6/-. Grandie 3-pin 1/3; Lead 3/6. 
Phono Plugs 1/-. Sockel 1/-. Bonapn Plugs 1/.. Sockets li-. 
JACK PLUGS STANDARD. Screened 1/-. Grundlg 3-pin 3/0. 
BULGIN HOE-REV PLUGS and SOCKETS. P74 2-pIn 4/3; 
P71 3-pin 4/8; P104 0-pta 6/6; F408 O-pIn 12/8; P300 4/-. 
RESISTORS. Preferred values, 10 Ohms to 10 meg. 
Ow.. w.. 1'v., 20% 4d..; 11w. Od.; 0w. 1/-: w. 10% Od. 

HIGH STABILITY. O w. 1% 2/-. Preferred enlor.. 
10 ohms to 10 meg. DItto 5%. 10 ohms ta 22 meg. Od. 

li Watt r 0.5 to 8.2 ohm 3 w. 1/6 
10 watt ' WORE-WOUND RESISTORS f 1/0 
15 wait 10 ohms to 0.000 ohm. I. 2/- 
10K. 15K, 20K. 22K. 80W. 3/- 
MAINS DROPPERS. Midget. With sliders. 0.3 s. 1K,. 
0.2 a.. 1.2 K., 0.15 a.. 8.5 K.. 0.1 a., 2 K., 6/. esC. 
LINE CORD 100 ohms lt. 3-way 1/- ft. 
WIRE-WOUND Putz. 3 WIRE-WOUND 4-WATT 
WATT Miniature TV. STANDARD SIZE POTS. 
Type. All value! 10 ohm. LONG SPINDLE VALUES 

Ab.olutely complete a, nbove with 
B.8.R. GUI Single PIi, 19119/6 P.P. 7/6 
B.S.R. Monarch Autochange 610/19/6 PP. 7/6 
Gnnned " 1000" Autochnage ...... 111/19/6 PP. 7/6 
Onreacd Model 50 612.10.0; i AT6O 124.15,0. PP. 7/6 

OR AVAILABLE SEPARATELY 
Cabinet with board out to choice 13/9/6 PP. 5/8 

AmpIiß.er with .peaker .......... 13/12/8 pp. 3/6 
AUTOCHANOERS (SteceO 10/- entra) 

B.S.R. UA25 or UA14 Mono ...... 55/19/6 P.P. 3/6 
Guraxd "1000" Mono .............. 16/10/- P.P. 3/6 
Gareard ATSO Mono £8.10.0;AT6O Mono 510.10.0 PP.5/6 

SINGLE PLAYERS B.S.R. Junior 13/7/6 P,P. 2/6 
B.S.R. GV? Auto Stop Start ...... 14/17/6 P.P. 2/6 

GARRARD SRP12 Auto Stop Start ... 64/17/6 P.P. 2/6 
TRANSCRIPTION Garrad SP2S 211/0/0 PP. 5/6 

Gareard A70 £21; LABSO £25; 401 £30 pp. 5/6 each 

Q MAX CHASSIS CUTTER 
Complete: a die, a punch. an Allen screw and key 

tin. 14/6 1gin. 18/- lin. 22/6 
lin. 14/9 l*in. 18/- 2m, 34/3 
lin. 15/6 Ijn. 18/6 2in. 37/9 
lin. 15/9 14m. 20/- 21m. 44/3 
lin. 18/- Ihn. 20/6 lin.sq. 31/6 

CRYSTALMIKE INSERTS 
l X Sia. 6/6; MMI i X fia. 7/6; AbS lix fia. 8/6 

47 pP.1/-; ditto 1% SOto 800 pP. 1/-; 1,000 to 5.000 pP., 2/-. 
TWIN GANG. "0-0" 208 pF,+176 PF., 10/6; 360 pP., mmm- 
tore 10/-; 500 pP. ,tandaed with trimmer,, 9/-; mIdget. 7/6; 
midget with trimme,,, 9/-; 500 pF. 110w motion, itasdard 9/-. 
malt 5-gang 500 PF. 19/9. Single "0" 385 PF. 7/6. 
SHORT WAVE. Single 10 PF., 25 PF.. 50 pP.. 75 PF.. 
100 PF.. 180 pF., 6/8 each. Can be ganged. Coupler. Od. each. 
TUNING. Solid dIelectric. 100 pP., 300 PF.. 500 pP.. 3/6 each. 
TRIMMERS. Compre,.lon ceenmic 30. 50. 70 PF., 9d.; 
100 pP., 100 PF.. 1/3; 250 pP., 1/8; .800 pF.. 750 PF.. 1/9. 

BEST BRITISH PVC RECORDING TAPES 
L.P. 7m. 180011 ....... 19/6 D.F. 7m. 240016 ....... 29/6 
L.P. SItu. 120011 ....... 14/6 D.P. Olin. 180016 ....... 24/6 
L.P. Sin. 90061 ... 11/6 D.F. Sin. 120061 ....... 18/6 
Space Spool, 2/6. Tape SPlicer 6/.. Leader Tape 4/6. 

MAINS TRANSFORMERS, I1°ch 
250-O-250. 00 mA. 6.3 y. 3.5 a. or 4 a. 4 a. RecUler 6.3v. 
1 a. or O y. or 4 y. 2 a. 25/-; Ditto 350-O-350. 29/8; 
300-O-300v. 120mA.. 6.3 v.CT4 n. 0,5, 6.3 v.2. a 33/6 
MINIATURE 200v. 20 mA.. 6.3 y. 1 n 10/6 
MIDGET 220 a. 45 mA.. 6.3 a. 2 o ..... 15/8 
SMALL, 300-0-300 y. 79 mA., 6.3 a. 4 a .... 19/0 
HEATER TRANS. 6.3v. 1( a., 7/8; 6.3 v.4 a ..... 10/0 
Ditto tapped nec. 1.4 v.2, 3. 4,5.6.3 .1i amp. .. 8/6 
GENERAL PURPOSE LOW VOLTAGE. Onipatu 3. 4. S, 
6. S. 9, 10. 12, 15. 18, 24 and 30 y. at 2 n ..... 25/- 
Ditto, lamp., 5,1O.1S,20.25.30.40,45, 50. 55. 60 29/8 
Sub-Mio. Majal to 9 y. 80 mA. 1 X 15 X hin ....... 7/6 

deGroup 2.5" 12m. di. 25 watt. 5gns. 
I 00-10,000 o.p.n. 

"Group 35" 12m, dia., 35 watt. 8gns. 20-10,000 c.p.a. 

"Group 50 2O-l0,000c.p.,. 
" 15m, din., 50 wail. 

I 8gns. 

LOUDSPEAKERS P.M. 3 OHMS. Sun.. 3m., 4ta., Sto.. 
7tn. X 4m., 15/6 each; Sia. 17/8; 81m. 18/6; lan. 30f.; 
115 abono 35/-); 101a. X 6m. 22/6; Sin. X Sia. 21/.; 9m. X din. 
211.. EMS. Double Cone 131 X 8m., 3 or 15 ohmmodell, 45/.: 
Stentorlan lOin. HF1O12, 92/-; Sin. HF812 76/6. Iron,over3Of- 
Horn Tweeter. 3-16 Ed,. lo w 29/6; 20 w 20 Ko!.. 99/6, 

TV. REMOTE CONTROLLER. For Philip, 1OTO111A. 
lIlA, 125A. l42A. 23TG111.A. 113A, 101A, 131.A. Stelin 
5T1033A. 39A. 43A. SIA. Connor CT191OA. SiA. CT2310A. 
2lA. alA. Ready to plug in, with litt 7 way cnbln. dual pot 
Volume aad Brightae,,. 0A81 diode. etc., etc. Lint 3(n. 
NEW, BOXED, OUR PRICE 12/6 POST FREE. 

WAVE-CHANGE SWITCHES WITH LONG SPINDLES. 
Sp. 2-way, or 2 P. 6-way. oS p.4-wayne 1 p. 12-way:ea. 3/6 
4 a. 2-way, or 4 P. 3-way, 3/8; 8 P. 4-way, 2 waler ....... 5/0 
Wavechange "MARlIS " 1 y. 12-way. 2 p. 6-way. Ip. 4-way, 
4 p. 3-way, 8 p. 2-way. Price, i6clude click .ptndle., 
adjontuble ¡top,, space". etc., i waler. 8/6; 2 wntee. 12/6; 
3 water. 16/-; 4 water, 19/6; 5 waler. 23/-; calco wnter., 2/8. 
TOGGLE SWITCHES, o.p.. 5/.; d.p., 3/6; d.p.d,t., 4/-. 

* RADIO BOOKS * (Pontage od.) 

FOR - IMMEDIATE - DESPATCH - PHONE - US - TODAY 
DE LUXE RECORD PLAYER KITS 
4-Speed Players 2-toue 
Cabinets 17x15x811.. High 
flux loudupeaker and 3 watt 
Famous Male amplioer rend, 
built. Quality Output. Volume 
and Baus Controls. All'ltems 
fit together per!ectly. Special 

minutes, ossly 
wire, to join. 
12 months' - - r 

guarantee. 

TO BUILD 
YOURSELF 

NEW ELECTROLYTICS FAMOUS MAKES BAKER LOUDSPEAKERS 
TUBULAR 

2/350 o. .. 2/5 
TUBULAR 

100122v. .. 2/- 
CAN TYPES 

8/600v ..... 9/- NEW HI-FIDELITY New 
4/350,. .. 2/3 220/25 T. .. 2/8 161600 V ..... 12fr MODELS Enclosure 
6/450 T. .. 2/8 500/15.. .. 3/- 16+16/500 y. 7/6 PIan, 
18/450.. .. 3/- 5+8/4500. 3/6 32+32/450.. 6/- litn..lSw.STALWART3orIS 3d. 
32/450,. .. 3/9 8+16/4500. 3/9 50+50/350v. 7/- ohms, 45-13 000 £5.5 12,000 finer 22/25,. .. 1/9 
50/50,. .. 2/- 

16+16/4500.4/3 
32+32/350 v.4/6 

64+120/350 o. 11/6 
100+200/275 v.12/6 

c.p.u., 
thn. DE LE Foam Sau- 

PAPER TUBULARS Veoaon,14,000 hoes, 15 £9 w. 25-16,000 c.P.a. 350v-01 Od., 0.5 1/9; 1 mId. 3/-; 2 mId. 350v. ai-. 

500v.-0.001 to 0.05 Od; 0.1 1/-; 0.25 1/8; 0.5 2/6. l2dn. AUDITORIUM o 1,000v.-0.001, 0.0022, 0.0047. 0.01,0.02, 1/6; 0.047.0.1 2/-; 25 w. 25.15,000 £ 12.1 0 0.22, 0.47, 3/-; 2,000v.-0.005, 0.01. 0.02 2/6; 0.05 3/6. c.p.s. 
PAPER CONDENSERS. 0.00lmld., 71V.. 6/8; 201V., 10/6. jOin SUPERB 20 w. £15 
SUB-SOON. ELECTROLYTICS. 1.2. 4, 5.8. 16, 25. 80,50,100; 20-17.000 e.v.,. 
500. 1,000 mid. 15v. 2/8; 1,000 mId. 50v. 7/6; 2,000/50 11/6. 

GROUP MODELS FOR CERAMIC.500v.lpFtoO.01 mld.,0d. DISC CERAMICS 
1/. PULSE CERAMICS 10 pF. to 3.80 pP., 126V., 2/8. VOCALS, BASS. LEAD 
SILVER MICA. Cloue tolerance/plus or mlnu, 4 pP.), 6 to and RHYTHM GUITARS 
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S 20 WATTS R.M.S. OUT- 
PUT INTO 7.5 ohres 

t S 2Q-20,000 cjs ±1dB 
ftS Constant square wave 3v 
: rh;tP 

36V.d.c. at 700 rnA 

FULL SERVICE FACILITIE 

same way as any other top quality hi-fi unit except 
that lt Is smaller, costs less and behaves perfectly. 

Co,nflete kit vIparas Including 
£1.19.6 

¡n sealed carton 
Built arid tested with X-20 £9. 19.6 - 

X-20 Pov,C, Pock sufficient £4 19 6 to drive two X-20's 
THE X.20 MANUAL details tone and volume control 
systems for X-20. Mono and Stereo. FREE WITH EVERY 
X-10. AvaIlable separately-2/. post free. 

S AVAiLABLE TO ALL SINCLAIR CUSTOMERS 

SINCLAIR RADIONICS LTD. 
!i-i=i _[ COMBERTON, CAMBRIDGE Telephone: COMBERTON 682 

ut at motert:cre of your F.M. set. You certainty we the MALLORY MERCURY CELL TYPE DESIGNS 
coders in miniature elecctronics. lshal? took forward to (he release of the ZM.312 Siou!oirrtpoclte!our7;V.receirrwthmlcro.ol!oy CRY. Thanking you (2 required) each I/Il see next page 

(sigoed) P. K. Vaocluse. N.S.WaIea Pack of six 10/6 

THE WORLD'S MOST ADVANCED AMPLIFIER 
The only amplifier in the world to use Pulse 

. Width Modulation, which, with circuitry deweloped 
i Q t t 2 I 

e o specially by Sinclair giwes power and quality years 
4 ahead of anything in its class. You can feed any 

signal source into the X-20-includvig modern high 
OUTPUT: quality pick-up, radio tuner, guitar. The X-20 

- * . . manual shows circuits by which pick-ups, etc. can 
be matched to the integrated pre-amplifier of the 
X-20 both in mono and stereo. When you have 

VVATTS built this 12-transistor amplifier you use it in the 

within the smart minute white, gold and black case which 
weighs under one ounce in working order. Quality of 
reproduction is outstandingly good so you are certain to 
derive enormous pleasure from this fantastic set. Order 
your Micro-6 now. See why it cannot be too highly 
recommended to build and to use. You can easily have it 
working in an evening! 

SIZE : ir x I° x " 
WEIGHT: Under I oz. 

FANTASTIC RANGE AND 
PO WER 

and an amazing letter 
I hace had one of your Micro-6 receivers here in r i 

Sydney for about a year and ¡must say that its perlar- amp ete 
mance is very good. The sensitivity is high and she special ec 
selectivity is Quite adeguate (it has ta separate no less 
than 8 laval statiant) and all of then, legal too. ,nstructlo 

AMAZING CIRCUITRY 
The six-stage circuit uses three special transistors to 
provide two stages of R.F. amplification with double 
diode detector and high gain 3-stage A.F. amplifier. 
A.G.C. counteracts fading from distant stations: band- 
spread brings in Luxembourg like a local station. Plug- 
ging n earpiece switches set ON. Tunes over medium 
waveband by vernier-type dial. Two self-contained 
batteries give about 70 hours working life. 

kit of parts inc. NEW lrpiece and 
SINCLAIR 

The world's 
smallest radio 
SINCLAIR MICRO-6 

No transistor set has ever yet compared in its class with 
the Micro-6 for size, power performance and design. 
Everything except the lightweight earpiece is contained 
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i 

THE; WORLD'S FIRST 
POCKET-SIZE. F.M. 
TUNER-RECEl VER 

SINCLAIR 

it 
i'». L MICRO 

L &1«L 
L ( I - 

1/' 

ANM.TUNE. 

SIZE 2+" x ft" x " 

7 TRANSISTORS 

2 DIODES 

2 OUTPUTS 

NO ALIGNING 

PULSE-COUNTING 
DISCRIMINATOR 

HI FI STANDARDS 

ascoce 

7., /iif 

I 

r 1! ONE OUTPUT FOR HI-FI AND TAPE. Sonen traflaator. Iwo d,odt FM saperhetlor use au tuner ond ONE FOR PERSONAL LISTENING 
I A A L CO 

' 'Low I F dT R rps 
, 

II rgdwbo, STA.4DRD 9 VOLT BATTERY HOUSEO 
CONTAINED V3ÇI A thrnn utge IF. anpIifinr produces a square ware of conucant AUDIO RESPONSE 10-20.000 cn ± 1dB POCKET F M , 

oI g wh chg Idi ch P I SIGNAL TO NOISE RATIO 30dB g 

QECEIVE.. I71/ \ 
tutf ow"rh h dctly 

proportional to Ihn signal freqi.ency. reproducing chn original 
S 

,noduIuton taCtIy. After nquuIisaton. the signal ufd co ihn uado 

IA,- 
u kil 

J 

OZ7 
- 

£ 5 i 6 
! /fr oe . y 
I 
- i I j 

/ 
/ 

¡flulruCI,Ofll 
I I 

FULL SERVICE FACILITIES AVAILABLE TO ALL SINCLAIR CUSTOMERS 

S SINCLAIR RADIONICS LTD., COMBERTON, CAMBRIDGE 
IF''1u 

COMBERTON 
-t 

tg Telephone: 682 
t _atL 

FOP. YOUP. TAPE 
P.EcoP.DEP. In styling, the Sinclair Micro FM is the most elegant, most professional 

looking design in miniaturised equipment ever made available to con- 

0 
structors. It is also the most original FM design in years. This high 
quality FM tuner has one output for feeding to hi-fi amplifier or 
tape recorder; a second output enables it to be used independently 
as a self-contained pocket FM receiver for personal listening. Barely 
half the size of a packet of twenty cigarettes, this fully fledged 7 tran. 
sistor design incorporates many unique and original design features 
to achieve fantastically good standards of performance. Thanks to 
Sinclair designers, you can at last build an FM receiver without 
alignment problems, so that your Micro FM is ready to use the 

I; 

I 

moment you finish building it. With pulse counting detection for 
better audio quality, excellent sensitivity and A F C for easy tuning, 
the set s own telescopic aerial will suffice for good reception almost J 

AS 
?I everywhere THE MICRO FM COSTS POUNDS LESS AND 

J 

r 
MEANSTHAT ANYONE CAN ENJOY THE ADVANTAGESOF 
FM AT ITS BEST TO-DAY. TUNES FROM ø8-i08 M;,.. 
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 Technical Detail.: 8 transistor hi-fi amplifier with pro_amp and ultra-Iinèar 
In the Zu manual included with class B output. Special H.F traflsistoro are used in original Circuitry to achieve every Sinclair ZU integrated 12 laboraw standards of rformance. Superbguallty is assured by generous nega- watt hi-fl amplifier and pm-amp tire feed back. FREQEN CY RESPONSE-I$-SO.000 c/s±IdBI OUT- will be found ,a number of tonO PUT-li watts RMS continuous sins wee. (24 watt, peak) IS watts 
and volume control systems from RMS music power (30 watt, peak). OUTPUT IMPEDANCE-suIt. which you will be able to select abl. for 3 7,5 and IS ohm Sp.ak.r.. Two 3-ohm speakers can b. usad 
one best suited for your require- In erallel If ,. ui,.d. INPUT-2mY into 2k ohms. POWER 
ment,. Mono und stereo are SU»LY-_6 to 10V d.c. from power Unit available or batteri... 
shown, and none of these circuits SIGNAL TO NOI5I RATIO-bett., than 68dB. QUIESCINT 
costs more than afew shillings to CURRINT CONSUMPTION-only lSmA IDEAL FOR BATTERY 
add. OPERATION. S7 

U SINCLAIR RADIONICS LTD. 

"1= COMBERTON, CAMBRIDGE 
Telephone: COMBERTON 682 

I......................................................................... ' 

I ::::::::::::::::::::.::::.::::::::::::::.:::::::::::::::::::::::: I 

for whIch I enclose Cash/Cheque/Money 
I 

Order value £ .................... s ................... d. 

NAME ........................................................... 
- ADDRESS ...................................................... 

i 

i 
:::::::i:.:::::.:::::::.:.:::::::::.::::: 

i 
Should you net be completely satisfied with your 

I Purchase when you receive it from us. your money 
will be refunded n full und ut once without question. 
lt is important to quote Pr.E36 chould you prefer te w' Lwtrns utou.sPonJ 

WEIGHS 3 oz. 

12 WATTS R.M.S. 
(24 WATTS PEAK) 

USE IT WITH THE 
MICRO-6 OR 
MICRO F.M. 

IDEAL FOR USE 
WITH A 12V 

BATTERY 

possible quality. Sinclair's latest design, the Sinclair 
Z.l2 meets all these requirements AND MORE to 
give you the most versatile, dependable amplifier 
system ever. In conformity with original Sinclair 
design, the Z.12 incorporates its own special pre- 
amplifier to which you add whichever of the tone 
and volume control circuits shown in the Z.12 manual 
suits you best. The Z.l2 achieves even greater versa- 
tility, since it operates efficiently from any power 
supply between 6.and 20 volts, D.C. This makes it as 
attractive for use in car radios, guitars, P.A. systems, 
etc. as forthe very best hi-fi it is designed for. Ip 
fact, the Z.l2 is the ideal amplifier wherever the 
need is for great power and quality from the small- 
est possible unit. The Sinclair Z.12 comes to you 
ready built, tested and guaranteed. The Z. 12 manual° 
included makes simple work of installing and using 
the unit. 

Recommended for everyone! 
"I am extremely pleased with the performance 
of the Z.l2," writes M.H., Bolton, Lancs. "The 
quality is excellent and is better with one 
speaker thon a hi-fi amplifier which I have com- 
plete with 3 speakers. lt is for more sensitive 
and produces a very pleasing tone with a 12V. 
supply. With no signal input I con detect no 
noise whatsoever. I sholl recommend this little 
amplifier to everyone." 

r GUARANTEE ORDER FORM 
To: SINCLAIR RADIONICS LTD. 
COMBERTON CAMBRIDGE 
Please send me 

I 

SINCLAIR COMBINED 12 WAIT 
HI-FI AMPLIFIER 
AND PREAMP 

TIlE ULTIMATE IN SIZE. POWER. - Z12 Amphfer and pre-amp 
ready built, tested and 

QUALITY AND PRICE, guaranteed 89/6 Sinclair Power Pack for above 

< i' >< ui» - Here is the hi-fi ampl,ifler you have always dreamed a. 140 
3 of-very small, very powerful and of the highest 

IlSE IT FOR YOUJR 111-FI FOR YOUTH CAR RADIO FOR PA. 
n mi z, .' ' 

''- 
. HI" CA QADIO - -, ! RA 

k 
(with MICRO 5) -4J1 

i ' i u 

HI-FI AMP1IFIE - -. - 
---1 

'I - - !ÍFT 

'. 

- 

S 

QUALITY RADIO , FO. GUITARIsTS 
(with MIC'O FAI) 

A (' O 

J 

__i 
VITI1 YOUR SINCLAIR F.M.. FOR MUSIC, ETC. 

/ 

A!t/IIMT4'EIc'ÁIPIIHEE 
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SEMI CONDUCTORS-pleu.e write for leaflet with openS- FOR PE. 8C6.LER AND TIMER HEADPHONES 
coGoflO of General Purpone Gennaniom and Silicon Diodee, OSIOH DEKATRONS. 40/-. Baee S/I. Indicator ahield DLR5. Low Impedance, balanced armatore. Earpicee. eon 
Microwave Diodee, Traneietora, etc. 1!!. P.PJ/6 per aet, be oned a eound powered Micoophone.. 10/-. 
HIGH VOLTAGE SEHER DIODES 1.5 watt.. 5% tolerance. CLR, High Impedance (2000L) per innert>. 15/-. 
ZNB2O 120V) 9/6. ZNBSO (10V> 9/8. W k t R '2W Nu. 10 Amembly: 
CATHODE RAY TUBES 3GPS-n. recommended ion the P /FR! for LW/MWpoo eteoperhe 5 rod. 8/ . A2 Moving Coil Headphoneo with n,ov>ng coil Hand Microphone 
Practical ElectronicnOucilloecopr ha March and Aprii incoe.. or r nu_e r oc 0er 0 co P CM. with prem-to-tolk ewitch. Rubber eurpadu. Cord 
12.10.0. PP. 5/-. Baue 6/6. [107.5; 2>' ecrren; 6.3V heatere; Ferrite R u on y j la. X 6 lOng. terminated With army type 6-point moulded connector. 
EHT required 800v; Deflection Senaltivity .125 mm/V for LAI POT CORE ASSEMBLY Low impedance.' Brand new. 20f- ea. 
X and .200 mm/V. for Y; Green pho.phor medium perMet- Complete with coil former. For nue up to 100 ke/n. Moo. Small quantity available of necead hand aaoemblien. cheches!. 
ence. RiSO. PP. 5/-. Baue 1/9. Q at 80kC/u-45. 115 torne for 1mb 7/8. P.P. sd in perfect order. 8/8 ea. P. A F. 3/6 per oct. 

PLEASE SEND SAE (FOOL8CAP1 FOR FULL PRICE LIST 
I' : r laoe 

XT. 

e4. 
IeC 

WEEFORIDA YS 
re-Book'wayóf learning 
ELECTRICITY (5 VOLS.) 
ELECTRONICS (6vois) 

this outstand- Thc books arc based on the latest research into 
method-the simplified learning techniques. This has proved 
the simplest that the Pictorial Approach to learning is the 

RtiI Shop: 

z & I AERO SERVICES LTD. , 

COURT ROAD. LONDOS. WA 
Tel.: LAJiham 8403 Open ill di Saturday 

Head Office and Warehouse: «A WESTBOURNE GROVE, LONDON, W.2. Tel. : PARK 5641/2/3 
0A2 
0B2 

61- 
6/- 

6A74 10/. 
liAPOG 11/- 

6BR7 
OBR8 

12/6 
5/- 

6Q70 
j7 

5/- 
8/. 

ISSQ7OTS/6 
128Y7 0/- 

__________________ EBFSO 
F.BF83 

716 
8/- 

EF93 
EF94 

51- 
6/- 

EZ8I 5/6 
zoo 4/. 

PFL200 17/8 
PL36 10f- 

UBSO 7/- 
UBF89 7/S 

0B:l 5/- GAO? 5/- 6BW6 5/6 68X7 5/- 1457 20/. EBF89 7/. EF9S 6/8 0Z30 S/. 16/. UBL2I 11/- 
0C3 S/- SAJ 9/- GBW7 10/. sx 4/- 9AQ5 5/- BL1 14/- EF97 12/5 0Z32 O/- P1.81 /_ 1J0084 10/- 
0D3 0/- SAXO 0/S GBZ6 5/- 10/. 20F2 15/- EBL21 11/- EF98 12/6 OZ4 10/- P1.82 7/6 UOC8O 7/- 
IA7OT 8/- 6AX6 7/- ec 2/S 7B5 10/- 20L1 14/ BRAND BL31 18/- EF183 8/. KTS6 151- PLS3 7/6 UCFSO 10/- 
IB3OT 
ICOOT 

7/- 
5/- 

6AK7 6/- 8/ 7B6 11/- 20P1 14/- 
3OLOQT 7/- AC/HLJDD 

E0084 7/- EFIO4 SI- KTSS 22/- U0K21 S/S 

IDO 7/S 
SALO 
SAM6 

3/- 
4/- 6CBS 11/- 7B7 7/- 20P4 

l2f 
14/- t5W4 5/- 8/- 

ECC8Ö 
ECCOG 

S/S 
7/- 

EF804 01'- J/_ pp 14/- UCK4O 9/S 

IGOGT 0/ CANd 19/ 
OCDGOA17/- 7C0 10/- 201'5 12/- 35Z3 10/- AC/Tn! 10/- ECCS8 10/- EFP6O 10/- NSF! 25/- PL500 j/_ U0H43 5/- 

OLd 5/S 6ANÖ SCL6 9I 7(7 
7/- 25A60 5/- 3uZ4G 4/- AZ31 9/- E0C189 W EL37 

EL38 
17/O 
17/S 

NSP2 22/- 
?ABCSO 7/S ?P0/400 YCfl81 7/- 

1NOGT 5/- 6AN8 10/- 7X7 
5/- 

10f. 10/- 15Z40T S/S CBL1 15/- ECF8O S/- ELO1 9/5 FcoS 12/- 10/ UCLO2 
UCLS3 

S/S 
10/- 1X4 6/- 6AQ4 I 6CYO 10/ 1S/- 2OL6T 8/- 3!ZOGT 6/- CLO3 9/- ECF82 7/S EL4O 9/_ FCoS J2J- py3.3 9/S U0L84 10/.. 180 

184 
2/- 
S/ 

OAQO 
OAR! 

6/- 
61 

5/.. 74 8/- 2584G 0/- 
10/- 

4 5/- CY31 7/- E0086 11/- ELSO 6/- 9/- ry 
UF41 9/.. 

182 4/6 SAXO 8/- SEAS Il/- 7Z4 0/.. 25Z60T 11/- 
lOAS 12/- DA30 10/- ECF8O4 EL8I 9/6 Peo? sie pyg 6/S 

UF42 0/- 
ITI 3/- OARS 17/O 14/- 12806 8/- 27Ml 60/- 

SOBO 7/- DAF91 4/e ECHI! 10/- 8L83 5/ 00805. 12/- FY82 
FY93 

4/6 
7/- 0743 5/- 

1TOG1 6/ SASS SF6 8/. lOADO 8/. 2807 7/ 
5005 
SOLOOT 

8/6 
6/S 

DAI'OO 5/. EOB3S 
EC3042 

12/ 
9/8 

EL84 5/- I'0084 i'YSS 8/8 11980 8/- 
1U4 5/- SASS 5/- SF7 6/- ISALO 7/- 29Cl 20/- 

DAF96 7/. 8L85 8/- P0085 8/- PY800 5/ß UFS! S/- 
1011 6/. 6A870 20/ SF80 5/- 12AQS 7/- 30A5 7/- 

70Cl lofe DETSO 42/5 EORS1 5/8 EL86 8/- POcOS 12/- PY801 8/6 11796 11/- 
1X28 7/. 6AT6 4/8 SF11 

6013 
6/. 12ATS 5/- soci 7/S 

OSAI 8/6 DF96 7/5 80883 
160L80 

7/6 
7/6 

EL9O 8/..- 70089 12/6 
QQVO3-1O 11789 7/5. 

lAS 5/- OAU4OT 6914' 
S/6 

16/- 
12AT7 4/- SOCi! 11/- 90Cl 

150X2 
12/- 
10/- 

DK9I 9/- 
8CL82 7/6 

ELO1 2/S PCC189 18/ 
70F80 7/8 16/- UL4I 9/- 

IDOl 8/- SAlIS 9/ SF10 11/- 
I2AUO 
12LU7 

6/- 
5/6 

30017 13/ 
80? 9/- 

DX6 8/6 E0L83 9/6 
EL93 
EL360 

8/- 
22/- F0082 8/- TrIs 35/ UL84 8/8 

$/ SAYO 
SF17 6/- 30039 11/- 

866A 14/- 
DL92 0/. ECL$4 12/- EL811 6/- PCF84 8/- TT21 191- 0X4 10/- 

3A4 
SAS 

4/. 
7F. 

6AWSA 14f- 
6AXSGT 

128VO 
12AV7 

6/- 
8/. 

30F5 
3OFLI 

11/. 
12/6 872A 

DLO3 4/- ECL8O 9/6 EM34 12/- PCF8O 9/- TVO3-10 11X80 7/- 
3Q4 e1 12/6 65LS 12 12AW6 20/- 20FL12 12/- 

DLO4 61- jqo 5/ 8X35 6/- F0F97 11/- 7/6 UU7 8/- 

3QSOT/0S/8 6B7 5/- 12AX? 30FL14 055 3/- 01.9! 6/6 EFS7A 8X71 W6 PCF800 Ii/. 025 h1/ 
u019 7/- 

304 0/- 6026 6/6 5/- 12/- 
956 2/- DLO6 7/- 8039 9/5 8X80 7/- 700801 11f- USO 11/- 

UY1N 9/- 

3V4 6/- 
6B8 6028 10/6 12AY7 10/- SOLl 

/1Á5 
6/6 

OSSA 4/ DM70 5/6 8Fb 10/- 8X81 7/6 FCF9O1 11f- U191 11/6 UY1I 9/- OB8GT SF32 1/. 12BA6 8/- 12/S 
959 8/- DM160 10/- 8041 8/S 8X84 8/- 7CF905 11/- UIl! 12/S 6/6 5E40Y 9/- OBAO 6060 2/6 12X86 5/ 30L17 14/- - 

2050 12/6 888CC 14/- 8042 91 8X87 7/. 13/- 11291 13!- UYS2 9/6 5T4 
SUdO 

9/. 
5/- 

6B86 
68060 

9/8 
15/- 6J4 /. 12B87A 30F12 

30Fb 
10/- 
14/_ 763 10/- 8AB080 7/. 8050 2/- ENO! 6/- 

F00806 
700808 12/- 11281 14/- UY8S 0/- 

004GB 0/6 6B86 7/6 63963 4/. bSRY?A1O/- 
-3001.1 12/- 6136 9/ EAF42 0/- 8054 8!- EN92 6/- POLSO 12/O 11301 11/6 Wo! 5/- 

IV4G 9/- OBJ6 8/- OJO 3/6 12E! 20/. 30PL13 lt 9146 27/6 8841 5/- EFl5 8/- EY51 8/- FC1.81 9/. 11403 7/.. WSIM 8/- 
5Y301 0/. 6BK4 26/- 6J7 0/- IIISOT /- 30PL14 12/6 6150 32/- EBOI1 7/8 8080 0/6 EY8I 8/- P01.82 8/- 11801 18/- X65 5/5 
5X40 8f- 6BK7A 9/- 6K6G 6f 10.J70T 7/6 SOFL1O 12/_ 7551 30/- 88033 7/- 8085 6/6 EY83 9/6 POLS3 8/6 UAB080 5/6 166 8/- 
5Z3 7/6 SBL7GT 9/- SK7OT 5/- IIQ7GT 5/e 35A3 12/- 8002 0/6 88041 8/6 8086 8/ EYS4 7/6 POLSI 8/6 UAF4S 9/- 178 20/- 
5840 8/- 6886 7/6 6KB 5/. lISA? 7/- 35A5 11/- 9003 9fr 88081 6/5 8082 5/6 E'186 7/6 POLOS 9/S VBd! 11/- X8IM 18/. 
6/SOLI 11/- 6BQ6 11/- 6L6GA 8/- 125C7 4/- 35C5 O/e A1134 8/- EX090 4/6 8091 4/- 8841 5/- PCL8O 9/6 UBC41 8/- Z729 7/- 
6&B4 6/8 9BQ7 8/- 6025 12/6 118F50T9/- 3505 12/- AlISO 16/- EBOO1 5/- 8792 2/- 8880 SF6 PCL8O1 12/- 83X081 5/- 8799 23/- 

I would like to retain the inspection copy for my own use.. 
1(.C.L, DAGENHAM 

I consider this series of books would be cheap at double 
the price ..... A.C.P., CHESHIRE 

A TECH-PRESS PUBLICATION 

POSTNOWFOR rH/s OFFER!! 
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Signature...... .................................... ."...- ...... .. ... 
(If under 21, signature of parent or guardian) 

Name ............................... .. ................................ .. ............................................ 

BLOCK LETTERS BELOW 

FULL POSTAL P.E.3 
Address........................................................ 

- . 
.. ............ 

language, one at a time; and each is Iflustrafed quickest and soundest way of gaining mastery 
by an accurate, cartoon-type drawing. - over these subjects. 

- £ 
'JF 

I 

The serles will be of 
: 

c.;:." exceptional value 
training mechanics and 

technicians in Electricity, 
Radio and Electronics, 

WHAT THIS MONTH'S 
ENTHUSIASTIC READERS SAY 

lam pleased to Inform you that I shall be recommending 
BASIC ELECTRONIC CIRCUITS. Part 2, to my students. 

I To Seiray Book Co. ' J 
1 60 Hayes Hill, Hayes, Bromley, Kent 
IPlease send roe Without Obligation to Purchase, Basic Electricity/Basic 

Electronics on 7 Days' Free Trial. I will either return set, carriage paid, 
in good condition within 8 days or send down payment of 15/- (Basic 
Electricity) followed by 6 fortnightly payments of 10/-. Down payment 
of 15/- (Basic Electronics) followed by 6 fortnightly payments of 12/6. 
Alternatively, I will send 68/- (Basic Electricity-5 parts): 81/- (Basic 
Electronics-6 parts) post free. This offer applies to United Kingdom 

U Tick against set required (only one set allowed on free trial). 
BASIC ELECTRICITY CI BASIC ELECTRONICS O 
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n T; 0M PPL, 
LONDON HEATHKIT CENTRE Please send me FREE BRITISH CATALOGUE (Yes/No) ................ 
In response co the request of many . 
customers, we have opened a showroom Full details of model(s) ........................ ......... ............................ - .................................... 

and retail stores at 

233 Tottenham. Court Road 
American 

(LAOCMKECAPITALS) ...... .................... 

WHEN YOU ARE IN TOWN, WE HOPE 
Catalogue 1/- ADDRESS ................... .. .................................... ... ........................................ 

THAT YOU WILL VISIT US THERE (Yes/No) - ....................................................................... PM.3 

- 
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:: Kits for Hi-Fi. Audio Radios. Miscellaneous construction kits :: 'MALVERN Hl-FI EQUIPMENT "OXFORD LUXURY TRANSISTOR TRANSISTOR GENERAL COVERAGE 
e CABINET. Will house all yotar Hi-fl equipment. PORTABLE, Model UXR-2. Beautiful solid RECEIVER. Model OC-lU. Frequency tooerage 

1 Left 'in the white." Sion 390 X 32 x 211 n. leather case. LW and MW Covor Kit 580 kc/s-30 Mt/s in 5 bands. Kit £37.17.6. 
:.:u Kit £181.0 (inc. PT.). A wIde range of other £I4.l8.8 (inc. PT.) Attembled £4517.6. 

cabinett. GENERAL COVERAGE RECEIVER. Model 
- RG-I. Freq. covsrage 600 kc/s-l.5 Mg/s. 1.7-32 20 + 20w TRANSISTOR AMPLIFIER. : HI.FIFM TUNER. Range88-108 Mcl.. Available Mt/s in 6 switched bandt. Many features intl. Model AA-21U. Outstanding performance for ... 

..intwounitt. sold separately. TUNER (FMT-4U) lattice cryttal filter. Kit £39.16.0. Astemnbied price. Send for full spec. Kit £3910.0. less .: 10.7 Mg/s IF £215.0 (inc. PT.). F AMPLIFIER £53.0.0. cabinet. Beautiful cabinet £25.0 cetra. 

:: 
5uPl and calons £1313.0. 6W QUALITY STEREO AMPLIFIER. Model New! BerkeIsy SPEAKER SYSTEM. New :: 

S-33H. An inexpensive ttereo!mono ampliFier, construction givesfaster aste mbly. Professionally 
Ideal for use with the Decca Deram lightweight 

s led walnu finished cabin t. 2 speakers cover JUNIOR ELECTRONIC WORKSHOP, pickup. Modern ottractive styling. Kit £I5.17.6. 3jcfs_I7 000 c/s. Only 7 dçep X 26 h X 17' . Model EW-l. 20 excIting experiments can be Assembled £217.6. wid. Kit £1818.0. Assembled £23.00. 
made. Special solderIes. connections. Kit STARMAKER-33 TRANSISTOR PA/Gair 
£7.13.6 (inc. PT.) AMPLIFIER. Fall 20 watts (33 watts IHFM) SSU.I SPEAKER SYSTEM. A practicar .. 

.0.0 output. Four inputs on two channels. 'Two solution to the problem of a low-price speaker .. TRANSISTOR MIXtR. TM.I. A mast for heavy duty speakers. Compact sioe. Tremolo, system. Two speakers. (Bookcase) £1 1.17.6 
uuu the tape enthusiast. 4 inputs. 9 y. battery Elegant . cabinet. Kit £44.I9.0. Assembled Kit (inc. PT.) (With legs) £Il.I2.0 Kit (inc. O operation. Kit £1 1.16.0. Assembled £16.I7.6. £59.IO.0. legs or castors extra. P.T.) 

See the complete Heathkit range in the FREE catalogue 
- RECORD PLAYERS TAPE DECKS CONTROL UNITS 

I 

::: HI.FI STERElLNO TRANSISTOR SW RECEIVERS FM & AM/FM SPEAKER 
CABINETS AMPLIFIERS PORTABLES . TRANSMITTERS RADIO TUNERS SYSTEMS 

LI_J - 

si,- I' 
TRANSISTOR 

SCOPES POWER SUPPLIES TESTER 

Instruments for Test. Service. Home 
3 n. LOW-PRICED OSCILLOSCOPE. Model 
OS-2. Ideal for servicemen. Compact: 5X71 
X 12'. Wt. 9) lbs. Y" bandwid th, 2 c/s-3 Mdc. 
T/E 20 ch-200 bc/s in 4 runge,. KIt ¿21.18.0. 
Assembled ¿30.8.0. 

MULTIMETER. Model MM-lU. Ranges 0-1.5v 
to 1.500 e A.C. and D.C. ISO pA to 15A D.C.; 
0.2 to 20 Mtl. 4 in. SOpA meter. Kit £12.180. 
Assembled £1811.6. 

5m. FLAT-FACED OSCILLOSCOPE. Model 
IO-IIU. Lab. performance at utility scope price. 
Y. bandwidth 3 ê/s to 45 Mc!,. TB IO c/s to 500 bc/s 
in 5 steps. Built in lv calibrator. Dim.: 8rw X 
l4 h X 17 deep. Kit ¿35.17.6. Assembled 
¿45.15.0. 

L:4 . - 
. 

SIGNAL VALVE TV ALIGN. 
GENERATORS VLTMETERS GENERATORS 

Work shop 
TRANSISTOR TESTER. Mpdel 1M-SOU. Un- 
matched in quality. performance and price. Pro. 
aidns ca,npletn d.c. analysis of PNP. NPN tranci,. 
tors and diodes. Internal battery for tnsts up-to 
9 y. Kit ¿24.18.0. Assnmblnd ¿35.10.0. 
R.F. SIGNAL GENERATOR. Model RF.IU. 
Freq. coverage from 100 kcls.I00 McIs on six 
bands on fundamentals and up to 200 Mc/s on 
calibrated harmonics. Kit ¿13.8.0. Assembled 
£ 19.18.0. 

FULL RANGE OF MODELS IN 

FREE CATALOGUE 
SIMPLY SEND COUPON BELOW TO 

Dept. PM, Gloucester 

6 in. DE LUXE VALVE VOLTMETER.Madnl 
lM.13U. Measuresacand dc colts 0.1.Sto 1,500 V 
in 7 ranget. Res, to 1,000 M (3 in 7 ranges. 
Modern styling, with gimbal mount. Kit ¿18.18.0. 
Asse,nblnd £26J8.0. 
TV ALIGNMENT GENERATOR. Model 
HFW-l. 3.6 to 220 Mcfs on fundamentals. 
Unique electronic sweep oscillator. Built-in 
fixed and variable marksr generators (5 McIs 
crystal). Kit ¿37.18.0. Assembled ¿47.lÓ.0. 

DECADE RESISTANCE. Model DR-lU. Range 
i-99,99913 in Iii steps. Kit ¿10.8.0. Assembled 
¿14.8.0. 

DECADE CAPACITOR. Model DC-lu range. 
l0OppF to 0.111 pF in 100 pgaF steps. Kit ¿7.5.0. 
Assembled ¿10.8.0. 

- A wide ronge of well designed quality kit sets to choose from 

A KIT FOR EVERY INTEREST... HOME, SERVICE WORKSHOP, LABORATORY 
Ease of assembly is guaranteed 
Even for chose without previous experience-by che comprehensive. 
yet simple step-by-step construction manuals supplied with every 
Heathkit model. 
Save £ L's building the models 
Heathkit units cost considerably less chan comparable pre-assembled 
equipment. You cannot buy the parts any other way as cheaply. 

Guaranteed performance 
Every Heachkit product-assembled in accordance wich our com- 
prehensive construction manuals is guaranteed to meet published 
performance specifications, or your money will be cheerfully 
refunded. 
Convenient credit terms - 
By caking advantage of our credit terms-you can enjoy your model 
right away-and pay for it in easy monthly instalments. Deferred 
terms available over £10 in U.K. 

AUDIO 
Cabinets, Turntable units. Mono and Stereo Amplifiers, Pick-ups. 
Speakers. Speaker Systems, Mono and Stereo Control Units, Tepe 
Pre-amplifiers. Tape Decks. Transistor Mixer. 

RADIO 
AM/FM and FM Tuners. Transistor Radios, SW and Communication 
Receivers. 

TEST INSTRUMENTS 
A wide range of Audio Test, Home Workshop, Service and Laboratory 
Instruments. 
AMATEUR GEAR 
A wide range of equipment.' 
MISCELLANEOUS 
Hobby kits for the youngster, Tool kits. lntercoms..Electronic Organs. 
PA/Guitar Amplifiers, etc. 

Enjoy yourself' and Save Money 
by Building Heat hkit models 
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MULTICORE SOLDERS LTD. SAMSON'S ELECTRONICS LTD. 
Mukicore Works, Memel Hempstead, Merts.Hemel Mempstead 3636 T PAD 7851 9-lO CHAPEL STREET, LONDON, N.WJ TI. ANS 5125 M.418 - 
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Ersin Multicore 5-core solder is easy to use and economical. 
It contains cores of non-corrosive flux, cleaning instantly 
heavily oxidised surfaces. No extra flux is required. 
Ersin Multicore Savbit Alloy considerably reduces the 

wear of copper soldering iron bits. 

I 

HANDY SOLDER LOW TEMPERATURE 
a i 

52 ft. of iS s.w.g. I Size 9 pack contains 

continuous coil, used Y" Itin quality 22 s.w.g. 

I 

DISPENSER SOLDER 

SAVBIT alloy in a I 24 ft. of 60/40 high 

direct from free- 2/6 each 
standing dispenser. 

1SIZ, to pack 212 ft. 2/6 each i ,I- eac.'t. 
- I I 

Contains approx. 30 ft. I AND CUTTER 

J 

alloy. Also available I cuts wire cleanly. 
of 18 s.w.g. SAVBIT I Strips insulation, 

IB WIRE 

I 

SIZE i CARTON STRIPPER 

in 14 and 16 s.w,g. Adjusts toanysize. 
5/. each , - 4/- each 

Available from all Electrical and Hardware shopo. 
¡f unobtainable Write to: 

TCC ........ 8 400 7IC 6/6 21- 
TCC ........ 2 2,000 60'C 12/6 2/- 
Dabilier 8 
D8bjh,r 4 

600 
800 

60'C 
7I'C 

7/6 
8/6 

2/- 
2/- 

Dubilier .... I 3,000 I00'C 17/6 2& 
Dubilier .... O.s S,000 60'C 17/6 
Dubilier 0.1 +0.1 6,000 7l'C 8/6 2/" 

MULTI-TAPPED TRANSFORMERS 
ALL PRIMARIES 200, 230, 250V. 

Type 'Sec. Taps Antps. 
A 3.4.S.6.8.9.tO.I2.I5.I8.2024,30V. 2 251- 4/- 
B Ditte ............................ 4 39/6 4/6 
C Ditto ............................. 5 45/- 5/6 
D Ditto ............................ 8 59/6 7/- 
E 6.7.8.I0.14.15. 17.19.25.31.33.40.SOV 3 45/- 5/6 
F Ditto ............................ 6 87/6 7/6 
G 12.18.20.24.30V ................... IO 69/6 7/6 
ANY SPECIALS MADE TO ORDER UP TO I500VA. DOUBLE WOUND 

7.10 DAYS DELIVERY. LET US QUOTE YOU. 

MOTOISED UNI-SELECTOR No.2 - 
8 bunks 50 positions, arranged to give seó 
4 banks lOO positions. Ex-equipmenc, 8tt rttr1i in perfect condition. Theie Selector 

- 

Switehis have been carefully removed N 2 
. 

fron, a modern PABX (installed new 
in 1960). . 

(3/19/6. PP. 4/6. 

BRAND NEW ELECTRIC 30 AMP. VENNUR 
TIME SWITCH. Typ. MD I BP. 

Sire 5 X 8 X 41 in. deep, 24 hr. dial. One on, one off. Z) 
Beautifully flnish.d in black bakelite case with perspex 
window. Packed in original cartons at fraction of maker's 
price. (3/19/6. P.P. 5/.. 

Arms fer extra switching 6/- per pair. 

'1 

T.mp.rature Rating: providing good insulation and good 
Suitable for working at + 85°C. protection against the ingress of 
without derating. moisture. 

THE TELEGRAPH CONDENSER CO. LTD. 
Electronics Division . North Acton London W.3. . Tel ACOrn 0061 Telex: 261383 

(also at) CHESSINGTON, SURREY & BATHGATE, SCOTLAND 

400 V. D.C. at 85°C working 

001 11132m. 7/32in. 
¡ 

PMX4I 9mm SSmm.1 S 

0022 ll/32in. 7132m. PMX42 9mm 
lJI6mn. 

5.5mm 
9132m. 

0.033 II mm 7.2 mm 
PMX4S 

0.047 7/I6in. 
Il mm 

9/32in. 
7.2 mm PMX43 

ERSIN - - - 

. BLOCK CAPACITORS 

Fo r quick, easy Nsw and Guarantesd. 5: k.':::2'°°° n stock at a fraction 

ARRIVALS f a.0 Itless Price Cr 

UULUU 
- 

- soldering 
. 

. 

T.C.0 ....... 

TCC ........ 
TCC ........ 

IO 

8 
8 

350 605C 

750 60C 
600 605C 

6 6 

-8/6 
7/6 

2/- 

2/- 
2/- 

of small physical size and superior electrical characteristics 
which meet the requiTements of H.5 DEP. 5011 
Specification. 

CONSTRUCTION 
The windings are virtually non-inductive and the wire 
terminations are soldered direct to the metal electrodes 
eliminating contact resistance and ensuring the minimum 
possible inductance. 
Cap. Tolerance : ±20, Insulation Resistance 

.10,000 megohms or 2,000 ohm farad , 
Voltage Rating : whichever is ress. 
Peak ripple voltage and D.C. voltage Terminations 
musc not exceed raced D.C. voltage. 22 SWG solder. coated parallel 

wires for vertical mounting. 
Power Factor Finish: 
0.Ol at I Kcs. at- + 20'C. Insulated-special non-cracking heat 

resisting chermosetting compound 

Cap, I 
Dimensions T.C.C. 

I I T TypeNo. 

250 V. D.C. at 85°C working 

ooi 11132m. 7/32in. PMXI 9mm 5.5mm 
0015 

ll/32in. 7/32in. RMX7 9mm 5.5mm 

0022 
lJ/32in. 7132m, PMX2 9mm 5.5mm 

0 033- 
I 1132m. 7f32in. 

PPIX5 9mm 5.5mm 
0047 I l/32in. 7/32in.. PMX3 

- 9mm 5.5mm 
0068 7116m. 9/32in. PMX8 11mm 7.2mm 

o i 

7116m. 9/32in. PMX4 11mm 7.2mm 

i 

 I MINIATURE. 

Ifl; 
METALLIZED TCC 

022 uF I 047zF 
- 5OVOC ' - ì' 250V0C 

H CAPACITORS 
These small moulded metallized polyester capacitors are 
ideally suited to the applications of printed wiring panels 
and transistorised circuits. The use of the new dielectric 
material and uniQue construction combine the advantages 

1 
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.207 EDGWARE ROAD, LONDON W.2 Tel: PAD 3271 42 -TOTTENHAM CT. RD., LONDON, W.l Tel: LAN 2573 

33 TOTIENHAM CI. RD., LONDON, W. I Tel: MUS 260S 152/3 FLEET STREET, LONDON, E.C.4 Tel: ELE 2833 
Both open all day Saturday. Early closing Thursday. Both open all day Thursday. Early closing Saturday. 

