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GAUDEN ROAD, 
LONDON. S.W4. 

u u 

TELEPHONE 016220291 - - - - 
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 WIDELY USED BY INDUSTRY & Model64.? Bit 
25 WATTS PRICE 36g- 

THE DISCERNING ENTHUSIAST FOR RADIO, 
T.V. & PRINTED CIRCUIT WORK 
FROM YOUR LOCAL DEALER Send coupon for latest leaflet 
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u 
ADCOLA HOUSE, Address_________ 

k 

e 

P* e-) - 

ILLUSTRATED 

- 

j 

DCOL SOLDERING 
EQUIPMENT 

THE PEAK OF EFFICIENCY! 

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


673 

- lerA . 29/e lr,iA 

GET YOUR LASKYS CATALOGUE ::.::::::::::::::::1 

FREES0GntRrteN0Reud,. Tel,e l8Xfljflr .. 
omL5øem.!3o.l.endyoernam.addr..ed1/-lorpo.torily lNrA$flnti:.:::::::::.:::::::..:32!6 lrnÂMnielrr.................... 38/8 

84+4444+4+4.+4s44++++44n+4+++4-4n4'is+ 5OOir .......................... 35/- 5OOgA .......................... 42/ 

Branches High Fidelity Audio Centres 
207 EOGWARE ROAD, LONDON. W.2 Tel.: 01-723 3271 42 TOIIENHAM CT. RO.. LONDON. W.1 Tel.: 01-580 2573 
Open all day Saturday. early Closing 1 pint. Thursday 

Open all day Thursday. early Closing 1 pm Saturday 
33 TOIIENHAM CT. RO.. LONDON. Wi Tel.: 01-636 2605 
Open all day. 9 a.m.-6 p.m. Monday to Saturday 110 r inn nnn I nriinnn in , 
l')l') [I [[T CTO[[T I flriiflflRi [Cr T I [I E C ')Q'3'3 . V UHU, LU 'JLJUIM, e.. - 
l..JL f.) ULLL U U tiLL t LU lLJUtiJ, b. e .. e Open all day Saturday. early Closing 1 p.m. Thursday 
Open all day Thursday. early closing 1 p.m Saturday 

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3-15CAVELL ST., TOWER HAMLETS. LONDON, E.1 Tel.: 01-790 4821 

MODEL JR-500SE 
Brie! spec.: (sneers ali the :n,nn:ntennr iannnnlr inn 7 separate ranger Inni :eeenn 35 ¿niai 211-7 Smf,. 
Clrvnnit inner 7 vaivn. 2 tr:ninsi.toms inni 5 nlinoles pini. $ tryeilnmr:nninipn,nt M unni 600 oblii und 
500 oho: phose lack. Spremi testares: Cryoi:nI routeolleni nu.n'iII:ntor Vari:nbin BFO 
VFO AbC ANt. 11 nsnetee 1-$B.W Mt:nnnI-bv volteO Ppeni1nl nIonnble gear 
nUtI nirive with direct reciting niownn Inn i kH, Rennnote control Cnn keg Inc non:nneetloS to 
a te,nnusnnnitter. AunIlo nnntpnnt I cati. l'or nus.' onu i 15/250b' s.c. Muninn.. Coperti annodai. 
.tyiiog nr.1 control llnynntst-Ini.hrul io dark geey. ('natninnet nice 7113' lOin. b'elghl leib. 
Fully gu.nr:nnteeni, «nunipiete nuitS lnnoirnnct inn in::nuai unni receler dntin. 

L asky's Price £68.O.O ln'riugc untat Pickling 32/O 

FOSTER HF-204 COMBINED 
MICROPHONE/HEADSET 
High qnnuniity nn:ovhng roil headphone. .1ml rensltive 
nivnnnnnie microphone gonnnbinneul in one lightweight ninO. 
l'ne nue n lOin tape retordre. (prnyinies ecnnntun,nt nnonilor. 

SC:. 
in,), connn,nnuoieatknunn eqnnlpnurnt, PA (cantal nne 

trnr'tw ennnnirot), stage nllrrctio.n, lnnngnu.uge 
alu., etc E«tremnneip' enunntortnlnle to weIne loe 

long peeiml.-nnijn:a(anble toan.. paddeni 
sesSion,, vinyl cssvereni hennnilonni. 
Henmniphone nap. Mfl, sunna. tnpnnt 
100mW. Miernphonuu' lnnp. 2.ni3. 
Weight 880,. Single ninie contains 

I I bnflb hen:lphone anni sunkeoptnone cani.. as s rice Punyt 2/6 Liti Price? Oasi. 

volti: D-3-16-150-300-12KV nt 2OI( 
nuinnnnc/V. Iie.l.tnnnee, O-kOK-öoneg.. D..'. csnrrennt'. 0-iiO1,A--:lllO,nnÀ. Decibel.: - 20dB 
io -i-i7uItI. lianni n':niihration gives rxtrennnely high .tasnuiuni ni incn'nnracy On unii rangen. 
l'.n'n sie IV prn:light battery, Strong isnn;anct es'.iut.annt mnln.tk, cabinet-sine onty 

11 . Ilinn. Two anionic tnsslT/greesn finui.h. ronnplcie with trot lead. font lanitrey. 
Orig. liti peige 65.5.0. 

LASKY'S PRICE 751- Pu:s2fIi 

LASKY'S CLEAR PLASTIC 
PANEL METERS on re 
Preci.ion until. io lipis by OKt. Etgh meter hosed nod 

nn,,, 

tulip gsmrnnired with iii Onion, oui, snd w,.ber,. Mice, nrc "ny' 
ni iront p.onri. Anini 116 P.0 raeS. (Qnnote. loe nmn,nn,iiitie..) ' 

Yts KR42 .. 
5141 

Sinn.' .............. 381M unAs Meter 39/6 
1011.:..' ............ 3816 10(ipn.' ......... 52/6 o 
300V .............. 301- 5O(lpn.t ........ 45/. 
'i ....... ........... 20/6 Type KR-IS :11 ',3m 

309 SA ;: A 376 
271,6 i000nA ........................ 38/6 

'nOD'. 3716 
36/ 

lunA il nn,etrr. ..................... nOpA .......................... 59/ 

lOôpn.A ............................ 37/6 lunA 14 ,nnetee .................. 42f- 
.0014'. 'g0- 

Type MK-45A 2m, tunare Tete ME-ISA 3m enlacer 

L 

condenser proviles highly nens,tivs' ee.-eptk,n ein both bonite. The Inoltiplex ein oit rs 

eoiriptetig tree iron, si,lrn-,nrrler leokage noii penolls used tepe rr.Oi,iiiig nitbosst any bent 
noise lnterferrm'e, An MPX noise filter o ilse titled. Brief specißmnilon: 14 valve,. 2 
ilermanussun dio,les ini 2 Mitk'on dindes. Frcqnenny ringe: FM-80-105Mc/n. AM 5:0- 
I,tiOSkc/s. .Menoitivity: FM 1'OuaV/fiSMe/s, AM-2giVjiOOke/.. Ootpnt FM/I'M Stereo 
2V. 0M-3V. Freqnenov respiniine: I'M 21I-20,000e/s. Distortion Into thin I. Special 
Cirenit.: I'M Iteren, Inillenior, A l"(, Noise tilter. Output for dirent iope res,or,iing. lla,t,,,,er 
enienel nisi,l br,nshe,i alloy finish. Chlnet sine t4 n. llln. For 22012411V n.e. hums 
(24) or floe/sf oper.rtiost, Complete 11h operiifling sinnisimi. List Prie. 55 On.. 

Lasky's Price 26 Gns. earrioge tini )0,,.kin,g 7/4 

COMMUNICATION RECEIVERS 

T R I O - 
MODEL 9R-59DE - 

Brief spec. 4 honni 5' 

reiner coveritig lSOkr/s 
in SUSIe/s cso-otinuons,nnni 
electrical hemd opre.-nii 
on 10, 15. 20, 40 mIO - .. I 

aetren. 8 naive plot 7 0 
.,oe 

- 

diode dr, oit. 418 oho, ¼, . - 
i 

output uit phone leek. 
tipecini tenture.: ISO' -4 
CW S 'iN!, S 'Verlobte j - 
BFO S f meter S Hep. n 
basil umrennt fiai S Il' 
frequency 455ke/. S 'nun. output 120V S O'.,riahie EF nsmd .0 F mmii, mommtn,ic. ''r Osy 
on i 15/220V n.e. Mmiln,s. ttenmotttuilv nlentgsme,l control Imnyorit iiiminhe,t In tight grey oit h 
lurk grey ens,', sine 7 ' 12 loin. Weight huh. Folly go,rmmtmtee.i, nn,i,piete wit h inri eno'. 

tian n,asnr.ni ¿mini m.ernice stata. 

Lasky's Price £39.1 5.0 Corrimige mint lynn-king 1210 

E-1317 Moditioted Wireless Signai Transmitter for is,- in test hen,-h fouit AnfIng 2 - -treqornm-y 400e/o-3OMu'/s. tone treu. 400e/.. For nie with nny 'nM receiver. 
2.1310 Lamp Flnsher ltoduk-lImn.hes too taitiimntrrre to,opr niternotely. mr ore 25 - nith GV, l00'20(i,i,A bails isol iV "e r supply. 

TEST EQUIPMENT 
MINIMETER BARGAIN 
TTC Model C-I 000 
A realty tIny 1.000 O.P.V. pocket nsmoltl'truter n tb "bug" 1 

meter periornuanee. PrecisIon. 2 len-el meter movement, n 
Hind rulibrateil tp &,% accuracy on toit iete of ste. i \ ranges, 4% on oc, ronges. 21m square meter. SPECIFICA-. 
'FIONS ic.('m' ringe.: 0-IO. 20. 220. 1.000V at 1K/OP.','. 

\ - 

', 
ne/V ranges: 0-10, 50. 220. l000'gt IK/O.P.V. D.c.nurrent: 

0-1-lOOniA. Re,l.tan,-e: 0-lOOKjohnms (2.000 ohne Centre 
sealef. Decibets: -tOto +23dB. Operated on one penlight - 

yeti. Tu-o retour buff/green rese-sire only S)x2) Olin. 
Click stop range selection sa itch. Oblii. reso od)ustnietnt. 
'oniptete a Ith test lend., battery mini i,,mlrsn't ions niCh 

gin-oit ilota. 

Lasky's Price 39/-6 Pert 2/6 

TTC Model C-1051 
.0 co,opletelv nro desigt, 20,000 O.P.0'. pn,-kct t' - - ________ 

\ -::7a 
tern o,tf,ist,inent. Range spec, i.e. voit. 
il-Il 30-300-1,2001' nfl tOK/ohios/V. Dc 

- 

OUTSTANDING. HI-FI BARGAIN 

- : za' 

!!R:.: 

AFX3U AM/FM STEREO TUNER 
tuperhiv englneere,I isy oorhl fansnss aanufartnrer. 4h. Mostri Al X-3t s a nit a sensi. 
tine A M/ I'M- stereo nuitipiex Inner using IA vIres ss,t t dialer. The esto site baust- 
whit h of the toner usi mito. multiplex c-inn try cires the tas-st 1osanihle FM rec-eptkm 
scith opt Iso nIeren separation ni over IssiR. tIs-res signal isessrssn s 11h rtseeiul circuitry 
unaliecte,i ls cils-nui noise. sisopilties VM stereo benatrait selection. t g:sng varhshie 

11F LASKY'S 

- RC SOLID STATE 

INCAPSULATED MODULES 
I fl1I 7 enospletety oro special tsnntton ntnit mojuies. 

tine nf euch snoniuk ont)- 2 a 1 X ¡in. Ready fnr 
loins-sHuts use-just connect to power wastes (usually - 

- flY battI. input and output. lneapenlate.t modules or. 
shock proof and almost lndestnsetahie. Cnnsplete with 
tufi inotrset Ions. Post lit each. 

E-1311 Phono Pee-omp Module- sss. oniput 3V. RNS. Input bOssY, input top. 
4000. gain 20dB. RIAA compensation. 
E-1312 Tape Rend Pee-amp Module-nan. outpnt 3V. OMS, lnpnt ShiV, input 
lop, 100kO, gain 25dB, NARTB conspenwitlon. 
E-1311 Microphone Pre-ansp Moòul.-nsns. output 4v, 14 his, input SII 5V, input 
Hop. tOOk 13, gain 28fB, response lO-bOks-is. 
E-1314 Power Amputer Modul.-nus:s. output tOiis.s%V, tolsi lsujs. 1h13, gain 
20fB, response 30.lOkfr., ,listortloo 3% ut 20mW. 
E-1315 Electronic Organ f tone o.eilisstssr) Module- tresissens')- 20O-1,000s-a, 
output 8Oiss9V. Par ose s Ith keybount, sortable resistoro sci 8(3 speaker. 
E-1318 Mor.. Code Pending Oscifiolog Modulg-treqssens'y 4050'J., output 25 - SOissW. For use o-11h horse ser ni sneaker. 

SPECIAL INTEREST ITEMS! 

c1ic 
CONSTRUCTORS 5ARGAINS 
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2N744 4/- 
27(753 416 
2N914 416 
27(916 4,6 
27(329 4/6 
'2N930 5/- 
2N1613 5/- 
2N171 1 8/8 
2N1893 6/- 
27(2160 

14/al 
27(2141 

17/8 
27(2926 3/- 
20192 6/0 
26103 8/6 
20104 8/6 
ACIal 4/8 
AC126 4/8 
AC127 4/6 
ACI2O 4/6 
AC165 4/- 
ACl67 4/6 
ACYIO 4/8 
.0CY20 4/9 

BCIO7 4/6 BSYIO 17/3 14/3 
BCI98 3/8 BSY6o 4/6 0(23 8/6 
BCIOO 4(6 BSY7O 7/6 0(29 7/6 
BellO 1/- 1816Y79 7/6 Oc2ii 6/- 
BC172 3/3 BSYOSA12/6 0(28 8/6 
BC173 3/9 BUllo 3/6 OC3I 8/8 
BCY3I 4/6 ORTIOI 4/6 0(36 8/6 
BCY34 4/6 OETII3 5/- 0C41 5/- 
BCY3O 4/8 (2ET813 4/6 0(42 5/- 
BC142 5/- GET974 4/6 0(44 4/0 
BCY43 6/- MATIOO 7/9 0C41 1/8 
BLIIS 4/6 MATIOI 8/6 0(70 3/- 
Bl'X12 8/8 OIATI2O 7/9 0(71 3/- 
BFXI3 68 MATI2I 8/6 0072 4/- 
BPYIO 48 7/KT2IO 5/- 0073 5/- 
SFIlI 4,6 NKT2II 5/- 0074 5/- 
BÏYII 4,6 NKT212 4/9 0(75 4/6 
ELlIS 4/6 NKT2I3 5/- 0Cm 4/6 
EFYIS 4/6 NK'r214 3 9 0(77 4/8 
SFIlO 4/6 NKI'216 3/9 0(78 5'- 
B011i 4/- NKT2I6 9/6 0081 4/- 
BEllo 4/6 NKT2I7 9/0 OC8IM 246 
SFIDO NKT21O 4/9 0(810 3/- 

12/6 NKT223 5/- OCSIDM 
BOX 10 5/8 

200 P.I.V. 6cnep 5 8 

400 P.1.9'. 200/dA 3/6 
400 Ply. L,olp 5/6 
400 LIV. Saflil, 7/6 
700 LIV. 1O0iop 35/- 
800 P.1.9'. SOOMA 5/0 
800 P.l.O. 5anip 7/6 

1.000 LIV. Oac,p 7/6 
1,000 PLy. 650/dA 0/6 

THYR ISTO RS 
SILICON 
CONTROL 

RECTIFIERS 
400 LIV. 3,intp 7/6 
100 PIS. Loop 13/0 
200 P.I.V. lamp 15/6 
400 P.3.V. lump 15/6 

300 P.3%. 100 oip 79/6 

CLASS D - ,' WAVEMETERS 
- A cryto/ controlled 

- 
hetro,lyne frequency 
meter covering 1'?- 
SMc/U Operation ois 

Il volts de. Ideal br aniuteur use. 
Av.,iluble In good used condition £3.196. 
Gier. 7/6. Or heaumi ¡leo with accessories 
£7.196. Caer. 7/6. 

AUTO TRANSFORMERS 
0/112/230v. Step up or etep 
l'ully ohroude,l. 

130 W. £112.6, P. 4 P. 3/- 
300W. 62.7.0, P. & L. 3/6 
000 W. £310.0. P. & P. 6/6 

1.000 W. £5.100. L. & L. 7/6 
1,300 W. 26.10.0. 1'. 4 L. 8/6 
8,000 W. 07.10,0, L. & P. 12/6 
7.500 W. £15.100, L. & P. 20/- 

MARCONI TEST EQUIPMENT 
EX-NILITARY RECONDITiONED. 
TP 1440 STANDARD SIGNAL GENERATORS, ê . 

85to/u-II Me/u, £25. care. 30/-. 
TF.887. VIDEO OSCILLATOR. 03Mg/c. £45. S 

- 
¡ , 

Gier. 30/-. .2 e 

TE. 195M. BRAT FREQUENCY OSCILLATOR 
0-40/ic/n, 2001230V i.e. £20. caer. 30/-. 

i 
3 

All ober offered in excellent con,Utloc fully - - 
tested atol checked. 
TE. 1100 VALVE VOLTMETER. Braud Noie. 
£50. TE. 1207 TRANSMISSION TEST SET, Brand Neo, £75. 

VAL VES/SEMI-COND UCTORS 
BRAND NEW & GUARANTEED 

OAI 6/- 620 8/- 30C18 14/- E0084 6/6 2240 8/6 PY8I 6/- 
0B2 6/- 6J4 9/- 30F2 14/- ECV8I 5/4 EZ4I 8/6 FY82 8/- 
IRS 9/- 6J6 3/6 30FL1 15/- ECF8O 7/- EZ8O 5/8 PY83 8/6 
185 418 6KM 4/- 30L15 16/- ECF82 7/6 EZOI 5/6 FY88 7/6 
1T4 3/- 6L6 9/6 SOPlO 14/- ECH3s 11/- 0Z32 11/6 PY800 8/- 
It'4 6/- 6Q7 8/3 3OPLI 15/- 2CH42 11/- GZ34 11/6 PY8OI 8/- 
lUS 7/- 68G7 6/- 30P113 16/- ECH81 6/3 MUI4 81- U21 15/- 
2021 6/- 68J7 7/- 31L6 8/- ECH83 8/6 PABCSO 7/8 1J26 15/- 
SAS 10/- 69L7 6/- 3124 8/6 ECL8O 7/9 PCC84 6/6 U191 14/- 
3Q4 7/- 6SNS 5/6 35W4 5/3 ECL82 7/- PIC8Ö 8/- U281 8/- 
394 5/- 6127 7/- SOBS 6/8 ECL83 10/6 PCC88 11/6 U30I 11/- 
3V4 6/- 6V6 5/- SOCS 6/6 ECL86 9/- FOCOS 11/6 U80l 22/8 
5R4 9/- 6X4 4/3 80 7/- EF37A 8/- PCCI89 12/6 L'ABC8O 6/- 
56Y4 5/- 6X5 5/- .6.231 10/- EF4O 10/- P096 11/- UAF42 10/- 
56.4 8/6 792 7/- DAI'Sl 4/6 2F41 9/6 P088 11/- UBC4I 8/- 
0Y3 5/9 7C6 6/6 DAP96 7/- E2642 10/6 PC97 8/6 VBF8O 7/- 
6Z4 8/- 7Y4 8/8 DF9I 1/- EF8O 5/- PC900 9/6 IJBS'89 7/- 
6/30L2 12/8 10Cl 15/- DF96 7/- EF8S 6/6 PCO'80 7/3 U64 10/- 
6AC7 4/- IOFI 0/- DK9I 8/- EF88 7/- PCF92 7/- VCC8S 7/- 
6A67 6/- 10P13 15/- DEIS 6/9 E189 63 PC2684 9/- UCF8O 9/6 
6.6.K5 6/- 10P14 16/- DK9I1 6/- BFSI 4/- P0F86 9/- UCH42 10/- 
6ALS 1/- 12AT6 5/- DLII 5/- 2592 41- PCF800 1S/- SJCHSI 7/- 
6AM6 4/- 1IAT7 4/- DL94 6/- EFI83 7/- FCF8OI 10/- t'CL82 6/- 
MAQI 6/- 12AU7 5/- DL96 9/- ES'184 7/- PCF80210/- SJCL83 10/- 
6AS6 6/- 12AX7 8/- DY86 6/8 ELJ3 17/6 PCFMOO 14/- UF41 10/- 
OAT6 5F 12BA6 6/9 E88t 12/6 EL34 11/- PCL82 7/6 UF8O 7/- 
6A8J6 5/9 12BE6 6/3 RABOSO 7/- EL4I 9/9 FCLIS 9/6 6YF83 7/6 
6B'.6 4/9 1H7 6/6 2180V 15/- EL42 11/- PCLO4 8/- UF89 7/8 
68E6 5/3 12Q7 5/6 EAF42 9/8 EL8I 9/- FCL8S 9/6 L'L41 10/- 
6BH6 6/- 128Q7 7/6 2291 3/- 2L84 6/- P01,86 9/- VLSI 7/- 
6BJ6 8/- 19A95 6/- EBC4I 9/6 ELlI 8/6 I'FL200 19/6 UY4I 7/6 
6BR7 11/- 209M 14/- EBC8I 7/- 21,91 4/- P1,36 10/6 UYSO 8/8 
SBZ6 7/- SOLl 13/- EBFOO 7/6 ELIO 5/3 F1,81 7/6 VRIOS/30 
6C4 3/6 200'1 12/- EBF83 9/- EMSO 7/8 PL82 '1/- 6/6 
8C6 4/- 20P3 12/- EBF89 7/6 29181 8/- PLS3 7/- VR1SO/305/- 
6CD4 20/- 20P4 22/6 EOC4O 11/8 EMS4 7/8 PL84 6/9 MANY 
6CH6 6/- 251,6 6/6 EcC8I 4/- EM87 7/6 PLOMO 14/6 OTHER 
6CLO 10/- 2374 8/- ECVO2 SI- EYOI 7/6 PY33 9/9 TYPES IN 
606 3/- 30C15 11/6 20083 8/- EYS8 7/- PISO 5/6 STOCK. 

TRANSISTORS I SILICON POWER 
226694 5/- I '.26116 4/6 I RSY39 4/0 B KT224 3/9 I DIODES 
226697 5/- I .6.26117 4j6 I BSYSI 7/8 I NKT22S 3/9 I 60 PlY. 200M'. 2F 2N706 3/- 
2N706A Il- I 

'.26118 
AFII9 

4/0 I 

4/6 I 

BSYOS 
B16131 

8/9 I 

8/3 I 

NKr229 
NKT40 

5/- 
I 

70 9.1V. lamp 3/6 
221308 4/- I AF186 12/- I 88154 0/6 I 12/0 130 PLY. 16026A 1/- 
2N743 41- I 18129 6/6 I BSYoS 11/9 I NKT4Oo ISO l'.!.'.. l5amp 10/- 

AyO CT.38 ELECTRONIC MULTIMETERS 
-_ High quality 97 range inetrumeni ,rhich meaeure. 

ac. and d.c. Voltage. Current, Reelitange and 
iL Power output. Rangen d.c. volte 2bOmV-10,000V. 
' (lOnmgß-llomegfl Input). D.C. current 10#A 

6., 25 'fll". 0km,: 0-1,000mggI. Ac. volt 

2SOMc/el. Ac. cureeot IOjaA-29 amp,. Power - - - lOOmV-250V (.4th EF mraa,aring head up to 

/ output SO micro'.att,-5 watte. Operation 
-- . 0/110/200/250V. C. 8upplied in perfect condition 

- -t-ö' - complete o lth circuit lead und RO' probe 125. - -, Caer. 19/-. 

TYPE 13A DOUBLE BEAM 
OSCILLOSCOPES 

.1 

An encellrnt general 
purpoce D/B occiliò,- 
cope. TB. Sc/c-730 
bc/c. Bz,al,ridth 55 
Mc/e. Souritivity 33mV/ 
CII. Operating voltage 
0/110/200/270V ag. 

I rl A 
'1 

SupplIed in eveellent 
.eoeking condition. 

10.0. 0e compi te 
W lead,, lid. etc. 

£21. Carriage 30/-. 

- . ADMIRALTY 
8.40 RECEIVERS 

I-FII'1i the MInistry. High 
IU 'Iit/ quality IO valve 

by M. 
I Coveeatc lu 5 bando 

650kc/u - SOMe/n, 
1/Y 500 kg/s. lu- 
cmporate,201,F. 
baml-paae filter, 

noim limiter. myntal controlled B.F.O.. 
calIbrator 3/26. output. etc. Built-in 
apeaker, output for phoneo. Operation 
130/230V ag. Size 19/ X 13/ X 16m. 
Weight 11415. Oflered in good corking 
condition, £2210.0. Care. 10/-. With 
circuit dIagramo. Also a'.ailabie B.41 
LP. vrrsion of above lSkc/n-700kr/o. 
917.10.0 Varr. 30/-. 

AM/FM SIGNAL GENERATORS 

- Oscillator Test No. 
2.Ahsgb quality 

silent usade for the 
- slioistcy by Airmee. 

Frequency cover. 
- ago /70-SOMe/s. AM/ 

0W/FM. luger- 
¡meato, previriou dial, level nietrr, prccisiosi 
attenuator 11aV-100,aV. Operation from 12V 
dg, or 0/220/200/270V a.c. Olee 12E 8/a 9m. 
Supplied in brand ura condition complete 
cub all cosmertonn fully ir,tenl. 145. Carr. 
20/-. 

MARCONI CT44/ 
TF956 AF 
ABSORPTION 
WATTMETER 
L ja/watt to 6 watt, 
120. Care. 20/-. 

4!.__..-__1i AVOMETERS 

Jmuì 
ntcd and checked. 

l 

e (.o:zsplete olto 

- 

l»roda, lead, and 
instructions. 

: 
Model 47A 19.19.6. '- Model8fl8. 

, I'. A F. 7/8 each. 
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ACY2I 4(6 
I 

B8X20 5/6 
I 

ZENER DIODES ACY22 4f- 
..CY4O 4/3 

B9X40 
I 1219 I 

0AZ20012/- I 0AZ204 8/6 I 04Z208 6/8 
ACY4I 4/8 

I 
50X49 I 

OAZ2OI1O/- I OAZ2Oo 9/6 I OAZ209 6/6 
AD14O 8/8 

I 
17/- I 

0AZ202 8(6 I 0AZ206 9/6 OAZ21O 8/6 
AD149 16/- I B4Y19 51- I 

0AZ203 9/6 
I 

0AZ207 9/6 I 
05Z211 6/6 

AD16I 6/- I 55111 5/- I MTC I WATT SERIES 5 
AD162 8/-JB5Y28 4/61 24/2'7/3/3'0/43/13/18/I9/20/ 
ADTI4O I B9Y27 4/8 I 30 / 32V. 5/- each. 

15/- I B5128 4(8 I z caries. All voltages froue 315 to 50V. 
AF114 9/6 B9129 4/6 I 

250MW 218 each. 15W 4/- euch. 
API 15 4/6 55139 4/6 7W 5/- each. 

TE-2ORF SIGNAL GENERATOR 
Accurate wide range signal generator cover- 

ing 120Kc/e - 260 
,_........__-.. Mc/i on 6 bande, 

DirectIy cali- 
brated. Variable 
RFattrouator 

£110.0. P. & P. 
7/6, SAE. Sor 
details. 

ARF.IOO COMBINED AF-RF 
SIGNAL GENERATOR -- - ', AP. SINE WAVE 

rr20-200,000c/s. . I 
Square wave 20- 

S 30.000 c/s. 0/P. 
F -- -' . 

- HIGH IMP. 21v 
- 

- P/P 60017 58V 
- - .' pjp. 

TP. IOOke/s-300 
Mc/i, 

Variable 5.5. uttenuation mt/est, modula' 
tion. Incorporate, dual purpuse steter te, 
neonitor AP. output and mml. on H.P. 
220/240V a.c. 130.0.0. Carr. 7/6. 

0AZ212 6/8 
0AZ213 6/6 
OAZ2'27 15/- 

PLEASE 
ADD 

POSTAGE 

LAFAYETTE TE46 RESISTANCE 
CAPACITY ANALYSER 

2p1'-2,000 sold 

t on 200/250% i, 
1 

Ben nd New £17. 10.0 
Carr. 7/Il. 

T.E.40 
HIGH SENSITIVITY - 

A.C. VOLTMETER I I,:- 
10 meg. input 10 ranges: - - e 
01/003/ -I / 3/ 1 / 3/10/30/100/300V. 
ESOS. 4c/e.-I.2%0ç/s. 

re'a,-. 
a 

Drnibel.-40 to +50dB. 
Supplied brnnd new - 

complete with leaalu and 
Inutructi005. Operatiun 
230V ac. £1710.0, 
Carr. 5/. 

Variable Voltage IRAk'dSFOHMERS 
Brawl neu-, guarauteed asid carriage paid. .- 2" 
High quality conutruction. Input 030V 30-60 cycles. 
Output lull variable (rosse 0-260%'. Bulk quantities isvuilable. 
I imp. 05.10.0; 2.Danep.-1t15.0; I anep.-19.15.0; ,1 

8 smp. 114.10.0; 10 anp.-f18.10.0; 12 assep.-121; 20 usnp.-g37. 

ADVANCE D.I SIGNAL GENERATORS '-_ PRINTED 
A high quality t'ui. olgnal grnoratur '': : CIRCUITS 
coverIng 10-310 Mc/o. Operate, ou 

I Five assorted prin 
200/250V ac. SuppliceS Su encollent I ted circuit boards 
conditIon csaeuplrte sr ith calibratIon _- .I rich transIstors. 
charte. £1,5. Curr. 15/-. ... i diodes, resistors, -- ______________ . - 21 condrseuero, etc. 

TE22 SINE SQUARE WAVE .,,, 
I 

Guaranterd suini- 
AUDIO GENERATORS 

-I 

muD 2Otran.sstorr 

..-..--.ua'- Sine: 20cl. to :.c. ,T, I 
stOro,OC3 hrl; - 200kç/o on 4 ' ' for 10/-. P. P. 2/.. 

bands. Square: ._ ______________ - 
e0 

neo and 
. beets. 7/6 each. P. o P 

t d thi te 1/b tion sejanual asset leads. £15. Care. 7/6. 

TE-65 VALVE VOLTMETER 
High quality Instrument 

- wIth 28 ranges. D.c. vous 
12-1,200V. Ac. volto 
I'5-1,500V. Rcuiutance 
up to 1,000 meguhnen. 
220/240V ac, operation. 
Complete with probe and 
iesutructiouo. £1710.0. 
P. & P. 6/-. Addition,sI 
Probcu available: RI. 
35/-. E.V. 42/6. 

G. W. SMITH 
& Co. (Radio) Ltd. 
3-34 Lisle St., W.C.2 
ALSO SEE OPPOSITE PAGE 
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25MA-1O Amp. 

Overload PSotection. ¿12.10.0. Carr. 3/0. 

NEW MODEL 500.30.000 
O.P.V. with overload 

-'. protection. Mirror orale. 
0f02/2.2/10/221 1001 
250 I 000 11.000V. d.c. 
0125 /30 /25 300 I 
200 1 000 / 1.000V. as. 
O/SOMA/O/SO/ 000mA. 
12 amp. dc, 0/60/KO. 
Meg./Oornegohm ¿8.17.6. 
Post paid. 

PROFESSIONAL 00,000 ope. 
n.' LAB. TESTEX 

A utoma tic . 

overload pro- 
teCtiofl, mir- - 
Tor scale. 
Rauges 1/10/ 
50 / 250 / 000 / 
1,000 volta, d.c. and rc. 0-SOO1aA. 
SOmA. 250mA. Corrent 0/20K, 200K. 
2 megohm. Decibelsr -20 to +22dB. 
¿5.19,6. P. & F. 2/6. 

200 f 600 / 1,200!'. 
d.c. 0/6/30/120/300/ 
600V.a.o; 0/OaAf 
6/O0/300MA/12 Amp. 
0/2K / 200K 1 2M / 
200MO. -20 to 
+07dB. 612.10.0. 
P k P. 3/6. 

MODEL AF-105. 2OKt'1/ 
Volt. Mirror scale, builtin 
acter protection. 0/.2/3/12! 

7 liii 60/1201300/600/1.200e'. d.c. 
41 0/0/30/120/300/600/1,200 e. III oc. 0/8OMA/6/001300MA/ III! 12 Amp. 0/lOK f 1M/IOM / iii 100 MiS -2Oto +17 dB. 

£0 10.0. 1'. & P. 316. 

TE-12. 20.000 
0/00/20/120/600/ -1 ir<°' ' s 

000 I 0.000V, ic. 
0/600/1,200V. as. 
/ O / 60 / 600M.',. 
600K 1 6mm/GO. 
SOPP. 2 MFD 

p, ¿r P.3/6. 

NEW LAFAYETTE SOLID . 

STATE HA600 RECEIVER 
$j 

AND 550KC/S TO 3OMC/S. 
F.E.T, trout end 2 mechanical filters 
Huge dial Prodoct ,letcctor Crystal - - - 
calibrator Variable BFO Noisi' . -, -. '. 
limiter S Meter S 24lin. Brnilspreosl - .5, 
230V a.c./IOV d.c. neg. earth operation O 

NF gain control. Size lOin o 0/In 011o. 
Wt.1O lb. EXCEPTIONAL VALUE £45. Care. i0-. 5.0E. for full detalle, 

TRIO COMMUNICATION 
RECEIVER MODEL 9R-59DE 

li' 

I, ri '! 

4 kamt receiver covering SSOKc/a to 3OMc/z. 
continuous and electrical tramI spread ou 
50. 15. 26, 40 und 80 metres. O valve plus 
7 diode circuit. 4/O oh,ir output ami 
phone lack SSB'C'W ,ONL Variable 
BFO S ureter Sep. bond spread diai 

1F 445Kc/o Ouilla output 1'W. S 
Variable RO' ai,,! AF gain cdutrola. 
115/250','. ac. Malna. itrautitully designed. 
Sizer 7 12 . lOIn. With instruction 
munnal turI servire dato. 037.10.0. 
Carriage 12/6. 

MULTIMETERS 'oEf/ERYpupoece/ 
LAFAYETTE DE-LUXE 200 MOIVOLT 
__________ "LAB TESTER" 

Giant ojio. ,clr. 
Built-in meter pro. 

- - teotlon. O/5/29/1O/50/ 
250/000/1,000V d.c. 
o/3f10/50/250/500 
/1,000V ac. O/IO! 
IOOMA /10 /100 j 500 
SIA/26f10A. 0/ SKI 
10K j 100K / 10M I 

10M 11. -10 to 404dB 018.18.0. P. & P. 0/-. 

LAFAYETTE 
57 Range Super 
50,000 O.P.V. 
Multimeter. D.c. 
Volte 125V-1000V. 
Ac. Volte 11V- 
2000V, mc. Current - 

(Ç- 
TE-900 20,00011 

VOLT GIANT -I Sie, full View teeter. 2 
MSILTIMRTER 

Olour scale, overload 
J prOtection. 0(26/10/ 
- .-, i 250/1,000/5,000V s.c. 

0/25/125/20/50/ 
220 / 1,000 / 5.000V 

I. Ø d.c. O I SOMA /110 I .'.--'"' 100 / 500ntA lOA 
dc. 20K / 200K I 20 
MO. £15. P. -t P.5/-. 

MODEL AS-100D. -- 
SOOKOIIVOLT Sin., 
mirror male. Built- 
in totter protection. 
0/3/22/00/120/ 

UNR-30. 4-BAND ,- - 

COMMUNICATION RECEIVER 
Covering lSOKc/o-SOlfcfo. Incorporates variable 
BPO for CW/SSB reception. Built in speaker and --....,..... e 

phone jack. Metal cabinet. Operation 220/240V. ac. 
Suppliesibrantl fleV goaranteed nith 

13 G NS. 

LAFAYETTE MODEL HA700 AM/CWSSB AMATEUR 
COMMUNICATION RECEIVER 

bf:î Tlt'CJ 
4 etor electrical baudcpreod,M teeter, .11d raS 

4 or Sohms. Operation 220/240V. ac. Sine 
12 lOin. Supplied brand oro atol guaranteed with hamtbouk. lOOMS. Cart. 10/'. 

MAE. or leoOet. 

4-trk ft3.1O.O. CarrIage Etr. t 16.19.6. P. & P. 3/6. 59/6. Car,. 7/6. I £Ø1Q9 Caer. 5f 
I - - 

r i&iìcfI1 r±1 (RADIO) LIMITED 

lit! 
' ti II I [J1J LL Phone GFRPARD 8204/9/55 

I 

Cables SMITHEX LESQUARE 

334 LISIE STREET. LONDON. WC.? 
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MODEL TE 00. 20,000 
O?P.V./3/15/60j30°O/ 
600/1,200V. d.c. 0/6/ i3-. O /10 f 50/100 / 

200 I 

rr?I j 30/1201600/ 1.200V. 
4 ac. 0/3OMA / 3/30 / 

¡000V. er. 0/5/21/50/ 
200 / 500 / 1.000V. d.c. 

RF.tJi] 300mA. 0/16K/IOOK/ rn.i 0-30a.0. 0/50/000neA. 
I 

1651 1 I6neegobn. eikn 0/6K/60/X/000K/0 Meg. 
66.10.0. 1'. 0 P. 3/-. 64.17.6. P. & P. 3/.. 

TE-51. NEW 20,00011/ MODEL TE-100. 200011/ 
VOLT MULTIMETER. Volt, 2/25/00/250/50012,500 
Overload protection V. etc. 10/ 50/ 100 1 500/ 
mirror conIc 0/6/60/120, 1.000V. nc. 0/3OpA'25 
1.200V. 0.0.0 / 3/30/60/ mA./250 cA. d.c. 0/6K/O 
300/600/3.000V. d.c. megohm. -20 to +32dB. - 

0/60aA/12/3O0 tuA. d.c. 10.0, 100 mid. 010001 
0/60K / Gmegohne. 65/-. mOd. 69/6. P. & P. 2/6. 
P. & P. 2/6. 

MODEL 2503. 0.000 
-,- O.P.V. 0/10/30/200/ 

- MODEL PT-34. 
-- \ l,0000.r.V.o/10/ 

- i 30 / 250 1 300 / 

- 2.500V. d.c. 0/10/50/ 
300/2,000V. ac 

. j l 1,000V. n.e. and 
I d.C. 0/1/100/500 

0/2megohm. 0/250 mA. aA. d.c. 0/100 
-20 to +36dB. Si KO 39/6. P. & P. 
49/6, P. & P. 2/6 1/6. 

___________ CLEAR PLASTIC METERS 

Firet geade quality MovIng coil panel meter. avoilable r'ntok, 
60E. for illuotrated leodet. Discount, for quantity ... nilable 
o folloon: Type MR 3SP, I tn nqonre fronte. 

- ... 100-0'lOOpA 32/6 200mA ..... 05/- 100V d.c .... 25/- 
500.0'500A 25/- 300n,A ..... 25/- 110V d.c .... 25/- 
1-0-ImA .. 25/- 300mA 
incA ....... 25/- lIOrnA ..... 

25/- 300V d.c .... 25/- 
25/- 000V d.c .... 25f- 

2mA ....... 25/- lA d.c ...... 25/- 750V d.c .... 25/- 
3mA ....... 25/- 2A d.c ...... 25/- 15V n.e .... 25/- 
lOmA ...... 25/- SA d.c ...... 25/- 10V a.c ..... 25/- 

SOrtA ........ 37/6 2OmA . 25/- 3V d.c ...... 25/- 150V ac. 25/- 
lOOnA ....... 35/- SOmA 25/- 10V d.c ..... 25/- 100V n.e .... 25/- 
2001A ....... 32/6 lOOn,A ..... 25/- 20V d.c ..... 25/- 300V n.e. 25/- 
SOOMA ....... 27/6 l50neA ..... 25/-. 30V d.c ..... 25/- 9' Meter IncA 29/0 
SO'O'SOrtA . . . - 35/- POST EXTRA. 1rger doce avaIlable-rood for liete. 

GARRARD TAPE 
MOTORS 

' 
. 

Brand new stock us 

, 
j'ft aced by fueooue 

TRANSISTORISED 
TWO-WAY 

TELEPHONE 

scorrI 10/6. Fatt Re' . 

wInd 10/6. P P.3/-. Set of three motore 
32/6. P. .0 . 5/-. - 

MAGNAVOX 363 3-SPEED 
TAPE DECKS - 

fl,,, 

oper.cti,eNT,COuaniogiy 
long dretatecee. Separate call 
and peeze trs talk bottone. 
I.e ire corrnectioo. 1000', 0! 

epplicatione. Beuertileelly On- 
ished in ebony. Supplied 

waueacicete. 
batteeres and 

LAFAYETTE PF-60 SOLID STATE VHF FM RECEIVER 
0 coenplrtely Iren- traooietorier,t receiver covering - 

--- 
l52-lT4Me/.. Fully tunable or cryctal contr011e,l 
(not euppliecl) tor Oned frequency operation. 
Incorporate. 4 INTEGRATED CIRCUITS. . 

100110 ro epeaker noel Illuminated dial. Squelch - 

and voiuioe controls. Tape recorder outppt. 
, - -t 

72G aeriol Input. Headphone lock. Operation - -. - - 
220V a.C./I2' d.c. Neg. earth. 637.10.0. Care. 10'- 

LAFAYETTE LA-224T TRANSISTOR STEREO AMPLIFIER 
19 trancittore. O diode,. IHF munie power. 
30W at 861. Rreponte 30-20,000 ±2dB ut 2W - - DistortIon 1% or Ieee. Inpote 3m0 atol 250m'. - -- Output 3-1612. Orparote L. and R. olonee 
controle. Treble and bOue control. Stereo 

o phone lack. BruiSed ulmoinioro. gold anodier,l - eten,led Iront panel with eonipfllrntaryrnal 
113/230V. .0V. £20. creer. 7/6. 

SINCLAIR EQUIPMENT 
\_ Z12 52 watt amplifier. 89/0. 

7 PZ4 Power Supply Unit 99/6. 
r Stereo 25 Pceamp., £9,196. 

- Q14 Speakere. 27.18.6. 
Micromnlic R.dio Kit, 

49/6. Built 59/6. 
MIcro FM Radio Kit 

£519.6. 
.%LL PORT PAID 

SPECIAL OFFER 
2 ZiO .krop$., PZ4 Power Supply, Stereo 
25 PrrampliOer, £22, or se-11h to-O Q14 
npeakere £37. 

NEW SINCLAIR 2000 SYSTEM 
25. e, att IOtrgeute,t Ânelrl)6ee £29. Care. 3/-. 
Sell powered FM. Toner. £25. Carr. 1/-. 