Please address all Mall Orders and Correspondence to 3.15 Cayeu St., Tower Hamlets, London, E.l. Tel.: STE 4821/2 

LASKY'S FOR SPEEDY MAIL ORDER SERVICE 
161 

We .took the complete range of Sinclair Supor-mlnlatores. 
THE MICRO-6 miniatore radio only i 3< 1 % X 1to U 18 S 
THE $LIMLINE2'tranaiotorpooketrsdio ....................................... U 96 
THE MICRO-FM. (tuner/receiver) ................................................ u io e 
THE X-20 20 watt P.W.M. amplifier ................................................ 17 19 8 
Available reody ballt. tooted and guaranteed ......................................... J9 6 
THE X-10 10 watt amplifier nod pro.amp ........................................... 88 15 S 
Avilnble rrody built. tooted orni guaranteed ....................................... 86 19 6 

SJCDft(1 A D1 Veroboord la a high grade laminated booed with _I% PII - copper strip, bonded to lt and pierred wiih a 
regular matrIx of holes, Ideal for prodoclng cingle firme. 
Based, Aovajsorie. 
42/1903 21 X Sin ................... 1/8 TermInal pion - phi, of 30 .............. 3/. 
43/1004 II X 32 in .................. 3'- Spot foce cutter tool .................... 8/6 
49/1907 39 X Sin' .................. 9/2 Pin in.erting tool ...................... 919 
40/1508 39 X 39 in ................... 3/8 Post 64. per item estos. 
44/1505 39 X 17 in ................ 12/8 Order. ollO/. and ovar posi frs.. 

TRANSISTORS ALL BRAND NEW AND GUARANTEED 
GET Si. GET Si, GET 80 2/9; 873A. 074F 3/6; 0042. 0071. OCSOD 4/6; OC 44. 
00 70, OC 70, 00 81 9)5; (match pair 10/6); AP 117, OC 75, 00200 6/5; 
0042,0043,04)73, oc 821) 7/6; 00 201, OC 204 1sf.; 00203, 00206 19/6; 0029 
24/8. 

TRA N SFILTERS By BRUIR CRYSTAL CO. Available from look. 
TO-OlE 405 ko/e. ± 2 hof.. TO-OW 470 bc/c. ± I kola. 7/6 EACH TO-OlD 470 ho/s. ± 2 kc/s. TN-OlE 405 kai.. ± 2 kc/n. 
TO-GaB 402 kc/n. ± 1 he/a. Tle01D 470 he/o. ± 2 he/s. Post Od. 

ç upstarts. 
You gire pleasure with a Lasky's Gift Voucher. 

.%,'%, 'u. . '%.. . . 

TEST METER ADAPTOR , 

Typ. PE. 220-ihl. is a fully lrnnolulorin'd devine - 
which enable. nny 50 mlceonnsp D.C. Mnitimeler lo ..,_,... ' 

be nord in place of n valve s'oit meier. On Ihe iV. 
range an impedance of I megohm is offered which ' 

lsereaoen on the 1000 V. ronge to 100 megohms. . ' 

7 ranges: 1 to 1000 volts. Designed for lmnsedlale - 

connection to Ayo S and ulmllar sloe meten but ,_ .- 
J 

quite suitable for os. with any other 50 mlcronmp 
meter. Sloe OX O X 5 in. New and boxed. List 
PoIoelOu. 
LASKY'S PRICE 39/6 
Foot 2/13. Set of baIlones 7/5 cuIra. 

GORLER UT 340 
FM/VHF TUNING 
HEART 
Permeability tunesi - covrring 87 to 
108 Mc/a. Por use with one EtX83 
vaine. In nsetai s'ose, sloe) X 25X111.. 
Circuit supplied 

LASKYS PRICE 19!11 Pn.t21'. 
E0085 valve 9/- extra 

U.H.F. TUNERS , .i. 
0nlyafewovailable.Cuoplete t 

r, 

with P080 and P088 volves. i, 
We regret no circuit or data Y 
la ovolloblc. Knob, included. 

L.ASKYS PRICE 
69/6 Foot 2/O. 

The SKYROVER De Luxe 
AB.E FOR THE SKYROVER 

Control. Tuning Control un'i Waveband A nimpie odditionol circoit provide. 
Helector. in a u-nod robinet, eine ljjxfi4 X coveenge of the i100/lil3oM. bond (in- 
lin. covered with ewoebobie materiel, âlh nladiog 1300 M. Lightprogrurnne). Thie 
plo.tic trim orni rarrying bondie. Aleo car e In nddition to oil enieting Medium 

erial eoeket fitted. end Short uvehondu. AU nerenmry 
Can now i i root component. wtlh conatructlon doIo. 
be built tor i/'eulru. Oui, iO.- .zta Posi Froc. 
H.P. lionne 33f- dopee/i and II meoihiy Thin eonveroion i. initiAle tor both recai- 
payment. el 1912. Talai H.P.P. £12. 3e. tOd. vorn litai baye unid, been eon.tructed. 
Dita lar niob r,oel,er: 2/6 estes Iteinoded If you purcheoc the porcel. Four U2 
batleriro 3/4 ret,.. All componenti nvulioble pepnrotely. 

REALISTIC SEVEN .- - 

Fully tunable tong and medium bendo. Une. 7 Mulloed 
Tranetetorn; ph.. Diode 0A70. 

S7Tranei.tor Suprrbet. 5 330 MillIwatt output 41,. 
high flux speaker. AU eo.oponenti nounteni on a 

handle, eine 71.. X lOin. X 3In., In blue/grey. Enoy 
toreaddlit. Enteront socket for cae aerial S CL- - 
lrequenny470 Xe/i. Ferrite rod Internal aerial. 

Operates Irom PP9 or similar battery- SIedI cam- te built lar 
prehenulve data supplied with each Receiver. All 
coil, and 13.., etc., fully wound ready for innmedl.te 
.aeemhly. An outatandlug ReceIver. r. & p. 4/o 

REALISTIC SEVEN De Luxe 
WIth the sanie electrical npeelflcution o etandord model-PLIjS A HUPSItIOlt WOOD 
CABIIOET 121 OONTEMPORARy ISTYUNO covered I, attractive nraohabtr material. 
witte nuper-ebeome te-im anni carrying bundle. Also a lull vision circular dial, onternoily 
mounted to further enhance the piruoanl ityling. ONLY Hi EXTRA 
Both niodelco Battery 3/fl entra. (Ml componente uvollabie .rporctely.) liuto ant 
io.tructiono .eparately fl/S. refunded II you purchoar pore-el. 

SINCLAIR SUPER MINIATURES 

METER KIT 
This outstandIng flirter woe featured by Practical »denen 
in the Jan. '04 Issue. Luskyn are able to offer the rani- 
plete kit nf part. ou upecilled by the deaigoer. 
RAIGE SPECIFICATION: D.C. volti: O.2.i-22.l0-250-300 
at 21),0000/'o'. A.C. volto: 0.23-00-230-500 at 1.0000/'.. 
D.C.currcnt: O-50l0.t, O-2.l-3O-2300n°. Reeletonce: O-2,0000. 
O-200kO, O-20 MD. Reilo movement: dot..'. L&d. nnoving n - 
coil. With univernul nhunl full acole dcii cotton current te . - 

lOttA. Block plautic euae-3)iTzlln. Contmlo: 12 -. 
position range eu-itch; ecpanate elIde .uiteh for A.O. volta- 
D.C. obi.; oblii, oem alju.tnient pot, meter. nnieter zero. - 
Power requireoients: One liv. unnI one liv. batta. Cnzoipiete Ilota oil vlrn.u.t avuti. 
u-ith olI porti and full coniatructlon details. H.P. Terno chie .ei.oruto,l, 2/o: 
available, refunded if oli port. 

LASKY'S PRICE £5.19.6. r. .t r.i, n2/.tlro. of 

FROM PRE-AMP TO 20 WATT HI-FI STEREO 
ASSEMBLY WITH MARTIN AUDIOKITS 
Ucine epeciully developed circuit.,. the very atout tronol,torn und printed clreulte- 
the-ne bila are oli fully checked and teutel before leaving the lactory. Although the kite 
are haulcnflv denigned for ose together the pre.aninpllfier cod niteer stagee ninny be uecd 
to geeint advantage wIth editing valve or traneletor equipment. 
KiT 1. l-stage Mutebing Input Helector Unit .................. LASKYI PRICE 47/0. 
KIT 2. Fre-ampliller with volume control ..................... LASKY'S PRICE 37/6. 
KIT I. i-Channel Micer nvlth plug-in onluptors for 

IndIvidually n,nutchlng each circuit. Adaptors 
0/6 each ..................................................... LASKY'S PRICE 79/H. 

KIT 4. POe-amplifier with tene/voluce gontrol stage ........ LASKY'S PRICE Hg/H. 
KIT 5 10 and 3 watt Malo Amplifler ........................... LASKY'S PRICE 65/12/H. 
KIT 6. rower ,upply Converter unit .............................. LASKYI PRICE 22/S. 
KIT 7 15 ohm version of Kit I .................................... LASKY'S PRICE 65/12/H. 
KIT 8. Power .opply tue KIt 7 .................................. LASKY'S PRICE L 2/18/-. 

SPECIAL INTEREST ITEMS! 

Give a Lasky's Gift Voucher 
The Ideal gilt for all epectul ocvaui000. Any o-alita In multiples of 10/6 (nm.) 

tj" ¿ We conuiderour oonztruclion parcels to he lb. finest relue on h. home constructor market, Il on receipt you bel not vom- 
- petent to build the .et,yoo may return It an received mithin 7 dapu, when the sum paid will be relunded leU - postage. 

TRANSISTOR PORTABLES 
THE SKYROVER RANGE 
7 translater and 2 dIed. .sap.rh.t 
portabla.-cov.rtng fell mad. plush 
SW Band.. 
The SKYROVER Mk III. 
(lllnotreted). New onpplied with redesigned 
plastic calÑset In hlack, grey and chrom, with 
dgewlae controle. 
Controlo: Wayebuni Ñcloctor.Votome Control 
wIth on/oft SwItch, Teasing Control. In plu.- 
tic cabinet. .Ioc 10 X 6} X 33m, with meist 
trim sod currying bundle. 
Cannow '8 6 Poet 
b. built Inc 9/- entro 
H.P. Terms: depend sod Ii monthly 
paymenlu of 1519. TolsI H.P.P. LII. Os. 3d. 

CONSTRUCTORS BARGAINS 
SPECIAL PURCHASE OFFER 

7 TRANSISTOR RADIO CHASSIS 
Superhet chanelo, lulls built-by foecnue British nmnufunturer- 
on printed circuit. Unce 7 Nesvoonrket troocletoro giving lOO so/o- 
pooh-pull output-I IF. otagee; ferrite rod aeriat. Cover, lull 
long und medium soovrbenda-200/950M ami 120012000M oled 
owitched bond sl,reud on 209M (Luxhnsboorg). 4lo. epeaker; 
fitted: volume control on/off owitch, tuning dial and position for 
ear annoi socket. Vere any 8V buttery. Ovrrali dlnvocionn- - 

71e. X 43km. X 2m. Abeolutely eonsplete except for cabinet. f ' 

LASKY'S PRICE 69/6 Poot9/-. 
Revonensended battery PPO 2/9 or PP7 3/3 extra. - 

The Sixteen" Multirange 

- z i 

- . 

I 

lASIY 
For the Finest Value and Service to the 

HOME CONSTRUCTOR AND 
n THE ELECTRONICS.. ENTHUSIAST' 
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TERMINAL PINS. 50 for 3/6. Post Free. 
Made specially for Veroboards of pre.tinned brass with a flat head to 
give maximum contact, and self.cutting serrations near the head to 
ensure a tight fit when pushed into the hole. - 

INTRODUCTORY VEROBOARD KIT. 24/-. Post Free. 
Includes one sheet of Veroboard, Design Sheet, Spot Face Cutter, 50 
Terminal Pins, and instruction on design method and layout procedure. 

SI TOTTENIIAM COUNT *0*0. LONDON WI. Ø Q nsLAN1h.,,, 0141. snWs II..-êp. 
. Ululi t ----- . OPES SU OST ON ISYSI040 

IROTHS*S LIMITSO 

Si 

Radio/TV. Engineering and Servicing, Colour Television. 
Electronics, Electronics Maintenance, Instrumentation and 
Servomechanisms, Telemetry, Computers, etc. 
NEW! Programmed Coursé on Electronic Fundamentals 
EXPERT COACHING FOR: 

INSTITUTION OF ELECTRONIC AND RADIO ENGINEERS 
CITY AND GUILDS TELECOMMUNICATION TECHNICIANS 
CITY AND GUILDS SUPPLEMENTARY STUDIES 
R.T.E.B. RADIOIT.V. SERVICING CERTIFICATE 
RADIO AMATEURS' EXAMINATION 
P.M.G. CERTIFICATES IN RADIOTELEGRAPHY 

And there are practical "learn as you build" radio 
Courses as well. 
Member of the Association of British Correspondence Colleges. 

FOR FREE HANDBOOK POST T,HIS COUPON TODAY 

I C S, Dept. 151. INTERTEXT HOUSE, - 

PARKGATE ROAD. LONDON, S.W.11 

response covers entire visible light TYPE 4 Max.current j Post 
runge. 20mW. IFree 

Construct Electronics with NEW 
VEROBOARD Quickly, Cheaply, 
VEROBOARDS supplied by Proops Professionally 
Brothers Limited have been specially designed to meet the needs of the 
amateur constructor: hole matrices have been pitched to provide the 
greatest utility in a wide variety of circuit layouts; purchase price has 
been kept low by the deliberate selection of one standard board width 
(22 way) which may be used with almost any circuit but permits large 
quantity purchase with attendant saving; specially prepared design 
sheets are provided with each purchase co simplify circuit layout: acces- 
sories have been kept to an essential minimum to further reduce cost. 
VEROBOARD SHEETS. 12/6 each. Post Free. 
Board sise overall: 17 in. long X 3 in. wide 0.0312 in. thick. Each is 

clad with 22 X 0.0015 in. thick copper conductors which are fully 
pierced in line at 0.156 in. intervals across width and Olin. along length. 
Boards are treated with flux preservative co give protection and ensure 
satisfactory soldering. A design sheet is supplied with each board. 
SPOT FACE CUTTER. 8/6. Post Free. Specially designed hand 
cutting tool with hole locating spigot. Light turning and pressure 
removes copper conducting strip locally co make a neat break. 

j each course is set out in easy-to-understand terms. 

MASTER THE PRACTICAL SIDE 
- ICS show you how to develop your practical 

¿ abilities in electronic engineering-alongside your 
thèoretical studies. lt's the only sure way to 
success. All training manuals are packed with 
easy-to-follow illustrations. 

MASTER THE MATHEMATICAL SIDE 

S To many this aspect is a bitter problem. Even 
more so because no electronic engineer is complete 
without a sound working knowtedge of maths. 
But new ICS teaching makes mathematics easier 
to learn. 

Wide range of courses available include: 

PHOTO-CELLS 

Cadmium 5ulphide . 

photocell, are photo. 
conductive devices. 
i.e. they actas light TYPE I 

sensitive resistors which become 
more conductive when exposed to 
light. They combine robust con- 
struction with gmat reliability, 
end cars be rnadily fitted as light 
triggering devices into u wide 
range of simple control circuits. 
Typical uses include automatic 
light controls for home and car. 
flashing barricade or breakdown 
lights, exposure meters, brightnncs 
controls. They are not polarity 
conscious and can be used with 
AC or DC supplies, spectral 

TYPE 2-Plastic necapsuloted I n. 
dium. x * in. thick. Time rnsponse 
I megohm. Resistance 100 Lux-500 
to 2,000 ohms. Max. colta j Post 
l50.Mae. Current 7 mW. ¡ Free 

TYPE S-Glass sealed 
with M.E.5. base. Glass 
envelope in. diam., 

TYPE 3 ovnrall length I in. 
Time response 90 megohms. Resist- 
ance lOO Lux.005 to 015 megohms. 
Mac. volts ISO, 6 6 Post 
Max. current 75 mW. I Free 

TYPE 4 - Hermeti- 
cally sealed, glass win- 
dow faced. I in. diam. 
x in. thick. Time 
response I megohm. 
Resistance lOO Lux- 
ls,000 to 50,000 ohms. 
Max. volts lOo. 

¿r 
Through this ICS 

3-way Training Method: 
MASTER THE THEORETICAL SIDE 

From basic principles to advanced applications, i you'll learn the theory of electronic engineering, 
quickly and easily through CS. That's because 

burglar lrms. limit switches. 
door bell switches, etc. Tre- 
mendous reliability factors and a 

working life of about lOO times 
that of microswitches and the a, to wh,ch they can be put is 
limited only by imgintion. Each 
switch supplied complete with 
specìficaclon, instructions and 
idea, information. SUITABLE 
MAGNETS II- extra. 
'REED SWITCH COILS4/-postfree 
Spec,lly manufactured to provide 

9íe,.vOIT/OHM 

Meticulously constructed and em- 
ploying heavily damped jewelled 
meter movement allied to first grade 
tolerance components and heavy 

" Wh(.", 
AUTOMATIC, 
COIjROU$ 

CADMIUM SUtPHIDE 
,T'E 2 

Similar in construction to types 
listed above except thc th reed 
is spring-loaded against one 
contact until ctated by a field 
(rom a permanent or electro- 
magnet to transfer connection 
to a second contact, Glass size: 
1375 in. long X 0201 in. die. 
Brkdown voltage 350 volti DC 
minimum. Contact rating for 
long life 250 rn/A t 250 volts AC. 
Amper. turni to iust Operate 
70-120. Rlee 30-70. 

silver plated low-loss selector switch. 
Housed in robust plastic case with 
wide clear view dial. Senst,vity of 
20.000 ohms per volt DC nd 10,000 
ohrns per volt AC makes suitable 
for most eløCtron,c measurements. 
Rng : OC 0.5.25-50-250-500- 
.00O. 5OuA-5.5O.500mA. AC 

0.10-50-100-500-1.000v. RESIST- 
A N C E: O.6K.6OK-6OOK.6g. 
OUTPUT:-lOto +12db. SIZE: 
3 x 51 x I * in. deep, complete with 
test leads, battery and full instruc- 

TYPE I-Plastic encapuIated ¡lin. 
dirn. X in. thick. Time response 
1 megohms. Resistance loo Lux. 
700 to 3.000 ohms. F-lax. 
volts 200. M. current i j Post 
250 mW. ! Frc 

CV! L- 
Ma/ce a wwlderfu/ran9e ...z° 

of /ll'rpeM5/ve a'evic 

DRY REEDSWITCH 
Can be actuated by permanent or 
electromagnets to provide ex- 
cellent basis (or a wide I1ange o( 
inexpensive devices such as 

eleccro.magnetic operation et 
Dry Reed Switch described above. 
Coil is simply pushed o to glass 
tube and centrally locaced over 
switch contacts. Works (rom 
any 4-Il y. D.C. supply. Size 
oaerall iii. diam. X lin. long. 

CHANGEOVER REED 
SWITCH. 12/6 Post Free 
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CORNER! 
A.O. ZL11JATOR. To operol.e PV Radio, from Moine. Also recharges 
9V batterIes. Complete with leed. for FF3 type batteries. Lead. cao be 
adopted to soit other PV battery types. Only 17/8. P. & P. 1/-. 

RTITAL ZARPHOJE. With lead, plug. switched socket oasi fitting 
Instructions. Only 8./S. P. é P. if-. 

HEAYT DUTT CELESTIOJ SPEAKERS. 3 ohm. ßhightly soiled but in 
perfect working order. 7'X 4'. Only 9/8. P. & P. 2/0. 
PIllOLE PHOJIS. Heavy magnet ceecoebly. bupcdnnce 60 ohm.. 
Only $16. P. & P. 1/6. 

FERRITE ROD AERiAL. Medium Wave. 4'x '. Only 418. P. & P. 1/3. 

Complete set of parts with full loatnections. 19/8. P. é P. 1/6. - 

QUICK CHICK TRAIPISTOR TESTER. Cheek, gelo of KF, end Audio Tran,iators. .01.0 
check, for noise level end dude. Ail parta reaclyto be omenebled lu attractive grey eme with 
reel pille. complete with Dial. Knob,. and or Ppenkcr. Pimple asoecobly lnatructi000 free 
with set of parta. $9/S. P. a P.3/6. 
llOOsnW TRANSISTOR AUPIO AIPLIER. Designed to give high quality at lo. cost. 
Thin superb Amplifier osee 4 Teanaictors including a special powee type operating fronC u 

12 volt battery. Vurlable Input lmpednnce. Matches directly Into 25 ohms-35 Ohms 
Loudspeaker. Special gain control circuit can nico reduce noise to a sninlsìauai. All parta 
including Trascuistor,. Printed Circuit Board. cte. P2/I. P. é P. 2/6. Kaoy build plum free 
with seta of parto. 6' X 4 3301m. opeakee. 18/6. P. .1 P. 2/6. 

CTLDOI PERHEABILITY TUNERS. By' nmous manufacturer. Full M.W. coverage. 
Fitted coupling coil. oscillator coil, ferrite slug, nod slow motion tuning with cursor, cte. 
In orIInol sealed corteo,. GIVE AWAY PRICE 10/-. P. a P. 1/6. 

TUNING CONDENSERS. Ale spaced fine quality German manufacture with claw motion 
drive. 0.0005. With oscillator section. Only 5/-. P. & P. 1/6. 

Callers side est rance RADIO EXCHANGE Ltd Saturdays 9-12.30 p.m. 

MELODY SIX 
e stages-6 transistors and 2 dIodes 

Our latest completely portable transistor 
) iiftiv radio covering Medium and Long Waves. 

.- . Incorporates pre-tagged circuit board, 3m. 
-. heavy duty speaker, top grade transistors, 

volume control, tuning condenser, wave 
change slide switch, sensitive 6m. Ferrite 

- rod aerial. Push-pull Output. Wonderful 
reception o B.B.C. Home and Light. 208 and many Continental stations. 
Handsome leather-look pocket size case, only 6 X 3 X Ijin. approx. 
with gilt speaker grille and supplied with hand and shoulder straps. 
Total cost of all £3 6 P. & P. Parts Price List and easy build 
parta now only ' ° 3/6 plans 2/- (Free with kit) 

SUPER SEVEN 
- 

stages-7 transistors and 2 diodes 

Covers Medium and Long Waves and Traw- 
- lei Band. The ideal radio for home, car, or 

can be fitted with carrying strap for outdoor 
use. Completely portable-has built-in 
Ferrite rod aerial for wonderful reception. 
Special circuit incorporating 2 RF Stages, 
push-pull output, 3m, speaker (will drive 

large speaker). Size fl x 5 x 14m. (Uses 9v battery, available 
anywhere.) 
Total cost of all £3.19 6 P. & P. Parts Price List and easy build 
parcs now only 3/6 plans 2'- (Free with kit) 

B A R G A I NTEZ IG-OEI. A sersotile Signai Injector. Sosstetbiog no eonetructor should be without. 
Thin ingenious deslee generotce ass audible signal through tise Audio and EF. ranges. Ith 

variable output. Telescopic Probe. Pocket size sllni'lise Cneo IlIrasures EX St X tin. 

I 

2INEW ROAMER' SIX 
NOW WITH' PHILCO MICRO-ALLOY R.F. 
TRANSISTORs 
SWAVEBANDII 

$ stages-4 transistors and 2 diodes 
Listen to stations half a world away with this 6 

- waveband portable. Tunable on Medium and 
Long Waves. Trawler Band and two Short Waves. 

Sensitive Ferrite rod aerial and telescopic aerial for short waves. Top 
grade transistors. 3-inch speaker, handsome case with gilt fittings. Size 
7 X 55 X 14m. (Carrying Strap 1/6 extra.) 

* EXTRA BAND FOR EASIER TUNING OF LUX. ETC. 
Total cost of all £3 19 6 P. & P. Parts Price List and easy build 
parts now only 3/6 , plans 2/- (Free with kit) 

TRANSONA 'SIX 
8 stages-4 trangistórs and 2 diodes 

This is a top performance receiver covering full - 

Medium and Long Waves and Trawler Band. 
High-graJe approx. 3m, speaker makes listening 
a pleasure. Push-pull output. Ferrite rod aerial. 
Many statiOns listed in one evening including 
Luxembourg loud and clear. Attractive case in 
grey with red grille. Size 65 X 44 X 14m. (Uses PP4 battery available 
anywhere.) Carrying Strap 1/- extra. 
Total cost of all 59 '6 P. a p Parts Price List and easy build 
parts now only J 3/&,, plans ¡/6 (Free with kit) 

U 
NEW TRANSONA FIVE 
"Home,Lighi, A.F.N. Lux, allai good volume" 

_______ G.?., Durham 
7 stages-5 transistors and 2 diodes 

Fully tunable over Medium and Long Waves 
- and Trawler Band. Incorporates Ferrite rod 

aerial, tuning condenser, volume control. flew 
type 'ne tone super dynamic fl in. speaker, etc. Attractive case. Size 
64 X 4 X 14m, with red speaker grille. (Uses 1289 battery available 
anywhere.) 
Total cost of all 42/6 P. & P. Parts Price List and easy build 
paru now only 3/6 plans 2/- " (Free with kit) 

POCKET FIVE 
7 stages-5 transistors and i diodes 

Covers Medium and Long Waves and Traw- 
1er Band, a feature usually found in only the 
most expensive radios. On test Home, Light, r- 
Luxembourg and many Continental stations 
were received loud and clear. Designed round 
supersensitive Ferrite Rod Aerial and fine tone 2in. moving coil 
speaker, built into attractive black case with red speaker grille. Size 
54 X 14 X 34m. (Uses 1289 battery available anywhere.) 
Total cost of all 42/6 & P. Parts Price List and easy build 
parcs now only 3/6 plans 2/- (Free with kit) 

IWUU 
BACKED BY OUR SUPER AFTERSALES SERVICE 

NEW ROAMER SEVEN Ilk IV 
7 WAVEBAND PORTABLE OR CAR RADIO 

Amazing performance and specif,cation * Now with PHILCO MICRO-ALLOY R.F. TRANSISTORS 
FULLY TUNABLE ON ALL WAVEBANDS 9 .tagea-ltran.i.torsand2diodea 

Covers Medium and Long Waves, Trawler Band and three Short Waves to approx. 15 metres. 
Push-pull output for room filling volume from rich toned 7 X 4 speaker. Air spaced ganged 
tuning condenser. Ferrite rod aerial for M & L Waves and telescopic aerial for S Waves. 
Real leather-look case with gilt trim apd shoulder and hand straps. Size 9 X 7 x 4 approx 

The perfect portable and the ideal car radio. (Uses PP7 batteriés available anywhere.) * EXTRA BAND FOR EASIER TUNING Tocalcoetofpartsnowonly ¿ IO L P.& P. 
OF PIRATE STATIONS, .tc. ' 5/6 

Parts Price List and easy build plans 37- 
(Free with kit) - - 

[ 
IVN0TBUILDONE0F0UR PORTABLE TRANSISTOR 

Aft components may b. purchased s.parately if d.sr.d. R A D IO S Parts prlc. ¡lits and easy build plans availabi. separately 
at prices stated. Oy.r,.as post IO!.. 
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on wall or desk, in conjunction Complete in carry case. Wonderful fun at parti... .tc. Send quickly or call at 
with radio, office co office, house to garage, and many och er utet. Only any of our scores. Refund if not absolutely delighted. 2 Tapes for 25/-. S.c of 
transistor modsi with new s.al off infallibi. in.ulation. S.nd or call. Lists, .tandard butt.riss 2/6. State if required. List.. Ceensera.. tc. 

EADQUARTER & ENERAL SUPPLIES LTD. UNEed. 1p.m.) 
ALSO 37/39 High Holborn (Thurs. I p.m.). and 166 North End, Croydon, and 149 High Street, Guildford (Wed. 1 p.m.). 121 High Street, 
Coichester (Thurs. I p.m.). ALL 6 p.m. SAT.. 7 p.m. FRI. AI..SO 267/269 Oxford St. (Wed. 1 p.m.. Thurs. Jato night shopping $ p.m. and Fri. 6 p.m.) 

- I 

I D & B TELEVISION (WIMBLEDON) LTD. I I 

I'll Fi FI T I fl FOR HI-FI 131 KINGSTON ROAD, SOUTH WIMBLEDON, LONDON, S.W.19 i 
Telephone. CHErrywood 3933 -' I AND F.M. 

ALL BRAND NEW VALVES GUARANTEED 3 MONTHS 
I 

I 

Postage cd Packing on Vaines 6d. each I 

PUNCl//EST S'VE 7lZ !I2'! 
BRAND NEW 

« LACK& DECKER 
D5OO'DRIj!. 

NoWFANTAT/C.4ttYREDOCEiJ 

T0f4196 
I Neyer ever, ever has this famous Black & 

P RCEI. Decker 0.500 DrIll wich popular 

CE''E chuck been offered oc such a price! To 
,_ VII iJf clear huge qyantity, during our sole, we 

offer at the incr.dIble priG, of only 
(4.19.6. with side handle, generous length 

of flex and maker's guarantee AND you get our FREE KIT of twist drill, 
and sendere, AND it', POST FREE! Brand spanking new. For drilling holes 
in wood, metal, brickwork. etc.. sawing, sanding grinding, buffing, hoI Cutting. 
polishing, ecc.. thin multi-purpose precision tool saves its cost on Ist or 2nd job! 
Even shopkeeper, could buy from us at this price! Send quickly or call. Refund 
if not delighted. LISTS. TOOLS. WATCHES. RADIOS. ecc. 

r"ierconssyscec. PflJJJßLE IN1EROVELECTBOMC 
(6,6.0- Now . 57/6, 
post 1/6. Or 10/- dep. 
bal. IB ftntly. pycs. of -..... 

3pr'6ton. MODEL III 
ing flex, riso usable for 
longer distances. 9-volt t TTT:TT'T. 
battery 2/6 cx. (replaceable). L I) 
Every sound relayed! Near what 

o4Or and speaker system. Also usable n/U...... _p 

PREVIOUSLY CHEAPEST BAUEkY/MAIP4 

TAPE RECORDER COST £29' 10o! 

NOWoL/r'1" S4ÎTEU TAPE 'ROYAL' PIust44F 

AMAZING CASH PRICE 

£5196 WTC RECORDER 

ORLOWDEPOIT ,. 

PRICE REALLY 

il 
send lof- d.- .41! 
posit, balanc. --z. 

y. -.-. 
IB fortnightly - ....... 
payments of -. 

e, "'J '.'" 
7/9. (Total Credit "n, w "'' 
Sal. Fric. 149/6), plus 

.. :. 
pont. Amazing cash price -.::z 
(5.19.6. post 5/-. Fabulounlf abulo u,! 
fubulous! Check catalogues and prices in the 
U.K. und see for yourself! NOW "H & G" offer 
you THE FIRST BATTERY/MAINS TAPE RE- 
CORDER FOR (5.19.6 IN HISTORY! Obtainable onlyfroen 
us. NOW you can record sound and music, und play back at home on A.C. moins. 
or record und play outdoors-anywhere using auxiliarybatteries. BUILT-IN 
SPEAKER. WHAT TONE! WHAT VOLUME! SIMPLE FORWARD 
REVERSE. RECORD/PLAYBACK AND VOLUME CONTROL. COM- 
PLETE WITH SUPER SENSITIVE MICROPHONE. EARPIECE FOR 
PERSONAl. LISTENING. FLEX AND PLUG. Truly a comprehensive sec. 

THE EASY WA 
Leaflet on request. 

Fron, good ttockists 
v.rywh.r.. 

Martin Electronics Ltd 
154-155 High St., Brent?ord, 
Middlesex. ISLeworth 1161/2 
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Y TO BUILD AND SAVE 

MARTIN ELECTRONICS LTD. 
154.155 HIGH ST., BRENTFORD, 11100X1 
Martin Leaflet on Audiokits D 
FM Tuner O. please. 

NAME...................................................... 
ADDRESS ................................................ 

I 

Jre.3 .... . 

EFES 7/- PCLS4 818 R19 14/8 30P19 2/- 
EF86 9/4 PCL8S 8/8 U25 10/3 3OPLI 12/6 
EFB9 1/- PCL86 8/8 U26 10/6 30PL13 12/6 
EF9I II/.- PL36 IO!- UI9I 9/9 30PL14 Il/B 
EF92 9/- PLBI 8/4 U193 1/- 30FL14 10/6 
EFIB3 9/B PLB2 6/4 U251 Il/s 30FL12 10/6 
EFIB4 9/B PL83 8/4 U28J 13/9 30FL18 10/6 

We are open 9 am, lo 6 p.m. Monday, Tuesday. Thursday and Salarday 
9 am, lo 7 p.m. Friday. Closed all day Wednesday 

SERVICE SHEETS. TELEVISION!! ALL MAKES and 
MODELS. 4/. each. P. & P 4d. 

"r 

-- 
.00 

S 

- 

, MARTIN AUDIOKITS comprise an in. 
gsnioasly deegned enries of fally.crun- 
sistorised units by means 0f which yeu can 

20 W4TT INTEGRATED eccembly start!ng 

STEREO 
Ieno'n 

ce je co make a faIry integrated 20-wact sceme 
installocion, for well ander C30. This can be used 

ADD-ON UNIT SYSTEM 
with Iowoutpacawefl crystal pck-upu. radi 

pleusoncly easy. Quality is oatccanding. Now 

F T'' E 
anitsfor making an FM Tuner are available for 
add,ngce Aadiokitacsen.blins erasingseporocely. 

AZ3I 10/6 8133 10/6 PL84 7/- 0282 13/9 
DAF9I 7/IO EL34 9/9 PL500 14/- U301 13/9 
0AF96 7/IO EU6 9/9 PY33 9/6 0801 19/- 
0F91 6/8 EL4I 8/- PYBO 6/- UlJ9 8/6 
DF92 6/8 EL84 6/4 PY8I 7/- 6F1 9/6 
DF/96 7/lo EM80 7/8 FY82 5/6 6FI3 12/8 
0K91 7/lo EM8I 7/8 PY83 9/6 6FI4 15/- 
0K92 7/IO EM84 8/8 PY88 7/- 6F15 - 12/6 
DK96 7/IO EM85 10/- PY800 7/- 6F23 10/6 
0192 6/8 EY5I 7/- PY8OI 7/- 6F24 10/9 
0L94 6(8 EY86 7/- UABC8O 7/- 6F25 10/9 
0196 6/8 EZ4O 5/6 UBC4I 7/- 6F28 9/8 
0Y86 7/.. EZ4I 5/6 U8C81 7/- 6L1 15/6 
0Y87 7/- EZ8O 5/6 UBFBO 7/- 6L18 12/6 
EABC8O 7/6 8Z81 5/6 UBF89 7/- 6/3013 9/8 
EAF42 8/6 8Z90 5/- UCCB4 8/IO .10C2 12/- 
EBC33 Il/i GZ32 11/- UCC8S 7/4 IOFI 8/6 
8891 4/8 GZ34 11/- UCFBO 9/4 10F9 8/- 
EDC4I 7/2 HBC9O 6/4 UCH4I 9/6 IOFIB 8/- 
E8C81 6/6 PABC8O 7/6 UCH8I 7/3 10P13 12/6 
EBF8O 7/- PC86 8/Io UCL82 8/8 10P14 11/- 
EBF89 7/- PC8B 8/lo UCL83 IO/e 20F2 11/- 
ECC8I 7/4 PC97 7/6 UF4I 7/6 2011 12/6 
ECCB2 7/4 PCC84 7/4 UF42 9/- 20P1 15/-. 
ECC83 7/4 PCC8S 7/4 UF8O 7/6 20P3 12/- 
ECC84 7/8 PCC88 12/6 UF8S 7/6 20P4 13/- 
ECCBS 7/4 PCC89 10/6 UF89 7/- 20P5 13/- 
ECF8O 9/6 PCCI89 10/6 UL4I 7/6 3OCIS 9/6 
ECH3S 13/- PCF8O 8/4 0146 10/6 30C17 11/6 
ECH42 8/6 PCF82 9/4 UL87 8/8 30CI8 10/- 
ECHBI 7/- PCF86 10/6 UY4I 5/6 30F5 10/- 
ECL8O 7/4 PCF8OI 10/- UY8S 5/6 30F11 10/3 
ECL82 8/8 PCF8O2 10/- 5Y3 5/5 30115 13/s 
ECL83 10/6 PCF8O6 10/- 5Z4 7/6 30117 11/6 
ECL86 8/8 PC182 8/4 6Y6 7/7 30PI2 9/6 
EFBO 7/- PC183 9/8 6X5 7/5 30P4 12/- 
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CR7OA. Comnnmicet.ton 
Receiver . £19 10 

PR3O Prerelector .......... £0 10 
RQ.10" Q" Multiplier ...... £0 15 
A.T.S Am..teur TX ........ 510 10 

Postage extra. 
Full detalle on request. 

OS/8B/U OSCILLOSCOPES 
High quality Portable 

Aroertcan Oscilloscope. 3' 
S :0- e.r.t. T/B 3 e/s'SO kr/s X 

Amp: 0.100 kr/s Y 
., \ Amp: 0'S Mc/e. Power 

requirements 106.125v. 
AC. Supplied h. brand. 

e neev condition, fully 
- 

. tested. £25. Cars. 
10/-. Suitable 

__________ -__________ - 230/116v. 
Tranci ormer 

çjiT 
SOga! ........ 326 
I0OgjA ...... 29,6 
2001.aA ...... 27(6 
500caA ...... SOI. 

7 s-elves plus Rectifier. 4 Bands. lSOhe/.- 
31 Me/s. 'S" Meies.-BFO-ANI.-Band' 
spread Timing. 200/220v. AC. lImon 
New 240m. Caer. Paid. 

ERSKINE TYPE 13 DOUBLE 
BEAM OSCILLOSCOPE 

Time busc 2clw7SO 
'a kC/s. Calibrators at 

100 kr/s and i Mc/.. 
Separate 11 andY'2 
amplilirro 

110/230 volt AC. 
. fiappileni in perfect 

r working order. 
s. i:i:c 

1 827/10/.. Coinage 
20/-. 

CLEAR PLASTIC PANEL METERS 
First grade quality, Moving Cuti panel meter,, available 
eX.sloek. S.A.E. for illustrated leaflet. Discounts for 
quantity. Available es follows: Type MR. 301'. 1 21132m. 
square Ironie. 

SmA ......... 22/6 lA D.0 ..... 22/6 300V D.C... 22/S 
iOmA ........ 22/6 2!. D.C.. 22/8 500V D.C... 22/8 
SOmA ............ 22/6 SA D.0 ..... 22/8 739V D.C... 22/6 
SOmA ........ 22/6 2V D.0 ..... 22/6 23V A.C. ... 22/S 
bOrnA ....... 22/6 10V D.C. 22/8 20V A.C. ... 22/8 
lSOmA ....... 25/0 20V D.C. 22/8 -150V AC... 2216 

E CRAFT RECEIVER 
I 100-136 Me/s. High selectivity curl 

I I ssnoitivity. Incorporate. 2 2tF stage. 
including 0CW4 Nuvistor. 8 tubes for 

- - 11 tube performance, solid state power 

o supply. udjuutnble squelch control, elide 
role dial, built in ¿in. speaker and front 
panel phone jack. 220/240V. AC. 
Supplied brand seer and guaranteed. 
218.7.6. Carr. 10f.. 

TE.20 RF SIGNAL GENERATOR 
Accurate wide range signal 
generator covering 120 ke/s..260 radr!! 

- 
. LA.E.iordetatln. 

LAFAYETTE TE-4E 
RESISTANCE CAPA. 

LAFAYETTE NUVISTOR - 

a 

GRID DIP METER - 

CITY ANALYZER Co hue nne hand operation. - 

P q y g 1 7 100 M f 230 - 

2 PF 2,000169 D. 2 ohms- 
200 Megohnes. Riso checks AC operation. Supplied complete 

ratto, with all colla and inslructinno. 112.10.0. 
20250.-. 

Brand Men 115. Carr. 7/6. 
Care. 5/. .-__ 

MAIN LONDON AGENTS 
FOR CODAR EQUIPMENT 

LAFAYETTE HA-63 
COMMUNICATION 
RECEIVER : 

NEW MODEL! LAFAYETTE 
HA-230 AMATEUR COMMUNUCA- 
TUONS RECEIVER 

r . . 
soperiede. model BE-30. valve. + rectifier. - r - 

I 

('ontinuous coverage ou 4 bonda. 600 Kali- gtE1d - - . 
t I i r: - .. 

! 

OC c9CC 
Al-.. ovIIcbIe in aemi Kit Form. 25 gui. 

I NEW MODEL! 
,AÇLYÇT,r I.IA. AIR. 

" s' '#iyv, - 

j 'jJW 
(R 

- 
3-34 LISLE STREET. LONDON, W.C.2 
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50-O-5ogaA 2916 200mA 22/6 50V D.C. 22/6 300V AC. .. 22/6 
iO0-0-100at 27/6 300mA 22/6 100V D.C. .. 22/5 500V A.C. .. 22/6 
500.0.500pA 22/6 bOrnA ....... 22/6 150V D.C. .. 22r6 SSleterinrA 29f6 
1-03mA ..... 2218 750mA ....... 22/6 
lunA ......... 22/6 
OrnA ......... 22/6 POST EXTEA Larger ricen avaIlable-send for liais. 

TRANSI STO RI SED 
TWO-WAY 
TELEPHONE 

(f INTERCOM. 
j Operative over amazingly 
q. long diotancee. Sepmseote 

-. 
cali and preen to talk 
bottons. 2.wire connection. 
bOOs of applications. 

- Beanti/ubly ßnished in 
ebony. Supplied complete 
with batteris end well 
brackets. 
£810.0. Pair. P. & P. 3/6. 

MAGNAVOX 363 TAPE 
DECKS 
New 3speed tape deck. supersedes ojal 
Collaro studio deck. 2.troek 110.10.0. 
4.track £1310.0. Caer. Pld. 

GARRARD RECORD PLAYERS 
Brand new and guaranteed 

S1IP.10 Player ............ 14 17 6 
AUTOSLIM Changer ........ £6 O 

1000 Changer .............. 15 19 6 
2000 Changer .............. 87 10 0 
3000 Changer-Stereo ........ 18 8 0 
SF20 Player-Stereo ........ £12 10 0 
DECCADEC. with Deran, 117 17 0 
A70 (1cm cart.) .............. £22 i 
LABOS-Mono .............. £27 O O 

401 Tranerription .......... £30 O 

All pisas P. t P. 0/- 

MINE DETECTOR No. 4A 
WIll detect all types of raclaIs. Folly 
portable. Complete whir instructions. 
39/8. Caer. 10/-. Battery 8/6 cuten. 

CALLERS WELCOME! 
Open 9 n.m. to 8 p.m. every day Monday 
to Saturday. Trsde supphed. 

TE-900 l0,000C3/VOLT GIANT 
MULTIMETER 

Oto, fait View meter. 
2 enjoue reale. 0/2.0/ 
l0/210/l.000/9.000 
V. AC. 0/.21/l/2.0/ / 10 I 10 / 250 / 1.000 / 

- 9,000 V. D.C. 0/ 
1OtaA / 110/ 100 /500 

-. mA/IO amp. D.C. 
:'1' 

OSK/200K/20 MED 

5/.. 
118.10.0. 

SILICON RECTIFIERS 
200v. P.1.V. 100nmA ............... 2.6 
400v. P.LV. 3 amp ............... 7/6 
1,000 V. P.LV. 800 mA ............ 7/6 
800 V. t'PV. bOrnA ............... 5/6 
900v. PlY, lamp ............... 7/8 
400 V. P.l.V. 100ml .............. 3/S 
70 V P.l.V. I amp ................ 3/6 
ISO y. P.I.V. l6lmA ............... 1/- 
Discounts fur quantitIes Pyet entro. 

AMERICAN TAPE 
FIrst grade quality American tapon. 
Brand new and guaranteed Disroonts 
for quantitIes. 
3m.. 225f L L.P. acetate ........... 4f- 
38m., toolt. TP. mylar .......... 10/- 
SIn., 600tt. std. plauhic .......... 8/6 
lin., 000f t. LP. aeetale .......... 10/- 
SIn., 1,20011. D.P. mylar .......... 15/- 
bin., 1,000ft. TP. mylar .......... 85/- 
Stia., 1.200f t. LP. acetate ........ 12/I 
5lln.. l,900ft. Dy. mylar 22/6 
Olin. 2,400lt. TP. mylar 45/- 
7m., 1.200f t. std. mylar .......... 12/5 
7m., 1,00011. L.?. rectale ........ 15f- 
7tn.,1,800ft. LP. mylar ......... 20f- 
7m., 2,40011, D.P. mylar .......... 25/- 
lin. 3,600ft. T.P. mylar .......... 58/6 
Postage 2/.. Orer 83 Iront paid. 

e 2-WAY RADIOS 
Superb quality. Coni- 

I plete with ail oenesaortea 
and tally guaranteed. 

3 TransIstor *7.i9.6 pr. 
IMbU 4 Tranalstsr 11. gnu, pr. 

9 Transistor 122.10.0 pr. 
lo Tranalslor 28 gaz. pr. 

- 'a ' Post extra. (SAE. gaar 

I - fall detall.). 
These easuusd 0e opeeoted 
io gig, milIeus llaeuee. 

VOLTAGE 
STABILIZER 
TRANSFORMERS ---4t... -' 
Input 80-120v. - 
anal 160-240v.' 8 
Constant Output 'Ij/ iiiìiitii001 
200 watts. t'á _kIlkItiiiiiiiiiiiiIi,glJ' 

New Ouaranteed. i 
no.10.0. Caer. 
7/6. 

ARFABLE VOLTAGE 
TRANSFORMERS 

Brand New (luarantoed 
-Folly Ohrouded. Jopot 
23Ov. 00/60 c/s. Ootpat 
0-260 Volta. 

- lAnip ........ 84.10.0 
-, 2.0 Amp 15.17.6 

b Amp 89.0.0 
0 Amp ...... 110.10.0 

- :. 10 Amp ...... 119.0.0 
- - 

' 12 Amp ...... 119.10,0 
20 Amp ...... 132.10.9 
2.0 Amp Portable- 
Metal Ca.e with Meter' 
Puare. etc 19/17/6. 

MODEL PV-58 VALVE 
VOLTMETER 
11 meg. input. 7 D.C. 

wIth Instruction,. 
leads und probe. 
112/10/-. P. 'k P. 3/6. 

TS-76 20,000 O.P.V. PUSH 
BUTTON MULTI-TESTER 

Simple operation, 
D.C. volts np to 
1,000 V. AC. volta 

to 1.000 V. 

Reslstasno op to 
10 nmegobm.Currcnt 

up to 210 iBA. 

Decibels -20 to 

+ 36 db. 11.0.0. 

P. 6 P. 3)., 

MODEL TE-12 
20,000 O.P.V. 0/0.6/ ft 
6/30/1261000/1,200/ 

- 3.000/0,000 V. D.C. 
0/6/30/120/6001 
1.200v. AC. 0/GODA 
6/60/000MO. 
O/0KI000K/8 Meg. 

- 

' /I .)j° 
'T. 60 Meg. (3. PF. 

! 
l:T 

.2 MrD. 19/19/6. 
] 

1-'/l.. P 

?.&P.2/6. e 

MODEL 500. 30,000 
O.p.V. oI.5I1/2.5!10I 
211100 1210/500/ 

- ' 1,000v. D.C. 
I -': -. 0/2.3/10 25/ 

100 I 250! 500! 
1.000v. A.C. 

- a' oIOOpA/.0/IOI 
, 

000naA. 12 amp. 
D.C. 
o / 60K /0 Meg. /60. 

- Meg (3. *8/17/6 
- Post Paid. 

TE-51 NEW 
20,000(3/VOLT 
MULTIMETER 
o ¡ 6 j 00 1 120 j 
1200V. A.C. 
0/ 3 1 30 / 60 / 300/ 
600 / 3000V. D.C. 
O / 00/aA / 12 1 300 
MA. D.C. 
O / 00K/O Meg.(3 
65/-. P.&P.216. 111 
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worth 1/- when used as directed.) 
u If you are only interested in Lektrokit 

please send 6d. with coupon and a brochure 
will be forwarded. I 

i 

I 

166 

look when completed. 
L 

We are the Sole Retail Stockists of Lektrokit 
in the Home Counties. If you are interested 
and would also like to examine the other 
thousands of items in our Catalogue please 
send 7/6 plus 1/6 postage with the coupon. 
(Each catalogue contains 5 vouchers each 

l'o 

Introductory kit LK-OIl ...... Price £l.16.6 
Introductory kit LK-021 ...... Price £4.2.3 

(Please odd 2/6 p. & p.) - - - - - - - - - - - - - - - - - - -I 
¡ 

Please write your Name and Address in block capitals 

Name ................................................................................................ 
i 

Address............................................................................................................ 

i 

Designed originally by Messrs. 

A.P.T. for use in their own 

design shops, it was quickly 

realised that here was 

something that would have 

immediate appeal to the 

amateur constructorand 

design engineer alike. Lektrokit 

is a method of quickly building 

up a chassis for test purposes, 

yet giving that professional 

Contents 

Chassia Plato No.1 LIC-III I 

Chann Plots No.2 LIC-121 I 

Chassis Plain No. 3 LIC-131 I 

Chasnin Plato No.4 LIC-141 I 

Ionolatoi Load Thtoogh 
LK-202l 12 

INThODUCPORY KIT No. LIC Oli 

Contents 
Tagstrip 5-way LK-2231 6 
Chonntn Rail LIC-201 2 
Sidn Plain No. i LK-30I 2 

BoshonFoodThroogh LK-2l11 12 

I 0F 
:Í: 

Contents 

Pits Soldorini LIC-301 I 25 
LnkttOkit Hn,sdbook I 
Scnnwo asid Nain for Atsontbly 

INTRODIJCPORY KIT No. 1X.021 

Consents t 
ChasnoPlatoNo.1 LIC-III I 

Chassis Platt No.2 LIC-121 I a 
Chassis Plt No.3 LIC-131 I 

Chassis Plato No.4 LIC-141 2 
Insolotors, Load 11trouh 

LIC-2021 12 
Tagotrtp Sway LIC-fIl 6 
Covor LIC-501 2 
Covot LIC-Sil I 
Chasnin Rail LIC-201 2 
Silo Plato LIC-301 2 
Front Poorl No. i LIC-401 i 

Foot Robbno LIC-241 I 4 
Banhos Food Tltroogh LIC-2111 12 a 

Pin Soldorsng LIC-301 I 50 
Lrktrokit Fla,sdbook i 

Assrntblrd conspinto 

- i. I.. 

Tills. 
is one of the 

LEKTROKIT 
pages äf our 
Catalogue 

[e NONE RADIO (mITcIfAAf/L TD. 

LEKTROKIT 
I Itst,o swory Kits arr sappised to introdaco thn LEKTROKIT Chassis Constraction System to the new oser. Kit No. I 

contatns sufficient parts to make sp co open type enpeeinicntal chassis. Kit No. 2 contains additional parts to enable the 
constructmn of an enclosed permanent anti. 