INTERCOM/BABY SITTER 
Teaoorotor,serl lo' 

V 
tercorn,. ideal for 
home / office / Work' 
chop etc. 2.way 
buzzer cali orstellr. 

- el 
erecting wire, bat- 
lenes, itrntrtictiooe, 

2 etation 59/6. I'. & P. 2/6. 4 etatioer 
66.12.6. P. .t I'. 3/'. 

R.C.A. ARB8 SPEAKERS 
Sire 3 obliI perrkere io riretol Caue. Black 
crackle finish to ,,rotch our 68 ReceIvers. 
Available keand oeil uniI Soonest rvith leads. 

I 
*TRANSISTORISED FM TUNER* 

0 TRANSISTOR - '02 IOIOHQIY.VLITV 
'I -- - TUNER. SIZE 

output to -0ml 
Obst aropliltces. Operates on 9V. 
battere. Coverage 5$-lOSMc/c. Ready 
built ready for Croe. Fantoslir.'valoe for 
rooney. 66.7.6. P. .0 P. 2/6. 
Sterco irrultiflex adaptors 5 gus. 

GARRARD DECKS 
Branri neo- merit goanairteerl. 
1025 Otono 67.10.0. 
1021 ntereo 67.19.6. 
2025 TC lees cult. 27.19.8. 
SPIS Mk.1I lete cart. 612.19.9. 
Alo Mk.1f les, cart. 612.12.6. 
ATOO Mk.11 1cm curt. 613.19.6. 
L.OBSOMk.Ilteeecael.. cilhlsane 627.16.0. 

Caer. 7/6 each 
Wooden Plinth, loe (lcerrcrri Serie, 1,000, 
2.000, 3,000. cte., oith pernper cocer. 
64.10,0. I'. 3 P. 4/6. 

E.M.I. SINGLE PLAYERS 
4 streetS with separate ami untI cartridge 
52/6 Citer. 3/8. 

B.S.R. UA5O 
Mini altto'chancer coitO etereo cartridge, 
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, 

a 

l') r!ß For all 
..e°''the facts se 

, oft the coupon .f M70794303 
'L,,... TO:ARMYCAREERSMP6(A), 

I" LANSDOWNE HOUSE, BERKELEY SQUARE, LONDON W. L 
PLEASE SEND ME THE LATEST FREE ARMY LEAFLET. 

...................................................................... 
ADDREss: .............................................................................. I 

TOWN ................................................................................... 

iCOUNTY 

.................................... DATE OF BIRTH ........................ I 

(foc s,..: M re.id,,.l iv IS. Aflß_RVÉ 
i LL q!L!Lj 

FIRST CLASS PRECISION TOOL 
THE HEATHCRAFT 

Mini- Drill 
wiî 6 MINI-TOOLS FOR 

precision drilling 
grinding, polishing 
etching,cutting 
gouging,shaping 
SUPER MODEL, . 

4+16 
p 

Powered by a volt enlernol 
battery, corn pletelyportable, shock- 
proof. .jndiipensable for drilling 
Circuit boards, routing. printed 

Q. circuits, drilling hole, for rannintor 
leads and micro-miniature compon- 
ents in confined Spaces, model 
making, precision en- 
glveerng, car m,inte,o- ONLY 
unce, optical work and 
every lob where a tool 
with excepcional ac- 
curacy, power and speed 
Is required. Fully guaran' iH'wr; P&P1 6 

-4 
- 

' 

ß 
39!.P.&P.1/6. . 

(WO. lo. HealhcrallMelal Producls Ltd. 

<-i.-. 

7 (i) ' J 
DepI. W. 54 Poland Slgeel. London. W.l J 

i ,_ CI) 

and accommodation thrown in. And you'd be 
looking forward-in about eight months time- 
to promotion to corporal and the pay rise that goes 
with it. It's a great life all right. 
And if you're between 17-23 it's wide open to you. 
Get the facts by filling in the coupon or calling 
at your local Army Careers Information Office 
(address from any Post Office). 

i ] J an unwieldy collection of dozens 01 different 
leads . . . and still be short of the right onel 
This new Goldring set will give you most of the 
connections you're ever likely to want- 
without searching for cables and plus, 
without soldering, without waiting, without 
further expense. The Goidring Audio Lead Set. 
from your Hi'Fi dealer, 
is a real investment at 
*Goldring are now marketing an extremely 
useful range of individually packed leads, 
plugs, s'ockets and connections for audio 
enthusiasts, 

GOLDRING MANUFACTURING CO. (G.B.) LTD.. 
486-488 High Road. Leytonstone. London. Eli. 
Tel: Leytonstone 8343. 

In just 15 months, the Army 

could set yoU up for life! 
Think it over. In just 15 months, you could have 
completed an Army course in electronics. You'd have 
trained with the most modern equipment and now 
you'd be handling it as though it was second nature. 
You'd be earning nearly £14 a week-with all your food 

.JS'''au 
r;l - 

Sho of a lead? 
With a 3pm DIN plug on one end and 3.5mm Jack on the other? With the 
Goldring Screened Audio Lead Set, you've got it-instantly-at your 
finger tips. And 37 other difterent equipment.to-equipment connections 

as well. With cable lengths of 20', 40, or 60' 
according to the combinations you use. All 

Il I tidily and instantly to hand in a small neat 
i J. storagebox.There'snolongeranyneedtohave 

Budding 
technîciun2 

!: 

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

L. W. M., Barmrngham. 
"Ifind that che new pictorial method is so easy to uslderstand and I 
will undoubtedly enjoy reading the following five volumes: thank you 
for a wonderful set of books." C. B., London. 
"Please accept my admiration for producing a long felt want i,z the 
field of understanding Electronics." S. B. J., London. 
"The easiest set of manuals it has been my pleasure to study." 

J. P. P.. Tauntop. 
A TECH-PRESS PUBLICATION U 

POSTNOW FOR mis OF.CER /f 

fortnightly payments of i/- each. BASIC ELECTRONICS 84f-. Cásh 
Price or Down Payment of z/- followed by 5 fortnightly payments of z/- 
each. This offer applies to UNITED KINGDOM ONLY. Overseas 
customers cash with order, prices as above. 

Tick Set required (Only one set allowed on free trial) 

BASIC ELECTRICITY BASIC ELECTRONICS 
Prices include Postage and Packing. 

Signature.......................................................................................... 
(If under 21 signature required of parent or guardian) 

NAME................................................................................................ 
BLOCK LETTERS 
FULL POSTAL 
ADDRESS .......................................................................................... 

Tuner is styled to match. F.M. Tuner Address 
.; 

Start by sending for leaflets at once Trade enquiries Invited 

l.A A 
RTIN ELE"TR"CS TD 154/5 HIGH STREET, BRENTFORD P.E.1O/68 

lviii I U uhU I. MIDDLESEX. I$Leworth 1161/2 

'YOURSFREEoRIDA VS 
The'NCW Pictu reBook'way of IearnÍng D A ELECTRICITY(5 voLs.) 

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

The series wlll.be of - To The SELRAY BOOK CO.. 60 HAYES HILL. BROMLEY BRZ ?HP exceptional value in 
training mechanics and Please send me WITHOUT OBLIGATION TO PURCHASE, one of the 

technicians in Elec. U above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid 
tricity, Radio and in good condition within 7 days or send the following amounts. BASId 

Electronics. U ELECTRICITY 72/-. Cash Price or Down Payment of igl. followed by 4 

- - 
- completely justifying our claims for 

years of trouble-free service. No 
-- system gives you wider flexibility in 

- - the choice of units available than - Martin and alt equipment conforms 
- precisely to stated specification. 

STEREO CONTROL 
ASSEMBLY AlADI IIED CVCTMC * 

ONLY FROM MARTIN 
Cover the widest possibIe range of 
requirements. They are available for 
Mono, and can be doubled up for 
conversion to stereo, or as complete 
stereo units. 3 ohm and 15 ohm 
systems. Special pre-amp for low out- 
put pick-ups. Escutcheon panels to 
suit the arranoement you choose. 

possessed of a true hi-fi assembly of 
the very best kind which looks and 
sounds completely professional in 
every way-and MARTIN AUDIO- 
SITS remain as ever, the units that 
have true add-on-ability. 

- TUNERS RECORDERS 
UNITS INCLUDE: 

5-stage input selector MARTIN ELECTRONICS 

Pre-amp tone controls 154 High Street, Brentford, Middlesex 

10 watt amp. (3 ohms) Please send Recordaklt/F.M. Tuner/Audiokit 
HI-FI Leaflets. (Strike out Items not wanted) 

10 watt amp. (15 ohms) 
Name...................................... 

Mains power supply : 

ÍL 
.--- F.M. TUNER 

- 

The first and still the most 
satisfáétory unit assembly system 

For many years now Martin Electronics 
have been producing highly efficient 
and dependable prefabricated module- 
type units for simple assembly into 
reasonably priced high fidelity systems. 
Many purchased at the time of the 
introduction of the Martin Audiokit 
system are in regular use to this day, 

When new units are Introduced, they 
are designed for adding to those pro- 
duced so far, making it easy and 
economical to extend and improve 
your existing Martin Audiokit set-up. 
Anyone can assemble Martin equip- 
ment with ease and the lore-knowledge 
that when finished, he will be 

MARTIN IS HIGH4IDELIT.Y 
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computer and space applications where their extraordinary 
toughness and reliability were even more important than 
their minute size. These same advantages make them ideal 
for linear applications such as audio amplifiers, but hitherto 
they have been confined to low power applications. The 
IC-b thus representé a very exciting advance. Not only is 

it far more rugged and reliable than any previous amplifier, 
it also has considerable performance advantages. The most 

The photographic masks required for producing monolithic 
l.Cs. are expensive but once made, the circuits can be 
produced with complete uniformity and at very low cost. So 
we are able to sell the IC-lO at a price far below that of the 
components for a conventional amplifier of comparable 
power. At the same time, we give a 5 year unconditional 
guarantee on each IC-b O knowing that every unit will work 
as perfectly as the original and do so for a lifetime. 

ii-i=Iii- 

the wòrld's most advañced high-fidelity amplifier 

The Sinclair IC-i O is the World's first monolithic integrated 
circuit high fidelity power amplifier and pre-amplifier. The 
circuit itself, which has an output power of 10 Watts, is a 

chip of silicon only a twentieth of an inch square by one 
hundredth of an inch thick. This tiny chip contains i3 
transistors (including two power types), 2 diodes, i zenor 
diode and i 8 resistors, all of which are formed simultane- 
ously in the silicon by a series of diffusions. The chip is 

encapsulated in a solid plastic package which holds the 
metal heat sink and connectin9 pins. 
Monolithic IC's. were originally developed for use in 

important are complete freedom from thermal runaway due 
to the close thermal coupling between the output transistors 
and the bias diodes and very low level of distortion. 

The IC-i O is primarily intended as a fu'l performance high 
fidelity power and pre-amplifier, for which application it 
only requires the addition of the usual tone and volume 
controls and a battery or mains power supply. However, the 
IC-i O is so designed that it may be used simply in many 
other applications including car radios, electronic organs, 
servo amplifiers (it is d.c. coupled throughout) .tc. 

SINC1Ai 

pc-lo 

E 

/ 

4 

/ A 

-- ._i 
,-. - 

.1 

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


679 

I' 

to concrete without any effect on performance. The 

Circuit will also work perfectly at all temperatures from 
well below zero to above the boiling point of water. 

SINCLAIR 
The complete IC- 

59î 10 with the man- 
ual and 5 year 

'c-10 guarantee costs 
just 

Post free 

SINCLAIR RADIONICS LIMITED, ORDERFORMANDMORESINCLAIR 
22 NEWMARKET ROAD, CAMBRIDGE DESINSOVERLEAF 

Telephone OCA3-52731 

u Construction 
The monolithic I.C. chip is bonded onto a gold plated 
area on the heat sink bar which runs through the package. 
Wires are then welded between the IC. and the tops of 
the pins which are also gold plated in this region. 
Finally the complete assembly is encapsulated in solid 
plastic which compet&y protects the circuit. The final 
device is so rugged that it can be dropped thirty feet on 

Each IC-lO is sold with a very comprehensive _.,, 
manual giving circuit and wiringßiagrams for a 

large numbe of applications in addition to high 
fidelity uses. These include public address. 
loud-hailers, use in cars, inter-com., stabilised 
power supplies, electronic organs, oscflators, 
volt meters, tape recorders, solar cell amplifier, 
radio receivers. 
The transistors in the C-10 have cut off 
frequencies greater than 500 MHz so the pre- 
amp section can be used as an R.F. or IF. 

amplifier making it possible to build complete 
radio receivers without any additional transistors. 

I Circuit Description 
The Circuit diagram of the IC-lO is shown on the right. 
The first three transistors are used in the pre-amp and 
the remaining lOin the power amplifier. The output stage 
Pperates in class AB with closely controlled quiescent 
current which is independent of temperature. A high 
level of overall negative feedback is used round both 
sections and the amplifier is completely free from cross- 
over distortion at all supply voltages. Thus battery 
operation is eminently satisfactory. Applications 

continuous. 
Frequency response 5 Hz to loo KHz±ldB. 
Total harmonic distortion Lessthanl% at full output. 
Load impedance 3 to 15 ohms. 
Power gain 110dB (100,000,000,000 times) total. 
Supply voltage 8 to 18 volts. 
Size 1 x 0.4 x 0.2 inches. 
Sensitivity 5 mV. 

Input impedance Adjustable externally up to 
2.5 M ohms for above sensitivity. 

. 

ABOVE SHOWS ACTUAL 
SIZE OF C-10. 
TO RIGHT, VIEW OF 
AMPLIFIER MAGNIFIED 
625 TIMES. 

uIiTiiii 

OcnDO AMPLIHER 

Specifications 

Power Output 10 Watts peak, 5 Watts R.M.S. 

10 WATT DM 
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SINCLAIR RADIONICS LTD., CAMBRIDGE 

Sinclair IC-lO a revolutionary new amplifier-See previous pages-O 

amount of research and experimentation into the 
acoustic properties of special materials that went 
into the design of this excellent speaker. lt 
resulted in an instrument so outstandingly good 
that experts, reviewers and the public alike were 
unanimous in their praise for the Q.14 at this 
year's Audio Fair. The Q.14 is very compact, 
measuring only 9in square on its face by 4tn 
deep. Its unusual contours permit it to be 
positioned where no ordinary speaker could be 
used to advantage. The neat black matt finish 

toured and sealed sound chamber. Smooth 
response from 60-16,000Hz. Loading up to 
14 watts. 8 ohms impedance. Brilliant 
transient response. Size 9in square on 
face. Finished black matt with aluminium 
bar trim. Detachable pedestal base. Hear 
the Q.14 in your own home. If you are not 
delighted with it, send it back, and your money, 
including cost of ret qrn postage to this office, 
will be refunded in full. 

£719-6 

The most challenging loudspeake 
* development in years 

lt costs about a quarter of what you would expect with aluminium bar trim, keep this speaker 
to pay for a good stereo speaker system when you pleasantly in conformity with modern design 
choose Q.14s. This is because of the considerable trends. The Q.14 has acoustically con- 
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listening satisfaction use your Z.12 system with Q.14 

SINCLAIR GUARANTEE :;e5 superb quality with tub- 

Should you not be completely * IDEAL FOR BATTERY OPERATION 
satisfied with your purchase when 3 U 1km Citt B Uitraiinear output is- 

continuous sine 
(24w peak (5W munit 

you receive it from us, your money 6 will be refunded in full at once and inpus-2,nV into 2ko Ousput-12 watts R.M.S and guaranteed. 

without question. Full service facilities ......................................................................................... 

available to all purchasers. 
ss..u.aus 

To: SINCLAIR RADIONICS LTD. 22 NEWMARKET ROAD, CAMBRIDGE : 

u B P/ease send POST FREE NAME 

ADDRESS .............................................. 

SINCLAIRRADIONICS LTD ! . 
Ready built and tested b 9/6 
Mallory Mercury Cell RM.675 (2 needed) 
each 2/9. 

SINCLAIR 

PZ.4 
STA BILISED 

tpr POWER 
SUPPLY UNIT 

A heavy duty ac. mains power supply 
unit delivering 18V d.c. at 15A. De- 
signed for Sinclair IC-lO 
or for assemblies usln 
two Z.12s and stereo 99/6 25 unIt. 
Ready built and tested. 

supply of free solder. 

SINCLAIR 7 1') 
12 WATT AMPLIFIER 
AND PRE-AMP 
The Sinclair Z.12 has fantastic power-to-size ratio. 
and reat adaptability. lt will operate from batteries 
or P .4 mains power supply unit, and gives superb 
stereo reproduction for modest outlay. Thousands 
are in use throughout the world-Tn hi-fl. electronic 
music instruments. PA., intercom systems, etc. Thid 
true 2 watt amplifier is supplied ready built, tested 
and guaranteed together with th. Z.12 manual which 
details control .circuits enabling you te match the 
Z.12 to your precise reQuirements. For complete 

4' 

' 

: 

- \i. mbcI 

1 

1X11TXIfl 
Tunes over medium waves 
Plays anywhere 
Magnetic earpiece 
In kit form or complete 

magnetic ear-piece 
Complete kit inc. 

¿ 9/ 6 and instructions. 

with slow motion tuning. 

W\ALL 

- 

tr ii 
IN THE. NEW 
KIT PACK 
ThIs attractive new presenta- 
tion pack enables you to 
check the contents of your 
kit instantly. Everything is 
there down to the last nut 
and includes easy to follow 
instructions and genereus 

ïcL8oMAh1C1 

.,. 4 

'-s 

The smallest radio set 
in the world 
The Sinclair Micromatic is available ready built or in kit form. 
This latter now comes in a convenient new presentation pack 
complete down to a generous free supply of solder. The moulded 
polystyrene interior enables you to check the contents in an 
instant, and helps to make building eveii easier and surer. Now, 
the Micromatic is better than ever-more powerful and better 
sounding to assure superb listening. Selectivity is better than 
many larger sets. Whether you build it, or buy your Micromatic 
ready built, it is the best and the smallest personal radio in the 
world-and it's British. In elegant aluminium fronted black case 

L SINCLAIR MICROMATIC 
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ompIeto "itli 3 coonectlng iriree each 66f t. and 
other .accresorlco. P. & 1'. 7J6. 

WIRE-LESS INTERCOM 
No batteries--no wires. Just plug lii the ana/un tor 
iostsut two.oay, fouit ami clear eou,insunicotioii. 
On/otl switch unii s-oiaoie control. Price 12 gus. 

'IÑÏERCÒM ¡BABY ALARM 

Saure is $tatlon lutercour for two.way liiatuiit 
comrnuoicatìou. Ideal as Baby Marna nod Door 
Phone. Complete eUh 605f, connecting n tre. Battery 
2/6. r. ,t P. 4(6. 

storTELHoíEÑmP1/u/ER 

uirnuj with this incredible I)C'Lasv Telephone Ampli. 
fier. Take doive long telephone messages or converse 
seitbout holding the hundert. A useful elke alit. Ont 
off nwitch. Volume noutrol. Buttery 2(6 extra, r. k I'. 
2/6. Full price relunded it not sutished io 7 days. 

WEST LONDON DIRECT SUPPLIES (PE/il) 
189 KENSINGTON HIGH STREET, LONDON, W.8 

BBC (Band 1). TelescopIc 
loft, 25f-. Exlemal Sf0, 30f-. 
"H". £215.0. 
ITV (Band 3). 3 element loft 

I array, 30/-. 5 element, 40/-. j 7 element, 50/-. Wall mounting. 
3 element, 4716. 5 element, 52/c. 
Combined BBCIITV. Loft 

j 1+3, 40/-; 1+5. 50I-; 1+7, 
to/-I Wall tnOlint)lig 1+3,57/6; ti 1+5,67/e; ChImney 1+3,6716; 
1+5,75/-. 
VHF transIstor pie-amps, 
75/-. 

COMBIISJED BItC1-ITV-BBC2 AERIALS 
1+3+9, 70/ 1+5+9, 80-!. 1+5+14. 10/-. 
1+7+14, 100/-. Loft mounting on! y. Special 
leaflet available. 

F.M. (Band 2). Loft S/D, ls/-, "H", 3hS. 3 
element, 55/-. External units available. CO-ax. 
cable, Od. yd. Co.ax. plsgs, 1/4. Outlet boxes, 5/.. 
Diplexer Crossover Boxes, 13/6, C.W.O. or C.O.D. 
P. & P. 5/-. Send 6cl. stamps (Or Illustrated lists. 

CALLERS WELCOME 
OPEN ALL DAY SATURDAY 

K.V.A ELECTRONICS (Dept. P.E.) 
27 CentraI Parade, New Addington 

Surrey-CRO-OJB 
LODGE HILL 2266 

soldering ¡ron 

High Production Model D PRICE 
Miniature Iron 50 wstt 
Voltage 2-250 volt 
Weight I 3/4oz. 
"Screw on" Bit sizes l/I6in., 3f32in., I/8in.. 
31l61n., lf4in. 
Our range also includes 
Standard Miniature Model 50W 
Scindard Instrument Model 70W 
High Production Instrument Model 25W 
Industrial Model 500w 

All these irons gire excellent bit and element 
life since the thermostat completely dimir. 
utes overheating and controls reserve 
heating capacity which makes possible con- 
tinuous soldering without chilling of the bit. 
The consistent gemperacure makes these 
irons ideal for printed circuit work. 

CARDROSS ENGINEERING CO. LTD., 

Woodyard Road. Dumbarton. 

Phone: Dumbarion 2655 

-- 

4-STION INTERCO 

4-Station Trannutor Intercom nyntenl (1 master and 
3 Sub.), to leluxe piantie cabinet, for denk or srali 
mounting. Cali/taik/tipten Iron Monter to Sob, aOd 
Sub, to Mosler. ideally sWtable for linciarne, Sur. 
gern, Sehoole, Itoupitul, 015cr aal Rome, Operoten 
o,, one 0V battery. On/off awitch. Voinoc control. 

NEW RANOF BBC I AERIALS 
Ait V.H.F. aerials now Stted with tilting bracket 
and 4 element grid ref ectors. 

Loft Mounting Arrays, 7 element, 77/6. 
il element, 45/.. 14 element. 52/6. 18 element, 
60/-. WaIl Mounting with Cranked Arm, 
7. element, 60/-. 11 element, 67/-. 14 element, 
75/-. 18 element, 8216. Mast Mounting with 
2m, clamp. 7 element, 42/6; ii element 55/-; 
14 element, 62/-; 18 element, 70/-. Chimney 
Mounting Arrays, COmplete, 7 element. 
72/6; 11 element. 80/-; 14 element, 87/6; 18 element.' 
95/.. Complete assembly instructions with every 
unit. Low Loss Cable, 1/6 yd. U.ILF. l're. 
amps from 75/-. State clearly flannel number 
required on au orders. 

BBC ' ITV AERIALS 

new 
VARI-STAI 
thermostatic 
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ESSEX. Tel. OI-5O 7441 - - 
Fot.age on I sIve SI. xtr. Onz .Ive or more, toetege SI. From Electrical and Hardware shops. lt unobtainable, write to: 

mthe estro. Any F,reel lowered agoret Damge lo Trenelt 6d. * M ulticore Solders Ltd., Hemel Hempstead, Herts. 

S _________ r 

IAL'IEs SAME DAY SERVICE V V NEW! TESTED! GUARANTEED! 

SETS11(2, 183. 1T4, 384, 304. DAFO1 DI-sl, 13K91. OLIO, D194. 
,let uf 4 ln 11/6. DAF96, DF96, DK96. DL9O. 4 br 26/-. 

0Z4 4,6 12,1.7 4,9 DKOI 5'6 1(134 9/6 P1(3/36015/- 00080 6/8 
1A701 7/6 I2AXO 4/9 »1(02 9/3 ELlI 916 PFL20013/- CCF8O 6/3 
IHOGT 7/3 121(801 7/8 DKOO 7/- 1(1.84 49 P136 9/6 1/CUlO 9/9 
INUIT 1/9 20F3 10/6 DLII 5/- 1(190 5/- P1.81 7/3 CCH8I 6/6 
1RO 5/8 201.1 18,9 DLI/3 6/9 ELIO 5/- P282 6/6 C0L82 7/8 
144 4/9 20P3 14/9 D194 2/9 1(3/80 5,8 F183 7/- CCL83 9/3 
ISO 4/S 20P4 18/6 0196 7/- EM8I 8'9 P1.84 6/3 UF4I 9/9 
1T4 2/9 23040111/6 DYSO 5 9 EM84 F3 PL500 13/- Cr80 7/- 
384 5/9 3001 7/- DYS7 5/9 EM97 7/6 p1304 13/8 UF8S 6/9 
3V4 5/9 30C10 13/8 EAI6C8O 6/6 E191 7/- F1.008 15/- 0189 6/3 
004(1 4/8 30C17 12/6 EA142 8 6 EY88 63 P.3/84 7/9 1./IAl 9/8 
0V46 8/- 30C18 9/- E591 I'S EZIO 7/8 PX25 10/6 1/144 20/- 
5Y30T 5/8 30Fb 12/- 1(8033 7,6 EZ4I 7/6 FY32 10/- 0104 6/8 
23/40 7/6 30FLI 126 E3/41 7,- EZ8O 4/6 FY33 20/- UM04 7/6 
8/30L2 126 30FL14 12/8 EBFSO 6/- EZ8I 4/9 PY8O 5/3 UY4I 7/- 
6Al2 2'3 381.1 8/- EBF89 6/3 1(101 8/9 FY81 5/3 0585 5/9 
6AM6 0/6 30119 14/- ECC8I 3)9 1(181 15/- FY82 6/- Vl'4B 10/6 
6AQI 4/8 301.13 13/- 1(0082 4.9 3/78 14/9 FY83 5/9 VPIO2I 21/- 
6.418 4'- 30P4 12/- 1(CC83 7/- PÂBCRO 7 3 PY88 6 8 3/77 3/0 
6A06 5/6 30PI2 11/- EC084 5/6 F086 9/6 PY800 6/9 Tr.u,.torI 
6BA6 4/8 10P19 12/- ECC8O 4/8 F098 9,6 P5801 6/9 ACIO7 3/6 
0BE0 4/3 30PL1 12/8 ECC8O4 22/6 P097 8,6 1(19 6/6 ACII7 2/- 
0B36 8/9 30P113 14/6 ECF80 7/- F0900 83 820 12/- A[3140 7/6 
604 2/9 /301114 14,6 ECF82 6'9 P0084 6/- 13/SIC 9/9 AF1O2 10/- 
6F23 3/6 33L60T 8/- ECli/lo 8f- PCC8I 6/6 F22 13/'- AFIlO 3/- 
6F24 9/- 32W4 4/8 ECH42 10/6 P0080 9,9 020 12.- AFI16 3/- 
6820 12/6 30Z40T 6/- ECH81 5/9 10089 10/6 I/lO 13/6 AFII7 3/3 
81(70 2/8 82.42 7/3 ECH84 7/3 100189 9/9 049 13/6 AF124 7/6 
81(80 4/3 6060 12/6 ECL8O 6/9 PCF8O 7/- 032 4/6 AFI2O 3/8 
6L18 8)- AZ/lI 9/- ECL82 6'9 PCI'82 6/- 078 3/8 AlISO 7/- 
6V60 3,6 3/30 4/9 ECL83 9/- F0196 99 CIII 11/- A1127 3/0 
6V60T 4,6 B320 12,6 EC186 913 PCF800IIf6 1/301 13/8 0023 0/- 
0X4 3/6 cCHOÖ 10/- EF/lI 5/8 PCF8OI 7/3 COOl 18/9 0026 5/- 
0X601' 619 CL33 18/6 EF4I 9/8 P01802 9/6 0A8C80 8/2 0044 2/3 
7B6 10 9 DAC3O 7,3 EF80 4/9 P01802 0 - t'A142 916 0C45 9/3 
TB? 7/- DAF9I 4/3 E182 5/6 P0F806 11/6 01(11 6/6 0071 2/8 
702 15/- 13AF96 6/- El'66 6/3 P0180812,8 CBC4I 7/9 0072 2/6 
700 6/9 0933 79 EF8O 5 3 F0182 7/3 17B081 7/- 0070 2/- 
7Y4 8/6 DF91 2/9 1(191 3/6 FCL83 8/'- 1/3F80 6/- 0081 2/3 
10F] 16/- DF00 6/- 3/PISO 5/9 P0L84 7/6 UBF8I 6/9 OO8ID 2/3 
10P23 16/0 DM77 4/- EF104 5/9 POLSO S'I CR2.21 9/- 0003 2/3 
12AT7 3/8 DM81 12/6 1(3/90 6/8 F01811 8/6 0092 5/- 00820 2/6 
12.4to 4/9 DKO2 7/0 1(133 8)9 PENA4 6/9 00084 7/9 00178 2/6 

READERS RADIO 
85 TORQUAV QARDENS, REDBRIDOE, ILFORD, 

for Hick 

easy, reliable 

5 CORE \1SOLDER 
Contains 5 cores of non-Corrosive flux, instantly 
cleaning heavily oxidised surfaces. No extra flux 
required. Ersin Multicore Savbit Alloy also reduces wear 
of copper soldering iron bits. 

J SIZE15 
SIZE 5 SOLDER - 

HANDY SOLDER DISPENSER 
DISPENSER - 

I 
Contains 21 ft. coil 

Contains lOft. Coil of 60140 Alloy, 
of 18 s.w.g. Ersin 

: 
22 s.w.g, Ideal for 

Multicore Savbit - ' small Components - 

Alloy. 2/6 each, transistors, diodes. 
etC. 3/- each. 

SIZE 12 

J Ideal for home 
J Constructors. 

- / Contains9Oft. 
'1 of 18 s.w.g. Ersin 

isA Multicore Savbit 
Alloy on a plastic 
reel. 15/- each. 

BIB MODEL 8 

WIRE STRIPPER 
ANO CUTTER 

-qi Strips insulation 
cleanly and 
quick/y. fitted 

'F with unique 8 - 

gauge wire 
selector, Plastic 
handles. 9/6 each. 
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GARRARD TEAKWOOD BASE WB.1. Ready 
cut out for mounting 1000. 2000,3000. SF25. AT6O. 
GARRARD PERSPEX COVER SPC.1 for WB.1 EACH 

PICK-UP ARM Complete with ACOS LP-lS Turnover 
GP67 and Stilli 25/-; GP67 15/-; Stereo 35/-. 

I CRYSTAL MIKE INSERTS 
Ill a flu. 6/6; ACOS 1 x tin. 8/6. BM3. i' dia. 9/6 I 

bOVING COIL MIKE with Remote Control Switch 19/6 I 

PORTABLE 
TRANSISTOR 
AMPLIFIER 
Many oeca, Intercoms. 
Baby Alarms, Gultfl 
Practice. Telephone or 
Record Player Amplifier. 
ONE WATT OUTPUT 
Wooden cabinet 12x9 
4to. Reame covered two 
tone grey. Fouctransis- 
tora, 7 5 div. speaker. 
Volume conlcol. Jack OUR 79 '6 Post 5/6. 
socket. Uoea PP9 battery. PRICE - I Worth double 

TRIMMERS. COmpressiva 30. 50. 7OpF, i -; loopp, 
lSOpF. 1/3; 250pF. 1/6; 800pF. 750pF. 1/9; l000pP. 2/8. 

250V RECTIFIERS. Selenium wave iS6mA 5f-; SViSO 1S'. 
CONTACT COOLED wave 6OovA 7/6; SImA 9/6. 
Full wave Bridge 75mA 19/-; lIOrnA 19/8; TV recte. 11W-. 

RESISTORS. Preferred values. 10 ohms to 10 mer. 
w., 5 w.. 1 w.. 20% 3d.; 10 w. Pd.; S w. 1/-; w. 1S Od. 

HIGH STABILITY. /, w. if 10 ohms to 10 meg., 2/-. 
Di/to 5%. Preferred values 10 o'bma to 22 meg., Sd. 

5 watt 't0.5 ta 8.2 ohm 3 w. 1 2/- 
10 watt WIRE-WOUND RESISTORS 'Ç 2/- 
15 wail f 50 ohms to 6.800 ohms L 2/- 

10K. 15K, 20E, 25K, 68E. 30W. 3- 
FULL WAVE BRIDGE CHARGER RECTIPIERS 
Sor 12v. outputs. 1/ amp. 6(9; Ia., 11/3; 4o., 17.6. 
CHARGER TRANSFORMERS. P. di P. 5/-. Input 2621250v. 
far 6 or 12v.. 1/ amps.. 17/6 2 ampa.. 21/-; 4 amps.. 30.- 

WIRE-WOUND 3-WATT WIRE-WOUND 4-WATT 
POTS. T.V. Type. Values STANDARD SIZE POTS. 
10 ohms to 30 K., A /L LONG SPINDLE 
Carbon 30 K to 2 meg. I 50 OHMS to 106 K. 
VALVE HOLDERS, MOULDED 9d.; CERAMIC 3/- EACH. 

NEW MULLARD TRANSISTORS 6/- each 
0071. 0072. OCB1. 0C44, OC4S, 0C171. Oct76. AP117. 

E.M.I. Cane Tweeter 3/in square. 3-20hc/s. 10W 17,6. 
Qunitty Horn Tweeters 2-185cc. 10w 29/6. Crossover 16/6. 
LOUDSPEAKERS P.M. 3 OHMS. 2/tn. 3tu.4ta. Sin. 7 tin. 
15/6 each; Sin 22f6; 6/in 18/6; lOin 30/-; lIto. Double cane 
3 or 15 ohm 35f-; lOs Sin. 30/-; 8' Sin. 21/-. 
E.M.I. Double Cone 13'. oSto. 3 or 15 ohm models. 45,.. 
SPECIAL OFFER! 8 ohm. Stia; 86 ohm. St/u. 21m; 25 

15'6 EACH ohm. O '.4to; 35 ohm. 3/n: 
I TYPE 15 ohm. 105 2'm., IX 4m. 

SPEAKER FRET Tygan various colours. SItu, wide. 150m 
50/- ft.; 26to. wide from 5/- ft. SAMPLES SAE. 
EXPANDED METAL Gold or Silver 12 5' 12 in.. SI-. 

ALL PURPOSE HEADPHONES 
H.R. HEADPHONES 2602 ohms General Purpose 18/6 
HR. HEADPHONES 2000 ohms Super Seostltse.. 35/- 
LOW RESISTANCE HEADPHONES 3-5 ohm,.... 35/- 
DE LUXE PADDED STEREO PHONES 8 Ohms .. 79/6 

MINETTE 
AMPLI FI E R 
For HI-Fi Record Players. 
Ac. Moins Transformer. 

DE LUXE PtA 
PORTABLE CABINET As tUas- 
tented. To fit standard 6°' player or uutuchanger. 
RCS AMPLIFIER 3 WATT. 
Ready made and tested with 
OCt82 triade pentode valve 
and loud- 9IL 
speaker. f 

' 

SUPERIOR 
AMPLIFIER. 
Built and tested. 
Better oound t 
Ilolated AC Maint 
Tranitormer. 3 w It 
ECL82 (rinde peato'de valve. Post 
Volume and tone controls 58 Cack 
with knobs. Quality 89/6 item 
Lo adune aher 
SINGLE PLAYERS MONO I AUTOCHANGERS MONO 
Stair (9 volt) ¿2.19.6 

I 
BSR Supeeslim £619.6 

EMI Ounior 82.19.6 Garrard 1000 86.19.6 
Garrard SRP22 88.19.6 NOR Transcription UA7O 
Garrard SP25 811.19.6 I SlereolMono 812.19.6 
Philips A01016 810.19.6 I 

Garrurd Stereu'MonO 
Garrard LAB88 ¿24.19.6 I Model 3000 810.19.6 
Ourrard 401 ¿29.19.6 I Oarrnrd ATOO 812.19.6 
All Sitad LP/78 slylii aid pickup crystal Complete. 

BARGAIN STEREO PARCEL 
EAR. STEREO PLAYER CABINET suitable lar B.S.R. 
Player Decks with 4 + 4 STEREO AMPLIFIER and TWO 
6in. LOUDSPEAKERS BUILT 
INTO CABINET AND LID Puse 10,6 

NEW TUBULAR ELECTROLYTICS CAN TYPES 
9350V .. 2,3 100/25V .. 2/- 9'608V .. 9:6 
4/350V .. 2 3 250/25V . . 2/8 18/000V .. 12/6 
81450V .. 2/3 500/25V .. 4/. 16+18/600V 7/6 
16/450V . . II- 8+0/450V 3/6 32+32/290V 3/ 6 
321400V .. 319 B +16/450V 39 50+50/350V 7/- 
25/25V .. l'fi 18+18/450V 43 80+100/360V 11/6 
50/50V .. 2- 32+32/350V 4/8 3000/30V 816 
SUB-NIB. ELECTROLYTICS. 1.2. 4.5.8.16, 25. 30. 50.101, 
250,nF 15v NI_i 500, l000mP 12V 3/6; 0808mF 23V 7/-. 
CERAMIC. 500V ipP lo 801m)'. 9d. Discs 1/.. 

each. 

BAKER MAJOR £8 
30-14.500 cpI., latest 

L. dunkle cune. 0001er and 
I - tweeter cuis together 

a setsol BAKER 
magnet assembly bacing 
a Sou density o! 14.000 
casis and a total fun o! 

P145.000 

MauwIlls. Bast 
,- resonance 45 cpi. Rated 

20 walls. Voice coils 
uvarlable 3 nr 8 or 15 
Ohms. Price £8, sr 
Module kit. 30-17.000 
c.p.s. with tweeter, 

S crossover, kaNe und 
Instructions. £1019.6. 

LOUDSPEAKER CABI/ET, WADDING 181es widc. 2/81t 

BAKER GROUP SOUND" SPEAKERS-POST FREE 
Group2S Group35 GroupSO' 

6gns. 53 wust 8gns. I8gns. 

RETURN OF POST DESPATCH Minimum Post and Packing charge 2/6. C.O.D. 5/- extra. Full List 1/-. CALLERS WELCOME 
RADIO COM PON ENT SPECIALISTS 337 WHITEHORSE ROAD, WEST CROYDON 
Written guarantee with every purchase. (Export: Send remittance and extra postage, no COD.) ßuses 133,68 pass door. SR. Sta. Selhurst. Tel. 01.664.1665 
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BATTERY RECORD DECKS 
2 speed model 33 1/3 and 45 r.p.m. 9v. operated. Complete 
with pick-up fitted crystal cartridge. Playa 7, 10, 12m. 
records. Fitted auto, atop and start. Ideal lar uve with 
above transistor amplifiers. OUR PRICE 59/6 POST 
4 speed Model 9 volt. 10/- extra, I 2/6 
THE ABOVE GRANADA AMPLIFIER AND PLAYER 
DECK POST FREE IF PURCHASED TOGETHER 

WEYRAD P50-TRANSISTOR COILS 
RA2W 6 in. Ferrite Aerial Spare Cores .......... Od. 
with car aerial coil . ... 12/6 Driver Trans. LPDT4 .. 9(6 
Ose. P50/1AC .......... 5/4 Printed Circuit. PCAS 9/0 
IF. P50/2CC 470 be/s 5/7 SB. Tuning Gang 10/6 
3rd IF. P50/3CC ........ 6/- Wepead Booklet ...... 2/- 
Telescopic Chrome Aerials Oie, extends to 23m. 0f-. 

VOLUMt CONTROLS $OOhm Coax 80. pd 

Long spindles. M,dget Stee SEMI-AIR SPACED 

LIN. 
ohss5s to32Me1LOG5o1r 40 Pd. 20!-; 60 yd. 30/-. 

STEREO L/S 10/6, D.F. 14(6 FRINGE LOW LOSS I 6 6K. SP. Edge type. 5/-. Ideal 625 lines Pd. / 

VEROBOARD 015 MATRIX 
25 .0 SisallO. 2 o 3fin.5/2. 3f n Situ. 3/8. 

EDGE CONNECTORS 16 way 5/-; 24 way 7/6. 
PINS 36 per pocket 3(4. FACE CUTTERS 7/6. 

SEE.?. Booed 015 MATRIX 24m, wide Od. per lia., 31au. 
wide 9d. per Sin.; Sin, wide 1/. per lin, tap to 17m.). 
BLANK ALUMINIUM CHASSIS. 10 sarg. 21m, sides. 
7x4in., 5/6; 907m., 6/6; lix Oiu., 6(6; 11e 7mo. 7/6: 
13 i'. 9m.. 9/6; 14 o hin., 12/6; 15'o 14m.. 15/-. 
ALUMINIUM PANELS 18 oars. lIxlOiu. 6/8: i4e9ia. 
5/6; jSXOiu.4/6; 10,v7in.3/0; So8in.2/6;Ox4in.,l/O. 

Q MAX CHASSIS CUTTER 
Complete: a die, a punch, an Alten ecrew and key 

(la. 18f- tIn. 17/6 ihn. 19/6 ihn. 24/- 2in. 44/3 
lin. 16/- lin. 19/6 iSsu. 20/8 ihn. 29/- I/tn. 57/3 
tin. 10/0 i/aia. 19/6 hiss. 21/6 Mn. 39f- lin. sq. 36(6 

'SONOCOLOR' CINE RECORDING.TAPE 
5 reel. 900' with LP strobe markings, aleo ciao light 
de0ectar-miirar for synchronisation, 14/- each. 

Tape Spools 2/8. Tape Splicer 5/-. Leader Tape 4/o. 
Reuter Tape Heads for Collazo models 2 track 21f- pair. 
UNIVERSAl. TAPE CASSETTES Typo COO. OUR PRICE 14/-. 

"THE INSTANT" - 
BULK TAPE 
ERASER AND .-'( 
RECORDING 
H EAD . 

DEMAGNETISER iii/'Pi/- 
200/250 o. AC. Leaflet SAE. Pest 2/6 - 

REPANCO TRANSISTOR TRANSFORMERS. 
TT4S. Pub Pull Drive, 9:1 CT, 6/-. TT48 Oatpsst, CT81 0'-, 
TT49. laterizage. 261,6/-; TT52 Output 3 uhma, 45:1, 61-. 