NOTE: The lists of contents tee nominal only and the osakees enerve the ruNt to vary them as ciecsmssaoces dictate. 

- 

.1 

HOME RADIO (MITCHAM) LTD., 187 LONDON ROAD, MITCHAM, SURREY. PHONE: MIT 3181 

I C, 
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l7 

country is concerned. lt is conceivable that a successful DETACHED PARTICLES 221 PAY-TV network would have much influence ön general 
viewing habits. For instance, perhaps the cultivation of a READOUT - 222 
more discriminating use of the on/off switch might be bene- 
ficial all round. Not least, would it save artistes that final 
humiliation of being relegated to mere providers of background Our April issue will be published on 
scenes for more pressing domestic activities. Thursday, March Ii 

Ail correspondence intended for the Editor should be addressed to: The Editor, PRACTICAL ELECTRONICS, George Newnes Ltd., Tower 
House. Southampton Street, London, W.C.2. Editorial and Advertisement Offices: PRACTICAL ELECTRONICS, George Newnes Ltd.. 

r Tower House. Southampton Street. London. W.C.2. Phone: Temple Bar 4363. Telegrams: Newnes Rand London. Subscription Rates 
including postage for one year, to any part of the world, 36s. © George Newnes Ltd., 1964. Copyright in ail drawings, photographs and 
articles published in PRACTICAL ELECTRONICS Is specially reserved throughout the countries signatory to the Berne Convention and 
the U.S.A. Reproductions or imitations of any of these are therefore expressly forbidden. 

junctions maintained by BBCI and BBC2. This seems so 
obvious an arrangement that one is amazed it was not 
adopted right at the inception of BBC2. 

How will pay television fit into this picture? For technical 
reasons this new service is limited to wired relay systems. It 
can therefore never become a serious rival to the two existing 
systems which operate on a national scale. What it can offer 
is an additional choice in certain centres of population. The 
present experiment is confined to one area in London, but 
later this year it will also be tried out in Sheffield. The per. 
manent establishment of Pay TV and any future expansion will 
depend on the success or otherwise of these two pilot schemes. 

The notion that viewers will be prepared to pay cash in 
advance for each programme they watch is novel; it is quite 
a new departure so far as broadcast entertainment in this 

AUDIO DENTAL PHENOMENON 184 

NEWS AND COMMENT 

EDITORIAL 
AUDIO TRENDS 

BOOK REVIEWS 

ELECTRO NORA M A 

MEETINGS 

NEW PRODUCTS 

167 

187 

195 

200 

206 

207 

of this audience in order to justify the existing method of 
raising funds, and in order to present a strong case for further 
increasing thè cost of the broadcast receiving licence, should 
this be deemed necessary in the future. 

In theory, this keen rivalry between the BBC and ITV 
should be to the viewers' advantage. In practice, we all know 
it is not altogether so. Certainly there have been improve- 
ments since ITV broke the BBC's monopoly 10 years ago. 
But the "alternative programme" is largely illusory. With 
both organisations fighting for the maximum number of 
viewers the same kind of mediocre fare is all too frequently 
offered on both channels in the peak viewing hours. 

After a somewhat abortive start, the BBC's second tele- 
vision service on u.h.f. has now been reorganised. The 
Corporation makes a great point of the common programme 

BUILDING BLOCKS-Il 189 

BEGINNERS START HERE-17 202 

NEON NOVELTIES-7 204 

GENERAL FEATURES 

PRINTEDCIRCUITTECHNIQUES 168 

PRINTED CIRCUITS WITH 
PHOTOGRAPHIC ASSISTANCE 172 

RADIO CONTROL OF MODELS 173 

vision was at last inaugurated, on a trial basis, in the West- 
minster and Southwark districts of London. Whether this 
additional television service is needed, only time will tell. lt 
is hov'ever an interesting, and maybe significant, development 
in the field of home entertainment. 

The competition between the two broadcasting organisa- 
tions is real. ITV as a commercial enterprise is naturally 
concerned with making money for its shareholders, and the 
size of its audience has a direct bearing on the rates that can 
be charged for advertising time. Although a non-profit 
making organisation, the BBC also has every incentive for 
obtaining a large share of the viewing audience. This body 
is sensitive to the fact that all viewers, quite regardless of how 
they divide their viewing time, contribute to the Corporations 
funds. The BBC knows it must hold a very substantial part 
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YET ANOTHER VIEW THIS MONTH 

A S is now customary, the opening weeks f this year saw the - t\ publication of the ITV and the BBC annuat Handbooks. CONSTRUCTIONAL PROECTS This same period also witnessed a unique television occasion- 
onè which may possibly make its mark in next years editions 
of these handbooks: after many years' discussion, pay tele- BONANZA BOARDS 180 
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HOW TO MAKE YOUR OWN PRINTED CIRCUITS 

Tdays of the bulky. metal chassis are now cer- 
tainly numbered for the majority of exercises. Not 

all that long past it was general practice to commence 
operations on almost any electronic device--audio, 
radio, television and gadget-by making a chassis 
first. Early constructors favoured copper for this 
item (probably because of its good electrical conduc- 
tivity!). Tin plated steel then became popular, 
followed by aluminium and currently die-cast alloy. 
This latter material is also used for enclosed boxes to 
considerable advantage, particularly for the housing 
and screening ofsmall printed circuit assemblies. 

Constructors keen on v.h.f. and u.h.f. devices found 
that silver-plated copper gave that little margin of 
increased efficiency over unpiated metal, for the reason 
that v.h.f. and u.h.f. signal currents flow only in the 
first two or three microns of chassis surface. Later, 
however, tin-plated steel was found to be almost as 
good from this aspect. 

TAKING OiER 
However, as transistors and solid-state circuits are 

ousting relatively high temperature valves, so the need 
for the old-style chassis is diminishing and the printed 
circuit is taking over. 

The printed circuit was originally developed as far 
-back 'as 1945-in connection with a guided missile 
project. From the commercial aspect, it really started 
life as an artifice for reducing the cost of manufacturing 
large numbers of the same electronic assembly. Today, 
the situation is that almost every commercial radio and 
tçlevision receiver made adopts the printed circuit 
technique-the chassis as it was known being totally, 
abandoned. 

A printed circuit in the context considered here is a 
piece of insulatçd board (e.g. plastics laminate), upon 
which the complete wiring circuit of the assembly 
appears on one or both sides as a copper pattern. 
At appropriate points on the board small holes are 
drilled to accommodate the connecting wires of the 
components. 

The components are thus loaded onto the board and 
connection to the circuit is made by soldering their 
shortened wire ends direct to the copper laminate. 
The printed circuit board therefore serves a similar 
function as the old-style chassis (since it is upon this 
that the components are mounted) and also as the 
wiring. 

Printed Circuit board assemblies of this nature can be 
plugged edge-wise into special, multi-contact sockets 

168 

and thus secured, or they cart be supported in metal or 
wooden frames, depending upon the size of the board 
and the requirements. Both of these methods are 
found in commercial equipments. 

Printed circuit boards lend themselves admirably, of 
course, to small, low temperature transistorised 
equipment. There are now available hosts of com- 
ponents specially developed for printed circuit board 
techhiques including valve holders, controls and so on. 

BASIC PRINCIPLES 
For rigid-type circuits, the most usual type of board 

is copper-clad phenolic paper laminate. This comes 
in various grades and thicknesses. Of recent years, 
however, it has become possible to bond copper and 
other metals satisfactorily to other various board 
materials. These include flexible backings, leading to 
the film variety ofprinted circuit. 

In its virgin form, the base material has securely 
bonded to it the copper surface-on one or both sides 
(Fig. 1). The copper is in theform ofa foil, from about 
O-0015m to 0003m thick, and a very important part 
of the original process is the correct bonding of the 
foil to the base material to prevent the copper lifting 
in servi. 

The pattern of the required ircuit is formed upon 
the foil by an etching process, this' being first designed 
and drawn on paper. The design is then transferred 
onto the surface of the copper, in such a way that the 
required areas of copper appear on the copper in the 
form of an acid resistant ink. The whole is then placed 
in an etching bath containing a solution of iron per- 
chloride, which dissolves the surplus copper and leaves 
only the "painted" areas of copper bonded on the 
laminate. 

The master drawing of the circuit is usually called 
the black and white" in the industry. This is drawn 
to scale, from full-size down to about 20 : I , dependIng, 

' upon the circuit size. The "black and white" often 
shows all the circuit detail, including the component 
wire holes marked as white circles on the black circuit. - 

A real size photographic negative of the printed 
circuit is then made of the black and white original, 
and it is this which is used to print the circuit on to the 
copper board surface with an acid resistant sensitised 
chemical. Finally, the board is drilled at the hole 
positions indicated on the circuit. 

The method above described is, of course, that which 
is employed by printed circuit board manuf4cturers, 
where large numbers of boards of the same circuit are 

T 

, 
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A 

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressorPDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

http://www.cvisiontech.com
http://www.cvisiontech.com


cellulose paint as a resist. If shellac is used, about must match the electrodes in the transistor without the 
- ounce of the crystals should be dissolved in 3 ounces need to cross the wires between the transistor case and 
of methylated spirits overnight, and a little dark- the board. Crossed transistor lead-out wires can 
colourèd spirit dye introduced to make the solution often result in instability, particularly in v.h.f. and 
more visible when applied. u.h.f. circuitry. The same reasoning applies to other 

- 
components. . 

DEVISING A PATTERN - 

The first thing that the constictor has to do is to 
translate the circuit diigram of the piece of equipment . - - - 

Printed circuit board kit 
--- see over for 

left toright: - 

pic ore 

etchant, polishing powder, brush, 
laminated hourd with copper face, 
und (standing outside the box) 
the resist und solvent solution 

sequence 7 

- - - -- - 

- ---- - 169 - 
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, 

required. For the constructor, the same end result it is desired to build into printed circuit form. This is 
can be achieved by a less complex process, and in many by no means as difficult as it may first appear. The 
cases an individual board can be processed with less printed wiring drawing can follow very closely the 
trouble than by employing chassis and conventional actual layout of the circuit diagram. This will be the 
wiring techniques, master pattern to be transferred later on to the copper 

side of the board (Fig. 2). 
BE CAREFUL! The best plan is to make a number of rough trans- 

Copper bonded laminate board is readily available lations, doodling with pencil, rubbing out and cor- 
to the constructor from firms such as those dealing in recting until a printed Circuit drawing which satisfies 
components and specialising in the needs of the all the requirements is produced. A certain degree 
structor. Indeed, some firms advertise complete kits of allowance should be made for the sizes of corn- 
for the production of printed circuit boards, which ponents used with respect to their positions on board. 
include a number of copper bonded boards and all the The aim should be to keep each inter-component 
chemicals needed for the exercise(see photograph belów). connection as short as possible, a process which will 

A suitable etchant can be produced by mixing 4 mean orientating the components on the board (or 
ounces of ferric chloride and I ounce of hydrochloric template) until that condition can be attained. The 
acid with 6 ounces of water. This Solution poi.ono printed wiring must, of course, have hole terminations 
and can harm the skin. The use of rubber gloves is which will suit the component dimensions, so really, 
recommended. before setting out 'on the task of translation, the 

IF SPLASHED INTO THE EYES, WASH ThEM components which are to be used in the equipment 
'i THOROUGHLY WITH CLEAN, WARM WATER must be tó hand; or, at least, their dimensions must be 

AND CONSULT A DOCTOR OR HOSPITAL 
. IMMEDIATELY. Better still-wear goggles. 

available. 
Transisto?s for example, have various lea d-oui 

I I The author has used both coloured shellacnd configurations, so the holes and circuit terminations 
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resisrfluid 

The final pattern of resist on 
II 

qthe 
copper should have clean - - - 

outlines. No resist should be 
I 

splashed on any unwanted 
copper -- 

L Attach a rubber suction pad to . r 
, I 

the back of the board so that it 
be held in I can and agitated the 

etching bath. Avoid splashing 
the etchant on the fingers _'%._ - 

- final etched board should 
\ S---- - 

GThe 
be clean and show only the I 

black resist patterns. All un- 
wanted copper has been 
etched away ß - 

Remove 

the resist and polish 
- by using fine abrasive powder. .1 

I 

Any surplus chemical left on 
., ,. 

r 

the board can be washed off 
:':::... - I I 

I 
I 

small holes (about no. 60 . 

I 

BDrill 
diameter) where required. e I 

Be very careful not to tear the 
f 

I 

copper or lift it 
I 

The finished printed circuit . . S 

e S I 

. 
I S a S 

j 

B board drilled ready for mount- - SI I 

Ing the components. This - - 

- 

S I I 

example is used in our special - , 

i series of articles "Bonanza S 
, 

Boards" 

170 fl ') ( 

- - - - -F 

Take 
a piece of copper-clad I 

laminate and cut it 2 inches . 

square with a fine junior ___________ 
hacksaw. Clean the edges 

2 
Trace the pattern on to the 
copper surface using carbon 
paper and drawing over the I. 

master pattern outlines 

3 and "paint" the areas of El 
Remove the master pattern 

copper, required with the 

I ;7 
If' I 

ti - - - 
t.. V . 

¡ ç) i 
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A light abrasive powder (included in the kit) is suitable 
for this operation, but keep some by for polishing the 
finished board. The copper must be clean. 

Lay the master pattern on the copper surface with a 
piece of carbon paper between the two. A good im- 

pression will be obtained by drawing over the pattern 
outlines with a ball-point pen. This process is aided 
if the master is drawn on a good quality tracing paper. 
The circuit can then be easily lined up correctly on the 
copper side of the laminate. 

Commercially, of course, the master drawing is, in 
effect, optically projected onto the copper sheet, and 

polished again with a domestic abrasive (Fig. 7). 

t 

. s 

DRILLING 
It is now a relatively simple matter to drill the board 

to take the component wires at the appropriate points 
ou the printed circuit (Fig. 8). The copper left on the 
board must be sufficiently wide to take a in hole or 
*in hole, according to the size and number of wires 
to be inserted in the respective holes. The finished 
board with all holes drilled for the "Bonanza Boards" 
series to follow is shown in Fig. 9. * 

"common earth" throughout the design. Moreover, 
there is no point in dissolving more copper from the 
base material than absolutely necessary. 

TRANSFER TO COPPER 
When a scale drawing of the printed circuit pattern 

has been finalised, the next step is to transfer this onto 
the copper foil as a full-size circuit. Unless accurate 
photographic facilities are available, the best plan is 
for the constructor to draw the circuit pattern full-size 
to start with (Fig. 2). 

Before transferring the pattern to the copper-or 
applying the "resist" to the copper it is desirable 
that the copper surface should be cleaned thoroughly. 

to dissolve will depend upon the thickness of the foil 
and on the strength of the etchant. The process may 
take a little longer than expected, and a period in 
excess of thirty minutes may be necessary to complete 
the process. Towards the end of that time small 
particles of copper will be seen between the "painted" 
conductors on the board. These must all be eliminated 
by the acid before the board is removed from the 
solution. The final etched pattern is shown in Fig. 6. 

After the etchant has had the desired effect on the 
board, the board should be removed from the bath 
and washed thoroughly under running water. The 
resist can be cleaned off the remaining copper with a 
cellulose or spirit solvant and finally the copper can be 

 In cases where it is impossible to complete a trans- 
lation without oüe piece of printed wiring crossing 
another, then the copper strip should have a "break" 
so that a link wire can be fitted (see Fig. 10). 

The example shown here is a perfectly sound design 
and works quite well. However, quite a large amount 
of copper has had to be dissolved to leave the copper 
circuit.. While -this is not unduly difficult to achieve, 
it is often advantageous to retain as much copper as 
possible on, say, the earthed part of the circuit. That. 
is, the parts of the circuit which are considered as 
being at zero signal potential. 

Greater electrical stability is often possible by retain- 
ing large areas of "earthed" copper which, of course, 
are representative of the old-style metal chassis. Such 
areas are useful for the mounting of, say, transformers, 
chokes and other similar large components, to ensure a 

required copper must be adequately covered (Fig. 4). 
The resist, whatever its nature, must be allowed to 

dry on the copper before the board is put into the acid 
bath. 

ETCHING 
The next stage is to commence the etching process; 

The acid solution, often called the "etchant", must 
not be put intó a ,netallic container; a plastics dish or 
box makes an ideal bath, provided it is not too deep. 

The board should be placed in the solution (Fig. 5); 
the process can be speeded up by gently rocking the 
bath or board so as to agitate the solution without 
splashing. A rubber suction pad can be very useful 
if attached to the back of the board. lt can then be 
held with the fingers and occasionally moved about 
so that the fluid is agitated. Lift the board out of the 
fluid occasionally to inspect the progress of etching. 

The time it will take for the unwanted conoer 

Fig. IO. Method of cross-linking 

The resist must be coloured in some way to make it 
visible on the copper and it should be very carefully 
"painted" onto the copper, taking extreme care to 
avoid spilling any of the resist between the required 
conductor sections. 

The definition at the edges of the finished printed 
circuit will depend upon just how well the resist is 
applied. It is difficult to achieve an absolute straight 
line by hand, but good results are possible by applying 
the resist with a fine paint brush and employing a ruler 
to steady the hand and guide the brush. Too great 
an application of resist should be avoided, but all the 

special sensitised chemicals provide the acid resistant 
effect, but this is not necessary for the amateur. 

RESIST 
When the drawing is transferred onto the copper, 

the next step is to "paint" all the copper circuit elements 
that are required with an acid resistant ink (Fig. 3). 
This is sometimes called the "resist". These parts are 
protected against acid attack and only the exposed 
sections of the cöpper are dissolved or etched away in 
the acid bath. 
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PHOTOGRAPHIC 

ASSIS'! NC( 
by A.'W.'COU SINS 

for best results. 
When inking in the projected negative remember that 

the projector lamp will be in use much longer than for 
normal photographicwork, so ensure it has reasonable 
air circulation to prevent it getting too hot. 

Hold the copper laminate steady in a "masking 
frame" or between drawing pins on the enlarger base 
plate, adjust the picture focus so that the correct 
size is obtained. Ink over the white lines (which were 
black on the original drawing) until all are covered, 
uing a paint brush or dispenser type plastics ink bottle. 
The process may be repeated for as many copies as 

PRINTED. 
Uil. IP 

Any black and white filni will provide a negative and a 
portrait lens or other close-up lens is usually required on 

CIRCUITS an average camera. The photograph can be taken out 
of doors in daylight, or indoors with the aid of a flash- 
gun. Aim for slight under-exposure of the negative 

The copper laminate is etched in the normal manner. 

OPERATION 
When drawing Out the desired pattern on white card 

or paper there will be very few critical dimensions- F 

perhaps an edgéwise plug connection, valve basé pins, or 
fixed component tags-these will need to be aurately 
reproduced. To help their aurate photographic 
reproduction to the correct scale, it has been found 
convenient.to make two white marks on the original 
drawing (say at two corners) and note the distance 

L between the marks. When projecting the negative 
later it is only necessary to adjust the picture size so 
that the distance between the,. marks is the same as 
previously measured, and all the other dimensions 
should be correct too. 

Fig. I. The original drawing on white paper - an adapta- 
tion of the Mullard 5-lo amplifier circuit 

i 

'4 !:J 
¡LIII L d[iir. 

7 
2 

/' 
/ 
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FOR° "one-off" circuits a hand drawn pattern trans- 
ferred on to the copper laminate, followed by the 

normal etching process, is a quick, simple and cheap 
method, but if several identical copies of a circuit are 
required, such as is shown in the "Bonanza Boards" 
series of articles in this issue, then photographic 
assistancecan cut out therepetition of thedrawing stages. 

PRINCIPLE OF OPERATION 
A pattern of the desired layout is drawn full size on 

white paper, using black ink to represent the copper 
required on the finished printed circuit. 

The drawing is then photographed 'to produce a 
"black and white" negative. 

The negative is projected through an ordinary 
photographic enlarger on to a sheet of copper laminate 
and the bright lines of the pattern painted over with any 
normal resistive paint. 

requireo. 

SERVICING 
The negative has a further use-make a normal full 

size print on ordinary photographic paper and ink in 
component locations and references for future, use. 
Under-expose the print to give a grey and white 
reproduction so that the ink shows clearly. * 

Fig. 2. The original drawing in the foreground with 
negative being projected on to the copper laminate held in 
a masking frame. Note paint brush and dispenser type 
ink bottle 

I' I/ - 

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressorPDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

http://www.cvisiontech.com
http://www.cvisiontech.com


1Ç! 'TLITTERS 
s ,y 

.4 

I 

E. I 

ri 

% I- - 

By RJIH.WARRING 
173 

'.Ràdi'.1C i' 
\., ' odels 
'fr7 PART TWO 

mum signal (indicated by the meter) corresponds 
roughly with maximum anode current. Further fine 
tuning in one direction will result in loss of signal 
strength and a slight rise in anode current. Tuning 
in the other direction results in a sudden loss of signal 
and a sharp rise in anode current-e.g. typically 
jumping from about 15-20 milliamps to 40 milliamps 
or more. 

Field strength will also be dependent on the effi- 
ciency of the aerial and aerial coupling. Practical 
resonant aerial lengths are 8-9ft and 48-SOin, 
the former only being suitable for a ground-standing 
transmitter. Although this type has,certain advantages 

Fig. 2.!. Simple valve oscillator for c.w. transmission. 
Typical values of components could be as follows: VC!- 
3 to 30 pF; Coli L2 would have 12 turns of 16 s.w.g. 

- enamelled copper wire, in !ns&de diameter of coil; Cl- 
00liF; C2-lOOpF; RI-I0ld for 90 volts h.t. 

it is also particularly susceptible to detuning due to 
changes in position, or the dryness of the ground on 
which it is resting.. lt also limits movement of the 
operator to the distance which the keying lead will 
stretch (and the lead itself is a mechanical weakness, 
subject.to fraying or damage). 

Equally, the stability of such a circuit is often suspect, 
particularly if the air-core tuning coil is unsupported. 

The tuning "peak" is readily established for, if a 
milliammeter is inserted in the h.t. positive line to read 
the anode current, this current will rise rapidly immedi- 
ately the transmitter goes out of oscillation due to the 
loss of bias (generated by the oscillations). For "safe" 
operation it is necessary to back-off the tuning from this 
point, although this will result in some loss of signal 
strength. The latter can be checked with a field 
strength meter and it will usually be found that maxi- 

I 

i_1' I 

- TUNING 
CAPACITOR 16 

5 v1%OF 
3A5 OR 

C2 / 0cc90 
GRID" 4117 

CAPACITOR 

H.T 

- - -o 

ABASIC carrier wave (c.w.) transmitter need consist 
only of a simple valve oscillator, suitably coupled to AERIAL 

an aerial of definite length, a typical circuit being shown 
in Fig. 2. 1. The efficiency of such a circuit is generally 
fairly low and the tuning has to be carefully "peaked" U 
to obtain maximum output, although with too fine a 
tuning the circuit may be thrown out of oscillation. Li 

CI 

-H.T. BLOCKING 
CAPACITOR KEY 

LI 

R.F. CHOKE 
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more stable conditions, with the final output. boosted 
by the amplifier stage. In practice both the oscillator 
valve and amplifier valve can be contained within a 
single envelope (e.g. a 3A5 or DCC 90), offering a 
compact and simple form of assembly and operation 
from a single h.t. battery. 

174 

- 

..:. 

Ç. 

Consequent improvement in range. However, thi& 
will markedly reduce the life of the h.t. battery. The 
values recommended are, therefore, consistent with 
"optimum" battery performance from a battery of a 
size suitable for mounting in a hand-held transmitter. 
The Circuit in its recommended form employs a loading 
coil to improve aerial efficiency, the aerial used being 
a standard 42m telescopic type. For a ground- 
standing transmitter where larger batteries can be used 
and larger current drain tolerated, the grid resistors 
can be reduced to IO kilohms with an 8ft aerial;, the - 
aerial coupling coil would no longer be required: 

Component layout is non-critical and the whole can 
be accommodated on an s.r.b.p. panel approximately 
4m X 2m. 

A considerable improvement in performance is 
realised by employing a masterS oscillator, power 
amplifier circuit (MOPA). This relieves the oscillator 
valve of having to be driven hard, so the circuit can be 
made that much more stable. This is rather more 
wasteful of power input since the power absorbed by GUIDA 
the lìrst valve is not fed directly to the aerial, but the 
amplifier stage connected to the aerial is generally SYSTEM 
more efficient than direct coupling of the oscillator to 
the aerial. Also, of course, the circuit gains in enabling ' 
the osáillator to draw a lower current to operate under ' 

Typical single-channel. 
crystal controlled trans- 
mitter with aerial loading 
coil. The receiver is in the 
foreground 

,' 

1iJEI 

j 

A practical and well-proven circuit d.esign is shown 
in Figs.2.2a and2.2b, using standard and readily 
available components. This is also available in kit 
form'. 

The circuit is of cross-coupled type using a double 
triode valve (3A5) and can be operated on either 90V 
or 135V h.t. Filament current is controlled by the 
values of the grid resistors arid, with the recommended 
15 kilohm values, is of the order of I 2mA and 2OmA 
on 90V and 135V, respectively. Since the valve itself 
is designed for a filament current of 200mA it is possible 
to increase the actual filament current substantially 
(i.e. by reducing the value of the grid resistors) with 

16 s.w.g. enomelled copper wire close wound on 
dia, former 

t . 

L_ _ LU i I 

o LI 

o-I-I 5V 
SIB 

ON-OFF I 

(a) SWITCH (b) - 

- L 

Fig. 2.2 (above). A cross-coupled transmitting circuit is shown 
in (a). in (b) the winding details for the coils are: LI-20 

DOCC 'OU' E 
turns of 20 s.w.g. close wound enamelled copper wire. 
Adjust the number of turns by experiment. Li-12 turns of 

.fl eott'cs - 

'z, R.F. CHOKE -J--'-- 
L 

L4ImH 

ILl 

'p;OpF 

(DCC 90) 

1OOp 

10OlpF 

R2 
I 

OR + 135V 
L3 
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Fig. 2.3b. A somewhat 
more sophisticated version 
of the circuit shown in 
Fig. 2.3a R2 

CRYSTAL 

2 

OSCIATOR 
68kfl 

6 33V4 

I 7, 
xl 

RI 
270kfl 

C2 R3 

O.00I5F lSkfl 
C3 
OOOI5F 

LI 

KEY 

52 

48IN.' f 
L3 AERIAL - 
RE. CHOKE 
ImH 

Cb 27OpF 

C4 
56pF SF I 

I 

2 
V2 

AMPLIFIER 

:3 
6 3V4 C5 

1 7 OOtjF 

R4 
33kfl RS 

22ko. 

I -. 

A typical basic circuit2 is shown in Fig. 2.3a with 
crystal control added. Tuning is accomplished in 
two stages-first' the oscillator circuit and then a second 
trimmer in the amplifier circuit for maximum signal 
strength as indicated by the field strength meter. This 
latter adjustment can be peaked out exactly for this 
will not affect the stability of the oscillator circuit. 
There may, however, be some reaction between stages 
calling for a repeat of tuning adjustments. Some 
transmitter circuits, both single-valye and MOPA, 

coupling. A somewhat more sophisticate4 circuit 
is shown in Fig. 2. 3b. 

For tone operation the carrier is modulated by a 
low frequency a.f. signal generated by a separate 
oscillator. This may be applied to either type of 
basic circuit, although the MOPA circuit is generally 
much easier to modulate. Because of its other advan- 
tages as well, it is the preferred type for all modern 
transmitters. . 

Choice of audio frequency is largely arbitrary and 

OjF 
82kfl 

1 

+1.5V 

. 

CRYSTAL CONTROL may also have'a further trimmer to adjust the aerial 

U... --:' ) I! 1. 
AERIAL 3TO 5( 

VIA & VIR - 3A5 LONG 

VIA 

CRYSTAL . i 

]xI (Ç 4'N pF 

IOOkfl J 

OOpF OOOIjF 

-II II- 

I I 

I 
LVI 

- LI L2 I L3 -. 
13 TURNS, RE LL R.F. 

18 S.W.G. CHOKE CHOKE 

34DIA. 4OH 2OH 

4 1 

+135v 

Fig 2.3a. Two stage crys- 
tal controlled transmitter 

i 
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modulation figures differ appreciably. This can also 
happen where the tone frequency also differs appreci- 
ably between the two designs. 

Frequency drift can be virtually eliminated with 
crystal control applied to the oscillator circuit, possible 
arrangements being shown in Fig. 2.5. Ln addition to a 

Fig. 2.5. Application of a 
crystal to control fre- 
quency drift using a 27 
Mc/s carrier. The centre 
and right-hand diagrams 
use a ¡35 (27/2) Mc/i 
crystal and frequency 
doubler 

scratch both from the point of view of starting with an 
established circuit layout (as dictated by the printed 
circuit panel) and in having a complete set of ,com- 
ponents of the correct type and values. This is of 
considerable help in the case of knducto1. There is 
also the point that such circuits are generally thoroughly 

TO POWER 

.- 

TO POWER TO FREQUENCY 

rI 
AMPLIFIER DOUBLER POWER 
(OR OUTPUT) - AMPLIFIER 

EQUE NC 

U BL E R 

may range from as low as iOOc/s to 6,000c/s or more. 
The range normally favoured for single-channel trans- 
mitters is anything between about 500 and l,000c/s. 
The degree of modulation usually aimed at is 100 per 
cent, although some model transmitters produce less 
and some more than 100 per cent. A possible dis- 
advantage in the latter case is that this produces 
definite breaks in the carrier which could cause 
"spatter" (see Fig. 2.4). In practice, the chief effect 
is that mismatching may occur between different makes 
of tone transmitter and tone receiver where the design 

transmitter circuit1 is shown in Fig. 2.7. This employs 
a paralleled tone oscillator based on a 3A5 (DCC 90) 
valve; a second 3A5 valve is used for the master 
(carrier frequency) oscillator and power amplifier, 
with conventional crystal control of the master oscil- 
lator. Further stability is provided on the commercial 
production by incorporating the aerial coils on the 
printed circuit board. 

Whilst it is readily possible for such circuits to be 
duplicated from basic components they are normally 
purchased as ready-made transmitters or kits of corn- 
ponents including a pre-drilled printed circuit pançl. 
The latter method is certainly the best proposition for 
the home constructor rather than starting from 

i dl 

r 

Fig. 2.4. Comparisoi of modUlated signal waveforms 

a second valve (3D6) for the power amplifier. In 
modern commercial productions of this type, printed 
circuit assembly is invariably employed and the aerial 
coils are usually accommodated on the printed circuit. 
In this particular example a nominal 48m telescopic 
aerial is used with inductive coupling and the aerial 
efficiency improved by the inclusion of a loading coil. 
This may also be accommodated on the printed circuit 
panel, although in some cases a wound loading coil is 
preferred inserted in the centre of the aerial length. In. 
either case, exact matching of the Ioàding coil is 
essential for optimum results. 

A further thoroughly proven single-channel tone 

UNDER 100°!. MODULATION 
frequency is a sub-harmonic equal to one-half of the 
required output efficiency, then frequency doubling 
can be introduced either in the anode circuit of the 

fl fl - / fl ' oscillator stage, or in the power amplifier stage. 

WU'L. Á'1Uti\'\ IIU - 

J1 Jff7 
ff1fl 

- LOADING COIL 
V III t 11V! ' II UI A typicäl straightforward MOPA type single-channel 

\flJ' \JL tone transmitter circuit° is shown in Fig. 2.6. employing 
1000/o MODULATION one-half of a 3A5 (DCC 90) valve for the oscillator; 

the other half of the same valve for the modulator; and 

it___ 
TjTj 

11! _____ 

spot frequency the crystal employed may resonate at a 
sub-harmonic (one half or one third of the frequency 
required), or a third overtone. In the latter case, 
although the crystal has the geometry' for 9Mc/s 
resonance, it will also oscillate at 3 X 9 = 27Mc/s in 
the circuit, and can thus be used directly to control the 
frequency of the r.f. oscillator. When the crystal 
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 KODAK SOUND RECORDING TAPESthe best tapes in the world'. 
n 

177 .1. 

I 

battery portable will surprise even youi 

1 
I 

ToKodakLtd.,Dept.70,KOdakHouseKlflQsway.LOfldOflWC2 
I 

- 

I Please send me full details of all Kodak Tapes I 

You dont miss a 

mInute of pleasure NAME 
q with the tape 

that plays on I ADDRESS- 
and on.. . and on I I I 

I-. --I trL_ ---------------------- 

TOTAL UNIFORMITY 
Advanced techniques of emulsion coating, developed in 
Kodak's world-famous research laboratories, have been 
applied to Quadruplé Play Tape with the result that its oxide 
coating is uniform to within millionths of an inch. The 
combination of smoothness, sensitivity and signal-to-noise 
ratio that stems from this extreme coating precision cannot 
be equalled by any other tapes in the world. 

PLANNED FOR LOW SPEEDS 
Another unique extra I Kodak Quadruple Play Tape is 
actually planned for low-speed operation and has a boosted 
hIgh-frequency response at low tape speeds. This means 
that at the speeds you'll most likely be using with a portable 
you'll suffer far less of the usual drop in quality. Your 

standards In performance and quality-standards of which 
you can now take advantage. Fill in the coupon below forfull 
details-then see your Kodak dealer and give your recorder 
the tape it really deserves I 

e4track 1 i.p.s. 

Kodak Tapes - Standard. Long. 
Double, Triple and Quadruple 
Play-are available from Kodak 
Photo Dealers everywhere. 

c -S 

The secret of these phenomenally long playing times lies in 
the unique thinness of the tape base. The thinner the base 
the greater the length that can be wound on to a given 
reel-and the longer the playing time. 
Kodak Quadruple Play Tape, has a base so fantastically thin 
its even thinner than the oxide coating on Standard Play 
Tapet 

STRENGTH WITH LENGTH 
Microscopically thin asit is, Kodak Quadruple Play Tape is 
no weakling. The Polyester base has been specially 
pre-stretched and treated to overcome distortion during use. 
In fact, it will stand up to every stress likely to be met with 
under all normal conditions, no matter what the ma/ce of your 
battery tape recorder. And ¡f you exercise a little e)ctra care 
you can even use Kodak Quadruple Play Tape on mains 
recorders. too. 

MINIMUM PRINT-THROUGH 
Normally, thin tapes are highly susceptible to print-through. 
But Kodak Quadruple Play Tape has a remarkable 
resistance to this unwelcome echo' effect. 
In fact, print.through is up by only an inaudible 15dB on 
Standard Play Tape. This feature alone would be enough to 
set this tape apart I 

ACCLAIMED BY THE EXPERTS 
Britain's Sound Recording press and many independent - 

experts have been unanimous in praising this and other. 
Kodak Tapes. The BBC and ITV use millions of feet of Kodak 
tape-and so do professional recording studios the world 
over. Without a doubt Kodak Tapes have set totally new 

. « 

- battery portables! 

Tiny 3h" reel gives up to 5 houri playing time 

Now-revolutionize your battery tape recorder, add hours of 
extra playing time and enjoyment with Kodak Quadruple 
Play Tape, the modern miracle in sound recording, Just one 
tiny 3 reel holds 800ft. of tape-enough for up to 5- hours 
playing time. (That's over 100 pops' with time to spare!). 
And a 4 reel, holding 1,200 ft. can give you up to 7 hours 
playing time. There's a 3' reel, too. Sound recording 
pleasure has never been extended like this beforel 

THE SECRET ,. S 

What the magazini 'Tape.Recorder' sàid about 
Kodak Quadrùple Play Tape. August1965. 
"My tests show that the sensitivity at optimum bias is higher 
than normai, that the high.note.response ¡s much improved over 

normai tapes and that the drop-out count and amplitude fluctu- 
ation are the lowest of any tape yet tested". 

Test tones and sustained musica! notes showed a smoothness 
seldom heard at this tape speed (3 i.p.s.)". 

Review by Alec TutchinQ. 

r 

'I' 

Amazing Kodak Quadrüple 
Play Tape brings mains. 
recorder playing times to 
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- :< ir X ir, 2 bi-pin holders, starter and 
starter holder, 11/6. P. & P. 4/6. 
Similar to above: 80w. Fluorescent Light 
Kit incorporating GEC choke size i ir :. 

I e':.: Ir, 2 bi-pin holders, starter and starterhoider, 17/6. P.& P. 5'6. 

8-watt 5-valve PUSH-PULL 
AMPLIFIER & METAL RECTIFIER 
Sizc:9 x6x ir AC. Mains 200-250v. 5 valves. 
For use with Std. or LP. records, musical 
instruments, ail makes of pick-ups and mikes. 
Output 8 watts at 5 per cent total distortion. 
Separate bass and treble lilt controls. Two 
inputs, with controls, for gram. and mike. Output Transformer 
tapped for 3 and 15 ohms speech coils. Built and tested. £3.19.6. 

I 

RECORD 
I 

Turritables,tape recorders, Ioudspeakers.amplif iers,tuners, 
records and tapes.there is a Record Housing cabinet to 
suit your choice.Write for illustrated catalogueof comp- 
lete range, plus list of stockists Tel .Bowes Park 7487 
RecordHousing,Dept3PE,Brook Road,London,N22 

FIRST QUALITY PVC TAPE 
R & TV sr Std. 850 ft. 9/. 5 LP. 850 ft. 10/6 

'r Std. 1200 ft. 11/6 3" T.P. 600 ft. 10/6 

3" LP. 240 ft. 4/. 5"T.P. 1800 ft. 25/6 

Sr LP. 1200 ft. 11/6 5rT.P.2400ft. 32/6 

7' LP: 1800 ft. 18/6 7"T.P. 3600 ft. 42/6 

P. & P. on each 1/6, 4 or more post free. 

GEC FLAT HEATER 
ELEMENT 500 w. 

3 to 4 WATT 
1ER KIT 

comprising 
chassis 8*' 2' X I'. 
Double wound 

Can be used for wash boilers, 
washing machines, etc. Five or 

ro a i n s 

transformer. Output transformer, 
sis elements can be used in volume and tone, controls, re- 
parallel to give 2500/3000 watts. sistors. condensers. etc. 6V6, 
Sizes 5 } x l ,copper enclosed. 
2/6 each, p. & P. 1/-. 4 or more 

ECC 8 I and metal rectifier. 
Circuit 1/6 free with kit. 29/6 

Post Paid, plus 4/6 P. & P. 

40w. FLUORESCENT LIGHT 
incorporating GEC Choke size 81' 

Folded Horn 
enclosure £1O.19:O 

ielsen euiprnent 
cabinet l8gns 

I - 

* Fully tunable over medium and long waveband. * Car aerial lochst. * Full aller-sale, service. 
4 In. SPEAKER. Parts list and circuit diagram 2/6. FREE with parts. 

Shop Houri 9 a.m. -6 p.m. Early Cloaing Wednesday 
AI! enquiries stamped addressed enveke 

RADIO & T.V. COMPONENTS (ACTON) LTD. 
21D, HIGH STREET, ACTON, LONDON, W.3 

178 

IAddress ................ ....,_......,,...,.......................................... ................ 

I........_ 
........:...................P.E.3 - - _;, - - -, - - - - - - - - - j 

G000NANS INDUSTRIES LIMITED 
Aalom Work,. Wemblsy, MIddlesex 

G O O D A N S Telephone: WEMbley 1200 

A Member ot the Rentaset Group 

is- 

P. & P. 8/-. 

TRANSISTORISED SIGNAL GENERATOR 
Size 5 X 3 X 1. For IF and RF 

rJalignment 

and AF output, 700 C/s fre- 
- quency Coverage 460 Kc/s to 2 Mc/s in 
- - switched frequencies. Ideal for align- 

ment to our Elegant Seven and Musette. 
Built and tested. 39/6. P. & P. 3/6. 

ELEGANT SEVEN Mk. H 
Combined Portable and Car Radio Ç 

The Radio with the ' Star Feaiarec 

* 7-tnslstor superheL Output 1 

360 mW. * Wooden cabinet, fitted 
handle wIth silver-coloured 
fittings, aise 12+ in. >c 8 in. x 3 ¡n. * Horizontal tuning scalo, aIse 11 * In. 
X 2 in. in silver with black lettering. * All stations clearly marked. * Ferrite-rod internal aerial. * Operated from PP9 battery. * I.E. neutralisation on each stage 
460 ke/s. * D.C. coupled output stags with 
separate A.C. negative feed back. * Ali components,ferrite rod and tuning 
assembly mounted on printed board. * Fully comprehensive Instructions and 
point-to-point wirIng diagram. 

- * Printed circuit board, back-printed 
with ali componant values. 

£4.4.O 
Plus 6/6 Post & Packing 

POWER SUPPLY KIT 
to purchasers of Elegant 
Seven parts, incorporat- 
ing mains transformer, 
etc. A.C. mains 200- 
250v. Output 9v. SOmA; 

7/6cl. extra. 

th 

G000MANS 
HI 

/ FIDELITY 
CUUIftS HIGH ADEEJIT I4ìUGSPU*[H8 

IVIA1 hAL 
A new, larger and more colourful edition-revised and completely 
up-to-date. it contains articles of particular interest to the DIV. 
enthusiast-including special beginners page, advice Ofl Stereo, 
stage-built Systems and full cabinet drawings. Whether building or 
improving your own audio set-up or choosing a complete speaker 
system, you'll find it useful and interesting as well as informative. 
Ask your Goodmans dealer or send coupon for your FREE copy. 

r- - - - - - - - - - - - - - -, 
Please send me a free copy of the Goodman, High 
Fidelity Manual 

Name .. ............................................................ . ........ ---.------ ............ 
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R4 

- 33kfl 

TONE 

21 

22cfl 

R5 

33kfl 
C6 

O22aF 

V2B .C5 
)5 

T;0t 

R7 
' 22OkA 

O - 

r. 

developedsand proven. There is probably little further sizes of baiteries for reduction in weight, desirable with 
improvement and development that can be done with hand-held transmitters, makes for a relatively short 
simple single-channel transmitters of this type, and battery life, eyen though power input may be held to 
original circuits seeking "improvements" will almost the order of 1 5 to 2 watts, or well below the permitted 
certainly show inferior results. maximum In this respect, hand-held transmitters 

A high capacity h.t. battery is a characteristic of all are at a considerable disadvantage compared with 
such conventional designs of valve transmitters with a ground-standing transmitters, which are not so re- 
relatively high current drain. The smaller physical stricted as regards battery capacity and weight; an 

continued on page 198 
1 

- C3 33pF 
AERIAL 

:23AsE!__:iFI 1L_J I. 

I1TURNS 33OpF 
1.4 

DIA. ------ r 

L2R.F. 

34F 

64 Mfl 
L 

L2 C2 
00 F 

VIB I 

5 ½3A5 I z 

Li 
liii 

MODULATOR 

+ 
61V 

+ 
673'2V 

LI 

J 

FIg. 2.6. Typical MOPA 
single channel tone trans- 
mitter circuit 
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. i. e_ 

- 

C4 
POWER - 

ZADING r 
11!KE ys 

I L 
1.4 
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I 

+ 
s -o 

Fig. I. Basic circuit configuration 

BB1 Simple Pre-amplifier and Treble 
Booster, page 182 

BB2 Driver Amplifier, page 193 

BB3 A.M. Radio Tuner, page 205 

BB4 Guitar Practice Adaptor, page 217 
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form but the wiring between them is basically the same. 
The circuits to be described in this series are all based 

on this configuration, but in some cases certain minor 
deviations will become apparent when we describe 
individual units. 

EJ__ 

SOLDERING 
Soldering the components on the board is a simple 

operation if a hot iron is used and is only allowed to 
remain in contact with the copper and the component 
wires for long enough to make good electrical jbints. 

When soldering the wires of transistors, diodes, and 
small components, it is best to use a heat shunt, for 
example a pair of pliers or a copper faced "crocodile" 
clip. The heat shunt is attached to the wire between 
the soldering iron and the actual component. This will 
prevent excessive heat damaging the component. 

Look for these projects: 
THIS MONTÑ 

science duos. 
Each basic circuit is termed an "electronic building 

brick"; it is made up on a piece of printed circuit 
board two inches square. The basic pattern of the 
board in each case is similar and requires very little 
modification to enable the constructor to build the 
circuits of his choice. 

This month we show how to form the basic circuit, 
in the article "Printed Circuit Techniques", then go on 
to build a radio túner, a guitar practice adaptor, a 
simple pre-amplifier which can be adapted as a treble 
booster, and a class "A" driver amplifier. 

BASIC CONFIGURATION 
Many transistor circuits are based on a similar basic 

configuration; the components are actually selected to 
give the required function. Fig. i shows an example 
of this; the actual components are shown in block 

junior hacksaw. -Make sure that you do not let the 
copper lift or teár as you are cutting. 

'The pattern of the printed board shown can be 
transferred direct to the copper laminate by using 
carbon paper. 

After tracing the pattern on the board, paint the area 
shown in black on Fig. 2, then etch away the unwanted' 
portions with the chemical provided in the kit. The 
board should then be cleaned so that all the chemical 
fluid and paint are removed, leaving the required pattern 
of copper shown in Fig. 2. . - 

The holes to take the component wires should be 
drilled carefully with a no. 60 diameter drill. Some of 
.these holes are provided to link two or more strips of 
copper together on some of the units. 1f an identical 
board is made for each unit the component connections 
can be altered to build'a different circuit. 

by A.J. BASSETT 

THiS is the first of a series of articles which shows how a 
small simple printed circuit board can be used to 

build any one of a number of useful circUits. If 
required, several of the projects can be built and 
suitably combined to make up a more complex 
electronic system, as will be seen in subsequent articles. 

The projects described can form a foundation of 
exercises in building simple practical circuits and, as 
such, is ideal for the home constructor, schools and 

-LINK C 
. 

. 

s. . . . 

Fig. 2. Printed circuit pattern and link wire connections 

PRINTED CIRCUIT BOARD 
The basic units described in this series are built on 

printed circuit boards; a suitable design is shown in 
Fig. 2 which is the basis of the article showing how to 
make printed circuits. 

A printed circuit kit cati be obtaiñed from one of the 
many component stockists advertising in this journal; 
the board and chemicals are usually supplied in the kit. 

Cut a piece of the board 2m X 2m carefully, using a 

D 

D 

LINK A 

IF EJI . - 
s s 

s 

- 

Alr#iII 
...- LINK B 

LINK D 
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elsewhere in this issue) will be necessary. The amount of treble boost required is a matter 
The function of "Output 2" will be shown in a later of personal choice and can be reduced by inserting 

article next month; it provides a low impedance output. slightly larger values. 

182 

diode are connected the right way round. Observe the 
connections of the transistors; the collector is the wire 
nearest the spot on the side of the envelope. 

Links should be made by soldering short lengths of 
wire at positions B, C, and D (see Fig. 2). 

Output I of the pre-amplifier càn be connected to an 
electromagnetic earphone. Alternatively a driver 
transformer, whose primary impedance is between 
600 ohms and IO kilohms, can be connected between 
TR2 collector and the junction of Rl and RS; R3 and 
CS should be removed. 

1f the pre-amplifier is to be used to drive a low 
impedance load (less than 600 ohms), an additional 
amplifier, such as the "Driver Amplifier" (described 

J 

Fig. I. Circuit of the pre -amplifier. The circuitry enclosed 
by the dotted line is made up on the printed circuit board. 
Output 2 will be used in a later article next month 

TREBLE BOOSTER 
lt is a simple matter to convért the pre-amplifier into a 

treble booster. The value of C4 should be made 
considerably lower in order to reduce the level of the 
lower frequencies. A small electrolytic capacitor (8duF 
is quite suitable) should be connected between TR2 
emitter and the common positive strip, in place of the 
l00tF capacitor (C4) shown in Fig. I. 

THIS is one of the most simple circuits but is extremely 
versatile as will be seen later. All the components 

are mounted on the printed circuit board with the 
exception of the volume control. This control is 
optional and can be dispensed with if the input signal is 
fed direct into the positive terminal of Cl; the circuit 
is shown in Fig. 1.- 

The input to the pre-amplifier is medium impedance 
and could be fed with the signal from a low impedance 
pick-up. 1f a higher input impedance is required for 
connecting to a gramophone pick-up (such as a crystal or 
ceramic type) a resistor of about 100 kilçhms should be 
connected in series with the input. Cl should then be 
made as high as possible, 50 or lOQuF. 

Assemble all components on the board as shown in 
Fig. 2, making sure that the electrolytic capacitors and 

- 
CI 1 

DC7IOC 7$ lu 1 

R2 

4OpFjK3 + 

OO$F 

Out 

2T 
OAS J.4iJ 

F 

( ' 
: 

[i 

1 

-s o -- 

 .s. 
- 

. s Uhu. 

TREBLE 
T 

BOOSTER 

.SI. S'S 
S 

S ' 

: 

.4 SIMPLE. PRE-AM PullER 
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FIg. 3. For the treble boostér modification. C4 Is replaced 
by a switch SI (single-pole. 6-ways) and six alternative 
capacitance values. These would not be mounted on the 
printed circuit board 

Other uses for the pre-amplifier are too numerous to 
mention here, but there are some which would be very 
popular in the home: gramophone pick-up, radio tuner, 
or a microphone can alLbe used with this unit provided 
that the input impedance is not more than about 5,000 
ohms. 

: - . 
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and output connections and an on/off toggle switch in 
series with the battery negative lead. The "sound" lead 

-1.5V to 

I 

-9v 

C3 ----- _________ 

TR2 

')Outpet2 

BYI_ 

OC il 

92 

4O C d F I' 

PLI 'and SKI coaxial for the input 
PL2 and SK2 coaxial for output I 

PL3 and SK3 coaxial for output 2 

Miscellaneous 
Printed circuit board as described in text; 
Switch, single pole, on/off (optional) for battery; 
Battery connectors and p.v.c. covered wire. 

from the guitar is plugged into the input of the'pre- 
amplifier. Connect the output of the pre-amplifier into 
the input of the guitar amplifier or some other suitable 
power amplifier. 

Before switching everything on turn all volume 
controls down low, otherwise extra gain provided by the 
pre-amplifier wilt result in excessive output and may 
lead to damage of the loudspeaker cone. 

heard when changing positions. 
The pre-amplifier and treble booster can be used to 

amplify the sounds made by the "Electronic Didgeri 
doo" (described in the November 1964 issue) and the 
"Electronic Guitar" (described in the January 1965 
issue). 

USING THE PRE-AMPLIMER 
Being small and at the same time a good matching 

unit, this pre-amplifier could replace the matching 
transformer in the "Guitar". 

The unit can be mounted in a small box with the 
volume control and a leakproof battery giving between 
3 and 9 volts. Coaxial sockets can be fitted for ini,ut 

Transistors 
TRI, TR2 0071 (2 off) (Mullard) 

Diode 
DI 0A5 

Battery 
BYI 9 voIt light duty or leakproo( 

Plugs and Sockets 

Fig. 2. Layout of components on the board. Note the link 
wIres at B, C, andO 

Some readers may prefer to incorporate a stepped 
- variable control by using a switch. The wiper of the 

switch is connected to TR2 emitter and the "position". 
tags on the switch to the different value capacitors as 
shown in Fig. 3. The switch should be a "make-before- 
break" type otherwise some disturbing noises will le 

Capacitors 
Cl 8iF elect. ISV 
C2 000 11.F polyester 
C3 l0OF elect. ISV 
C4 lOOF elect. ISV 
CS 4OpF elect. I 2V 
In the "treble booster" circuit, C4 is replaced by 
C4a lOOpf elect. ISV 
C4b 40F elect. 12V 
C4c 20F elect. 12V 
C4d lS.F etect. 12V 
C4e l0F elect. 12V 
C41 8F elect. ISV 

(see text) 
SI single-pote, 6-way rotary switch 

(make.before-break 

TO BYI-v 

,I : OUTPUTI 
,ii .1 f T0SK2 - 

f. CT:Dc o fl 
- C4 OUTPUT 2 

1 

COMPONENTS . . 

Resistors 
RI 22kc 
R2 IOkì 
R3 33kc 
R4 1k11 
R5 Ikì 
All 10%, j- watt carbon 

Potentiometer 
VRI 5kQ log, carbon 
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of sound through the teeth is masked by receptioh 
sound through the ears, at lower levels of intensity. 

(f) There was a level or threshold of intensity 
sound below which a subject cannot hear through 
teeth. 
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of teeth via the stem. 
Such instruments may well prove of great value to 

of many deaf people (e.u. people suffering from primary 
his transductive deafness), as well as providing a "pure" 

source of sound to those of normal hearing. * 

(a) AD tests gave similar results to air conduction 
tests (AC). The frequency range was found to be 
Ic/s to l5,200c/s. In only a few cases the range 
exceeded I 5,200c/s and none exceeded 20,000c/s. 

(b) Different teeth gave different results, but the 
overall difference was small. Artificial teeth, gave 
different results from natural teeth, but again the 
overall difference was small. 

(c) The upper frequency limit was difficult to assess 
due to individual concentration limits. 

(d) The sound in all cases was located in the mouth, 
and in fact to a tooth, by the subjects tested. 

(e) Hearing was easier to obtain through the teeth 
when the ears were occluded. This is because receotion 

Holding the transducer between the anterior teeth, 
the quality of the sound will change, as may the 
loudness. 

The transducers used in these tests were not designed 
specifically for AD, but were adapted; they were of 
the electro-magnetic type. 

Many subjects who have been tested for AD have 
remarked on the quality of the sound reception, and 
several have referred to it as "pure" sound. 

There would appear to be no reason why an AD 
transducer could not be plugged into a transistor radio 
in the same way that an earpiece is now used. One 
could even house a tiny radio in the bowl of a "pipe" 
so that mechanical sound could be transmitted to the 

secondary transductive deafness. 
A series of tests have been carried out on AD uing 

mastoid aids, ear pieces from hearing aids and tran- 
sistor radio sets. For some of these tests a mastoid 
aid was firmly attached or pressed against a rod, such as 
a dental bur. The rod transmitted sound waves o the 
teeth from a signal source. Such a device is referred 
to as a sonic probe. 

FREQUENCY TESTS 
Over 30 volunteers (all male) whose ages ranged 

from 17 to 50 years, were tested. At least ten volun- 
teers had every single tooth tested. 

The results were as follows: 

Sound received by AD has the advantage of having 
no interference from background noise as occurs when 
sound is received by the ears. The sound received 
from AD is located to the mouth and, with a good 
transducer, sound can be heard and, located to the 
mouth at the same time as it is received by the ears. 

Several subjects noticed a difference in the reception 
of a given frequency by the anterior and the posterior 
teeth. For example, by placing the earpiece of a trans- 
istor radio set (connected to the radio and switched on) 
in the mouth on the tongue, with the lips closed and 
the ears occluded, sound will be heard. Now lightly 
holding the earpiece between the posterior teeth, 
the loudness of the sound will markedly increase. 

¡rom me AL point ol view. 
Probably the most famous application of AD con- 

cerned Ludwig von Beethoven who, when stone deaf, 
was able to compose music by biting on a piece of 
wood fixed to his piano. 

TRANSDUCERS 
The middle ear is a natural transducer in that it 

changes airborne sound signals into waterborne sound 
signals; and deafness due to defects of the middle ear 
could be referred to as primary transductive deafness. 
The inner car is also a natural transducer, as it changes 
waterborne sound signals into nerve impulses, and 
deafness due to defects here could be referred to as 

and AC. 

Air Conduction 
Clicks to buzz-90 to 140c/s; average 109c/s. 
Buzz to continuous tone-170 to 400c/s; average 

268c/s. 

A udiodental Phenomenon 
Clicks to buzz-50 to 80c/s; average 68c/s. 
Buzz to continuous tone-80 to 2lOc/s; average 

136c/s. 
Discrimination with AD was higher than with AC. 

OBSERVATIONS 

-. ; 3 w, 4 ri 
PHENOMENON 

by .F.R.Bertrand,B.D.S. 

fT HAS been known for centuries that man can hear 
'through his teeth, but this has not been thoroughly 
investigated until comparatively recent times. 

The phenomenon of hearing through the teeth, 
or more accurately hearing through the mouth, i 

referred to as the "audiodental phenomenon" or AD. 
Through AD, man can hear speech, music etc., with. 
clarity and discrimination that exceeds that of the 
ears. Artificial teeth are as good as natural teeth 

(g) Pin point contact of the transducer with the 
tooth, if it is firm, is quite sufficient. 

A further series of tests were carried out to compare 
the sensitivity of hearing through the ears and mouth. 
Ten volunteers (all male) whose ages ranged from 
17 to 42 years were tested. Subjects were asked to 
determine at what frequencies the sound seemed to 
change from clicks to a buzz then a continuous tone. 
This tested the low frequency sensitivity through AD 

..The AUDIODENTAL 
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UA1 5 Ss 3B fitted with Cl 5T4 £11 13 5 mcl. tax, and dependability. 

Send for details of the complete range of BSR equipment and address of your nearest BSR stockist. 

BSR LIMITED/MONARCH WORKS/OLD HILL/STAFFS 
The worlds largest manufacturers of Record Changers 8 Tape Decks. 
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- i__t 
UA15 SS 3B 4 speed 
Automatic Record Changer 

.L. 
- 

UA1 5 Ss 3B fitted with C1ST3 £10.18.11 mcl. tax. 

Tubular, low mass pick-up arm for 
featherweight pressure. Large 

turntäble for stability. Manual play 
facilities. Wow and flutter lowest ever. 

The ultimate in quality perormance 

Equivalent capacity 600 pF 

Loading ...... 2MQ100pF \.....- 

Channel difference . . , less than 3 db j . 

Channel separation at i Kc/s . 20 db 

Cl ST3 £2 6 5 mcl. tax. Stereo cartridge with double tipped sapphire stylus. 
Cl ST4 £3 O 11 md. tax. With diamond LP/S tip. 

has a performance comparable with . . - - 
designs costing twice as much. 

Technical Data / 
Compliance ..... 5.2 x 1 06 cm/dyne , - 
Sensitivity at 1 Kc/s using 

Decca SXL 2057 record - 
i cm/sec ...... 0.110 volts ± 2db r 

Stylus pressure . ..... . 2-3 grammes N L 

f 

FOR PROFESSIONAL QUALITY 

Outstanding performance and dependability 
make the Cl Ceramic Cartridge the natural 
choice of the professional because, to him, 
quality is absolutely essential. You, too, 
can buy this remarkable cartridge which 

i \tc: 
¡ 

I 

F 

I cartrie 
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Send your cheque or P.O. today for £5. 5.0 while stocks last to Dept. PE3& 

LEWIS RADIO, 100,CHASE SIDE, SOUTHGATE 
LONDON, N.14. Telephone: PAL 3733/9666 
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UNIVERSAL BOOK CO. 
12 LITTLE NEWPORT ST., LONDON, W.C.2 

(Leicester Square Tube Station) 

elliptical loudspeakers, plus a Monolsteree 4-speed 
automatic record changer. 

Only £29-19-6 
Easily fitted , Luxembourg and Caroline 
No soldering or Technical . received at full strength 
knowledge necessary 

Listen to U.S.A., Russia, Africa. 
Fits almost any cabinet with. Canada and even Australia minimum trouble 
Modernise. your oid radiogram Unique Lewis Radie 365 dai 
Built-in ferrite rod aerial guarantee, even on all the valves 

Piano key switching All British make 
SPECIAL terms available of £4.IO.O deposit followed by 18 monthly 
payments of I.I3.O (total H.P. £34.4.0) + postage & pac1ing 15/- extra. 

INDIVIDUAL CABINETS SUPPLIED ON REQUEST 

CAN BUILD, by Boschen. 22/- 
SOLAR CELL AND PHOTOCELL EXPERI- 
MENTER'S GUIDE, by Hoberman. 25/. 
TRANSISTOR POCKET BOOK, by Hib- 
bercI. 26/- 
HI-FI YEAR BOOK 1966: 13/6 
TRANSISTOR SPECIFICATION AND 
SUBSTITUTION HANDBOOK, by Tech- 
Press. 16/- 
BUILDING AND USING SOUND MIXERS, 
by Steele. 31/3 
TROUBLESHOOTING WITH THE 
OSCILLOSCOPE, by Mlddleton. 21/. 

All prices Include U.K. postage 

Where possible 24-hour service guaranteed 

NAME. 
RANK WHARFEDALE LIMITED ADDRESS ...................................................... 

IDLE, BRADFORD, YORKSHIRE ........................... 

Telephone Bradford 612552/3. Telegrams 'Wharfdel' Bradford 

SENSATIONAL HALF PRICE OFFER! 
- - THE FAMOUS 

Tip 
e 'Continental' 

_ iRADIOGRAM 
- ' 

-: 
I 

I 
Magnificent Stereophonie Radio- 

- - r - gram Chassis complete with two 10" 

WORLD RADIO 
AND 

T.V. HANDBOOK 1966 
Lists every B/C Station in the world, 
frequencies, times of operation, call 
signs, etc. by Johansen. 29/3 
PRACTICAL TRANSISTOR SERVICING. 
New Revised Edition, by Caldwell.25/- 
ABC'S OF ELECTRONIC ORGANS, by 
Crowhurst. 17/- 
ELECTRIC GUITAR AMPLIFIER HAND- 
BOOK, by Darr. 25/- 
COMPUTER CIRCUIT PROIECTS YOU 

\ 

Power 

handling capacity IO watts (20 watts peak) £1113.4. (tax paid) 
SUPER 12/RS/DD 
Frequency range 25 c/s - 20,000 c/s. Impedance 12/15 ohms. 
Power handling capacity 20 watts (40 watts peak) £17.1O.O. (no tax) 

CONSTRUCTION SHEETS 

Complete this coupon for 8 page booklet on Wharfedale 
, Speaker Units plus FREE CABINET CONSTRUCIION 

SHEETS for your own Hi-Fi system. (Dept. PE3) 

tFEOALE 

DUILO A HI-FI SYSTE 
wrfliHARFEDALE 

LOUDSPEAKERS' 
These Loudspeakers are the actual speakers that Wharfedale use in 
their world famous cabinet modeTs. Each is fittted with roll surround 
for low resonance and double diaphragm assembly for extended 
HF. response. 
Send today for further details of thise units plus free. cabinet con- 

sheets to enable to build top Hi-Fi loudspeaker struction you a quality 
system. 
SUPER 8/RS/DD 
Frequency range 40 c/s - 20,000 C/s. Impedance 10/15 ohms. 
Power handling capactty 6 watts (12 watts peak) .7.O.O. (tax paid) 
SUPER 1O/RS/DD 
Frequency range 30 c/s - 20,000 c/s. Impedance 10/13 ohms. 
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digital counter and three heads. There re separate 
recording and playback amplifiers, and it is possible to Thorens TD124 Series 2 turntable Unit 
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and functions, with a high standard of versatility. 
A new electronic unit of this kind is the Brenell Hi-fi 

Tape Link, introduced at £46. lt is intended for, use 
with a stereo deck and meets the basic requirements for 
recording and playback: that is, the circuits include 
separate record and playback amplifiers plus the bias 
and erase oscillator. There is response correction för 
four speeds, and the user can monitor while he is 
recording. 

PORTABLE RECORDERS 
Returning to portable recorders, Wyndsor's latest 

model, the Vanguard (59 guineas) is a four-track mono 
machine featuring an 8m Axiette speaker in the 
detachable lid. With 7in/sec as the highest of three 
speeds, the push-button deck has a pause control; a 

to tape alignment, ¡s provided. 

U- 4 

recording. Stereo playback is possible, however, and 
there is the multiplay facility and other features 
demanded by enthusiasts. Output is 4 watts. A 
smaller model, the EL3558 (42 guineas) is superficially 
similar but has one speed and different facilities. 

SPECIALISED APPROACH 
The third approach to tape recording in the home is a 

more specialised one, though fairly well known to 
enthusiasts and all who are interèsted in semi-pro- 
fessional equipment. A tape deck-the mechanical 
assembly only-is the first requirement, and a separate 
electronic unit links the deck to the audio installation. 
The aim is to provide virtually tailor-made characteristics 

the M30l is a four-track version (at 54 guineas) of the 
M300 twin-track machine, which was made available 
in the U.K. some time ago. - 

1f the enthusiast intends to make the most of tape 
recording he must acquire some skill in editing his 
tapes. Cutting and joining are routine matters; they 
are not difficult but accuracy is important if strong, 
noise-free splices are to result. 

Perhaps editing will never become a lazy man's 
speciality, but a new accessory known as Dry-Splice 
'should help towards convenience and speed. lt is a 
prepared length of splicing tape, ready for use and made 
up in packets of 24 pieces. The unusual feature is a 
peel-off backing. A card applicator, acting as a guide 

This approath is perfectly satisfactory (though some 
times untidy) provided the machine is of adequate 
quality. But the non-portable recorder, designed to 
stand on a shelf and be permanently linked to an 
amplifier, is also very popular nowadays. In some 
cases the circuits are minus an output stage, so that 
playback depends on the hi-fi installation. On the 
other hand,. a few manufacturers give the "furniture 
look" to complete recorders by fitting them in cabinets 
with hañdsome wood finishes. 

For example, Philips have introduced the EL3556 
which, in its teak cabinet, will look well in its per- 
manent living-room niche. Priced at 62 guineas, this 
machine has foûr speed's and is designed for mono 

The output is 5 watts and there are controls for mixing 
bass, treble and track selection. A useful feature is a 
direct output from the head at an average level of 2mV. 
The machine is transistorised. As it happens, both the 
Wyndsor and Van der Molen recorders offer an 
unusual advantage-suitability for operation in a 
vertical position. 

Price reductions are not exactly an "audio trend": at 
least, they are not very common. However, the Tele- 
funken Magnetophon 203 stereo recorder climbs down 
from 79 guineas to 69 guineas; and a new mains and 
recharging unit for this firm's M300 and M301 portable 
recorders, though better than its predecessor, is 
introduced at the lower price of £9 l9s 6d. By the way, 

A Commentary on Sound Reproducing Equipment by Clement Brown 
THERE are three main ways of adding tape to a domestic 

audio installation. Perhaps the most obvious is 
use a portable recorder and make arrangements for a 
rapid and convenient hook-up to the hi-fi amplifier. 
The latter's facilities and controls can be employed for 
recording and playback. Then there is the advantage 
that the recorder can be disconnected and carried off 
for service elsewhere when required. 

monitor from either the tape or the input signal. 
Track to track recording is catered for and the output is 
4 watts. 

Another four-track portable, again priced at 59 
guineas, is the Van der Molen model VR4, introduced 
by H. O. Thomas Electronics. A frequency response 
of 40-15,000c/s ± 3dB and a wow and flutter figure of 
015 per cent are quoted for the top speed of 74in/sec. 

.n@. 
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'188 1 Howland-West Karelia Cabinet R & A 780 Mark V Iouspeaker 

West range. Length is 5ft and the motor-board depth 
is 20m. The fittings are of anodised aluminium and the 
standard wood finishes are rosewood and teak. 

- -- I 

amplifier is a 12-watt mono unit. The mains powered 
tuner, at £17 I5s bd, covers the range 86-lO4Mc/s 
and has a sensitivity of IO microvolts for 500mV output. 

---V 

VV. 

made as a universal model which accepts most 
cartridges, though the maximum cartridge weight is 
stipulated as 16gm. There are also special versions 
intended for Decca and E.M.l. heads. All these are 
nominally 9m arms but a 12m model is available to 
order and at an extra charge of 2 guineas. 

EQUIPMENT CABINET 
lt was remarked on an earlier occasion that would-be 

cabinet constructors can learn from the experts' 
methods. A splendid example of a large equipment 
cabinet, intended to house any combination of high 
fidelity units, is illustrated this month. lt ¡s the Karelia 
De Luxe (49 guineas), the most recent in the Howland- 

SPEAKER UNITS 
Inexpensive speaker drive units are always of interest 

to audio enthUsiasts. Several twin-cone models, 
intended for use in simple reflex (vented) enclosures, 
have been made available byReproducersand Amplifiers 
Ltd. The smallest is the 780 Mk V, an 8m unit priced 
at £3 l8s 6d. There are also lOin and 12m models 
which sell at £4 I3sand £4 l8s 6d. A useful leaflet, 
incorporating guidance on the calculation of enclosure 
volumes, can be obtained from the firm at Frederick 
Street, Wolverhampton. 

Tripletone's new Series 3 electronic units, offering 
high quality specifications at very moderate cost, so far 
include the Hi-fi Major amplifier and a f.m. tuner. The 

cartridges can be used at low pressures. When supplied 
for building into a cabinet the Thoreris turntable and 
arm have the model number TDI5OA and the price is 
£82 Os 9d. 

Similarly the new Transcriptor Fluid Arm is for use 
with modern high-compliance cartridges. This is an 
extra product in the firm's range, and the original 
Transcriptor arm continues unchanged in price and 
specification. Priced at £14 12s 3d, the new arm has a 
fluid damping arrangement in the unipivot, designed to 
improve stability and performance generally. Other 
features are a lowering and positioning device and a bias 
compensator to cancel side-thrust. 

This arm is for playing weights up to 3gm. it is 

TURNTABLE MAT 
Next an accessory for the record user. This is the 

CoRon Antistatimat which, as the name implies, is a 
turntable mat designed to disperse the static charges 
which attract dust. The manufacturer states that the 
introduction of suitable materials into the rubber used 
for the mat has the effect of conducting away the static 
built up on microgroove discs. The mat, which retails 
at I 5s 8d, is 12-in diameter and will fit most turntables. 
ft can, however, be cut if necessary. 

several points of detail-the controls and finish, for 
instance-have received fresh attention. 

The Thorens TDI5O turntable, mentioned in an 
earlier article (page 955, Nov. 1965), now has a 
partner-the TPI3 arm. This new component, avail- 
able only as part of the complete turntable unit, has an 
in-built raising and lowering device, a plug-in head shell 
and a counterbalance weight arrangement 'which 
adjusts for playing weights down to ¡ gm. 

This arm is very much in line with modern develop- 
nients in which the aim is to reduce the mass of the arm 
and head shell so that the lightest and most modern 

from Saba. 
This ambitious unit, priced at lIS guineas, includes a 

stereo decoder. Other special features include switch- 
able automatic frequency control on f.m. and adjustable 
bandwidth on a.m. On the audio side there are 
transformerless output stages rated at 8 watts sine wave 
power per channel. Special speaker systems for this 
unit sell at 58 guineas a pair. Each comprises two 
drive units and a crossover filter in a 09 cu ft enclosure 
of The infinite baffle type. More complete details are 
available fröm Sìba Electronics, Eden Grove, London, 
N.7. 

DISC EQUIPMENT TUNER-AMPLIFIER - 

A modified and improved version of the celebrated De-luxe tuner-amplifiers, in wood cabinets and 
Thorens TDl24 turntable, a Metrosound speciality, has intended fof shelf mounting, continue to arrive-mostly 
been introduced at the same price as the original model. from Continental sources. One of the most recent is 
This Series 2unit has an improved motorsuspension, and the Hi-fi Studio Il, a transistorised stereo tuner-amplifier 
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shaper, which converts the input signal to a form that Two transistors are employed, with a common emitter 
is suitable for the counting process, i.e. a rectangular load R4. TRi uses base-bias network Rl and R2, 
waveform with a short rise time. This waveform is which have their values selected to ensure that TRi is 

Ri 

_____________ GATE 
Input 

I 

AMPLIFIER/WAVE 
I 

SHAPER 

I F-'-I 

COUNTER/ 
READOUT 

UNIT 

__ __ __ :. 
H 

TIMING CRYSTAL 

OSCILLATOR GENERATOR 

START/STOP I 

__H__ CIRCUIT 

R2 

Fig. ¡2.1. Block diagram of equipment for frequency measurement Fig. ¡2.2. Schmitt trigger 

In principle, the timer/counter is a simple device, 
but in practice it can be quite complex. To understand 
the principles, it is best to consider the device .in each 
of its individual alternative modes of operation. Fig. 
12.1 shows the block diagram of a simple timer! 
counter set-up for frequency measurement. 

Frequency is, of course, referred to in terms of a 
number of cycles or pulses per second. A frequency. 
measuring instrument can be based on two basic 
operations: a system that will "count" the pulses, and 
a "gate" that will pass the input signal that is to be 
measuredinto the counter for a pre-determined time 
only. 

The input signal is fed to the amplifier and wave 

INPUT AMPLIFIER WAVE SHAPER 
This "block" usually uses a self-limiting circuit, 

employing two diodes as a non-linear potential divider 
network. The signal fed to the first transistor stage 
of the amplifier is virtually constañt in peak value, 
irrespective of the magnitude of the input signal. The 
limiter is followed by a wide-band amplifier, the out- 
put of which is fed to a "squaring" circuit, usually a 
Schmitt trigger. / . 

SCHMITT TRIGGER 
An example of this circuit is shown in Fig. 12.2 

FOLLOWING last month's introduction to the binary 
code and its application in electronics, we contiñue 

the discussion with particular reference to its applica- 
tion in timer/counter units. 

TIMER/CO UNTERS 
These dual purpose instruments, which can be used 
for measuring frequency, counting, or measuring time 
periods to a high order of accuracy, are widely used in 
many modern laboratories. The instruments are 
very simple to. use and give a clear direct rçadout of 
the measured quantities. 

then passed on to the "gate" circuit. The gate is 
normally closed, but can be opened for a pre-deter- 
mined period by the "start/stop" circuit which, in 
turn, is driven from the timing generator. The timing 
generator is driven by the crystal oscillator, so the 
timing periods for which the gate is opened are very 
closely controlled and highly accurate. Thus, the 
input frequency can be measured to a high degree of 
accuracy. 

Before dealing with the alternative modes of the 
timer/counter operation, it is necessary to explain the 
details of some of the "blocks" shown in Fig. 12.1. 

J 7 fi" 

PART TWELVE by R. A. DARLEY 
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Fig. 12.3 shows how the unit is arranged for the 
measurement of time. In effect, the instrument is used 
as a precision electronic stop-watch. The timing 
period is started and stopped and the gate opened 
and closed manually via the external "start" and 
"stop" terminals. In this mode of operation the 

190 

Two outputs are made available from the timing 
generator, one at, say, lOkc/s, which is fed to the input 
of the gate, and the other at 10 seconds between pulses, 
which opens and closes the gate via the start/stop cir- 
cuit. Thus, if the unit is operating correctly, the 
counter/readout unit will registera count of 100,000. 

COUNTER/READOUT 
The counter/readout unit consists of a series of 

divider units complete with decoding networks and 
readout facilities, similar to those shown in Figs. Il .3b 
or 11 .4b last month. Usually, there are as many 
counter stages as there are sets of readout displays 
(between four and eight), and the complete "block" 
may contain several hundred semiconductors. 

Let us now consider the alternative modes of opera- 
tion of the complete instrument. 

TIME MEASUREMENT 

are to be counted in a number of ways: the objects 
may be made to make or break a light beam that is 
directed to shine on a photo-cell; a metal object may 
be made to pass through a magnetic field and cause an 
electric current to be generated. 

SELF-CHECK FACILITY 
An outstanding attraction of timer/counter units 

is that a self-checking facility is generally incorporated 
in the design. This facility enables the functioning of 
the complete instrument to be checked at the turn of a 
switch. Fig. 12.7 shows the block diagram of the 
Unit for this particular function. 

TIMING GENERATOR 
The timing generator consists of a series of binary 

"decimal" divider units of the type shown in Fig. 11.2 
last month. The units are wired in cascade, the Input 
to the generator being takèn from the crystal oscillator. 
Thus if the crystal oscillator. is working at lOOkc/s, a 
timing cycle of 10 microseconds is available directly 
between pulses. 

If the output is taken from the first divider stage, the 
timing cycle will be 100 microseconds, or if the output 
is taken from the fifth divider the timing cycle will be 
i second, and so on. The required timing cycle can 
be selected by suitable switching; typically, the follow- 
ing range of timing periods will be available: 10 
seconds, 1 second, lOOms, lOms, lms, 100s, l0is, and 
lys. A cómplete timing generator of this kind may use 
up to 80 transistors. 

which is in effect a decade divider unit. The output 
of the timing generator is then fed on to the start/stop 
unit, which thus opens and closes the gate for a number 
of input cycles, depending on the setting of the timing 
generator. The crystal oscillator is fed directly to the 
input of the gate circuit, and the counter/readout unit 
will give a display in terms of microsèconds, if a 1 Mc/s 
crystal oscillator is used. 

COUNTING 
The instrument can be used for straightforward 

batch counting by arranging the circuitry as shown in 
Fig. 12.6. The gate is opened and closed, via the 
start/stop circuit, by operating the external "start" 
and "stop" terminals manually. The input signal 
is fed to the amplifier/wave shaper and thence on to the 
counter/readout unit via the gate. 

The input signal can be derived from the objects that 

GATE AND START/STOP CIRCUITS 
The gate and stop/start circuits take the same form 

as was shown in Fig. 10.3b in Part 10 of this series. 

CRYSTAL OSCILLATOR 
This block usually uses a conventional transistorised 

crystal oscillator, temperature controlledusing an oven 
for the crystal to give high stability. This is followed 
by a wave shaping circuit, such as a Schmitt trigger, 
that gives an output suitable for feeding a counter stage. 

shaper and then on to the start/stop circuit, which 
controls the gate. The input of the gate is connected 
to the output of the timing generator. Thus, the 
counter/readout displays the period between the two 
input pulses. . 

MULTIPLE PERIOD MEASUREMENT 
For some purposes it is advantageous to méasure 

the 'period of, say, every one hundred input pulses, 
rather than between each individual pulse. In this 
case the circuit may be arranged as shown in Fig. 12.5. 
in this case, the input is fed to the amplifier/wave shaper, 
but is then fed to the input of the timing generator, 

bias network. 1f a negative-going input signal is fed 
to TRI base of sufficient magnitude to cause that 
transistor to begin to conduct, its collector will become 
less negative and so reduce the bias of TR2, thus 
reducing its emitter current. This results in positive 
feedback via the common emitter resistor R4, which 
further increases the emitter current of TR 1; cumula- 
tive action takes place and TRi switches hard on and 
TR2 switches off. When the input signal is removed 
the circuit reverts to its original condition. The out- 
put waveform, which can be taken from either collector, 
will be rectangular irrespective of the waveform of a.c. 
signal that is fed to the input of the circuit. 

periods of time in the range of I microsecond to several 
days, to an accuracy of 00001 percent. 

SINGLE PERIOD MEASUREMENT 
The repetition frequency of a signal, as well as being 

expressed in terms of cycles per second, can be ex- 
pressed in terms of the period between individual 
cycles. Quite frequently, it is necessary to know the 
period between two individual cycles or pulses that are 
not repetitive; for example, when testing a delay circuit. 
In this case the timer/counter is set up for single period 
measurement, as shown in Fig. 12.4. 

In this case, the input is fed to the amplifier/wave 

normally biased off. TR2 uses R5 and R6 as its input to the gate is fed from the output of the timing 
base-bias network, but the top end of R5 is fed from generator. Thus, if the timing generator is set to give 
TR! collector; since TR! is normally off, its collector pulses at I second intervals, and the gate is opened 
is normally at near the full negative rail ,otentiaI, and for 47 seconds, the counter/readout unit will register 
TR2 is biased hard on by suitable choice of its base- 47 seconds. Typically, the instrument can measure 
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Fig. I2.4. Block diagram of single period measurement using 
an amplifier!wave shaper circuit 

TIMING 
AMPUFIER/WAVE GENERATOR START/STOP 

SHAPER ¡DAD CIRCUIT 
DIVIDER 

t 

. CRYSTAL 
OSCILLATOR 

GATE 

Fig. ¡2.5. Block diagram of multiple period measurement 
using a decade dividing circuit 

COIJNTER/ 
READOUT 

UNIT 

CRYSTAL 

OSCILLATOR 

TIMING 

GENERATOR 
GATE 

Fig. ¡2.3. Block diagram of equipment set up for time 
measurement using a counter/readout unit. Triggering is 
done manually through the start/stop circuit. 
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"block" with a system of lenses and numerals cut into 
a series of screens. Each lighted bulb projects a 
particular numeral onto a translucent screen on the 
front of the instrument. 

Some instruments use a system of moving coil 
meters to give the readout. Each meter represents 
one decade and ha ten calibration points, marked 
O to 9. This system is quite expensive but has the 
advantage that the total power consumption is con- 
siderably less than in other readout systems. 
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decade divider units placed between the input signal 
and the timer-counter. 

1f frequencies greater than about lOOMc/s are to 
be measured, mixer type add-on units can be used, 
working on the beat frequency oscillator" principle, 
and extending the operating frequencies up to a few 
thousand megacycles per second. 

Next month: Mathematical circuits, both 
passive and active 

- - L _. - J..- - 

can be selected at the turn of a switch. 
The instrument cari be used for many applications 

additional to those already mentioned. lt can be used 
to measure phase shift, speed, acceleration, distance, 
torque, viscosity of fluids, wind resistance, or any 
other properties that can be represented by an elec- 
trical signal. 

READOUT METHOD'S 
The method of readout is of considerable practical 

importance. One widely used system, and probably - 
one of the easiest to read, has IO small bulbs per 
readout limit, the bulbs being incorporated in a 

necessary operating voltages, and the system has the 
great advartage that negligible power is needed to 
operate the tubes 

INCREASING THE FREQUENCY RANGE 
Timer/counter units vary considerably in price and 

performance; the lower cost instruments will measure 
frequencies of up to 300kcfs and have only four readout 
units. The more expensive Units may have as many as 
seven readout units and measure frequencies up to as 
high as 3OMc/s directly. 

The frequency ranges of most instruments can be 
increased up to about lOOMc/s by the Use of add-on 

Note that this count should be registered irrespective 
of the accuracy of the crystal oscillator, and that the 
crystal accuracy is the only detail of the instrument that 
is not checked automatically. 

AlthoUgh the impression may have been given in this 
article that the timer/counter requires some degree of 
skill to operate, needing to have its circuitry re-arranged 
for making different types of measurement, virtually 
no skill is necessary; the required mode of operation 

Almost all modern timer/counters have provision 
for feeding an output to a pen recorder, which is about 
the most practical system that there is for checking long 
term frequency drift. 

Many of the old valve powered timer/counters used 
cold cathode tubes to give their readout displays; 
this system is rapidly being incorporated in tran- 
sistorised equipment. Transistor inverters can be 
used in battery powered instruments to provide the 

AJIPLIFIER/WAVE 
SHAPER CATE 

- 

tOKc/ 

COUNTER! 
READOUT 

UNIT 

COUNTER! 
GATE 

READOUT 
UNIT 

START/STOP 

CIRCUIT 

Sty 
Fig. 12.6. Bfrck diagram of a counter 

START/STOP 

St CIRCU 
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Battery 
BYI 9 voIt light duty 

Plugs and sockets 
PLI and SKI coaxial for the input 
PU and SK2 two-way for the output 

Miscellaneous 
Printed circuit board (see text) 
Switchrsingle pole, on/off (optional) for battery 
Battery connectors and p.v.c. covered wire 
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AMPLIFIER 

results from a low impedance dynamic microphone or 
pick-up. The "treble boost" facility can be 
incorporated, if required, by adopting the modification 
to the pre-amplifier unit as before. If a higher 
impedance input is required a resistor (about 100 
kilohms) should be connected in series with the input. 

COMPONENTS . . 

Resistors 
Rl l0k R3 2201 
Rl lOkC 
All ± 10%, watt carbon 

Potentiometer 
VRI 5ki log, carbon 

Capacitors 
Cl 40SF elect. 12V C3 l0OF elect. ISV 
C2 l00F elect. 15V 

Transistors 
TRI 0071 TR2 0081 or GETIO4 (Mullard) 

Diode 
Dl 0A5 

The load, whether it is a loudspeaker or transformer, 
should be connected between TR2 collector and 
battery negative via SK2. The input should be about 
i kilohm impedance and fed via SKI. 

COMBINED 
The unit as it stands is not a great deal of use on its 

own, but when used in conjunction with a pre.amplifier, 
or some other small signal source, it will provide that 
added boost which will give enough power to drive a 
loudspeaker. 

Fig. 3 shows how this driver amplifier can be cori- 
nected to the "Pre-amplifier" (described elsewhere in 
this issue) to form a high gain amplifier. It is not 
necessary to use two volume controls as will be seen 
from the alternative configurations in Figs. 3a and 3b. 

Now both -units are combined and will give good 

and the component layout (Fig. 2) are very similar to 
S those of the "Simple Pre-amplifier" described elsewhere 

in this issue. It will be seen that the component values 
3 are different. 

The output is more powerful and can be uscd to 
- drive a loudspeaker of 80 ohms impedance direct, or a 

lower impedance type through a suitable matching 
transformer. lt can also be used to drive a push-pull 

B B2 
output pair of transistors via a suitable driver' trans- 
former; a quality power output can then be obtained 

S from this output pair. 
Note that all links A, B, C, and D (see Fig. 2) are used. 

. -.' i s 

. 
s 

. I 
a. 

HAVING become accustomed to the general procedure 
of making up a unit, it is a simple matter to proceed 

with building any of the other circuits described on the 
printed Circuit pattern described in the "Bonanza 
Boards" article. 

The circuit diagram (Fig. ) of the driver amplifier 
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Fig. 3b. This set-up will-give the same facilities as those of the Circuit 
shown in Fig. 3a, except that VRI is connected to the input end of 
the system to reduce the possibility of overloading the first stage. Notice 
that CS of the pre- amplifier Is connected directly to the base of the first 
driver stage transistor 
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Fig. 3o. The pre-amplifier Unit and the driver amplifier unit linked 
together to make a high gain audio amplifier with an output impedance 
of 80 ohms. The volume control VRI ¡s connected between the two 
boards and the input ¡s fed direct into Cl of the pre-amplifier 

PRE-AMPLIFIER 

INPUT 
boon --4II- 

DRIVER AMPLIFIER 

_______ 
-,..LL.(sK2 

80fl T 

-(OUTPUT BYl 

Fig. I. Circuit of the driver amplifiera The circuitry Fig. 2. Layout of components on the board. Note the 
enclosed by the dotted line is made up on the printed link wires at A, B, C, and D 
circuit board . 
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describing technical operations and in the particulars Tape recording has much to offer as a hobby; 
of the individual transmitters. Over 300 photographs this book has much to offer the hobbyist. 
are included. M.A.C. 
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.0. 

ITV 1966 
Published by the Independent Television Authority 
224 pages, 9m. x lin. Price is 6d 

THS new edition of the ITA handbook covers the 
' whole field of Independent Television from the work 

of the authority and the programme companies to the 
advertising and the transmitters. 

The major portion of the handbook is devoted to 
programme matters. The technically minded viewer 
will find some interesting reading in the chapter 

clubs is a booming hobby. Amateur, as well as pro- 
fessional tape recordists will find this paperback book 
a valuable asset and, no doubt, will find a great deal of 
both technical and practical advice to help with their 
hobby. 

Explanations are included of what sound is; how it 
can be recorded; how the tape recorder works; its 
practical uses; getting the best from your recorder; 
about ancillary equipment; maintenance and fault 
finding; acoustics and their effects; stereophony in 
practice; choosing a recorder; practical advice on 
making recordings; microphone techniques; copying 
and editing . . . You name it, this book is very likely 
to explain it! 

to a particularly important part of the book-two 
linked chapters on musical instruments (which are all 
illustrated) and their characteristics. Then we learn 
about formants in speech and music. Distortion is 
tackledïn two parts: avery brief note on distortion pf 
the live sound is followed by comments on distortion in 
reproduction. 

There are chapters on pipe organs, electronic organs, 
pianos and tuning. A final chapter on music in schools 
contributes much charm-and some lovely pictures- 
but adds little on the subject of musical instruments. 

Once or twice I thought the author's humorous 
touches were getting too subtle for me. The heading 
"psycho-acoustics" might have heralded a choice 
contribution from Professor Colin Cherry, but instead 
it concerns an American who has hidden his speakers 
behind a decorative screen (sensible fellow). 

This is a fairly expensive publication and it is surely 
reasonable to expect more imaginative typographical 
design than is displayed here. But the book, is 
fascinating and demands the attention of those who 
would like an easy-going account of a complex subject. 

M.A.0 

THE TAPE RECORDER 
By C. G. Njisen 
Translated from the original Dutch book 

by J. B. Wright 
Published by NV. Philips Gloeilampenfabrieken 
Distributed in the U.K. by Iliffe Books Ltd. 
142 pages, Bjin x 51m. Price 13s 6d 

As long ago as 500 B.C., we are told, a Greek philo- 
sopher, none other than Pythagoras, carried out 

investigations into the nature of sound. He produced 
high and low tones by causing pieces of gut to vibrate. 
But only in recent times has the science of sound been 
so intimately exploited. In fact the tape recorder, or 
the "telegraphon" as it was then called, was patented 
in 1900 by the Danish engineer Poulsen. It seems 
rather strange, therefore, that another 50 years should 
pass before the tape recorder caught the eyes and ears 
of domestic users on a large scale. 

Today tape recording in the home, in schools and 

facts and figures about instruments and the sounds they 
make. 

Several expert collaborators have helped with such 
topics as organs, pianos and formants in speech and 
music. Mr. K. F. Russell has acted as technical 
sub-editor. The result is a wide-ranging text running 
'to 238 pages including the index. 

First there are notes on basic matters such as the 
behaviour of vibrating strings, reeds and air columns. 
Contrasted with traditional "mechanical" instruments 
are those which employ electrical and electronic 
techniques. 

After "Various Sounds-Cause and Effect" we come 

T' 

NOTE on the jacket of this book summarises the 
whole essence of H. Burrell Hadden's profound 

description of all aspects of stereo. Yet at the same 
time his writing is lucid enough for amateurs to grasp 
the full implications of the subject. 

Beginning with the theories of hearing and methods 
of creating a stereophonic effect, through the history 
of stereo development, to the techniques involved iii 
recording, broadcasting and reproduction, practically 
all that one needs to know for achieving stereophonic 
bliss in the home is packed into these 155 pages. 

Incidentally, mono enthusiasts who cannot, afford 
stereo can learn a great deal from this book, too! 

MUSICAL INSTRUMENTS AND AUDIO 
By G. A. BrIggs 
Published by Wharfedale Wireless Works Ltd. 
238 pages, 8in x 5*in. Price 32s 6d 

IN this, the sixteenth Briggs-Whãrfedale book, the 
emphasis is on musical instruments as the basis of 

audio.. In other words it is mainly about sound 
production-not reprodúction. It is not a text-book 
but a readable and liberally illustrated round-up of 

PRACTICAL STEREOPHONY 
By H. Burrell Hadden 
Published by hufe Books Ltd. 
155 pages, 8in 5in. Price 37s 6d 

"Sfere ophony was born out of the desire to create 
in the mind of a person listening to a broadcast or o 
recording, the illusion that he was actually present 
at the live performance. . 

." . 

BOok reviews 
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and bolts 4B.A. (2 off each) HOW TO MAKE 
Two pole pieces from discarded loudspeakers are used dvrround head steel (3 off) 

J and drilled jin diameter in the centre of each pole piece 
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The board is held by spring pressure between two 
s.r.b.p. strips supported on two rods, carried on an 
adjustable stand similar to a clamp stand used in science 
laboratories: It can be held at a convenient height and 
position by the adjustable clamps and thumb screws. 

To set the board in the clamp the sliding s.r.b.p. strip 
is set to the width of the printed board by loosening the 
thumb screws on the spring retaining collars. The 
board is then inserted in the grooves. The spring 
retaining collars are slid along and tightened until the 
board is held firmly by pressure from the springs. 

To remove the board, pull the sliding s.r.b.p. strip 
back against the springs and slip the board out of the 
grooves. 

The board is placed in the clamps with the copper 
strips uppermost. This gives free access for soldering 
components to the strips. This clamp stand will hold 
wiring boards of any width up to about 6 inches, and 
any length. 

the lin diameter boss by silver soldering, brazing, or 
welding (see detail I). 

YOU. WILL'HEED 

Hard wood plate 8m X 8m X in 

Pole pieces from old p.m. loudspeakers (2 off) 
Steel rod lin diameter-6in long (2 off) 
S.R.B.P. strip in x +in x Sin (2 off) 
Square strip steel, brass, or duralumin, lin X lin X lin 
Collars-lin o.d. x in long with ln dIa, hole (2 off) 
Silver steel rod ln diameter, 8m long (2 off) 
Compression springs -kin inside diameter 2m long 

(2 off) 
Screws 4B.A. 4m long with large knurled head (3 off) 
Screws 2B.A. fin long with large knurled head (2 off) 
Lock nuts for silver steel rod, 4B.A. steel (4 off) 

THE WIRING of the printed circuit boards and similar 
wiring boards by amateurs for electronic designs and 

equipment, presents a problem when trying to hold them 
in a convenient position and height whilst working on 
them. The clamp starLd described here solves this 
problem and need not cost more than a few shillings. 
Most of the material can be found in the experimenter's 
odds and ends box, or in a shop dealing in second-hand 
articles. 

to take the in diameter rods. Next drill and tap a 
4B.A. hole (no. 32 or in drill) through the side ofeach 
pole-piece to take the grub and thumb screws. Use 
tapping grease when cutting screw threads with a tap or 
die. This will give a smooth clean thread. 

One pole ¡iece is used to fix the clamp to the base and 
uses a 4B.A. thumb screw (see detail 4). The other 
pole-piece will need to have its plate shaped. Alter- 
natively this plate can be made separately and fixed to 

by MEIRANCIS 

9- 

D O A H D 

WIRING 
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degree of stability. The edges can be chamfered and the 
corners rounded for a neat appearance. The other pole 
piece is screwed to the centre of this board using round 
head screws through the holes in the plate of the pole 
'piece '(see detail 4). * 

'I 

/ 

sensitivities involved. 
Working range is also affected by operating con- 

ditions. For model aircraft control, ground-to-air 
range is considerably greater than measured range 
ground-to-ground established by a practical check. 
In such cases a ground-to-ground range is usually 
more than adequate. With other applications it 
may be the ground-to-ground range which counts, and 
the range involved may be relatively short (e.g. 100 
yards or less). In such cases transmitter power 
becomes even less significant and simplified transistor 
circuits may be satisfactory with small capacity bat- 
teries and lower power input. 

The particular attraction of the all-transistor trans- 
mitter is its compactness, allied to low input voltage 
demands and consequently low battery costs. Circuit 
stability, however, may be more critical, especially in 
working the output transistor to its limit. In such 
cases a change in loading, such as produced by operat- 
ing with a retracted aerial, can result in damage to the 
output transistor in some circuits. 
REFERENCES 
I. Ivy-AM transmitter, produced in kit form by Macgregor 

Industries 
2. Kraft 
3. Min-X "Powermaster" single-channel transmitter 
4. Orbit sing!e-channel transmitter 
Next month: Single channel receivers 

' If 

rod is threaded 4B.A.. and bolted to the fixed s.r.b.p. 
strip. Place one 4B.A. nut on each rod and pass the 
scewed portion through the end holes in the fixed strip; 
lock in position with the other nuts. Bolt the s.r.b.p. 
strip to the pole-piece plate with the 4B.A. countersunk 
head screws (see detail 3). 

Next place the other strip on the ¡hin rods and fit the 
two springs, one on each rod. Place the spring 
retaining collars, one on each. A 4B.A. tapping hole is 
drilled (no. 32 drill) añd tapped through the side of each 
for the thumb screws. If the holes in the sliding strip 
are a bit too tight to allow it to slide freely they can be 
enlarged carefully with a small round file or reamer. 

The baseplate is prepared from a piece of 8m square 
hard wood about lin thick; this large size gives some 

effective length of the aerial); with refinements in 
receiver circuit design increasing sensitivity without 
sacrificing stability and thus enabling the range to be 
maintained at much lower signal strengths. The 
superhet receiver is particularly attractive in this 
respect; but many conventional super-regenerative 
receivers may have "marginal" performances allied 
to an all-transistor transmitter. 

Range, as such, is largely an arbitrary figure and 
becomes specific only when applied to a particular 
transmitter-receiver combination. Thus with the same 
transmitter, one receiver may continue to respond 
up to, say, two miles and another receiver only to a 
hundred yards or so, although both may be properly 
tuned, simply because of the difference in receiver 

same for the other piece of s.r.b.p. strip. The small 
piece of s.r.b.p. left between the saw cuts can be 
scraped out with a small sharp chisel or knife. 

Next drill the holes for the %in diameter rods at the 
end of each s.r.b.p. strip; at the same time drill the holes 
in one piece for the 4B.A. bolts to hold it to the "pole- 
piece" plate. If the holes for the %in rods are drilled in 
both s.r.b.p. strips while clamped together, it will ensure 
that they are in line when assembled. 

The in rods can either be silver steel or "Meccano" 
axles.; the spring retaining collars can be "Meccano" 
bosses or bored pillars (see detail 2). One end of each 

USING TRANSISTORS 
Restrictions on the power output available from 

existing transistors delayed the appearance of the 
satisfactory all-transistor transmitter. With types now 
available, however, sufficient power can be fed into the 
aerial for satisfactory operation at comparable ranges, 
although the actual power output is normally consider- 
ably lower than that realisable with valve transmitters. 
To compensate for the lower power into the aerial it 
may be necessary to increase aerial efficiency with a 
centre loading coil (equivalent to increasing the 

On the plate of one pole-piece two holes are drilled 
(across the diameter) to bolt one of the s.r.b.p. strips to 
it with countersunk head 4B.A. screws. One of the 
original holes can be used for one of them (detail 1). 

A piece of lin square steel, brass, or duralumin, ijin 
long is drilled with two jin diameter holes at right angles 
to each other (see detail I) with a 2B.A. tapped hole 
(no. 24 drill) in each end for the thumb screws. 

The cutting of the groove in the s.r.b.p. strip may 
present a little difficulty, and should be done carefully. 
Mark out the groove with a scriber; then clamp a piece 
of wood on top of the strip with the edge of the wood in 
line with the scribed line. With the side of a tenon saw 
pressed against the piece of wood, carefully saw a slot 

in deep in the s.r.b.p. strip. Move the wood to the 
other scribed line and repeat the procedure. Do the 

RADIO CONTROL OF MODELS 
continued from page 179 - 

additional disadvantage is that the shorter aerial 
(usually 48m telescopic) further reduces overall effi- 
ciency and hence power output. 

Fortunately, however, with "tone" equipment signal 
strength is not so important as with carrier wave 
operation. Thus a suitable tone transmitter-receiver 
combination can operate over a satisfactory range with 
much less signal power. The hand-held carrier wave 
transmitter, however, shows distinct limitations as 
regards range, unless particular attention is given to 
realising a high circuit efficiency and good aerial coup- 
ling and aerial efficiency. 
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BABY ALARM I 
At this greatly reduced price, written throughout in 

I 
easy-to-understand language by a leading expert, this 

AUTO NIGHTLIGHT - 
invaluable book provides a short cut for the beginner 
on every aspect of modern electronics. 194 pages 

HEATER OR FIRE MONITOR I copiously illustrated with diagrams and drawings. 

APRIL ISSUE 

Practical Electroni ON SALE MARCH 17TH 

Plus 4'/i?4! SUPPLEMENT 

ELECTRONIC AIDS FOR 

THE H 0M E 
Includes full details of the 
following easy-to-make units 

RAIN SENSOR 

PRIVILEGE PRICE 
ALSO BOÒK OFFER'! 

BEGINNER'S GUIDE 
TO ELECTRONICS 
for only 6s. od. post free, 

* 

ST 

* 

'Mt. 

5 

S 

S S 

S 

/ 

i 
o. 

PREN[D'EE WflH PRAI11CA( bCTRONICS I 

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressorPDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

http://www.cvisiontech.com
http://www.cvisiontech.com


HIGHLIGHTS FROM THE CONTEMPORARY SCENE 

Fighting the Crime Wave - 

L 
HAT HAS a van such as this got to do with electronics? It is one of a number of 
vehicles armed with electronic devices aimed at out-witting the potential thief. S 

* W attacked and the door opened by attackers, 
- the alarm will sound and the engine will be. 

immobilised. A similar condition operates 
when he leaves the cab. 

Of course, we cannot divulge the appear- 
ance or circuitry of these units. 

I - 
- A 

r - - 
L - 

Cement Kiln 

- NEw electronic con-- 
I trolled 500ft kiln, one 

I j of the largest in Europe, is 
- now fully operational in 

I the Blue Circle works of 
' 

Associated Portland 
Cement Manufacturers 

- 

¡i1 

Limited. Our picture 
..i.I' 

t I3P 
. shows the firing end with 

. the electronic equipment, 
- developed by Honeywell 

, Controls, to provide 

' 

I means of recording, 
t indicating, and controlling 

I 
r at optimum values, 

s : variables necessary to 
' ensure continuous pro- 

duction at minimum fuel 
- 

i? costs. 

--- - , - - . 
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The Keyless Key Company of Walworth, 
London, is mounting a battle of braiñs 
against car thieves, pay-roll bandits, and 
hi-jackers by using ingenious electronic 
systems. The'basic "Keyless Key" is designed 
to be fitted in addition to, or in place of, 
existing starter switches and operates on a 
combination system. 

The "Securelay" has an added refinement. 
r 

nu5sKiO.LTD. ' 

it -itC If a would-be thief manages to get under the 
bonnet and tries to start the car by bridging 
the coil, battery or fuses, the horn will 

One device designed to beat the lorry 
thief is a manual alarm with diesel 
immobilisation. On arrival at his destina- 

sound and the ignition stay dead. 

- tion, the driver turns a key which immediately - locks the fuel by an electric solenoid in the 
fuel line. 

t -, A special anti-hi-jacking system can be 

driver operates a key switch and has 
fitted to heavy vehicles. To enter the vehicle 

30 seconds to get into hi cab. 1f the driver is 
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stop some electrons and create a blemish on the the viewer popularity gauge, the time check indicator 
télevision picture produced by the tube. . and its controls, and the device used to set the price ' 

These particular meshes are made by E.M.1. at charged for the programme. 
Hayes, Middlesex. Each slave rack (shown below) comprises electronic 

calculators like this, each of which caters for 4,000 
pay-television subscribers. lt measures continuously 
the number of subscribers watching a programme and 
relays this information to the master rack. lt also sends 

Microwave Repeater out the programme prtce pulses which operate the 

rms is one of the six repeater station towers individual subscriber s meter. 