TRANSISTOR MAINS POWER PACK. FAMOUS MAKE. 
FULLY SMOOTHED. PULL WAVE CIRCUIT ¿016 9 Volt 500mA Sire 5 u 36 w Sin. I 
TRANSFORMER ONLY. Size 26 aa 11 X 1 in 9 colt 15/6 

MAINS TRANSFORMERS 57°e'sch 
250-0-250 50 mA. 6.3 s. 2 amps, centre tapped 19/6 
250-0-25080 mA. 8.3 s. 3.5 s. 6.3 s.l a. er 5 v.2 n. 30/- 
350-0-35080 mA. 8.3 . 3.5 a. 6.3 e, la, orS v.2a. 35/- 
300-0-300 0.120 mA., 6.3 v.4 a. C.T.; 6.1 e. Ia. 45/- 
MINIATURE 290 v.20 mA.. 6.30. 1 a ......... 3.5/0 
MIDGET 220 v.45 mA., 6.3s.2a ............... 17/6 
HEATER TRANS. 6.3 v.1/ o., 8/0; 0.3 v. e ..... 12/e 
Ditto tapped sec. 1.4 s., 2. 3, 4, 5, 6.3 u, 15 atop. .. 12/6 
GENERAL PURPOSE LOW VOLTAGE. Outputs 3. 4. 5, 
6, N, 9.10. 12. 15, 18, 24 and 30 e. at 2 a ......... 30/- 
i amp., 8,8. 10, 12, 16. 10, 20. 24, 30, 36, 40. 49, 60. 35!- 
3 amp., I-12v, and 0-18 y ..................... 19/6 
AUTO TRANSFORMERS 0-115-230 y. InpotlOntput, 
60w. 18/6; 150w, 30/-; 500w, 92/6; 1000w. 175/-. 

BALANCED TWIN FEEDERS 1/- rd. 80 oc 300 ohms. 
CAR AERIAL PLUGS 1/6; SOCKETS 1/3; LINE SOCKETS 2'- 
JACK SOCKET Std. open-circuit 2/6. closed circuit 4/6; 
Chrome Lead Socket 7/6. DIN 3-pio 1/6, 5-pio 2/-; Lead 3/8. 
Phone Plugs 1f-. Phone SuchSt 1/-. R'Ssssm: 35mm 1/0 
JACK PLUGS Std. Chrome 3/-; I-Smm 1/0; 35mm 2 6; DIN 
3-piO 3/0; 5-pin 5/-, 
WAVE-CHANGE SWITCHES WITU LONG SPINDLES. 
2p. 2-arty, or 2 p. 6-way, orS p. 4-way 4/6 each. 
1 p.12-war, or 4 p. I-way, or 4 p. 3-way. 4/8 each. 
Wayechange "MAKITS" 1 p. 12-way, 2 p. 6-way. 3p. 4-way, 
4 p. 3-way, 6 p. 2.way, 1 wafer 12/., 2 wafer 17/-. 3 wafer 22/- 
TOGGLE SWITCHES. sp. 0(8; ra. dt. 3(6; dp. 3/8; dp. dt. 4/6 

1968 
CRAM '- " - 
tRA S -, ; 
Three Waveband,: Five Valve,: ECHO1, EFO9. 
Long. Med., Short, Gram, EBCB1. EL84, EZSO, 
12-mouth guarantee. AC. 20G-250v. Ferrite Aertai 
S wails 3 ohm, Chassis l38io. X 7mo. X bio, dial sis, 
13m, w 4/0. Two pilot Lamps. Four Knobs. £10 19 Aligaed calibrated. Chassis iiolated trou mamas 
DE LUXE STEREO GRAM CHASSIS VHF.. MW, SW 
19-50m. 5W 60-lOOm, Magic eye, push buttons. 
6 valv, plus regt, Sise 15 u 7l X Ola, high. 

Chaveiv ice 7 ac 3/ hr 4m hIgh. Valves ECLS2, EZ6O. 
Taro ,!age negative leedback. ' Quality output 3 ohm 
matching. Bargain uSer complete with engraved control 
panel, valves, knobs. celoma and lene control,. 79 avared and tested. Puai 5/6 

'ALL EAGLE PRODUCTS 
SUPPLIED AT LOWEST PRICES 

BARGAIN AM TUNER. Medium Wave. I 
Transistor Superhet. Ferrite aerial, ele. / 

BARGAIN DE LUXE TAPE SPL3CER Cot,. ' tstm tains far editing and cOpain. WiSh 3 blades. 

BARGAIN 4 CHANNEL TRANSISTOR MIXER. Add 
mOriraI highlights oed sound cOceS, Io recordings, Wilt 
mix Microphone, record,, mope and toner with 5 erpovate contrais toto single SutpaS. 

BARGAIN TRANSISTOR FM-LW-MW TUNER: 10 semi 
conductors Calibr&ted toning din;. 9 y. uperahion. FM89- 
198 Mc/i; MW 190.580 metres, LW SSO- £ I 4!9 
2000 metres. Sine 2/ '. 0 . 5/in. . / 

BARGAIN 3 WATT AMPLIFIER. 4 Transistor 6916 
Posh-PuB Ready built, with volume control I 

40-PAGE EAGLE CATALOGUE 5/. Post Free 

* RADIO BOOKS * tPOatage 92.) 
High Fidelity Speaker Enclosures and Plano ............... 5/' 
Transistor Sopechet Commercial Receivers ............... 7/6 
Mollard Audio Amplifier Manual ........................... S/0 
Rodio Valve Guide, Book' 1.2,3, orS ,,,,,,...,..,..etch 5/- 

odio Oauoe VUS .................................... 
Audio Amplifier Hannah Book 1.3/8; Book 2. 
Tranaistor Receivers .............................. 
Communicatioo Seto .............................. 
al Radio tintions Lilt 

ansittor Circuito for Begiuuert 
lure Trnnti,tor Receiver, 
/orld Radio Valve Dato.................'.»'' 
e valve eqnivaleats...........-....'»'--» 
ansi,lors, Diodes equivalents mouuat ........ 

SANGAMO 3 inch SCALE METERS 45/ Various ealibratioas/ movement,. 100 MicrOamp; 
i blilliamp; 50-0-50 Microamp. etc. SAE, for tait. 

POCKET MOVING COIL MULTIMETER. 49/6 0-1,200 AC/D.C. ohms O to 100k. etc. 
SUPERIOR MOVING COIL MULTIMETER 99/6 O-2-500v. D.C. 20,000 uhm, per volt, 0-1.000v, AC. 
Ohms O to 8 meg. 50 Migroampe (Fait list Meters SAE.) 

BRAND NEW QUALITY, 
EXTENSION LOUDSPEAKER '- 
Cream pta0110 cabinet. 29/f, load and 

Sise: 75' a' 5I 'o 3'. Post 2/8 

adaplors. For auy radIo. iniergom. tope 
recorder. etc. 3 to 15 0km. PRICE 
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200/250v AC HORSTMAN 20A TIME SWITCH 

protection. Ranges-d.c. colts: IOOmV. 
.05 y. 5 v. 250 y. 1,000 y.; ac. volts: 
I 25 o., IO y., 50v., '250 y., 1,000 y. D.C. 

current: 5 1tA, 05 MA, 5 MA, 50 MA. 2 on/off every 24 hours at any pre-set 

spring reserve. Used but fully tested: 
250 MA. Complete with battery and test lime. Fitted in metal case. 36 hr 

I probe. £7/5/0 post paid. Three other 
models available from stock. Descriptive Fraction of makers' price. £3.1 9.6 pIas 
leaflet on request. 4/6 P. & P. 

T3VtT A.0 MTO 
n7 t5T Type DISC 5 r.p.m. I.11b. inch, £2/9/6, 

3/9 each. 3for IO!-. Postpaid. P.8, P.3/.. Type BI6G 80 r.p.m. 261b. 

i'7rf!-5-witr' inch, £2/2/-, P. & P. 3/-. Type DI6G 

I 

13 r.p.m. l.4Slb. inch, £2/I7/, P. & P. 
A alIable in red, while, yellow, black, blue 3/-. 
ar'd green. New Il/-per doz. 

1 

NT - OID - w I do.). IS amp. contacts. 
Heavy duty type. approx. 3 lbs. pull. Price: 2 make + 2 break (or, 2 

17/6 plus 2/6 P & P 
230/240V. A.C. operation. 

- 12/24V. D.C. SOLENOID Brand new. Price22/6 plus 
App Soz push. Pnce 8/6 plias I 1/6 P. & P. -- - - - e -= - 
SERVICE TRADING CO 
All Mail Orders-Also Callers-Ample Parking Space Personal callers only 

SA 8-8 STEREO AMP. 14 Traootstor Kit. laW, per 
channel. One of the hect and sonst economie we 
bave ever offered. AMPLIFIER KIT 89.10.0 
(PP. 4/-): POWER PACK KI 12.10.0 (PP. 4/-): 
WOOD ENDED CABINET g2.10.0 (PP. 5/.): 
COMPLETE ASSEMBLY 014.10.0, pont free if 
ordered at nuose time. "CIR-KI1°' KIT No. 3 for 
soaking your ocal circuit boards, reduced Irons 15/- 
to 101- (P/P 1/-). ott spool of adhenive copper 
strip, 2/- (P/P 1/-), MS 8-5 Bookshelf Speaker Kite. 
87.19.0 ioo. cabinet (P/P 9/-). 
LARGE STOCKS OP TRANSISTORS AND MIDGET 
RESISTORS AND CONDENSERS 

MONEY SAVING LISTS 
Eight large printed pagea, pocked with bargain 
offers includIng difficult to float lines. Mesa,! Cd. for 
latest copy. 

WREN ORDERING 
Send ens/s with oeder. Post and packing ;rhfle Not 
staled add 1/-. pee 4(0; 1/9, ItS; 3/6, Ito; 3/-, 6(0; 
oes, loto; 5/-. 14(0; ore, 10/-. 

TR$ RADIO 
COMPONENT 
SPECIALISTS 

70 BRIGSTOCK ROAD. THORNTON HEATH. 
SURREY 

TelePhone: 01-884 2158 Sum-S p.m. dolly 
1 P.m. Weds. 

A few minutce front Thornton Heath Sto. (SR. 
Victoria Section) 

5 17, 18,20v. at 20 amps . £611216 616 
6 6, 12,20v. at 20 amps £61510 7/6 SPECIAL OFFER 
7 24v. at IO amps ............... L4/15/O 5/6 ELLIOT PEN RECORDER 
8 4 6,24, 32v. at 12 amps ......... £611010 6/6 

. - __ V230 series movement 
I ma fed, resistance 000 

STROBE! STROBE! STROBE! ohm, clockwork chart 
methanism, chart speed of 

Build a Strobe Unit, using the latest type Xenon 12 inchns per hr. with 36 
white light flash tube. Solid state timing and trigger-. hour continuous running 
¡ng circuit. 230/2SOv. A.C. operation. time. Offered tested and 
ECONOMY KIT. Flash race l-36 flash per second, in sound working order. 
Ali components including Unijunction, thyristor, OUR PRICE ONLY £14.IO.O 

tube and circuit. Ls/Sto plus 3/6 P. & 
Carr. B.R.S. 15/-. flnfln Sn ntflfl -- 

INDUSTRIAL KIT. Ideally suitable for schools, - 
laboratories, etc. lncoiporates double wound trans. 230v. A.C. RELAY. 2/CO 
former which isolates both tube and timing circuit I make by Magnetic Devices Ltd. 11/6, 

from mains. Stabilized timing circuit and high power P & P. iJ... 

tube. 8 Cnn. plus 6/. P. & P. 

6f" POLISHED REFLECTOR I 
Ideally suited for above Strobe kits. Prige 8/6 post paid. I 

RAN G E IVI E1'ERS 
New Model USOD Multi tester, - - - - - - I 20.000 OPV. mirror scaled with overload 

Stereo Tuner comes to you in prefabricated module 
furm reudy for n5tato and limpio ,onemblr. lt 
embodie, every worthwhile feature including 
rxcrflvut oenoiiiviiy, awitchablr ÂFC, .satonaat,c 
utereo function, rugged conotrurtioss and modena 
appearance. SAE. brings details of tisis worthwhile 

GARRARD UNITS AND PLINTBS 
LMSSao Record Player with VTA. Stereo Cartridge. 

gla.5.a 
ATeO Rk. U De-lune AotO'cbonger, die-cast turo. 
Labte. Lese aartridge. £i8.a.a 
uF.25 De-inne lOtte record player, die'cus.L tesela' 
table. Leen cartridge, 011,18.8 
Brand fleo In makers' cartone. Packing ansi carriage 
un any one uf nhove 7/6. 
GARRARD LAB 80 Transaription .Autochanger. 
£25. (Cartridge estrul. C/P/Ins. 12/8. 
GARRARD PLINTH WB.1 In Sne Teak tor any ni 
above unito. (Packing and carriage 1/.). 65/.. 
Garrord nlser.eew rigid p.e,psn cecee tcarrksge 4/6). 
82/8. 
CARTRIDGE OFFER TO PURCHASERS OF 
PLAYER UNITS-STEREO Sonotone STA/RC 
Ceramig with diamond 49/6; 2)ecca Deramerith 
diamond 92/8; MONO Ame OP91-I 21/-; (loldring 
MX2M 28/8. 

PEAK SOUND PRODUCTS 

PORTABLE TYPE 1.5 amp. portable fittOd metal case,'fìxing. Price per pair £2.150. P.&P. 3/6. 
£9. 5. o. voltmeter, lamp. scotch, etc. 69.5.0. 

Similar to above £111.6. - RESETTABLE HIGH SPEED 
'COUNTER. 4 figure, 1,000 ohm coil. 

7 

36-48 y. D.C. operation. £3/10/-. P. & 
From0-30 seconds (repetitive). Jewelled " P. 1/6. 3 figure, 24 n. D.C. £I/12/6. 
balanced movement. Lever re-set. IP. & P. 1/6. 
Operates 230v. A.C. 5 amp. c/o Micro- 
switch. New. Pcelus2j6 P.&P . I DRYR SVTCHES. New 

3NDENSERS 2.500 mfd 00v. 12/6 1/6 P. &. P. 
Ispecal offer of Dry Read Switches half 
lamp. Contact. Size U X . 4 for IO!. 

4,000 mfd 25v, 10/. 1/6 P. & P. 4.000 rvfd 50v, 15/'i Post Paid. 
000mfd35v l5/-l/6&P 

Input 185-250 n. AC. 'Output 230 y A.C. '- i homing bank. 40 ohm coil. 
CONSTANT VOLTAGE TRANSFORMER 

13 banks of II positions plus 

Capacity 250 waIt. Attractive metal case. J 24-36 y. D.C. operation. 
Fitted red signal lamp. Rubber feet. Tested. 22/6,pIiasl/6P.&P. 
Weight 17 lb. Price LI I/IO/O. P. & P. 15/-. - 

' I 
COM'T HEAVY DUTY 

- tF.1TDrBRIDG'T .2 change over, 30 ohm coil. 7/6 each.. 
30 volt 3 amp.. 11/-. 30 volt 5 amp., 16/-, plus 2/6 P. & pI P. & P. 1/6. 3 for 20/.. Post paid. 

rtmarles 220-240 v. I CADMUJM BATTERY r7. - - - 
Type No. Sec. Taps . Price Carr. Sincered Cadmium' Type 12 y. 7AH. 
I 30, 32, 34 36 y. at 5 amps ....... £41510 6/- Size: height 3J in., width 2 X I - in. 
2 30, 40. 50v. at 5 amps ........... £61510 6/6 Weight: approx. 13 oz. Ex-R.A.F. 
3 lO, 17, 18 vat lOamps ......... LA/Io/O 4/6 
4 6. 12 y. at 20 amos ............. £511716 6/6 I 

Tested. 12/6. P.&P. 2/6. -- - 

passive pre.amp network Input sensitivity 210t15 
tapped 0/p trunslormèr. 3 atad 13 ti. all COsstrOla. 
14 T und L T. Outlets, mono, stereo and speaker 
phase se, itchine. Complete with escutcheon. knobs. 
plugs. etc. Reaaly built or in kit fonts. 
BUILT 621.0.0. KIT complete with valse,, knobs, 
control panel and inatroctiosas. 017.10.0, Caeciste 
sod psekiuq os eithCr 12/6. 
2 + 2 PRE-AMP/CONTROL 01611 FOR ABOVE 
TRS-Muliard design, ready assembled and absolutely 
complete. Input senvitteit)' l-70o,V. 3 stage 
switched input control, Panel sise 11 tt ajlo. 

13 gsa.. Carriage sod packing 7/6. 
TRS MOLLARD 3-3 MONO AMPLIFIER 
3 calve 3w ansplifier with control., absolutely 
complete kit including panel knobs, etc. 27.12.6 
(p. k p. 7/61. Ready built 47/- extra. 
TRI MOLLARD 5-10 MONO AMPLIFIER 
O s-olve 10 watt bl-O ampll0er unit, baa tsever bevo 
bettered. Availtable as baaic kIt with passive control 
nrtesork and 4 inpnt ewitohing. 60.19.8 
Assembled 614.19.6. Cose, and packIng eIther. 7/6. 
I're.aoap kit, loe 5-10, consplete 66.12.8. (Care. lÍO.) 

ALL THE LATEST FROM SINCLAIR 
We stock all them famoae products as advertIsed in 
thlu joueTsal including MIcs-omatic Kit 149/61: 
Q.14 spouter t(7.19.8l; Z.12 189/81; PZ.4 (90/61 rio. 
ORDER YOUR SINCLAIR ITEJIS PRO li TRA 
l(12'h'OUT DELAY. 
All IMPORTANT NEW FM STEREO TUNER FR056 
TRI 
Avoltablo uhactls. this ,le.luxe tran.i.tnr F.M. 

VARIABLE VOLTAGE TRANSFORMERS 
INPUT 230/240v. A.C. 50160- I LIGHT SENSITIVE SWITCH 
OUTPUT VARIABLE 0.260v.I Kitof parts, including ORPl2Cad- 
BRAND NEW mium Suiphide Photocell, Relay. 

4 50 Keenest prices in the country. Transistor and Circuit, etc., 6-12 

AMPS All Types (and Spares) from 
J 

volt D.C. op. price 25/- plus 2/6 i i 
to 50 amp. from stock. P. & P. ORP 12 including circuit, 

SHROUDED TYPE 110/6 each, plus I/-P. & P. 

I amp, £5. iO. 0. 2.5 amps, A.C. MAINS MODEL Incorporates 

4 AMP S amps, £9. iS. 0. 8 amps, I relay with 3,5 amp mains do contacts. 
£6. IS. 0. 4 amps, £9. 0. 0. Mains Transformer, Rectifier and special 

£14. lO. 0. IO amps, £18. iO. 0.1 Price inc. circuit 47/6 s2/6P.&P. 

£3.100. liamps, £21. 0. 0. IS amps, LIGHT SOURCE AND PHOTO 
£25. 0.0. 20 amps, £37. 0. 0-cELL MOUNTiNG 
37.5 amps, £72. 0. 0. 50 amps, 

Precision engineered WtR- [________ 
£92. 0. 0. 

1 light sourcewith focusible 
OPEN TYPE (Panel Mounting), lens assembly and ventilate 
4 amp, £3. 10.0. I amp, £5. IO. 0.1 lamp housing, to take MOC bulb. Separate 
2'. amps, £6. 12. 6. photo cell mounting assemblyfor ORP. 12 
PRTARLF TYPE or similar cell. Both units are single hole 
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MORE TO CHOOSE FROM-LESS TO PAY 

TRS-MULLARD STEREO 10-10 
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Ji 
FREE! A WRITTEN 

PRE-PAK. N.605 POWER 
TRANSISTOR EQUIVALENT5/_ each TO NKT3OI.4 

TANTALUM CAPACITORS 4/- each 

THERE IS ONLY ONE 
BI-PRE-PAK LTD 
BEWARE OF IMITATIONS 

GUARANTEE WITH ALL OUR SEMICONDUCTORS 

BIPRE-PAK DEPT. A. 222-224 WEST ROAD, WESTCLIFF-ON-SEA. ESSEX 
TELEPHONE: SOUTHEND (0702) 46344 
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TRANSISTORS OÑLY1/- EACH 
SILICON i PLANAR i N.P.N. P.N.P 
All these types available 
2N929 2N706 2S131 2S103 2N696 2N1613 2S733 BFYIO 
2S501 2N706A 2S512 2S104 2N697 2N1711 2N726 2S731 
2N241I 2N3011 2S102 2N2220 2N1507 2N1893 2N2484 2S732 
All tested and guaranteed transistors-unmarked. 
Manufacturers over runs for the new PRE-PAK range. 

EVER 
FIRST 

LOGIC 
guS 

hOV C0l0 

i.eafl 
ou,seli make one 

°° 
ork. 0ructrO05 

..d 00te!5 Ful1 
. Crosses 

rnacerc L tte MO'1 t,me'S 

1°9NOrkrt Jufh 
,aflOe 

£16 
fr 0e 

eflc° 
di 

free paiA 

NEW UNMARKED UNTESTED PAKS 

BSY95A 
NPN Silicon TRANSISTORS l0i. 

.. 1000 Ply I anrp. 
lU Mro. Silicon DIODES 10/- 
- 85Y26-27 
LS NPN Silicon TRANSISTORS 10/ 

10 Walt Silicon 
lU Ali Volluges ZENERS 10/ 

n. BFY5O.l-2 
NPN Srticon TRANSISTORS 10/- 
4amp. Stud. RECTIFIERS 10/- lU Silicon 

. 

8C107.8.9 
25 P4PN Silicon TRANSISTORS 10/ 

1N914.6 0A2001202 DIODES 10/- 4U Sob. Min. Silicon 

150 Min. Germ. DIODES 10/- High Quolity 

004706 A 
25 NPN Silicon TRANSISTORS 10/. 

ALL FACTORY MARKED AND MOUNTED 
ON PRINTED CIRCUIT PANELS. 

80 TRANSISTORS & DIODES 
50 HIGH TOLERANCE ALL 

RESISTORS - 
20 VARIOUS CAPACITORS FOR 

PLEASE STATE WHEN ORDERING PAK P.1. 

2/- P. & P. WITH THIS PAK. 

Make a Rev. Counter for your Car. The 
TACHO BLOCK'. This encapsulated block 
will turn any O-1 mA meter into a perfectly 
linear and accuraté rev 
counter for any car. - 
State 4 or 6 cylinder. eac 

FREE CATALOGUE AND LISTS 
for: - 

ZENER DIODES 
TRANSISTORS, RECTIFIERS 

FULL PRE-PAK LISTS 
& SUBSTITUTION CHART 

MINIMUM ORDER 10/- CASH WITH 
ORDER PLEASE. Add l- post and packing 
per order. OVERSEAS ADD EXTRA FOR 
AIRMAIL. 

85(25 7/6 0C20 IO!- 
BSY26 3/- 0C23 (0/- 
85(27 3/- 0C25 8/- 
BSY28 3/- 0C26 5/.- 
BSY29 3/- 0C28 IO!- 
BSY9SA 3/- 0C35 5/- 
0C41 1/6 0C36 7/6 
0C44 I/Il A0l49 IO!- 
0C45 . 1/9 2N2287 20/- 
0071 2/6 Diode, 
0072 2/6 AAY42 1/- 
OC7 3/6 0MO 21- 
0081 1/6 0A70 ¡/9 
00810 2/6 0A79 (/9 
AFIO2 11/6 OABI ¡/9 
0CI39 1/6 0A182 II- 
0C140 3/6 1N914 ¡/6 

FREE! 
PACKS OF YOUR OWN CHOICE UPTO 
THE VALUE OF 10/- WITH ORDERS 

OVER £4 

Silicon TO-18 CAN type trnshtor, NPN/PNP 
mixed lou, with equivIent, to 0C200-1 2N706, 
85(27/29, BSY9SA. 

PRICE £5.50 PER 500 
PRICE (Io PER 1000 

XCPAK 
Silicon dindes mInTture EIS,, typo,, finished bIck 
with poIrity marked, equivIents to 0A200, 
0A202, BA'r31.39 end 0Kb, etc. 

PRICE £5 PER 1000 

ALL THE ABOVE UNTESTED PACKS HAVE 
AN AVERAGE OF 75% OR MORE GOOD SEMI. 
CONDUCTORS. FREE PACKS SUSPENDED 
WITH THESE ORDERS. ORDERS MUST NOT 
BE LESS THAN THE MINIMUM AMOUNTS 
QUOTED PER PACK. 

P/P 216 PER PACK (U.K.) 

BSS 40 ,, ,, NPN ToIB & Gain FlIoot, 10/- 

B56 40 ,, ,, NPN/PNP JAIl To,ted - 10/- 
B68 IO Top Ht Roc,. 750 M/A 100-BOO PIV . 10/. 
B69 20 Diode,. GId-Bnd. Gern. SO. PInner . IO!- 
874 S GId-Bnd. Diodes. 2.0A9, 3-OAS - 10/. 

B75 3 Comp. Set. 20371, 20381, 2G339A - 10/. 

C2 I UnijunCtion Trnsi,tor 2N2160 - US/- 

C26 3 TEXAS Power Trnnsistors 2SOI2A - 15/- 

C32 6TopHtRec,. ISlOOTypo - ¡5/- 
AI 7 Silicon Rectifier, B'(IOO Type . 10/- 
A3 25 Mined ht,rked end Tested Trn,i,ton - 20/- 
A2I 5 Ppwor Trenthtpr, lADl49/10C26 

end 3 others - 10/. 

AND MANY MORE 

BRAND NEW PAK s JUST RELEASED 
REPLACES OUR VERY POPULAR B.39 PAK. 
BRAND NEW SHORT LEAD COMPONENTS 

TRANSISTORS PRICE 

ACIO7 3/- OChO 
AC126 2/4 OCh7I 
AC127 2/4 0C200 
AC128 1/4 0C201 - 

ACYI7 3/- 2G301 
AFII4 4/- 2G303 
AFII5 3/6 2N7I1 
AFII6 3/6 2N1302-3 
AFII7 4/6 2N1304-5 
AFile 3/6 2N1306-7 
AFII9 - 3/6 2N1308..9 
AF186 10/- 20303 
AF139 IO)- Pow., 
BFY5O 4/- Trontittoro 

3/- 
4/- 
3/6 
7/- 
2/6 
2/6 

I0/- 
4/- 
5/- 
6/- 
8/- 
5/- 

LIMITED 
EXCITING NEW PAKS 
FOR AMATEURS, PROFESSIONALS, FACTORIES, 
ORGAN BUILDERS, AND THOSE PEOPLE THAT 
jUST USE LARGE QUANTITIES OF TRAN- 
SUSTO RS. 

XA PAK 
Oermonium PNP typo IrOnOtOtO,,, oqoi,,lontg to 
o I,re part of cl.. OC ronce, 'e, 44, 45, 71, 72, 
El, ecc, 

PRICE £5 PER 1000 

XE PAK 

PRE-PAKS 
Selection from our lists 

No. Price 
BI 50 Unmorked Tron. Unt.tted ., IO!- 
82 4 Solo, Cell, log, Book of Jn,t.'octlon, - IO)- 
B6 17 Red Spot AF Troncittor, - IO!- 

86A Il White Spot PF Troncictor, - IO!- 
89 i ORP 12 Light Sentido. Cell . 9/- 
853 25 SiI. Troni. 400 Mt/c Brond Nw - IO!- 
854 40 ,, ,, NPN To5 Tron, Voltog. - 10/- 

a - - - 
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This Catalogue really is a must if you're r - -- - - - i 
'\ interested in Radio and Electronics. lt has I Please write your Name and Address in block capitals 

256 pages, over 7,000 items listed, over I 

' ) 1,300 illustrations. With each catalogue Name I 
we supply a Bargain List, a Book Mark ----------------------------------------------------------------------------- i 
giving Electronic Abbreviations, an Order 

I Address 
Form and an Addressed Envelope. All this i 
for only 7/6 plus 3/- post and packing. 

i 
By the way, every Catalogue Contains 
5 vouChers, each worth 1/- when used 
as directed. Send the coupon today with ................................................................................ I 

your cheque or P.O. for 10/6 Home Radio (Mitcham) Ltd.. Dtpt. PE, 187 London Rd., Ilitcham, 
CR4 2YQ I ---------------------- J 

Ever had trouble locating a particular piece 
for your project? Ever wasted time thumbing 
through confusing price lists? Ever been 
foot-weary and frustrated tramping round 

A bargain 

at 7'6 
plus 3'-p&p 

the shops? 
Sigh no more. Just sink into an armchair and 
enjoy life with a Home Radio Catalogue! 
Pick your parts. Grab your pen. Make for a 
letter-box. Your chosen items will be with 
you almost before you can get back to that 
armchair! 

- 

- . \ 
.,, 4 

--- _4\ 

\í1c. 
' 

;2.' 

s 

N 
to" /1/ 

r \: -: 

HOME RADIO (Mitcham) LTD., Dept. PE, 187 London Rd., Mitcham CR4 2YQ, Phone 01448 3282 
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Our November issue will be published on 
Friday. October II 

All correspondence intended for the Editor should be addressed to: The Editor, PRACTICAL ELECTRONICS, George Newnes Ltd., Tower 
House, Southampton Street. London, W.C.2. Advertisement Offices: PRACTICAL ELECTRONICS, George Newnes Ltd., 15/17 Long Acre, 
London, W.C.2. Phone: 01-836 4363. Telegrams: Newnes London. Subscription Rates including postage for one year, to any part of 
the world, 42s. George Newnes Ltd., 1968. Copyright in all 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. 

r.: 

,-" 

by computer operators and programmers. Their tech- 
nically trained minds evidently suggested this rather 
flippant diversion from normal strictly functional work; 
and, in turn, the success of their experiments must have 
given them a new appreciation of graphic art. 

Can we therefore see the artist and the engineer coming 
closer together, using the same equipment and sharing a 
comipon experience? Maybe the traditional sharp de- 
marcation line between arts and science will become 
increasingly blurred and distorted until eventually it is 
beyond all recognition. Just like some of this new art, 
you may be tempted to say. 

F. E. Bennett-Editor 

EDITORIAL 687 
SPACEWATCH 696 
AUDIO TRENDS 701 

CYBERNETIC SERENDIPITY 716 
MARKET PLACE 719 
BOOK REVIEW 725 

POINTS ARISING 725 
NEWS BRIEFS 728, 738 
READOUT 730 

wistfully recall the hours he has spent trying to banish SIMPLE PHASE 724 
trapezium distortion or to trace the source of interference 

LSA DEVICE 733 
u responsible for some other surrealist interpretation of 

Coronation Street. Must he, and his clients; now recog- INGENUITY UNLIMITED 741 
fisc themselves as mere philistines? 

I 

But apart from such fortuitous works of art, more 
thoughtfully engineered artistic creations are being BEGINN ERS revealed. The oscilloscope can produce really beautiful 

i constantly evolving patterns based on the Lissajous figures PRINTED WIRING BOARD 692 well known in every electronics laboratory; while quite 
exquisite patterns can be achieved by the appropriate SOLDERING WITHOUT TEARS 693 
programming of computerised plotters. And this is really 

i 
significant. Many of these works of art have been 
initiated by electronics engineers and technicians or NEWS AND COMMENT 

artistic experimental work. For example, the electronic 
computer and the cathode ray display have been en- 
thusiastically seized upon and made to perform in a manner 
their original designers never contemplated-not even in 
their wildest dreams! 

True, the methods employed can 'sometimes evoke 
amusement, or perhaps even downright disapproval,' 
among electronic engineers. Sometimes the artist seems 
to be groping with a complex toy he does not intimately 
understand. But, to be fair, he is really concerned only 
with the final effect: this is his own creation. 

One example of the more primitive approach is the 
conjuring up of visual patterns and effects by deliberately 
distorting television pictures. The service engineer will 

P.E. ANALOGUE COMPUTER 720 

VARI WINDSCREEN WIPER 726 

SPECIAL SERIES 

EXPERIMENTS WITH SOUND, 
LIGHT, AND COLOUR-3 707 

GENERAL FEATURES 

MORE ON DENTOPHONICS 703 

THE EASEL'S OUT, MAN 

THE Arts are now on more than nodding terms with the 
world of science and technology. This fact is well 

demonstrated at. the international exhibition "Cybernetic 
Serendipity" currently running in London. 

Modern technology, particularly in the field of elec- 
tronics, has presented greater opportunities than ever for 

THIS MONTH 

CONSTRUCTIONAL PROECTS 

PICK-UP PRE-AMPLIFIER688 
LIGHT OPERATED SWITCH 699 

DIGITAL CLOCK 710 
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October 1968 
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+12 

R4 
IRI 
22Mfl 47kfl 

C2 ________ 

TRi 
- 

C2 

2113707 
Rl 22kÛ 

TR2 INPUT 

R2 2113702 RS 
OUTPUT 

INPUT 

22Mi 
, 

LOAD 

R3 R2 250kfl 
56Oft 

Fig. I. A high to low Impedance, unity gain. FIg. 2. The basic diagram of the ampiifier and tone 
converter circuit control arrangement 

pick-up pre-amplifier. 
The normal requirement for a ceramic cartridge is 

that it should feed into a high impedance load, so that 
the low frequency output of what is essentially a 
capacitive source may be preserved. For a cartridge of 
(say) l,000pF and a load resistance of 8 megohms, the 
low frequency 3dB dOwn point will be 20Hz (assuming 
the cartridge itself is still maintaining full output!), and 
this represents .the order of input impedance we have to 
provide for our amplifier. 

This could be achieved by using ordinary germanium 
transistors in a compound emitter follower arrangement, 
but we would need to keep the bias resistors low (to 

CONVERTER 
However, if we discard these two ideas and use high 

gain silicon transistors, we can operate at low collector 
and base currents and high base bias resistors, to obtain 
a high input impedance directly, without fear of any 
bias problems. This high to lowimpedance converter 
is shown in Fig. I. 

The two transistors chosen are inexpensive plastic 
encapsulated high gain types. By using a complemen- 
tary emitter follower arrangement, the emitter of TR2 
can be connected directly to the collector of TRI to 
bootstrap it. This means that the collector to base 
potential of TRI is held at a constant 07v even at 

integrated circuit linear ampliher Type SI7O1C 

NO ONE would deny that the best method of record 
reproduction is to use a magnetic cartridge, but 

there are occasions when a ceramic cartridge may be 
pressed into service. For a modest system or. for 
45s only, the ceramic cartridge cannot be beaten on a 
cost/performance basis. Since the emphasis here is on 
simplicity with a reasonable performance, only a top 
cut tone control has been included in this design for a 

maintain d.c. stability) and bootstrap them. We could 
also use an integrated circuit as a non-inverting ampli- 
fier, but the bias resistor to earth would again have to be 
kept low in value (to avoid offset due to input d.c. 
current flowing through it to bias the integrated circuit) 
and bootstrapped. 

HIGH TO LOW IMPEDANCE 

R :.- 

S 

S ' 
-:. 

-r- ' - 

¼ 

PREAM PLI HER 
t 

This is the second project in 

our five-part series featuring the 
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16dB. By choosing a suitable value for .C2 we can 
obtain a gain characteristic which is flat at a gain of 
21dB up to 1kHz, and then reduces gradually above this 
frequency towards a limiting gain of 5dB; which gives 
us our treble cut. 

This is a particularly useful characteristic since it 
gives treble cut between i and 12kHz where we might 
require it, but gives very little extra cut above 12kHz 
where we would expect the output from our cartridge 

in Table I. 

CONSTRUCTION 
The construction is straightforward, and is shown in 

Fig. 4 and photographs. To fit the potentiometers 
into the chosen box we had to cut the lid, but-smaller 
(and more expensive!) potentiometers might alleviate 
this problem. We would definitely advise some form of 
screened box because of the high input impedance. 

689 

integrated circuit; the basic functional diagram is 
Fig. 2. If we assume for the moment that C2 does 
not exist, then the gain of the amplifier is given by: 

V0 Rl+R2 GaIn=V.l+ R3 

Which in our case is Il times or 21dB. If C2 were 
large (compared with R2), then from the a.c. point of 
view R2 is short circuited and our gain is now given by: 

V0 Rl Gain=-=l+j 
In our case this is 18 times or 5dB, a reduction of 

The 33pF capacitor Cl restricts the bandwidth to 20kHz 
when VR2 is in the flat position. 

Since we are restricting the closed loop bandwidth to 
20kHz we are not interested in frequency compensating 
the integrated circuit for a maximuth bandwidth 
performance, but merely wish to ensure that the ampli- 
fier is stable with the closed loop gain we require (18 
times to Il times). This is achieved, by the 33pF 
capacitor C6 between pins 4 and 6 and the 22 kilohm 
resistor Rl and 47pF capacitor C4 from pin 5 to earth. 

For a low output pickup the gain may be increased by 
decreasing the value of R8, though this will slightly 
affect the tone control characteristics. 

The performance of the complete amplifier is shown 

reducing with frequency. The bias resistors will 
shunt the input, but we can still achieve input impe- 
dances of the order of 6 or 8 megohms without 
difficulty. 

Since ceramic pick-ups have a reasonable output (of 
the order of lOOmV r.m.s.) we do not need to provide 
much gain to feed a power amplifier, so we added our 
volume control after the impedance converter rather 
than after the tone control, since this reduces the 
possibility of the tone control amplifier limiting on 
peaks. 

TONE CONTROL 
The tone control amplifier is designed around an 

The complete practical circuit is shown in Fig. 3. 
Transistors TRI and TR2 comprise the emitter 
followers. Since it may be difficult to obtain the 22 
megohm resistors shown in Fig. 1 for biasing, we have 
used an alternative approach of 100 kilohm resistors for 
the divider chain and a single IO megohm resistor to the 
base of TRI, since this gives similar conditions. The 
output of the emitter followers will limit at 3V peak to 
peak with a total load of 50 kilohms, should readers 
wish to use this circuit. for other purposes. 

The potentiometer VR2 completes the bias path for 
the integrated circuit, and so this should not be dis- 
connected unless a 220 kilohm resistor is inserted to 
maintain the correct bias conditions for testing purposes. 

FIg. 3. The complete practical circuit for the pick-up 
pre-amplifler 

high signai levels, and this helps reduce the effects of 
internal collector to base capacity in TRi and to 
maintain frequency response. 

It is worth noting that the high input impedance 
does not have to be -maintained over a wide frequency 
range since the capacitive source impedance is also 

iJ_ J R1i do 

tTc9 
I i 

-t2V 
-o 

to be falling off. Increasing C2 to 47OpF would give 
treble cut from 500Hz to 6kHz, but little extra cut from 
6kHz to 20kHz. The control is made variable by 
making R2 a potentiometer and taking C2 to the slider. 

THE PRACTICAL CIRCUIT 
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8 
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c .. loi 
r: 

CIRCUIT BOARD: ONE LINK WIRE ON _____ - , 

UNDERSIDE, BETWEEN RS AND C1I+ 

SKI SK 

INPUT OUTPUT 

Fig. 4. Layout and wiring of the pick-up pre-amplifier 
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Two control knobs Next month: A sensitive D.C. Voltmeter design, 
using the same type IC. 

691 

Semiconductors 
ICI Linear integrated circuit. d.c. coupled ampli- 

fier-SL7OIC. (Available direct from the 
makers: The Plessey Co. Ltd.. Components 
Group, Cheney Manor, Swindon, Wiltshire. 
Price: 18s.) 

TRI 2N3707) 
TR2 lN37o2ÌTeXas Instruments 

Miscellaneous - 
SKI, 2 Coaxial socket (2 off) 
Die-cast box 41m X 3in x lin (Electroniques 

46R.043A) 
Perforated s.r.b.p. 4in x lfin 
Three insulated feed-through terminals 
22 s.w.g. plastic covered wire 

increased in this particular application, since the input 
is in any case shunted by the bias resistors. 

The voltage across C5 is nominally zero, and so we 
have difficulty deciding on its polarity. We can either 
use a tantalum capacitor (which can stand a small 
reverse voltage) pr we can use two ordinary -5uP 
electrolytics "back-to-back". 

A third alternative which could be tried is to remove 
CS and earth the appropriate end of R8; there will be a 
d.c. offset at the output which will depend on the value 
of the bias current drawn through R6, but this may be 
small for the particular integrated circuit specified. In 
our case it was about OE5V, and this would not appre- 
ciably limit the peak to peak swing obtainable at the 
output. 

R2 I00k1 
R3 I0Mí 
R4 560k1 
RS 47kc 
R6 l00kí 
All ± 10%. kW carbon 

Potentiometers 
VRI lOOkfl log. 
VR2 250kû lin. 

Capacitors 
CI 0047F polyester 
C2 l.7F elect. 15V 
C3 022LF polyester 
C4 47pF ceramic 10% 
CS l7FeIect. ISV 

(see text) 
C6 33pF ceramic 10% 

RS 27k1 
R9 22kû 
RIO 22kû 
Rh 56kû 

C7 33pF ceramic 10% 
CS llOpF ceramic 10% 
C9 I.000pF ceramic 
CIO IOF elect. 15V 
CII IOiF elect. 15V 
C12 l.000pF ceràmic 

spacers between board and did-cast box. 
The final wiring between the board and the box- 

mounted components can now be undertaken. 

CONCERNING COMPONENTS 
Ceramic capacitors are needed for decoupling the 

supply close to the integrated circuit ICI, but elsewhere 
only nominal values of electrolytic capacitors are 
required, provided the power supplies are reasonably 
well smoothed elsewhere. 

The 2N3702 transistor chosen for the pnp TR2 
position is not in fact specifically intended for low 
current applications, even though it has a reasonable 
current gain at the level we are operating it. Con- 
structors might like to try the more recently introduced 
but slightly more expensive 2N4058, though it is 
doubtful if the input impedance would be noticeably 

Holes must be drilled in the sides of the box to suiÍ the 
input and output coaxial sockets, the feed-through 
power supply terminals, and the two potentiometers. 
A small panel, made from 18 s.w.g. aluminium is 
attached to the front e1ge of the box (secured by the 

COMPONENTS... 

Resistors 

I Rl lOOkf R7 22kt 

potentiometers' nuts). The holes in the four corners 
provide means for mounting the completed unit in 
a record player cabinet, or elsewhere as required. 

A piece of perforated s.r.b.p. board measuring 4m x 
24m is used for mounting the IC and other components. 
Soldering pins are inserted as shown in Fig. 4 and the 
components mounted and wired up accórdingly. Note 
there is just one link to be made on the underside of the 
board, between R5 and Cli + soldering terminal 
pins (see Fig. 4). This board is then secured to the 
bottom of the die-cast box with two 6 BA. screws. 
Two extra 6 B.A. nutsare reauired to act as suitable 

Input impedance greater than 6 megohms at 
1kHz 

Gain IO times 
Nominal input IOOmV r.m.s. 
Maximum input 3V peak to peak 
Nominai output IV r.m.s. (no load) 
Maximum output 7V peak to peak (no load) 
Output impedance 22 kllohms -2 

Noise referred to OlmV peak to peak 
input 

Frequency response 25Hz-20kHz flat within +0dB. 
-3dB 

Tone control 13dB Cut at 12kHz 
L.F. response depends on cartridge capacitance. 

iuui _ Ó.IiuuII 
SuIliiiUIIiiìI 
.___... 

uuiuuii - 1 miiiiun- . . i _ .uuuuii___ LL..UUIIUUI 
200 

H 

0.000 20,000 

Fig. 5. Frequency response of the pick-up pre-ampiifier 

Table I. PERFORMANCE OF THE PICK-UP 
AMPLIFIER 
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inserted in the correct holes. Start 
mounting at one end of the board 
and work your way to the opposite 
end. It is a good idea to leave 
transistors until last so that-they do 
not suffer acçidental damage from 
the heat of the soldering iron (Photo 
F). 