I on the Post Office microwave link between 
London, Birmingham, and Manchester. 

lt is fitted with flexible waveguide 
rather than the conventional rigid type to f 
simplify installation and reduce 
planning time. The waveguide ,/ 
is manufactured by a West , . - 

German firm-Hackethal-Draht- , .... i 
und-Kabel-Werke Aktiengesell- - _l 
schaft and supplied by 'W I 

Livingstone Laboratories. 
. 

44a 
.. 

i __ 
The microwave reflectors at j 

.4.s.\ - ' ' I 

the top of the tower are similar I i 
a - 

to those used on the London / 
j 

'#.h i - 
P.O. radio tower. ,...S- - 

A: J . ".Ii 'i..., 

- . J . ?l:' I 
L 

- 

r . 

f 
. 

¿4i 
; ì r 

2o N / ', 

TV Pictures are Kept Clean 

HAVE YOU ever stopped to think that the 
quality of your television picture depends to a 

large extent on the cleanliness df the camera 
tube. Here is a picture to show just how clean 
they have to be. A copper mesh (as used in a 
4+in image orthicon tube) is being inspected by 
using oblique illumination from a projector. 

The mesh provides a conducting surface but 
allows a high proportion of electrons to pass 
through. A dust particle on the mesh would 

the Rt. Hon.___ S 

Anthony Wedg. i . 

wood Benn, M.P., . 
Postmaster-Gen- ¿-e- 

eral, at the Hilton - 

Hotel, London, on 
7 January. 

The service is open to subscribers to Pay-TV and 
British Relay in Westminster and Southwark over 
closed circuit land lines, and is on trial for three years. 
The service will be extended later to Sheffield. 

The master rack of equipment (above) at British 
Relay's London control centre shows (top to bottom) 

 - '-V 
L 

-:- 
I 222-4j 

- j 

' j 
_-- Pay As You View 

B'' 
first ay 

television was 
i inaugurated by 

Mrs. Harold Wil- 
son, wife of the _------- 
Prime Minister, and - 
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lead and plug. 

202 

Fig. 17.2. Circuit diagram of low voltage rectifier unit 

LOW VOLTAGE RECTIFIER 
DID4 Silicon diodes 200V peak inverse voltage 

(p.i.v.) S00mA. Lucas DD003 or Texas 
1S113 (Henrys Radio) 4off. 

TI Filament transformer. Primary tapped at 0, 
210, 230 and 250V. Secondary 13V OSA 
Radiospares "Standard" type. 
Wooden baseboard Sin X 3m x tin. 

HIGH VOLTAGE RECTIFIER 
DlD4 Silicon diodes 800V peak inverse voltage 

(p.i.v.) SOOmA. Mullard BYIOO 4 off. 
TI Mains transformer. Primary tapped at 0, 

200/220, and 230/250V. Secondaries: 0 
250V 6OmA; 63v lA. R.S.C. Ltd. 
'Midget" type. 
Wooden baseboard 6inx 4ln X 4m. 

Miscellaneous Items for Both Units 
Three-way terminal block. Tag-strip-four tags 

plus two fixing tags. Brass wood screws. Plastic 
covered wire. Material for cover. Three core mains 

The action of both circuits used in our units is 
roughly as follows. The diodes (Dl-D4) offer a low 
resistance to current in one direction, but offer an 
extremely high resistance in the reverse direction. In 
effect, they conduct only in the direction of low resist- 
ance; this is referred to as the forward direction. The 
diodes can be considered as polarity operated switches. 

OLI 

Transformir 

250 
Moins 

T4 
4 r,ctW,rs (s.. parts iis) 

03 

250VA.0 

2D4,3v MoinS 

!u1a0tin9C. 

AC. 

are doing with such devices as the filters and rectifiers, 
and why pairs of each type of Unit are required. We 
have really put the cart before the horse, because the 
filters follow the rectifier units to produce a smooth, 
steady d.c. supply from thçm. The rectifiers will 
produce d.c., from the a.c. coming in via the trans- 
former, but it is pulsating d.c. The filters smooth 
out these pulses. 

DIFFERENT REQUIREMENTS 
We require two different kinds of smooth d.c. 

according to whether we are using valves or transistors. 

COMPONENTS... 

any delay. 
Because the full-wave method is more efficient we 

have used it here, and although a few more rectifiers (or 
diodes) are required, the investment is well worthwhile 
because of this efficiency. Either valve diodes or 
semiconductor diodes can be used. (We will discuss 
how these devices work at a later date.) Semiconductor 
diodes are much smaller than valves, they require no 
heating, and they are essential for the low voltage unit 
anyway, so we will specify them for both units. The 
s)/mbols used for diodes are shown in Fig. 17.1. 

HOW THE CIRCUITS OPERATE 
The circuit diagram of the low voltage rectifier unit 

appears in Fig. 17.2. The high voltage rectifier circuit 
is given in Fig. 17.4. 

(o) 

CATHOc(' ANOOE 

(b) 

Fig. 17.1 (a). - Circuit symbols for (left) a thermionic valve 
diode and (right) a semiconductor or "solid state" diode 
Fig. 17.1 (b). The outline shapes of two types of seme- 
conductor diode. The "cathode" (see symbol below) s 

usually identified by a +" or coloured mark on the body 
of the component 

T follow up the two filter units described in last 
I month's article, we now consider a pair of suitable 

rectifier units. But, before we discuss the construction 
of these units, it iflay be a good idea to revise what we 

filter/rectifier set supplies around 12 volts at up to an 
ampere for transistor work. These differences account 
for the differences in the component values in the two 
filters. 

There are two methods of changing thç mains a.c. 
supply into pulsating d.c. One, the half-wave system, 
allows only one half cycle of the a.c. waveform (on, 
say, the positive half) to reach the output. There is 
quite a long wait while the other half cycle is occurring 
before the next pulse. The other method uses both 
half cycles, and is therefore called a full-wave rectifier 
system. This method cleverly switches both half cycles 
appropriately to produce pulses of Output with the 
same polarity. The pulses follow each other without 

An Instructional Series for the Newcomer to Electronics I 

AODE 
Valves require a high voltage, with usually small I 

. I 
currents only. Transistors, on the other hand, draw - quite heavy currents at a low voltage. We can say 
valves are high impedance devices, while transistors are 
low impedance. Hence we have a high impedance 
filter/rectifier supplying 200 volts at about 50 mA for 

CATHODf , i small valve units, and the other (low impedance) 

BEGINNERS start herL. 17 
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Fig. 17.4. CIrcuit diagram of the high voItage rectifier Unit switches can be fixed into the mains cable. 

203 

the rectifier unit. 
Mains With the appropriate filter conneded iñ place on the 

rectifier output, the set of voltage supplies available to 
¡ 

200Yi . Dl 250V 

liansformir 

you is as follows: 
brown + Pulsatunç D 

(a) 13 volts smooth d.c. and 13 volts a.c. + 
(b) 250 volts smooth d.c. and 63 volts ac. 
Remember to avoid these two small hazards: Do 

not mix up the filter units, and always connect the units 
rtctifirs siìart Ist) 

N the correct way round regarding polarity. No switch 
63V 63V is incorporated in either unit because the three-pin 

O.V bck t - 2A - system with which these units are meant to be used has -o 
E groan 

switched plug/socket units, which are also fused. 1f 
- you require a switch, then one of the excellent lead 

this is not really safe enough. A plastic terminal block 
is therefore specified for this purpose. 

All wiring for the low voltage unit is clearly shown in 
Fig. 17.3. The arrangement of the high voltage rectifier 
Unit is very similar, but in this case the mains trans- 
former has flying leads, instead of tags. These leads 
are colour coded and should be connected up as 
indicated in the circuit diagram (Fig. 17.4). Also, this 
mains transformer is larger than the component used 
kn Fig. 17.2 and so a larger baseboard is required. 

Mount the transformer so that the side the leads 
emerge is adjacent to the diode tag strip. 

on. A small 6 volt lamp connected across the 63 
volt a.c. terminals of the high voltage unit will provide 
an indication as to whether current is available or not. 
Avoid the h.t. output terminals of the high voltage unit, 
as up to 300 volts is developed across them when the 
Unit is operating. 

Two similar lamp connected in series can be used to 
check the 13 volt output of.the low voltage unit. 

CONNECTING UP THE FILTER 
Connect terminal A on the filter unit (refer back to 

Fig. 16.1) to the positive (+) terminal on the rectifier 
unit. Connect terminal B to the negative terminal on j 

four dodes form what is known as a full-wave bridge 
rectifier. 

Apart from the d.c. outputs, we arrange on both units 
to have available a low voltage a.c. supply. This is 
obtained directly from the 13V secondary of TI in 
Fig. 17.2. in the case of the high voltage unit, the 
midget mains transformer in Fig. 17.4 has an additional 
secondary winding which provides 63v. 

CONSTRUCTION DETAILS 
Once again, the parts are mounted onto a.standard 

wood base as in the case of the other units in our con- 
structional series. The a.c. mains should not be 
connected into the units by the "woodscrew" method. 

take precautions when using mains operated equipment. 
Perhaps an insulating cover of hardboard or plywood 
could be made this time. If a perforated zinc cover is 
constructed as described for the filter units, then internal 
pieces of insulating material should be used, adjacent 
to high voltage points. This metal screen should be 
securely connected to the third (earth) lead on the mains 
cable. lt goes without saying that a "three-pin" 
system should always be used with such apparatus as 
we are discussing. 

When .everything is completed, the -units are ready 
for initial operation. Carefully check all lead positions 
and rectifier directions, and see that earth connections 
are intact, then plug in to the mains upply and switch 

L; - 
Earth liad to solder 
tog und,rtronsforriier scriw Hordwood 

When a.c. is applied to the diodes, they alternately 
switch on and off in step with.the alternations of polarity 
of the supply voltage. For example, when the top end 
of the transformer secondary ('4" in Fig. 17.2) is 
positive, the diodes DI and D4 conduct. When.this 
point swings negative on the following half cycle, these 
two diodes cease to conduct and a path for the current 
is now nrovided via D3 and D2. In our two circuits, the 

at least two of the diodes will 
be destroyed when switching 

,bas,boord on for the first time, should 
they be wired up incorrect'y. 

The positive end of these diodes is marked either by 
red paint or by a "+". See Fig. 17.1. 

A PROTECTIVE COVER 
A cover should be made which will box in the bare 

tags which have large voltages across them. Once 
again we musi stale the need to respect the mains and 

f\Troncform.rscrl.dthbcs. il 
pyc. cov,rld - 

.______ r Wood ,cr,w 

wir., shown 

6way tagstrlp 

L 

Fig. 17.3. Top.view of the low 
voltage rectifier Unit 

- The four diodes Dl-D4 can. 
be mounted on the tag strip, 

To with the appropriate leads 
Filter already coming out. Quite an 

important point you should 
bear in mind, is that the diodes 
must be the correct way round, 
otherwise the unit will not 
operate, of course. Further- 
more it is pretty certain that 
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Fig. I. Circuit diagram of the neon timer 

Basically the circuit consists of a neon in parallel 
with an electrolytic capacitor (Cl) which charges' 
through* a variable resistor VRI. The neon, glows 
when Cl has charged to a potential in excess of the 
striking potential. The, time taken depends upon the 
RC, time-constant and, since it. is easier to vary, the 

204 

F 

result. 
The reset position of the start switch Si is also the 

"off" position. It is a single-pole. change-over switch 
which disconnects the battery and discharges Clin the 
"off and reset" position. In the "start" position Rl 
is disconnected, the battery contact is made, and the 
chosen time interval commences. All one has to do 
now is to sit back and wait for the,neon to glow, 
indicating the required time delay. ' 

. 

220 

500 pF 

_14 oo 
Rl rpF 

I. I 

- - 
+ 

:LMÛ I2zF 16 

IMÛ 32zF 40 

AudioOutput 2MÛ l2F 45 

(optionoI) 2Mû 32zF 120 

3tQrt 

SI 

offi - 

For longer intervals it is more desirable to increase 
the capacitance of Cl rather than increase the resistance 
of VRL If toO high a series resistor is chosen then 

- leakage problems may be encountered and inaccuracies 

or wherever there is a need to measure small intervals 
of time. Simply select the time interval required and 
switch SI to "start". When the period of time 
selected has elapsed the neón indicator will glow. As 
a refinement, an audio indication may also be obtained 
by connecting the output to an audio amplifier and 
loudspeaker. 

If long time intervals are required however, a parallel 
network of switched capacitors may be employed. 

lt is an easy matter to calibrate the timing control 
using the seconds hand of a watch. Table 7.1 shows 
the time-constants for different RC combinations. 

TABLE 7.1 TIME CONSTANTS 

Time Interval 
R C (seconds) 

22Ok1 I2F 4 

220k11. 32F IO 

Radiospares (striking voltage 65 volts), and the Hivac type 3L general purpose neons. The 
latter type requires a striking voltage of 80 volts and maintaining voltage of 60 volts. 

Some neon indicators have a resistor wired in series with one of the neon wires to make 
them suitable for mains voltages. These would normally be unsuitable, for the circuits 
described unless the resistor is removed or short-circuited. 

SEVEN NEON TIMER by R. Bebbingtoñ 
GRADI. E. R. E. 

THIS device, is equally useful in kitchen or darkroom ' resistance, a 2 megohm potentiometer (VR 1) is used. 

I .1 r 

- 

; - 

THIS is the seventh of a series of short articles illustrating some of the many uses of neon 
lamps. The neons employed are all miniature wire-ended types as shown above. 
Two examples which are ideally suited to these applications are those supplied by 

;© 
u. EJ©WFUWU.L 
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L___J 
Fig. l. Circuit of the o.m. rodio tuner. The components 
outside the dotted line ore mounted on o suitable metol box 
which houses the whole tuner (see text). Components 
Inside the dotted line are ossèmbled on the printed circuit 
board 

Fig. 2. Layout of components on the board. Notice 
the link wires C and D ond the leads to the coils LI 
and U. Output I con be fed into on audio am pii- 
fier such os the driver omplifier described elsewhere 
in this issue. Output 2 will provide a low level signal 
for a crystal ear piece. 

205 

have 160 turns of the same wire layer wound. L2 is 
wound either on top of or close to LI and consists of 5 - 

turns of 28 sw.g. enamelled copper wire. ' 

o 
s 

A.rIa _________________________ 9V 0 0 RI R3 . .0 A%VA/ 

j 
i 

C4 
I SKI 

e - b 
TRI C C / ouwuT 

¿tI - 
+ o 

%___.. 

Al TOLI&VCI TOLZ 

r 
P 

- . 

, ---c-.-- 

' THE same printed circuit board (described in the- 
"Bonanza Boards" anide) can be used to construct a 

simple radio tuner for personal listening with an 
earphone. It can be coupled to the driver amplifier 
to pnovide,a higher output for loudspeaker listening, as 
will be seen laten. 

Fig. I shows the circuit diagram of the tuner using a 
1 is a desirable precaution, although not strictly 

necessary, to wrap a thin sheet of paper round the 
ferrite rod aerial, tuning capacitor and earpiece in 
addition to the printed circuit board components. 

ferrite ród before winding. This will help to prevent 

Fig. 2 shows the component layout. The only links 
short-circuited turns, which could arise if the enamel is 
chafed. 

required are C and D. If you wish to use a crystal ear- The tuning capacitor is 35OpF; a mica dielectric 
phone as shown in Fig. I, C4 can be left withóut any type is suitable here. If reception is difficult by reason 
connection or omitted altogether. of locality or screening when used in a car, LI can be 

The ferrite rod aerial and tuning capacitor VCl are "tapped" one--third of the number turns from the 
types which are commonly used for medium and long "earthy" end and an aerial wire attached. Alter- 

.; waves. - Those who wish to make their own tuning coils natively an extra coil with one-third of the number of 
can use a piece of lin diameter ferrite rod and wind 50 turns as on LI can be wound on the same ferrite rod. 
turns of 28 s.w.g. enamelled copper wire in a single One end of this winding is earthed; the òther end is 
layer for LI. This will tune with VCI for medium wave connected to the external aerial. - 

stations. If long wave stations are required LI should 

 

: '.4 

s 
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s; g i: 
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A.M. RADIO TUNER 

J 

I 

i 

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressorPDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

http://www.cvisiontech.com
http://www.cvisiontech.com


ALSO: ALSO: 
PROXIMITY ALARM FAULTY RESISTORS 

On Sale Now On SaIe Feb. 24th 
Price 2/- Price 2/- 
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STOKE-ON-TRENT 
Date: February 22 
Tille: Television Studio Equipment 

B. Yates A.S.E.R.T. 
(ATV (Birmingham) Ltd.) 

Time: 7.30 p.m. 
Address: Room 215, Physics Block, Çollegc of Tech- 

nology, Stoke-on-Trent. 

PRACTIC L 

WIRELESS - TELEVISION 

MARCH MARCH 

MOBILE INTEGRATED 
TRANSMITTER - TUNERS 

SWITCH TUNEÒ SOUND CHANNEL 
SUPERHET PROBLEMS 

Meetings. . . 

SOCIETY OF ELECTRONIC & RADIO 
TECHNICIANS 

SOUTHAMPTON 
Dale: February 23 
Tille: Flight Simulation (General Precision Systems) 
Time: 7.30p.m. 

Address: College of Technology, East Park Terrace, 
Southampton. 

i 

Fig. 3. The radio tuner can be combined with the Driver Amplifier to form a small pocket 
receiver using an 80 ohm output to a small loudspeaker or phone (not crystal). The dotted 
components refer to those described in the "Radio Tuner" and "Driver Amplifier" articles 
respectively. 

POCKET. RECEIVER 

It is possible to combine the radio tuner unit with the 
"Driver Amplifier", described elsewhere in this issue, to 
provide a personal pocket receiver. Fig. 3 shows how 
the two units should be linked together. 

Only one battery is needed; the comm'on positive 
strips should be joined together, and the battery end of 
R5 on the tuner should be connected to the junction of 
Rl, C2, and SK2 on the driver amplifier. SKI on the 
tuner is linked with SKI on the driver; the plugs and 
sockets can' be eliminated if desired. 

Switch, single pole, on/off (optional) for battery 
Diode - Battery connectors and p.v.c. covered wire 

DI 0A5 Crystal earphone (if required) 

- 

RADIO TUNER UNIT 

LI _vAA_ 
IIL2 

DRIVER AMPLIFIER 

INPUT .... 

'4 n. --41 

VRI . ".. 

5kfl. 
.. - .:.f 

I BYl 
I 9v 

OR MATCHING 
80A LOUDSPEAI(E] 

T R AN S FOR M ER 
/ 

i 

j 

I 

j 

R2 270k[ R4 Fk 

All ±10%, watt carbon 

Capacitors 
CI 0047F mica 
C2 lO0F elect. ISV 
C3 IO0F elect. ISV 
C4 40SF elect. 12V 

VCI 3SOpF mica or air dielectric, variable 

Transistors 
TRI MATIOI (SInclair) 
TR2 0071 (Mullard) 

copper wire on in diameter ferrite rod (see text) 

Battery 
BYI 9 volt light duty 

Plugs and sockets 
PLI and SKI coaxial for output I 

PL2 and SKi coaxial for output 2 

Miscellaneous 
Printed circuit board (see text) 

COMPONENTS 

Resistors Inductors 
RI 47ko R3 33kû LI and ti made by winding 28 s.w.g. enamelled 
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2d7 

load. Distortion is better than 05 per cent 
from 20 to 20,000c/s. The output voltage, 
peak-to-peak, is available, in four ranges: 
0-001, 0-Oi, 0-1, and 0-10. 

The square wave frequency coverage is 
20c/s to lMc/s. The output voltage peak-to- 
peak is in three ranges: 0-01, 0-1 and 0-10. 
The rise time is less than 015 microsecond. 

Both the sine and square wave outputs can 
be used simultaneously, as well as inde- 
pendently. The frequency of these two 
output signals is identical but the output signal 
levels are individually variable. 

The generator has many applications which 
include the design and development of filter 
or compensating/equalisation networks, 
checking loudspeakers and enclosures, and 
square wave tests for high and low frequency 
attenuation, phase shift, ringing, etc. 

The model 1G-821) weighs 161b and is 
available in kit form for £24 lOs, with con- 
structional and operatig manual. The 
generator assembled and tested Costs £36 lOs. 

ends of the tools are protected from damage. The risk 
of loss is also minimised. 

There are two shallow troughs below the first row of 
grommets and deeper storage trays, divided into 10 
compartments, project from the front. These com- 
partments have transparent lids and are ideal for 
storing small Components. The price of the tool rack 
is 95s 8d. 

'T! 

: °.' 

Sine/Square Wave Generator 

Daystrom Ltd., Gloucester, England. 
The Heathkit Model IG-82U sine ¡square S.. 

wave generator is designed for servicing and 
testing audio, radio, television, and recording 
equipment. 

The sine wave frequency range extends from 
20c/s to i Mc/s ± 1 5dB into a high impedance 

New Workbench Tool Rack 

Henri Picard & Frere Ltd., 34/35, Furnival Street, London, 
E.C.4. 

Our photograph below shows a new workbench tool 
rack, which holds 26 miniature hand tools. The 
tools are held in position by Ñbber grommets arranged 
in three stepped rows at the back of the rack. These 
grommets are easily replaceable and there are 34 
different sizes for holding tools with body diameters 
ranging from 1mm to 10mm. By mounting in this 
method the workbench is ket't clear and the working 

j 

"Bighead" Bonding Fastener - 
Metal Ventures Ltd., Southern Road, Aylesbury, Bucks. 

These new fasteners enable thermal and acoustic insulation 
materials to be fixed quickly to laminates of all kinds.. They are 
particularly suitable for fixing linings to loudspeaker enclosures. b 

The lagging studs can also be bonded on to suffaces such as 
acrylic sheet, plywood, steel, decorative laminates and chip- 
board. They can be hot pressed into polythene. 

Once the perforated portion of the fastener has been fixed, the 
insulant can be easily impaled on the protruding studs and firmly - 

secured with the batbed cap supplied. t 
Five standard lagging studs are produced, in, in, lin, Hin 

and Ihn in length, to suit various thicknesses of iñsulants. 

y_ _i - 
.;4. --.-- 
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PORT BLE 

Part Two 
ITwas stated in last month's article that the sub-units of 

the ratemeter may be used in various combinations to 
suit individual requirements. As such arrangements 
are identical to the internally switched facilities in the 
complete instrument, it is felt that some further descrip- 
tIons of the possible "set-ups" would be useful to those 
intending to construct either the complete com- 
prehensive instrument or only certain sections. 

G.M. TUBE ALONE 
The first of these arrangements for using the G.M. 

tube only is shown in Fig. 7. (Note.: in this and the 
following "set-up" descriptions the choice of either 
battery or mains power is taken for granted.) 

The circuits needed are the G.M. amplifier (Fig. 2), 
the ratemeter (Fig. 5), and the e.h.t. generator (Fig. 6). 
This set-up will enable an experimenter to explore the 
characteristics of a large number of G.M. tubes whose 
operating voltages fall within the range of the e.h.t. 
generator (0-800V). In addition, the various well- 
known radiation experiments included in most modern 
physics syllabi are within the capabilities of the circuits. 

To the newcomer, the range ofG.M. tubes available 
is a good indication of the specialised nature of most 
types and careful consideration of the application one 
has in mind is, of course, a basic step towards achieving 
the best results with a given instrument. 

The physical layout of the above arrangement as used 
on its own is not critical and could be tailored to meet 
most requirements. 

Fig. 7. Arrangement of units when using G.M. tube alone 

By D.V. SMITH 
S.S.B. DETECTOR FOR ALPHA PARTICLES 

The simplest arrangement for using the s.s.b. detector 
is shown in Fig. 8 and will make possible the detection 
of alpha particles. 

This amplifier is also capable of being used in 
conjunction with pulse height analysers for energy 
spectrometry of alpha particles. 

The circuits indicated are the s.s.b. amplifier (Fig. 3) 
and the ratemeter (Fig. 5). A nine volt battery is all 
that is needed to provide sufficient detector bias. This 
should be possible, with the variable metered supply, 
to demonstrate the ability of the device to detect alpha 
particles at bias levels down to zero and the effect of 
various bias levels on the count rate observed. 

At this point it might be prudent to look at one of the 
few problems involved with the s.s.b.. detector. This is 
associated with the measurement of. the actual bias 
appearing across the device. 

Due to the finite reverse resistance, some leakage 
current will flow and its magnitude will vary from unit 
to Unit within the manufacturer's limits. The leakage 
characteristic for all these devices will be approximately 
of.the form shown in Fig. 9 where it can be seen that for 
most values of bias the leakage is fairly constant. 

Some figures for high grade 20th Century units are 
given in the table below. 

TABLE I 

Detector Working Leakage at 
type voltage w. voltage 

SSNO3K 25 <LA 
SSNO5K ' 25 <ISA 
SSNO3K 300 
SSNO5K lOO <2A 

. BLAs VOLrS Workmq Volts 

Hg. 9. Leakage current characteristic of the s.s.b. detector 

S.B. 
Detictor 

Amplifier Stoçi 
r-i (F9 s) 

S.S.S. Exporider Rot motor 

(Fn (c..i\ 

Voriabli Powor 
8ics Suppi 

Supply (Fi6 

Fig. 8. Set-up for the detection of alpha particles using Fig. IO. Set-up for the detection of beta and gama radia- 
the s.s.b. detector. Output link on s.s.b. amplifIer (Fig. 3) tIan. Output link on s.s.b. amplifier (Fig. 3) to be connected 
to be connected between B and C between A and B 
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against unwanted noise. Some care 
should be taken with layout and 
screening of circuits to avoid both 
noise pick-up and oscillation. 

The bias supply is not specified in 
this case because the maximum 
voltage which can be applied to the 
device will depend on its rated voltage 
and this will vary from unit to unit. 

The 25 volt working detector is 

FIg. 12. Underside view of the rate- 
met er chassis 

Retaining Strip 

;'_;:] 

S.S.B Amplifier I G.M. Amplifier I 
Board 

EXanderSIage 
Board 

VR(CaIibrate 
Board 

,-. I. 
,.. - -. 

;s1 
Raterneter PL 3 

Board 

approach is to plot leakage versus bias for the particular 
detector and make allowance for the voltage drop in the 
megohm load resistor at the various bias levels. 

Too great a stress ought not to be laid on this aspect 
for, as can be seen, the difference made by the leakage is 
unlikely to create great difficulty. 

A suitable source of alpha particles is a luminous 
dial, but care should be taken to avoid fingering the 
characters for any deposit will reduce by absorption the 
available counts. Most important, however, is the 
presence in the luminous paint of radio-active materials 
which are selectively accumulated 
permanently in various sites in the 
body, particularly in this case the 
bones, and any risk of bodily up- 
take, however small, - should be 
avoided. 

S.S.B. FOR BETA & GAMA 
Detection of beta and gamma in 

addition to alpha radiations is made 
possible with the arrangement of 
Fig. 10 to which the addition of the 
expander stage (Fig. 4) gives the 
added gain required together with the 
necessary facility to discriminate i 

While this is of no consequence as far as the G.M. 
tube is concerned, because no operation of the tube is to 
be expected at this voltage, from zero to 10 volts is a 
region of great interest in the case of the s.s.b. detector 
regardless of its maximum voltage. 

The answer was to operate the e.h.t. generator at a 
fixed voltage using a preset control and to "pot" down 
the output to a variable potentiometer from which the 
bias voltage was obtained. lt was also necessary to 
ensure that the total resistance of the potentiometer 
chain was sufficiently high enough not to over-load the 

/ - 

I 
h - 

I- -.i , :j , 

-S5 S4 

VR? VR2 

: ' - t 

Battery 

C'amp 

T1 - 

,' 

BYI 

The problem is, of course, to ascértáin .by how much 
the bias is reduced by the leakage current flowing 
through the toad. Probably the most practical 

F 

BY 

generator rather than batteries was 
caltcd for. 

S.S.B. BIAS PROBLEMS 
Hcre again the problem of the bias 

calibration arises. At first sight it 
might only appear necessary to 
arrange the bias supply in much the 

J same way as in Fig. 7 and use the 
calibrated e.h.t. control as the means 
of obtaining variation. 

This will work to a certain extent but it has one 
serious drawback in that the e.h.t. generator will cease 
to function at outputs of about IO volts or lower. 

-. volts is the present limit. 
-: 

,. 
. I As a general rule only low voltage 

) 
; i 

working detectors are required for 
I alpha particle detection while for 

VR7 - - beta and gamma detection better 
r ( - 

- ¡ 
.. ' F-. results are obtained at highervoltages. 

The .T2 problems with the complete 
- ..- instrument in this respect was how - 

Power 
/ 

. 

j 
- best to portray the s.s.b. detector 

facility and in fact the most awkward 
- 

case was çhosen, this being for the 300 
- 

i-,, t volt variety where use of the e.h.t. 

Ift 

Support Rod 

Ì 
f 

,f 

S3 -. Fig. II. Top view of the completed 
ratemeter 

I / the most commonly used (and / cheapest), while at the other end of 
I -" the scale (and more expensive) 300 

i 
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Fig. ¡3. Dimensions an drilling details for the chassis 
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Fig. 14. Dimensions and drilling details for the front panel 
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Please send me details of the $TUDIO' Serles Loudspeakers I 
- 

CELESTION LTD i Name ----------------------------------------- 

Ferry Works, Thames Ditton, Surrey. Address_...... ------------------------------- i 

Telephone: EMBerbrook 3402/6 i ------------------------------------ G03g2' 

211 

SMALLER. ENCLOSURES 
The research and development department of 
Celestion has ñow evolved two new enclosure 
designs fortheseCo-axial loudspeakers based 
on a cabinet volume of only 2.5 cu. ft. and 
measuring 30f"x1Th"x11". 
Full dimensional details are included with the 
general colour brochure. 

Celestion 
Studio 
Series 

Flux Density - 17,000 gauss 
Total Flux 180,000 Maxwells 

Typical response curve of CX 1512 

20 

Typical response curve of CX 2012 

20cm 50 ¶50 250 lkC/, 2 5 '° ' 

i 
Celestion Lid., Ferry Works, Thames Dillon, Surrey i 

CX1512 Lii. io. o 
* PLASTAFLEX SURROUND * COMPRESSION 
TREBLE UNIT 4c TWO VOICE COILS * HIGH 
FLUX CERAMIC MAGNETS * RIGID DIE CAST 
CHASSIS * PURE ELECTRICAL CROSSOVER 

Specification 
Overall Frequency Response 30-15,000 c/s 
Power Handling Capacity 15 Watts 
Fundamental Resonance Frequency 35 c/s 
Crossover Frequency 4 kc/s 
Impedance 15/16 ohms 
Flux Density - - 13,000 gauss 
Total Flux 88,000 Maxwells 

CX 2012 £16. 1O..O 

* HI-FLEX FREE' SURROUND * TWO VOICE 
COILS * COMPRESSION HORN LOADED 
TREBLE UNIT * SEPARATE HIGH FLUX 
CERAMIC MAGNETS FOR BASS AND TREBLE 
UNITS * PURE ELECTRICAL CROSSOVER * 
RIGID DIE CAST CHASSIS * HIGH FREQUENCY 
LEVEL CONTROL 

Specification 
Overall Frequency Response 30-18,000 c/s 
Power Handling Capacity 20 Watts 
Fundamental Resonance Frequency 35 c/s 
Crossover Frequency 4 kc/s 
Impedance - 15/16 ohms 

IL 
114 

L1 

p 

PI 
_: * 

, 

e 

TWO 12 in. CO-AXIAL LOUDSPEAKERS 

WITH. IPUIESSIÖÑÄL PERFORMAN CES 
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4-S11TlON IN 

4-Stalion Ir.nhi.tor Intercom system ti master and 
3 Subs), to de4uxc plastic cabinet, for desk Or wail 
mounting. Call/talk/lioten from Molter to Subs and 
Suba to Ma,t.r. Operates on one liv battery. On/off 
swttcb.Volome control. Ideally suitable tOnsodrrnlse 
0111cc, Factory, Workshop, Waretsouoe, Boepttnl. 
Shop, etc. to keep instant inter.dbpartmentnl con. 
tacts. Complete with 3 conosrottog wires, each 66 ft. 
& other accessories. Nothing else to buy. Post Free 

INTER/TIM BABYALARM 
L4c4 -60t6S/ 

Modernise your Office. Shop, Warebouoe, Workshop, 
Surgery, Nursery, nod home with this latest to-o.way 
Traultitor Intercom, consisting of two units, Muter 
and Sub, to strong plastic cabinets with chromium 
stands. Mlegantly designed to ose as two'tsray Instant 
communication erstens -Call/talk/listen - between 
two person. anywhere indoors or outdoors. Both Units 
operate on one 0V battery. Comjilrte with 60 lt. 
wire. Battery 2/-. P. & P. 2/6. 

BATTERY (LIIBATOR ANO CHARGER 21/6 
Use yourTeonstatorp,sdjoorin(eerom f roo domestic 
...O. mains and charge dry battery FF3 0V to boost 
battery's life many times. Unbeatable value. Save 
your pounds on batteries. P. 0 r. ib. Complete 
with Plug, Lead and Snap cord. 

Fish price estended il returned In seren dayS. 

WEST LONDON DIRECT SUPPLIES (PE/I) 
6 Chignefl Place, Welt Soling, London, W.i3 

TRANSISTOR RECEIVERS 

AND AMPU FIERS 
This book describes the best and 
most popular working circuits for 
radios, record players and public- 
address systems. 

by F. G. Rayer 
30/- Postage II- 

TRANSISTOR ELECTRONIC 
ORGANS FOR THE AMATEUR by 
A. Douglac & S. Astley. 18/-. Postage 1/-. 
UNDERSTANDING LASERS 
AND MASERS by S. Leinwoll. 13/6. 
Pontage 9d. 
ELEMENTS OF TRANSISTOR PULSE 
CIRCUITS by T. D. Towero. 35/-. 
Postage. 1/-. 
MOTOROLA SEMICONDUCTOR 
CIRCUITS MANUAL. 16/-. Postage 
t'-. 
NETWORK ANALYSIS FOR TELE- 
COMMUNICATIONS AND ELEC- 
TRO NICS by R. A. Lampitt. 63/-. Postage 
2/-. 

BUILDING AND USING SOUND 
MIXERS by R. E. Steele. 30/-. Postage 1/-. 
HI-FI YEAR BOOK 1V65/6 by M. Henn- 
low. Il/S. Postage l/-. 

COMPLETE CATALOGUE I/-. 

TUE MODERN BOOK CO. 
19-11 PRAED STREET 
LONDON, W.2 
Phone: PADdington 4185 

Open 6 days 9.6 n.m. 

The ruHeN 
qati 

HOLE PUNCHES 
Inatant Typ. 
r diameter ............ 6/IO ea. 
Screw-up Type 
¿1° diameter Toggle switch ...... 8/6 

SIS 

r ,, 87G ......... ,,- 
r ,, B8A, 89A 

IO/i 

r,, ............ IO/E 
IC ., ............ Il/S 

I* diameter irsi. Octal 
Ir ., ......... - 

13/4 
16/2 
lt/IO 

89G ......... il/S 

ir ,, ............ 24/4 
,, Meter ......... 33/2 

Complete Set LV.3.6. 

No extra' charge for postage and packing in the U.K. 

Now supplied by: 

TOMPKINS & ONOMAN LTD. 
237 GIPSY ROAD 

WEST NORWOOD, S.E.27 

Tel.: Gipsy Hill 5000 

::d VALVES Reduced 
Bargain Prices 

lTd 1/8 EFOIi 8/8 PCLS3 10/6 
1115, 106 8/- EL,t3 12/8 PCL84 10/- 
364. 224 7/- EL34 12/8 PCL8O 11/6 
E.'Sl S EL.$4 7f- PL36 10/8 
IIcCS2 ). 7/. EVIl 9/- PLO1 9/8 
ECCS3I ETUI' 9f. PLO3 0/- 
ECL8O 9/- 11Z81 7/- FY33 12/6 
ECLO2 10/- 112.22 9/6 I'Y82 7/- 
1/CLIItI 10/8 PtA3164 8f- 1:36 10/0 
11h50 7/8 PCFMO 8/- EL84 9/- 

L..r. Kt..JlWINU IArt iAI4 
By leading British wonafoctarers- 

PROFESSIONAL GRADE - 

-DOUBLE-SIDED SPECIAL OFFER 3 ltena.,ge 
(each side coated) 5 reels only tape 180', 3/9; 3 LP. 223'. 

Q I D flIc 1450 feet )fl j post 4/9; 3 D.P. 300'. 8/6. P. & 
0pecia rice uuuer (2 reels) / free P. pe reel 6,1. 

Ideal for the esperinnencer who want, to TAPE REELS Mfre. eerpl,a. 
record both sides, end a good LP. Tepe for 8'. 2/3; 35'. 21-; 1'. 2/.; 3'. 
ihn enthusiast who wishes to record single 1/8; Plastics spoól contairsera, 

_____________________________ side only. 5'. 1/9; bi'. SI-; r. 2/2. 

Speaker. PU-3 ohma 2' ESt.!. 15/6. (lnodnescs 31' 
CO-AX 80 ohm CABLE 10/6. 3' R&15/6. Ii' Elao 16/8. .R.;.Aowlzb;.. 

High gr.aaie lose los. Ceilnlor Mr Spacci ,'Ç-'"...T°. t' a 6 llnodtnane 22/6. E.U.!. Ceramic 
Poiythene-jin. liens. Stranded Cotai, f 7 Mngnct 37/6. Tn-enter 22/8, Jack PIgp, 

f f t0tendur,l 2(' !grssnie Tspe, 2/6. &eeened ditto, New only 6d. yard j Ç 3/3. Mlnletnee e,r. IV. 2/8. $ob'n,ln. 1/3. 

TRIMMERS. Ceramic (Contpevs.lon Type)- 
3OpF, lOpP, 70p3', 9d.; 300 p5', SlOp8', 1/1; 
2bOyF, 116; 600pF, 1/9. 
PHILIPS. Bee Itt,. Types (cosse. oie spaced) 
-l'8p}', 1/-; 3'3OpF, 1/-. 
EROBS-Modens ContInetasl type.. Bro. 
oe ivory oUA (bid centre; r dl... 94. each: 
11. 1/8 noch. Cotta, knob, ivory, with 
gol,t centre 01' dio. 2/9 pr. Msstrlsing ditto 
2/0 en. LARGE SELECTION AVAILABLE. 
METAL RECTIFIERS. STV Typ.a-RMS, 
4/9; RM2. Oft; RM3, 7/8; EMa, 16/-; MMI, 
211-; RM4B, 17/6; Mollard BY100, 8/6. 

TUB-ILICTROLYTICS-CAN 
2525,. 50/12,. 119; 9+01480,. 4/8; 5050.. 
100/128,, 2/-; 30+22 278,, 416: 8/450,. 
4/250,. 2/3; 90/50/350,, 6't; 10+181450,. 
5/8; 00/250/278,. 12f8; 82+32'450v. 8/6. 
100+200/278,. 12/6. 

BAROAIIt PRICES SPECIAL LEIIOTUS ' 
20 ydo. 9f- roer. '2/'; 40 yd.. 1716 ence. :1/-; 
60 yde. 25f- caer. 3/4; Cetas, Flog. 1/-; s.t 70 Britsiock Rd.. Thornton Heath. Surrey. Rat.,.: O e.,a.-6 p.n...1 p..'. lIed. 
Sockets 1/-; Couplera 1/0. TUO 2100. treta, C.W.O. or '.O.D. Po,l rad ParkinG op ita lb. 1/'; lIB, Sf9; 3 lb. - 

. 31-; 3 lò. 3/il; 0 io. 4/o. . 

Volume Cooirols-SK-2 Meg. 0kw.. 3m. 
Mpin,ils-o. Morgatsite Mi4get Type flIn. diorn. 
(loar. 1 year, 1.0(1 oc LIN atlos led So. SI-. 
DF. 00. 4/6. TaIn Stereo lene Sse. 716. 
100 X. to 2 21/ohm with 1)P. 6.. 9/6. 

WAVECHANCE 5WITCHU. i p. i2-.ny, 
2 p. 2-nay. 2 p. fi'.ay, 3 p. d'way, 4 p. 
2-o 4 p hug .pin,lle, 3/8 ea. 

EJAMELLED COPPER WIRE.-ilb. reel. 
I4g'2Og, 3/..; 22g-20g, 3/6; 30g.34g, 4/5; 
30g.30g, 4/9: :ltIg.4og. 5/-. etc. 
TIllED COPPER WIRE. lU-22g. 41- lIb. 
ERSIN MULTICORE SOLDER. 60/40 44. 

er yarl. Corto., 6d. 1/-, 2/6. etC. 

insert with permeability 
coing on FM and combined 
AMI FM IF transformers. 460 
kc/s and 10.7 Mt/s. Dust core 
tuning allcoiis. Latestcircuitry '-,. 
includingAVC and Neg. Feed- 
back. 3 watt output. Sensi- Aligned 
tivity and reproduction of a and tested Caer. & 
very high standard. Chassis ready for £ I 3. I 9 6 Ins. 7/6 

size l3+x6°. Height 74°. UU. 

Edge illuminated glass dial I lrx3r. Vert, pointer. Horix. 
Station names. Gold on brown background. A.C. 200/250V 
operation. Magic-eye tuning. Circuit diag, now available. 
Comp, wIth Tape, 0/P socket. ext. spk'r and P/U sockets and 
indoor FM aerial, and 4 knobs -walnut or ivory to choice. 3(2 

P.M. Speaker only required. Recommend.d Quality Speakers 
IO' Elac. 27/6. 134"xr E.M.I. Fidelity, 37/6. 12° R.A. with 
conc. Tweeter, 42/6. Carr. 2/6. 

nid., .03 mid.. .04 soIg. 3d.: .05 mid.. 
.1 mid., 1/-; .25 mid., ilS; .5 sold., 116. etc. 
Midget Toning Condenser.. Z.B. "00" 200 
p3' and i76pF, 8/6; ditto with trinner., 9/6. 
Z.B. I2OpV and lOspF cone. 10. notion 
10/e. 365pF cingle 7/6. 

Condense. Silver Mica. All saine, 2pF to 
1.000pF, 64. each. Ditto. Ce-unie. 3d. Tub, 
450V T.C.C. etc. 0.001 lFd to 0.01 and 
0.11 350V. 3d. 0.0-0.1/500V., 1/-. 0.25 Hunt, 
1/6. 0.25 T.C.C. 119. cte., etc. Close Tul. tlÏieu-I0% 5pF'bOOpF, Od. 600-5,000IF, 
u-, 1% 2pF'IOOpF, Od. IOOpF-SOOpl, lid. 
O75pF4.000pF, i/O. Ruialon-l"uIl Range 
IO ohn.n'iO meg. ohms 20% 1 and W, 14,, 
(W. 3d. (Midget type modern eatIng) 
1W, Id., 2W, Sd. RI-Stab. 5% 8W. W, 64. 
(100 ohms-1 mrg.). Other values Sd. 1% (W, 
116, etc.. etc. 

TYGAN FRET (Contem. pot.), i x 1D. 
7 VALVE AM/FM RADIOGRAM CHASSIS 

TRANSISTOR COMPONENTS 
MkgetL1's-46KefofgIo.dloni.firat, 

tle gilt tlnlh lin.:.. 41e, diamond me.h New 1965 Model Now Available o... coil M. a LW. .fgln. unni ....... 6/- 
4/8 oq. ft. MultIples of tin. cut. Max. ise Thr.. Waveband and Volees ECC8S, ECH8I. Midget Driver Trono. 9:1 ............. 6/. ìU''Cnbln.t AoounUg 
Wadding (Ile. thick opprox.) lOIn, elite. 

Switched Gram positions. 
Med. 200-550m. Long 1,000- 

EF89, EABC8O, EL84 
EM8I, EZ8O 

Midget Output Trans. muPo1 
0/. 

our length cot, 6/. pI. 2000m. VHF/FM 88-95 Mt/s. ... 
Elect. Conden,eri-Mudget Type 1 midIs 
i»fil. en. 1/6, 100 mId. 2/., 12V, 

Philips Continental Tuning - Condenser, 150 V. orklng: .01 mId., .02 
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Fig. 16. Circuit board cradle. 
This diagram gives the con- 
struction details of the cradle, and 
also shows the manner of installation 
of the four sub-units - 

s3j 23/ex 185.WG. 

(With If Icsg b,nt 45° 

'ALUMINIUM SC&EN (loro 

aton.nd) 
L,b. AMPLIFIER BOARDI 

I, 
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i 

Fig. IS. Front panel components and wiring. Key to the coding of the external connections is given in Fig. I. (last month) 
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C7removed from under 
I chassis position fer 
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. Screens on Cradle 
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the main asseñibly circuit components should be Fig. 5. Input at iS is NEGATIVE. 

214 .1 

L .. .:: S 

.1 

are requirea ana space is not at a premium. 

MAIN CHASSIS ASSEMBLY 
Details now follow of the construction of the com- 

prehensive instrument shown in the illustrations. 
Construction commences with preparation of the 

metal work for the main chassis assembly. This 
consists ofthe chassis proper, Fig. 13, and the front 
panel, Fig. 14. - Both these items are made from 18 
s.w.g. sheet aluminium. Drilling positions on the front 
edge of the chassis should be obtained by offering up the 
completed front panel to the chassis. 

When the front panel has been bolted to the chassis, 

Details of the battery clamp are given in Fig. 17. 
The third and concluding part óf this article will 

cover the construction of the individual circuit boards, 
the final assembly and wiring, and the setting up and 
operation of the ratemeter. 

ERRATA 

The following small amendments should be made to diagrams 
included in Part I. 

Fig. I. Value of C5 should be 5.00OF. 
Common side Cl, C2 and C3 goes to f4. 

Fig. 3. Output to ratemeter at F2 is NEGATIVE (link 
between B and C). 

The top and underside views of the finished ratemeter 
(see Fig. 11 and Fig. 12) show the compromise method 
by which the sub-unit boards can be mounted in a 
roughly similar manner to the conventional plug-in 
modular form of construction. The important 
difference in this case is that although the boards are 
moveable they are not strictly removeable unless the 
wire connections are broken. 

Adherence to this "modular" system was considered 
necessary as far as the complete instrument was 
concerned in order to keep it as small as possible while, 
at the same time, still clearly made up of separately 
useable sub-units. 

Of course there is no reason why individual con- 
structors should not employ good alternative systems 
better tailored to their own requirements, if they prefer. 
This is particularly so if only sections of the instrument 

CRADLE FOR CIRCUIT BOARDS 
The cradle which holds four sub-unit boards can be 

seen in the underside view of the chassis, Fig. 12. 
Constructional details are given in Fig. 16. The 
cradle is made from *in thick X 3m wide s.r.p.b. with 

in deep slots cut crosswise. Two hacksaw blades 
mounted side-by-side in the saw will cut slots of the 
correct width for the Veroboards. A lin wide strip of 
the same material with corresponding slots and fixed at 
each end to the chassis forms the board retaining strip. 
(If an extra conductor is left at both edges of the 
eleven-way Veroboards, making a total of thirteen ways 
in all, this will allow them to be mounted in the slots 
without fouling the components wires on the "1" and 
"11" conductors-see Part Three). 

Two holes are drilled in the cradle for fixing this to the 
chassis as mentioned in Fig. 16. 

raaiaiion aiscussea. 

MECHANICAL DESIGN 
The mechanical design of the prototype instrument 

naturally raised questions regarding the best method of 
arrangement, the Veroboard sub-units being the fore- 
most consideration in this respect. A commercial 
instrument built for the same applications would almost 
certainly employ plug-in circuit boards making a very 
convenient unit. It was felt however that this sort of 
refinement would unnecessarily add to the cost and be of 
little or no benefit to the constructor building this 
instrument as described. 

are two potentiometers (VR2, VR7) which are mounted 
on the deck of the chassis, close to the front panel. 
The "external" wiring, i.e. the flying leads Al2, H4, 
etc. are best omitted at this stage;. they can be added 
when the sub-units have been incorporated in the 
chassis. - 

The two transformers (TI, T2) are bolted to the top of 
the chassis as shown in the photograph, Fig. 11. The 
mains connector PL1 and the fuseholder are fitted to the 
rear edge of the chassis. The capacitor C5 is clamped 
to the side of the chassis, see Fig. 12. Fixing holes for 
all these items are included in Fig. 13. 

'p 

this should be borne in mind when choosing the bias 
supply, as obviously a 25 volt working detector can be 
very easily operated from a small battery. 

Once again a source of beta and gamma radiations is 
the luminous dial-provided that the alpha particles are 
absorbed by a thin sheet of paper placed between the 
source and the detector. 

The luminous watch face may not be the most perfect 
source by laboratory standards, but it is undeniably the 
most easily obtainable and can readily be used in a 
number of experiments involving the three types of 

8 

[J 
Holis V'DIA. 

Fig. Il. Battery clam p. See also Fig. II 

mounted in position and the wiring completed so far as 
is practical at this stage. Fig. 15 shows all the front 
panel componentsin situ; also included in this diagram 

e.h.t. generator. A value of 20 megohms was used in 
the prototype. 

It is necessary, therefore, to take into account the 
impedance of the supply when calibrating the "s.s.b. 
volts" (VR3) for a particular detector whose leakage is 
known. 

To put the problem in its proper perspective it should 
be said that not many experimenters are likely to need 
300 volts bias for, in practice, 9 volts bias will still 
enable one to detect even quite low energy beta and 
gamma radiations with a good 25 volt working detector 
using the circuits of Fig. 10. The described arrange- 
ment using the e.h.t. generator was incorporated in the 
instrument to show that it could be done if needed and 

MATERIAL: 18 5MG. S4uminuum 

r' 

L 
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Fully displayed and described. Take your pick! J 

I IQE semiconductor center 
INTERNATIONAL RECTIFIER CO. (GREAT BRITAIN) LTD.. HURST GREEN. OXTEO. SURREY. PHONE OXTED 3215. TELEX RECTIFIER OXTEO 8819 
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TRANSISTORS . ZENER DIODES . SILICON CONTROLLED 
RECTIFIERS . GERMANIUM DIODES SOLAR CELLS 
SILICON RECTIFIERS SELENIUM STACKS BRIDGE 
RECTIFIERS . PHOTO CELLS . INSTRUMENT RECTIFIERS 
DUAL DIODES . AUTOMOTIVE RECTIFIERS . MOUNTING 
ACCESSORIES. PROJECT KITS. MANUALS 
Over loo items available, prepacked and prepriced, many with free 
instruction manual and project and experiment details. Send to 
your nearest IR Semiconductor' Center for the full illustrated 
cataloaue and Drice list. 
Co. Do,'h.n,: Rod Radio Shop. 31 Crotree Rd. Sondorland, Tel: 72087 Kont: a, w. Cor,on,.,78 Broad St. Canter- 
bory, TIz 65442' Lonconhirn: P. Kirkland Engineering Ltd., 16-I8Albion St., Manchetterl. Tel: CEN 1226 R.S.C. 
(Manchotter) Ltd., 60A-608 Oldhan, St. Manchester, Central 2778 London: Henry's Rodio Ltd. 303 Edgwaro Rd. 
London W2. PAD 008 . G. w. Sn,ith & Co. Ltd.. 3 Li,le St. London WC2. GER 8204 & 9155 torne.CIyne Ltd.. 
162 HoIIowy Rd. London N7. NOR 8161 . Laky', (Harrow Road) Ltd.. 42 & 43 Tottenhan, Cosart Rd. London 
Wl.M1J52605 . Middlesex Odoon Rodio Lcd.. I46CoIIegeRd. Harrow, HAR5778 SosachSsappIjEIeccricaILtd.. 
90 High St. Edgware, EDO 6751 . Northsan,bnrlondz Aitken Bro,. & Co., 48 Podding Chare, Nowcatle tapon 
Tyne I. Toi 26729 Rlchley & Froemn Ltd., 100 Percy St. Newc0ttle opon Tyno l,Tol: 23285 Scotlond R.S.C.. 
(Manchester) Ltd.. 326 Argyle St. Glasgow, Cicy4lS8 P. Brown & Co., 45 George IV Bridge, Edinborgh I. Calodonion 
3461 ' RME Ssarplas Soppltes, 143 Stockwell St. Glasgow CI, Bell 2634' StarrOy: Homo Radio (Mitchans) Ltd., 187 
London Rd. Mitchan,, MIT 3282° Warwich,hlr.z Regency Electronic,. 29 Rotent St.. Leamington Spa, Tol.22590 
Yorkshire: R.S.C. (Manchester) Ltd.. 106 Newport Rd.. Middlesbrosagh, Tel: 47096' R.S.C. (Manchester) Ltd., 
IO North Parade. Bradford I, Tel; 25349. 
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- I Eddystone Works, Alvechurch Road, Birmingham 31 
PE/3 Telephone: Priory 2231. Cables: Eddystone Birmingham. 