For the most efficient soldered 
joint, insert the wire through the 
hole, bend over about in of the 
tip to 90 degrees, and solder to 
the copper. The bent-over part 
of the wire should lay lengthways 
along the copper strip. 

Most of the components are 
mounted on end with the top lead 
bent down to pass through a nearby 
hole. The body of the component 
should not touch the board, but be 

I. 

-t- 
. -, 

Wa 

strips, or if two parts of the layout 

- - 
have to be connected together, link 
wires can be inserted in the appro- j priate holes (Photo E). 

j 
1 WIRING. 

J j Start construction of the selected 
project by cutting the copper strips i if this is necessary. Insert the link 
wires on the plain side of the board 

- and solder the wires on the copper 
strips. (Notes on soldering are 
given in an acconipanying article.) - for connection to a battery, switch, 

There are bound to be flying leads 

and other components. These are 
also inserted through the appropriate 

B hole and soldered in the same way. 
The components can be mounted i.-. 

next, making sure that the wires are 

e - e 

Ç 

(d. 
1) 

matrix of 112 holes (Photo A); ponents are mounted on the board 
it is sometimes necessary to cut the 
copper strips (breaks) to isolate 
two or more distinctly different 

- parts of the circuit (Photo B). 
,. s. .o w'' c When cutting the copper with a 

0 spot-face cutting tool or knife be 
- careful not to nick adjacent strips 

(Photo C). Any unwanted piece of ' copper can be gently lifted with a 
. .. s -. öI. W4 i' 'Ç thin knife; do not let the knife .. i --slip and damage the remaining 
ø a e e b i a 

copper (Photo D). 
If there are insufficient copper 

: ::-:--. 
i e e I 

.. 

¡ 
.ICII I" 

THE SMALL sample piece of Vero- 
board given free with this issue 

of PRACTICAL ELECTROÑICS can be 
used to build any number of pro- 
jects. Six examples of popular appeal 
will be presented in this and the next 
two issues and are designed specifi- 
cally for building on the board. 

The board has a standard OEl5in 

additional boards can be cut from 
one of the com'mon larger sizes 
available on the retail market. In 
each of the associated articles the 
wiring layout is given and it will be 
noticed that the holes are coded with 
letters and. numbers (in italics) for 
easy reference. 

Where. a large number of com- 

left standing about kin above the 
board; the connecting wires will 
support it. It is better to leave wires 
too long rather than too short. * 

- 
-I- 

t? 1ILJFN1t1} U:1ILflIt 
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Fig. i. Tools for the job 

Until fairly recently most irons had pure copper bits 
which have to be tinned before use. If you have one of 
these you may find that the tip will tend to be eaten 
away into a saucer-like depression due to oxidisation 
after a long period of use. In this case the tip must 
be filed flat at an angle of about 45 degrees (see Fig. 2) 
while the iron is cold. 

The iron should be tinned when hot, that is, given a 
thin coating of solder, to ensure maximum transfer of 
heat and prevention of dirt ingress (Fig. 2). New irons 
are usually supplied with the tip already shaped and 
tinned. Some iron tips are shaped to a point or some 
other form for special purposes. 

More recently soldering iron tips have become avail- 
able which are treated with iron plating to obviate 

Fig. 2. The tip must Fig. 3. Invest in a protective stand 
be flat and tinned 

:g. 4. Never hook an iron on a chassis 

- 

.-,. 

I 'I f - 
I 

'i: 

work a 23-27 watt iron will suit most purposes. 1f 
soldering delicate wires or printed circuit boards a 15 
watt pencil bit iron will prevent excessive damage to 
the insulation or bonded copper. 

'i. 

often called "cored solder". The flux is injected 
during manufacture of Ersin Multicore solder into five 
tubes inside the solder in the correct proportion to the 
amount of solder alloy. No additional flux is required; 

avoid dry joints which can cause instability problems. 
Before starting to solder, make sure that you have the 

right tools for the job; these (shown in Fig. I) are a 
soldering iron, a pair of wire cutters, a pair of long- 
nosed wiring pliers, and solder. Wire strippers may be 
found useful (see later). Solder can be obtained in 
different,grades according to the job in hand; this 
article will confine itself to the jointing of wires, tags, 
pins and copper laminate, found in most electronic 
circuits. Plastics-covered tinned copper wire is recom- 
mended for wiring of circuits. 

SOLDERING IRONS 
Choose the right iron for the job. For most wiring 

(Fig. 3). Never hook an iron on to the nearest con- 
venient nail or chassis, or the penalty may be the cost of 
a new jacket or shirt (Fig. 4). 

Soldering irons can be dangerous tools if not treated 
with care, but with controlled handling can give many 
years of successlul soldering as found in industrial 
equipment. 

SOLDER 
There aretwo basic classes of soft solder: the type 

sold in bar form that has no flux inside is intended for 
sheet metalwork in conjunction with a flux paste; 
modern solders with flux inserted inside are suitable for 
all electronic wiring and light metalwork. This is 

BDLDI 
.WITHDU 

OLDERING ¡s an art that can be perfected by practice 
,' and careful observation of a few basic rules. The 

pictorial series here is intended to show how to make 
and recognise good sound soldered joints, and how to 

ERIND 
T TEARS 

corrosion; these should not need to be tinned or filed, 
although they will acquire a coating of solder when used. 

It is well worth investing in a stand for your iron to 
guard against accidental burning when not in use 
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Fig. 5. (a) Good tinned end (b) bad Fig. 6. (a) Stripped insulation by hot Fig. 7. The bare wire end may be 
blob and melted plastics iron (bad) and (b) with strippers (good) tinned 

TIPS ON THE METHOD 
The soldering iron is subject to temperature changes 

according to environmental conditions. If working 
out of doors the heat from the iron will tend to be 
reduced by a cool atmosphere or breeze. If working 
in the garage or workshop do not allow draughts from 
open doors or windows to come into contact with the 
iron; again the temperature may drop. Such a loss 
of heat will result in difficult soldering and bad joints. 

If the iron is in good.condition and properly pre- 
pared with a smóoth flat tinned tip, maximum heat 
transfer will take place. Remêmber that thé iron is 
supposed to heat the wires as well as melt the solder. 

When holding the iron, grip the handle like a pen; 
gain control of the iron-be firm but careful and do nt 
let the iron become your master. 

To make a soldered joint between two pieces of 
metal a small amount of 18 s.w.g. solder is made to run 

tifined copper wire which has to be connected to a 
tag strip. Strip about lin of insulation from the end 
with strippers, wire cutters or knife. Make sure the 
actual copper wire is not nicked at this point or it 
may fracture at a later date. If it is, cut the wire and 
try again. Do not strip 'plastics insulation by melting 
with a soldering iron; this will spoil the appearance 
of the wiring and make the iron tip contaminated, 
making subsequent soldering more difficult (Fig. 6). 

Next, the bare wire end may be tinned, that is, a thin 
coating of solder deposited on the wire. This will help 
to achieve a sound joint. Fig. 7 shows this being done. 
Hold the iron on the wire just long enough to melt the 
solder and make it flow along the wire. If the iron is 
held on the wire too long the insulation may melt back 
along the wire (Fig. 5b). lfthere is excessive solder on 
the wire in the form of a blob, reheat the solder and 
quickly wipe off the surplus with a piece of rag. 

to the jaws. By clipping this to the component wire, 
both hands are left free to carry out the soldering 
process. Having selected the tools for the job in SOLDERING WIRES TO TAGS 
hand, a few notes are worth inserting here before Insulated wires and component wires require the 
getting down to soldering, same treatment. Fig. 5 shows a plastics-covered 

4 .. 

A . 

A ..I- 
H B 

venting the deposit of copper from the bit of the solder- 
ing iron. 

OTHER TOOLS 
The other tools which will be most useful are wire 

cutters and thin long-nosed pliers; both should have. 
insulated handles if working near live equipment. 

A pair of wire strippers may be found useful for cutting 
wire and baring the ends, the cutting notch being 
adjustable according to the size of wire being stripped. 

For soldering heat sonsitive components, particu- 
larly submin'ature resistbrs, diodes, transistors, etc., a 
useful tool is the heat shunt clip. This.can be made by 
using a crocodile clip and soldering solid copper faces 

even that is not sufficient because when metals are 
heated, an oxide forms and makes it difficult for the 
solder to penetrate into the surface of the metal. Con- 
sequently a flux is used, and an efficient one will not 
only remove the surface oxide which already exists 
but will prevent it forming when the metal is heated. 

When undertaking the soldering of electronic or 
electrical equipment it is essential to ensure that the 
flux is not corrosive, that is, the flux residue must not 
absorb moisture from the air which may subsequently 
cause the joint or the metal to be "eaten" away by 
corrosion. Liquid or paste fluxes which can be used 
effectively for non-electrical joints are quite unsuitable 
for this reason. . 

f 

solder according to their application. The most 
suitable grade for high quality wiring where a low 
melting point alloy is required is 60/40 (60% tin, 40% 
lead). The recommended minimum bit temperature 
for this grade is 248 degrees C. 

A specially prepared alloy, containing a small amount 
of copper, is made which slows down the process of 
copper bit corrosion. This is Multicore Savbit which 
is made in a variety of alloy ratios, but grade No. I is 
generally the most widely used for wiring applications. 
The alloy in this type of solder contains a small amount 
of copper which is transferred to the solder joint, pre- 

must "wet" the surface of each part of the joint, just 
as a drop of water wets a piece of dry wood and spreads 
out to form a damp patch. The solder must penetrate 
a little way into the surface of the components being 
jointed. When that happens a sound joint results; 
on cooling down, the harder metals are firmly locked 
together by a thin and now solid layer of the softer 
metal laying between them, that is rooted into their 
surfaces. Inefficient soldering where the two parts are 
not electrically sound, are called dry joints. 

When any soldering is being undertaken the parts 
that are to be joined must be clean. However, 

in fact the use of flux paste for wiring is detrimental between them in a molten state. The solder must 
and should be avoided clearly melt at a lower temperature than the pieces of 

Solder is a metal alloy composed of tin and lead. metal to be jointed which in electronic work are usually 
The proportions of this mixture are carefully controlled, a wire and tag. 
different ratios being applied for different grades of For the joint to be firm and sound The fluid solder 
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to shake the iron to remove the surplus solder, but it 
could finish up on your clothing and soil it. 

A hot iron held too long on a component tag or wire, 
particularly transistors, can cause the component value 
to change completely. Make sure your iron is at the 
correct temperature to heat the parts to be soldered 
without any delay whatsoever. Any deposits of dirt 
or excess solder on the iron tip can be wiped off with a 
piece of rag. 

solder to flow evenly over the wire and copper (Fig. 13). 
Trim off any surplus wire with cutters. When wiring 
to printed Circuit boards or Veroboard it is best to use 
an iron with a smaller bit (as found on 15 watt models) 
so that heat is not excessively spread over a wide area, 
at the risk of loosening adjacent joints. 

Finally to check that the joint is good, grip the wire 
with the pliers and give a gentle pull. If a loose joint 
is evident, clean and resolder. * 
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wrap round the tag once only. Squeeze the wire with 
pliers so that it grips the tag firmly. Apply the iron 
tip to the tag and wire, then the solder (Fig. 9): Do 
not obtain a blob of solder on the iron and carry it 
to the joint, or the flux will not perform its duty in 
making the solder flow over the joint. Do not use 
too much solder, just enough to coat the wire and tag 
evenly. The solder should not settle as a blob or a 
"dry" joint is very likely to result. 

Fig. 10 shows a good joint in the centre and bad joints 
on either side. On the good joint, you will also see that 
the plastics sleeving is maintained right up to the tag. 
Surplus solder is carried away by the iron then 
removed with a Øiece of rag. Some constructors tend 

WIRING PRINTED BOARDS 
With the advent of microelectronics, there is an 

ever increasing need for the use of smaller soldering 
irons with careful heat control and fine cored solder 
(22 s.w.g.) in order to make a perfect electrical soldered 
joint. A suitable alloy for this purpose is 60/40 or 
Savbit due to its melting properties. Extra care must 
be exercised in preventing too much heat reaching the 
heart of components such as transistors, diodes and 
miniature resistors. Maintain as long a length of the 
component lead as possible to facilitate re-use later 
and to help to apply a heat shunt.as mentioned before. 

Again the rules are the same. Pass the bare tinned 
wire end through the hole in the board and allow the 

Fig. 9. Apply iron to tag and wire, Fig. 12. Even flow of solder, insulgtion Fig. 13. Allow the solder to flow 
then the solder maintained evenly over copper and wire 

Fig. 8 shows the tag. Most tags are supplied already 
tinned but if they are à dirty grey colour or untinned a 
thin coating of solder must be applied in the same way. 
Sometimes the tags can be so badly soiled that the 
solder will not adhere at all. Then all the dirt and 
oxide on the tags must be cleaned off with fine emery 
paper or scraped with a knife first. This also applies 
to some component wires that have been in store for a 
long time. 

The wire is now fitted to the tag (Fig. 8). Bend the 
wire and pass it through the taghole (if there is one) or 

JOINING TWO WIRES 
The example given here shows two pieces of plastics- 

insulated wire jointed and sleeved. The same rules 
about preparing the wire apply as before. 

Fig. Il shows the two wires bent and squeezed ready 
for soldering. A piece of sleeving is passed over the 
wire ready for fitting firmly over the joint. 

Fig. 12 shows the finished soldered joint, again not in 
blob form. Finally slide the sleeve right over the joint. 

Fig. IO. (a) Lack of solder, insulation melted BAD JOINT; (b) Even flow of 
Fig. 8. Tinned clean tags and wire solder, insulation maintained GOOD JOINT; fr) Wire not gripping tag, quick 
fitted solder blob BAD JOINT 

I - 

T 

Fig. II. Two wires bent and squeeed 
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nucleus. lt would seem that the quencies in the Crab Nebula. 
differences we observe between ojects Dr. Frank Drake who directs the 
are, in fact, stages in the evolution of 300 metre telescope at Arecibo, 
galaxies and stars. Puerto Rico, for Cornell. University 
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the sun. The reactions of e!ectrons 
and protons as they are ejected from 
the sun toward the earth will form 
part of the cosmic ray experiments. 

BIG BANG QUASARS 
The new observations, however, fit 

Dr. I. D. Novikov's extension of the 
Ambartsumian theory. It has been 
generally held that quasars, the very 
small, distant, and energetic radio 
sources, were regions in which the 
collapse of massive objects to one 
single atom (known as a mathemati- 
ca "singularity") was taking place. 
Dr. Novikov has put forward the 
suggestion that in fact there is an 
expansion from the singularity exactly 
as the "Big Bang" universe. Novikov's 
investigations show that all the 
optical requirements of quasars are 
met and in addition the ejected matter 
will produce radio noise. 

It could be then that the quasar 
is an expanding object, which in the 
course of' time becomes a calmer 
object where matter condenses back 
into stars around the remaining 

mile" radio telescope at Cambridge; 
the frequencies chosen were 408 and 
1,407MHz. The mean position of one 
of the stars proved to be RA 19h 19m 
370s ± 02s. 

The noise ratio to the signal level at 
1,407MHz precluded precise pçsition 
measurements but did provide in for- 
mation about the flux density. The 
mean spectrum indicates that the 
surface brightness of the star must be a 
hundred thousand times brighter than 
the quasars. This result coupledwith 
the fact that there seems to be nô cut- 
off at low frequencies suggests that 
the radiation is not due to synchrotron 
effects. 

A more likely explanation is that 
the radio signal is the result of the 
movement of electrons in a plasma. 
This is the mechanism that is respon- 
sible for the emission from sun-spots 
and also that from the low fre- 

The M-4S is a four stage rocket 
bigger than the American Scout but 
perhaps slightly less efficient. It is 
23ft tall and weighs about 40 tons at 
lift-off. The first stage is 45ft in 
diameter and can produce 100 tons 
of thrust. Using eight strapped-on 
solid fuel boosters the thrust is 
doubled and should be able to put a 
280lb payload into a 500km orbit. So 
far the Japanese have had three 
attempts which were aborted by third 
stage difficulties putting the pro- 
gramme behind schedule. 

The No. I satellite is intended to 
orbit at 500km above the earth and 
obtain data on electron and ion 
densities. It will also observe radio 
noise at high frequencies and cosmic 
rays in space. The satellite will be 
used to monitor time variations in 
radiation of radio noise from the 
sun during abnormal emissions from 

lumps, as it were, and there would 
appear jets similar to those which 
appear in some strong radio galaxies. 

P]ATIJiWIAiIEhi 
By Frank W. Hyde 

The theory was not taken seriously 
at the time it was proposed, but now 
recent observations at the Mount 
Wilson and Palomar Observatories by 
Dr. H. Arp show that many objects 
classified as "peculiar galaxies" are 
associated with radio sources and are 
also in the process of ejecting matter 
in a specific direction. In 1966 Dr. Arp 
had suggested that many quasars were 
associated with tise "odd" type of 
objects which are observed. At that 
time, his views were also questioned 
by astronomers at Herstmonceux. 

the Cambridge discovery. 
An interesting fact that emerges 

from these particular data is that, 
since the starting time of all three 
frequencies began at about the same 
time, the emissions come from 
regions which are not more than 
1,000km apart. But the duration of 
the pulse (about 03 second in this 
case) means that the spread of tke 
sources is not more than say 10,000km. 
All this bears out the Cambridge 
theory that the radiation is most 
likely to be associated with white 
dwarf or neutron stars. 

The distance for the origin was 
given by Cambridge as 60 paraseconds 
(198 light years, see Table 1) and this 
leads to the calculation that the pulse 
power is some 1021 watts and there- 
fore the energy radiated is 2 x 10's 

joules. On the size that has been given 
the field strength would be around 
10,000 volts per metre. 

A special meeting was held by the 
Royal Astronomical Society o the 
subject of Pulsars and was a notable 
one for the attendance and participa- 
tion of leading figures in Radio 
Astronomy. Follow up work by Prof. 
Sir Martin Ryle at Cambridge with 
Dr. Judy Bailey, made use of the "one 

where the Site IS located. 

Table I. 

One light year = Distance 
travelled by 
light in one 
year 

= 586 X lO 
miles 

= 0307 
pa rase conds 

Paraseconds = 3259 light 
years 

= l9l6 x IO12 

miles 

Three more similar types of satellite 
will be launched in 1969 and another 
five during late l99 or 1970/71. The 
Japanese have concentrated their 
efforts in fields not having had major 
attention by the United States and 
Russia. These fields will enable the 
Japanese to make full use of their 
highly advanced observation tech- 
niQues. 

and theories as originally proposed or 
with slight modifications. The latest 
of these revivals has to do with 
quasars. 

Sonic ten years ago the Soviet 
astronomer, academician V. A. 
Ambartsumian suggested that 
galaxies might have their origins in 
very dense concentrations of matter. 
He suggested that from these there 
could be ejections of matter which 
would form stars .and groups of stars 
building up into galaxies. The core of 
such a structure could eject large 

astronomy. lt was natural that the 
discovery made other observatories 
very active. The first of these remark- 
able objects was found at a fre- 
quency of 8l5MHz. Prof. J. G. 
Davies recorded signals from one of 
the pulsating sources at a number of 
different frequencies at Jodrell bank 
using the Mark I telescope of the 
Nuffield Radio Astronomy Labora- 
tories. These were 151, 240, and 
408MHz. The pulse duration was 
found to be the same at all..fre- 
auencies and this is consistent with 

at any Other trequenCy. 

JAPAN JOINS THE SPACE 
CLUB 
The satellite programme of the 
University of Tokyo's Institute of 
Space and Aeronautical Science has a 
threeyéar schedule of ten satellites to 
be launched by their M-4S rocket. 
The first of these satellites designated 
No. 1 Scientific satellite will be put 
up this year as soon as agreement can 
be reached with the local villages 

GALAXY OF THOUGHTS PULSARS has confirmed that the pulsations are 
Time and again in science new ideas The discovery of Pulsars by Dr. A. rapid and regular. He has coh- 

an4 theories are put forward only to Hewish with his team at the Muttard tributed the information that at a 
be rejected by the majority, and time Radio Observatory at Cambridge has frequency of 111MHz the received 
and again there is a return to the ideas marked a new milestone in radio radiation was ten times greater than 
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4 CARRY OUT OVER 40 EXPERIMENTS ON BASIC ELECTRONIC 
CIRCUITS AND SEE HOW THEY WORK.. . INCLUDING... i VALVE EXPERIMENTS PHOTO ELECTRIC CIRCUIT A.C. EXPERIMENTS 

TRANSISTOR EXPERIMENTS COMPUTER CIRCUIT D.C. EXPERIMENTS 
AMPLIFIERS BASIC RADIO RECEIVER SIMPLE COUNTER 

OSCILLATORS ELECTRONIC SWITCH TIME DELA' CIRCUIT 
SIGNAL TRACER SIMPLE TRANSMITTER SERVICING PROCEDURES 

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

1 
OWNand 
HANDLE a 

complete range of present- 
day ELECTRONIC PARTS 
and COMPONENTS 

iIJIl-I 

2 BUILD - and USE 
a modern and prcsfes- 
sional CATHODE RAY 
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._ 

a new 4-wa y method of mastering 
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miniature circuit offering 
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and selectivity 6n LW, 
MW and FM. All transistor 
circuit operates from 
single 9 volt battery with 
provisions for connection 
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also to a Multiplex adaptor 
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tuner priced at only 
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4 

FMT.51 Miniature 
3-Band Tuner. Micro- 
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switching on. the appliance. The capacitor Cl is a layout on the board is given in Fig. 2 with the plan of 
"commutating" capacitor inserted to speed up the copper strip breaks and connections on the underside. 

699 

non-conducting state, so the relay will be in the neutral 
non-operative condition. Relay contacts RLAI and 
RLA2 remain open-circuit and the mains supply is 
unable to reach the appliance. 

Potentiometer VRI can be set so that at dusk or 
darkness, the high resistance of the l.d.r. influences the 
bias supplied to TRI, switching this transistor off. As 
it does so, TRI collector voltage goes more negative 
ánd biases TR2 into a state of conduction. The third 
transistor has been chosen as an npn type deliberately, 
so that the positive going voltage on TR2 collector 
biases TR3 into conduction. 

The relay is connected into the collector circuit of 
TR3, is energised, and changes over the contacts, 

300mA so it should be able to handle the maximum 
bOrnA, which the relay could take, without resorting 
to the use of a heat sink. If a metal case is used to 
house the device, it might be a good idea to use this as a 
heat sink for TR3 just to be on the safe side. In this 
case, no other wire or connection should be taken to. the 
case. 

Do not exceed a 1 kilowatt rated appliance on the 5A 
relay contacts. 

CONSTRUCTION 1 

Construction work is very simple if the basic rules 
outlined in the special article on printed wiring board 
(elsewhere in this issue) are followed. The component 

TRIGGER SWITCH 
The circuit uses three transistors in a Schmitt trigger 

and switch configuration (Fig. I). The light sensitive 
device XI is a light dependent resistor (l.d.r.) or cad- 
mium sulphide cell. During full daylight conditions 
the l.d.r. will be of low resistance, about 75 ohms; 
in darkness it will be as much as 10 megohms. 

The potentiometer VRI is set to determine the am- 
bient lighting conditions that will operate the trigger 
circuit. During daylight transistor TRI conducts,' the 
low resistance of the l.d.r. having little effect on the 
base bias supplied via VRI to TRI. 

Transistors TR2, and hence TR3, will remain in a 

IIAINS SOCKET 
I R3S R4 

APPLIANCE - 1On. 33ft I4 E1 
Dl 

FOR 

OASI 0V 

Fag. t. Complete circuit of the Light Operated Mains 
Switch 

switching process and avoid relay chatter. Diode Dl 
suppresses transient spikes due to back e.m.f. from the 
relay coil, which would otherwise possibly damage 
TR3. 

The maximum current rating of the NKT773 is 

' ILI' 
I 

Jj: 
ji: 

HAVE YOU ever wished that YOU could have some 
electrical appliance switched on automatically 

when darkness falls. It could be the light in the porch, 
dark room, or sick room or anywhere; it could be a 
single bar 1 kilowatt fire. No doubt readers will 
have their own ideas. 

This simple device can be made up on the sample 
piece of printed wiring board given free with this issue. 
Details of the housing is omitted deliberately because 
the constructor will probably wish to incorporate it 
either in a plain box.or in some existing installation. 

Rl- R 5 

-12v 

1fl Cl Ika 
OOtpP TR3 

PLAt 

rti 
MAINS 
PLUG 

ç 

- 

NKT773 
PLI 

TRI I 

NK1127 
i 1R2 

NKTIZ7 RLAjJ_O 
l2Rk2fl 

j 

R6 
6Bkfl 

V; 
'1 

i 

Ski 

LIG T 
1 

0 
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single hole nut fixing. Make sure that none of the 
copper strips or tags touch the case or disaster will 
result. The board can have small pieces of foam 
plastics or rubber glued to the underside for subsequent 
fitting in the case. Arrange the board so that a hole in 
the case corresponds with the screwdriver slot in VRI 
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13A) mounted on the case so that the appliance can be 
directly plugged in. A flying lead with a mains plug 
PLI is connected to the relay contacts. 

All that is needed now is a small 12V battery to 
supply the electronic ciruit, and a toggle switch to 
switch off the battery when not in use. * 

RIA l2OL. 12V (Radiospares type II) with two 
sets of heavy duty changeover contacts rated at 
SA for 250V ac. minimum 

Miscellaneous 
Printed wiring board, free in this Issue 
PLI Mains plug to suit house wiring and appliance 
SKI Mains socket to Suit appliance (see text) 
Battery 12V with clips, on-off toggle switch, case to 
house all components 

The l.d.r. is push fitted in a rubber grommet fitted in 
the case. Obviously the relay cannot be mounted on 
the board; it can be fitted to the case by means of the 

C 0000000 0000.o. 00 
Boo 000. 000.0.0000 4S00000S0000SC 

i 2 3 4 5 6 7 B 9 tO ti 12 13 14 15 16 

Hg. la. Component layout on the board with connec- 
tion details to other components 

Fig. lb. Underside view of the board showing the 
breaks in the copper strips and Connections - 

for easy adjustment: Bring out the relay wiper contact 
connections to a mains socket SKI (preferably 3-pin, 

Potentiometer 
VRI lOk skeleton preset 

Capacitor 
CF OOJF polyester 

Transistors 
TRI NKTI2fl 
TR2 NKTI27 (Newmarket) 
TR3 NKT773J, 

Diode 
Dl 0A81 

Light Dependent Resistor 
XI ORPI2 (Mullard) 

Relay 

A"OO O O OOOO4D 
9 10 II 12 13 14 15 16 

B 

1 

p TR 

co, 

ciCc + Do 
C 

Rl O 

G O O O OO 0 0001 00 
TO BYI-12V GO 00000 o o o. o o. 

po..00000o00(b')000 
( ___ Ç _ ..ÇO . . 000 
D 0000 O O . O O 

Prototype layout of light operated switch showing externally connected l.d.r. and relay. Note that Ldr. is sleeved at 
soldered connections to board flying leads 

MAINS SOCKET 

COMPONENTS . . . _____ 
RLA WIPER 2 

Resistors WIPER I 
:.; 

Rl lk R3 IOÇ R5 lk - 

R2 l2kL R4 3-3k11 R6 6-8ki - 
COIL TAGS Xl 

All 0%, watt carbon io BYI+VE 

'J 

Ì 
, ¿1 OL] 

1 

D 

- 

'1 

r 
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price is £124 14s 2d mono, £147 17s 4d stereo. To 
these are added the TSA200 transistor stereo amplifier 
(f54 12s), FM200 tuner (f36 19s 4d), MPXIOO stereo 
multiplex decoder, and LS200 shelf loudspeaker 
(2I 19s 2d). 

The TSA200 amplifier boasts a frequency response 

For those who use professional audio equipment the 
Leevers-Rich Audio Equaliser Model A501 offers ä 
very wide range of combinations of filter circuits to 
suit almost any recording or replay characteristic. The 
interesting feature here is that the slider controls on the 
front panel given immediate visual indication of the 
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SRIOI from 
Denhom & Morley 

mention is now made of the new Truvox equipment. 
Designated the Series 200, this equipment includes a 
variety of tape recorders: mono, stereo, three-speeds, 
two-track, four-track, according to your needs. The 

New "Bib" splicer by Multicore Solders 

device for ensuring this feature and will take all cart 
tridges with -tin standard mountings. An anti-skating 
control can be set according to the stylus radius and 
for "wet" and "dry" playing. The base of the arm has 
a knob which can be adjusted for steady stylus pressure 
with skating force compensation. The complete unit 
is available at a basic price of 49 guineas : base and 
cover, and Goidring G800 cartridges can be fitted as 
optional extras. 

Some do not seem to worry too much and let progress 
proceed along the lines that suit their programmes 
better. Those whò miss the boat usually look forward 
to showing their wares at the Northern Hi Fi and Radio 
Exhibition later in the year but, alas, this year there will 
not be one (see later). 

In our review of the Audio Fair in London, several 
items had to be omitted due to space restrictions, but 

7 

Standard Radio 
cassette tape 
recorder model 

The pick-up head shell is fitted with an adjustable 

rL1y 
."-pbse 

igciÑinq taj splicer 
COMPLETE W,ntpqECmlON RAZOR CUTTER 

I 
RECORDING TAPE SPLICER 

Bib 

DAT] ° 
SQI t!Ck 5 tß3 mm) 

f 

By M. A. Coiwell 

THERE tends to be a lull in the launching of new equip- 
ment immediately following the Audio Fair, pre- 

sumably because most manufacturers go hell-for-leather 
to get their ideas geared to this particular event. 

has now been marketed with a plastics cover, non-slip 
base, and cutter. The price of the new model is 
£1 3s bd. 

SUPER AUTOMATIC TURNTABLE 
A preview was given at the Audio Fair of the 

Perpetuum-Ebner PE2020 automatic/manual turntable 
and pick-up arm and is now available from Highgate 
Acoustics. This turntable can track every record at 
the desired 15 degree vertical stylus tracking angle 
during manual or automatic play of every record. This 
factor is of importance to record reproduction in 
maintaining minimum tracking .distortion, and is 
being accepted by an increasing number of manufac- 
turers as an industry standard. 

'1' LÜ. 
r TLRSIC 

t1iiI;S 

new Standard Radio cassette tape recorders will take 
the Philips type tape cassettes. These models, SRIO7 
(27 guineas) and SRIOI (38 guineas) are available from '' stock and are intended for portable use, having a 600mW 
amplifier and 2in loudspeaker. The SRIOI has .a 
recording level meter and is supplied with a leather 
Case. 

Tape splicers are available in abundance, in various 
forms. It is interesting, therefore, to sçe that one 
manufacturer has reduced the price. The "Bib" in 
splicer by Multicore Solders has been reduced from 
£1 3s lOd to 19s 6d. At the same time a new Model 20 

90UHD REp00 of ±1dB, 15Hz to 30kHz at I watt or 20Hz to 20kHz 
at full output for 025 per cent distortion. The Ot FM200 tuner has provision for aking the slide-in 
stereo multiplex decoder, and includes a centre-zero 

Q tuning meter and stereo broadcast indicator. 
4 Denham & Morley (Overseas) Ltd. announce that the 
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-. shelf loudspeaker 

iIi, [k 

Adds rhythmic "colour ' to the melody by 
enabling you to select electronic brushes, 
bass drums or bongoes at any dance tempo 
to accompany any instrument. Instant pre- 
select beat and tempo at the turn of a knob. 

PRACTICAL 

ELECTRON ICS 
NOVEMBER ISSUE ON SALE OCT. 11 ¡ 
ORDER YOUR COPY NOW! I 

ber, due to insufficient support. On the same day. 
we also received an announcement that from August 10 

the stereophonic programmes on Radio 3 vere to be 

extended to v.h.f. listeners in the Holme Moss area. A 
case of shutting the doors in the face of progress? * 

(below) A Truvox quartet consisting of the FM 200 tuner, 
TSA200 amplifier, 

-- PD204 four-track 
stereo tape 
unit and -- - 1S200 

/ 

BUILD THIS RHYTHM GENERATOR 

that this equipment is available for industrial and 
professional studios only at a net price of £166. 

EXHIBITIONS 
For readers who might be in France in March next 

year, why not have a look at the International Festival 
of Sound, High Fidelity, and Stereophony. This 
function is as well known as our Audio Fair and will be 
held at the Salons du Palais d'Orsay, Paris, from March 
6 to Il. The biennial radio and television' show at 
Lyons is in full swing from September 14 and closes on 
September 23. 

Finally, on a rather ironic note, we received news of 
the cancellation of the Northern Hi Fi and Radio 
Exhibition, originally planned for Stockport in eptem- 

Anticipate freezing hazards on roads or to 
water pipes, greenhouse and outdoor plants 
etc. with this versatile alarm unit which 
provides visual or audible warning of 
imminent frost. 

MICROPHONE ADAPTOR 
Extends your crystal microphone cable 
without fear of hum pick-up or mismatch. 
Just fit the neat module to the casing. 
Saves carrying your tape recorder around.. 

__X 

The Perpetuum-Ebner PE2020 automatic/manual 
turntable with base and transparent cover 

frequency response characteristic set up on the instru- 
ment, in graphical form. The manufacturers state 

2 More Constructional 

Features for your 

wiring board 
FROST WARNING ALARM (I 

-11'----- 
t__Ii 

peciaI - 

Next Month! 
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An insert modified in this fashion may be used as a 
surface contact probe; an unmodified throat micro- 
phone cell may be used for the same purpose. For 
surface contact usage, as in the case of body tissues, 
acoustic coupling is improved by using MS4 silicone 
grease between the skin surface and the probe face 
(diaphragm). 

/ 
MAGNET 

Fig. L A dynamic moving-iron transducer, e.g. 
headphone insert 
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The term "sonic probe" is applied to specialist 
transducers used for transmitting into, or receiving 
from, a material and means quite literally sound probe. 
There are three types of transducer commonly used in 
this application, piezo-electric, dynamic (moving 
armature) and variable reluctance. For transmission 
and reception purposes, the easiest probe for construc- 
tion by the amateur is of the dynamic type, the basic 
design being shown in Fig. I. 

One method of making a probe is to obtain an 
ex-Government oxygen mask assembly and remove 
the microphone insert. This has a bright soft metal 
case which is carefully stripped off, the diaphragm 
assembly then pulls apart easily from the microphone 
body. The diaphragm alone is then replaced over 
the pole pieces and secured to the body with rubber 
impact adhesive. 

external ambient noise, as are the types that have a 
diaphragm as a part of their construction. 

COILS IRON 
r%IAPuAVU 

and cancer. Therefore care and advice should be 
taken regarding experiments involving the direct 
propagation of high power audio frequencies through 
body tissue of living subjects. 

Furthermore hobbyist experimenters are advised to 
use transistor battery powered equipment, taking 
extreme care over electric shock precautions. 

Direct transmission of audible sound through 
solids is relatively inefficient when compared with 
ultrasonic frequencies. The power required to drive 
a transmitting transducer in the speech range of 
300Hz to 3kHz is much larger than that for 30kHz. 

SONIC PROBES 

the choice of material for the probe headand its 
length, to prevent the introduction of resonances 
caused by the natural springiness of the material 
(modulus of elasticity) when stressed. 

These microphone inserts have a nominal impedance 
of 200 ohms, connections on the plastic base marked I 
and 2 are connected to the coil and the connection 
marked C goes to the case. 

A point contact reception probe can be made by 
modifying, or replacing, the stylus from a pick-up 
cartridge. Ceramic cartridges are best suited for this 
purpose due to their natural robustness and relatively 
high signal output voltage. Also a reception probe 
of this type and construction is not susceptible to 

DENTOPHONICS.i5 concerned with the relationship of 
sound to the mouth, and with practical applications 

of sound transmission through body tissues. Before 
giving an outline of various systems, it is as well to 
give a warning to those iñierested in practical ex- 
periments in this field. - 

At the present time, the medical profession states 
that there appears to be some link between high 
power audio noise levels and cardio-vascular diseases 

For localised transmission and reception at a point, 
the diaphragm may be fitted with some form of socket 
assembly so that it can accept various types of probe 
head. In the author's case these were household 
sewing needles and a bodkin as may be seen in Fig. 2. 
However, in this case the original brass diaphragm 
retaining ring from the microphone insert is best re- 
fitted and secured with adhesive to add to the robust- 
ness of the assembly. Care should be exercised in 

I 

e 

4 
MORI ON DENTOPHONICS 
By.S.A. HARDY A.S.E.R.T 
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handle continuous sine wave powers of up to 250 
milliwatts at audio frequencies when used as trans- 
mission probes. Thus low power transistor amplifiers 
may be used for driving transmission probes and an 
amplifier having a rating of five watts, is more than 
adequate. 

However, the voltage levels obtained from reception 
probes are usually very small and a pre-amplifier 
capable of dealing with inputs of the order of 1 milli- 
volt is a necessity. Also care must be taken with' 
earth ioops, electrical and acoustic screening to 
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it is designed for research purposes. 
Surplus throat microphones, inserts and dynamic 

telephone earpieces are available from suppliers 
including those given below. 

London Central Radio Stores, 23 Lisle Street, 
London, W.C.2. 

Samsons (Electronics) Limited, 9 & 10 Chapel 
Street, London, N.W.l. 

Job Stocks Limited, St. Mary Road, Walthamstow, 
London, E.17 (callers only). This firm also has 
occasional stocks of surplus ear defenders. * 

Fig. 2. A sonic probe for localised contact. The 
microphone diaphragm has been fkted with a socket 
which will receive various types of probe heads 

ANCILLARY EQUIPMENT 
Microphone inserts and throat microphone cells will 

Ear defenders are manufactured by Anticoustic, 
Amplivox and Denis Ferranti Meters Limited. 

CONCLUSION 
Professional equipment is available; a variable 

reluctance bone conduction microphone is manu- 
factured by Spembley Electronics, Enham Arch, 
Newbury Road, Andover, Hants. This item has a 
nominal impedance of 300 ohms, delivers 100 micro- 
volts and has a twisted pair lead out. Accessories, 
such as line amplifiers, are also available from this firm. 

Shure Electronics Limited, 84 Blackfriars Road, 
London,S.E.l, manufacture a high impedance crystal 
vibration pick-up. The model number is 6ICP, and 

Ì 

2 
hearing of individuals working in high ambient noise I 

- human ear to shut out extraneous noises, it is .best 
to use a set of the ear defenders now available. These , i 

7 specialist devices are primarily designed to protect the 

levels. An example is that of airport personnel. 
I 

working in close proximity to running aero-engines. 
Ear defenders are worn like a normal headset, in fact 
some models have inbuilt telephone earpieces. 

The ear pads are soft plastics cushions filled with 
, I 

glycerine, or plastic foam, and the streamlined hard I 

plastic case cavity is filled with fine grain plastic foam. O 
As an example of their efficiency a wearer in a quiet I 

room can only just hear a domestic radio running at a. I 

normal listening level. I 

nominal impedance of complete throat microphone 
assemblies, available on the surplus market, is usually 
200 ohms. 

Fig. 3. An experimental denture-microphone assembly 

prevent hum and/or noise pick-up. This also avoids 
an experiment being marred by minute audio frequency 
electrical currents travelling through the human body 
during tissue investigations. 

OCCLUSION 
In experiments where it is necessary to muffle the 

phonics and the Audio Dental Phenomenon. 

THROAT MICROPHONES 
These are basically similar in design to normal 

dynamic microphones, except the diaphragm has a 
slightly higher compliance (stiffness) and an interface 
pad of chamois leather covering the external face of 
the diaphragm. Two cells are used as part of a neck 
band and are designed to pick up the vibrations of the 
human vocal chords via the external walls of the 
cartilagenous structure of the larynx. Thus, these 
cells are ideally suited for use as sonic probes. The 

A modified microphone of the aforementioned type 
was mounted on afldenture (shown in Fig. 3) for 
experiments regarding a possible design for an artificial 
larynx (vocal chords). This was also found to be. / 
suitable for usage in experiments concerning Dento- f 
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025iF 3 volt 4F 4 volt 25F 12 volt l00sF 16 volt 
l,iF 6 volt 4tF 12 volt 25SF 25 volt l25F 25 volt lF 20 volt 4F 25 volt 30,F 6 volt 32OuF 4 volt 
l25F 16 volt 6F 6 volt 30zF 10 volt 320iF 10 volt 
2iF 3 volt 8F 3 volt 50,F 6 volt 4O0iF 64 volt 
2F 350 volt 8iF 12 volt UF 25 volt 2SF 16 volt l0iF 6 volt 64,iF '9 volt All atl/- each. 3F 25 volt lOpF 25 volt lO0iF 9 volt 
32izF 64 volt 25/iF 6 volt lOOpF 16 volt 20 assorted 

(Our selection) 

______________ ______________ ______________ 101-. 

Orders by post to: 
G. F. MILWARD, DRAYTON BASSETT, NEAR TAMWORTH. 

STAFFS. 
Please include suitable amount to cover post and packing. Minimum 
2/-. Stamped addressed envelope must accompany any enquiries. 
For Customers in Birmingham area goods may be obtained from 
Rock Exchanges, 231 Alum Rock Road, Birmingham 8. 

Member of the Association of ßritish Correspondence Colleges 

FOR FREE HANDBOOK POST THIS COUPON TODAY 

l.C.S.. Dept. IS1. INTBRTEXT HOUSE, 
PARKGATE ROAD. LONDON. S.W.11 

NAME 

ADDRESS 

OCCUPATION ........................ - .......................................... AGE...... ........... 5/68 

INTIRNATIOPIAL CORRESPONDENCE SCHOOLS 

GP 91/3 Stereo Compatible Li/-l- 
GP 93/I Stereo Ceramic £1/S/- 
OP 94/1 Stereo Ceramic LI/S/- 
Small pick-up arms complete with cartridge and needle, 101- only. 

TRANSISTORISED SIGNAL INJECTOR KIT R.F./I.F./A.F. 
10/- only 

TRANSISTORISED SIGNAL TRACER KIT 10/- only 

VEROBOARD 
2+in X lin 015m matrix I/I 17m x 2in 015m matrix 11/- 
31m X 21m Ol5inmatrix 3/3 17m X 31m 015m matrix 14/B 
31m X 3uin 015m matrix 3/il 31m x 21m Olin matrix 3/9 

5m X 21m 015m matrix 3/Il 3*tn X 3jin Olin matrix 3/Il 
Sin x 31m 015m matrix 5/6 Sin X 21m Olin matrix 3/Il 

5m X 3in Olin matrix 5/6 
Spot Face Cutter 7/6. Pin Insert Tool 9/6. Terminai Pins 3/6-36. 

MULTIMETERS. 20,000 ohms per volt. 
Ranges: a.c. 1,000V, 500V, 100V, 50v, 10V. 

d.c. 250mA, 2-5mA, 5OEuA tc. 2,500V, 500v, 250v, 10V, 25v, SV. 
Resistance: 0/60k0 and O/6M1. 

Special price £4!.!- only. 

ELECTROLYTIC CONDENSERS 

MASTER THE MATHEMATICAL SIDE 

S To many this' aspect is a bitter problem. Even 
more so because noelectronic engmneeris complete 
without a sound working knowledge of maths. 
But new ICS teaching makes mathematics easier 

- to learn. 

Wide range of courses availabl. includet 
Radio/TV Engineering and Servicing, Closed Circuit TV, Electronic,, 
Electronic Maintenance, Servomechanisms, Computer Engineering, 
Numerical Control Electronics, etc. 

EXPERT COACHING FORi 
INSTITUTION OF ELECTRONIC ANO RADIO ENGINEERS 
CITY ANO GUILDS TELECOMMUNICATION TECHNICIANS 
CITY AND GUILDa ELECTRONIC SERVICING 
R.T.E.B. RADIOITV SERVICING CERTIFICATE 
RADIO AMATEURS' EXAMINATION 
P.M.G. CERTIFICATES IN RADIOTELEGRAPHY 

Build your own radio, transistor portable, and professlonal-typ. test 
instruments with an ICS Practical Radio and Electronics Course. Every- 
thing simply explained and easy to handle. All Components and tools 
supplied. For details pest coupon below. 

BYZI3, 6-amp, 400 ply., available on same terms 

MULLARD POLYESTER CAPACITORS , 
FAR BELOW COST PRICE! 

000IF 400 volts .. 3d 002F 200 volts ..... 3d 
000l51zF 400 volts .. 3d 0l5pF 160 volts .... M 
0OOlSpF 400 volts .. 3d 0'22F 160 Volts .... M 
00022iF 400 yolts .. 3d 02lpF 160 volts .... M 
0'0liF 400 volts ., 3d IiF 125 volts .... 1/- 

VERY SPECIAL VS4.LUE! Small Silver-mica, Ceramic, Polystyrene 
Condensers. Well assorted. Mixed types and values, 10/- per 100. 
PAPER CONDENSERS, MIXED RAGS, 00001 to 0-5pF. 12/6 
per 100. 

RESISTORS! Give-away offer! Mixed types and values. to wattS 
6/6 per lOO, 55/- per 1,000. Individual resistors 3d each. Also to 
3 watt close tolerance. Mixed values. 7/6 100, 55/- 1,000. 
WIRE-WOUND RESISTORS. I watt to IO watts. Mixed bags only. 
16 for 10/-. 

RECORD PLAYER CARTRIDGES 
ACOS 
GP 61/2 Mono. 151- complete with needles. 

Through this ICS 
3-way Training Method: 

MASTER THE THEORETICAL SIDE 

From 

basic principles to advanced applications, 

you'll 

learn the theory of electronic engineering, 
quickly and easily through ICS. That's because 
each course is set outin easy-to-understand terms. 

MASTER THE PRACTICAL SIDE 

ICS show you how to develop your practical 

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

Case . 7/ 
Transistor l0/ 
Lamp holders- . 

paIr 
Condensers, etc ...... 
Transformer (On printed circuit) . 

4/. 
3/ 

13/6 
Tube ........... 8f- 

TRANSISTORS 
0C200, 0C203, 0C204, all at 2/- each. 
ASY22, 2N753, BSY28, BSY65, 20344A, 2G345A, 2G3458, 2G371 A, 
20378A, all at 1/6 each. 
Transistors similar to 0C44, 0071 and 0072, all 1/- each. 
Unmarked, untested transIstors, 7/6 for 50. 

LIGHT SENSITIVE TRANSISTORS (similar OCP 71). 2/- each. 
30 watt transistors (ASZI7), 10/- each. 
DIODES. Very low leakage. Make excellent detectors. also suitable 
for keying electronic organs, 1/. each, 20 for 10/-. 
RECTIFIERS 
BYIOO, 800 p.i.v., 2/6each, 24/. per doz., £7/jo!- per lOO, £50 per 1,000. 

w 

ORGAN BUILDERS! SILICON N.P.N. TRANSISTORS. ALL 
W4DIVIDUALLY TESTED IN PUBLISHED DIVIDER CIRCUIT! 
GOLD-PLATED LEADS FOR EASY SOLDERING! Unbeatable 

value at 1/6 each or ¿SI-f- per lOO. 

TRANSISTORISED FLUORESCENT LIGHT. S WAlT 12m 

TUBE. Current drain only 700mA! Complete and tested ¿2(19/6 only! 
Or in kit form: 
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plated tips which control temperature without limiting pocket. Send for full details of our range. 

Weller Electric Limites 
REDKILN WAY. HORSHAM . SUSSEX. Telephone: 0403 61747 

706 

and at home! 
Jack Peters knows the quality and reliability of the 
Weller soldering equipment he uses during the day- 
so he naturally chooses Weller for all the soldering jobs 
around the house. The same technical know-how and 
perfection go into both. 

The world's widest range of quality soldering tools 
offers: 

TEMPERATURE CONTROLLED IRONS with iron 

performance. For mains or low voltage. 
RAPID SOLDERING GUNS. Instant heat models.Just 
reach for the solder . . . 4 seconds and the jobs 
done. 
LOW INITIAL COST. The range of Marksman Irons- 
25, 40, 80, 120 & 175 watt-aIl have pretinned 
nickel plated tips. 
There's a Weller soldering tool for every job and every 

 

Jack Peters- 
a Weller 

atwork 

/ 
-,í 

4 --w 
- 

- :- 

e 
i 

I 

-- 

Q. 
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_- 
Fig. 3.1. CIrcuit diagram of the horizontal deflection 1 

amplifier. An identical unit is used for vertical scanning - 

.-707 J;' 

u 

and two pulse generators. The phase shift network 
involves only a few components. The two deflector 
coil amplifiers, one for horizontal and one for vertical 
deflection, are identical and the circuit for both is 
given in Fig. 3.1. 

The circuit is quite straightforward except for the 
direct negative feedback betwèen anode and grid to 
preserve linearity over a wide frequency range. Each 
amplifier has an ordinary output transformer with a 
5 ohm or preferably 15 ohm secondary which will 
provide a better match with typica! television deflector 
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MOUNTING ARRANGEMENTS 
The deflector amplifiers and the pulse generators were 

each constructed on a small chassis fixed to the existing 
TV chassis, but they could, of course, be directly 
assembled on the TV chassis. 

The photographs (Figs. 3.2 and 3.5) suggest a way 
of mounting the cs. tube and its chassis in order to 

FIg. 3.2. Rear view of the complete c.r.t. display. The 
separate deflector amplifier and pulse generator chassis 
are visible beneath the neck of the tube 
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THIS month we complete the description of the 
conversion of an old TV receiver to provide a 

colour display. 

DEFLECTOR COIL AMPLIFIERS 
The four essential circuits required for the c.r.t. 

display to produce colour patterns similar to those 
shown on the front cover of the August issue of 
PRACTICAL ELECTRONICS are two deflector coil amplifiers 

cbils. With an average 500mV sine-wave input, full 
deflection of the c.r. tube beam should be obtainable 
in either direction over most of the audio frequency 
range. 

Aside from this nothing else is required of the 
amplifiers or the deflector system of the c.r. tube 
except that the input of each amplifier could be provided 
with a gain control for adjustment to the level of the 
input signals. 

e 

By F.C.JUDD,A.Inst.E 

EXPER. N.TS WITH PART 3 

U1JU b COLOUR 
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should bring the beam back to normal brilliance but 
which should automatically be cut on and off at the 
pulse repetition rate, i.e. around ten times per second. 
The brilliance control can still otherwise be adjusted in 
the normal way for viewing. 

The second pulse generator is similar but operates 
in the region of 500Hz to 800Hz. The circuit is given 
in Fig. 3.4. The output should be approximately 50V 
in amplitude fed to the c.r.t. grid via a series resistor. 
The value of 220 kilohms given in Fig. 3.4 may also 
require changing one way or the other. 

Fig. 3.4. Circuit of the $00Hz to 900Hz grid pulse generator 

effect is shown in Fig. 3.6 in which two different wave- 
forms were used, one to each deflection circuit. The 
higher frequency pulse provides the "dashed" line 
effect. 

accommodate the rotating colour scanner. In the 
original, as can be 'seen in the photos, a wooden 
platform was built up upon a baseboard. This base- 
board formed the bottom of the outer case (see photo 
on page 575 in Part 1, August PRACTICAL ELECTRONICS); 
the case itself being made of hardboard covered with 
adhesive woodgrain patterned plastics sheet. 

GRID PULSE GENERATORS - 

Next comes the low frequency grid pulse generator 
shown in Fig. 3.3. This is a conventional multi- 
vibrator circuit operating at approximately 10Hz with 
an over-driven amplifier from which a positive going 
square wave of approximately 50V amplitude is 
obtained. This pulse is applied to the c.r.t. grid viaa 
150 kilohm resistor, which may require adjustment in 
value one way or the other. 

The pulse should bring the c.r.t. to full brilliance 
from cut-off. Set the brilliance control so that the 
beam is just cut off. When the pulse is applied it 
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Fig. 3.3. Circuit of the low frequency (dpprox. 10Hz) grid 
pulse generator 
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CHECKING CORRECT PULSING 
In order to check correct pulsing of both generators 

feed a sine wave signal into one of the deflector ampli- 
fiers. This will produce a straight line across the c.r.t. 
with the brilliance fluctuating at the repetition rate of 
the low frequency pulse generator. If the scanner is 
rotating sl.ightly faster or slower than the repetition 
rate, i.e. at plus or minus 10 revs per second, the "line" 
on the tube will slowly change colour. If the amplitude 
of the higher frequency pulse generator is correct the 
line should be broken into a series of dashes. The 

SOLID LINE PATTERNS 
In order to produce solid line patterns it is only 

necessary to switch off the higher frequency generator. 
A switch could be connected so as to short circuit the 
grid of one of the multivibrator valves or to switch off 
the h.t. supply. This generator is, however, essential 
for the production of circular patterns made up of 
colour segments, as will be dealt with later in methods 
of "programming" the display. (Circular patterns 

Fig. 3.5. The c.r.t. display with colour scanner in position 
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waves into the other, or music signals into both ampli- 
fiers. It will soon become apparent that complex 
patterns can be produced which liuctuate and change 
colour in time with the music. 

Fig. 3.9. Abstract pattern generated by several input 
signals. The original was in brilliant colour 
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Fig: 3.7. Lissajous pattern created by feeding the scanning 
amplifiers with frequencies in the ratio 2 to ¡ 

of this nature were shown on the front cover of the 
August issue of PRACTICAL ELEcrRoNlcs.) 

PRODUCING PATTERNS 
Probably the best way of checking out the display 

as a whole is to feed a sine-wave of around 100Hz into 
one amplifier and another, at say 50Hz, into the other 
amplifier. Adjust the amplitude of each until full or 
nearly full deflection is obtained from each. Adjust- 
ment to the frequency of one should now produce a 
typical 2 to I Lissajous pattern as in Fig. 3.7. If the 
two sine-waves are now set to identical frequencis a 
circle will be produced and its size controllable by 
adjusting the amplitude of both signals. 

By feeding in sine or square wave signals of different 
frequencies and amplitudes, all kinds of patterns can 
be produced with or without the dotted line effect and 
by using frequencies around that of the low frequency 
grid pulse generator, i.e. around 10Hz to 20Hz, patterns 
will appear to be made up of different colours. 

Now continue the experiments by feeding music 
signals into one deflector amplifier and sine or square 

Fig. 3.8. Block diagram illustrates use of phase shift to 
produce more complex patterns. Cl and C2 are chosen 
according to frequency: a value of OOlF each will pro- 
duce approximately 180 deg. phase shift at 100Hz. Rl 
should be up to 100 kilohms to equal the attenuation of the 
phase shift network 

T 

Fig. 3.6. The display produced by feeding different 
waveforms to the two deflection circuits. The higher 
frequency grid pulse produces the broken fine effect 

due to the colour scanner was displayed in multi-colour. 
This applies also to Fig. 3.6, in which the separate 
"dashes" appeared in different colours. 

The effects that are possible are almost without 
limit, but a large variety of these and the methods of 
producing them will be dealt with next month. Details 
concerning programming with a tape recorder will also 
be included. 

De! Ictor I 
amplifiers \ 

: 

f f 
\ 

i J 

\ 'ti 4 _ s 
I í(' 

the two amplifiers simultaneously stationary circular 
patterns will be produced or square if a square wave 
is used. The frequency of the input signal must 
correspond to that at which the phase shift network 
will produce the necessary 180 degree phase shift. If, 
however, the frequency is changed one way or the 
other, oval shaped patterns will be produced. 

____ MULTIPLE IN PUT SIGNALS 
One can now go on ad infinitum and feed in two, 

three, or even four signals of different frequencies and 
produce something like that shown in Fig. 3.9, which, 

PHASE SHIFT NETWORK 
We can now take the roduction of patterns a step 

further by introducing a simple phase shift network 
into the input of one amplifier as shown in Fig. 3.8. 

When a sine-wave of the right frequency is fed into 
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CIRCUITS and operational details. of the crystal clock 
were completed last month. In this second and 

final article constructional and setting up details will 
be presented. 

ELECTRONIC SUB-ASSEMBLIES 
Each of the ten-stages constituting the electronics of 

the clock are assembled on uniform pieces of Vero- 
board which plug into edge connectors. Beside 
enabling the circuit boards to be easily remdved from 
the equipment, this method ensures that reliable 
electrical contact is made when plugged in. 

To determine correct plug-in location, moulded 
guides are used; these share the same screw fixing as 
the edge connectors and stand off vertically from the 
main chassis. - 

Positioning of each board in relation to individual 
connector contacts is controlled by a small block, 
which may be easily inserted in one socket position 
after first removal of contacts. The layout and wiring 
details of each board are given in Fig. 8 and should 
present no problems to those experienced with this 
type of board. When assembling the cards make 
absolutely sure of polarities of capacitors, transistors 
and diodes; the locating key slot must 'correspond 

the socket block. Six divider boards must be made, 
each conforming to the same circuit (see Fig. 3, last 
month); R2, Cl, and C2 must be used according to the 
values quoted in Table i last month. 

CHASSIS ASSEMBLY- - 

Figs. 9 and 10 give complete drilling and cut .out 
details of the chassis and front panel of the clock. 
When (his is completed, edge connectors, moulded 
guides and valve base should be fitted in the positions 
shown in Fig. Il. Similarly the on/off switch S6, 
speed controls VR! and VCI, fuses and the time 
altering press switches S3, 4, and 5 should be added to 
the front panel. 

Wiring of the underchassis should now be completed 
following the wiring diagram of Fig. 12. All wiring 
runs should be laced to form a loom which, besides 
being neat, is much more easily managed when ter- 
minating at the eight way termina! strip of the display 
unit and the front panel controls and fuses. 

At this stage cards should not be inserted. 

._, __i1' 

T ' 

-i -.- 
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- 
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(c) Pulse unit (d) Stabiliser and power amplifier 

Fig. 8. Layout and wiring of the electronic sub-assemblies 
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Fig. 9. DrIlling and cut-out details of the control chassis 

CONSTRUCTION OF DISPLAY 
The display unit consists basically of three Ledex 

rotary switches mounted side by side. One displays 
minutes, the second tens of minutes and the other hours 
in the form of numbered discs attached to the spindles. 
The minutes Ledex is elevated with respect to the other 
two, this being necessary to make the minutes and tens 
of minûtes numbers coincide. The Ledex switches 
should be mounted on a flat base as near as possible 
to one another without the. discs touching. In the 
prototype, a kin plate of s.r.b.p. was used as a base. 
The wiring of the wafers is given in Fig. 13. 

Simple illumination may be achieved by mounting 
two bulb holders below the display on this plastics base. 
The unit may then be mounted behind a panel with 
Perspex viewing windows fitted in appropriate positions. 
Holes are drilled in the Perspex so that the bulbs may be 
projected through for edge lighting. 

SETTING-UP AND TESTING 
Two pieces of test equipment are required for setting 

up and testing: a double beam oscilloscope and 'a 
20,000ohms/volt multimeter with ranges O-10V d.c., 
O-25V d.c., and 0-lOOmA d.c. A schedule for testing the 
cards is given in Table 2. 

With S6 in the off position, and display unit dis- 
connected from the control chassis, connect a 12V 
battery to the supply wires and insert the power 
stabiliser card. Connect the voltmeter to the zero com- 
mon line (negative) and pin 8 of the power stabiliser and 
switch on S6. It should read 75v within a fraction of a 
volt. Switch off and plug in all cards except the 

Table 2: METER TEST SCHEDULE FOR SUB- 
ASSEMBLY CARDS 

Approx. 
Card Pin voltage Remarks 

Oscillator 5 4 square wave output 
8 75 power supply line - 

DivIders (all) S O to 02 saturation of TRS 
9 4 to 6 variation of VRI 

12 7.5 power supply line 
Power 
amplifier 7 0 to 02 input from divider 
and 
stabiliser lO 12 collector of TRI 

12 12 power supply line 
Pulse units 3 0 Input 

5 ,25 emitters of TRI and 
TR2 

7 75 collector of TRI 
9 75 collector of TRI 

IO 26 collector of TR2 
II 75 power supply line 

(stab.) 
12 12 power supply line 

(amp.) 
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Fig. IO. Drilling and cut-out details of the control panel FIg. li. Location of edge connectori and moulded guides 
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Fig. 12. WirIng of the control chassis 
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Fig. i4. Pulse train waveform on a double beam oscilloscope 
Fig. IS. The three display discs on the Ledex spindles display 
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screen with Yl amplifier trace above Y2. Connect 
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the meter. 
Switch on and the meter should indicate about 4OmA. 

Switch off and remove the meter. Reconnect the 
supply and check the voltages on each board with the 
negative lead of the meter connected to the common 
line (0V) for each test. 

Now remove the meter, plug in the display unit, press 
S6 for a second, then release. The minutes Ledex 
should pulse round. Press S4 and hold down. The 
tens of minutes Ledex should pulse round, and similarly 
for SS and the hours Ledex. Switch off. 

PULSE RATE ADJUSTMENT 
It may be found desirable to disconnect the display 

unit for the next test. Plug in the oscillator card and 
switch on. Connect the "common" terminal of the 
oscilloscope to the 0V line and using one beam only, 
look at the waveform with the other scope lead on 
pin 5. It may be necessary to adjust VR1 until the 
best quality square wave is obtained. Now monitor in 
turn the waveforms produced at positive end of C2 in 
each divider. A staircase waveform should be seen on 
the scöpe. 

It is now necessary to use both beams of the oscillo- 
scope and the voltmeter. Short the oscilloscope test 
leads together and set the traces in the lower half of the 

WIPER 

or Sib) 
O S2 (MOUNTED IN FRONT 

HOURS TENS ÔF MINUTES MINUTES 

LPI LP2 

- Fig. 13. Connections to the Ledex wafers 

- - oscillator. Connect the meter in sêries with the - 
- positive supply line; set to the lOOmA range on 
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presses of S5). 
The small screw fitted plates on the front panel of the 

display provide easy access to the lamps: 
Upon replacing the crystal, the clock should be fully 

operational, the only adjustment required being that of 
the speed, which cannot be achieved in a short time. 
It is suggested that this adjustment should be left for a 
few months to enable the crystal to settle down. * 

Address. -------------------------------------------------------- I 

I-------------------------------------------- 
------------------------------ I 

I------------------------------------ - ------- - --------------------------------- I 

If undelivered, please return to George Newnes 
Ltd., 136 Long Acre, London, W.C.2 

L - - - - - - - - - - - - -J 
715 

and so on until 9 is attached. The remaining two 
spaces may be left blank. 

Now press S3 until the hours disc moves. Attach 
the number O at the position on the perimeter where the 
tens of minutes disc coincides with the number dis- 
played on the minutes disc. Press S3 once and attach 
the number i to this position, and so on until 
number 5 is attached. The next position will be O 

again and so on to finish at 5. There should be no 
spaces left. 

The hours disc may then be numbered from 1 to 12, 

clockwise 
with no specific starting point. 

For a final check it is necessary to press SS repeatedly 
about once every 2 seconds and check that the 
numbers display follows the pattern 60 min to 1h (i.e. 
the tens of minutes disc rotates once every ten presses 
of S5 and the hours disc rotates once every sixty 

CarModel I 

Year 

Registration Number I 

IPut cross in box Front jJ Square EJ Oblong 
for shape required Back Square Oblong 

UName .................. - .................................................... 

Address ........ - .......................................................... 

I....................................... 
---- U 

u- . - P.E.I 

Name .......................................................................... U 

to be reduced or vice-versa. If satisfactory results have 
been obtained, the electronics side of the clock should 
be set up and require no more adjustment, unless 

I 

.maybe a critical divider component is changed. 

DISPLAY NUMBERING 
Fit three discs (Fig. 15) to the Ledex spindles. It 

is left to the constructor how he numbers the discs. 
The prototype used "Letroset" number transfers. 
The method of determining the correct numbers is as 
follows. 

Remove the crystal from its holder and switch on. 
Press button S5 several times until the minutes disc 
suddenly "motors" and then stops. At the same time 
the tens of minutes disc should move round. Attach 
the number O to the minutes disc, just below the centre 
line at the perimeter, nearest the tens of minutes disc. 
Press S5 once and attach the number I to this position, 

W.C.99-today! Make cheques and postal 
orders payable to George Newnes Ltd. and 
àross them. 

fil _ 

4 
I 1 
u 

of eleven. 
Set VRJ so that the voltmeter reading is midway 

between these two. Repeat this for each divider upto 
number 5. Because the pulse rate is so slow in divider 
6 it is necessary to measure the time interval between 
two output pulses with a watch. A 12V bulb may be 
connected between output wires 2 and 8 to the display 
unit. 

Set VR1 so that the bulb flashes once a minute and 
slowly adjust it until the bulb starts to flash once every 
50 sec, noting the voltage on pin 9. Now slowly 
adjust VR1 in the other direction for a flash every 
70 sec and again note the voltage on pin 9. 
Set VR1 to the midway position. 

If difficulty is experienced in setting VRI (i.e. 
reaching end-stops and still not obtaining satisfactory 
division), the value of Cl must be changed slightly, 
either increasing, if the voltage on VRI wiper needs 

MMR PI1ÏS 
for only As a special. concession to 

readers these new-type, super 
de-luxe, raised digit number 
plates-giving your car that up- 
to-the-minute look-are offered 
by our. associated magazine, 

Practical Motorist, at this considerably reduced 
price. To get yours simply fill in both sections 
of the coupon in block letters and send it with 
a remittance for 57s. 6d. to George Newnes 
Ltd., 30/32 Southampton Street, London, 

Yl lead to pin 10 of divider I, Y2 to pin 5, and.the 
voltmeter to pin 9. VR1 should be adjusted so that 
for every ten pulses on Yl there should be one on Y2 
(see waveform in Fig. 14). 

Difficulty may be experienced in seeing these pulses 
as they last for a very short time. The oscilloscope 
should be set to trigger from Y2. Now set VR1 so 
that the division ratio is just on nine and note the 
voltmeter reading. Do this also for a division ratio 

Exôlusive Offer to motorists! 

Your own 

ERÎWE 

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


the glitter and bustle of show biz London, but just a 
little off from Piccadilly and Leicester Square, in The 
Mall, just beyond Admiralty Arch. Here in this 
principal processional route of traditional London, you 
will find the plain sober-faced terrace which is Nash 
House. It is now the home of the Institute of Con- 
temporary Arts. 

Step over the threshold, and in a microsecond or so 
you will be transportedfrom an environment reminiscent 
of past national glories to another which must be one of 
the most advanced and outward-looking in a rather 
different realm-that of art. For here we see exhibited 
numerous artists' attempts to use modern technology 
for their creative purpose, just as their predecessors 
employed brush and palette or pen and ink. 

WHAT DOES IT MEAN? 
The title of this exhibition? Well, this is best 

clarified by quoting the organiser Jasia Reichardt. 
"CYBERNETICS-derives from the Greak kuber- 

fletes' meaning steersman'; our word governor' comes 
from a Latin version of the same word. 

"The term cybernetics was first used by Norbert 
Wiener around 1948. In 1948 his book Cybernetics 

was subtitled communication and control in animal 
and machine'. 

"The term today refers to systems of communication 
and control in complex electronic devices like com- 
puters, which have very definite similarities with the 

A creation of American Air Forée Data and Boeing Aircraft 
designers, this man was produced during studies to 
determine optimum arrangement of cockpit instruments. 
This 20th Century pilot has been "adopted" by P.E.'s artist 
and put into the role of an ancient steersman-an appro- 
priate symbol for the subject of this article 

- 
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computerised electronic music studio by Peter Zinovieff 

- 

WHERE 
should you seek he most avant-garde art -, exhibition now runing in London? ot amidst 4 
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SERENDI 
and the arts 

processes of communication and control in the human 
nervous system. 

"A cybernetic device responds to stimulus from 
outside and in turn affects external environment, like a 
thermostat which responds to the coldness of a room 
by switching on the heating and thereby altering the 
temperature. This process is called feedback. 

"Exhibits in the show are either produced with a 
cybernetic device (computer) or are cybernetic devices in 
themselves. They react to something in the environ- 
ment, either human or machine, and in response 
produce either sound, light or movement. 
"SERENDIPITY-was coined by Horace Walpole 

in 1754. 
"There was a legend about three princes of Serendip 

(old name for Ceylon) who used to travel throughout 
the world and whatever was their aim or whatever they 
looked for, they always found something very much 
better. Walpole used the term serendipity to describe t the faculty of making happy chance discoveries. 

"Through the use of cybernetic devices to make 
graphics, films and poems, as well as other randomising 
machines which interact with the spectator, many 
happy chance discoveries were made." 

INTERNATIONAL FLAVOUR 
That this is truly an international exhibition is clear 

P 
from the personalities and organisations behind this 
project. The original idea came from Prof. Max 
Bense of Stuttgart University; encouragement from the 
Ministry of Technology, financial help from the Arts 
Council, and practical assistance in the form of films, 
exhibits, and technological information, from IBM. 
British industry was also approached. Their representa- 
tives seem to have applied the Nelson touch all right. Telescope to blind eye-they could "see" no need or 
future in this art business! Perhaps their Vision will 
be restored after a visit to "Cybernetic Serendipity". 

The international flavour is also evident from the 
names ofthe various artists participating: contributions 
have come from France, Germany, Israel, Italy, Sweden 
and U.S.A., as well as the U.K. 

The exhibition is divided into three sections: 
I. Computer generated graphics, computer animated 

films, computer cor'nposed and played music, and 
computer verse and texts. 

2. Cybernetic devices as works of art, cybernetic 
environments, remote control robots, and painting 
machines. 
Machines demonstrating the uses of computers an..- 
envronment dealing with the history of cybernetics- 

Dtrinhe course of the exhibition there are lectures - ', on Tuesdays and Thursdays. There are alsí däily film 
shows in the aoim of films eithermaTde with the 
aid of comptiter.,dealing with the relevance of 
computer technology t4e humlnities,. the arts, and 
ommunicationsgenerl% - 

_We now give-some![rìprssions arising from our 

t 
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L the computerised drafting machine has now, addition- 
ally a more relaxed occupation-the creation of graphic 

r- art. Computer produced patterns on display provoked 
murmurs of admiration. They will make the most 

L.. imaginative doodler green with envy. 
The computer's entry into the world of literature E 

was shown by examples of "poems" produced by this 
versatile and able machine. Anyhow, the results 
surely are hardly more incomprehensible than some 
contemporary hand-produced works(!) 

ROBOTS AND HUMANOIDS 
The most obviously electronic-cybernetic works of 

art in the exhibition are the remote control robots. 
Although just how much is "art" in these cases seemsa 

. debatable point. But technologically speaking, these 
- automata are of tremendous interest and always 

A attract attention. 
Rosa Bosum by Bruce Lacey is an electronic açtress 

who has played with live performers on the stage. At Z 
- least her legitimacy as "art" cannot therefore be 

challenged. 
.c: 

WORTH A VISIT 
: 1f you are in town between now and October 20, do ' 

make a point of visiting this unusual and inspiring 
. exhibition. You will probably get some ideas to try 

out yourself. But careful with that magnet around the 
. 

family TV set. That is really not to be recommended. 
0.E 

I 

r 
r' 

Z4 

by the visual attractions. 

COMPUTER COMPOSERS 
The most sophisticated apparatus to get into the 

hands of the artist is of course the computer. And hefe 
one can see the feats these electronic calculators have 
achieved-with certain aid from the human operator. 

Computer composed and played music-well that's 
not strikingly new, 'but Peter Zinovieff's multi-rack 
electronic set-up, heard interpreting in various har- 
monious forms a simple melody whistled into the 
microphone by the visitor, is quite an outstanding 
development in this field. 

From its more prosaic work in the drawing office, 

LOnaOfl 

Tuesday, "Varieties of Information" 
October 8 Professor John Cohen 

of the Department of Psychology. Man- 
chester University 

Thursday, "Automatic Mechanical Self-replication" 
October lO Professor Lionel Penrose 

Emeritus Professor of Human Genetics 
at London University 

Thursday, "Talking to Computers" 
October 17 Robin McKinnon Wood 

Computer System Designer and Prin- 
cipal Investigator at the Cambridge 
Language Research Unit 

'I 

L 

r 
r 

shapen pictures!) 
This is one of the cruder methods used by Nam 

June Paik from U.S.A. More electronically elegant are 
his Lissajous figures displayed on a colour receiver. 

Even more exciting visually we thought were.. the 
Lissajous patterns produced on a monochrome set 
with pre-recorded control signals fed in from a tape 
loop. Entitled "Sidebands 1968", this ir the joint 
work of two electronic engineers from London, H. 
Riddle and A. Pritchett. lt seems capable of producing 
an infinite number of different graphic forms. 

ELECTRONIC MUSIC 
Electronic music flows from loudspeakers in the floor 

of igloo-like listening chambers. Not the easiest art- 
form to savour and appreciate critically in this kind of 
exhibition. Perhaps all the animated graphic displays 
make one want to continue prowling. We had a quick 
listen, but it must be admitted, were soon seduced away 

tion a series of lectures will be held on Tuesdays and 
Thursdays at 8 p.m. in Nash House, The Mall, London, 
S.W.l. Admission 7s 6d. Lectures still to come include: 
Thursday, 'The Computer as an Aid to Literary 
September 19 Studies" 

The Rev. A. Q. Morton 
Pioneer on the use of computers in New 
Testament studies and Greek literature 
in general 

Tuesday, 'The Computer in Music" 
September 24 Pietro Grossi 

Composer and founder of the Studio of 
Musical Phonology in Florence 

Thursday, 'The Social Implications of Art with 
September 26 Computers" 

Professor Abraham Moles 
of Strasbourg University, sociologist and 
cybernetician concerned with the appli- 
cation of cybernetics and information 
theory to aesthetics and music 

Tuesday, "The Contribution of Computers to the 
October I Art of Education" 

Professor R. A. Buckingham 
of the Institute of Computer Science in 

TORTURED TELEVISION I 

Some artists have been quick to appreciate the CYBERNETIC SERENDIPITY I 

August 2-October 20, 1968 
I L possibilities offered by "the box". No doubt mal- Times of opening: 
I 

functioning TV receivers gavé them the idea. Now Tuesdays, Thursdays, Saturdays II am. to 6 p.m. 
they use huge permanent magnets to distort the image Wednesdays, Fridays II a.m. to 9 p.m. 

Sundays 2 p.m. to 6 p.m. and to produce fantastic patterns and shapes (just to Mondays closed 
41 think, we are always struggling to eliminate such mis- During the course of the Cybernetic Serendipity exhibi- 

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


Items mentioned jo this feature are usually 
available from electronic equipment and corn- 
po'nent retailers advertising in this magazine. 
However, where a full address is gIven. 
enquiries and orders should then be made direct 
to the firm concerned. 

MONOLITHIC IC 
A new package deal is announced 

by Sinclair Radionics Ltd. They are 
offering a monolithic integrated pre- 
amplifier and power amplifier to be 

16 or 25 f.p.s. 
The unit features solid-state cir- 

cuitry and is powered by two internal 
battery packs each containing six 
HP7 cells, enough for up to 5,000 ft 
of film projection. The standard 
model will control projectors rated up 
to 250V 2-SA a.c. and cameras up to 
300mA at 9V d.c. 

The unit operates by scanning the 
perforations in the tape with a photo- 
transistor, and receiving a pulse from 
a contact in the camera once per 

necessary at an extra cost trom i3 to 
£10 depending on type of camera. The 
basic cost of the Syncronette is 
£29 3s Sd including purchase tax. 

Further details can be obtained 
from Films in Miniature Ltd., 30 
Straight Mile, Romsey, Hampshire. 

LITERATURE 
A new revised 960-page edition of 

the Electroniques Hobbies Manual 
¡968 is flow available, price I 6s 6d,, 
from Electroniques, Ediflburgh Way, 

MARKET 
The Syncronette, measuring 5in X 

2in. x 24m, is designed to synchro- 
nise an electric Cine camera or pro- 
jector with a standard tape recorder. 
A special perforated tape is used, with 
holes punched in track three, corres- 
ponding to the sprocket-holes in the 
film. Tapes are available for use at 
3 or 74- i.p.s., and filming speeds of 

frame of film. The phase rela'tionship 
of the two sets of impulses is used to 
vary the power reaching the camera 
motor, and hold it in synchronisation 
with the tape. Damping circuits 
prevent the camera "hunting". 

The Syncronette is connected to a 
camera by a single three-core flex. 
Modification of the camera is 

like to investigate the Mark II 
Syncronette camera and projector Lektrokit No. 6 construction kit 
synchroniser from Films in Miniature manufactured by A.P.T. Electronic 
Ltd. Industries 

The MECL data booklet can be 
obtained by writing to Motorola 
Semiconductors Ltd., York House, 
Empire Way, Wembley, Middlesex. 
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called the IC-tO. lt follows the 
external appearance of moulded case 
integrated circuit modules, but the 
heart of the device contains the equiva- 
lent of 13 transistors, 3 diodes, and 18 
resistors on a silicon chip. The circuit 
requires only theaddition of tone and 
volume controls and a power supply. 

The claimed r.m.s. output is 5 

watts at less than I per cent distor- 
tion. Frequency response is said to be 
±1dB from 5Hz to 100kHz. The 
price of 59s 6d compares favourably 
with the equivalent in discrete com- 
ponents, but it is high in comparison 
with other linear integrated circuits. 

BENCH ACCESSORY 
The new Lektrokit No. 6 electronic 

construction kit enables numerous 
experimental circuits to be neatly 
stacked vertically instead of the usual 
sprawl across the bench, and allows 
"shelving" of an experiment if space 
on the bench is required for some 
other project. 

The kit consists of a bench rack 
with two chassis assemblies on which 
discrete components and integrated 
circuits can be mounted and wired. 
A front panel of grey enamelled 
aluminium alloy is also provided for 
indicator lamps, meters, switches, and 
controls. The base tray is ideal for 
carrying power supplies and other 
auxiliaries. 

The price of the Lektrokit No. 6 is 
£7 lOs, and further details can be 
obtained from the manufacturers, 
A.P.T. Electronic Industries Ltd., 
Chertsey Road, Syfleet, Surrey. 

TAPE SYNC 
There has been a lot of corres- 

pondence and conjecture over the 
problems of tape cine sync in this 
magazine over the past few months, 
and ideas from readers have been 
received thick and fast at the office. 

As there seems to be a strong 
following in this field readers may 

Syncronette Mark Il Lip-s ynchro- 
niser for camera and projectors 
from Films in Miniature 

r, 

Sinclair ¡C-10 monolithic integrated 
pre-arnplifìer and power amplifier 

1 

- 

Harlow, Essex. 
Divided into 12 sections, the 

manual provides full information on 
the very extensive range of com- 
ponents, kits and products for the 
home constructor and experimenter 
that is available through Electroniques 
excellent postal dispatch service. 

Many new kits and components 
have been included since the first 
edition was published, including 
microscopes, telescopes, car radios, 
seat belts and engine tuning kits. In 
the components section the range of 
transistors as been expanded, includ- 
ing more integrated circuit devices 
and now lists field effect transistors. 

Included in the manual are pages of 
technical data, abacs, formulae, 
designs and hints for the practical 
handyman. 

The latest technical information on 
Motorola's new high-speed MECL 11 

series of integrated circuits has been 
compiled in booklet form. The loose- 
leaf bound brochure with, over 100 
pages, includes current data sheets 
for 56 new high-speed logic integrated 
Circuits (29 different functions). Each 
data sheet contains application 
"ideas" for that circuit function. 

In addition space is reserved at the 
beginning of the brochure for inser- 
tion of the MECL I brochures cur- 
rently being used. 

Data pertinent to all the MECL 
series is categorised for instant 
reference. The loose-leaf nature of 
the brochure allows the addition or 
replacement of individual pages, or 
complete sections, as the MECL line, 
is expanded. 

A 10-page general information 
section discusses MECL 11 design, 
and summarises system characteris- 
tics; also, it outlines general rules for 
system design and layout. 

An added feature of the brochure is 
an index to all current Motorola 
application notes and recent technical 
articles related to MECL products 
and applications. 

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


720 

iÇ.TTt; 
.-.-. ' !__ 

- 

I , f 

/_4-i . 'y;. ...i7 

¿-, r IGtí. 
f 

is' 0 A, 

i .. 7f _ r I: 

\\ 

1 1 - . -. .- N 

i.' :;jt. 
J 

s, 
, J 

/i-S ¿ 

PEAC 
I, By, 

D. BOLLEN 

The Practiéai Electronics 
Analogue Computer In its 
complete and comprehensive 
form. The whole of this 
equipment hs been fully 

described in this series of 
articles which Is concluded 
this month 

certain limitations are imposed. The Y input must be 
of single polarity, which rules out ac. waveforms unless 
they are d.c. biased above òr below Y = O, but ramp or 
step functions will be accepted if they do not change 

yarying voltages. By solving the equation 
dA/dr = 2irR x dR/di, which describes the rate at 
which the area of a circle changes with a growth of 
radius, the layout of Fig. 1O.ld can be used to investigate, 

O 

THE MULTIPLIER IN EQUATiON 
SOLVING 

Fig. 10.1 sets out four multiplier configurations to 
show hbw equation terms may be handled. As a self- 
cóntained computing elément, UNIT "D" will multiply 
input voltages X and Y to give a product XY/l0, see 
Fig. l0.la. Note that arrows are normally used with the 
multiplier symbol to identify input and output terminals. 

Division of two variable voltages is achieved, in 
Fig. 10.1 b, by placing the multiplier in the feedback loop 
of an operational amplifier. However, with division, 

Because an extra filter capacitor (shown dotted in 
Fig. 10.1 b) is needed to prevent amplification of low-level 
carrier ripple by the open-loop, high gain amplifier, 
frequency response is restricted to 10Hz for the division 
operation, when switch SI I is in the 50Hz position. It 
is sometimes possible to arrange a problem so that the 
reciprocal is multiplied, and thus avoid the limitations 
of Fig. lO.lb division: A related configuration in 
Fig. 10.lc gives an output XY/(l + X), for inputs of 
±Xand±Y. . 

In the final example of Fig. l0.ld, the multiplier is 
combined with integrators, and therefore handles time 

We now consider the use of the multiplier UNIT "D" their sign. With the X input, voltages can be O to 
in solving equations. ± 10V d.c., or a.c. peak. 
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DIVISION OF TWO VARIABI.ES 

'J 

o- 
w- - 

lOOkfl o-W- L> i 

IOOkfl 

SPECIAL CASE OF COMBINED MULTIPLICATION AND DIVISION 

dA 
2 iTA dA No 

________ -J 
A RADIUS 0F CIRCLE 

A AREA OF CIRCLE 

MULTIPLICATION OF TIME DEPENDENT VARIABLES 

z l+x 

OR Z= WHEN YX 
VALID FOR±XAND±Y 
MAXIMUM FREQUENCY 

RESPONSE 50Hz 

dA 2ivAX 

VALID FOR + - dt 
A t 

-o :.A= ((2iTAXf) dt 
Jo 

-COMPUTE TIME ' SOms 

Fig. 10.1. The multiplier used for equation solving 

J. 

MULTIPLICATION OF TWO VARIABLES 

'J 

I 

1OOkfl 

xlOOkû>)t 

XV 
z 

OR z= WHEN Y=X 

VALID FOR ±X AND ±Y INPUTS 

MAXIMUM FREQUENCY RESPONSE 50Hz 

¡IOX 
z 

VALID FOR ±X BUT V RESTRICTED 
TO EITHER +V OR -V, DEPENDING 

ON SiZ SETTING. 

ALSO z_(,./i) WHEN VX 
THEN X RESTRICTED TO +XOR-X 
MAXIMUM FREQUENCY 
RESPONSE 10Hz 

Apart from the analogue computing elements already 
covered are a few specialised diode circuits which are 
used for simulating various mechanical phenomena. 
Ordinary silicon diodes, such as the 0A202, can be 
employed with the circuits of Fig. 10.2, and areinserted 
into the computing component sockets of UNIT "A". 

Dead Zone. Amplifier gain in Fig. 10.2a is zero until 
the limits 

between the limits set by 

and 

E0 = x 10 

E0 = 
- RB2 

X 10 

When the limits are exceeded, the gain falls to zero. 
Eth = -IlL x 10 Friction. A frictional force generated by moving 

RB1 surfaces in contact is virtually constant for all values of 

g' say, the build-up of tape on a spool, the expansion or or 
contraction of metal discs and cylinders when heated, or 
the surface area of a liquid in a conical reservoir. Ej = x 10 

are reached, thereafter gain will depénd on the slope 

SPECIAL ANALOGUE COMPUTER given by Rr/Rl and Rr/R2. 
lDfl Limiter. In Fig. lO.2b, amplifier gain is constant 
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RB2 

- . E1 

R1 I tanO1- I 

Rl I 

-10V cD__.A.& R 
t an 2= -E0 

DEAD,ZONE 

Bj ARI 
R 

Rl 

+EO 
Rl 

+10v KlO 

_Eln 

-10V 
A52 

R 
tan 

R2 
LIMITER 

c] A51 Rl SIGN OF F DEPENDENT 

+10V 
dX 

ON SIGN OF 

A51 

-10V AB2 
FRICTIONAL FORCE -F R2 

VELOCITY - dt . -F 

FRICTION ' 

Ar 
WHENX<X5 p=O 
WHENX>XSPC=-(X-Xs) +FC 

DISPLACEMENT X x7xS IXS:Z_APC STOP SITUATED AT X5 

CONSTRAINING FORCE 
C ' +X \ RIR2Ar 

'C 

ELASTIC STOP . 

+10V C 

K1 

52 
lOkil A2 lOkfl 

+Eo 

flRlIAf:OkA R3 IOOkÛ \ -A 
E0 

-E +Eifl 

K2 R4 
lOkfl 

. 