. Telex: 33708 LTDIED9 

<fl TELEQUIPMENT 
______ - --- ____________ 
I I Telequipment Ltd.. 313 Chase Rd.. Southgate. London N.14 

Tel:FoxLanell66 
I I 

. Please send me, without obligation, the 
desciiptive leaflet on the Serviscope Minor. 

NAME 

ADDRESS ............ -- ................ ."- ....................... --- I- ................ - .... *-...- .... -.- .... -,.-- .... ____ I 

The largest of the range-Cat. No. 903-is illustrated above. Made 
of aluminium alloy, lt has internal dimensions of 1k In. s 4i In. x3 In.,_ 
and weighs 21 oz. Details of the other boxes are as follows: 

Catalogue Number dimensions weight 
896 4 In, s 2i In. s i In. 11f ox. 
650 4kIn.x3fln.x2In. i8oz. 
845 lfln,x4fin.x2in, 32oz. 
6827P if In. i 4f In. s 2 In. 16 , 

Cat. No. 6821P Is of aluminium alloy, the others of Macak alloy. All 
are complete with close-fittIng flange lids and are supplIed In 
natural metal. Data sheets on request. 

Eddystone RadioLimited. 

Extend the range of your present test instrumentation 
with this versatile Telequipment oscilloscope. Simpli- 
fied operation-minimum controls, automatic time 
base synchronisation-but top quality construction. 
2.75 tube with graticule, contrast filter and rubber light 
hood. Bandwidth 3OKc/s (-3dB); maximum sensitivity 
lOOmV/O.5cm division. Time base continuously variable 
from lOOusecs to lOOmsecs per 0.5cm division. Mains 
operated, fully portable. Instruction manual supplied. 
Descriptive leaflet on request. 
Obtainable only direct from the country's largest 
specialist manufacturer of portable oscilloscopes for 
science and industry. 
Servscope s a registered trademark 

DIE CAST 
IN STRU MEl 
BOXES 

w 
Chemie rice 16 o e lilo, high. Neo- manufacture. Dial 14) e din. in 
crean, and red. 200-220v. A.C. only. 
Pick-up. Ext. Speaker. Ac., E., and Dipole Socketi. Five puchbutton.- 
OFF. L.W.. MW.. F.M., und Oron. Aligned und teet.e,l. Tone control. 1000-1900 
M.: 200.000 M.; 58-98 Mc/e. EZ$0, ECH8I, EFS9. EABCSO, ELS4. .ECCSI, 
3.ohm epeaker required. 
9 e 6m. ELLIPTICAL SPEAKER 26/-. 
TERMS: 13.10.0 down and O monthly l.ayment, of 92.4.0, total 114.10.0. 
V.H.F. DIpole 12/6. Feeder 64. p4. 
ALTERNATIVE DESIGN. Similar to above choocie. With addition of SW. 6-17 
Mejo, 116.16.0. TERMS: 23.10.0 down und 6 monthly payment. cl £2.40. 
Total H.P. price 116.14.0. CircuIt diagram 2/0. 

NEW 6 PUSHBUTI'ON STEREOGRAM CHASSIS 
MW; $.W,1; S.W.2; VHF; Gram; Stereo Oran,. Two ecpurute channel, for 
Stereo Orn,,, cita balance control. Alio operateo with two epeakern on Radio. 
Cbn.ei, eine 15'X 7'X li)' high, Dial cream and red 15'X 3'. 
Price 917.17.0 carr. paid or 14.0.0 eleponit und 6 monthly paymente of 90/-. Total 
H.P. price 919.0.0. Ce'ean, moulded ecrutcheon for dial 7/6 entro. 

GLADSTONE RADIO 
66 ELMS ROAD, ALDERSHOT, Hants. 

(2 mine, from StatIon and Buie,.) Aldernbot 22240 - 
CLOSED WEDNESDAY AFTERNOON CATALOO(JE Od. 

Eddystone 

I 

., 
Ii 

The SUPER 6 
LONG AND MEDIUM WAVE 
TRANSISTOR RADIO 
* 6 tranaistore and diode. * 390mW. * Suprrhot, Ferrite rod aerial. * Component positions and reference, printed on l,ack of board. * Wooden 
cabinet, U X 71X31 In. * Vinyl covered. * 6X4 inropeoker. * Booklet 
2'-. Free with kit. * Lining up nervice. * All parts ouppiled separately. 
Write for ll,t. MAE. please. VT9 or PP.9. (3/9 with kiti. 

COMPLETE SET OF PARTS ONLY 
PLUMp/-POST 

OR FULLY BUILT 18.7.0 Fao k Care. Paid 

AM/FM (V.H.F.) RADIO GRAM CHASSIS ¿13.13.0 
- 

- 
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Fig. I. Circuit diagram of the adaptor. The circuitry within 
the inner dotted line is made up on the printed circuit 
board. The outer chein dotted line indicates a metallic 
screen, such as an aluminium box, In which the complete 
circuit is ossembed 

Fig. 2. Layout of components on the board. The coils LI 
and U and tuning capacitor TCI are the same as those 
used in the a.m. radio tuner described elsewhere in this 
issue. Notice the lnk wires at A, B, and C 
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Tills 
adaptor is a simple device to enable an electric 

guitar to be used with a domestic a.m. radio receiver 
The guitar output leads are connected to. the input of 
this unit; the output of the adaptor is connected to the 
"aerial" and "earth" input sockets of a medium or long 
wave receiver according to the type of coil used. 

The signal from the guitar (or microphone) modulates 
an r.f. signal produced by the oscillator circuit tuned by 
LI, L2 and YCI. The circuit diagram is shown in 
Fig. 1. These tuning components are the same as those 

described in the "A.M Radio Tuner" article elsewhere 
in this issue. The output is taken from the collector 
of TR2 via a 22pF capacitor. 

This capacitor can be replaced by a home-made 
capacitance consisting of two short lengths of wire 
(about 2m) with thin insulation, which are twisted 
together. The collector of TR2 is connected to one wire 
and the output terminal to the other. The two wires 
must flot touch each other (electrically) but must be 
close together. 

/ 'UsEs this simple deeice o 
play an electric guitar or a 
m icroph on e th ro ugh your radio 

GUITAR PRACTICE ADAPTOR 

I" 

I - SS 
C- - 

S S S 

i' I 

BB4 

-.1 

. 

: . : 

H: 

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressorPDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

http://www.cvisiontech.com
http://www.cvisiontech.com


PL2 and SK2 coaxial for the output 

Miscellaneous 
Printed circuit board (see text) 
Insulating board 2m X 2m (see text) 
Battery connectors (if required) 
Metal box to house whole unit 
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BB8 Ultrasonic Sawtooth Generator 

BB9 Envelope Amplifier 

PLUS Vocal Sound Effects Unit 
Guitar Sound Effects Unit - 

Inductors 
LI and L2 made by winding 28 s.w.g. enamelled 

copper wire on in diameter ferrite rod (detai's 
as in "Radio Tuner") 

Battery 
BYI If volt cell, Ieakproof 

Switch 
SI Single pole on/off 

Plugs and sockets - 

PLI and SKI coaxial for the input 

NEXT MONTH 

BB5 Wide Range Harmonic Oscillator 
and Metronome 

BB6 Bistable Trigger Circuit T 

B 87 Regenerative Coincidence 
Detector - 

I 

C2 OOOIF mica or polyester 
C3 0033F mica or polyester 
C4 lOOF elect. ISV 
CS 0033F mica or ceramic 
C6 22pF ceramic (see text) 
VCI 3SOpF mica or air dielectric, variable. 

Transistors 
TRI 0071 (Mullard) 
TR2 MATI2I (Sinclair) 

Diode 
Dl 9A5 

Switch on the adaptor and rotate the tuning capacitor 
knob. This should produce a series of whistles from 
the receiver due to passing heterodynes and will indicate 
that the adaptor is oscillating correctly. 1f these 
heterodyne whistles, are not heard, even with the 
receiver volume control turned up, the connections to 
L2 in the adaptor should be interchanged. The 
adaptor may fail to oscillate if these connections are 
incorrect. 

Now connect an electric guitar, or other low level 
audio signal source, to the input socket SKI. Tune the 
adaptor with VCI until the audio signal can be heard 
through the receiver loudspeaker. 

via nearby metallic objects) can be most disturbing. 

COMPONENTS . . 

ResIstors 
RI 22kc1 
R2 IOkû All resistors 10%, - watt carbon 
R3 lk J 

Capacitors 
CI 4OMF elect. 12V 

connected to the common "positive" copper strip 
from BYI. 

TEST THE ADAPTOR 
When the complete adaptor has been constructed and 

wiring checked, it can be tested. Connect the output 
from SK2 to the aerial and earth sockets of a domestic 
a.m. radio, making sure that the screen is connected to 
the "earth" terminal and the centre conductor to the 
"aerial" terminal. If the receiver has no "aerial" and 
"earth" sockets (it may use a ferrite rod or frame 
aerial), a single loop of wire round the internal aerial 
may be connected to the adaptor A.C./D.C. receivers 
should not be used. 

Switch on the receiver and tune to a "quiet" spot. 

whole unit; the other end is connected to the r.f. output 
terminal (SK2) for subsequent connection to the radio 
receiver. 

METAL SCREEN 
The metal screen is advised to p1event interference or 

interaction with nearby receivers. The simplest is a 
small tin, aluminium, or copper box with the input and 
output sockets SKI and SK2 (coaxial types) screwed to 
the box on opposite sides. Although the r.f. output may 
be only a few millionths of a watt (a small fraction of a 
milliwatt), without the screen the interaction (possibly 

the board to insulate the copper strips from the metal 
box. This plate can be cut 2m sqÚare with four in 
diameter holes drillèd to match the fixing holes in the 
four corners of the printed circuit bbard. Alter- 
natively, it can be made a bit larger according to the 
size of the metal box, so that both the printed circuit 
board and the ferrite rod can be mounted on it. 

The two boards are screwed together on wooden 
mounting blocks glued to the inside of the metal box. 
Allow sufficient space to house the tuning capacitor 
VCI, the leakproof battery BYI, the on/off switch SI, 
and the two sockets SKI and SK2. The box should be 

-- 

Yet another method of coipling the output is by The layout of components, using the same printed 
means of an extra winding on the ferrite rod. Only one circuit board pattern as before, is shown in Fig. 2. 
complete turn of wire is needed and should not be too Link wires are required at A, B, and C (see Fig. 2). 
close to either of the other two windings. One end of A backing plate of thin plain s.r.b.p. or other 
this winding is connected to the metal screen round the insulating material can be attached to the underside of 
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NAME... ....._. 
LADDRESS 

CAPITALS PLEASE OR WRITE IF YOU PREFER NOT TO CUT COUPON (No representatives employed) P.E.3.66 J 
British National Radio School 
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schematic diagram. The course then shows how all the basic electronic circuits are constructed 
and used and HOW THEY ACTUALLY WORK BY. USING THE OSCILLOSCOPE 
PROVIDED. An application is given in -all the main fields of electronics, i.e. Radio; control 
circuits; computers and automation; photoelectrics; counters, etc., together with rules and 
procedure for fault finding and servicing of all types of electronic equipment. For a new and 
exciting approach which gives a real understanding of electronics in an entirely practical way- 
this çourse has no equal anywhere to-day. . 

POST NOW FOR FREE COLOUR BROCHURE 

To: BRITISH NATIONAL RADIO SCHOOL. READING, BERKSHIRE 
Please send free Brochure, describing your LERNAKIT Oscilloscope Course without obligation, to: 

 
Transistor Experiments Morse Code Oscillator 
Electro-magnetic Experiments Simple Transmitter 
Basic Amplifier Electronic Switch 
Basic Oscillator Photo-electric Circuit 
Basic Rectifier Basic Computer Circuit 
Signal Tracer Basic Radio Receiver 
Simple Counter A.C. Experiments 
Time Delay Circuits D.C. Experiments 

This complete practical course will teach you all the basic principles of electronics by carrying 
out experiments and building operational apparatus. You will learn how to recognise and handle 
all types of modern components, their symbols and how to read a complete circuit or 

I 

1 - - Learn how to - 

n11 I . READ AND DRAW CIRCUIT DIAGRAMS 

\ II 
RECOGNISE, HANDLE AND UNDERSTAND 

\fl every type of modern ELECTRONIC COMPONENT 

OVER 40 EXPERiMENTS- including:- 
Valve Experiments Square Wave Generator 

ei*d *uz#' e/ecfrauc the liR N AK IT 

No maths - No unnecessary theory 

NO PREVIOUS KNOWLEDGE NEEDED 

BUILÓ A PROFESSIONAL 
CATHODE RAY OSCILLOSCOPE 

'- 

I_ OVER c3j i CIRCUIT/EXPERIMENTS 
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Waterproof Heater Wire 
1G pd. length 70 watts, self regulating 
temperature control, 10/-, post free. 

Siemens High 
Speed Relay 
Twin coils aaljaotable tension 
change over contact-pint points. 
Very sensitive. IiiOQ + LOOÇ 7/0. 

s 
1,OiioÇ + 1.00oç 10/-. 
1,7301 + 1,730(1 12/e. 

SPEAKER BARGAIN 
12in.Hlglsfidelity 
los.d.peaker.Bigis 
tax permanent 
magnet type with 
either 3 or 16 V 
ohm speech coil. 

Price 29/8 pias 3/C post and Insurance. 

famous 6 transistor, 2 wave band, 
soperhet rereicer until recently retailing 

Onits 39,16 pias 3/6 

PRINCESS 2 wave 
Ito circuit leatore, ill the latest refinements:- A.V.C. lush-pull output. 
Feesltosck, etc., etc., mahnte, efficient ready seound aerial and 2in. P.M. 
speaker. Trasscistore-ca.ze-evervthhsg ss.ppliesi eneept battery. 
Iostructlanr srtpplie.l bat if required separately 1/I. 

TRANSISTOR BARGAIN 
Transistor set case with carrying handle size 
IOXOX3in, Strongly usado Irons best 
plvaoosi ansi covered Tao tone fabric-louise 
very smart-suitable for receiver-amplifier 
-entensian speaker. etc. Originnhly listel 
at 29/si hut offerest tins month at only 16/- 
pias 6/- post nod lnsaronce airo given leer e 
with It is a printcd circait board to salt it and 
hssibling instructions for fine two nave 
radios-Don't miso this grand alter. 

CAPSTAN DRIVEN 

Change alt those oid.lashioned 
* ones to them modern lazed 

a-: types or Install a new ring finnin. 
White sockets for surface 
mounting Or far letting into 
wall or skirting-best tanks 

(O.E.C.). 9/6 with switch or 3/9 lens switch. Min 
or more post Iree, otherwise anisO 2/., 

HEAT AND LIGHT 
UNIT 

(lives 300 watts of beat with 
approx. 130 watts of light and 
simply fit. iii piare of iannp, 29/8 - 
ptun 3/6 carriage ansi iasarance. -A 

JSEED & PLANT 
RAISING 

Coil heating wire ant trans- 
former, Suitable for stanntar,I 
size gardais franje, 12/6 pIas 
2/ft post and insurance, 

Cabinet snip 
l'bis fine cabinet a, - 

Illustrated but les. '' 
control knobs is ovuli. 
able this month ot n 
.peclnl snip price of 
12/S. pius 3/6 post until 
insuranCe. Sise is 
Ijlu. X Sin. X - 
lin. nd it i, - 
nicely covered ' 

.ic.i. i" - « 
'a 

-SELF-ENERGISED 
- r" TELEPHONES - 

These require no batteries, - iufacttheybuveonlytoi.e 
connected by o pulpal 'ires. I - They can thus be fitted Into - 

I_ 

existing bell circuits, Re' 
suits are extremely good 
and nnsintennnce costa ore 
oothing. Bnndsets corn' 
plete nsssuse,l ouI te.ted, 
16/- euch, 2/43 post. Tua 
post free. 

SHEET PAXOLIN 
Ideal for transis- 

tor projects. - 

Special oBer 12 

panels IXSIo. 5/. 

INFRA-RED HEATERS 
Make up one of tbe,c lutent type - 

heater,. ideal for bathroom, etc. 
rhey are eirnpie to flinke from our 
eazy.to-foilow. Instructions-uses siiica eoclose.l eiemenb designed for the 
eorrect inira'rei wavelength (3 mIcrons). Price for 760 watt, element, 
sii pari,. meIosi rosisse us lliootrnte.i, 21/8 piso 3/8 post nail In,. Pull 
switch 3/' cetra. 

1I 

750 mW TRANSISTOR 
AMPLIFIER 

4 transistors Including tuo In push. 
pull'lnput for crmslol Or magnetic 
microphone or pick.up - feedback 
loop, -sensItivity 5 rn/v. Price 19/8. 
Pont nail Ins. 2/il. Spenker. 310.12/8; 
list. 16/6: 86s.X41o. 14/8. 

B.S.R. UAI6 RECORD PLAYER oniylil-i9-8 
WHICH IS THE BEST RECORD 
CHAIGER TO BUY? If you wont a 

çÇ "pretty "assit which will gis-e next to 
prefect resulto nod years of trouble' 
free service even though It moi not 
ola ny. get the most nareiui trentmocnt 
then the unit for yss i, the B.$.R. 
UAII. 1k operates at unoal four - speeds oil standard AC. mains, token 
one to ten records (odxed aises If 
you like), is super slim uniI Stteii 
with farm100s " Full'}'l '' head for 33 
or 78 records. 

You cost howe one of these brani neu- in perfect order, guaranteed und sent 
b insured transport mr only 24/19/8 ploo 6/6 carriage sal Insurance. 

THIS MONTH'S SNIP 
Consplcte set of parts to build this 

- BATTERY ELIMINATOR 
With this you con operate 
yosr pocket radio from the 
mains You cas, sl.o re. 

.7-' cbae e PP3 batteries See 
or sia timm. Only 18/2 phis 

- 3/- post und insurance, 
WIil nave Ito cost tu no Urne 

TWO-WAY 
RADIOS 

Givo communication over j mile. j 

FULLY -tmnnsi.toeised-eryst-al i' - 

controilesl, bullt.izs telescopic 
aerial-prcss hutton operai ion- r' 

PP3 batteries-pair Instruments 
complete and ready to use. 
87/9(8 plus 6/- post and ' coca 
Insuen,sce. G.P.O. licence required 

____ A STATK?N 

improve efficiency. 
Ideal Io honor-office-- shop-surgery, etc. 
Complete outfit cosuprises Muster unit and three 
substations Cock oi which can call the muster und 
hove full tu-o'wny working. No wiring problems 
os subo lltted with loft, twin flex und they plug into 
socket,. Also included la pocket of staples-and 
batte"y, Ioibin else to huy- 27/11/- plu. 4(6 
past nn,i Isoumnuce. 

13 AMP. SOCKETS 

Whirl postage is not definitely stated 
u an litri then orders over £3 ars 
post tree. Below £3 add 2/9. 
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ELECTRONICS (CROYDON) LIMITED 
266 LONDON ROAD, WEST CROYDON, SURREY 

post orders to: Dept. PE.4, SPRINGFIELD ROAD, EASTBOURNE, SUSSEX 

THERMOSTATS 
Type "A" Il omp. to, controlling roone heotaro, 
greenhouse, nirlop cupboard. lia, ,pin.ile toc 
pointer knob quickly n,ljoMoble fron, 30.80'F., 
9/S pion JI- post. Suitable bon for well ,s,oe,nting, 
11-. p. g. p. Ii.. 
Type " 9" JI 000p. This In a lilo long rod type 
sum!, by the furono. SInesio Co. Spindle adiaste 
thi, leone l0'330F. Internal Screw altere the 
setUoc no this ooukl be odjuetoble over 30n to 
I000'fr'. Muit.ble for controllIng fornacO, Ovan kiln, 
Immersion heater nr to make llame'et.art or tire 
starci. 8/6 plus 2/li post and Insurance. 
Type " C "i. i small porcelain lheroiost.t as fitted 
to electric blrinket, eta. I crap catting .rIju.table 
by seren through pide, 3/6. P. it P. (bI. 
Typs "D." We call thi, the Jee.el,it is it cutis lo 
md out at around freeslrig point. 2/3 amp.. Ku. 
many uses, one of which would he to keep the loft 
pipe, from trooping, if a length of our blanket wire 
(16 yd.. 10/-) is wound round the pipe,, 7/e. 
p. & p. 1/1. 
Type "E." This i, Oigeisiard reirlgerntarr 
thenoostat. Spindle adjust,,ienta cover nonno1 
refrigerator teonperntuec, 7/6 plu. 1/. poet. 

WALL MOUNTING THERMOSTAT 
By 8t.chwell, intended br use to control tubular 
or any type of npace'heatens indoors or in a green. 
houae-oil(uutabie Oi'er 40/60 completo with 
,Isorintlng serras. 29/6 plus laut 2/ti (nonoal price 
is at lea.t twice this). 

THREE UNUSUAL ITEMS 
OZONE OUTFIT-lu, removing smells nil 
generally improving any oppressive al-sane. 
phere. Kit consits of P011ips mane losap coil 
imams unit, only nocif. boo. 19/ti plus 3/ti 
pontage ansI In,urance. 
BLACK UOHT UNIT. 40 satt intensity. 
comprises Iinnnp. lai1'p hohler .Ini 40'natt 
choke, Only 19/6 pioe.6/6 yarn. on,l is,.. 
TIMER KIT. Speciol offer of all ioanposies,ts 
except flirtaI bon to snake nains operating 
interval timer for photageaphr, etui., 12/6 
pits. 2/il poet. 

TAPE RECORDER 
.Allhough some nell made spoof 

- hives machines give remarkably 
- .2-" gno.l resull,, there, is no doubt 

s, that to achieve anything lIke 

\ __- perfeetlasn an,l ta have versatility I.. o Ciain,tao Driven Tape i. essential. 
"l' Now at foot we can offer you o 

'a - a Cnpsi.alei Driven, completely port' 
o able battery npratenl inutrunnent 

it in reoearliohly low price. Sn 
r' lou in fact that poIs can easily 

offrir,! to bave a second machine 
loe ose lo your car. ornee, home. 

- etc., or to give to reps. or relui loris 
to eachange tapes. 

SPECIFICATION: 200I7000 c.p.a. 100 nW. output-double track-twlo 
sm.ee'l (3) an,! if) List realo,! tine-bin, sparii gives one hour playing with 
stannlur,l tripe, weight 7 lb. SIse 8X11 X 3. Coorplstu with batteries, 
nilerophone-tispe spool and irmntrisetlon manual. Nothing io go wrong If 
you rise a gonel tape usai keep heads cieno. Donnosoteatlon glamlly given mt 

nor Croydon nhop. 
Speoi,l Soir Price This Mnoth, 911/11/O, mot muni,! insurance 6/6. 

See in the Dark IN FRA-RED BINOCULARS 
These loira renI Irom a kick-. 
voltage morco ellI enable Objecta 
tes be seen in the dark, prockling 
the objecta are in the rays.ol on ' ...... - 

infra-roi! boas.. Each eye tube . . 

O' - 
contains a complete optical IOns 
nystassi as weil rio the infrus-red ,, c .. 
cell. These optical systeme can 1/./A/ 

'- .lO, h4 
be use,! as Irens for TV. canseras 
-light cell, eke. (.Ietalls supplies!). 
The binoculars foros part of the Annoy nieht driving )Tabby) eqsaipli:ent. 
They' are sInon',t aso! believed to be In garai working onIce, but sols! without 
a aauranlee. Price 9917/6 plus 10/- carriage on,! lmusurn000. Hnnslbnob 2(0. 

MAINS POWER PACK 
MAINS POWER PACK .leeigsae.! to operate transistor seta asid arepliliers, 
.asijnstisble output 6 s'il Io 12 volt, for op to 600 s,,A (elias B working). 
Tick,, the piace of any of the following boiteries: PRI, FF3, PP4. PPO, 
PPÌ. FYI', anni othen. Kit caniprinen malus translornier-rectiller, oss,00thlng 

mmmii bail resister, 6,000 aro! 200 nifil, Con,ieooer, 7,es.er dimle osai Imnslructlosms 

RouI snip st osnly 14(6 plua 3/- post. 

TU RRET 
TU N ERS 

By the tumOur Cyldon or 
Braykesa! Omis consplete with 
colis, but lese coil caver. 
valves and knabe-all 36 Me/s - wonderful bargain at 6/6 
each plan 2/ti post. 

FINE TUNERS 

20 pf sIkh long simiodie as 
Illustrated, 1/o or 12/- dos. 

l/ifl!A. Twin 60 pI not quite such 
lang spindie, 1/6 or 24f- 

SIMMEIt2TAT HEATER REGULATOR 
Suitable to control elensents. heater, s.nlulerIng iron 
ann! boiling rings tsp to .2,300 watts. Complete. 
adjustable, normmsal pries 23/. each, special snip 
price 12/6 plu. 2/- postage and inairrones. 
NOUGHTS C CROSSES MACHINE-no oppor- 
tnnity to n,nke thIs s'ery onmusing Iteni deovribe,I 
Is, Practical Electronics. Kit of 59 switches 
only 40/- post pali!, 
NEONS FOR PANEL GAME SWITCH, ETC.-not 
the saidget typo but possibly nanee suitable. 
12 for 10/6 past paid. 
Mimlget wire coiled type 1/I (Ex. equip.) or 1/9 new. 

FIVE CORE CABLE 
ideal fmi, switching circuito, Intercom. PA, runs. 
etc., each core tien copper with rubber iinsnmlatias, 
oorem covered overall iso tough rubber or P.V.0 
91. per yd. or 30 yds. length 15/- plus 3/- post. 

ANOTHER BRANCH FOR CALLERS 
I 

103/4 TAM WORTH ROAD, CROYDON J 

Opp. Wut Croydon Station j 
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THE WRECKERS 

During the last few weeks it has 
been impossible to open a newspaper 
without reading of telephone van- 
dalism. Each day it seems there are 
further reports of damage to public 
telephone kiosks up and down the 
country. This plague of senseless 
destruction is alas just another sign 
of these lawless times. There appear 
to be two quite different categories 
of wreckers: the petty crooks who 
raid the coin boxes for greed, and the 
young irresponsibles with time on 
their hands and nothing in their 
heads who get "kicks" from wrecking 
other people's property. 

lt is appalling that these individuals 
are so completely lacking in feeling 
for their fellows. Do they never 
come in contact with people who 
have to use the telephone for urgent 
business - perhaps life or death 
matters? Is thought for other 
people altogether beyond their capa- 
bilities, or are they just downright 
callous? 

The G.P.O. is trying out a number 
of secret devices in an effort to trap 
these vandals. What a pity all this 
engineering effort has to be diverted 
from normal work of catching up on 
the backlog of telephone installations. 

The introduction of the "dial-a- 
disc" service may be seen as another 
but quite different and clever method 

marks about this soon replacing the 
P.C's whistle. But all this has been 
going on for such a long time that 
it sounds like ancient history. Two- 
way walkie-talkies are not a startling 
new discovery, heaven knows. lt 
makes one wonder who has been 
dragging their feet over this matter: 
is it the equipment manufacturers, or 
is it the authorities responsible for 
running the police? 

lt might be significant that the 
first police forces to be operatively 
equipped with specially designed 
individual radios are run by county 
authorities. The metropolitan force 
is of course run directly by the Home 
Office. 

With a new boss in this govern- 
ment department, perhaps things 
will start moving. The new Home 
Secretary Roy Jenkins seems to be 
in sync with these times. Some 
little while ago i remember hearing 
hin, ¡n his then capacity as Aviation 
Minister pointing out the impressive 
part electronics plays in aeronautics. 
About one third of the total cost of 
a modern aircraft is accountedfor in 
installed electronic equipment, he 
said. 

Coming from this kind of environ- 
ment where all the latest technological 
aids are exploited, the minister 
surely can but be staggered by the 
inadequacy of electronic aids em- 
ployed in the detection and pre- 
vention of crime. Let us hone he 

JOHN VALENCE 

resorts do indeed provide a temporary 
balm to our more immediate sur- 
roundings. 

This large and ever-growing holi- 
day industry has now attracted the 
attention of the computer makers. 
it has been suggested that hotels 
using computers instead of clerical 
staff to reserve rooms, write guests' 
bills, and keep accounts, could show 
a handsome profit over and above 
the initial cost of the computer. 

detached 
.1 S particles 

with two-way radios seems an tisements. And what better way of gine; hot, dusty, añd tired on 

obvious and urgent task. We hear dispelling the wintry gloom than to arrival-how do you argue with a 

a iot about new types of radio indulge in flights of fancy from your computer about a disputed booking? 
equipment being designed for the own armchair? The alluring des- And whom do you demand to see, the 
man-on-the-beat and enthusiastic re- criptions of sun drenched holiday i,zanager or the electrician? 
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01 alscouraging some vanaaiism. 
What irony if, in the future, public 
telephone call boxes owe their con- 
tinued existence to the fact that pop 
records are an important amenity. 
Strange world. 

I wish the G.P.O. luck, but feel 
that the remedy rests largely with the 
police. 

ON THE BEAT 

The euuipning of police officers 

will rapidly redress this deficiency. 
1f successful in his war on crime, I 
am sure his hard pressed colleague 
the P.M.G. will be at the top of the 
queue of those offering their grateful 
thanks. 

HOLIDAY HOUR 

Now to a more pleasant topic: 
A popular pastime in the winter 

time is the study of holiday adver- 

Well, everyone likes to make 
money, and 1 have no doubt that the 
managers of the more progressive 
hotels are already poring over coni- 
puter specifications and measuring 
up the available space behind the 
reception desk with an eye on vital 
rtatistics-technical ones, naturally. 

-Bearing in mind the not infrequent 
news of rebellious computers at 
work in breweries, rating offices, etc., 
I admit to being a trifle apprehensive 
about this latest venture. Just ima- 
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capable of passing only 05 ampere and coupled would give a considerable rise in 
would need replacement. sensitivity. -G.J.K. 
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- I" 

¿b i-orres Koac, 
Penarth, Glam. 

circuit to enable it to control a 
300 watt lamp? 

I have in mind using such a 
dimmer on a transparency projector 
to control the brilliance of the 
lamp relative to the density of any 
particular transparency, and to 
prevent surge current in the lamp 
when first switching on the pro- 
jector. 

J. Cannam, B.Sc., A.R.P.S. 
Chesterfield, 

Derbys. 

Sir-Would it be possible, by 
substituting larger diodes for 
Dl-D4 and/or using a larger s.c.r. 
(or more than one in parallel) to 
increase the load carrying capacity 
of the bridge circuit from 120 watts 
to say, 2k\V (240V a.c. Unity 
Power factor)? 

C. J. Knight, 
Great Barr, 

Birmingham, 22a. 

In the actual power Circuit, the s.c.r. is 
well capable of handling greater currents 
than those demanded by the load specified 
in the article. The diodes, however, are 

article. -E. Barnett. 

"Light" umpliher 
Sir-I am constructing a fairly 
sensitive counting device using a 
25V lens ended bulb and an 
OCP7 I phototransistor. I find that 
a single stage amplifier circuit 
(which I took from your article on 
"Light Operated Switches" in the 
December 1964 issue) does not give 
sufficient light-to-dark current ratio. 
1 wish to increase the amplification 
stages to possibly four. I would be 
grateful if you could advise me 
where I could obtain such a circuit. 
The output is required to operate a 
relay which in turn operates a 
simple electro-magnetic counter. 

J. M. Scott, 
Isle of Cumbrae,. 

Scotland. 

A second transistor (also 0072) d.c. 

films on February 18 and 25 at the 
County Secondary School, St. 
Cyres Road (off Redlands Road), 
Penarth, Glam., starting at approx- 
imatëly 7.15 p.m. Anyone inter- 
ested in joining the Group should 
contact me as soon as possible, as 
numbers must be limited. 

I organised this Group so that 
others like me who are interested in 
electronics as a hobby could get 
together and discuss and, I hope, 
make, various electronic projects 
of general interest and, in parti- 
cular, those which are normally 
considered "not practical" for 
amateurs. I am hoping that regu- 
lar meetings will be arranged for 
discussions and the organisation of 
projects and visits to places of 
interest. 

Members include engineers from 
the BBC, ITA and IBM at present. 
i also hope that those members who 
know very little about electronics 
but are.interested in the subject will 
join. 

C. Bogod, 
- . " Dickens ", 

packing. 
C. Fosbury, 

Hove, 3, 
Sussex. 

Many thanks to all those readers who 
hove kindly sent similar in formation. 

More power please! 
Sir-I have been most interested in 
the "S.C.R. Light Dimmer" des- 
cribed on page .987 (December 
issue). Can you tell me if any 
changes would be necessary tò the 

used: 
The trigger circuit is relatively 

independent of the power. rating of the 
power control circuit, and should require 
little alteration for increased power. 
Any alteration for increased trigger 
voltage would be carried Out by either 
increasing the emitter resistance of TR2 
ör decreasing the resistance of the 68 
!cilohm resistor. But these can only be 
varied within narrow limits. 

To increase the power to some high 
value (above 2kW) then careful design is 
required according to the load require- 
ments and this is going further than just 
altering the circuit in the published 

Sir-I should be obliged if you 
could insert an enquiry in PE. for a 
loan of theJanuary 1965 issue or to 
purchase a.copy. The article I am 
interested in is the article on the 
"Darkroom Timer". 

A. Whitefield, 
Glasgow, W.3. 

New recruits welcome 
Sir-I am sure that readers in this 
neighbourhood will be interested to 
know that the St. Cyres Electronic 
Group will be showing Mullard 

Crookes radiometer 
Sir-Please. could you publish or 
pass on this letter with reference to 
Mr. M. J. Bunce's enquiry about 
where he could acquire a "Crookes 
Radiometer": Proops Bros. Ltd.. 
of 52 Tottenham Court Road, 
London, W.1. can help. In their 
catalogue it is called a "Solar 
Engine" and is numbered-Cat 
S-168. lt is five inches high and 
three inches in diameter and costs 
12s 6d plus s 6d postage and 

Naturally the larger the dio4es used, 
the greater the space required. Also, as 
the desired current rating approaches the 
maximum limits of the s.c.r. and diode 
consideration must be paid to heatsink 
dimensions. Mother limit to be observed 
to increase power is the type of load to be 
supplied. Reactive loads such as inductors 
and capacitors automatically limit the 
maximum ratings quite severely according 
to the amount of reactance present in 
relation to the resistance of the load. 
Inductive loads such as motors are fitted 
with capacitive power factor correction 
but even so, careful consideration must be 
paid to the ratine of the s.c.r. and diodes 

Crawley, 
Sussex. 

Can you help?, 
Sir-Could any of your readers sell, 
lend Or give me a circuit diagram 
for an oscilloscope using a G.E.C. 
type. E4504/B/16 tube or its 
equivalent, any information on this 
tube would be appreciated. 

Further to this, could anyone sell 
me the first five copies of PRACTICAL 
ELEcmoNIcs, which are missing 
from my collection. 

G. M. Davis, 
St. Helens, 

Lancs. 

A SELECÌ1ON FROM OUR OSTBAG, 

What's all the "fuzz" 
Sir-I am a keen guitarist interested 
in sound effects. I wondered if 
you could supply me with a circuit 
diagram of a "Fuzz.Box" or "Tone 
Bender"? 

C. J. Gatton, 
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KEDOCO CLASSIC 
SS2O/7 20 WATTS 

£9- 19-6 
READY BUILT . 

Believe it or not we have actually produced an all tìansiutor integrated 
HIFI amlifier complste with pre-amp and tone controls giving 20 watts 
power output and ready to opsrpte for only £9 19s. 6d. The KEDOCO 
CLASSIC SS2017 is the result of several years of research and investigation 
into the various approaches to solid state amplification. The end product. 
Kedoco Sngineeru claim, with complete confidence, is the finest powSr, 

amplifier available today and stands above all others 
for quality in a class of Its own. The CLASSIC requires 
a 30 voIt power supply but consumes ovly 20mA. lt 
will operate into most speakers .but the best results 
are obtained with 3 ohms. We are confident you 
find this amplifier excels others costing many times 
Qits price. 

Quantity - 

discounts 
on 

I 

IN S 

application 
for all 
semi- 
conductors 553M 

ZEN ER F.M. TUNER 

DIODE i 80-lOO mc/s 

The sm allest 7 transistor FM 
Silicon plavar dif- 
fused units featuring 000 

Tuner. Tunable through the 
whol, broadcast V.H.F. band 

very sharp knee. 
Type No. specifies 

housed irs case measuring 
only 84mm. by 42mm. by 

voltage. KZ5.I 20mm. unbeatable value at 
Types KZ7.S. KZ5,6 

119/- KZ8.2. KZ6.2 
KZ9.l. KZ6.8 Kit with full lnstructiovs 

10% tolerance. 
Slope resistance 
nominally IO ohm 

PLANAR [PITAX IAL 
KPS ' 

at 5mA, l. 7/11 
Dissipation 250mW 
Temperature co- 

SILICON TRANSISTOR 
KPS 25 

efficient 0.01% per 
degree C. 

9/11 

diffused npn. Suitable from audio to RF 

3 
Double 
power applicatìons. less than lOOnA. B00 

/1 greater than 30 volts. Power output at 28mc/s 
typically 300mw. Emitterfbase breakdown 

E ACH voltage greater than 5 volts. Typical F5 

300mc/s. h50 KPS 24 min hie 20 KPS 25 min 50 

;' 
1,51.-J 

7/ 

POIER SUPPLY 
30 volt 
3 amps 

69/6 Ready built 
and ideal for 
your Kedoco Classic and 
willpower 2 of them 

SPECIFICATION- 
20 watts output 
max. Distortion 
less than 0.1%. 
Frequency res- 

ponse flat from 
16c/s to 2Okc/s. 

Noise 80dB down 
on max. output. 

* quiescent 

MINICI.ASSIC SS3/9 

B 9 

3 watts output. 6 

I silicon planar spi- 
I caxial transistors. 
I - 2 dIodes and one 
I terser. All mounted 

OY 811111 on precision prin- 
U ted circuit hoard. 

HIFI at its cheapest -16 c/s to 
30 kc/s flat response. Marry 
other uses. Requires 18 voIt 
power supply Will operate 
directly from crystal pick-up. 
Used with tape Pre-amp it makes 
a complete Tape Amplifier. Also 
tone controlled HIFI Pre-amp 
available at 39/-. 

- 

- C 

FRONT PANEL 

S1EM 
TAPE In a choice of three hard- 

wood finishes, mahogany. 

4 4 

I 

USERS ACCLAIM edoc PRODUCTS 

EI Ck / ( POtge f6 for All KEDOCO producU uro fully guuruneod und uhould you not be completely nc ose eque, or uIl orderu under LI uutiefed wkh your purchune we will gludly refund your money. 

I - 
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JaYA! 

ORDER FORM: 
PLEASE SUPPLY 

oak.or walnut, with superb Alf silicon I 1% 
high gloss polish and beauti- transistor. 

E-A 
II 
P Theory and applications fully engraved. This unique Zero hum. I 

B c: of planar epitaxial trin- idea offers you the facility of 
putting your whole system 

sistors. Explains sig- speedily into your own cabinet. High gain fully 29/6 nificance of these new 
transistors and gives 

MONO STEREO 
compensated to 
give flat response 

3I i i many interesting tir- output. Suitable COMPLETE 
cuits. 9/6 . 1 9/6 

for medium impedance heads such 
as Collaro. Truvox,,BS.R., equalised 
for 3/inches/second. Simple mod. 

12x6 24x6 allows equalisation at any speed. 

To KEDOCO ELECTRONICS, BEVERSTONE WORKS, TETBURY, GLOS. 
______________________ ADDRESS ____________________________ 
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Please supply Service Sheets for the 
following: -. 
Make' ........................................... 

Model No.' ................. Radio/TV 
MakeS .......................................... 

Model No. ................. Radio/TV 
Make' .......................................... 

Model No.' .................. Radio/TV 
New 1966 List now available. 

I also require list of Service Sheets 
at 116 plus postage. 
(please delete items not applicable) 

¡ enclose remittance of ..................... 
MAIL ORDERS ONLY M.r.PE 

MISCELLANEOUS 

CONVERT ANY TV SET Into an Oscilloscope. 
Diagrame and Instructions, IS/I. EIIDMONI), 
42 Dean Close, Portsiade, Sussex. 

TRANSFORMERS Rewound. Output or 
mains. Specials made to order. Reasonable 
prices. S.A.E. enquiries. RATCLIFFE, 27 
Station Road, Rolmñrth, Yorks. 

LO. STANDARD. Mains Motors Fractional 
H.P. 31m dia X 4ta long with *lu spindle. 
Many uses. Brand new, 25/. each. P. & P. 2/Sd. 
Small Battery Motors 111e dia x2in long- 
4j to 9 volts. Heavy construction only 7/Sd. 
each. P. & P. 1/.. WALTONS ,YI1tELESS 
STORES, 15 Church Street, Woiverhampton. 

ELECTRIC 
SOLDERING IRON 

FANTASTIC 
BARGAIN OFFER 

Llghtw.lght Pistol ONLY 
Grip handle. 40 
watt, 240 . 250v. 
A.C. Solid copper bit. detachible 
hindI. form, cover & i/ 
for Iron when not in u,.. With 
4Ift. S.f.ty 3-cor, flex, Indis- 
pensable fer every heme handy. 
man. A boon to model maker, and 
o neceselty for every electronics 
enthusiast. Offered to you os this 
new amazing price. 

C. H. SERVICE (D.pt. PLI) 
Luated Hall Lan., Tatelleld, Kent. 

TELEGRAPHY for prospective marine Radio' 
Officers. Govt. approved exam, centre. 

Also courses In basic ELECTRONICS, RADIO. 
TELEVISION and COMPUTERS. 

Apply:-Dlrector, BritIsh School of Telegraphy, 
20 P.nyw.rn Road, Earle Court, London. S.W.6 

STUDY RADIO,. TELEVISION AND ELEC- 
TRONICS with the worlds largest home 
study organisation. IRRE., City & Guilde, 
R.T.E.B., etc. Also Practical Courses with 
equ/pment. All books supplied. Write for 
PItEE Prospectus stating eubject to LC.S. 
(Dept. 577), Intertext House, Parkgate Road, 
London, S.W.11. 

HOME STUDY COURSES In Practical Elec- 
tronics. Free Brochure without obligation 
from: BRITISH NATIONAL RADIO 
SCHOOL, Beading, Barks. 

A.M.I.Mech.E., A.M.I.E.R.E. City & Gulids, 
G.C.E., etc. Become a Technician or Techno- 
logist for high pay and security. Thousands 
of passes. For details of Exams, and Courses 
in aU branches of Engineering, Building. 
Electronics, etc., write for 156-page handbook 
-FREE. B.I.E.T. (Dept: 125k). London, W.8 

4/. each, plus postage. 
We have the largest supply of Ser- 
vice Sheets for all makes and types 
of Radios and Televisions, etc. in the 
country. Speedy Service. 
To obtain the Service Sheet you 
requIre, pie&se complete the at- 
tached coupon: 
From: 
Name' .......................................... 

Address' ....................................... 

To: SP. DISTRIBUTORS 
44 Oid Bond St., London, W.1 

VENNER TIME SWITCHES. Reconditioned, 
14 day clock, once on once oir every 24 hrs. 
Jewelled movement, fully guaranteed. 1 amp 
25/., 5 amp 32/ed., 15 amp 35/ed. Post etc.- 
2/Od. Cast Aluminium Cases 7/Sd. A. R. 
BATCHELOR, P.E. Dept. 4 Park Read, 
llromtny. Kent. 

HAMMER PATTERN 

H AMMERITL BRUSH PAINT FOR 

PANELS AND BOXES 

* THE PATTERN lt IN THE TIN * 
AU. ou 00 IS BRUSH IT ON I 

21 os. tins 3/6 A galIon 35/-' 
* pint 7/6 I ¡siten 55/-' 
I pint 15/- ('sent by rond) 

Carriage: Orders up to SI-, 9,1; up te lOI-, 1/9; 
evnr 0/-, 2/9. Colours: Blue, Silverer Metallic 
Black. Return of post service, Monday te Friday. 
From your component shop or direct from the 

manufacturer: 
FINNIGAN SPECIALITY PAINTS (PE) 
Micklep Square Steckefleld Nerthumberl.nd 

Tel. Stecksflelj 2280 

set valves, 17/O, p. & p. 4f-; 30/- paIr, p. & p. 
7/6. G.P.O. Licence required. 
RELAYS. 12 assorted 12-24 volt Ex-Equip- 
ment, 20/-, p. & p. 4)-. 
GOVERNMENT SURPLUS.. Electrical and 
Radio Equipment. Our new catalogue No. 16 
now ready, 2/S Post Free, cost refunded on 
purchase of goods over £2. ARTHUR SALLIS, 
Radio Control Ltd., 93, North Road, Brighton. 

EDUCATIONAL 

B.Sc.(ENO.), A.M.I.M.ch.E., A.M.I.E.R.E. City 
& (uIIds, etc., on "Satisfaction or Refund of 
Fee" terms. Wide rango of expert Home 
Study Courses In Electronlcs, Computers, 
Radio, T.V., etc. 156-page Guide-AREE. 
Please state subject of interest. BRITISH 
INSTITUTE OP ENGINEERING TECH- 
NOLOGY, 124k College Housè. Wright's Lane, 
London, WS. 

Full-time Courses In RADAR and RADIO- 

SERVICE SHEETS for all makes of Radio and 
TV 1925-1966. Prices from 1/- wIth free 
fault-finding guide. S.A.R. Inquiries. Cata- 
logue of 6,000 models, i/I, Valves, modern and 
obsolete. Radio/TV Books. S.A.E. lists, 
IEAMILTON RADIO, Western Road, St. 
Leonards, Sussex. 

TRADE SERVICE SHEETS. Radio, TV, etc. 
Mixed dozen © 4!-, 10G-22/44. pp. TELRAY, 
Maudlafld Bank, Preston. 

STATE MODEL NO. Radio 2/-. TV 2/6. 
S,A.E. DARWIN, 10 George Street, St. 
Relens, bancs. 

SERV%CE SHEETS 

"P.E." Pipe and Cable Locator. Electronic 
Candle. Servo System. Miniprobe Signal 
Generator. Simple Diital Computer. Fire 
Alarm System. Neon I',ovelties. Doorphone. 
Audio Oscillator and Valve Voltmeter. Water 
Level Alarm. New Look Tape Recorder. 
General Purpose Scaler. Echo Unit. Noughts 
and Crosses Machine. Transistor and Diode 
Tester. Simple Analogue Computer. Stereo 
Record Player. Integrated Transistor Ampli- 
fier. Two Band Radio Thner. Intercomlfl. 
Unit. VII.F. Broadcast Receiver. R/C Bridge. 
Inexpensive OscIlloscope. Mullard Miniature 
Electrolytics and RI-stab Resistors. S.A.E. 
for itemised price lists. AJAX ELEC- 
TRONICS, iSA, Rumbold Rd., Futham, 
London, S.W.6. t 

FOR SALE 

ANOMETER Model 8, Mark 2, aa new. Two 
months' use, 514. 14, Ilayfteld Rd., alford 6. 

CRACKI.E PAINT. Black or Grey, pint tins 
4/-, post- Sd. from the component specialists. 
SERVIO RADIO, 156-8 Merton Road, 
Wimbledon, London, S.W.19. 

TRANSISTORS UNMARKED UNTESTED. 
40 for 10/-, P. & P. 1/-. 4 packets post free. 
Relays, thousands of types, special catalogue 
free. Generai Catalogue of Mechanical t 
Electrical Gear, Tools, etc., 5,000 Items, free. 
R. R. WR1STON (Dept. PET), New Milis, 
Stockport. 

TRANSCEIVERS 
W.S. 38 A.F.V. New condition. Complete 

The pre-paid rate for classified advertisements is 1/- per word (minimum order. 12/-), box number 
1/6 èxtra. Semi-displayed setting £3 . 5 . O per single column inch. All cheques, postal orders, 
etc., to be made páyable to PRACTICAL ELECTRONICS and crossed "Lloyds Bank Ltd." 
Treasury notes should always be sent registered post. Advertisements, together with remittance, 
should be sent to the Advertisement Manager, PRACTICAL ELECTRONICS, George Newnes 
Ltd., Tower House, Southampton Street,, London, WC2, for insertion ín the next available issue. 

SERVICE SHEETS . MISCELLANEOUS , FOR SALE 
(continued) (continued) 
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TWO SKILLED ELECTRONIC WIREMEN A WHOLE WORLD i .- 
I 

i require part time asembiy work; printed wiuwi t I 

L circuit. cIa8slB wiring etc. All reaoonabie wvvI. I ............................................................................................................................... 

offers conuidered. IIOX NO.3. AWAITS YOU I L ------ - - -- - -- -------- - J 
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MINISTRY OF DEFENCE (AD), London 
requires Technician for collection and evalua- 
tion of data relating to wide field of electrical 
or mechanical engineering subjects with a View 
to preparation of Standards. Quais.: Recog- 
nised apprenticeship in electrical or mechanical 
engineering; good general experience of 
engineering practices and manufacturing 
processes; capable of clear and concise 
expression in correspondence and preparation 
of technical reports; knowledge of service 
stores and experience in preparation of spares 
schedules an advantage. O.N.C. or equivalent. 
Salary:. £1,204-fl,363 .a. (Inner London). 
Application: Form from THE MANAGER 
(P.E.6342), Ministry of Labour, Professional 
and Executive Register, Atlantic House, 
Farringdon Stree , London, E.C.4. 

NEW SELF-BUILD RADIO COURSES. - 

Build your own 5-valve receiver, transistor portable, signal generator and multi- 
test meter-aIl under expert tuition. 