-10V 
ADJUST AND X FOR BACKLASH -E0 
ADJUST Cf FOR HVSTERESIS 

BAÓKLASH AND HYSTERESIS 

F_J +o 0 
CONTACTS CLOSE WHEN 

= -E __[o 
-E 

I 

MAX 

-10V COM PA R 

Fig. 10.2. Special circuits for simulating mechanical phenomena 
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letter, concerns the use of a temporary feedback 
resistor when checking the coefficient of a potentiometer 

remains clamped near to the positive rail, decrease 
Rl to 33 megohm. * 

UNIT "D" front panel 
arrangement and cabinet 

analogue computer usage which were considered to be 
beyond the scope of the present series. It would have 
been difficult to include the more complex Calculus 
problems which PEAC is capable of solving, and also 
transfer function techniques were avoided because they 
would have demanded some knowledge of Laplace 
transforms and the like. 

A very important field is the use of analogue com- 
puters in controlling processes and evaluating data, so 
called "In-plant" applications, but here fairly elaborate 
sensing equipment and servomechanisms are called for, 
to act as intermediaries between the external process and 
the computer. - 

An important omission, brought to light by a reader's 

back resistor is not present, the operational amplifier 
summing junction will no longer be at virtual earth 
when the potentiométer is disconnected for measure- 
ment purposes, and this can lead to serious errors. 
Therefore, when checking a division potentiometer 
coefficient, always insert a 10 kilohm feedback resistor 
into OA/SKI I and SK12. 

If difficulty is experienced in zero-setting a UNIT "A" 
operational amplifier after construction, by adjustment 
of VRI on the amplifier panel, it may be that transistor 
"spreads" are greater than has been allowed for in the 
design. The simple cure is to increase Rl (Fig. 3.7) to 
47 megohm if the amplifier output is fixed close to the 
negative supply rail voltage, or, when the output 

R4 will allow a wide range of characteristics. 
Comparator. As its name suggeststhe comparator of 

! 

LI 

u Fig. lO.2f compares one voltage with another, and 
enables some action to be taken at a pre-arranged input 
level. The comparator can be applied to the simulation - - - s 

of impa6t forces, where the constraining force is 
proportional to the rate of penetration; when 
Ei = -E, the relay contacts will close and insert a 
voltage representing velocity into an equation. 

Product amplifier circuit panel 

CONCLUDING NOTES 
A brief mention should be made of those aspects of which is employed for division (Fig. 4.1 f). If the feed- 

velocity, but will change sign when the direction of the 
veloçity is reversed. Ciicuit Fig. 1O.2c satisfies the above 
conditions and generates a voltage proportional to a 
frictional force Fr. = 

Elastic stop. When an object makes contact with an 
elastic stop, the resulting constraining force is pro- 

'L portional to the penetration of the object into the stop. 
In Fig. iO.2d, term X represents the position of the ' - - 

elastic stop, while X is the displacement of the object. i When, X X, the amplifier provides an output F - 
which represents the constraining force. - . 

Backlash and hysteresis. Mechanical linkages, gear . O 
trains, and some electrical circuits will often exhibit 
backlash and hysteresis, which are simulated by the i' 
circuit of Fig. 10.2e, using adeadzone andan integrator. '\.. 

i . 

Apart from K1, K2, and Cr, adjustments to R2, R3, and ,, 
e 
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is recorded simultaneously on both tracks with the 
phasing lever set at "O". On playback, both tracks- 
although staggered by a few inches-will reproduce 
exactly in step to give a normal replay, as conditions 
are the same as they were for recording. On moving 
the phasing lever, however, the length of tape between 
the heads is varied and the top and bottom track 
versions of the signal are replayed fractionally out of 
step through the common amplifier. Thus the 
recording can be "skyed" at will. 

An alternative method is to operate the lever while 
recording and to leave it at "O" during playback. This 

724 

Introduces friction to prevent the phasing lever moving of 
Its own accord 

produces exactly the same effect, but does not allow the 
recordist to monitor his efforts. 

SIMPLE MODIFICATION 
In most cases good results will be achieved with no 

further modification to the recorder. Connecting 
heads. in parallel will cause a slight drop in playback 
level because of the reduced impedance, but the loss is 

pairs of recorders or record players. There is no 
difficulty in maintaining the very slight delay needed to 
produce phase (rather than plain echo) and by using 
two similar heads in parallel, with only one amplifier in 
circuit, close matching of the two signals is assured. 

PRACTICAL LAYOUT 
The drawing (Fig. 1) shows a practical layout. The 

additional head is mounted to scan the bottom half of 
the tape, and a switch connects it in parallel with the 
existing upper track head. The extra head must be 
electrically similar: if, a popular type of recorder is 
used, replacement heads will be obtainable from the 
makers of the deck. Half-track working is illustrated, 
but quarter track machines may be similarly modified. 

To use the equipment, the programme (or whatever) 

ETAILS OF CAM- ;EVER 

,NOthan?Ie Cam makes 

Fig. I. A mono, half-track tapedeck adapted for phase 
operation. The required deflection of the tape is very 
small-sufficient to cause a 5ideways movement of about 

in across the gap of the extra head. With the head 
placed slightly forward of the normal tape path, no pressure 
pad is needed. A short spring beneath the eccentric 

(above) Modified Magnavox tape deck showing the phasing lever and parallel connection of heads 

SIPLE -- - 
BY. LUG. ELLISDN 

WHETHER you regard it as a "psychedelic freak- 
out"or as an abominable distortion, musical 

phase is one of the weirdest effects yet adopted by the 
pop record industry. An article last month investigated 
the theory of phase-or "skying "-and some of the 
many ways in which it may be achieved: this article 
describes how a simple domestic tape recorder can be 
converted into an efficient phase-producing machine by 
adding two components-an extra record/play head 
to scan the lower track, and an eccentric guide capable 
of varying the length of tape between this and the 
existing head. 

The method has advantages over systems using 

Existinq upper tr 
Reced/Pay buck 

Trimmer value equal to 
existing bias feed capacitor 

Slide 
switch 

 

t 

' 

- 

V 
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hands free to control the effect, and subsequently it 
can take a copy of the processed recording ready for 
playback on any conventional machine. * 

n 

s 

«5 - 
Alternative outrigger" assembly can be mounted between 
capstan and take-up spool if the recorder has no pro- 

i 
vision for an additional head 

POINTS ARISING 
RADIO CONTROL SYSTEM FOR MODEL 
BOATS (June-August f967) 

In the receiver circuit, Fig. 2, C5 should be 
connected from TR2 collector to the positive line 
and NOT Emitter. 

In the components list for the receiver, L2 
should read "2 turns 28 s.w.g. enamel wire, wound 
on top of L3 at TR2 collector end". 

In the text, August issue, under RECEIVER 
ALIGNMENT, section 2. The third sentence 
should read 'If no oscilloscope is available the 
current in the earthy' end of R7 should be 
adjusted by means of L2/L3 so that it is a minimum.' 
The paragraph continues and should read "If the 
optimum appears to be out of range of the core 
make small adjustments to C7 and CS." 

Further work on this circuit has revealed that a 
more positive tuning may be achieved if C7 is 
progressively increased to 40-5OpF and CS pro- 
gressively reduced to lOpF, optimise by experiment. 

The case outline for TRI, 2 and 3 of the Trans- 
mitter is incorrectly drawn in Fig. 14. To identify the 
e, b and e leads on these components use the 
diagram given in Fig. 6 (June issue). The actual 
wiring in Fig. 14 is correct. 

BULK ERASED TAPE 
Possibly the ideal recorder to adapt would be a 

stereo machine, as this is already equipped to erase two 
tracks at once. Mono recorders may not satisfactorily 
drive an additional erase head, so it is suggested that 
new, pre-erased or bulk-erased tape is used-a bulk 
eraser can be home-built by removing the "I" lamina- 
tions from a TV-type smoothing choke, connecting the 
device to a.c. mains and then scanning the open ends 
of the core over the full reel of tape. 

Azimuth alignment of the extra head is not critical as 
the track it lays will not normally be played on another 
machine. But it must not, of course, overlap the upper 
track. 

As in all sound processing, a second recorder is most 
useful. It can be used to dub a pre-recorded per- 
formance into the phase machine thus leaving both 

logical and simplified approach to basic circuit analysis, 
almost any circuit can be readily understood. Mathe- 
matics can tend to put off many people from reading 
text books, but here the maths is kept simple but 
adequate. 

This third volume studies basic a.c. theory and its 
relationship to passive and active networks. Of course, 
the discussion is continued in terms of transistors, but 
this time the emphasis is on small signal audio circuits. 
One of the primary features of such circuits is negative 
feedback and this receives considerable treatment. 

What is probably of special interest to prototype 
designers, with a view to quantity production, is the 
chapter devoted to "worst-case" design, where account 
is taken of wide spreads and tolerances in components. 
Several worked examples are given with answers at the 
back of the book. A. M. 

increase the bias level by raising the value of the bias 
feed capacitor in the recorder, or byreducing the valúe 
of the bias adjusting rheostat (if one is fitted). For 
optimum results, record at a slightly higher level than 
normal and use the fastest tape speed. 

Note: The drawings and photographs are based on a 
common type of recorder having a single record/replay 
head. Machines with separate heads for recording and 
playback can be converted for phase operation-but 
will need two extra heads, one for record and one for 
replay, connected in parallel with their existing counter- 
parts and having precisely the same mutual spacing. 

FUNDAMENTALS OF RELIABLE CIRCUIT 
DESIGN-VOLUME 3 

By Mel Xlander 
Published by hufe Books Ltd. 
156 Pages, 8fin X 54m. Price 30s. 

IN the December 1966 issue I reviewed volumes I and 2 
I of this series and readers who have subsequently 
found these as valuable as I have, will want to invest in 
volume 3 just published. For newcomers, particularly 
students, let me repeat that if you are studying elec- 
tronics theory this series of books will appeal to you, 

Mel Xlander has shown previously that with a 

signais. 
tó some extent made good by the combination of two 

ß O o There remains a possibility of inadequate h.f. bias in 
the record condition, particularly if the recorder is a 4 
low-cost machine in which the bias has been adjusted to 
a bare minimum to emphasise treble. If the double- 
headed reproduction is "toppy" and granular in quality, 
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the time constant of which is variable by means of a 
control mounted near the driver. This determines 
when the windscreen wipers are switched on for one 
sweep and then switched off, re-triggering the timing 
circuit to repeat the cycle of operations as required. 

I SI 

47kfl 
R3 

.LcRI 

II 
47Icfl OOIpF 

1GATE 
VRI 

lOOkfl 

_R2 
CATHODEL 

0072 SCRIN 
A1ODE 

BTY9I/IOOR r" 

CI' R4 I 

tOOOr 
0511 

(I -' POSI TUVE - 

POSITIVE EARTH SYSTEM: 
CONNECT SI TO ®. CAR CHASSIS TO 

NEGATIVE EARTH SYSTEM (DOTTED): 
CONNECT si to ®,CAR CHASSIS TO 

561 

CONNECTION 
TO CAR 

Fig. I. Clrcùit diagram o 
control system. Connections 
the car are as shown for bo 

The normal running current of the windscreen wiper 
motor is 6to 8A from'a 12V battery, and the switch-on 
current surge with the motor stationary can be up to 
eight times this value. 

At the instant of switch-on, 12R heating power loss 
equals the power consumed 
which can be as much as 
768W whereas 'the 12R loss r° 12v 

R when running normally is a 
CAR BATTERY mere 96w. So it can be' 

(NOI ')WIPER seen why continuous switch- 
MOTOR 

' ing can burn out the motor. 
T Introducing a OE5 ohm re- 

sistor (R4) in series with the. 
motor reduces the initial 12R 
surge loss to 2O95W and 
the running power to 72w. 
R4 need not have a high 

SELF 
PARKING WIPER wattage rating, as it is in dr- 

CH 

cuit for only a fraction of a (SWITCH 
second before the self-parking 
contact takes over continuity. 

CAR A 3-watt type may be enough. 
CHASSIS 

' The. Variwiper can, of 
course, only be used if the 

the complete wiper 
to A and B and to windscreen wipers are of the 

th coses 'self-parking type. 

Well we all know of the tedium of switching the 
wipers on and off at regular intervals. We don't like 
leaving the wipers running for long in these conditions 
because the windscreen soon dries up and makes the 
wiper stick and bend, and sometimes even scratch the 
windscreen. Not only that, but the wiper motor 
doesn't take kindly to frequent switching and suffers 
an extra strain in driving the wiper blades without 
lubrication from rainwater. 

The "Variwiper" circuit described here does much to 
eliminate these snags, automatically looks after the 
wiper sweep frequency, and allows the driver to have 
full control of the vehicle in wt and foggy conditions. 

Switching on this attachment starts a timing circuit, 

causing the gate voltage of SCR1 to increase. 
At the instant when the gate is approximately 3V 

positive with respect to the cathode, the thyristor will 
fire, switching on current to the motor via resistor R4. 
This, as will be explained later, limits the starting 
current to prevent overheating of the windings. 

Thyristor SCR1, now having fired, effectively shorts 
out the timing circuit and, as the motor is now switched 
on to approximately two-thirds power, The wipers 
start to move, closing the integral self-parking con- 
tacts and putting the motor on to full power. These 
contacts short circuit the thyristor, which ceases to 
conduct. At the end of this wipe the contacts open 
and the timing circuit starts again. 

By W. Smith 

WHEN driving a car in pouring rain, the wind- 
screen wipers are put to full use to maintain 

reasonable visibility. But what about the occasional 
light shower, so light that the windscreen is covered in 
immobile drops of water. You switch on the wipers, 
but only a couple of sweeps may be sufficient to 
restore visibility. Half a mile down the road the 
windscreen is covered again. 

car electrical systems with dotted line connections at 
A and B for modification for negative earth systems. 
Referring to Fig. I the sequence of events is as follows: 
closing Sl switches on the timing circuit where CI and 
Rl plus VR1 give the time delay. At the instant of 
switch-on the base bias of TRi is zero, hence TRi 
and TR2, which comlirise a super-alpha pair, do not 
conduct, and consequently the gate voltage of the 
thyristor SCR1 is zero (neglecting the very small 
amount of leakage in either transistor), so the thyristor 
remains untriggered. Capacitor Cl slowly charges 
and TRi and TR2 go into a state of conduction, 

N'Lj1 ..LI7 
» 

T4J 

k 

II I' I! í-ijJIi 
I1I ..L i.!..' !1 

CICLIThcPhRATIOjldj for positive earth 
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_________ . 

LbIe(Miscellaneous 

Single-pole on-off switch rated at lOA 12V 

5eeeemnt5 
le piece of Ver 

Aluminium for heat 

¡fin doubt consult the handbook for your particular 
model. 

This system was designed specifically for 12V car 
batteries. If it is required to modify for 6V use, the 
values of resistors will have to be reduced according 
to the gate current requiredby the thyristor used. * 

- 
-Tb _4. - p 

5L-. 4 

4 4.. . . 

R3 47kCI 10% +W carbon u 
R4 0-SQ 3W wlrewound INSTALLATION 
R5 560tÌ 1W carbon Connections between the controller- and the car 

wiring must be made with the heavy gauge wire sold 
Capacitors by car accessory dealers, but ordinary insulated 18 s.w.g. 
CI I,OOOF elect. ISV tinned copper wire will suffice for the leads from the 
C2 0-0IF ceramic 150V Veroboard to SCRI and VR!. 
Potentiometer A quick glance under the bonnet (or in the boot) 
VRI IOOkQ linear carbon will establish whether the negative or positive pole of 

the battery is connected to chassis. Up to about 
Semiconductors 18 months ago most British cars used positive earth 
TRI 0072 systems, but there has since been a gradual swing to 
TR2 0072 negative earth and it is now not uncommon to find 
SCRI Mullard type BTY9I/IOOR or sumelar two models of the same make using different systems. 

Fig. 2. Component layout on the printed 
wiring board with wires for Connection at 
points A and B (see Fig. I). Resistor R4 Is 
connected between hole l6A and the anode 
of SCRI 

COMPONENTS°... 

Resistors 
RI 47kÇ 10% +W carbon 
R2 lOt) 10% +W carbon 

CONSTRUCTION 
First determine which earth system your car has and 

select the correct circuit from Fig. 1. The printed 
wiring board layout is the same for both. 

The timing circuit is built up on the sample Vero- 
board as indicated in Fig. 2; no copper strip breaks 
are necessary for this project. Thyristor SCRI is 
mounted on a heat sink made to the dimensions given 
in Fig. 3 and this is then attached to a convenient part 
of the car, but insulated from the chassis by a block 
of wood or large nylon screws. Connection points to 
the existing car. wiring are indicated by arrowheads in 
Fig. 1. Use the correct connections for your car, or 
components may be damaged. 

SCR 
1 2 3 4 5 6 7 6 9 10 11 Ia 13 44 CATHODE = = ,-... - 000O 000000 
= == = .-." = = 000 0000000 -- r OOS OOSO 00 
Ou000S SÖ0 00 = I = r = 

O 0 0 O S 0 0 0 0 0_0 

00000. oo o 000 
.- S 

MATERIAL __ 16 SWG 

SLOTS TO SUIT 
FIXING 

¡..r COPPER OR ALUMINIUM 

Fig. 3. Suggested dimensions for SCRI heat sink 

iiiiiRO1 
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Conference on Pattern Recognition 
ASHORT while ago scientists of many different 
disciplines met to exchange views on a topic of 

common interest. This was at the Conference on Pattern 
Recognition held at the National Physical Laboratory, 
Teddington, Jast July. 

The problem under discussion related to visual and 
auditory pattern perception and the design of systems 

potential of solid state devices using plasma principles. 
He describes the award as his first "big break" and hopes 
his studies in the U.S. will eventually be of benefit to 
Britain. 

The award, made annually by the Royal Television 
Society in conjunction with the Radio Rentals Group, is 
given to a post graduate student in a United Kingdom 
educational establishment in - recognition of Baird's 
contribution to television. It is worth £200 and is intended 
to assist the winner in spending up to about IO weeks 
abroad investigating some-aspect of electronic engineering, 
television or allied technology. 

NEWS BRIEFS 
Study Tour Award 

A22-YEAR-OLD electronics student has on the 1968 
John Logie Baird Travelling Award-and a trip to 

America to study his subject. Anthony Roma Taylor is 
at the University College of North Wales evaluating the 

aerials. 

Airport Television 
HEATHROW Airport is being fitted with a new flight 

installation display system to keep staff in touch with 
arrivals and departures. The heart of the system is an 
RCA (Great Britain) Ltd. digital-to-video converter which 
feeds information via a Rediffusion hf. distribution 
system to 265 display monitors. Nearly lO miles of 
cable is involved. 

New Underground Movement 
REMOTE control equipment which enables one super- 

visor at Blidworth Colliery to control nine under- 
ground conveyors is to be extended to cover 15 conveyors 
with the aid of new telemetry equipment ordered by the 
National Coal Board from English Electric. 

Depth Sounding Development 
AUNIQUE system which provides a profile of sound 

velocity against depth has been designed and built by 
the marine systems division of the Plessey Electronic 
Group for use on the French naval research vessel Henri 
Poincaré. The system plots sound velocity against depth 
and records these parameters in both digital and graphic 
form. The information obtained will be used to correct 
the readings from the ship's sonar ranging and position 
fixing equipment. 

Computer Strikes Dold 

RUSSIAÑ scientists have programmed a computer to 
discover deposits of gold and other rare metals in 

Siberia and the Soviet Far East. Fed with information on 
the geological character of an area, the machine will 
indicate deposits o rare, materials and estimate their 
reserves. 
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based on the most complex of computing systems-the 
human brain. Psychologists and physiologists with their 
experience of living organs and systems, and engineers with 
experience of automatic pattern recognition devices joined 
together in this interchange of ideas. Some 30-odd papers 
were presented by eminent authors from North America 
and Europe. 

The three-day conference was organised by the Control 
and Automation Division of the Institution of Electrical 
Engineers, with the support of the N.P.L. and MinTech. 

Satellite Broadcasting 
DIRECT broadcasting from satellites will be discussed at 

a meeting of the Institution of Electrical Engineers, 
Savoy Place, London, W.C2, on November 4. Topics 
will include the general problems of terrestrial broadcasting 
and the possible advantages of broadcasting from space, 
and the design of suitable transmitters, receivers and 

Eyes on the Sky O 

AMOBILE recording and telemetry Unit has been set 
up at South Vist, Scotland, to reçord data in the 

Petrel rocket programme. This rocket sounding study 
in the Hebrides is investigating physical and scientific 
phenomena in the ionosphere, above the 50-mile limit 
of research balloons and below the 200 mile satellite range. 
One of the studies will probe the origin of the Aurora 
Borealis. 

Each rocket sends, during its six-minute life span, 24 
pieces of information 80 times a second. The data is 
recorded on two Honeywell recorders and the. tapes are 
then sent to Aldermaston for analysis by computer. The 
Petrel programme is sponsored by the Science Research 
Council for use in space research projects by universities 
and other organisations. 
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(isial Set wlth biased Detector. (2) Crystal Set with voltage-qiaudrupler 
detector. (3) Crystal Set with Dynamic Loudspeaker. (4) Crystal Toner with 
Audio AmplIfier. (S) Carrier Power Conversion Receiver. (6) Split-Load 
Neiatralised Double ReIlen. (7) Matchbox or Photocell Radio. (8) TRI- 
FLEXON' Triple Refino with self-adjusting regeneration (Patent Pending). 
(9) Solar Battery Losadepeaker Radio. The smallest 3 designs yet offered to 
she Home Constructor anywhere in theWorld. 3 Subminiature Radio Receivers 
based on the "Triflexon" circuit. Let us know f you know of a smaller 
design published anywhere. (IO) Postage Stamp Radio. Site only lk2 o 95 
X 25. (Il) Wristwatch Radio 115 c -80 x 55'. (12) Ring Radio 70 o 
70' X 55' (13) Bacteria-powered Radio. Runs on sugar or bread. (14) Radio 
Control Tone Receiver. (15) Transistor PIP Amplifier. (16) Intercom. (Il) 
I-valve Amplifier. (18) Reliable Burglar Alarm. (19) LIght-Seeking Animal. 
GuIded Missile. (20) Perpetual Motion Machine (II) Metal Detector. (22) 
Transistor Tester. (23) Human Body Radiation Detector. (24) ManlWoman 
Discriminator. (25) Signal Injector. (26) Pocket Transceiver (Licence required). 
(27) Constant Volume Intercom. (28) Remote Control of Models by Induction. 
(29) Inductive-Loop Transmitter. (30) Pocket Triple Reflex Radio. (3f) Wrist- 

Poll Amplifier. 

Bell. (33) 
reo Push- 
£ht-Beam 

Transmitter. (38) Silent TV Sound Adaptor. (39) Ultrasonic Transmi 
(40) Thyristor Drill Speed Controller. 

YORK ELECTRICS 
333 YORK ROAD, LONDON, S.W.11 

Scud ii RAE. for fill aiuila, a brief deaerípliovxiid Plotoiirvph. of ill Kil. 

AT LAST-INTEGRATED CIRCUITS YOU 
CAN AFFORD! 

We offer only brand new Mullard devices, guaranteed 
not seconds or rejects. 

TAA263 LINEAR AF AMPLIFIER 77dB GAIN 19f. 
TAA300 I WATT AF AMPLIFIER 8 OHM 
OUTPUT, no output transformer needed .. 45/. 
TADI0O COMPLETE RECEIVER CIRCUIT WITH 
1f WATT OUTPUT ........ 65/- 
TAA32O METAL OXIDE SILICON TRANSISTOR 
PREAMP with phenomenal gain of 40 mA/V. 1/. 

Ali Mullard devices and components can be supplied 
at competitive prices. 

Data Sheets provided with all devices. Terms.-C.W.O. 
P. & P. 9d. 

DEXTER & COMPANY-COMPONENTS DIVISION 
14 Endsleigh Gardens, Upton Heath, Chester CH2 ILT 

Tel.: Chester 26432 

PRINTED CIRCUIT KIT 
BUILD 40 INTERESTING PROJECTS on o PRINTED CIRCUIT 
CHASSIS with PARTS and TRANSISTORSfrorn your SPARES BOX 
CONTENTS: (1)2 Copper Laminate Boards 4+ X 24' (2) I Sourd for Match- 
box Radio. (3) I Sourd for Wristwatch Radio etc. (4) Resist. (S) Resist 
Solonn. (6) Ech.nt. (7) Cleonsor/Degreaser. ¿S) I6-pagn BookieS Printed 
Circuito for A,vvtrro. (9) 2 Miniature Radio Dials SW/MW/LW. Also fi'e 
with each kit. (I 0) Essential Design Dato, Circuits. Chassis Plans, etc. for 
40 TRANSISTORI5ED PROJECTS. 
A very comprehensive selection of circuits to suit everyone's requirements 
and Constructional ability. Many recently developed very efficient designi 
published for the first time, including lO new circuits. 

EXPERIMENTER'S ji PRINTED CIRCUIT KIT 

8/6 

- 
60 Postag&PacklI6(UK) 

ll 

RELIABLE COMPONENTS I-AT THE RIGHT PRICE!! 
SUBMINIATURE TAGBOAP.DS (14m. widn).-.6.way at 1/3: lB-way at 3/- ea. 
CAPACITORS -CERAMIC TUBULAR (Standard values).- 47pF to 0OlpF. 

Bd. co. 
RESISTORS- CARBON FILM-4 watt 5%, IO ohm to IO reegohm.- 34d. 

ea. or 3/3 per doc, 
POTENTIOMETERS-MINIATURE CARBON.- 5kO, 10ko 25kO 50kO, 
100kO, 250kO, 500kO. 1Mo. 2Mo. LOG.; 5ko. 10ko, 25ko. SObO, 
bakU, 250ko. 500kO. IM O. LIN. Less Switch.- all at 3f- ea. (2/9 ea. in 
quantities of 4 or morn of the same aalue.) 
DIODES.- OA47, OA7O. OA7I. 0A79, pABI. 0A90, OA9I. OA200, 0A202 

ut 2/- ca. 
TRANSISTORS.-OC44, 5/6; OC4S, 5/4; OdI, 414; 0072, 5)4; OCB3 4f-; 
BCIO7, 3/I I; BCIOB, 3/3; BCIO9, 3/Ii; NKT2I2, 4/4; NKT2I8, 3/Ii; NKT228, 
3/Ii; NKT27I, 3/4; NKT274, 3/4; NKT675, 4/3; NKT676, 4/-; N4Ç773, 4/8; 
2G302, 4/.; 2G371, 2/IO; 2G374, 3/8; 2N3706, 3/9; 2N3707, 4/6; 
2N3B19(FET), 1413; 2N3B20(FET), 20/.; BRY39(SCS), i0/6 2N2646(UJT), 
10/6; 2N2926 SERIES-all groupa at 3/3 ea. (or 2/6 each in multiples of One). 

Postage and Packing is charged at II. in the ¿ (MinImum 2/- perorder). 

M. R. CLIFFORD & COMPANY (Components Department) 
209a MONUMENT ROAD, EDGBASTON, BIRMINGHAM 16 

Terms: C.W.O. (or COD-over £3 only). Tel. 021-454 6315 

2 to 5 OCTOBER I9AR 2 OCTOBER BY POSTMASTER GENERAL 

OPEN IO a.m. to 9 p.m. ADMISSION 3/6 

DISPLAYS BY 

DIPLOMATIC WIRELESS SERVICE WIN 
ROYAL AIR FORCE £185 
ROYAL SIGNALS HQ 170A & V.H.F. 

ROYAL NAVY HAMMARLUND 

POST OFFICE 
RECEIVER 

HOME CONSTRUCTION AND DESIGN COMPETITION AND 
by 

exchanging this 
DISPLAY advert for free 
COMPLETE TRANSMITTING STATIONS WORKING THE WORLD raffle entry form 

EDUCATION AND TRAINING INFORMATION at EXHIBITION 

S E E COMMUNICATION RECEIVERS 
AND RADIO EQUIPMENT 

at the INTERNATIONAL RADIO ENOINEERINO COMMUNICATIONS EXHIBITION 

ROYAL HORTICULTURAL NEW HALL, Oreycoat Street, Westminster, London, S.W.1 

Wednesday to Saturday EXHIBITION WILL BE OPENEb AT NOON 

RADIO SOCIETY GREAT BRITAIN 
WORLD'S FINEST 
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negative pole. 
I am familiar with the "old" valve 

applications of these terms but now 
and again I find myself confused when 
I seek to relate them to published 
semiconductor circuits. 

Perhaps the classic example of my 
difficulty was contained in the dia- 
grams on page 202 of the March 1966 
issue which contained No: 17 in the 
series of Beginners Start Here 

In Figs. 17.la and Fig. 17.lb are 
depicted, among other things, a valve 
diode with the words "anode" and 
"cathode" in the positions I would 
expect in relation to the valve. But 
the semiconductor diode cathode is 
marked + (plus) and this is con- 
firmed in the note to Fig. 17.lb. I have 
always linked the sign + with positive. 

Please sort me out 
W. Thompson, 
Edinburgh, 9. 

Unwanted radiation 
Sir-I have read with interest the 
article by E. J. Pepper on Radio 
Control for Model Boats. 

Whilst he has taken admirable care 
to reduce the level of radiation from 
the receiver described, the transmitter 
seems designed to produce inter- 
ference. Was it really necessary and, 
indeed, within the G.P.O. regulations 
to 100 per cent modulate the carrier 
with, of all things, a square wave? It 
would seem that sidebands at up to 
600Hz intervals must extend far out- 
side the permitted band, and I wonder 
if Mr. Pepper has tried the experi- 
ment of tuning a receiver through, for 
example, the 28MHz Amateur Band 
in the vicinity of his transmitter? 

If this is a case of anything being 
allowed at the low power level in- 
volved, then a listen to the U.S. 

was lIkely to be a problem, although it is 
agreed that this was not a test for 
28MHz.-E.J.P. 

See also POINTS ARISING on page 725. 

COURSES... 
Syllabus: RAE Course and Morse 
Practice, by p. G.. Martin, 
B.SC., G3PDM, at Durham 
Technical College, Framwellgate 
Moor, Durham. Commences 
September 27-6.30 to 9.30 p.m. 

Syllabus: RAE Course, at Car- 
bridge County School. Com- 
mences mid-September. Further 
details can be obtained from V. 
Allison, G3TNX, 14 Silverdale 
Drive, Winlaton, Co. Durham. 

But cost must come into considera- 
tion! 1f one has a small fortune, by 
all means go ahead with masses of 
superfluous circuitry developed from 
a basic idea, but if a circuit is going to 
be practical, and above all reliable 
and easy to service, make it simple. 

We are not concerned with 
"offerings of free gifts". Any man 
will choose the most luxurious 
equipment if he is getting it for 
nothing. lt is not much use producing 
a computer "for the housewife" if it 
Costs a few thousand pounds, simply 
because of its "frills" and gimmicks. 
We should be concerned with value 
for money-something rather rare, 
nowadays. 

Norman J. McLeod, 
Montrose, Angus, 

Scotland. 

Plus or minus? 
Sir-According to The Concise 
Oxford Dictionary "anode" is a 
positive pole and "cathode" is a 

+II 
Cv,ntionaI 
Currint 

Fig. I. 

The conventional current inside a 

battery flows from negative to positive. 
Outside the battery it flows from the 
positive terminal through the load to the 
negative terminal. The triangle part of 
the diode symbol forms on arrow head 
indicating conventional positive current. 
-MAC. 

25KHz 
wave the power in the = 41st 

harmonic will be reduced 1,700 times on 
that at 600Hz, which in itself is excep- 
tionally small. 

However, the square wave is not pure 
and in fact it can be shown that when the 
period of the harmonic approaches the 
rise and fall twnes of the square wave 
the power in the harmonic tends towards 
zero. 

An attempt was made to measure the 
modulation rise and fall times at TR4 
(Fig. 13) and was of the order 30SOms 
(virtually negligible as far as the opera- 
tion of the control is concerned). This 
suggests that the harmonics of 30KHz or 
so can be ignored in any case. 

in the testing period it was pointed Out 
that the unbuffered receiver gave con- 

siderable interference on TV receivers 
when placed, say, 8 ft from the aerials. 
On two TV receivers, on oil bonds, there 
was no interference evident when the 
transmitter was placed 3 ft from either 
aerials or receivers. One receiver has an 
i.f. of 30MHz, and in my opinion, would 
have eiven some indication. if interference 

A SELECTION FROM OUR PUSTBA 

Make it simple 
Sir-Mr. D. Bollen (Readout, August) 
seems to be condemning the argu- 
ment for simplicity. In many cases, 
simplifications are essential for any 
commercial device. I am certain that 
the simple PAL colour TV set will 
soon make its appearance on the 
market. The "de-luxe" PAL colour 
set with its expensive delay lines, 
matrices and what-have-you, is all 
very well if you have £300 to spend 
and want excellent performance where 
cost is no object. 

Regarding the polarity of diodes, the 
electron current actually flows through the 
diode from cathode to anode. The plus 
sign is given on the circuit symbol to 
indicate the termino! that is usually 
marked with a red band or spot. Con- 
ventional current is generally accepted as 
being from positive to negative external 
to the device. The diagram Fig. I illus- 
trates this and can be compared wth a 

battery circuit. 

arod,csthOdt 

was taken to minimise the effects of 
unwanted radiatIon, which was far more 
apparent in the case of the receiver 
(without buffer stage) than with the 
transmitter itself. The band allocated to 
model control is 2696-2728MHz and 
the transmitter carrier is 272SSMHz, 
and hence, strictly speaking, the side- 
bands should be confined to 25KHz. 
This was not overlooked in the design 
stages, but indeed, for simplification 
purposes, the modulation was described 
as "square" in the text. 

You rightly point out that deep square 
wave modulation can cause high order 
sidebands, and indeed for a pure square 
wave will appear as odd harmonics of the 
fundamental modulation frequency 
(600Hz) of power (strength) reducing as 
the square of the reciprocal of the har- 
monic number. Hence for a pure square 

Citizens' Band should demonstrate 
that low power can be very effective 
at27MHz. 

C. J. Webster, 
Ringwood, Hampshire. 

As you hove noted, considerable care 
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! ! 
Model CN240/2 

- 

31,_ : Please send me the Antes colour catalogue 
15 watts - 240 volts d I 

Elli Please me the following 
. U 

Fitted with nickel plated bit (3/32) and in send irons 
: 

handy transparent pack. From Electrical and Radio Shops Quantity Model Bit Size Volts Price 

or send cash to Antex.. 
I. 

. 

Ilenclosecheque/PO/cashealue I 

Antex, Mayflower House, Plymouth, Devon 
ADDRESS 

U ................................................................ 
U 
U 

Telephone: Plymouth 67377/67378. Telex 45296 PElO ........................................ 
Telephone ........................ 

1 

Complete precision 
soldering kit 

This kit-in a rigid plastic 
"tool-box" - contains 
everything you need for 
precision soldering. 

Model CN 15 watts 
miniature iron, fitted 

" bit. 
Interchangeable spare 
bit, h". 
Interchangeable spare 
bit, h". 
Reel of resin-cored 
solder 
Felt cleaning pad 

Stand for soldering iron 
Space for stowage of 
lead and plug 

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

When you buy a British 
made Antex miniature 
soldering iron you are buying 
a specialised precision 
instrument that has proved 
its success in the majority of 
leading companies in the 
electronics industries 
throughout the World. These 
are professional irons for the 
man who wants the ultimate 
in precision soldering. The 
versatility and accuracy of an 
Antex iron will give you 
fingertip control over any 
soldering problem. Send for 
your Antex iron now. Or ybu 
may have our colour 
catalogue. Simply complete 
the coupon. 

CN 15 watts. Ideal for miniature and micro 
miniature soldering. 18 interchangeable spare 
bits available from .040' (1mm) up 
to 3/16'. For 240, 220, 110, 50 or 24 32ß 
From Electrical and Radio Shops or 
send cash to Antex. ACTUAL SIZE 

O 18 watts. Ideal for miniature work on 
production lines. interchangeable apare 
bits. 3132'. 1l8'. 3116'. end 114'. For 240. 
220 or 110 volts. 3216. 

C 

E 20 watts. Fitjed with 1/4' bit. 
interchangeable apare bita 3/32' lIa'. 
3116'. For 240. 220. 110 or 24 volts. 35/.. 

ES 25 watts Fitted with 1/8' bit. 
Interchangeabls bits 3/32'. 3/16' end 1(4'. 
Ideal for high speed production line.. 
For 240. 220. 110.24 or 12 volts. 381-. 

'. ___Li2T-b 

F40 watts. Fitted 5/le' bit. 
Interchangeable bits 1/4'. 3/16'. 1/8'. 3/32' 
Very high temperatura iron. Available 
for 240. 220. 110. 24 or 20 volts. 4216. 

Spare bits and elements for all models 
and voltages immedIately available from stock. 

available 

plug in 
the smallest 

L. soldering iron 
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2562711 30V high gain 4/- 2564062 30v bigle gain - 4/B 
G.E. 2N2906 plastic range: 29V 200mW 
red spot 50 to 110 2/3 yeliow spot ß = 150 to 300 2/6 
oronge spot ß 90 to 180 216 green spot fi 231 to 470 1/- 
2N2928, our choice of colour 2j3 each. 10 for 21/-. 
Ricin reicability ceramic types aleo available: 
C82926 red 3/9; Orange 4/-; yellow 4/3; CS2925 20Vß = 235 to 470 6/-. 

BAILEY 30 watt AMPLIFIER complement es deaeri0enf in Wireless World, Mop '69 
MJ481 npn ). matched pair 22/191- 40361 12/6 40362 16/9 
M3491 pop J Output BC 125 12/- BCO26 1.2/- 
40361 npn imatehed pair BCIO7 2/9 BC109 2/V 
40362 pup J drivers 61/1013 
Total for one Chaemel F7181- lid; with 10% diocouat only 28/1313. 
Total for two channels 214/16/- lint; with 13% die0000t only 612/11/8. 
High Power Transistors: 2N3010 19/6; 2N2147 16/9; NKT4O3 14/30. 

ALL GOODS BRAND NEW s NO SURPLUS S PLEASE REMEMBER TO 
DEDUCT DISCOUNT WHERE APPLICABLE 

°BUPER QUALITY NEW RESISTORS 
Carbon 111m high stab,, 10w scoine: 
118W 2% 10 to 1MO 1/10 dOz., 14/6 per 100. 
1/4W 10% 4-70 to 10MO 1/9 dOs., 13/6 per 100. 
1/2W 5% 4711 to 10MO 2/2 doe., 17/- per loo. 
1W 10% 4711 to 10MO 3/3 doz., 25/10 per 100. 
3/6 lose per 100 ii ordered in complete IOO's of one ohmic value. 
Please state resistance valurs required. 
QUALITY CARBON SKELETON PRE-SETS; 1000. 2500, 0000. 1KO. 2KO. 
20KO, 5KO, 10KO, 20K0.25KO. 10KO. 100KO. 200KO. 000KO. 1MO, liMO, 
2MO. 20MO, 5MO. 10MO. 
Available iu borisontol or vertical mounting 1/- each. 

ELECTROLYTICS. SUR-MIN. 
C426 RANGE (MF/V): 064/64, 1/40. 16/20. 25/16. 20/64. 4/10. 4/40. 0/64, 64/64, 
64/25, 8/4, 8/40. 10/2-1, 10(16, 10/84, 12-0/20, 16/00, 16/40. 20/16, 20/64, 20/6-4, 
20/25, 32/4, 32/10, 32/40, 32/64, 40(2-0, 40/16. 50/64, 50/25, 50/40, 64/4, 64/10, 
80/20, 80/16, 80/25, 100/64, 125/4, 125/10, 120/16. 160/20. 200/6-4, 200/10. 260/4. 
320/20, 320/6-4, 400/4. 000/2-5. Ali one price 1/4 each. 

LARGE ELECTROLYTICS 
2,000/50 10/6; 5,000/25 10/6; 5,000/50 17/6; 2,500/70 19/8. 

COMPONENT DISCOUNTS - IMPORTANT 
10% for total order value enreeding £3 list. 
16% for total ordrr value enceoding £10 list. 
Fell end plrking np io ¿1-1/-. Free on ,.J ese, £1. OVERSEAS ORDERS 
WELCOMED. Q,aoluiions fee polluqe se,s0 0v reInro. eir,seil. 

THE ELECTRO VALUE CATALOGUE 
Gives speci8cation., dimensions and many equivalent. of 200 typos of cml. 
Conductors in stork together with detalle of many other componente. Isevaloablr 
to design engineers. 6end 1/- for copy. 

Stores telephone o. EGHAM 5533 (STD 0784-3) 

ELECTRO VALUE 
(Dept. P.EiO) 

6 MANSFIELD PLACE, ASCOT, BERKS 

HIGH SPEED MAGNETIC COUNTERS (4 o I a lin). 4 digit. 12/24/48V islote 
which) 8/6.eacb. P. & P. 2/-. 
COPPER LAMINATE BOARD (9) oc 5) oc 5in). 2/8 ruck. o for 10/-. 
RE-SETTABLE HIGH SPEED COUNTER (1 a 1 a (in). 3 digit. 12/24/48V (,tate 
which) 32/6 each. 

BULE COMPONENT OFFERS 
100 Capacitors 3OpF to 0.Si.c/F. 
230 Carbon Resistors 3 .6 5V. (Transistor type,). 
250 Carbon Renintors O .6 1W, 
100 Ceramic Capacitors 2-1,000pF. 
22 VItreous W/W Re.istors (0%). 
11 PrecIsion Renitoca (0.1% several standard values included) 
22 Clone Tolerance Cups. (2%). 
12 Silicon Diede, 000 p.i.v. 750 mo.. 
4 SIlIcon Recta. 400 pin. 3 amp. 
8 Silleo Recta. 100 p.1w. 3 amp. 
10 Silicon-Teases. (256706/708, B5Y'256l9. .B0Y41/42 types.) Voncarked, Untested. 

ANY ITEM 12/6. ANY 6 ITEMS 62.10.0. 

80Es. (Thyrtetors) CR81/20 5/8; CR81/dO 7/6; CR8S/lO 7/6; CR03130 8/0; 
CRS3I4O 10/-i CR03/So 12(6 each. 
'3000' TYPE RELAYE (ex. new equip.) 50 (or 25/- (our choice) P. & P. 5/-. 
VENEER LIGHTWEIGHT ACCuMULATORS (io, 1) X 1)004to). 1.5 Abe 12/0 each. 
COMPUTER LOGIC BOARDS containing: 14 BCZI1, 2 trimpot.. diodes. etc., 20/- 

LIGHT DIMMER/SPEED CONTROL MODULES: 200 watt; 35/-; 200 watt, 45/-; 
1.000 Watt, 60/-. 
RECORD LEVEL HETERS (By Smith,). 1) X (in, 15/- each. P. & P.2/6. 
MINIATURE RELAYS (!oe, 5 5 x (In), 24V 1 do, 7/6 each. 12v. 10/- Corle. 
P.C. CONNECTORS (13 way in-line), 4/6 puir. 
LARGE CAPACITY ELECTROLYTICS; lOO + 400aF, 273v; 1.000isS'. 20V; 2,5001oF. 
70V; 3.200M 16V; s,0000F. 15V. 4/- eaeh. 4,000sP. 80V; 0,0001aF. 26V, 7/6 each. 

OOO1aF, 20V; 6,30010F, 3V; 10,6OO,F, 30V: 16,0001,F, ISV; 25,O0OtV, 16V, 10/- 

SPEAKER BARGAINS (EEl. 33 00 81es.) With two Tweeters and X /over, 10 ohm. 
65/-; wIth Dual Cone. 15 ohm, 52/6; Single Coser, 3 or 10 ohm, 45/-. P. & P. 3/-, 
PAlIE, 1225, 2OwaH (Dual Cone), 95/5.?. 6 P. 5/-, 
TWEETER (R.M.I. 5ta). 11 Ohs,,, 12(6. 
CAR RADIO (3/S ohm), 7 oc 4to, 15/-; 8 oc Son, 17/0. 
LT. TRANSFORMERS. Prim 240V. SEC. 10/20/20V, and 3.5 amp, 20/-. P. 6 P. 6/.. 
O amp. mode! 25f-. P. .6 P. 5/-, 

PATTRICK & KINNIE 
81 PARK LANE, HORNCHURCH, ESSEX 

ROMford 44473 

Veo (sat) 12W max. @ Io IA, 3h bOrnA. 
The Seven types above are offered at thefollowing low prices: 
2964285 to 2964292,2963794.1/3 each; B500l yellow. 18/6 each. 

PEAK SOUND "dR-KIT" No. 5 Pack. 12/6: adhesive copper strip, lift, I or A In., 
2/-: lOOit. X I or *10.. 30/-. Perforated board Olin. matrix Sin, o allo., 4/-: 
21m. X 3in.. 1/6: lin. X. 3110.. 1/9. 

ALL FRAK SOURI) PROI)UCTS AS ADVERTISRI) 

* UNBEATABLE VALUE IN NEW SEMI-CONDUCTORS 
BCIO7 SERIES 5C167 SERIES 

300mW; 300MBc TO'lS 180mW; 300MHo fT (Plastic) 
BCIO7 Vee 45V max BC167 Vee 41V max 

ß=123to500 2/9 $325tob00 
BC100 Vus 20V max BC168 Ver 20V max 

2/3 

ß 135 to 900 . 2/6 
' $ 125 to 900 2f- 

BC1O9 Veo 20V max BC 169 Veo 30V max 
ß.340t0900 ß=240t0900 
io. noise 2/9 low noise 2/5 

FIELD EFFECT TRANSISTORS (PETs) 
MPFIOS 25V max. gus 2 to OmA/V, low noise 8f- 
2963819 38V max, gm = 2 to t'SmAfV, low noise 10/- 
Texas SILECT range: 
High current driver. upo U:gh current driver, pop 
2963704 30W high gain 4/- 2N3702 28V high gain 4/- 
2963705 36V medium gain 3/8 2963703 30V medium gain 3/8 
T1960 28V very high gain 4/3 TIS6S 25V very high gain 4/9 
Low Current small signai, nlsn low current small lignai POP 
2N3707 20V law noise 4/8 2N4058 39V low noise 51- 

to professional standards with ease. Soldering 
Is easier too, scare modifications. That is why 
"Clr.klt" Is also widely used in labs., industry 
and by experimenters. A 5ft. spool; i'rin;wlde 

costs only 
"Cir.klt" Olin. Matrix Board is available In 3 sizes: 
5 x 3ln., 4/-; 2 x 3In., 2/6; 2x 31m., 1/9. 
"CIr-kit" and other Peak Sound products, i.e. Stereo Amplifier Kit, 
Mln-Speaker Kit, etc. are obtainable from good high-fidelity 
stoCkists. JUST OUT-The authorised "Peak Sound" version of 
the revolutionary Baxandall loud speaker system. S.A.E.fordetalls. 
In case of difliculty, p/ease send d/rect, adding 4d. to va/ue of order to 
cover cost of postage. TRADE ENQUIRIES INVITED. 
AT THE R.S.G.B. EXHIBITION, Horticultural Hall, Westminster 

Oct. 2-5 
"Cir-kit" Is an exclusive speciality designed and made by 

PEAK SOUND (HARROW) LTD. 
32 St. Jude's Road, Englefield Green, Egham, Suri'ey 

¡elehone: EGHAM 53k 

LOW COST PLASTIC ENCAPSULATED SILICON TRANSISTORS 
2N4265 pup high reverre baae-emitter voilage eating. BVcbo, BVceo. BVebo all 

over 35V; f = 7MHz minImum. I,FE 35 to 150 1? Sc - lOmA. Ver 
(oat) 05V maz. @ C tOmA. Ib = lmA. 

2N4286 upu high gain hFE - 100 mIn. Ir - lOgrA. 150 to 600 IC - InvA. 
BVcbo over 36V, BVeeo over 25v; iT - 080MHz typ l Sc - ImA. 

2N4289 pop high gaio bYE 100 mio. Ic lOOgrA, 560 min. 1g Intro. 
BVCb0 over 00V, BVeeo over 45V; fT 170MHz typ @ Io - ImA. 

2N4291 pop large ciDral high gain. bYE = 100 to 300 @ IC SOOmA, Vce = 
10V. BVcbo over 46V. BVceo over 30V, Ver (rat) = I-IV mao. @ Ir = 
bOrnA, Ib = lOrnA. 

2N4292 opn UHF, low noioe. (T 570MHz typ @ Ic - 2rnA, Ver - 5V. hPE= 
00 typ. BVcboover 30V, BVceo over 16V. NF. 0dB moo @ Te 
IrnA. f 100KHz. - 

1N3704 upo large nigual high gaio (complementary to 2N4291). BVcbo over 40V, 
BVceo over 20V; tOPF. 100 min. @ Ic = bOrnA. 

Ali the above ore rated at 500mA roan. Ic; 200mW max. @ 15'C. Size 0175 X 0090 
X 0.090 high. Lead arrangement: in-line. 
B5001 POWER type on T000 lire haze. npo high gain. Collector i.olatcd from 

mounting audace (600V inraulatlon). D:aaipate. 143W max. @ Te = 
100CC and Ver = 10V. Vero max. .= 31V; Ic max. - 3A; lb max. = 
IA; Ti maz. b50'C. bYE = 100 ta 170 H Te - OSA (yellow aciection). 

Better than . 

anything 4:::' J. - 

youhave 
ever used before 
This is the quicker, cheaper, tidier and more 
efficient way to make a modern flat-board cir- 
cuit. Unique "Cir-kit" adhesive copper strip 
and special matrix board enable you to work 

L ECTRO VA LUE 
FAST MAIL ORDER SERVICE 

NEW 

APEP(SOUNP o 

n 

INSTANT 

CIRCUIT 

SYSTE 
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THE GENERATION OF ELECTRICAL 
OSCILLATIONS 

The basic circuit of an oscillator consists of a resonant 
LC circuit (Fig. I). 1f this contained a pure 
inductance and capacitance, an electrical oscillation of 
frequency I/(2irs/LC) would be set up and maintained 
forever. 

However, every practical inductance and capacitance 
has a real resistance in addition to its L or C (Fig. 2), 
and it is through this resistance that the oscillation 
loses its energy and dies down. Even if the inductance 

and put it into the circuit (Fig. 4). If it were of the 
right value it would cancel out the effects of the positive 
resistance in the circuit, and thus the oscillations would 
be maintained. This is actually the way in which the 
GaAs devices work. 

The generation of electrical oscillations thus depends 
on devices which either amplify or exhibit negative 
resistance. Such devices are called active devices. 

In order to gain some insight into solid state active 
devices, it is necessary to understand some of the 
properties of semiconductor materials, of which 
practically alithese devices are made. 

733 

reflected in narrow beams. 
This is made use of in radar, where microwave 

signals are transmitted; the reflected signals from an 
object are detected and compared with the transmitted 
signal to determine the distance and velocity of the 
object. 

The importance of microwaves in communications 
lies in the tremendous amount of information that can 
be carried by electromagnetic waves at such high 
frequencies. A microwave carrier wave at 10GHz 
could carry 100 times more information than ä v.h.f. 
signal at 100MHz. 

In order to understand how this exciting flew method 
of generating microwaves works, it is necessary to 
review briefly some fundamentals of electronic theory. 

and capacitance were pure, we would still want to draw 
off the oscillating electrical energy for our use, and thus 
there would have to be some means of maintaining the 
oscillations anyway: 

Now, if we could amplify the oscillations and feed 
back part of the amplified signal, in such a way that it 
reinforced the original oscillations to make up for 
losses due tO real resistances and the drawing off of 
energy, then the oscillations could be maintained and 
used. This, of course, is the actual basic circuit of 
most electronic oscillators (see Fig. 3). 

Another way of maintaining the oscillations would be 
to cancel out the effect of the real resistances and any 
load resistances used for abstracting energy. Suppose 
we had a device which had a negative value of resistance 

AT PRESENT, microwave generation is almost entirely 
carried - out by power-consuming valves like 

klystrons, which are the equivalents at microwave 
frequencies of triode and pentode valves. These 
microwave valves have been the main obstacle to the 
wider application of microwaves in the commercial 
and industrial fields. 

When the transistor was invented, its potential lay in 
the replacement tf the large power-consuming valves 
necessary in electronics to generate and amplify electric 
signals. Similarly, these GaAs devices will be able to 
generate and amplify microwaves much more easily and 
efficiently than present microwave valves and will be 
much smaller than them. 

The importance of microwaves lies in its two main 
applications-radar and communications. Micro- 
waves are electromagnetic waves of much higher 
frequency than those used in conventional radio 
communication, being of about 1GHz to about 
300G Hz. Electromagnetic waves of this frequency 
range have transmission properties through space 
similar to those of light. They tend to travel and be 

1L1 ± 

Fig. I. 

Hg 

i 

T 

Fig. 2. 

NEGATIVE RESISTANCE 

Fig. 4. 

importance that brought about by the transistor has 
been achieved by recent rèsearch on semiconductors. 

developed, which will in time do for microwave electronics 
A whole new family of semiconductor devices is being 

whnt th trnncict..r hnc nIrnAti .hin (ni. h ìirnnnt_Ani, 
application of elect;;nics in the domestic and industrial fields. This 

important development depends on the ability of a semiconducting 
mnterinL anlli,jm nrcpnid. tri .mit mirrAwnv.c whn n vnItnu. ic nì.SIinA 

to ;ì; ;;;,,u' ;f;;; ;; hew I?aI 
(GaAs) devices, this article first recapitulates general semiconductor theory. 

LIMITED SPACECHARDE ACCUMUTION MODE 

A môjor breakthrough in electronics rivalling in 
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than an insulator. take part in conduction (Fig. lib). 

EMPTY BAND BAND 

} 
CONDUCTION CONDUCTION }EMPTY 

LEVELS >. L ____________}ENERGY _t 

J 

FORBIDDEN FORBIDDEN 

'Ì>FILLED 
ENERGY CAP ENERGY GAP _____________ 

LEVELS 

LEVELS W _______________ 
z 

DISTANCE 

z 

} FILLED VALENCE BAND 

Fig. 5. FIg. 6. Fig. la. Fig. lb. 

C.B. HALF 

____________________ ELECTRON 

. . . . p 
Ci. 

4 INTRINSIC F.C. ER}LL 

rvJJil4 rJÀr 
Fig. lc. Fig. 8. Fig. 9. FIg. IO. 

ÎÎÎf ----------------- .ENPTY G. LEVELS ÍÏÍ 
Fig. lia. Fig. lib. Fig. 12a. Fig. lib. 

thisextra energy. The valence band in an insulator is 
completely filled and the conduction band is empty 
(Fig. lb). 

The electrons in the valence band cannot moveto 
form a current as there are no higher energy levels for 
them to occupy as the energy levels in the forbidden gap 
are not open to them. In a metal, the valence band is 
also full but the conduction band is half full (Fig. 7c). 

The electrons in the conduction band have plenty of 
higher energy levels to occupy and thus can move to 
constitute a current. Thus a metal is a good conductor 
of electricity. A semiconductor is like an insulator in 
that its valence band is full and its conduction band is 
empty, but it has a much smaller forbidden energy gap 

Such a semiconductor - is called an intrinsic semi- 
conductor (Fig. IO) since its conducting electrons and 
holes which are equal in number, arise from its own 
energy levels. 

When certain impurities are introduced into semi- 
conductors, they can give rise to extra electrons and 
holes in the conduction and valence bands respectively. 
1f arsenic is introduced into the semiconductor ger- 
manium, each arsenic atom has an electron which is in 
an energy level in the forbidden gap. This level is 
shown in Fig. I la. These levels are so close to the 
conduction band that the electrons in them are nearly 
àll transferred to the conduction band at room tempera- 
ture. Thus many more free electrons are available to 

they form an almost continuous band. This is 
illustrated by the filled levels in Fig. 6. 

In all solids, there exists a range of energy levels 
which cannot be occupied by the electrons. This 
forbidden range or gap separates two energy bands 
which may contain electrons, called the conduction 
and valence bands. This is illustrated in Fig. la. 

When a voltage is applied to à material, for a current 
to flow the electrons must be able to accelerate and 
move freely. They must be able to acquire energy in 
order to. move. An insulator does not conduct 
electricity, because its electrons are not able to acquire 

consutute a current. 

INTRINSIC SEMICONDUCTOR 
The energy gap in semiconductors is so small that at 

room temperature an appreciable number of electrons 
can be given enough heat energy to be transferred to the 
conduction band, so that the semiconductor can 
conduct an appreciable current. 

The holes created by the transference of the electrons 
can also move and add to the current as there áre plenty 
of energy levels below them to which they can move. 

ELECTRICAL PROPERTIES OF 
SEMICONDUCTORS 

Semiconductors are materials of intermediate con- 
ductivity between metals and insulators. Conductivity 
in solids depends on the properties of the electrons in 
them that make up the electric currents through them. 

These electrons have various energies in every solid, 
'hich can be depicted by a diagram (Fig. 5) showing the 

energy levels that the electrons cân occupy. Each level 
can hold only two electrons so that the electrons in a 
solid are arranged in an ascending series of energy 
levels: Actually the levels are so close together that 

If an electron at the top of the valence band can be 
given an energy Eg (Fig. 8), it will be able to jump. 
across the gap to the bottom of the conduction band as 
shown in Fig. 9. 

When it does this, it leaves behind a "hole" in the 
valence band which is really just the absence of an 
electron, but behaves just as if it were a positively 
charged particle. In the energy level diagram, a 
downward movement in the. hole level means an 
increase in hole energy. The electron in the con- 
duction band has plenty of energy levels to which it can 
go; thus it can move under an applied voltage and 
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I, 

I. 

(Excerpt from our SPECIAL OFFER B/1968) 
KIT No. 7 for high qualIty, high power A.F. transformons.. 
amplifier 6 translators 20W only 59/- 

Supply voltage 30V 
Working current 40-I,300mA 
Loud-speak.r connection 4 ohm 
Input voltage at max. vol. ., 2OmV 
Input resistance 2Kohrn - 

Frequency range 2OHz-2OKHc 
Printed circuit panel for KIT No.7 

The circuit diagram and the parts list are enclosed with every KIT 
ZENER DIODES 43, 56, 62 68. 75, 8.2. 91. lO. II. 12V 214 each 
ASSORTMENTS of ELEC'T'RONIC COMPONENTS 
ORDER No., 
DIO 3 lOO p. gorn,anium diodes sab-minlugure 1314 
TRA I 50 p. different transistors 13/4 
ZE lOi IO p. tener diodes different values 250mW-1W 22/6 
ELKO I 30 p. I f. Electrolytic capucig. sub-win, good sel. 16/-. 
KER I loo p. disk-, tabular-and pearl capan. 20 val. o 5 11/6 
KON I lOO p. plastIc foil condens. 20 vaI. x 5 good sel. 12/6 
EIN I IO p. adjust. potentiom. ohm values good select. 8/6 
WID 1* lOOp, carbon film resist., axial. 4V 20 val. x5 12/- 
WID 14 lOO p. carbon film reSist., axial. 4V 20 val. X 5 
BRAN D NEW ORIGINAL TRANSIStORS 

IL 
equie. 

AC 153 AC 128 1/4 AP 144 AF 116 1/9 
AC 188K AC 178 2/- AF27 = AC 127 1/6 AF 149 = AF IIi 114 
AD 136 2/3 AF 142 = AP 114 2/- RF 107 = BC 107 1/6 
AD 50 0C26 3/6 AF 143 AF 115 1/9 2H 706 = 85(62 1/6 
All goods BRAND NEW of HIGH QUALITY, fully guaranteed. NET Prices 
Subject to prior sole. 
Our deliveries are ex stock Zurich/Sw,gzerlad by air-mail COD. Postage 
and packing wIll bg charged at self-costs. 
Please request our complace free SPECIAL OPFER 8/1968. 
We shall be vary pleased to receive your trial order: 

MAINS POWER PACK KFT: 9/fiestea. 

Price £5.5.O pio. ysi p. t p. circuit 2/fi FREE WITH PARTS. 

I Pit tLtbA I tVLF4 PiK. III juumvv OUtPUt) 

7'tranaistor laDy tunable MW-LW. portable. Set 

printed for foolproof construction. 
MAINS POWER PACK KIT: 9/8 extra. 

Price £4.9.6 plan S p. 

Circuit 2/8 FREE WITH PARTS. -'.-'- - 

50 WATT AMPLIFIER A.C. MAINS200-250V 
-7"»%Nf An extremely reliable general purpose valve amplifier 
S , ,' -with sit eleetronleally mIcetI Input., Suitable for 

G '' tse wIth: mirs. -guitars, gram, tuner, organo, et.. 
.1:, Separate bass and treble eentrols. 

Price 27 gns. plus 20f- p. 0 p. 

AlBI IUW SULlO-STATE HI-FI AMP WITH INTEGRAL 
PRE-AM P 

Spnciflcatloas: IlMO Poner Ontpni (into 3 ahnt. apeaker): 
10 Watte eentlnuouo (aine Wave), 13 watts music- power. 
Sssmslitity (for rated output): ImV Into 3K ahnt, (0-33 micro. 
amp) Total Dtaixrlixn (tif 1Khz): at 5 matto 035%. at rated 
outpUt l-1%. Frt'qs.cuey Reepeuse: Minus 3dB polnto 
20Hz and 40Khz. Specter: 3-4 Ohmo (3-15 ohms may be 
used). Supply reltuqe: 24V tIC. (II' 8005tA (6-24V may be 
ticetI). 

EXCLUSIVE OFFER 
THE DORSET (OOmW Output) 

rn-m1-m-1-rr,d 7-tron1.to0 fully tunable MW-LW. uperhet potuble- 

KITS (or Tran(errnerle AmpIifler, ZENER DIODES, ASSORTMENTS 
with baby alarm facility. et of part.. The Iate.t modulleed 

Capactora, Potontiorneter, Carbon Filo. Rn.i.tor. and branded 
ami pre-I,gnment terhnique, make. thin aimple to build. 

4 ,on) 2301240V. 30w. 
I WIDE RANGE OF MODELS Ie$f cocktail cabinet,, I I I RADIO &TV COMPONENTS (ACTON) LTD. 

i DEMONSTRATIONS DAILY turn, etc. 6for LI. Frse '' 
I I 21d High Street Acton London W.3 i 

i DUKE & CO. (LONDON) LTD. 
I 

i i 323 Edgware Road London W.2 
I 

SIZES AND PRICES radiocr,. IIIun,in,ting pic- I I I 

I 
621/3 Romford Road, Manor Park, E.12 

I I I I 
I Phone OU-418 6001-2-3 Stamp for Free List. Order, bp poet to our Acto. cAdres, plisse. Ope. 9a,.to R p,n ice. Sordop.. Forti 
I 

I 

Olociop Wedoudovs. J 

735 

EUGEN QUECK 

CH-8810 HORGEN 
Switzerland 

STEREOGRAM CABINET £19 
An slsgant Stereogram Cablnst in 
modsrn Venesred Mahogany and 

cloth covsr.d Front Panel 
aLACK LEATHERETTE SIDE PANElS 

Dimensions:52X l7fx 12. Speaker 
positions for Twin IO' X 5° Speakers 

OTHER MODELS-SEND FOR LIST 

I7in.-U 1.10.0 Carr.30/- 

19m. SLIM-LINE 
FERGUSON 24 gns. 

TWO-YEAR GUARANTEE 
EX-RENTAL TELEVISIONS 

FREE ILLUSTRATED 
LIST OF TELEVISIONS 

Ingenieur-Büro 
Import-Export 

Bahnhofstr. 5 

COCKTAILISTEREOGRAM 
CABINET £25 

- 

Polished walnut veneer with 
elegant glass fronted cocktail 
compartment, padded. 
Position for two 10° elliptical 
speakers. Record storage 
space. Height width 
52*°, depth 44°. Legs I gn. 
extra. 

TRANSISTOR CHASSIS DI 
59/6 

6 Transistors. LW(MW. Brand 
New. Famous British Manu- 
facturer (LESS SPEAKERS). 
Size 14° X W P. & P. 4/6. 

TRANSISTOR RECORD 
PLAYER CABINETS 19/6 

P. & P. 7/6. 

tINGLE PLAYER CABINETS 
15/6. P. & P.7/6. 
TRANSISTOR CASES 19/6. 
Cloth covered, many colours. 
Sine 94°X 6+°X 3°. P. & P. 3/6. 
Similor cases in plastic 7/6. 

STRIP LIGHT BULBS 3/9 

Control assembly: lnth*tllng renItorn and copacltore. 
I. Volome PRICE 5f-. 
2. Treble: PRICE 5/-. riCe 
3. Comprehensive l,ss ami treble PRICE 10/-. plosS/ep. X p. 
The above 3 Items eat be porchanwl for nue with the xIeI. 
Pastee Sopplies for the X1O1: 
Piel M (for meso) 35/- plus 4/e p. & p. PIel S (f oretereo ) 42/e plo 4/6 p. 5 p. 

THE CLASSIC 

Volume. Treble. Bane. 2 positIon 
f 

enratch titer nnd 2 ponItlon rnmble 

Spocification: Sesoitivitien for 10 watt Output ) 
3otOOmV. MnqP.U. 2; 

, 

As lOOmV. Tzpe/Ree. oaIpsi IOOmV. Equalleation loe eanh Input 
It eorrect to nithio± 5dB (R.I.A A.) from 20Hz ho seRRe. TonO 
control nage: BazO± 53dB st flORa. Treble ± 14dB st 15KHz. Total diHerläon r (for 
Io satt output) <15%. SIgno! oo(n <-60dB. AC. main. 500-250v. 
SIzelSl loop. 4( deep. 2( hIgh. Teak 0n,hrd Case. Price 8 gns. p. a p. Irre. 

The RELIANT lOW SOLID-STATE HIGH QUALITY AMPLIFIER 
Speciecution,: Oslpst: 10 nOtt-s EMS. P(ne.nave; 13 s-attn EMS. Maeh,.poer. 
Olptl inpednore 3 to 4 ohms. Iopste 3. Xtal sie IOmV; 2. Gram/radIo 250mV. 
T onceno:' OIE Treble control racer 12dB at SOKHn: Bas. rootrol rsnge ±13dB 
at 100Hz. Freq,,csry ,rnpanor (with tone controlo centrai): Mince 84E point. Ore 
10Hz and 40KHz. Sigool to sobe rotin: better than -00dB. Teoeoiator,: 4 silicon 
Planar type and 3 Germsniuns type. Mola. iopst: 520-250V ac. Sloe of eho..i.: 
10 x 3I 't 2°. AC. Main,. 200-210V. For uoe with Std. or LP. record.. musical 
ins(rumento. all makes of piCk.ups and mike,. Separate baoe and treble lift control 
Two input, with control for gram. std mike. Built assi tested. 5° X n ,poskee to 
colt: Price 14/e plus 1/8 p. & p. Crystal mike to cult: 12/8 pto. 1/6 p. 5 p. 
PRICE 05.5.0 plus 5/- p. & p. 

RECORD PLAYER SNIP - 

The 'O'rinceso' 4 speed automatic record changer and 
player engineered with the (most precision for beauty, 
long life and trouble fece .eevice. Will Inke opio teneecorsto 
which may he mined 7(5 to lOin or 1210. Patent stylos 
beach clean, styisso after each playing and at chat off, the k 
pick.tsp locko tOndi into lis ceceo., a most u,efssl featsee with 
portabie equipment-other feature, Include plck.up height 

- rsdju,tment and stylus pressure ndjustment. Thi, truly Is a 
fine instrument whjch you can purchase thin month at Price 
only 25.19.6 complete with cartridge ansi ready to play. 
Pont and insurance 7/8 entra. . s 

CYLDON U.H.F. THREE-IN-ONE HI-FI IO WATT SPEAKER 

T U N E R (°i. A complete Loud Spenker system on one frame. 
I i 

conshinlng there matched ceramic magnet 
Complete with PCSS ansi rl J L speaker, with a low loso cra,.-over network. 
PC8O y i F i 

I 
Peak h.smlling power 10 watlo. Impedance 81 

I .'\ ohnro. Flan density 11,000 gauss. Resonance 
variable tanlug. New 

I outil 40-tOe/o. Frequency range SOc/s to Iekels. 
ansi tsnuoed. Size 4j° x I J 

Bloc 131° x 8,s X 4. By famoso manu- 

X I . Complete 
\ 

liii 21 frsetsrec. Liet price £7. Our price eaie plu. 
. ,. Similar epeaker to (tre above 

with cirnsslt diageans. \:/jJ without tweeter, In 3 ossI 11 nOn:, 39/e plus 

35j- plus 3/6 p. & p. 
flf-p. X is. 

Good, not de,pnlched outside UK. Terms C,W,O. £11 enyoicies Stumped Addressed 
EnvelOno 
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I 1f" ,, . 24/- ea. ____________________ 2" ,, 33/-ea. I 

Complete Set £1O.2.4 
I 

THE MODERN BOOK 00. Carriage and Packing Paid UK only 
I 

BRITAIN'S LARGEST STOCKISTS 
Tompkins & Longman Ltd. o(Brltish and American Technical Books 

LONDON, S.E.27 I LONDON, W.2 
237 GIPSY ROAD, WEST HORW000 I 19-21 PRAED STREET 

Tel.: Gipsy Hill 5000 Phone: PADdington 4185 

________________________________________ Closed Saturday I p.m. 

736 

OFFICIAL SUPPLIERS TO MANY 
EDUCATION AUTHORITIES AND 

RESEARCH ESTABLISH MENTS 

Usual Educational Discounts 

ALPHA RADIO SUPPLY CO 
103 Leeds Terrace, Leeds 7. Tel. 25181 

rite ?NH 
t/Ol 'rEti! 

HOLE PUNCHES 
Instant Type - 
j' diameter 9/6 ea. 

Screw-up Type 
It" diameter 11/6 ea. 

11/6 ea. 

r BiG .... 11/9 ea. 
B8A, B9A 12/6 ea. 

12/9ea. 
12/9 ea. 

1', ,, 13/9 ea. 
14" ,, mt. Octal . 14/9 ea. 
lj ,, 16/-ea. 
1j' ,, 18/6 ea. 
1f" ,, B9G .... 21/-ea. 

NOW IN STOCK 
TRANSISTOR MANIIA 

INTER: G.E.C. 7th Edition 

21/- Postage 2/- 

AMATEUR RADIO CIRCUITS BOOK. 
Pub. R. S. Ct. Britain. 10/6. Postage 6d. 
PRACTICALTELEVISION CIRCUITS. 
Pub. Newnes. 30/-. Postage II-. 
MICROMINIATURE ELECTRONICS 
by J. I-I. Kalish. 40/-. Postage I/- 
THE RADIO AMATEUR'S HAND- 
BOOK, by A.R.R.L. 1968 ed. 48/.. Pos- 
tage 4/-. 
TV FAULT FINDING, a Data Pub. 8/6. 
Postage 6d. 
THE ELECTRONIC MUSICAL 
INSTRUMENT MANUAL by A. 
Douglas. 55/-. Postage 1/-. 
BASIC THEORY AND APPLICATION 
OF TRANSISTORS, U.S. Dept. of Army. 
12/.. Postage 1/-. 
ELEMENTARY TELECOMMUNICA- 
TION PRINCIPLES, by R. N. Rentan. 
30/-. Postage 1/6. 
RADIO VALVE DATA, 8th ed. Com- 
piled by WW'. 9/6. Postage 1/-. 

IT'S A MUST 
\4 j, OUR 

CATALOGUE -'-. ,//I!\'\ JOINTHE 
THOUSANDS 

OF SATISFIED CUSTOMERS 
SEND NOW FOR 

OUR NEW 1968/69 
illustrated catalogue 
NOW AVAILABLE 
(send 2/- in stamps for your copy) 

Catalogue contains prices and de- 
tails of Amplifiers - Hi-Fi Tuners - 
Loudspeakers - Pick-ups - Playing 
Decks-Microphones-Test Meters- 
Hand Toots - Valves - Soldering 
Irons - Tape Recording Accessories, 
etc. 

INTERNATIONAL MAGNETIC TAPE 

Standard Long Play Double Play 

5 609ff. 10/- 900ft. 13/6 i200ft. 17/- 

5f" 900ft. 13/6 1200ff. 16/6 1800ff. 21/- 

T 1200ff. 15/- 1800ff. 17/6 2400ff. 26/- 

BASF TAPE 33 OFF 

Standard Long Play Double Play 

5 600ft. 12/6 900ff. 17/- 1200ft. 27/6 

5f 900ft. 17/- 1200ff. 21/6 l800ft. 36/- 

T 1200ff. 21/6 1800ff. 33/- I _ 2400t. 52/6 

POST & PACKING 2/-. OVER £5 FREE Thank you for reading our advertisement. 

BO LTO N 

S.B.E. Atlas House, Chorlev Old Rd., BoltOn 25881 

l5 guineas 
12 

controls-vol.,-tone on I (Jur price 
plus 10/- p/p. flying lead. P/p. 3/6. 

I 

ii guineas 

BARGAIN - CHANGER DECKS AT LOWEST 
I PRICES EVER 

GARRARD 1025 p/p. 7/6 £7. 0.0 I 

GARRARD 2025 p/p. 7/6 £7.10.0 I 

AT6O Mk. Il p/p. 8/6 £13. 0.0. I 

SP25 MK. II p/p.8/6 £11.15.0 I 

BSR UA25 p/p. 7/6 £6.15.0 

l3x8in. 47/6, p/p. 5/-. l3x8in. plus 2 to suit EMI 13x8in. speakers. 

EMI HIFI SPEAKERS Beautiful oiled teak enclosure I 

twr. 57/6, p/p. 7/6. 8x 5m., lx 4m. 22/6, Retail value £815.0. Our low- I 
p/p. 3/6. Catalogue, full spec. on 
request. Distributors for EMI Sound. low price ONLY 99/6 plus 8/- p/p. 

plus 2/6 p/p. complete with connecting 
lead, etc. P/p. 3/6. 

TELETON 
F2000 AM FN 

TUNER AM 

32 guineas. P/p. 10/-. 

FULL EAGLE RANGE TUNER UNITS, 

AMPLIFIERS, MICROPHONES, SPEAKERS, 

ACCESSORIES, etc. All less 15%. 

DULCI HI-FI AMP. RECORD PLAYER AMP. SOLENTSPEAKERI I INTER-COM SYSTEM. 
7w >( 7w 

MODEL 297 
As fitted to most popular 12 watt. Frequency 59/6 

Usual price 
record players. Our Bargain res. 40-20,000 9TA-HC By Philips. Ideal for work- 

£19.19.o Price 59/6 only. Fully built Usual price diämond shop, home, baby alarm, etc. 

Our big discount and tested. EL84 output. Retail value £6.6.O. Brand 
230-240V mains nnpratad 18 guineas. 50/- nnw in. makpr'q disnlav. 
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n-type and the holes in the p-type can diffuse across the 
junction as indicated by the arrows in Fig. 13a. 
Before this happens, the materials on either side are 
electrically neutral. When the negative electrons 
diffuse across, they leave a net positive charge in the 

greater, and increases further as the bias is increased. 
The junction thus allows a much greater current flow 
when it is biased in one direction (forward) than in the 
other direction (reverse). This is shown in Fig. 15. 

Junction diodes are thus used as current rectifiers and 

7 3.7 

and are usually much more numerous than the intrinsic 
electrons and holes. 

Such a semiconductor in which the current is mainly 
carried by positive holes is called a p-type. semicon- 
ductor. The gallium atoms are known as "acceptor" 
atoms. Thus germanium can be made into either n- or 
p-type material by the introduction of suitable 
impurities, a process known as doping. The 
more heavily doped a semiconductor is, the more 
highly conducting it becomes. 

POTENTIAL DIFFERENCE 
When an n- and a p-type semiconductor are placed 

next to each other to form a junction, the electrons in the 

to run uphill but not downhill, as they are of opposite 
charge to the electrons. 

The electrons and holes are actually in random 
motion due to heat energy, and a few of them do gain 
enough energy to overcome the p.d. at the junction. 
Now, if an external voltage is applied to the junction 
which was in the same direction as the junction p.d., 
the height of the p.d. would be increased. When this 
happens the flow of electrons across the junction is 
very much reduced and practically ceases (Fig. 14b). 
If we apply an opposite bias, we can reduce the junction. 
p.d. and thus reduce the obstacle to the electron and 
hole flow as in Fig. 14c. 

The current across the junction thus becomes much 

These "donated" electrons are usually much more 
numerous than the intrinsic electrons and holes, and 
thus the current in such a semiconductor is mainly 
carried by electrons, and is called an ii-type semi- 
conductor (n for negative electrons). The arsenic 
atoms are known as "donor" atoms. Other kinds of 
impurities like gallium when introduced into germanium 
give rise to empty energy levels, one for each gallium 
atom, in the forbidden gap (see Fig. 12a). 

These empty levels are very close to the valence band, 
and thus the top electrons in the valence band can be 
easily transferred to these empty levels, leaving behind 
holes in the valence band as shown in Fig. 12b. These 
holes are also able to give rise to a conduction current, 

n-type material. Similarly, the diffusing holes leave a 
net negative charge in the p-type material. 

Eventually, these charges form a potential difference 
across the junction that prevents further diffusion of 
electrons and holes (Fig. I 3b). This potential difference 
can be shown on the energy level diagram as a difference 
in the relative heights of the n- and p-type materials 
(Fig. 14a). 

The potential difference and the difference in levels 
increases with the doping on either side. One may 
think of the electrons in the diagram as being able to 
run downhill but not uphill. The energy levels in the 
diagram have an exact analogy with mechanical 
potential energy. The holes on the other hand are able 

-/4 
Fig. ¡7. 
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thin as possible, but there is obviously a physical 
limitation on the ultimate narrowness of the base when 
fabricating a transistor. 

In drift transistors, the material in the base is doped 
unevenly so that a voltage gradient is obtained which 
helps the electrons to travel across it faster. Even with 
such modifications, the ultimate useful high frequency 
response of transistors is limited to the lowest fre- 

quencies of the microwave band. 
Next month: Negative Resistance and the L.S.A. 
Device, 

738 j 

For your personal examination, some important P.s. projeote 

Past, PRESENT, and FtITURE! 

if you are in Town, be sure to look us up on STAND lf, 

The larger current travels on through the base-collector 
junction into the emitter-collector circuit. 

Thus a small current change in the emitter-base 
'circuit gives rise to a corresponding large current 
change in the emitter-collector circuit, and the transistor 
can act as an amplifier. lt can also be used in an oscillator 
circuit to generate electrical oscillations. See Fig. 20. 

A pnp transistor works in the same way with the volt- 
ages reversed and holes taking the place ofelectrons. If 
we try to generate high frequency oscillations with a 
transistor oscillator circuit, the transistor will have an 
upper frequency limit imposed by the time taken for the 
electrons to traverse the base region, which is a transit- 
time limitation. This is why the base region is made as 

MEMO 

DISTRIBUTION: TO ALL P.E. READERS. 

SUBJECT: INTERNATIONAL RADIO ENGINEERING 
COMMUNICATIONS EXHIBITION 
ROYAL HOICULTURAL (NEw) HALL, 
LONDON, S.W.l. 
OCTOBER 2 - OCTOBER 5 

reach the area near the second junction as the centre 
region is so thin. 

Now, to these electrons, the second junction is biased 
in the direction that aids their movement across it, and 
thus nearly all of them go on to the other n-type region. 
The rest (say about 5 per cent) of the origina! number 
that entered the p-type region) enter the bias circuit. 
This is depicted in Fig. 18. The three regions are 
termed the emitter, the base and the collector. 

In practice, the transistor is often biased such that the 
emitter is common to both bias circuits as in Fig. 19. 
The current flow out of the base into the emitter-base 
circuit is always the same small percentage of the total 
electron current through the emitter-base junction. 

NUMERICAL control systems for use in building the 
Concorde airliner are being delivered by the Plessey 

Automation Group to Marvin Machine Tools Ltd. 
Some of the completed systems will be used by the British 
Aircraft Corporation for the production of air frames and 
others will be used in the Royal Ordnance Factory, 
Nottingham, and at the Hawker Siddeley Works, Kingston. 

I.E.E.T.E.¡n Ireland 

AN expansion of membership of the Institution of 
Electrical and Electronics Technician Engineers is 

expected in Ireland following a series of open meetings 
there. 

while the other is reverse biased with a much larger 
voltage as shown in Fig. 16b. In practice the centre 
region is made very thin and is much less heavily doped 
than the two outer regions. Thus the holes in the 
p-type region are much less numerous than the electrons 
in the n-type regions. 

Neglecting the action of the holes in our simple 
analysis, the resulting energy level diagram can be 
deduced from our diagram for one junction (Fig. 17). 

The electrons in the left n-type region can travel easily 
across the forward biased junction but those in the 
right n-type region cannot do so across the reverse 
biased junction. The electrons that have travelled 
across the forward biased region almost immediately 

code on an. electronic keyboard. The equipment then 
translates the data into two binary code patterns. One 
represents the "post town" of the address and the other the 
Street or road. The patterns are printed on the envelope 
as two rows of luminescent dots' which are almost indis- 
cernible to the human eye but which can be read by all 
mail-sorting machines. If the sender of a letter does not 
write the post code on the envelope, the translator will 
con vert selected characters from a town or Street name into 
the required binary code. 

Following trials at the GPOs research station at Dollis 
Hill, London, the first system, supplied by the Plessey 
Automation Group, will be installed at Croydon. 

Contribvtin to Concordo 

AMPLIFYING DEVICE 
The transistor was the first active semiconductor 

device. It was the result of intensive research at the 
Bell Telephone Laboratories (U.S.A.) in 1949 by 
W. Shockley, J. Bardeen and W. H. Brattain. lt 
consists of three layers of differently doped semi- 
conductor material, either np,i or pnp. 

An npn transistor can be thought of as being made up 
of two pn junctions with the centre p region common to 
both. Fig. 16a illustrates the block make-up of such 
a device. 

One junction is given a small forwatd bias voltage 

O.P.O. Outs a Dash with Dots 

AMAJOR step toward. establishing Britain's first fully 
automated postal sorting office is being taken by the 

Post Office with the aid of a now established electronic 
coding system. 

Known as the coding desk translator, the, system sub- 
stitutes the written postal code or address on letters with a 
code that can be undetstood by machines used for mail 
handling in an automated post office. 

At the sorting Office an operator copytypes the six-digit 

signal detectors. The pn junction is also the basis of a 
whole family of semiconductor devices, the most 
important of which is the transistor. 

THE TRANSISTOR-A SEMICONDUCTOR 
NEWS BRIEFS 
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Callers side entrance Stylo Shoe Shop., . 

I I 

Open 10-1, 2.30-4.30 Sat. 9-12.30 L_ . . . j. 
739 

(Carrying strap 1/6 codeo.) Easy build plans and / P. 8.. P. 
parts price list 2/- (FREE with porto). Personal 
flaupiece with swItch socket for prIvate listening 
5/- extra.) 

super seven I 

THREE WAVEBAND PORTABLE k - 

WITH 3m. SPEAKER 
L 

Attractiv, voue sloe 7) X 2 X lila, with gilt 
s I ' I fittings. The ideoi radio forborne, car or outdoors. 

Coven Medium and Long Waves and Trawler 
Basid. Speoialcircuitlneorporatlngs EF. Stages, 

I pOoh pull output, ferrite rod aerial, 7 tranulstors 
and 2 diodes, 2m, speaker (wIll dciv, larger Total building Costs I 

speaker) and all first grade componente. Easy 
I build plans and parte. PrIce list 2/- (FREE wIth J P. & P. 

partO). (Personal F.a,plece with switched socket 
for lIstening 5/- ¡ 

privato cetra.) f I 

61 HIGH STREET, BEDFORD. Tel.: Bedford 523671 
I enclose £ .............................. please send items marked 

i 
ROAMER SEVEN fl ROAMER SIX D i 

TRANSONA FIVE fl SUPER SEVEN fl 
POCKET FIVE D MELODY S!X D 

Parts price list and plans for ...................................................... 

Name ............................................................................................ I 
Address .......................................................................................... 

Attractive culo with red speaker grille. Sloe 61 X 
4f X 11hz. Fully tunable. 7 stages-5 transistors 
and 2 diodes, ferrite rod aerial, tunIng condenser. Total building costs 
volume cant rol, fine tone moving coli speaker allo 
Personal Earpiece with twitched socket for privat. ¡ P, & P listening. All first grade components. Easy build 
plans ond parts price list 1/6 (FREE with portal. 

roamer. SIX 
SIX WAVEBAND PORTABLE 
WITH 3m; SPEAKER 
Attractive ease with gilt fittings, size 7 X 2f X 
11m. World widc reception. Tunable on Medium 
and Long waves, two short waves, trawler Band i- - 

Pius an extra MW. band for caaler tuning of Lux. 
emboura, cte. Sensitive ferrite rod aerial and 
telescopic aerial for Short waves. All I-op grade 
components. 8 stages-6 transIstors end 2 diodes Total building costs 
including Mirro.Alloy HF. Teansistort, etc. 

k, 

8 ot.agen-'-d translators and 2 dIodes. 
Covers Medium, and Long Waves. 
Top quality 3m. 1,orclspraker for 
quality output and allo with Personal 
Eseplece with su.itohed socket for 
private listenIng. Two EF. Stage. 
for extra boost. High "Q". Ferrite 
Rod Aerial. Push-pull output. Hand' 
some pocket sise case with gilt fittIngs. 
Sloe 61 jo 4 X 2m. Easy build plans 
and parts price ilst 2/. (FREE with 
poetI). 