- 

POST THIS COUPON TODAY and find out how I C S can help YOU in your 
career. Full details of I C S courses in Radio, Television and Electrónica will be 
sent to you by return mail. 
MEMBER OF THE ASSOCIATION OF BRITISH CORRESPONDENCE COLLEGES. 

r ---------------------- -, 
tntsrnational Correspondence Schools 

INTERNATIONAL I (Dept 151), lntertext House. Parkgate Road, 

I London, S.W.l I. 

CORRESPONDENCE 1 NAME ......................................................................................... 

I I I 
SCHOOLS I ADDRESS ............................................................ I 

Block Capitils Pleas. j 

RI355 Circuit Diagram 6 Decil,... 116 PP. 6d 
RF Unit 24 Circuit Diogrm & 

Derails 1/6 PP. 6d 
RF Unit 25 Circ. Diaz. & DSr,iln 1/6 P.P. 6d 
RF Unit 26 CIrc. Olas. & Derail, I/a PP. 6d 
Amplifier AI 134 Circuit Diagram 

& Details ......... 1/9 PP. 6d 
Transmitter TI 154 Cirçuic 

Diagram & Details (all models) ... 21- PP. 6d 
Resistor Colour Code Indicators. 

Indicates the valuo of a re,Istor 
et u glance .......... I/a PP. 6d 

All mail orders to: 
instructional Handbook Supplies 

Dnpl. PE. Tulbot House. 28 Tolbol Gardons 

SITUATIONS VACANT 

A FULL TIME TECHNICAL EXPERIENCED 
SALESMAN required for Retail sales. Write 
giving fuU details of age, previous experience, 
and salary required to: The Manager, 
HENRY'S RADIO LTD., 303 Edgware Road, 
London, W.2. 

TECHNICAL TRAINING by 
' C S IN RADIO, TELEVISION AND 
'. ELECTRONIC. ENGINEERING 

First-class oppwtunities in Radio atd Electronics await the I C S trained man. 
Let I C S train YOU for a well-paid post in this expanding field. 
I CS courses offer the keen, ambitious man the opportunity t,o acquire, quickly and 
easily, the specialIzed-training so essential to success. Diploma courses in Radio! 
TV Engineering and Servicing, Electronics, Computers, etc. Expert coaching (dr: 

INSTITUTION OFJELECTRONIC AND RADIO ENGINEERS 
C.& G. TELECOMMUNICATION TECHNICIANS' CERTS. 

e C.& G. SUPPLEMENTARY STUDIES. 
R.T.E.B. RADIO AND TV SERVICING CERTIFICATE. 

e RADIO AMATEURS' EXAMINATION. 
P.M.G. CERTIFICATES IN RADIOTELEGRAPHY. 

Examination Students Coached until Successful. 

VI8ATECHNICA. Theup-to-dateTECHNICAL 
language course French-German-English on 
records or tape. Three-language ifiustrateel 
book coverIng 260 technIcal subjects. Send 4d. 
stamp for descriptive leaflet to VISAPHONE 
VO. LTD., 17 Mlddleton ltd., London, N.W.11. 

SURPLUS HANDBOOKS 
19 ist l,istruotion Huddbook ... 3/6 PP. 6d 
1155 Instruction Hondbook .. 3/6 PP. 6d 
H.R.O. Instruction Hondbook .. 3/6 PP. 6d 
38 ist Instruction Hondbook . .. 3/6 PP. 6d 
46,.t Wolkie-tolkis circuit & noms 3/6 PP. 6d 
88 ist Wilkie-tolkie Instruct,on - 

Hondbook ......... 8/- PP. 6d 
Fr.qesncy M.t.r eChi Instruc- 

don Hondbook ......... 3/6 PP. 6d 
W.v.net.r CI... D Hondbook 

Mk. i, II. Ill ......... 3/6 PP. 6d 
IS est CircuIt Dntoils & Notes ... 3/6 PP. 6d 
A.R.88D Instruction Hondbook 18/- PP. I/Od 
R.IO7 Instruction Hondbook ... 5/- PP. 6d 
CR.IOOf 5.38 Roceiner Hondbook 8/6 PP. 9d 
Ri 116/A Circuit Diogrom & Detoil, 1/9 PP. Od 
Ri124/A Circuit D,ogron & Detoils i/O PP. 6d 

Pay according to age, e.u. at 19 £747, 
th 25 £962 (highest age pay on entry) 
rising by four annual increments to £1,104. 

Prospects of promotion to grades in 
salary range £1,032-1,691. 

Annual Leave allowance -of 3 weeks 
3 days, rising to 4 weeks 2 days. 

Normal Civil Service sick leave reQulations 
apply. 

Apply 

Recruitment Officer (R1/54) 
Government Communications Headquarters 

Oakley 
Priors Road 

CHELTENHAM, Gloi. 

Those appointed will be encouraged to 
study for recognised qualifications and 
a paid day release scheme to technical 

j college is in operation. Working con- 
ditions in an entirely new building are 
excellent and there are ample oppor- 
tunities for promotion-many of our 
senior executives entered the Company 
through the Test;Department. 

Apply to: 
Mr. G. W. Hanson 
Head of Test Department 
Londex Limited 
15 Howard Road, London, S.E.20 
Telephone: SYDenham 6256 

A Member of the 
Elliott-Automation Group 

SEND 
E. 

______ 

DETAILS 

G.P.O. TYPE RELAY CONTACT SPRINGS 

BOOKS AND PUBLICATIONS 

with opportunities' for service abroad or 
appointment to other U.K. establishments 
including London). 

Applicants must be 19 or over and be 
familiar with the use of Test Gear and 
have had Radio/Electronic workshop 
experience. They must offer at least "O" 
level GCE passes in English Language, 
Maths and/or Physics, or hold the City 
and Guilds Telecommunications Technician 
Intermediate Certificate or equivalent 
technical qualifications. 

INSTRUMENT 
TSTERS 

Just a few vacancies remain inour Test 
Department for Technically minded 
boys. 

These openings form first-class intro- 
ductions to the growing field of auto- 
matic electrical control and will interest 
any boy who is learning at technical or 
grammar school. The work demands 
anenquiring and methodical mind- 
reliability, accuracy and integrity are 
more imoortant than soeed. 

WANTED 

WANTED 
THIS TYPE OF RELAY CONTACT 
MARKED WITH "V" NOTCHES 

112 Groby Rd., Glenfield, Léicester 

SITUATIONS VACANT (continued) 

RADIO TECHNICIANS 
A number of suitably qualified 
cañdidates will be required for training, 
leading to permanent and pensionable 
employment. (Normally at Cheltenham but 

SITUATIONS VACANT (continued) 

A CAREER 
IN AUTOMATION 

JUNIOR 
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L.S.T. coMPoNENTs 
23 New Road, Brentwood, Essex 
Sp.clsI March Bargain oRari; All Brand 
Maw Transistors and Diodo. 
XA702 (2N2190 NPN) 4/-. XBIO4 (OCiO) If-. 
0076 1/.. GETIO5 with heut sink 4/6. OChO 
3/9. MAT393 3/-. Power transistors 0C29 III.. 
0C30 7/-. Diodos CG6E 1/3. GJSD 2/-. GEX4SII 
and CG63H both 1/3 each. All post free over 
5/. order, or odd 6d. Many other bargains in our 
stocklisr, send 6d. stamp for derails. 
Exp.rim.nt.ra:lf you havenccried ourfumous 
25 transistors for lOf. offer w. will send, this 
month only. FREE SAMPLES with any order from 
tbk advertisement over P0/. value. 
ZEN ER SALE S watt stud mounted zeners, 
any voltage 14-65 volta at only 5/. euch. 
SCHOOLS Special terms for Schools and 
Clubs buying in reasonable quantities. Send for 
spec,al price list. 
PLANAR SPECIAL Genuine 2N706 300 mt/s 
Silicon Planar switch 4/9. 

TEXAS TRANSISTORS 
2N1302-ASY28 6/6 each. 
GM290-AFi39 19/6. 
20302 -GET872 7/6. 
20301 .-GET873 6/6. 
Other types available on request. 
NULLARD ZENERS - 

OAZ 200 47 volts 260 MIW .................. 12/6 
OAZ 201 51 oltt 260 111W .................. 10/6 
OAZ 202 56 volts 260 1l/W .................. 9/6 
OAZ 203 62 volts 260 MjVsf .................. 9/6 
OAZ 204 68 volts 260 M/W .................. 9/6 
OAZ 205 75 volts 260 MIW .................. 9/6 
OAZ 206 82 volta 260 M/W .................. 9/6 
OAZ 207 91 volts 260 MIW .................. 10/6 
Denco Technical Bulletin and Transistor List. 
Please send P.O. for 2/6. 

S.A.E. all enquiries. 
All Above Post Paid 
Mail Order Only: 

J. ROBINSON 
(Radio & T.V.) 

4 Highclif!. Road BIackl.y, Manch.st.rE 

WITWORTH TRANSFORMERS LTD. 

26 ALI. SAINTS ROAD, LONDON, W.1l. 
Tel.: BAYL9O7 I 

250-O--250v. 8OtnA, 63v. 2a, 0-5-63v, la 30/. 
250-O-250v. ISOrnA, 63v. 4u, O-5-63v. lu 41/. 
300-O-300v. 6OmA, 63v. lu, 0-5-63v. lu 30/- 
300-0-300v. lOOtnA. 63v, 2., 0-5-63v. 2a 40/. 
4lO-O--4lOv. l8OmA, 63v. 4a, CT. 63v l5a 

Sv. 3u 80/. 
ISOLATING TRANSFORMERS. ¡1:1 Rutio 

ISO W.tt, 200-250v. Range ...... 75,. 
200 Watt, 200-250v. Range ...... 90/- 

We Manufacture all types of Transformers small or 
large quantit/es at ComPetstiee prices 

12 Months' Guarantee. SAE. All Enquiries 
Postage und Packing 3/- C..p.D. 5/. 

CONTINUED FACING PAGE 

TAPES To DISC-using finest professional 
equipment-45 r.p.m. 18/-. S.A.E. leaflet. 
DEROY, 52 Heat Bank Lane, Lancaster. 

RECEIVERS AND COMPONENTS 

SILICON..PLANAR TRANSISTORS 
It 100 Mt/I. Pt 200mW 

Type Vmas k maL ß PrIce 
282926 (aPI) 18 bOrnA 350-300 6/6 
2113711 (MPM) 30 3OrnA 180-660. 7/.. 
2X3390 (MPM) 20 lOOmA 400-800 1.010 
283702 (P7(P) 26 bOrnA 60-100 6/- 
283863 (MPM) 30 20mA 70 lip. 17f- 
212803 ft 3200 Mc/a. 19dB typ. guIs 00 200 Mc/I 
Complementary motcbed pale., mialmum ß=.60, 101- pr. 

ELECTROVALLI E 
6 MANSFIELD PLACE ASCOT . BERKS 

MOBILE POWER-SO WATT tranoforinero for 
D.C-D.C. transistor converters, 52V Input, 
300V, 200mA output, high efficiency, with full 
data, 35/-. B. M. SANDALL, 21, Dale View, 
Ilkeston, Derbyshire. 

TRANSISTORS ANO COMPONENTS 
PIULLARD TRANSISTORS 
OdI. 0C44. 0C45, 0C12. Ocal, 008113- 
3/- each. 0083 6/4 each. AFI 6. AFI Il, 0C171 -3/6 each. AFI 4. AH 15-4/- eaCh. 
BY IDO Mullard Branded 350V 550 MIA-SI- each. 
Westinghouse 1.000V P.I.V. i Amp. - 6/6 each. 
BYZI5 200V Ply, an 40 Amps.-O. (1.0. 
ORPI2-7/9 such. BYZI5 200V P.I.V. at 40 
Amps.-L2. (1.0. 
AC126-8/- each. ASY2B-8/6 each. AFI86 
cut.of FREQ 800 Mc/s.-27/6. 
STC SiliconRectiflers, P.I.V. 200 3 Ampt--3f6 

M.A.T. TRANSISTORS 
MAT lOO 1/9. 
MAT lOI 8/6. 
MAT (20 7/9. - 

MAT III 816. 
AOT (40 151-. 
Acos Record Player darcrige Replacements for 
Colluro, Garrard B.S.R.. etc.-l2/6 each. 
3 Transistor Walk/C Talkies £7. 10.0. pr. Xtal 
Controlled. 

0A21 I. 

SUN SOLAR CELL KITS 
24 Page Booklet on Experiments 
Inc. 4 Solar Cells Ill- Set. 

G.P.O. DIAL TELEPHONES 
20/- each. 35/- pair. 

Send 6d. for full lists: inc. S.C.R. 
Zeners. 

Cursons 
'78 Broad Street 
Canterbury 
K e n t 

tion of codification data compiled by agencies 
and specialist contractors (V.4288A Strand, 
'W.C.2) or (2) to assist in codification of elec- 
trical and electronic equipments and com- 
ponents by enumeration of technical charac- 
teristics to facilitate comparison. (V.4268B 
Bromley, Kent and Malvern, Worcs.). Quais: 
Recognised engineering apprenticeship or 
equivalent training: O.N.C. or equivalent. For 
(2) above good general knowledge of electronic 
equipment as used by Services. Et-Artlficers 
from Armed Forces considered. Service ?o. 
must be given, salary: £945 (age 26)-1,129 
p.s. National plus London Weighting-Strand 
and Bromley. Application: Form from THE 
MANAGER (PE. 6365), Ministry of Labour, 
Professional and Executie Register, Atlantic 
House, Farringdon Street, London, E.C.4. 

TAPE RECORDERS, TAPES, ETC. 

ECLBO 4f- 20F2 5/6 
20P3 5/- 'oDi - 2/- 
20P4 7/6 20P1 6/6 
30F5 5/- loPs 6/6 
3OPLI 51- 30FL1 6/6 
EF37A 7/6 30Pl2 5/- 
PL36 7/6 30P4 7/6 
py33 7/6 PY3I 6/- 
PCC84 4/- PY82 51- 

Postage on valves 6d.-3 or more post free. 
I Pole 8-way switch, complete wIth 8 resistors 2 
@ 1K, 2 @ 15K, one each of 22K, 15K, 18K, 
6.8K. 3/6 mcl. post. 
Fireball Tuners as removed 14/9. Selected 
Tuners 18/9. Speakers ex TV. 6 X 4 inch 3/6. 
8 inch rod 6!-. Resistors New: 4 watt 34d., 
I watt Sd., 2 watt 9d. all 10%. 
Postage on Tuners and Speakers 2/6. 
S.A.E. with ali enquiries. All goods subject to 
satisfaction or money refunded. 

SPECIAL OFFER 
I Watt S.T.C. 300 MC/S N.P.N. 
Silicon Planer. 100% Transistors. 
Limited Stocks. LI for 6. 

3/- each. 0C44, 0C45, 0070, 
007 I, 0081, 0081 D, 0C200, 
Get 16, Get 20. 

4/- each. AFII4, AFII5, AFII6, 
AFI 17, 0C170, 0C171. 

5/- each. 0C139, 0C140, Get 
7, Get 8, Get 9, XCI4I, BYIOO, 

meetings in connection with cataloguing of 
equipment and maintenance spares. Quais.: 
Recognised engineering apprenticeshp; good 

-knowledge of electronics and some knowledge of 
NATO cataloguing techniques; O.N.C. or 
equivalent. Salary: £l,179-L1,343 p.s. 
(Outer London). Appiication: Form from 
THE MANAGER (PE 637), Ministry of 
Labour, Professional and Executive Register, 
Atlantic House, Farringdon Street, London, 
E.C.4. 

MINISTRY OF DEFENCE (Army Department), 
UK Central Codification Authority, requires 
TechnicIans (1) to be responsible for the 
examination of technical content and presenta- 

Salvage Valves 
6Fl3 4j6 PCF8O 4/- 
6F15 5/- - PCLS3 5/- 
6118 4/6 PL8I 3/- 
6K25 10/.- P182 4/- 
6U4GT 5/- P183 4/- 
68W6 3/- PY8I 3/6 
6/3012 5/- PZ3O 5/- 
Ea9i Ii- UBOl 7/6 
6F1 1/6 U301 6/- 
E8F80 5/- U329 5/- 
EF8O .1/6 10Cl II- 
EF9I 1/6 iOLDII 5/- 
Ef85 5/- 10P13 5/6 
ECC82 4/- 10P14 3/- 
EY86 4/- PY800 5/-. 

SHOEBURYNESS ELECTRONICS 
We offer the greatest ever parcel of all new 
components. 
Over 350 mixed new electronic components. 
Each parcel will Inclade: - 

Condsnsors. Resistors, Diodes, Transistors, 
Silicon Rectifiers. Potentiometers, F1's. Valve 
Bases. Taning Condensors, Transformers. 
Printed Circuits, Cous, etc. 

The Price: 10/- pIas 3/6 PP. 
90 BUNTERS AV1NUE. SHOEBURYNESS. ESSEX 

PI-PAN PRINTED, CIRCUIT BOARD makes 
any circuit by soldering connections only. 
See, to M.E.D.S., 20 Knolls View, Totternboe, 
Bedfordshire, for leaflet. 

w 

/ PUBLIC APPOINTMENTS 

MINISTRY OF DEFENCE (AD), Dromle, 
Kent, requires t.chnlclans to assist in control of 
asctlon documenting to NATO system elec- 
tronic and electrical equipments. Work 
Involves supervision of staff engaged on codifi- 
cation tasks, maintenance of accuracy of 
technical records produced both internally 
and by civilian contractors, attendance at 

RECEIVERS AND COMPONENTS I RECEIVERS AND COMPONENTS 
(continued) - j (continued) 

R. & R. RADIO & TV SERVICE w/wound pots with SP. switch new and boxed 
Ai POST FREE BARGAINS. 25k or 50k 3watt 

5/- ea. Guaranteed reclaimed valves. SAE, 
Dept: P.E. for list. A.1 RADIO COMPONENTS, 14 The 

Borough, Canterbury, Kent. 
44 Market Street, BACUP. Tel. 465 
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We welcome enquiries for all types of components. Lists. S.A.E. Terms, cash with order, J Address 
add 9d. for orders under £2 

WENTWORTH RADIO, la, Wentworth Court, AIstonRd, Barnet. Tel.: BAR 3087 
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ANNOUNCING COMPONENTS AT PRICES YOU CAN AFFORD 
BELOW ARE JUST A FEW OF OUR MANY BARGAINS THAT CAN BE 
SEEN ALONG WITH HUNDREDS OF OTHERS AT OUR RETAIL SHOP 

RED SPOT 9d. *-4W RESISTORS BARGAIN OF THE MONTH 100-22M 2d. WHITE SPOT 9d. 
Set of Six Transistors CERAMICS 4d. AFII? i/B 0dB 2/6 0C44 0C45 0045 SILVER MICA Bd. oc« 2/6 0C45 2/6 0081D 0081 0081 HI-STABS 1% 1/- 0A81 1/- 

0071 2/6 0072 2/6 12/6 P. & P. Bd. MAGNETIC EARPIECES 1/- 
OC8ID 2/6 0081 2/6 Seto with CRYSTAL EARPIECES 4/4 
0C26 loi- ADI4O loI. OCh, 0072, 0072 AF Output MIN TRANSISTOR 
0C35 . 0C26 

are available 
ELECTROLYTICS 1/2 

SET OF I.F. AND OSC COILS, FERRITE ROD AERIAL, TUNING CONDENSER 
AND DIAL. SUITABLE FOR ABOVE TRANSISTOR SET 24/6. 

E I enclose cash to the sum of £ - 

L understand you will refund this money 
111am not 100% satisfied nudI return the 
book within 10 days. 

Please send sue the free book(s) I hae ticked. 

[J Oscilloscope Book. 

E Electronic Gadgets Book. 

E l'raissistor Book. 

E Radio Instruments Book. 

amo 

VALVES £1 pee 100. Aeuorted TV and Rdio. Sorplo. 
ex-rentai diamantlesi receiver,. Post 4/5. 
CONDENSERS 10/- per 100. New Asairetesl Eleeten- 
lytIcu and pP.. P. -t P. 2/6. 
RESISTORS 5/- per 100. New. Mostly High Stehe. 
Atcorted. P. F. 2/-. Over,eae 3/6. 
SPEAKERS 7/9. iOn., 8m.. T X 4w., 8 X 3m. Ex- 
mist. Salvage. P. & F. 2/3. Overnea. 4/-. 

DUKE & CO: (LONDON) LTD. 
621(3 Romford Road - Manor Park E.12 

Liverpool Street- Manor Park -'IO mini. 
Phone: ILFord 6001/2/3 Stampfor Free List 

Please mention 

PRACTICAL ELECTRONICS 

when replying to 

Advertisements 

BATTERY ELIMINATORS 
The ideal way of rUnning your TRANSISTOR 
RADIO, RECORD PLAYER. TAPE RECORDER. 
AMPLIFIER, etc. Types acailable: 9e; 6v:.4iv 
(single output) 39/6 each. P, & P.2/9. 
9e + 9v; 6e + 6e or 41v + 41v (two separate 
oUtputs) 42/6 each. P. & P.2/9. Please state 
output required. All the above Units are 
completely isolated from mains by doable 
woand transformer ensaring 100% safety. 

R.C.S. PRODUCTS (RADIO) LTD. 
(Dept. P.E.), Il Oliver Road. London. E.0 

"PRACTICAL ELECTRONICS" - i 

CONSTRUCTIONAL DESIGNS J 

I Ail specified ist grade Components, complete 
Metalwork, fall range of Materials, engraved 
Panel Plates. Ancillary Equipmend and Assem- 
bled 1./flits. Comprehensiee lists available for each - 
"PE." ConstructsonalArticle. 

Please send 6d. in stomps for each design 
MALVYN ENGINEERING WORKS 
Engi,ieers lo Ike Radio and Eleeleonie I,sd,afrlea 

7 CURRIE STREET, HERTFORD, HERTS 
TELEPJ! OYE EERTFORD 2264 

UNCONDITIONALLY GUARANTEED TO GIVE COM- 
PLETE SATISFACTION! Any course not tstl.fa.ctory 
n,a be eet,smed withIn 10 day, post-paid lot lull refund or 
ceesllt 01 the puechaoo pelee. 

IF YOU SEND CASH WITH ORDER WE WILL SECLUDE 
A FREE NOOK worth 4/6 to 6/-if bougist neparately. By 
eeudlng caah you reduce book-keeping und other essi. 
rehich o-e I'S.. back lo you. But you must Include cash 
at the tIme of order to gel thin speMsi 011er!. 

* * FREE TRIAL OFFER - * * 
PAY ONLY 5/- per week it you wish. 
To Sins-Tech Technical Books, Dept. 114, 

Gitter's Mili, West End, Southampton, Rants. 

D Piense send the courses I have circled. 

No. 500 No. 600 No. 400 

If not delighted I may return any book post- 
paid without further obligation on my part, 
otherwise I will pay cash price or 5/. weekly 
(10/. fortnightiy) commencing not later than 
10 days after delivery. I am over 21 years of 
age. (1f tinder 21 parents should place order.) 

.Blshops Cleeve, nr. Cheitenham, Glos. 

CASH BUYING DISCOUNT I 

HI-FI AMPLIFIERS, TUNERS, 
SPEAKERS, TURNTABLE UNITS, Etc. 

Any make supplied with a DISCOUNT 
SAE. with enquiries please to: 

HIGH FIDELITY CENTRE 
61 West Street DORKINO . Surrey 

m-t - 

£7.1O.O 

* Tube * Valves * Components 
COLOU RED FREE LIST 

Channels for all areas 
Demonstrations doily from Large Selection 

Personal Collection or Insured Carriage 14m. 
20/-; 17m. 30/-. 

2 years' GUARANTEE 
NOW ON ALL SLIM-LINE TV'. 

-s. 
MAST MOUNTING ARRAYS, 9 element 
45/-; wide spaced high gain Il element 55!-; 
14 element 62/6. WALL MOU NTING 
WITH CRANKED ARM. 9 element 60!-: 
wide spoced high gais, II element 6116; l4 
element 75/-. CHIMNEY ARRAYS COM- 
PLETE, 9 element 72/-; wide spaced high 
gain, II element 80/-; 14 element 87/6. LOFT 
ARRAYS, i element 32/6; wide spaced bigle 
gaIn; Il element, WITH TILTING ARM 
62/6; 14 element 70/-. ALL HIGH GAIN 
UNITS HAVE SPECIAL MULTI-ROD 
REFLECTOR. LOW LOSS CO-AXIAL 
CABLE 1/6 yd. UHF transistor pre.ampt 
from 75f.. 

BBC + liv + F,M. AERIALS 
B.B.C. (BAND I). Tele- 
scopIc loft III-. Enternal 
5/0 30/-. 

I.T.V. (BAND 3). 3 Ele- 
ment loft array 15/-. 5 
element 35/-. Wall mount- 
leg, 3 element 35/-. S 

element 45/-. 

COMBINED B.B.C./I.T.V, 
Loft 1+3, 4113; 1+5. 48/9. - Wall mounting 1+3, 36/3; 
1+5. 63/9. Chimney 1+3. 
63/9: 1+5,11/3. 

VH troncistor pre-amps from 75/-. 

F.M. (BAND 2). Loft 5/0 12/6. 'H" 
30/.. 3 element 52/& Essternal units 
available. Co-ass, cable 8d. yd. Co.aa,. 
plagt 1/3. Outlet booes 4/6. Diplesser 
Crossover Booes 12/6. C.W.O. or COD. 
P. & P. 4/6. Send 6d. stamps for illustrated 

K.V.A. ELECTRONICS (Dept. PE.) 
27 CentraI Parade. New Addinjton. Surrey 

LOO 2266 

NEW. No. 800. RADIO AND TELEVISION COURSE. 76/-, 
Here at lust is your opportunity to Own a most coniplete 
course at a very modest coat I Thin expanded course 
o-hich flow innludes television as n-eli as ensilo repair 
training could get you started on a whole new career! 

The Ra]io Section of tIte course woo ORIGINALLY 
DEVELOPED BY THE RADIO TECHNICAL 
INSTITUTE, while the Television Servicing Course ho, 
lorniesi the basi, 01 Instruction provided by one of the 
world, largest television and electronic. Orni.! 

Coit,paren lesson by lesson nith some course, costing ten 
(litten se nsuth! You save because you receive all the 
lesson, at Olin tinae and are not required to purchase 
equIpment you may not need. 

The lesions are cuitaI clear, priciseal, easy io mistar and 
ase. Enel, lesions make lundamsntals clear Osen to the 
beginne,, while other lesioni will gist you Ihn practical 
know-how o! un expert:! 

The new 000 Radio and Television Course cOnsuls 01 332 
oree quarto sise pages o? InstructiOn, hundreds o! Illustra- 
boni. We positively gs,ar.nlee that pou will be delighted 
0e Pout money refunded! 

NEW. Ns. 000. RADIO-TELEVISION-ELECTRONICS 
COURSE. 85/-. ThIe i. really big value In home troining. 
Similar in details to the above couree excepting that you 
get an entra 56 pages 01 Instruction making a total 01 403 
quarto sloe pages. Hundreds 01 illustrations. Includes 
all the usual subjects pins Rodio Transn,itter Circuit., 
Electronir Test Equipment, Thyratron Tubes, Inter' 
Cononunicators, Soun«t Level Metern. Servicing Printed 
Circuits orni many elote si,,illar Item.. ThIs course 
could be your first step into the fascinating world ni 

-electronics! 

No. 400. ELECTRONICS COURSE, 45/-. A complete 
hosue-etody course of 35 lesson,. Consisie of 216 large 
quarto sloe pages 01 instructIon. Conies Coniplete with 
instructor's flotes and test questions. This is a ntodern 
course that teaches wIthout resorting to Condo strip 
methods. . . Thousands nl readers of this niagaalne have 
takcn this course anal enjoyed every mInute of lt.. . Why 
not you? Cil9 the coupon for your free trial OBer nos-1 

RECEIVERS AND COMPONENTS 
(continued) 

SLASHED PRICES. Autochangers, turn- 
tables. stereo and mono cartridges. All 
oularmodels new and boxed. Send S. A.E. for 

details. PRACTICAL ELECTRONICS (EN. 
GINEERING), DEPT. (7), Pecked Lane, 

BBC2 (625 LINE) TV AERIALS INCREASE YOUR EARNING 
POWER AND JOB SECURITY 

WITH ONE OF THESE LOW 
(OST COURSES 
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L.T.TRANeFORMERS All primaries2l0-l4OvoIts. LIGHT SENSITIVE SWITCH. Kit of 
Type No. Sec. Taps Price Carr. parts, includint ORPI2 Cadmium Sulphide 

I 30, 32, 34, 36v. at S amps ....... £311916 6/- Photocell, Relay. Transistor and Circuit, ecc., 
price 2.5/- plus 2/6 P. & P. ORP Il including 

2 30.40,50v. at 5 amps .......... 
3 lO. 17. 18 y. at IO amps ....... 
4 6, 12v. at 20 amps ................ 

£4/I5/o 6/- 
£31216 4/6 circuit, 10/6 each, plus Ii- P. & P. 

£3/12/6 6/6 
1'ZC; MAINS £5/2/6 6/6 5 17, 18.20v. at 20 amps ......... 

6 6, 12.20 y. at 20 amps .......... £411510 7/6 Incorporates Mains Transformer, Rectifier and 
7 24 y. at IO amps ................... £31916 5/6 special relay with 3 5 amp mains c/o contacts. 
8 28, 29, 30, 31 y. at 21 amps ....... £6/IS/0 10/- Pricl inc. circuit 47I6 plus 2/6 p. & p. 

SERVICE TRADING CO 
All Mail Orders-Also callers: Personal callers only 
47/49 HIGH STREET, KINGSTON on THAMES 9 LITTLE NEWPORT STREET 

Telephone: KINgston 9450 LONDON, W.C.2 Tel.: GERrard 0576 

TAPE RECORDER 
SERVICING MANUAL 
by H. W. Hellyer, A.M.T.S., A.I.P.R.E., 
AM .I.S .M. 

This bookprovides concise service data, 
including circuit diagrams and numerous 
layout diagrams and views of mechanisms 
and adjustments, for the majority of tape 
recorders and decks that have been released 
in this country. 
Covers 282 mode/s In 344 pages 
supporied by over 345 dra wings 
3s from all booksellers 
or, in case of difficulty, post free from 
George Newnes, Tower House, 
Southampton Streét, London, W.C.2 

NEWNES 

I7Ooo 0H11 SEALED RELAY Stenzyl Type 
A complete composite 

I apparatus. comprising a 
High Speed single c/o. Platinum contacts. T r a n s fo r m e r a n d 
Super-sensitive, ideal for TransIstor cir- 
cuitry. Will operate on I mulluamp, 
25/-. P. & P. 1/-. 

electro - magnet w i t h 
removable coils and pole 
pieces. Coil tapped for 

230 VOLT A.C. GEARED MOTORS I 230 y, 220 y. 110 y. 
I lSv;6. 12.36.110v. AC. 

5 r.p.m. l7Ib inch £21916. P. & P. 2/6 
mI45lb.nc 

z2L±i 
These coils are also used 
for D.C. experiments. 

CHECK METER ELECTRIC (Sangamo 

- 

Weston)i00/240 volt. AC.. 40 amp A Complete with all acces- 

new..pl.2/6P.&P. as shown. £17 + 10/-carriage. Leaflet on request. _:J_?re5 
LATEST HIGH SPEED MAGNETIC COUNTEjTS Il VOLT 1'LV 
4figure lOimpulses persecond. Type IOOD.4.l ohm 

I...... 

ingle c,'o. 600 ohm coil. New. 2 for 10/- plus 
1/6 P. & p. 

coil. 3-6v. D.C. operation. Type bOA. 500 ohm coil. 
l8-24v.D.C.operation. Type l008,2,300ohmcoil. I 12.18 VOLT D.C. RELAY 
36-48 y. D.C. operation. Any type, 15/. each, plus 68 ohm coil. 3x5 amp. N.l. c/c conta(ts. 
l/6P.&P. New6usP&P 

1% High Stability Resistor. 
I watt 1%. 2/. euch. Fall range IO ohms to IO 
Meg. Many special values for meter multipliers, 
ecc, in stock. 

1% Wir.wound R..istors 
1% I wate. I ohm co 5K, 3/.; to 20K. 4/3. 6% 
add 3d. Your value wound te order. Shunts 
down to 0.1 ohm. 
High R..i.tànc. Phones lOI., pose I/-. 
lOO Resisters I 2 and 5% assorted 9/6d. 
Signal Injector KIt IO!-, post I/-. 

PLANET INSTRUMENT CO. 
IS(E), DOMINION AVE., LEEDS 7 

Packed with concise servicing data 

and facts for day-to-day use ,. 

£22. 0. 0. 20 amps. £32. IO. O. NICKEL CADIUM BATTERY. 
37.5 amps, £65. 0. 0. 50 Sintered Cadium Type, 1.2v. 7AH. Size: 

£85. 0. 0. height 3}. width ir x I -ir. Weight: 
4AMP PORTABLE TYPE Approx 13 ois. Ex-R.A.F., Tested. 12/6. 

2.5 amps Portable £9, Il. 6.lp, & P.2/6. 

SANGAMO WESTON - lOO WATT POWER 
Type-S32 24 Edgwis. Mster RHEOSTATS (NEW) 

250 Micro-amp., scaled in dB's. New 
AVAILABLE IN THE 29/6. P. & P. 1/-. 
FOLLOWING 9 VALUES 

IO ohm, 3 a.; 25 ohm, 2 a.; 50 ohm. '230V A.C. MOTOR AN1T VEROBOARD 
l.4a.; IOOohm. I a.; iSOohm, .7a.;IREDUCTION GEAR BOX IThe perforated 500 ohm, .45 a.; 1,000 ohm. 280 rnA; 

I Copper Board for 1,500 ohm, 230 mA; 2,500 ohm, .2 a. 
Modern Circuitry Diameter 34m. Shaft length sin., 

I. '.15x.IS pitch, dia. Min. All at 2fl6 each. P. & P. 1/6. 

Reversible 
I 2.5 X 3.75 ...... 3/- 0v AC RELAY -1 5'i.SxS ...... 3/8 h.p. I '450I3.75x3.75 ..... 3/8 Type 1.2 do. 2 amp. contacts. 9/6. r.p.m. r dIa. 1' long shaft. Modnted 1375x5 ...... 5/- Type 2.2 x 15 amp. break. 2x2 amp. 

Im 
anti-vibration cradle. make, I xi amp, break. Il/o. Both Supplied complete with precision I Spot face cutter, 9/. 

Special Veropins, types, ex new equip. P. & P.1/6 each. 20-I reduction gear box and Pk. 200 ...... I4/- BF MZE T9 pulleys. 
METE Model 840. D.C. volt. Made to highest standard for corn- 

Q5 y., 25 y. at 10,000 putor work. Ex equip. First class 
6 I METERS ohrn per volt. Ideal for Pric _OP&F7/_1 

21' Flush Round transistor circuit test-' 
I BUILD AN EFFICIENT STROBE ing. A.C. and D.C.,UN,T FOR ONLY 37/6. We1A.C.AMMETERS volt, IO v. 50 n., 250 n., 

500v., 1,000v. at 4,0001 supply a simple circuit diagram and I O-1, 0-5, 0-lO, 0-IS. 

I 

all electrical parcs including che .0-20 Amp. All 21/. a 
ohm per volt. Resis- 

NSP2 Strobe tube which will enable leach, p. & p. extra. tance, 2K ohm, 200 K 
- ohm, 2 megohm, 20 you co easily and quickly construct al AC. VOLTMETERS 

megom. Fully guaranteed, complete' unit for infinite variety of speeds, 10-25, o-so, 0-150 V. 
range of spares available from stock. from I flash in several seconds to 

I All 21/. each, p. & 
Price includes Test Leads, Battery, several thousands per minute. 37/61 p. extra. 
Instruction book. Packing and Post plus 3/- P. & P, 

10-300 V. AC. rn/C 
(U.K.). £6/2/6. 3 additional models NSP2 TUBE brand new. 1.0. base. 

available from 54/. to £141 14/-. Price 15/.. P. & P.1/6. RectifierI.9.0. 
Leaflet gladly sent on request. - UNIVERSAL DEMONSTRATION TRANSFORMER 

megohm, 2pF input. 0-1.5/5/15/50/I 50/500/ 
lSOOv. AC also 0-4000v. peak-to-peak in 
7 ranges. 
Decibels:-20 to+5/l6/25/36/45/56/65db. 
O-I.5/5/l5/50/150/500/l500v. DC, 
Resistance: 0.2 ohm co lOO megohm. 
240 volts, 50/60 c/s. 74 X 6 X 4k'. 44 lbs. 
Complete with DC probe, test leads & 
instruction manual. I6 gns. post free. 
S.A.E. for leaflet. 

HATATO PRINTED CIRCU' 
ETCHING KIT PK-I 

Complete with polisher, paint, etching 
liquid, paint eraser, flux, 6 X 4' copper 
laminate, knife, spatula, etc. etc. Satis- 
faction guaranteed. Fantastic value at 
19/6. P_P. 2/-. S.A.E. for illustrated leaflet. 

WESTINGHOUSE SILICON REC- 
TIFIER SIOAR2 

1000 y, P.I.V. 750 mA. 9/6. each P.P. 6d. 
2 for 17/6. P.P. 9d. 

BRIAN J. AYRES & CO. 
Dept. DY, S Hartfield Road 
Wimbledon, London, S.W.19 

Telephone: WImbledon 6063 

DIGITAL COMPUTER 
A simple digital Adder/Subtracter using switches 
and lamps only. Afascinating demonstration of 
Binury arithmetic. Full cirCuit, wiring diagram 
and note, on the B,nary system, 3/6d. 
NOUGHTS AND CROSSES MACHINE 
Uses standard miniature switches and lamps 
only. This rnach.ne cannot be beaten. Full 
Circuit, wiring diagram and instructsons, 3/6d. 

VARIABLE VOLTAGE TRANSFORMERS 
IN PUT 230/240v. A.C. 50/60-1 ULTRA VIOLET BULBS 

- .. OUTPUT VARIABLE O-260v.' 
Easy to use source of U.V. for dozens of 

-- 
BRAND NEW Carriage Paid.I practical and experimental uses. Buy direct from the importer,1 
keenest prices ¡ri the country. 12 lt 36 tt A.C./D.C. SBC 6/6. 

p & P. l/-. All Types (and Spares) froml 
+ to O amp. from stock. 

12 volt 60 watt AC/DC SBC 8/6 
Ip. 

a OPEN TYPE (Panel Mounting) 
& p 1/-. 

Transformer to suit the above Input 200 
amp, £3. 3. 0. I amp, £4. Il. 6.1240v. A.C., li volt 36 watts. 16/6; P. & P. ::;,:. .2} amps, £5. 12. 6. 12/6. Input 200-240v. A.C. 12 voIt 60 watt, 

r SHROUDED TYPE '12/6. P. & P.3/6. 
>:; ,. I amp, £4. IO. 0. 2.5 amps,I 

£5. Il. Set of 4 Colours FLUORESCENT 
0. 4 amps, £8. 7. 6.1 PAINT. Red, yellow, green and tense. In 

5 amps, £9. 0. 0. 8 amps, + ox. tins. Ideal for use with the above 
50 AMPS £13. IO. 0. lO amps, £17. 0. 0. Ultra Violet Bulbs. 9/6, plus 1/6 P. & P. 

12 amps. £19. IO. 0. IS amps.I - 

INTERNATIONALLY FAMOUS 
NATIONAL RECEIVER 

NCI9O-I0 valves, 540 kc/s to 30 Mcs, 
S-meter, noise limiters, product detector, 
bandspread, double conversion. £97 .4.2. 
EAGLE VALVE VOLTMETER K-142 
Large 6 X 4' 200 microamp meter. Il F 
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For orders less than 10/- please add 6d. towards postage. 

G. F. MILWARD. 
17 PEEL CLOSE, DRAYT.ON BASSETT 

Nr. TAMWORTH, .S1AFFS 
Telephone: TAMWORTH fl21. POST ONLY 

Name 

Address.................................................................... - ............ . 

31PE166 
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Crystal Set kits 15f- each 
POCKET-SIZE MULTIMETERS,' AC/DC/OHMS ..; £3 
Transistor Intercomm. Units ............... 55/- pair 
5ft. FLUORESCENT FITTINGS. With choke and starter 39/6* 
4ft. ditto With choke and starter ... 32/6 

Carriage 10/- per fitting 

ACOSPICK-UP HEADS. Complete with needles 
This is the price you would expect to pay for the Needles only! 

Monaural 
Stereo - 21/- 
Diamond Stereo ............. 28/9 

Will fit most record changers. Can be very profitable! 

RELAYS, Miniature, 1f" x 1" x 
700 ohm or 2500 ohm coil. Transparentduut cover Two 
pair, of change.over contacts. PLUG-IN TYPE Base 
included in price ........................ 25/- each 

For full details and technical specificatIons of all models, plus 
list of over 300 stockists, post coupon or write mentioning 
3/PE/66 - - 

model 127 STEREO TUNER AMPLIFIER ... L37.lO.O 

model 127M MONO TUNER AMPLIFIER ... £26.iO.O 

optional case for each model £3.lO.O 

. a- 
ARMSTRONG AUDIO LTD - WARLTERS ROAD -. N,7 
TeleDhone: NORth 3I3 -. 

(At a price you can afford) 
OCh equivalent, I/- each, 25 for LI, 100 for £3. NKTI24 or NKT 125, 
Switching transistors, 2/- each, 6 for 10/-. Large Car Radio type Output 
Transistors 0C25, 0C35, NKT4OS, 10/- each, Packet containing: 
3 2G417, 2 2G371, I 2G381, I 2G339, I diode (for making superhet with 
complementary symmetry transformerless output stage). LI compIete 
Diodes, 1/- each. Zener Diodes. ZEll, ZB4'3, 5/- each. BYIOO Mains 
Rectifiers for TV Seta. 7/6 each. 

SIGNAL INJECTOR 
R.F./LF./A.F. Transistors, components and circuit to make, only 10/- 
complete. 

LOUDSPEAKERS 
Brand-new 4m. Excellent reproduction, IO!- each 

- Midget Earpieces complete with plug and lead 5/- each 
Magnetic Lapel Microphone with plug and lead IO!- each 
Transistor Holders .................. II- each 
Miniature Soldering Irons complete with Bit ......... 30/- each 

Set of 5 assorted Bits to suit any job ......... 20/- sec' 

I 

Comblie an Armstrong Tuner and Amplifier and you have 
a compact item with all the advantages of the separate 
units, plus easier installation, and equivalent performance 
at a lower price. 
Stereo model 127, above, i derived from the more 
expensive 227. and has an identical AM-FM tuner 
seçtion, but with an amplifier section designed for those 
whose power requirements are more modest, 
lt has a more modest price tbo, as does the mono verston 
model 127M. 
Each Armstrong Tuner-Amplifier is ideal as the basis of a 
high fidelity system for radio and record reproduction, 
tape recording and playback, and each unit may be built 
into your own cabinet or used in our optional case, 
of teak and vinyl hide, as shown. 

i 

l,000uf ... lSVolt / - 

200/lOOuf 275 Volt or 200/200uf... l75Volt ... 6/6 each 

CONDENSERS 
Silver Mica 33pf to 6,800pf. Including High Voltage 
Disc Ceramics. (Normally 3/- each) .......... ... 10/- lOO 

Paper Condensers 000luf, OOluf, OO2uf, OOSuf and O4uf 
all at 7/6 per 100 £3 pir 1,000 

luf, iSuf, Suf .............. 10/- per 100 

RESISTORS 
1/10th J/6th l/4Watt ... ... Assorted Values 10/- per 100 

Mixed wattages 4Watt to 3Watt. Close Tolerance. Assorted Values, 
Polythene wrapped on cards of IO. Give-away price 50/- p.r 1,000 pIus 
5/- post and packIng. 

TRANSISTORS Special offer. Unmarked. 6/. doz. 
State R.F. or A.F. £1 100 

/ 

LÒWER COST 

32uf IS Volt 3luf 6Volt 3uf l2VoIt I6uf ISVolc 
2Suf 3VOlt 4uf 6Volt 4uf l2VoIc 32uf l5VoIt 
luf 3Volt 8uf 6Volt Ouf I2VoIt SOuf ISVoli 
3uf 3VoIt lOuf 6Volt 2Ouf l2VoIt 64uf I5VoIt 
8uf 3VoIt iSuf 6VoIc 2.Suf I2VoIt 2Suf iSVoli 

lOuf 3Volt 30uf 6Volt 30uf I2Volt l6uf lSVolc 
l2uf 3VoIc SOul 6VoIc luI ISVole 32uf 25 Volt 
lOuf 3VoIt lOOuf 6VoIt luI ISVolI luI 3OVoIt 
3Ouf 3VoIt luI 9VoIt 4uf ISVolI 16uf 3OVoIt 
4Ouf 3VoIt lOuf 9Volt Suf lSVoIc lSuf 3OVoIt 
lSuf 6VoIt lOuf 9VoIt 6uf I5Volt luI 4OVoIt 
luI 6VoIt luI IlVolt 8uf I5VoIc Sul 7OVoIt 

All the above at Ill each - 

3lOuf 25Volt lSOuf ISVolt ISOuf 25 VoIt 
200u1 3VoIt 500uf l5VoIt IOOuf 3OVok 

I 
All at 

lSOuf 6Volt lOOuf l8Volt bOul 3OVolt 
I 

II' 

400uf 6Volt 64uf lSVolt SOul ...lSOVolt 1 

l,000uf 6Volt SOOuf 25 Volt 
l,000uf llVolt SOOuf SOVolt All 
4,000uf llVolt l,000uf SOVolt b - 

750uf lSVolt 

r .1 

TRANSISTOR ELECTROLYTICS 
HIGH QUALITY. COMPARE THESE PRICES! 
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VALVES TRANSISTORS MIKES AERIALS 
DIODES CONDENSERS AMPS PLUGS 
SPEAKERS RESISTORS . CABLES SOCKETS 
CHASSIS TRANSFORMERS TAPES BOOKS 
RECTIFIERS VALVE HOLDERS COILS 

: 
METERS 

Everything you want in a 
friendly atmosphere 

230 

order to make clear the different characteristics of each. 
Includes flotes on the use and handling of transistors 
and chapters on solid state circuit techniques and recent 
developments. 
304 pages 250 illustrations 25s 

From your Bookseller. br in cose of difficulty. 27s. from 
G. NEWNES LTD., SOUTHAMPTON STREET, W.C.2 

- NEWNES 

- .-.--.----- f 

Amazing Radio Construction Set! Become a tootled an0lhiog like a rodio and I tonal alote abroad. No arelal or earth needed-works assemble It In under 2 boon. No soldering. 
radio enpert for 31/-. A complete Home Radio hove nod oon', ¡ 0'O a,uqd hoc coop il ía lo o beautifully anywhere nt ail i No eoperienee necessary. Only 16 Constec- 
Course. No enperienee needed. Parts Indole i,s1onoo like toe, Toar iozlrorlio,,a ,ud piso Only 39/S pius 2/6 p. k p. Everything-in- tisas. From our bulging teatimonlal hie, 
instructions for noch design Step-by-Step hare oteioaaln, keen eerp rsrefallk 110 oghl ont so eluding 4 Mollard svmiconductoro. 0C44, Mr. D. B. of Hoddvrslleld writes:-".. .1 
pian ali Tvanoistoro, loudspeaker, poro,,nol Uo,leceo the .0001 d1o, oso /etton' 11,0,0 ..... OAIO, 0071 and OA?O, pereon.nl earpieoe, hare filled Ike porta i.. and sI Is corkIng .eosder. 
phone, knobs, screws, etc., oli you need. Boo 19/S plus 2/6 post. etc. etc. follp ..... ALL FARTS including Semi. 
nine 14X10'X2 (parts available separate), 15.1) Order Only) Conductors, A.B.C. Flans, etc. ONLY 19/6 
Originally £6. NOW 34/v plus 3/6 p. t p. Pl'le 2/6 irest. etc. 

CONCORD ELECTRONICS LTD. (Dept. PE23) - 7TNEW BOND STREET- W.1 

CRESCENT RADIO LTD. 
- 40 MAYES ROAD 

WOOD GREEN, Nil 
LONDON'S ELECTRONIC COMPONENT CENTRE 

BEST QUALITY s KEEN 'PRICES 

A book for every electronics engineer 

TRANSISTOR POCKET BOOK 
by R. G. Hibberd5 B.Sc., M.I.E.E., Sen.M.l.E.E.E. 

A comprehensive guide to the characteristics and use of 
the various types of transistor now available. The manu- 
facture of the various types of transistor, up to and 
including the latest epitaxial planar, field of effect and 
metal-oxide silicon- trânsistors, is described in detail in 

RA73 7f- EP163 5/- i KT66 16/- w'oo 5/- I MANY OTHERS ¡N STOCK ¿anode £'athod. Rap Tabs.. 

I 

EABCSO 5/8 EFIS4 6/- KT67 15/- Q$loo/io Shepherd's Bush 4946 
I 

ossi Sprri,ot Volee.. U.K. Order. beIo £1 P. a P.11.; over I 

EAC91 SIS EL32 3/5 KI'76 6/6 10/- 
I 

EAY42 5/- EL34 101- 
I 

KTS8 22/- 
I QS96I1O 5/6 

I 

Open 9-5.30 p.m. Thursday 9-I p.m. 
21. 2/-; ovcr £3. P. oP. free. 0.0.0.2/6 extra. Ocresea. 

Postage extra at cost. 

ASTONISHING LOW PRICED RADIO KITS (all Guaranteed) FROM CONCORD 
HAWF 
mRPaC 

Isw RADIO Aisyox. CAN BUILD ix 2-3 The Prs.idext 4 its pockct sise medium ASTONISHING CIGARETTE 
bOnn! OxlylSjR . 

aove radio-only 3j>t 2' x 9". SpvcÌuilp 
V Z N T H E designed cose, ferrite rosi, 4 new Mollard RADIO I E - 

O L D E R< . 
!'Th_,!j 

CR IL ORE N 
BUILD THEM! 1/. 

semiconductors, proper tuning condenser, 
proper plug-In battery. Special rellec pius 
regeneration circuit glvespvriormanceeqoal 

#14. (##O14/V.S 
ONLY 18/6 

Yes r jj DIFFERENT 

TRANSISTOR 

it 
ot5 

perfectly 
erdinarYPseket.7 .... 

log i.. ctatiun J S.l A nr s t I n g /Le' station, loud and 
io, siter statlon, . powrr,superb clear! Hoids1O.. °r ' 

X 3) X 1) . tone - tunes Cig.rettes - 
3 

II 
I - Many Testimonlaio:-3f.H. of Rrodfoed, nt O station ¡ cleverly conceals - - 

¡ erice.. ...... ¡ bore jasl eocspirted cocol 000e alte, station, j highly cerrsltive, fully tronoistorloed circuit 
- set. .s.rrenefxUs. It i, tkefirst tisse I bone crer home und (bd, tiny batter)). Resu a young boy east 

N78 i$I- S130 12/6 VRIOf3O 3B7 _ 6/- ßAT6 3/6 6L4GÀ 716 12HH7 71- 84 /- 9oo 3f- 
ACIHL 4/e EB34 1/e EL33 6/- NEI7 7f- $?2 8/8 b/- 3824 6f- 6AVU 7!- 6L70 4/-. 12C8 3/- 8A2 8/- 9002 4/6 
ACP4 6/- EB91 3/- EL37 14f- 0A2 6f- 8P41 1/6 VIT33A 4/- 3E29 60/- 04X4 8/- 6L34 4/6 12H6 2/- 226DV 9/- 9003 6/- 
Ac4PEN /- EBC33 6/- EL3$ 17/6 0B2 6/- SF61 .1/6 VU39 6/- 3Q4 8/- 6B7 6/- 6LD20 /9 12330T 2/8 307A 6/4 9004 216 
AL6O 2f- EIIC4L 7/- RIAl 7/- 0133 7/- SF210 216 W21 5f- 3Q543T 7/a 11180 2/6 6N7 6/- 12J70T 6/a aic 25f- 9006 2/6 
ARS 5/- EBCSO 6/- EL42 8f- 3 2f- T41 2/6 WIlS 8/- 3144 4/- 6BA8 4/- 6N70 6/9 13K70T 2/- Sf- CR. T.beg 
ARP3 2/- EBF8O 6/6 EL5() 8/- 0D3 2/- TF22 5/- W119 8/- 3Y4 2/9 6BA7 2/- 4P26 12/6 12K8M 10/- 3b7A 70/- CV1296 
ARP12 2/6 E11F83 7/6 EL8I 8/- 0D3 6/- TP22 15/- X66 7/6 4C27 35/- 6BE6 4/3 4Q70 6/- I2Q7tJT 3/3 36$A 5/- (09J) 25/- 
ARP24 6/6 BRFSO 6/9 EL83 2/2 OZ4A 5/- TFI1 5/- X118 8/- 4D1 4/- IIBJ7 7/- 6127 5/6 122A7 7/- 3q3 15/- VCR97 28/- 
AETFI 6/- EC32 4/-. EL84 5/- rec84 5/- TTI2 36/- X143 6/- 5A1730 5/- SBR7 9/- 68.47 7/- 12$C7 4/- 446A 8f- VcRI38SO/- 
ATP4 5/S EC33 12/6 EL85 6/- PtX$9 10/- TTRSI 45/- YP 1/- 3A1740 3/- 6Bwh 9/- 68A70T 6/6 12807 3/- 703A 30/- VCRSII3S/ 
ATP7 5/6 EC7O 4/- EL91 4/6 PF8O 6/6 TZ2O 16/- Y63 5/- 3B/231M 6C4 5/- 6SK7QT 4/- 126117 /- 735A 10/- VCR217B 
AU7 55/- EC9O if- EL93 5/- PCFSO 6/6 VSI il- Y63 4/- 25/- Scoal 2/6 6sC7 7/- I28J7 5/- 715B 60/- 40/- 
AZ3I 9/- ECSI 2/- EM8O 6/- FCFS4 6/- U12/1 8/- VOS 8/- 5/233M 6CSOT 6/- 68C7(2T 5/- 128K70T3/- 717A 3/- VCR217C 
DOM 55/- M1 4/- EM8I 7/6 PCLS1 9/- 6717 5/- 8300V 20/- 15/- ((CO 4/- 68F30T 6/6 128N7OT51 9 724A 16/- 40/- 
BD78 40/ FAXM2 5/- EM84 8/3 PCL92 7/- 6718 0/- Z80167 10/- 28/2MM 6c60 2/- 68H7 2/- 12SR7 6/- 801 6/- 3FP7 45/- 
BUIS 10/- ECC83 6f- RN31 i0/ PCLS3 8/8 6723 11/- lAS 3/- 40/- OCSO 8/- 6SJ7 5/- 12Y4 803 22/6 3E01 40/- 
884 8/- EOC84 6/6 E8U74 80/- PCLS4 7/- U26 Uf- IA20T 5/- 38/236M SCIaS 4/6 64J70T 5/6 14L7 367 8/- 2CP1 30/- 
BOO 20/- ECCSO 6/6 ESUIOS 6/- '1' PCL85 8/6 6727 8/- 11622 30/- 32/- 6C21 80/- 55J7%' 6/6 13(12 6f- 8/ 12/6 
B584 47/S E9i / 5/ PCLS6 9/- U30 4/6 1COUT 6/ 5164(1V 9fr 6411,4 9/ 6SK7 4/Ø 20P4 13/- 811 17/6 88D 40/- 
B2134 16/- ECFS2 7/- EY86 6/6 PEN2O 4/6 U82 4/6 IDSOT 6/- STR 7/- ODO 3/- 66L70T 5/0 21B6 9/- 813 60/- ?huto Tube. 
41C3L 2/- ECH42 8/- KYS1 3/- PEN46 8/- U191 U/i 1270 7/6 26740 4/6 623 6fr 68N7 3/3 28L6C.T 5/8 815 83/- CMOS 5/- 
CL33 9/_ Edil Sfr EZ4O 6/6 PEN22OA Usai 18/- IFS 3/- 5V40 8/- SF50 5/8 68Q763T 6/- 23Y5 8/- 

829B 60/- 0816 12/6 
CY3I 6/6 ECM8S 7/6 EZ41 6/0 5/- UABCSO 6/- 10611T 6/- 3X40 8/6 8F50T 5/8 4887 2/ 23Z4(( 8/6 630B 931A 56/- 
Dl 1/0 XCL8O 6/- 2830 5/6 PFL266 17/6 UAF42 9/- 1L4 2/6 5Y30 4/- SF60 4f- OU4OT 8/6 25Z3 7/6 

A 41/- 6097C 860!- 
D41 2/9 ECLS2 7/6 EZ8I 8/6 PL30 7/6 UBC4I 6/- (LAO 6f- IV3OT 6/- SF7 6/- 6V60 Sfr 23Z&iT 8/6 ss 15/- Trauu(uto,. 
1362 ECLS3 10/ Ff6037 6/- PL38 16f- UBF8O 6/6 1L416 7f- SY3WOTR SF17 6/- 6V60T 7/6 28(17 6/- 6/- 04116 20/- 
D77 2/8 ECLOS 10f- Ff0062 6/- PL8I 7/- UBF89 6/6 2LH4 4/- 8f- SF860 6/6 6V6M 8/- 3° SOSA 14/- 04152 23/- 
DA30 12/6 EF36 1/6 Ff6063 4/- FL82 6/- UBL21 11/- 8N213 6/- 2340 6/8 6F12 4/6 6X4 310 aidS 9/6 1o/ OCIO 83/- 

DAF86 6/- EF37A 7/- FW4/800 6/6 F1,83 6/- UCC8O 6/6 11443 4/- 1Z40T 8/- SF13 I 6X80 5/- 36F5 8/6 04144 6/- 
D164l / 

29MO 8/- FW4SOO 8/8 PLS4 6/6 UCH42 8/- 11470 4f- 6AB7 4/- SF32 41- 6XSOT 5/8 3OFLI 10/6 4/6 04149 5/- 
DF73 

29Ml 6/- 01/2360 9f- FLSOO 15/- 11411181 6/- 1X4 5/- 6AC7 2/- 0F33 3f- 6Y60 6/- 30P12 10/- 835 
980 

2/6 ocn 4/6 
DF9I 2F30 2/6 020/20 6/- PM24A 5/- UCL92 8f- iRS 3/6 6A01 219 66040 2/6 6-30L2 10/-. 36029 15/- 2/- 

5f- 04172 6/- 
DF92 Sfr EPOS 8/- 0MO 40/- PriS 10/- UCL83 10/- 204 6/- 6A07 6/- 6H6M 1/6 6Z4 6f- 3OPLI 8/- 4/ 0073 10/- 
DFSO 2023 4/6 0Z32 10/- FT2IR 7/6 679Ml 8/- 166 4/6 SANO 10/- 6J4WA 10/- 7B7 7/6 30L60T 8/- Od8lM 7/- 
DM63 5/- EFII 8/- 

7 
0Z34 10/- P1'203( 7/6 UFS9 6/- 1T4 2/- 4AJ7 3/- 0.13 f- 7Cl 10/- 33T 17/6 1612 

1626 1/- 04182 10/- 
DK96 5/6 

EF7I 1163 7/- PX4 14/- 111,48 7/6 2A3 6/- 6AK3 6/- 6.160 2/- 7Cl 7/- 38W4 041122 16/- 
DL9O 5/- 

EF72 5/- 56234 22/6 P833 9/- 672,84 Sf0 2826 8/- OAKS 6/- ((JO 3/6 7d7 6/- 33Z3 8/- 119 5/- 041200 10/6 2513 5/- MLIX 2/6 FY33 8/6 VUS 7/- 24126 7/- 6A27 6/- 0J6W 6/- 7117 7/8 35Z46IT 6/- 1023 6fr XCI4I 10/- DL93 6/- 2F74 4f- HLS3 6/- FY80 5/6 87119 8/6 2CSA 3/- 6ALI 3/- 6.170 fr 7Q7 7/- 32Z50T 6/- 1626 8/- Xd142 15/- 16L94 5/9 2F80 5/- 1{LI3DDS/- PY81 5/6 7V7- 5/- 37 4/- 1629 4/6 XC1II 20/- DL96 6/6 EFSS 4/6 16L41 4/- FY62 5/- 7Z4 4/6 38 4/- 2611 5/- XCIO6 2216 DLSIO 8/- 2F86 8/6 HVRS 9/- FY83 6/- 81)2 2/6 21080 6/- 404341 1/6 211247 8/6 16/- 2F89 5/- K3A 30f- FY600 6/6 
P.C. RADIO LTD 956 5/6 IOLOOT 8f- 4663 1/- 214102 47/- E8OF 28/- 2F91 2/9 KT32 6/- PZI-30 9/- 91)2 3/- 13A 7/6 4313C 10/- 211585 10/6 269CC 121- EF9O 2/- KT33 8/- pzi-79 jj- 10F9 9/- 57 6/- 8764 9/- 2141090 20/- 290CC 19f- EF9O 6/- KT44 5/8 QP2I 6f 12A6 2/6 08 6/- 8726 6/- 2N1091 29/6 

2A30 1f- EF90 5/- Kt43 4/- QP'23 5/- 170 GOLDHAWK ROAD, W.12 

--. 

I Brand new individually 
KTW61 4/6 
KTW63 2/- 

Q81202 8/- I 

qv04/7 8/- 
UY21 7/6 

I UYSO Si- I 

2C34 2/6 
2C45 22/6 

I OALSW 7!- 
I lAidS 216 

I 6J7M 8/- I 

I 6K6GT 5/6 
12AH7 5/- I 

I 12AH8 11!- 
59 6/- 

I 73 $16 
5704 9/- I 

I 
6064 7/- I 

KTZ4I 5/- 28 8/- I VMP4O 12/- I 2C46 30/- I 
6AM6 4/- I 6K7(9 5/- I 12AT7 41- I 76 9/- I 6063 6/- I 

I checked and KTZ63 5/ R04/1230 I VP23 3/- I SCSI 12/ I 
IIAQS 7F I 6K70T 4/9 I 12AU7 6F I 77 6/6 I 6080 28/- I guaranteed MH4 8/- 60!- I V0133 9/- I 

21)21 8/- I 6AQSW 9/- I 
6K8G 3/- I 12AX7 6/- I 78 8/- I 7193 1/9 I 

I 'I 
MRLD6 RK72 6/- VR9O 6/- I 2X2 3f- 

I 

I 6.486 4/- 
I 

I 6K80T s/S 

I 

I 12AY7 151- 
I 

I 80 5/6 
I 

I 747s 2/- I A L V E S loi- 
tI_ 

ShEll lOI- 
RlqflP 1KL 

VRIO3/30 
K?- 

3A4 4/- 
I n,t £_ 

6AS6W 9/- 
I R1R7t2 9fl?_ 

OK8M 816 
I RIMS ¿_ 

12BA6 5/6 
I 10)1ra I1._ 

81 9/- 
RO R!_ 

I 9013A 9- I Inon - 
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DARLINGTON: 

EDINBURGH: 

GLASGOW: 

HULL: 

LEICESTER: 

LEEDS; 

LIV ER POOL: 

13 Post Haus., Wind. 
(Hall-day Wed.) lii: 68043 

133 Luth Street. 
(Half.day Wedneeday) 

326 Argyle St. (No Half .day) 
Tel: CITy 4158 

SI SavIle Street. (Half-day 
Tharsdy) Tel: 20505 

32 HIgh Street. (H.lf.day 
Thursday) Tel: 56420 

5.7 County (Mecca) Arcad. 
(No Hail-day) T.I: 28252 

73 Dale St. (No Half.day) 
Tel: CENtrai 3573 

A highly sOflsitive Push-Pull high output unit with self-contained Pre-amp. 
t-', Tone Control Stages. Certified performance hures compare equally 

th most expensive amplifiers available. Hum level -10dB. 
- Frequency response ±3dB 30.20.000 c/s. A spetially designed sectionally 

v . wound ultra linear output transformer is used with 807 output valves. Ali 
high grade components. Six valves: EF86. EF86, ECCB3. 807. 807, GZ34. 

'E'. ( output iv only 12 millivolts vo that ANY KIND OF MICRO. 

r. 
..... : Separate Bass and Treble Controls. Minimum input required for full 

ki'. PHONE OR PICK-UP IS SUITABLE. The unit is designed 
for CLUBS. SCHOOLS. THEATRES. DANCE HALLS or 
OUT000RFUNCTIONS,etc. F0rVOCALISTS,Electronic 

s t i ORGAN. BASS. LEAD OR RHYTHM GUITAR. STRING 
. ¿. ... I: BASS. etc. OUTPUT SOCKET PROVIDES LT. and H.T. 

. ' 'E' . for RADIO TU NER. Two separately controlled inputs for mixing 
t.. :: -.. - purposes, 200.250v. SO c/s. A.C. Mains output for 3 and IS ehm 

speakers. Complete kit of parts with fully punched chassis and 
point-to-point wiring diagrams and instructions. Supplied factory built with EL34 output 
valves and $2 months' guarantee, fOr 15 Gns. If required perforated cover with Carrying 
handles can be supplied for ill.. Send S.A.E. for collet, also speaker. T.rms: DEPOSIT 
45/- and 9 monthly payments of 33/3 (Total £17.7.3). Carr. IO!- 

R.S.C. All-HIGH FIDELITY 12-14 WATT AMPLIFIER 

R S C MAIL ORDERS TO: 
DEPT. P 

102 HENCONNER LANE 
-(MANCHESTER) LTD. 

LEEDS 13 

I Terms: C.W.O. or C.O.D. No C.O.D. under 
£1. Postage 219 extra under £2. 4/6 extra 

I under £5. Trade Supplied. S.A.E. with all 
enquiries please. Personal shoppers 
welcome at any of the branches below. 
AU branches open al! day Saturday. 

IO North Parade., 

BRADFORD: Half.day 
1.1:25349 

Lower Casti. Street. 

B RISTOL14 : 

(IIalf.day Wednesday) 
___________ Tel: 22904 

30/31 Gt. Western Arcad.. 
BIRMINGHAM: opp.SnowHlllStatlon. 

CENtral 1279 No hall-day 

D ERBY (Half-day Wad.) Tel: 41361 

R.S.C. TRANSFORMERS 
Fully Guassnt..d. Int.rI.av.d and In.pr.g- 
nat.d. Prienas'is200-230-230v. SOc/n. Screened. 
TOP SHROUDED DROP THROUGH 
250-0.-250v. 7OwA. 63v. 2u. 0-5-63v. 2a 17/9 
250-0-350v. SOmA. 63v. 2a, O-S-63v. 2a 2119 
2SO..O-250v. lOOmA. 63v. 2a. 63v. la l/9 
250-O-250v. lOOn,A. 63v. 35a, C.T. 19/C 
250-O-250v. lOOwA. 6.3v. 4a, 0-5-63v. 3a 23/C 
300-O-300v. l30n,A. 63v. 4a, 6.3v. lu for 

Mollard 310 A,e,plifl.r 35/9 
300-O-300v. lOOwA. 6.3v. 4o, 0-5-6.3v. 3x 28/I 
350-0-350v. lOOwA. 6.3v. 4a, 0-5-6.3v. 3x 23/9 
350-O-350v. lS0wA. 6.3v. 4a, 0-5-6.3v. 3a 37/9 

FULLY SHROUDED UPRIGHYMOUNTING 
250-O-250v. 60n,A. 6.3v. 2a, 0-5-6.3v. 2a 

Midget type 2 y 3 x 3m. 10/9 
250-O-250v. l00naA. 6.3v. 4a, 0-S-6.3v. 3a 29/C 
300-O-300v. lOOmA. 6.3v. 4a. Sv. 3u 29/9 
300-0-300v. l30n,A. 63v. 4a, C.T. 6.3v. 

la for Mollard Anapllfior 36/9 
350-O-350v. lOOmA. 6.3v. 4a, O-5-6.3v. 3a 29/9 
350-O-3SOv. lSOrvA. 6.3v. 4a. 0-S-6.3v. 3u 38/9 
425-O-425v. 200wA. 6.3v. 4a. C.T. 5v. 3a 57/9 
425-O-423v. 200wA. (6.3v. 4u Twice), Sv. 3a 59/9 
450-0-450v. 250wA. 6.3v. 4a. C.T. Sv. 3a 69/9 
FILAMENT TYPES 
6.3v. I Sa. 0/9; 6.3v. 2a. 7/6; l2v. la. 7/Il; 6.3v. 3a. 
8/Il; 6.3v. 6a. 17/6; 12v. ISa, twice 17/6. 

R.S.G. AlO 30 WATT ULTRA LI 

OUTPUT TRANSFORMERS 
Push-Pull 8 'watts, EL84 or 6V6 to 3 0 or 

watched to lSD 9/9 
Pooh-Pull 10-12 watts to match 6V6 or El.84 

to 3-S-8 to ISa 19/9 
Following types for 3 und 50 speaker.- 
Push.Puli 10-12 watts. 6V6 or EL84 Il/C 
Push.Pull IS-le watts, 6L6, KT66 22/C 
P,sh.Pull Mollard 510 Ultra Linear 29/C 
Push-Pull 20 watts. seCtionally wound 6L, 

KT66, EL34. etc. 49/9 
MIDGET (Clan,p.d typs) 2I X 21 X 21 
50 c/s. 250v. 6OwA. 63v. 2.s 3/C 
230-O-2SOv. 60n,A. 63v. 2a . 14/9 
CHARGER TYPES. 0-9-ISv. lia, 12/91 O-9-15v. 
2a, 14/9; O-9-15v. 3a, 16/C; 0-9-15v. Sa, 11/9; 
0-9-15v. 6a 23/9; 0-9-ISv. So, 23/9 
AUTO (Seso up/St.p down) TRANS. 
O-I lO/I20-23Ó/250v. 50-80 watts. 13/9; ISO watts. 
27/9; 250 watts. 49/9; S00 watts. 99/9 

rAUDIOTRINE HFIOOD HIGH FIDELITY 
LO UDSPEAKER. Really excepciono1 value and 

u 
performance. Heavy cast 10 diam. frame. Huge 
pole pieces for high sensitivity. Special rubber 

I cone surround giving extremely lowfundamsntal 
resonance, Dual cono for fall frequenti range of 

I 20-20.000 'p.s. Rating 15 watts, impedance 3 

I ohms or IS ohms. Only £515.0. Carr. 5/-. 

EAR HIGH FIDELITY AMPLIFIER 

R.S.C. RAM PLIFIER KIT ott A' nrcT 
Controls Vol.. Tone and Switch, o , 

a la isolated. Controllable at both units. An inter- indicator tube. Searute resistance and Capacity 

MaIns operation 200-250v. AC. Full " I conrn,. of this clau would normally cost £20-30. scales. Powerfactorcheckforelectrolytico. 
isolated chausis. Circuit, etc. supplied. Carr. 3/ Only carr. 5/-. *aady for us., 6 gee. Leakage check by neon Indicator. 

231 

ION DON: 

MANCHESTER: 

MIDDLESBROUGH 

SHEFFIELD: 

238 Edgware Road, W.]. 
(Half-day ThurSday) 
Tel: PADdIngton 1629 

606-600 Oldhan, St. 
Tel: CENtral 2778. (No 
Half-day) New erge store 

106 Newport Rd. (Half-day 
Wednesday) Tel: 47096 

13 Exchange Street. CastI. 
Market BIdgs. (Half-day 
Thursday) Tel: 20716 

E.M.I. 4 SPEED RECORD PLAYING UNITS 
I with Cryssal pIck-up, fitted turn-oner cart- 

ridge. Limitnd quantity. Carr. 5/- oc only j 

PUSH-PULL ULTRA LINEAR OUTPUT 
'BUILT-IN" TONE CONTROL PRE-AMP STAGES 

Two input sockets with associaaed controls allow msing of "mike" 
and gram.. as in Alo. High sensitivity. Includes 5 valves, ECC83, gg° - 
ECC83, ELB4, EL84, fZ8l. High Quality sectionally wound output 
transformer specially designed (or Ultra Linear operation and "ca? a - 

reliable small condensers of csrrent mansfacture. INDIVIDUAL T /. 
CONTROLS FOR BASS AND TREBLE "Lift" nd "Cst". 
Frequency response ±3 dB 30-20000 c/s. Sie negative feedback , -. . ,' 
loops. Hsm level 60 dB down. ONLY 23 millivolts input - .,[ 5g o't, 

required for FULL OUTPUT. Suitable for sse with all makes and i. . 
. 6Og''15, 

types of pick-ups and microphones. Comparable with the very 
best designs. For GRAM, RADIO or TAPE. For VOCALISTS 
or MUSICAL INSTRUMENTS such as STRING BASS, LEAD or RHYTHM GUITARS. etc. 
OUTPUT SOCKET with plsg provides 300v. 3OmA, and 6.3n. ISa for supply of a RADIO TUNER. 
Sine appros. 12 X 9 X 7m. or A.C. mains 200.250v. 50 c.p.s. Output for 3 and IS ohms speaker. Kit is 
complete to last nut. Chassis is fully punched. Full Instructions and Q P 
yoins.to.polnc wiring diagrams supplied. (Or factory built 51/6 estra). Only Carr. 10/- 
lfrsquired louvred metal covers with 2 carrying handles can be supplied for 19/9. TERMS ON ASSEM BLED 
UNITSe DEPOSIT 33/3 and 9 monshiy paymnncs of 24/I ('rotai £l2.l00). Send S.A.E. for illussr.snd 
leaflet detailing Cabinets, Speakers, Mikns. etc. 

R.S.C. COLUMN SPEAKERS AUDIOTRINE HI-FI TAPE RECORDER KIT 
REALISM AT INCREDIBLY LOW COST, CAN BE ASSEMBLED I 

GNS. '. 

IN AN HOUR. Incorporating the latest Magnanox Tape Dnck. The - Carr. 
Audiotnne High Qaalisy Tape Amplifier with negatine feedback eqsalisa. 17/6 
tien for each of 3 speeds. High Flux P.M. Speaker, empty Tape Spool a Reel of Best 

. .. Quality Tape and a Handsome Portable Carrying Cabinet covered in attraction leather- } , * 
cloth, chrome fittings and trimmings. Sig. 14f X 17k X 8+ in. high and circsit. TotaI 

o t f pu chas d d d lIp pp ox £40 Fe fo m n q I to tu ch £50 £70 
class. SAE. for leaflets. TERMS.-4 gns, deposit and 12 monthly paym.nts 
of42/- (Total 28 gns.) ONLY 3 PAIRS OF SOLDERED JOINTS PLUS MAINS. %'', 

TRANSISTOR SALE Mallard OC7I 2/II, 0C45 
3/II,0C44 3/Il, OC722J11, 

0081 2/Il, 0C171 8/9, Ediswan XAIOI 3/9, XAI 12 3/9, 
XCIOIA 3/9. AF1 li 9/9, Postage 6d, for up to 3 transIstors. 

LENIUM RECTIFIERS '«. (BRIDGED) TYPES 

A/12v. la 3/II 6/12v. 3a 9/9 . k/I2v. 6u 15/3 
A/12v2a6/II 6/l2v.4a 12/3 6/12v. lOa 26/e 

CÒMPLETE POWER PACK KIT 
Consisting of Mains, Trans., Metal Rectifier, 

18/ii 
Dosble electrolytic, smoothing choke chassis and 
circsit. For 300/250v. AC. mains. Ouspst 
250v,. 6OmA, A.3v., 2a. 

FANE 122/1020 WATT HEAVY DUTY LOUDSPEAKER 
12m. IS ohm. With esceptionally robust 2 in. 

5 gns. diameter voice coil assembly. Poet 5/6 

AUDIO FIDELITY HF IOOD. IO" IS WATT HI-FI 
SPEAKER. Heavy cast constrscsion, dsal tone, smooth 
frequency response, 40.15,000c.p.s. Speech £5 IS O coil 3 ohm or 5 ohm. Exceptionalvalse at 

NOMBREX SIGNAL GENERATOR Model 27. Covers 
ISO Kcs. to 350 Mc/s. in B ranges. Accuracy ± 2 or better. 
R.F. Modulated or unmodulaged average 50 MV. Separate 
A.F. output at 400 c/s. 3 nolss peak. £9 IO O Direct calib. 

Covered in two-sone Rexine/Vynair, 
Ideal for vocalists end Public Address. 
Normally s5pplied for IS ohm snateh- 
ng bui can ko sspplied for 100v. line 

' fol 35/-eacra. 
______ 'rypa C58. 15-20 watts. Pissed five 

Bin. high fisc spOakers. Overall sixe 
appros. 42 )Ç IO X 5m. 

i 24 Gns Or depot 

R S C . - 

9 wonshly paymenss of 27/9 (Total 
Battery Io Mains Conversion UnIts £14,9,9,) 

Type BNl. An all-dry 'ryp. C4I2. 40 watts. Fitsed four 
bastory elimmnagor, Sixe 12m. 12,000 line IO watt speakers. 

r 

-; 5f X 44v 2m. appros. Overall size 56 o 14 o 9in approx. 
CesnplteIyrepImes Carr, 15/.. 

19+ Gns. 
a 4' '' and 90v, where AC. - 

Or deposit of 3 qysa and 9 monthly 
- - mamo 200-250v. 50 c/s pnymenrs of 43/2 (Total ill gns.). 

i - isavailable. Ssitable for 
r 'i- . .- all battery portable 

- - recmvers requiring 12 In, 10 WATT HIGH QUALITY 
plats kitwith diagram 39/9 or r.ady for u.s 49/9 LO UDS PEAK E R 
AUDIOTRINE HI-FI SPEAKER SYSTEMS In walnut voneered cabinets. 
Consisting of matched -, Gauss 12,000 lions. Speech 

12m. 12,000 line, IS ohm coil 3 ohms or 15 ohms. , 9. 
high quality speaker: ' - - 

Only 
crossover unit (consist. p": y 't Carr. 5/6 s a 

ing of choke. coqdenser, « Terms: Deposit 11/3 and 9 

etc.) and Tweeter. The -,4« 
monthly payments - of 11/3 - 

smooth response and es- - - 9 - ' (Total (5.12.6). Ihn. 20 

tended frequency rango WATT Hl-FI LOUD 
ensure surprisingly SPEAKERS IN -CABINETS. 
realistic re roduction - 's c. i Size IB X IB X lOin. Finish as s 

Standard IO cc r ' - - I above. Terms: Deposit 17/9 and 9 monthly pay- 

£419.9. Carr. -, ¿ " -v 
- 

mente of 17/9 (letal £I.l7.6). Carr. 8./6 

S.nlor 20 watt, Mod.t - - ' 
£6.I9,6.Carr.7/6 

ALARM sr INTERIOMBREX RESISTANCE - CAPACITY 

s a a KIT. Complete sot of parcs with BRIDGE Model 62. Transistorised I ohm-1000 
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for samples. I OVERSEAS P.S P. CHARGED EXTRA. S.A.E. with all enquiries. I llI6. P. & P. 3/6. 
I 

YUKA Get this AIR DRYING 

$F- su HAMMER FINISH NOW t 

SO PROFESSIONAL.. .THE YUKAN AEROSOL WAY! 
VUKAN Aerosol spraykit contains 16 oza. fine 
quality durable easy instant spray. No stove 
baking required. Available in Grey, Blue, Gold, P Bronze at 14/II at our counter or IS/Il, Carr o 
paid, per pushbutton self-spray can. SPECIAL 

- OFFER: I can plus optional transferable snap- 
on trigger handle (value 5/.) for 18/II. 
Choke of 13 self-spray plain colours und primer (Motor car quality) also & 

available o 
Please enclose cheque or P.O. for total amount to: 

Y U KAN 
Dept. PE/3, 307e EOG WARE ROAD. LONDON, W.2 - 

SILICON PLANAR 
EPITAXIAL 200 MC/S 
5/- 5/- 5/- 5/- 
At last! Truly general-purpose silicon transistors at germanium irices. 
These tiny epoxy-encapsulated NPN devices are suitable for practically arel-y 
low-power application - low-noise audio, r.f. amplifiers and mixers up to 
the edge of the vhf, band, d.c. amplifiers, low-power output stages - . - * Selected 2N2926 * Current gain (hfe) 55-300 at 2 mA 

* Collector dissipation 200 mW * Cut-off frequency (f1) 200 Mc/a 

* A.f. noise figure 2.8 dB at lOkc/s * First grade. Data supplied 
Price includes U.K. postage. Cash with order, Mail order only. 
AMATRONIX LTD., 396 SELSDON RD., CROYDON, SURREY 

MAINS TRANSFORMERS 
Semi shrouded drop thro' type. Pri.200, 220, 240c. 
Sec. 255v. wave 0g 7OmA and 63v. at 2 amp. C/t.. 
Stack s/ac 3'X 2)' I ). PRICE li-. P. & P. 3/-. 

BRAND NEW 3 OHM LOUDSPEAKERS 
Sin.. ll/6;6)in., IS/.;Oin.,2lf-;lOin..25/-;l2in., 
27/6; (12 in. $5 oho., 30/-). lO in. o6 in., 26/-. 
E.M.l. 13) x 8 in. with high flu,a ceramic magnet, 
42/-. (15 ohm, 45/.). P. & P. 4 & S 2/-. 6)' & 8' 2/6, 
IO' & 12' 3/6 por speaker. 
ACOS CRYSTAL MIKES. High imp. For desk 
or hand ase. High sensitivity. 18/6. P. & P. 1/6. 

TSL CRYSTAL STICK MIKE. Listed at 45/-. 
Our price. 18/6. P. & P. 1/6. 
BRAND NEW. 12' l5w. H/D Speakers. 3 or 15 
ohm. Current production by well-known British 
maker. Offered b.'low list price at 89/6. P. & P. 5/-. 
(25w. guitar model £5.50). (35w. guitar model 
£8.8.0). 
MATCHED PAIR OF 2 WATT TRANSISTOR 
DRIVER AND OUTPUT TRANSFORMERS. 
Stack siae I X I) n I in. Output trans. tapped for 3 
ohm and IS ohm output, 0/- pair plat 2/-P. g p. 

BRAND NEW PLESSEY l2c. 4 pin non-sync. 
vibrasors. Typo 2 1.450. ONLY 8/6. P. & P. 1/6 
4-WAY NON-TANGLETELEPHONE CABLE 
Latest spring-back coil type. eotends 12 in. to Sft. 
Complete with rubber 
bushes. 4/6 each.' P. & P. 
116. 

VYN AIR AND REXIN E 
SPEAKER AND CABI 
N ET FABRICS app. 54 in. 
wide. Usually 35/- yd., our 
price 13/6 per yd. length 
(min.lyd.)P.& P.2/6. SAE. 

P. & P.5/-. Brand new and unused. 

TAPE DECKS 
B.S.R. MONARDECK (Single speed) 311n. 
per sec., simple-control, uses 5*in. spools, (6/15/- 
plus 7/6 carr. and ins. (Tapes totra.) 

10/14 WATT HI-FI AMPLIFIER KIT 

heail \ 

otuÇ rtt' 

iokwed 

announcements to follow each other. Fully shrouded 
seation wound output transformer so motch 
3-l53 speaker and 2 independent volume controls. 
and separate bass and treble controls are provided 
giving góod lift and cut. Valve line-up 2 EL84s, 
ECCB3, SF86. and EZ8O rectifier. Simple 
instruction booklet 1/6. (Free wth parts.) All 
parto sold separutaly. ONLY £611916. P. & P.8/6. 
Also available ready built und tested complete 
with std. input sockets. (8)15/-. P. & P. 8/6. 

HARVERSON SURPLUS CO. LTD. 
170 HIGH ST., MERTON, S.W.19. CHErrywood 3985 

Open all doy Saturday Early closing Wed., I p.m. 
A few'minules (row South Wimb/edon Tube Slot/on. (PIeuse wr/te cleorly) 

HARVERSON'S F.M. TUNER Mb. I 

discriminator. S Attraction maroon and cold dIal 
(7 x 3in. glass). Self powered, using a good 
quality mains transformer and calve rectifier. 
S Valves used ECC85. SW0 EF8Oo, and EZ8O (rec- 
tifier) S Fully drilled chassis. S Size of completed 
tuner 8 X 6 n Sfie. 5 All parts sold separately. 
Set of parts if purchased at one time (3/19/6, plus 
8/6 PP. andins. Circuit diagram and instructions 
1/6 post free. Mark II V.rnlon as above but 
complete with magic eye, front panel and brackets, 
£6/12/6. P. & P. 8/6. 
Mark III Version as Mark I but with output stage 
(ECLB2) and tone control, (7/7/-. P. & P. 8/6. 

SPECIAL PURCHASE! 
from LEADING HI FI MANUFACTURER 
7-IO watt' OUTPUT TRANSFORMERS to 
match pair of ECL 86s in push-pull to 3 ohm out- 
put. ONLY III.. P. & P.2/6. 
1-IO, watt ULTRA LINEAR OUTPUT 
TRANSFORMERS to match pair of ECL 82s in 
push-pull to 3 oho. output. ONLY 15/-- P. & P. 2/6. 
SPECIAL MAINS TRANSFORMERS to match 
either of the above. Tapped primary. Secondary 
250c. 80mA, half wOve and 6.3v. 2 amos. ONLY 

A.C. Heins lOO/i5Ov., 4 watt. using ECC83. 

QÇ 

ELM. EZ8O vulves. 
________ * Heavy duty doable. wndtser 

- * Separate Bass, -Treble 
and Volume controls,giving 
fully variable boost and cut 

O t 
excellent quality wth very low distortion factor. * Suitable for Ute with guitar, microphone or 
record player * Provision for remote mounting 
of controls, or direct on chassis. * Chassis 
site only l4in. widn X 4m, deep. Overall height 
4*in. * All components and valves are brand 
new. * Very clear and concise instructions enable 
even the inexperienced amateur to Construct 
with Opal. success. * Supplie.d complete with 
valves, output transformer (3 ohms only), screened 
lead, wire, nuts, bolts, solder, etc. (No extras to 
buy.) PRICE 79/6. P. & P. 6/.. 
Comprehensive circuit diagram, practical layout 
and parcs list 2/6 (free with kit). 
This kit oithaugh similar in ofefrearoece so HA34 it 
employs eegirely different and odvovced circuitry. 

SINGLE PLAYERS 
B,S,R. 'TU/li ............... £31916. Carr. 5/6. 
GARRARD 5P25 De Loon... £12/IO/6. Caer. 5/6. 
B.S.R, GU7 with unit mounted pickup arm. 

£4/lB/B. Carr. 5/6. 
AUTO. CHANGERS 

B.S.R. UAIS £6/19/6, B.S.R. UAI6 ......... £6 19 6 
Latest B.S.R. UAZS Super slim ............ £6 2 6 
GARRARD AT6 .............................. £9 IO O 

GARRARD Auto'Slim £5.IO.O.. Curr. 6/6 on each. 
All the above units are complete with t'o mono head 
and sapphire styli orcan be supplied wich compatible 
stereo head for 1216 extra. 

BRAND NEW CARTRIDGE BARGAINS 
RONETTE STEREO lOS CARTRIDGE. Stereo! 
L.P./78 complete with two sapphires. Original list 
price 67/9. Our price 24/-. P. & P. I/-. 
ACOS GP67-I. Mono complete. List price 21!.. 
Our prig. 13/6. P. & P. II-. 

PORTABLE TAPE RECORDER CASE 
Beautifully made and expensively finished in dark 
grey heavy grade rexine. Satin Chrome metal grille 
Iront and chrome fittings. Speaker aperture 9'X 4' 
Overall sloe 155' w. X IS' d. X 71' h. Will cake any 
standard tape decker single record player, Limited 
number only. Worth at least £5. OUR PRICE 49/6. 

HIGH GAIN 4 TRANSISTOR 
PRINTED CIRCUIT 
AMPLIFIER KIT I 

TyPCTAI ." 
a 

&'f ciøò 
Built on 

printed circuit panel, s.oe 6 x 3m. 
Generous site Driver and Output Transformers. 
Output transformer tapped for 3 ohm and IS 

ohm speukers. 'Transistors (GET 114 or SI 
Nullard OCBI D and matched pair of OCBI o!p). 

9 volt operation. Everything supplied. 
wire, battery clips, solder. etc. Comprehen- 
sive easy to follow instructions and Circuit diagram 
1/6 (Free with Kit). All parts sold separately, 
SPECIAL PRICE 45/-. P. & P. 3/-. Also ready 
built and tested, 52/6. P. & P. 3!-, A pair of 
'TAls are ideal for stereo. 

ass 

[It " 
'er 

STEREO AMPLIFIER 
Incorporating 2 ECL82s and I EZSO, heavy duty. 
double wound mains transformer. Output 4 wutrs 
per channel. Full tone and volume controls. Abso- 

:1jutet 

bass & treble controls, full 
feed back. 8 gns. P. & P.616 

HSL FOuR' AMPLIFIER KIT 

QUALITY RECORD PLAYER AMPLIFIER 
A top-quality record player amplifier. This amplifier 
(which is used n a 29 gn. record player) employs 
heavy duty double wound mains transformer. 
ECCB3. EL84. EZ8O vaines. Separate Bass. Treble 
and Volume controls. Complete with cutout trans- 
former matched for 3 ohm speaker. Size lin, w. 
u 24m. d. o 54m, h. Ready built and tested. PRICE 
69/6. P. & P. 419. 
ALSO AVAILABLE mounted on board with out- 
put transformer and 6m, speaker ready to fit 
neo cabinet below. PRICE 89/6. P. & P. 5/9. 

QUALITY PORTABLE R/P CABINET 
Uncut motor board. Will take above amplifier 
and B.S.R. or GARRARD Aatochunger or Single 
Record Player Unit. Size 190 14084 in. 
PRICE £3/9/6. Carr. 7/6. 

4-SPEED PLAYER UNIT BARGAINS 
All brand new in makers original packing. 

3-VALVE AUDIO AMPLIFIER 
MODEL HA34 - Designed for Hi-Fi repro- 

duction of 'ecords. AC. 
I 

I Mains oPeration, Ready i- - f - 
cedE 83E841E 

and output transformer matched for 3 ohm speaker, 
separate Bass. Treble and volume controls. 
Negative feedback line. Output 44 watts. Front 
panel can be detached and leads extended for 
rkmote mounting of conçrols. 
The HA34 hut been specially designed for us and 
our quantity order enables us to offer 
them complete with knobs, vulves. 
ecc., wired and tested for only P, & P. 6/-. 

-s 
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BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 

3164 COLLEGE HOUSE. 29-31 WRIGHT'S LANE. W.8 
WRITE IF YOU PREFER NOT TO CUT THIS PAGE 

THE B.I.E.T. IS THE LEADING INSTITUTE OF ITS KIND.IN THE WORLD 
Published about.the 15th of the month by GEORGE NEWNES LIMITED. Tower House. Southampton Street. London, W.C.2. Printed in England by 
THE CHAPEL RIVER PRESS LI MITED, Andover, Hants. Sole Agents for Australia and New Zealand: GORDON & GOTCH (A/sia) Ltd.: South 

r 
Africa and Rhodesia: CENTRAL NEWS AGENCY LTD.: East Africa: STATIONERY & OFFICE SUPPLIES LTD. Subscription rate including 

postage for one year: To any part of the World £1 16.0. 

4utomation-Practical Rat/jo 
-Radio Amateurs' Exun,. 

CiVIL F.NGINEERING 
Ge,,ral Civil Eng. - 
cipo! Eng. - Structural Eng. 
San ¡tory Eng. - Road Eng. 
llyefraulics-Mini,,g- Wat, 
Supp!m'-Pelro/ Tech. 

BUILDING 
Gemmerai Iluildimig - healing 
R J'r,nilatian - Plumbing - Architecture - C'arpentrv - Painting - ¡)eco rating - 
Specifications & Quantities - Surreylvig - Architectural 
l)ru,,g/misn,a,,s/,ip. 

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 increass your earning power 
A.M.I.Mech.E., A.MS.E.. A.F1.I.C.E.. A.M.I.E.RE.. B.Sc., 
A.M.I.P.E., A.M.I.M.I., A.R.I.B.A., AlOE., A.M.l.Chem.E.. A.R.I.C.S.. 
M.R.S.H., A.N1.l.E.D., A.N1.l.Mun.E., CITY & GUILDS, GEN. CERT. OF 
EDUCATION, ETC. 

POST. NOW -. 
ITO B.I.E.T.. 316A COLLEGE HOUSE. 3ml. sumnip if posted in 

29-31 WRIGHTS LANE, W.8. w, unsealed eure/ope. 

Please send tue a FREE copy of "ENGINEERING 
IOPPORTUNITIES." I am interested in (stale subject, 

exalt!., or career). 

INAME............................................................... i 
ADDRESS......................................................... 

Have you had your copy of "Engineering Opportunities"? 
The new editiOn of "ENGINEERING OPPOR- 
TUNITIES" is now available-without charge- 
to all who are anxious for a worthwhile post in 
Engineering. Frank, informative and completely 
up to date, the new "ENGINEERING OPPOR- 
TUNITIES" should be in the hands of every 
person engaged in any branch of the Engineering 
industry, irrespectiveofage,experience or training. 

On 'SATISFACTION OR 
REFUND OF FEE' terms 

This remarkable book gives detailsofexaminations 
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? 

MECH. FNGINEERING 
Gen. Tier/c. Fag-A lai,ctc,'n- 
aren' Lug. - J)j,.0'/ Eng. - 
Press Tool l)esign - Sheet 
Meu,l Work - IVe/ding - 
Eng. Pa(tc'rrc Making - 
lnspectio - Draucglrtxncaccshi' - lt lctallccrgy - Production 
F,cg. 

RADIO ENGINEERING 
Ge,,eral Radio - Radio t 
TV Sen-icing - TV Eng. - 
Te!econreerunica,ioers - Flee- 
troe,jns-Souezcl Recording---- 

ELEC. ENGINEERING 
General Electrical Eng. - 
hr oliai/at ioces- Drar,g/rcv,,ca,c- 
s/up - Illuminating Eng. - 
Re/c igration - E/em. Flee. 
Science - E/cc. .ippr - 
T lining E/cc. Eng. 

AUTO ENGINEERING 
General Auto Eng. - Auto. 
T laintr,ca,ci'c - Repair - 
-I oto DiCsel Main(enacoe 
-1 raro. Electrical Eqnipncent- 
Garage A ianagerrccnt. 

THIS BOOK TEILS YOU 
* HOW to get a better paid, more interest- 

ing Job. * HOW to qualify for rapid promotion. * HOW to put some letters after your name 
and become a key man . . . quickly and 
easily. * HOW to benefit from our free Advisory 
and Appointments Depts. * HOW you can take advantage of the 
chances you are now milling. * HOW, irrespective of your age, education 
or experience, YOU can succeed in any 
branch of Engineering. 

156 PAGES OF EXPERT 
CAREER - GUIDANCE 

PRACTICAL INCLUDING 

EQUIPMENT TOOLS 
Bauli Practical and Theo,,- 1/ce .s'peciali.vt 1-/ec- 
tic (noises for beginneic in tro,cics Dhisio,c of 
Radio. TV., Rlecl,nnici,ltc.. It/FT. 
A.M.I.E.R.E. City & Gciflds NO W offers roo a 
Radin Avaleras ts.cn. c-cal laboratori' trum- 

5.1.1.6. (vAlicate iecg at ico,ccc' wit/c 
P.M.G. Cerli(icste practical c'quipcnent. 

P,actical Radio Ask for i/c-tails. 
Radio & Television Servicing 

Practical Electronics 
Electronics Engneeeing 

You are bound to benefit from reading 
"ENGINEERING OPPORTUNI- 
TIES", and if you are earning less than 
£30 a week you should send for your 
copy ,tow-FREE and without 
obligation, 
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- 303 EDOWARE RD., LONDON, W.2 
PADdington 1008/9 

Open Mon. to Sot. 9-6. Thurs. I p.m. 
Open oil doy Saturday. 

...t-_-_.t t t__t e ttatttstatt et t t ttti 

°AT6O mono (11.19.6. stereo (11.19.6 G.P.O. Licence required 
3000LM stereo (8.19.6 

(*Deram cartridge add 60/.. to mono (14) 
price). All autochange (except SP25), NEW MW/LW TUNER 

.I complete with cartridge. Brand new. BUILD 
Fully tunable superhet with exeIlent 

(13) VHF FM TUNER sensitivity and selectivity. Output up 
Supplied as 2 Preassembled Panels, to volt peak. Complete with front 
plus metal work Superhet design, 88-108 panel, etc. 9 voIt operatcd 
Mc/s, 9 volt operated. TOTAL COST P.P. 
Total cost(l2.l7.6 pp. 2/6. 79/6 TO BUILD 2/6 

PROVED AND TESTED ABLE. LET US QUOTE FOR 
COMPONENTS AND ACCESSO- I 

DESIGNS AND UNITS RIESFORYOURCIRCUIT,SEND I 

A LIST FOR QUICK REPLY. I 
SEE NEW' CATALOGUE FOR QUALITY COMPONENTS AT 
FULL STOCK RANGE AVAIL- REALISTIC PRICES 
st-Wanst. t SS. t t t t SS S n-tata SSS S t t S5SS t W SSS* 

J 

I 

'S 

: 

r 

(2) 

'1 

rc --- I L!'° S \a irai 
b b 

(3 : t (7) 

(9) - 
- (II) 

(5) BUILD A TAPE RECÓRDER i 
(7) 5 WATT AMPLIFIER 

Three speeds-3 watts. 6-Transistor Push-pull, 3 ohms. 6mV 
Complete kits with new '363" decks, into 1K. 12/ISV supply. 2x2X I tin. 
Supplied as preassembled sections. 
Complete with portable cabinets and BUILT ANDTESTED PP. 

7v/o Speaker-excellent quality. I,200lt. (optional mains units54/- 2/- 
tape and spool. pp. 2/-) 

* TWO TRACK * FOUR TRACK New matching Preamplifier, 6 inputs, 

£26 £30 
P.P. treble/bass/selector/volume controls. 6- 
8/6 lOmV 0/put. 9l8V supply. 79(6, pp. 2/. 

(8) . REGENT-6 (4) MULTI-METERS 
MW/LW POCKET RADIO 

PT34 1kv 39/6 TP55 20kv £5,196 
6-Transistor superhec. Geared Ml 2kV 49/6 EP3Ok 30kv £610.0 
tuning. Push-pull output. Moulded TPI0 2kv 75/. EPSOk 50kv £8j5o 
cabinet SX3x Ihn. Phone socket. EPlok 10kv 79/6 500 30kV £8.17.6 
TOTAL COST 85/- v.P. ITI-2 20kV 89/6 EPIOOk I00kVI0J0.0 
TO BUILD 

i 
2/- EP2Ok 10kv 99/6 

(9) 25 WATT AMPLIFIER 
New 8-Transistor design. Push-pull 
outpucfor7co I6ohm speaker. I5OmV 
input. 30c/s to 2Okc/s ± 1dB, For use 
with valve or transistor preamplifiers 
as item (3) above. Size 2X2x6hin. 
PRICE BUILT ío in L PP. 
AND TESTED LO. I 7.0 
(Mains unit 79/6, pp. 2/6) 

(Il) GARRARO DECKS 
(pp. 5/- any type) 

1000 mono £610.0. stereo £619.6 
2000 mono £619.6. stereo £7.100 
*5P25 mono £10.196. stereo £II.I0.0 
Autoslim mono £519.6. stereo £6.100 
*AT6 mono £819.6. stereo £9.100 

(IO) ROADSTER 
MW/LW CAR RADIO 

Supplied as Preassembled Panels. 
Permeability tuned superhet. Push- 
button wave-changer. Push-pull out- 
put. Fits any car. 7X4X2in. 12 volt 
(+) earth. 
ASSEMBLY to in z P.P. 
TOTAL COST LO. I 7.0 3/6 
(Speaker/Baffle/Car Fixing Kit, 20/..) 

(12) TRANSMITTER/RECEIVERS 
SUP CO - mile range. Price per pair 
£7.19,6, pp. 2/6. 
aUp to 5 miles range. Price per pair 
£22.100, p-p. 3/6. 
*FM wireless microphone £16. 
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L. (I) 

IO AND.20 WATT TRANSISTOR MONO AND STEREO HI-FI UNITS 
(2) POWER AMPLIFIERS. IO watts (3) PREAMPLIFIERS. .8 input 

2Okcfs 1dB. 6-Transistor Push-pull, controls. I mV to 300mV inputs. 
Panel size 4 X V X I in. H/S 4 X4in. Battery operated or from Mains Unit. 
TPAIO/3 3-S ohm spkr. £510.0, pp. 2/6 Output up to lSOmV RMS. 

TPAI0/l5 12.16 ohm spkr., 
£519.6, 2/6 MP2 Mono 9 x2x2in. £5.100, pp. 

RMS output. OOmV input. 30 c/s to selector. Treble, bass volume, filter 

2/6 (brown an'd gold front panel 8/6) 
(Mains unit for I or 2 amplifiers, 

59/6, pp. 2/6) 
- 5P4 Mono/Stereo, 9x3)X I)in.. 

The Finest High Fidelity £I0.19:6. pp. 3/6 (front panel plate 2/6) 

Unbeatable Prices ALL UNITS BÚILT AF4D TESTED 
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NEW 1966 CATALOGUE ISO PAGES iIIrsIA.I.u1 

- ... - . Fully detailed and illustratnd components, equipment 
and Hi-Fi. All types and makes. 5000 Stock lines. - 1 500 Transistors and Devices. 1000 Quartz Frequencies. - 

j 

-- ., 800 Valves and Tubes. The Finest Range available. 
I 

(IO) A mine of information. .Ui iii/i 
i 

Price 6/- post paid ujIiYl 

- ' 
REE with Catalogue, 6/- Discount vouchers gives 

2/- in pound discount on purchases. 

- ', 
ç-";-- ,.... . CATALOGUE COSTS NOTHING AFTER. USING VOUCHERS 

') MV/ABLE 7l0S Mc/s Transistor Superhet. 
e Full 3-waveband tuning. Pushbutton Geared tuning. Terriflc quality and 

wavechange. Superhet printed circuit. sensitivity. For valve or transistor 
,s,_ - Black.chromed cabinet II X 7 X 3in. ampliflers. 4 X 3} X 2in. 

. 
s (SW 17-SO metres). Ear/Record sockets. TOTAL COST PP. t 

-. 
, TOTAL COST in i PP. TO BUILD £619.6 2/6. 

o (6) TO BUILD LO. 17.0 3/6. (Cabinet Assembly 20/- extra) 
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