Total building costs 

69I64/3 

RADIO EXCHANGE LTD 

MEDIUM WAVE, LONG WAVE 
AND TRAWLER BAND (to 50 
metres approx.) PORTABLE 
WITH SPEAKER AND EARPIECE 
Attractive black and gold case. Sine 5 x 1 x 
3110. Fully tunable over both Medium and Long 
Waves with extended MW. band for easier 
tuning of Luxembourg, eta. All Sent grade com- 
ponents-i stages-b transistors and 2 dIodes, 
eupereensitive ferrite rod aerial, One tane moving 
coil speuker. also Ps'reonl Eaepleee sslth switched 
.ocket for private listenIng. Eaat' build pIrcan and 
parta price iie(. 1/ IFSEk with parte). 

transoña five 
MEDIUM WAVE LONG WAVE 
AND TRAWLER BAND (to 50 
metres approx.) PORTABLE 
WITH 3e SPEAKER AND EARPIECE 

Total building costs 

44I63f6 

Extra MW, band for - 
railer tuning of Luxembourg. etc. 
Built-in ferrite rod aerial for Medium and Long Waves. 
b Section 22i. chrome-plated telescopic aerial for Short Waves--can be angled and 
rut.ated for peak OW. listening. Socket foe Car Aerial. Powerful punk-pieu output. 
7 transistors and two diodes including Micro-Alloy EF. Transistors. Famoas make 
7 nl 4m. P.M. speaker for rich-tone volume. Air pacerl ganged tuning condenser. 
Separate on/off switch, volume control. wave change switches and tuning control. Attrac- 
tive case with hand und shoulder straps. Olee 9 X 7 S 410. approc. First-grade corn. 
ponente. Easy to follow Instructions und diagrams mnbe the Roamer 7 a pleasure to 
build with guaranteed results. 

Total building costs 

L 5 P. 8. P. Personal Earpiece with switched socket 

. . 7/6 tor private listening 5/- extra. 

Parts price list and easy build plans 3/- (Free with parts). 

NEW LOOK melody six 

allflldresLl 
backed by our f 

after sales service! i 1y 

i 

'i 

roamer seven mk iv . - 

SEVEN WAVEBAND PORTABLE AND CAR RADIO WITH A SUPER 
SPECIFICATION GIVING OUTSTANDING PERFORMANCEI 

7 FULLY TUNABLE WAVEBANDS- h 
MW1, MW2, LW, SW1, SW2, SW3 AND TRAWLER BAND. t - 

___________________________ - H 
pocket five 

I i 

Build yourself a quality 
transistor radio 
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fl < in.dla. OvrrlInIr IeospindIeopprox. O-IO ol lr. Mle2In. dl..< 2in. longino. opor$Ion. Ideal rindo dieployc, en-itch. 
8 .. 6m. Prfrct çoodltlon. A bagou br tin. r 311610. dia. epidir. BARGAIN PRICE ing 1mips, models, etc. 12v or 24v I.e. 
the o'ork broch. 89/6, Corr, 12/6. 17/6. P. & 2'. 2/tI. Broui neo' and boxed, 12/6. P. & P 2!li. 

LIND-AIR LøØ 
DPTRDNICB LTD 

25 & 53 TOTTENHAM COURT ROAD, LONDON, W.1. Tel. 0f-580 1116/1111/4534/7679 

Open 9-6 p.m. Monday to Saturday inclusive. Open Thursday until 7 p.m. 

ALL POST 
ORDERS TO 
Dept. P.E. lo 
25 Tottenham 
Court Road 
London, W.1 

MOTOR Ideal for nsodei 
Aö4GAINO junkers, record 

players, tape 
decks, etc. 

8.3 D.C. Motor, 10,900 
r.p.m. at 230m_O. Wo. 

lin, diameter. Shot t 
ii.. long X 3/64in. dio- 
meter, 9/6, P. k F. 2/6. 

9v, D.C. Gram Deck 
replacement moloc. 
Max 1ip. diamete 

3132m., 17/8. F. k P. 
2f-. TWO 

FOR 
P. & F. 2/6 

ELECTRIC 
MOTOR 

GARRAR D DECKS 
J000 with Sonotone 9TAI{C Stereo Cartridge 89.19,8 

/ 3000 with Sonotone OTARC Diamond Stereo 
I Cartridge .......... £1019.6 
j - 

j \ 

ATOO MXII leas cartridge ...... 
ATOO MMII with Deten Meran. Stereo Coriridge 

£13.19,8 
£1814.6 

,__ SO'. 29 31K!! issu cartridge ...... 811.19.6 
SP. 29 MX.!! with Deten fleranc Stereo Cartridge 916,14,0 

TEAK FINISH AP.7Ö lese cartridge ........ £243.11 
PLJNT1IS with persprx 
rover 6 gas. (for LABSO 
8} gn,.). P. & F. 12/6 

LASSO MXII leso cartridge ...... 
Ali plus P. k P. 12/6 

£2419.0 

Agents torThoreos,Dual, Mono Cartridge 17/O entra. 
Cloldoing. etc. Stereo Cartridge 22/6 extra. 

SYNCHRONOUS ,fLOCK TYPE MOTORS 

Geared for 40 revalu- 
lions per minute. 

- - 230V, -50 cycle, with 
- a mounting Longer. 

Size approximately 
»in. deep x 21m. 

diameter. ONLY 22/8. P. k P. 9/6. 

H 
Made by Crmaptxa Parkmnsna. Single phase 
ith h.p. Motor I320OV,b0ryr1es. l-lawps. 
1,429 r.p.m. Continuous rating. Spmdle 

DELAY ACTION 
TIME SWITCH 

Made by Smiths. 
. 

.0.0. operation. 
t 200J2a0V. floubis 

pole. Will give - time delays lromnr 

SELECTO R 

....e. DRIVE 

b tooth voheel. 

5TA r?de 
ranged to be 
s.s br 10 
pulses and oil 
for 15. An 

Aualiiar3 eoutoaçt is normally on but oO 
I in every 22. Complete with suppressor, 
resistors, plus serles coatact foe continuous 

LONDONS LOWIST 

o-21. 
SEND 4d POSTAGE FOR OUR NEW 
FULLY COMPREHENSIVE 24 PAGE 
CATALOGUE OF VALVES, TRANSIS- 
TORS, DIODES, SEMI-CONDUCTORS, 
TRANSFORMERS, ETC. THOUSANDS 
OF ITEMS LISTED AND PRICED. 
SEND NOW AND SAVE MONEY 
WITH LUND-AIR COMPONENTS. 

 
Grain'srze 200, thickness 55/lOO mm.. both faces diamonded. For quick 
cleaning of industrial relays and switching equipment, etc. 
Grain size 300, thickness Ss/loo mm., both faces diamonded. For smaller 
equipments, like telephone relays, computer relays, etc. 
Grain size 400, thickness 25/lOO mm., one face diamonded. For sensitive 
relays and tiny contacts. Two close contacts facing each ocher can be 
individually cleaned, because only one face of che spatula is abrasive. 

Sole Distributors for the United Kingdom 

SPECIAL PRODUCTS (DISTRIBUTORS) LTD. 
81 Piccadilly, London, Wi. Phone: (01) 629 9556 

As supplied to the War Office, U.K.A.E.A., Electricity Generatng Boards, Enlist, Raileayc 

and etlie public autfcoritie,; aise to leading electronic and industrial acer, throughout the 
United Kingdom. 
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TO FIT ALL CASSETTE RECORDERS 

TYPE C.90' LASTS i Hrs. 18/lid 
TYPE C.60 LASTS 1 Hr. 12(lld 
SEND NOW. (post & pack 6cl each.) 

KING'S TELE-SERVICE CO. 
105/107 DAWES ROAD. FULHAM, S.W.6 

FULHAM l6682998 

4 texfacEOIE4# 
by using a 

DIACROM SPATULA 
The Diacrom" is a metal 
spatula upon which diamond 
powder has been deposited 
by a special process. No deep 
scratches are possible be- 
cause density is controlled 
and the polishing of the - 
contacts is achieved by a 

gentle brushing motion. 
With coloured nylon 
handle for complete 
insulation and easy 

size identification 

- - Manufactured in France 
British Patents applied for 

C 

CONTINUOUS LOOP 
(NEVER ENDING - NO REWINDJNG) 

TAPE CASSETTE. 
BULK PURCHASE 
RI CE 

IDEAL BACKGROUND MUSIC - LANGUAGE 
COURSES, ETC. 200ft. HIGH QUALITY AMPEX 
TAPE. WILL FIT ALL TAPE RECORDERS. 

CANNOT BE REPEATED 

NEARLY ALL GONE I I 
EACH 

'HURRY! NOW ONLY I ¡ P&P6d. 

ALSO, 
BARGAIN PRICED-PHILIPS TYPE CASSETTES 
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UNLIMITED! 
A selection of readers' suggested circuits. lt should be emphasised that 
these designs have not been proven by us. They will at any rate stimulate 
further thought. 
This is YOUR page and any idea published will be awarded payment accord- 

and S4 are closed, VR2 is at maximum resistance, VR3 
is halfway, VR5 is seven-eighths of the way to minimum 
resistance, VR4 is half way. 

VRI, which is switched into the circuit by SI, controls 
the speed of the cycles; VR2 changes the sound; VR3 
is the pitch control; VR4 is the cycle control; VR5 is 
the tone control; S5 is an override switch for VR4; 
S2, S7, S8, S9, SlO are used to change the sounds; S3 
is used for slowing down the cycles; VRI, 5, and 2 
should not be more than about nine-tenths towards 
minimum resistance, and VR3 should not be more than 
three-quarters of the way to minimum resistance for 

when I altered some connections and put in some extra 
components, and during the next few months I developed 
the circuit published here. 

It can be used in school plays or if one has a lot of 
patience, it can be "doodled" with for hours on end. 

The interesting thing about it is that it can produce 
cyclic sounds, that is, sounds that have a pattern, and 
when that pattern is completed, it starts all over again. 
These cycles can last from about - second to about 45 
seconds. To make these sounds, S4 and S6 must be 
closed, and either VR4 must be at minimum resistance 
or SS must be closed. 

A typical cycle is what I call "the chicken". It sounds 
like a chicken clucking, running along a wall, and flying 
away, still clucking. The combination is as follows. 

All the switches are closed except SI, Sb, and S3, 
VR2 is at maximum resistance, VR3 is two-thirds the 
way to minimum, VRS is seven-eighths of the way to 
minimum. 

Another example is "jungle bird noises". S6, SI, S7, 

I i 

C9125pF 
j 

L -_._i 

741 

ing to its merit. 

SOUNDS FAMILIAR 

DURING the last year I have developed a sound 
effects unit which is capable of. producing an un- 

limited number of sounds. 
While experimenting with an old intercom, I dis- 

covered that I could make some rather peculiar noises 

SS 

t 

I\54 
R2 680ko 

-'V\J'-- C4 25pF . 

R3 

22kfl ...PITCH I 

- <.81 VR2IMft 
CI .C47kfl CYCLE 

0.047iF CHANGE 

SI CYCLE C3 OIiF 
PEED 

ACI26 

C2 S2 
O.IpF 

cycles. 
The circuit is powered by a small 9 voIt battery, but is 

such that some of the combinations only work when the 
battery is partly run down. 

A lot of fun can be had if the operator has patience 
and ingenuity in selecting the desired combination of 
sounds. 

Ian Loveday (age 13), 
London,W.2. 

CYCLE CONTROL R5 R7 
-._vR4 10kO 

1500 15kfl 

125SF 

,IF cfco 
-Iu- 

JI255F 

.VR5 Cb 1251iF 

TONE 
S9 

± 
CI3 

84 

41*F 

330kfl ____I 

Cl O.IRF J. 

-I-I TR3 
0081 

C8 (ON HEAT 
4jiF SINK) 

SR 

1 
BYI 
9V 

LS1 
2511 
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suitable current rating is used. ocs 
J. L. Ryder, 

Leicester. 

742 

Relay RLB controls the supply to the horn. 
Cpi. T. D. Wagg, 

B.F.P.O. 64. 

MAINS LIGHT DISPLAY 

FOR some time now I have been interested in light- 
sound synchronisation and suggest a simple modi- 

fication to F. C. Judd's coloured light display circuit to 
enable high power mains voltage lamps to be 
controlled. 

Each set of nine low current lamps are replaced by a 
10 ratio transformer, which provides positive pulses 

to the gate of the thyristor via diode Dl. The Zener 
diode limits the gate firing voltage.' Bias resistor Rl is 
necessary for optimum operation. 

I have successfully constructed a 1,000 watt display 
using readily available 100 watt coloured lamps. Any 
number of lamps may be controlled if a thyristor of 

-12V SUPPLY FOR 
FUEL PUMP 

Alter. 
network 

1:10 

*c lIAI NS 

should be at least ten times greater than the source 
impedance. 

G. J. Hankins, -12v IGNITION COIL 

-12v 

Birmingham 

IGNITION 
SWITCH 

CAR ANTI-THEFT ALARM 

HAVE been experimenting with the Car Anti-theft 
Alarm (Febrqary 1968). By redesigning the switching 

circuit as shown here, the same sequence of events 
occur, bût there is a saving in the cost. 

1f Sia and Sib is on and the ignition switch closed, 
the supply is fed to the multivibrator (TRI and TR2), 
and RLA and Dl. Relay RLA will close, breaking the 
fuel pump supply by the changing over of contacts 
RLAI, which also hold in the relay. As soon as the 
supply is disconnected from the ignition switch, the 
multivibrator stops, but RLA remains energised until 
Sia and Sib are switched off. 

INT ERU P tE D 

CONTACTS 
FOR HORN 
ETC. A B 

LT 
RIB RIA 

I 
DI MUST BE ABLE TO 

,,, TAKE FULL RELAY 
CURRENT 

RIB! 

ALL COMPONENTS 
AS IN ORIGINAL 
CIRCUIT 

diagrams. 
1f a 1 volt a.c. signal from a transformeris applied 

across the input of the network, then the output across 
the I ohm resistor will* be ltV (Fig. 1) or lmV (Fig. 2). 
The impedance seen by the test equipment will be very 
low so the network output should be connected in 
series with a dummy source resistance in the input of the 
test equipment. 

The accuracy of the network output voltage depends 
on the accuracy of the input voltage and (he resistors 
used. The values of (he resistors can be chosen to suit 
the output voltage required, but the combined value 

Fig. I. Fig. 2. 

ACCURATE. LOW VOLTAGE SOURCE 

ASIMPLE method of deriving any very low voltage 
with a known amplitude, for calibrating sensitive 

home-built test equipment, is shown in the attached I 
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PIZASE ROTE: P. * P. CHARGE 

I Open all day Saturday I HARVERSON SURPLUS CO. LTD. (Please write clearly) 

I 

Early closing Wed. 1p.m. 
170 HIGH ST., MERTON, S.W.19 T.I.oI-54039e5 QOOTEDAPPLTTOO.L OILY. A fr. Sth WI,Òkdo,, 

Tb S,.iin P. & P. 01 OVERSEAS ORDZRI 

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES CEA1OD IXTEA. 

743 

t- ________ - 

P. 0 P. 9/6. mutohed pair AC128 25/-; Mollard LFH3 Audio Trono- ________________________________________________ 
__________________________________ iotor Pack ACI28D und matched ACI2S 12/6: 

1014 WATT -1' 
HARVERSON'S SUPER MONO 

Ai OOOflO up e I. po. ree. 
AMPLIFIER I' 

AMPLIFIER 3-VALVE AUDIO 
A rtyii.hly fimehed 
monoural amplifier \ \ 

A eupe quality gr n lifte uoicg a doubie u d -- AMPLIFIER MODEL HA34 with an output of 
momo tran,lormer, EZ801'reetifier 'and ECL82 triodo _ Deeigued for Hl-FI reProduc- 14 watt, from 2 - 

1OZd1 1r 
9/6 BAROAIII PRICE 6/- .pe.ker. Or-parate B.m, Treble and volume controlo. Nego- Fully .hrouded acctloo wound output tr.nulorooer to 

tive feedback line. Output 41 vatIo. Front panel can be match 3-120 peoker and 2 Independent voinmecOOtrOlo, 
detached und Ilari, extended for remote mounting of ad eparate b.roo und treble controle are provided giving 

WATT AMPLIFIER. Pooh Pull u,ing ECC93, EZ8O and control.. Complete pith knob., valve,, etc., wIred and gond litt and cut. Volvo lineup 2 EL84., ECCO3, EF86 nod 
two EL84 valve,. Suitable br um with tuner or gram. te.tod for only 04.9.0. P. A P.6/-. EZ8O rectifier. Simple Inutruetlon booklet 2/6 (Free wIth 
Separate boo,, treble and volume controle. Ab.olutely HOL "FOUR" AMPLIFIER KIT. Similar In appearance to port.). All puoi. .old nepocutely. ONLY 27.0.6. P.O P. 96. 
complete with ottractive fada panel. Sloe 120 3 Olin. HA34 above but employ, entirely different und advanced Aim available ready built ond teated complete wIth .td. 
high. Brand new und touted 17.17.6. P. & P.8/6. cIrcuitry. Complete oct of parte. etc. 79/6 .P. fi p, 6/-. Input .oeket,. 10.5.0. P. & P.8/6. 

E.M.I. MODEL 999 Slagie Player with alt 
moanted pick-up arm sad moco cartridge ...... 25.5.0 
B.LR. UA25 with latent mono compatible caxt... 00.19.6 

All plan Carriage aad Packing 6/0. 

LATEST GARRARD MODELS. All jypee avndoble 1000 
8P20, 3000. ATOO etc. Send SAE. for latent Bargain 
P?ics.l 

LATEST B.S.R. Elli MONO COMPATIBLE CARTRIDGE 
With toraocer napphfre nt,li relIable for playing 75. HP. 
LP and Stereo recorde with moco eqaipmeat. ONLY 22/0. 
P. & P. 2/ 

S050TONE OTAHC compatible Stereo Carteidge with 
diamond stylus 50f-. P. & P. 2/-. 

MONO T/O CARTRIDGE. Complete with LP & 78 
.apphirc styli. Brand new 12/6. P. 6 P. 2/'. 
FEW ONLY I ACOS 0P08/1. Por EF aod LP 10/-. P. & P. 
2/.. 

QUALIT RECORD PLAYER AMPLIFIER 
A top.quaitty record ployer amplifier employing heavy 
duty doubie wonod mateo teanacorneer, ECCS3. EL84. 
EZ8O valves. Separate Bass, Treble and Volume controle. 
Complete with Output transformer matched Our 3 ohm 
speaker. Size lin. w. cc 3 d. o 6h. Ready built and tented. 
PRICE 75/-. P. & P. Of'. 
ALSO AVAILABLE mosmted on board with output 
tran020rmer and speaker ready to itt tato cabinet below. 
PRICE 97/6. P. & P. 7)6. 

DE LUXE QUALIFY PORTABLE R/P CABINET 
Uncut motor board nice 14* 0 121u..elearance 2in.below, 
Sua, above. Will take abov amputee sad nay B.S.R. or 
GARRAR» aut.nchanger or Singie Player Unit iexcept 
ATOO and SF23). Otee 18012 Sin. PRICE 83.9.0. 

SPECIAL.OYFER! PLESSEY TYPE 29 TWIN TUNING 
GANG. 400pF + I4SpF. Fitted with trimmer. and 
2:1 integral nlow motion. $oitable lar cousinaI 470 he/e 
IF. Size approw. lesI 0111e. Only 6/6. P. & P. 2/6. 
MAINS TRANSFORMER. Poe transistor power eoppllea. 
Pri. 200/240V, See. 9-il-9 at 200mA. 11/-. P. & P. 2/0. 
Pet. 200/240V. Nec. 12-0-12 at I amp. 14/6. P. & P.2/6. 
Pet. 200/240V. Sec. 30-0-IO at 2 amp. 27/8. P. a P. 3/0. 
MATCHED PAIR OF 2* WATT TRANSISTOR DRIVER 
AND OUTPUT TRANSFORMERS. Stack eire 110110 
tin. Output trans. tapped for 2 ohm and II ohm aotput. 
10/- pair plus 2f- P. & P. 
PARMEKO 7-10 watt OUTPUT TRANSFORMERS ta 
match paie uf ECLS2z in paoh.pull. Sec. topped 375, 
70 and 10 ohm. Stack eier 2)010 2m. appena. ONLY 
12/-. P. & P. 3/' 
7-10 watt OUTPUT TRANSFORMERS to match paie of 
ECLSOo io puobpuil ta 3 ohm ootput. ONLY 11/-. 
P. 6 P. 2/6. 
BRAND SEW MAINS TRANSFORMERS fe Bridge 
Rectifier. Fri. 240V AC. Sec. 240V at 2OmA and 62V at 
15 ancp. Stack rise 2f of 021m. 10/0. P. & P. 3/0. 
(Speaiai qootatioos tor quaatitiea). 

NEON AC. MAINS INDICATOR. For panet rezeunting, cut 
out rise It oto Ita, deep inc. terndnai. White cane with 
Iena giving brighter light. Fur maine 200/200V. 2/0 each. 
P. & P. Od. (0 or more post free). 

HIGH GRADE COPPER LAMINATE BOARDS 
9000 *ln. FIVE foe 10/-. P. & P. 2/'. 

BRAID NEW TRANSISTOR BARGAINS. GET IS 
(Matched Fair) 15/-; V10/lOp, 10/-; QC7I 5/-; OCiO 8/-; 
AFII7 7/6. 
Set of Mollard 6 tranomntore 0C44, 2-00745. ACI200, 

HIGH GAIN 4 TRANSISTOR 
PRINTED CIRCUIT ,, a 
AMPLIFIER KIT 
Type TAl - I 

01jlttn 

c±i? pintad t itp lt t Ji 
Generan, size Drives and Output Traa.far,aern. 

Output teanofaemee tapped for 3 ohm ami 15 ohm 
speaker.. Trannietora (OETII4 or Si Mollard OCOID 
and matched paie ut 0001 o/p). 9 volt operation. 

Evevything sopplied. wire, battery etipe, colder, eta. 
Comprehensive easy to follow tnetructioae and circuit 

diageans 2/O (Free with Kit). Att part. sold separately. 
SPECIAL PRICE 45/-. P. & F. 3/' Also ready built and 
tented, 52/6. P. 0 P. 3/' 

FM/AM TUNER HEAD 
Beautifully desIgned sad pee. 
ciclan engineered by »armer a 
Wadcoeorth Ltd. Supplied 

. IEiJiIjl 

ready fitted with twin .00(15 . ., 
tuning condenser for AM con' -5 r- 15 

neetion. Prraligned FM see. .. 
tian cavera 90-IOIMc/s. IF. 5 

output 107Mcfs. mptet. 
with ECC85 (6L32) valve ad 
tali ciecuit diagea,a ut tener head. Another special bulk 
perchare enables a. to uSer these at 27/8 each. F. a P. 3h.. 
GORLER F.M. TUNER BEAD. 88-100 Mc/e. 107 Mc/e. 
IF. 15/. pias 2/O P. a P. (F.CC8O valves, 8/6 encra). 

channel (16w mono). Integrated pre'ansp with Bass. 
Treble and Volume controls. Suitable br ore with 
Ceramic or Crystal cortrldgeo. Output otage for any 
speakers from 3 to Il ohms. Compact design. ail parts 
supplied including drilled metal v'orlo. Cir-Kit board, 
attractive front panel, knobs, wire, solder, nuts, bolts- 
no entras to boy. SImple step by step iootroctfona enablr 
any constructor to build an umpllfter to be proud of. 
Held specifleotion: Freq. response +3dB. 20-2Ó,000cfs. 
Bass boost approx. to +52dB. Treble cut approx. to 
-16dB, Nrgative feedback 1MB Over main amp. 
Power requirements 28V at 06 amp. 
PRICES: AMPLIFIER KIT 810.10.0; POWER PACK 
KIT 83,0.0; CABINET 13,8,8, All Post Free. 
Circuit diagram. Construction detail, und ports list (free 
with kit) 1/6. (SAE.). 

ci SPECIAL PURCHASE! 

O 
' KHI. 4-SPEED PLAYER 

O \' Heavy Olin, metal turntable. 
Low lutter performance 200/ 

and mono cartridge with tb 

NJMBEROY 
LIMITED 

P 8/6 

4-SPEED RECORD PLAYER BARGAINS 

Mojas models, All heand new In maker's packing. 

VYNAIR AND REXINE SPEAKERS AND CABINET 
FABRICS app. Min. wIde. Uraaily 38/- yd., our poKe 13/8 
yd. length. P. & P. 2/6 (min. 1 pd.) SAE. for oasnples. 

LATEST COLLARÓ MAGNAVOX 383 STEREO TAPE 
DECK. There speeds 4 track, takes up to lin. spools. 
Send SAE. foc latest pricrs. 
B.S.R. TDO, 4-TRACK STEREO TAPE DECK. Send N.A .E. 
for latest price. 
QUALITY PORTABLE TAPE RECORDER CASE. 
Brand new. Beautifully made. Only 4KO. P. 6 F. 8/6. 
Dual Parpare Bulk Tape Eraser and Tape Rend Demacket- 
ser 36/.. P. & P.3/-. 

ACOS CRYSTAL BIKES. High Imp. for desk or hand une. 
1tigfuoenoitivity, 18/6. P. 6F. 116. 
ACOS HIGH IMPEDANCE CRYSTAL STICK HIKES. 
Listed at 42/'. OUR PRICE 11/.. P. 6 P. 1/6. 
SPECIAL OFFER I MOVING COIL STICK MIKE. Fitted 
un/oB swifch lut remote control. High quality. High or 
low impedance. (State Imp, required), BARGAIN PRICE 
50/.. P. & P. 2/6. 

VIBRATORS. Large selection nl 2. 4, 6, 12, 24 and 32 
volt. Non sync 3/6; Sync 10/.. P. 6 P. 1/6 per vibrator. 
SAE. with all raquieles. 

B.T.C. SILICON AVALANCHE HALF-WAVE RECTI- 
FIERS Typr RAS, SOS 1sF. 6 amps. 960 Ply. Sin, long. 
)u jhs. dia, appron. List 60/-, OOJR PRICE 8/6. Post Free. 

Baby Alarm, Booster unit tor 
transistor radios cte., aim ideal for classroon, 
unit cte. Worko perfectly with our special Oler High 
Impedance Dynamic Microphone tIll.). Output S000noW. 
Uses standard 9 volt battery. Smart two tone carrying 
cuse sloe 3204 SIn. fttted standard Input jack sockrt, 
volume controls, 70 4m, speaker. Completely bout and 
tested, brand new with full soaker's guarantee. 

Only 19/6 2/8 

STEREO AMPLIFIER 
lanorporatiag 2 KCLSS'r and I EZSO. heavy duty, double 
wound nìalns transformer. Output 4 watts per channel. 
Full tone anal u'Ohsme controls. Absolutely Complete. 

TRANSISTOR STEREO 8 + 8 MK II SPECIAL OFFER I IIO14IIr7IO27IO 
E.M.I. 8* Sin. .4th high flux magnet 21/.. ELI. 131 X 
Sin, with high flaw ceramic magnet 42/. (15 ohm 45/.). 

- E.M.I. 13 * Sin, with two inbuilt tweeter. and crossover 
network. 3or 15 05mo 4 ans. p. & P. lin. 2/., 6 o Sin. 2/6, A great oppor- 

- 10 & 12m. 3/6 per speaker. tunity to pur. - 

- 

I 

BRAND NEW. 12m. 15W H/D Speokero. 3 or 16 ohm.. cbare firat ciar. rl 
a 

Carrent production 5y well-known Brituh maker. Offered O E N E R A L 
P U R P 0 S E r' - below iitt price at 89/8. P. B P. 6/-. Guitar models 

21W £5.50; 36W 18.8.0. 
-,,p -. 

B 10H GAIN, -:-. 
- 

- . 

. E.M.I. 8(in. HEAVY DUTY TWEETERS. Poweriul cera- 
mir magnet. Available in 3 or 8 oben. 16/- noch; 16 ohm. 

HI CS H SEN. 
SIT 2V IT Y, r 

, ', 

- lSiSeach.P.&P.2/6 PORTABLE " 
- 

llin."RA"TWINCOIIELOUDSPEAKER.lOwatt.pcak AMPLIFIER. 
,', 

- ' Now urina Siiicon Tran.l,tora in Scot fiere otagee on each 
channel reoaiting in even lower 001cc ccci with improved 

handling. 30e 36 ohm. 35/-. P. & P. 3/6. 
35 OHM SPEARERS 

- ___ Completely sell 
contained and can . . 

renolt(vity.Areaily firrt.ciar.Hi-FistereoArnpilfierltit. 33m. j2!0; 7 odin. 21/- P. a P2/-per speaker. be used fora variety 
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0Z37 17/6 UBC8I 8/3 1IBAO 6/- 2N2147 12/6 0ET874 5/- OC8IDM 3/- 
E63 18/- UBFSO 6/9 12BE6 5/9 2N2169 19/O GETS7S 6f- OC8IM 5/6 
HL4IDD 13/6 UBF89 7/3 1SE1 17/O 2N2369A 4/6 GET889 9/- OC81Z 9/- 
KT6I 1216 UCC8I 7/- 12K70T 6/- 2N2398 30/- GET8SI 9/- 0082 6/- 
KT66 17/6 UCH21 9/6 12K861T 8/- 2N2904 19/- GEXS4 2/6 00789 2/6 

All valves and transistors brand new and boxed 
Postage 6d. valve, transistors post free 

OPEN DAILY TO CALLERS 9 a.m.-5.30 p.m. No early closing 
C.W.O. No COD. Tel. 01.769 0199 & 1649 
SEND S.A.E. FOR FREE LIST 0F 6,000 TYPES, VALVES AND TRANSISTORS 
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USE COUPON ON RIGHT 
FOR FURTHER INFORMATION 

DAYSTROM LTD. 
Dept. PE-IO, GLOUCESTER Tel. 29451 

DH77 4/6 N78 I 

DKOI 6/6 PCS6 I 
DK92 8/-PC8S I 
DK96 7/9 PC97 
DL66 16/- PC900 
»L112 4/9 PCC84 

L94 6/9 PCC89 i 
DLOG 7/6 PC0189 i 
DLS1O 12/6 PCFSO 
DLBI6 30/-I'0F86 
DL919 30/- PCF8OI i 
DW43OO 716 PCFSO2 i 
DY86 6/- P0F806 I 
DY87 6/- PCLO2 

E182CC i 
EABeSO 
EA'42 i 
EB91 
EBC33 
EBCI1 
EBCDO 
EBFOO 
EBB'83 
EBF0O 
EBL6I i 
BBL31 i 
ECC33 I 
ECC4O. I 
ECC81 
ECC 82 
ECC83 
EcC8I 
ECC8S 
ECF8O 
ECFO2 
ECU35 i 
ECR42 1 

ECU81 
ECRS3 
ECLSO 
6CL82 
ECLS3 i 
ECt86 I 

ECLL800 3 
EF9 2 
E2I7A 
EF39 
EF4I i 
EF8O 
EFS6 
EF89 
EF91 
EFO2 
EF9B i 
EF183 

EVIl 
EV8I 
EY83 
EY84 
FY86 
EZ4O 
EZ41 
EZ8O 
ZZ81 
OT1C 
0Z30 
GZ32 
0Z34 

il 

UYs5 6/6 30C18 13/6 280i2A 56/- JK2OA Ib!- 
VF4B 26/- 30F3 14f- 28013 20/- JK1OB 16/- 
VRiO/3O 2/- 3OFL1 16/- 23018 60/- JIC1OA 22/6 
VR1IO/30 il- 3OFL12 16/- 23108 60/- JE21A 12/8 
V8I 6/- 3OFL14 13/6 28301 12/6 KS3IA 6/- - - 

zoo iii- 3OLiI 11/3 i8320 9/- MATIO1 8/6 , 

z319 25/- liLi? 14/- 28702 16/- MATI2O 7/9 l ! L!! 
Z769 23/- 30P12 12/- IlL 46/- NKTI28 6/- . 

Z803U 15/- 
0A2 6/3 

30P111 13/- 
3OPL1 13/- 

ACIO7 10/- 
ACI2O 6/6 

NICTI42 8/- 
NKT2II 6/- 

Ø 0B2 6/- 30PL13 15/- AC127 7/6 NKT2I4 4/- Ç 
0C3 5/6 30PLi4 11!- AC128 6/6 NKT2IO 7/6 
0Z4 4/6 36L66T I/i AC176 7/6 NKT2I7 8/- 
1B3GT 9/- 
iRI I/631Z4GT 

32W4 4/6 
I/6ACY18 

ACYI7 7/6 
5/3NKT221 

NKT218 6/- 
6/6 28 transistor; 7 diode circuit, 14 watts music 

ID2I 5/- 
2E26 20/-600136G 

60Cl 6/3 
31/-ACY2O 

ACYI9. 6/6 
i/-NKT2Q4 

NKT223 6/- 
4/6 power, 10 watts rms from 25-35,000Hz 

aAl 7/- 
3B28 40/- 

80 1/- 
86A1 23/- 

ACY2I 6/- 
ACY22 3/6 

NKT225 3/6 
NKT227 6/6 1 d B. Booksh elf size. 

3C45 65/- 86A2 7/3 ACY2S 4/6 NKT228 6/- 
4XI1OA uf-bAO 45/-AD14O I0/-NKT2I1 6/- Total price: Kit K/AR-17 £39.O.O. PP. 10/6 5R4GY 9/9 9OAV 46/- ADI6I ill- N1CT262 9/6 
6U40 4/- 90Cl 12/- AFII4 6/6 NKT274 6/- Cabinet 5V40 8/-90CC 26/-AFIII 616NKT304 9/- walnut or teak £3.l0.0 extra. 
IY3CT 5/6 90cv 25/- AFIlO 6/- NKT3I2 8/- 
1Z40 619 I1OB2 9/6 AF1I7 6/6 N1CT404 12/6 
6130L2 13/- 
6AXÖ 4/6 

iIOB3 8/6 
801 6/- 

AniS 101- 
AF12I 6/3 

NKT4I2 12/6 
N1CT675 6/- F M Ste Re i A R-14 6AK6 6/6 803 35/ AF178 12/6 NKT676 5/- reo c e y e r 

8ALO 3/- 807 7/- AFi86 17/6 NKT677 6/- 
6AMO 3/6 811 35/- AFYI9 22/6 NKT678 6/- 
GAN8 10/- 813 76/- A6220 7/6 NKT713 7/6 
6AQ4 4/- 866A 13/6 ASZ2I 12/6 NKT777 8/- 
6AQS 61- 872A 67/6 A3Z23 30/- OtO 3/- 
6A86 6/0 5651 7/6 ATZ1O 30/- 0A7 4/- 
6A87 16/- 1614 8/- AUYIO 39/6 0MO 3/- 
6ATO 4/6 5672 7/- BCi07 7/6 0A47 3/- 
6AUG 6/- 
6B40 16/- 
6BA6 

5687 10/- 
5691 25/- 

BC1O8 5/- 
BCIO9 7/6 

0A70 2/- 
0A79 2/6 
OA8i 2/6 SI- 

6BE6 6/- 
5749 10/- 
5763 10/- 

BCY3I 13/6 
BCY33 7/6 0A85 2/6 

6BHO 7/6 5842 15/- BCY34 6/- 0A88 4/- 
6IiJ6 9/- 
6BK4 27/6 

iilii 10/- 
6057 10/- 

8CY39 24/- 
BCY4O 12/- 

0A91 2/6 
0A200 3/3 31 tran sisto r, 1 0 d i od e ci rcu it, 30 watts 

8BN6 7/6 
IBQ7A 7f-6069 

6058 10/- 
18/-BDYI1 

BCZI1 5f- 
27/60A210 

OAiO2 4/3 
7/6 music power, 20 watts rms from 15-50000Hz 

IBR7 8/6 
6BR8 6/6 

6060 6/- 
6061 12F 

BDY12 32/- 
BFY21 3/6 

OAZ200 11/- 
OAZ2O1 10/- ±1 d B. Bookshelf size 

&B87 16/9 
SBW6 14f- 

8062 14/- 
6063 7/- 

BFY12 4/6 
BPY1O 21/6 

0AZ202 8(6 
0AZ204 8/6 Total price: kit K/AR-14 £54.O.O. P.P. 13/6 9B'W7 141-6064 

6C4 2/9 
li/- 

7/-B8Y27 
6066 9/- 

10/- 

9/60AZ206 
BSY28 il- 

8/6 
0AZ208 6/6 
OAZ222 9/6 Cabinet waln ut or teak £4.10.0 extra. iCE6 

1CDOG 22/- 
6067 
6080 25/- 

B8YI1 7(6 
BSYS3 7(6 OAZ224 10/- 

ICHO I/i 6096 8/- BSY9SA 6/6 OAZ22I 10/- 
ICL6 8/6 
IC1V4 12/- 

6146 26/- 
9003 9/- 

B8X82 40/- 
BTYS8 19/6 

OAZ24S 4(6 
0AZ246 4/6 
0AZ290 9/6 World's Most Advanced 6D4 15/: 

SDK6 9/ 
SF23 13/612621 
iF24 12/- 

TRANSISTORS 

3/6 
1N22 6/- 

BTY95100R 
140/- 

BY190 5/-OCiO 
EY1S4 i/- 

0AZ292 9(6 
20/- 

0C19 7/6 Stereo Separates 
6F25 Ii/- iN4i9 12/6 BYZ1I 9/6 0C20 15/- 
iF28 11(6 IN1192 17/O BYZI2 12/- 0C22 10/- Ijia 2/6 1N3066 13/9 BYZ13 7/6 0023 11/6 - -. -- 
IJO 3/- 18113 4(6 ßY218 25/- 0C24 26/- - - -- - - - 
0320 4/9 iSI3I 4/3 CDTI3i3I26 0C2& 9/- 
9K70 2/- 18420E 12/0 CGM 2/6 0026 7/- 
6K80 3/- 2152 4/3 CK707 2/6 0020 12/- 

I 6LOG 7/6 
OQ7G 6/- 

2G210 12/6 
iG309 3/- 

CRSJ/0i 7(6 
CVIO'2 3/6 

0C29 ii!- 
OC3i ii/O 

( . . -- 6807 5/- 
BSJ7M 7/- 

2G38i 9/- 
6/- 

CVIO3 3(6 0C36 22/6 
7 Lt L f 

68L70T 4/9 
iG382 
211401 6(-CV2226 

CV425 3/6 
20/- 

OC4i 6/- 
0C42 I/- 

. 
I - 

ISN7QT 4/6 
97160 4/620403 

2G402 6/- 
10/6CV2290 

CVii58 25/- 
i/-0C44 

0C43 9/- 
4/- De luxe Amplifier Kit K/AA-15(less cabinet) 

0X4 3/6 
6X60 41620416 

20414 6/- 
6/-CV2849 

CVI9I9 2/6 
2/60046 

0C44M 6/6 
3(6 £93.5.O. P.P. 13/6 

6XSGT 6f- 20416 6/6 CV1782 30/- 0C45M 4/- 
7B6 12/6 20417 6/- CV7i83 30/- 0C46 6/6 
7B7 7/6 2N247 9/6 DD003 3/6 0C47 7/6 -rn - 
7C6 15/-250274 9/6 DDS9O 9/9 0097 16/- 

I -----=------------ 7C6 16/- SF410 316 DDii6A 7/6 0068 17/6 
7H7 6/6 
787 20/- 

iNsu 12/6 
250585 7/6 

EW99 5/- 
GET7 9/- 

0059 18/6 
0070 4/- 

7Y4 8/6 SF599 12/6 GET8 8/- 0075 3/6 
1OPI3 15(6 250696 10/- (SEP16 7/3 0072 6/- 
11ES 42/-550697 12/6 OETSO 10/- 0073 7/6 r: __________ 
12AC6 50/- SN700A 6/6 (SEP88 5/- 0074 6/- L - 12AD6 11/- SF1040 20f- OET1O2 6/- 0071 6/- 
12AE6 9/62501132 
ISAT6 4/8SNi305 

19/6 
6/fluETils 

OETII4 4f- 
91-0077 

0076 6/- 
6/- De luxe Tuner. Total price: Kit K/AJ-15 

ISAT7 3/9 
ISAU7 4/92N206S 

2501304 6/- 
7160ET57I 

(2ETISO 15/- 
8/-0081 

0078 5/- 
1/- (less cabinet) £128.8.O. P.P. 10/6 

12AX7 6/3 2N2068 50/- 0EP872 6/- OC8ID 3!- 

RIS.T. VALVE MAIL ORDER CO. 
BLACKWOOD HALL, WELLFIELD RD., S.W.16 
Special 24 Hour Mall Order Service 

AZ31 9/6 KT67 42/- IJCK4I 10/6 12Q7(IT 4/6 2N2904Al2/6 OEXS4I 15/ 
BY100 5/6 KT8I(1CO) UCH81 6/9 SOLI 17/- 2202926 8(3 (220X941 3/. 
CIC 20/- 10/- IJCLO2 8/- 201'4 19/-2203819 13/- 0J3M 3/ 
CY30 16/3 KT8I(GEC) IJCL83 10/- 20P3 10/- 29002 20/- GJSM 3P 
DAPSI 4/- 32/- IJF4I 10/- 22Z4 6/3 28003 12/- OJ6M 3 
DAF96 6/9 KTO0 27/6 UF89 7/6 25Z5(2T 7/- 28004 11/- 031M 3 
DCC9O 7/- KTW6I 10/- UL41 9/6 2IZ6GT 8/0 28005 48/- 501)2967 4/ 
DF9S 3/- KTW6I 10/- UL84 7f- 30CJ2 13/6 20006 20/-1102002 4/- 
DP96 6/9 50L4 17/0 13Y41 7/- 30C17 14)-28012 50!- JX9A 220 

Look What's e 

from HEATHKIT 

FM Stereo Receiver AR-17 
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SEE HEATHKIT MODELS at 
GLOUCESTER LONDON BIRMINGHAM 

Factory and Showroom 233 Tottenham 17-18 St. Martins House 
Bristol Road Court Road Bull Ring 

[athki FREE I 

CATALOGUE I 

Describes these and I 

I over 250 other Heath 
Kits. Save up to 50% by I 

I I4r 
building them yourself. I 

Use coupon and send 
I 

I : . for your FREE copy, i 

today! 
I 

.AI' 11 I I I - - 
DAYSTROM LTD. Dept. PE-lO - 
Gloucester Tel. 29451 

O Enclosed is £ .......................................... plus Packing and Post. 

jPlease send mòdel(s) ........................................................ - ................ - .................... 
..... 

o Please send FREE Heathkit Catalogue. O Details .................................................................. 

Name............ .. ................................................ ........ ................ .. ........ - ............................ 

Pr,nt) 

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

C . . 
........ .. .................... 

Prices and Specifications subject to change without prior notice. 

I 

total price. 

KIT (mcl. speaker) £14.12.O md. P.T. 
PP. 4/6 

circuitry gives room filling volume. 

Ready-to-use19.12.o KIT £28.6.O mcl. P.T. P.P.1O/6 
(mcl. speaker) PP. 4/6 

- A wide range of - SPEAKER SYSTEMS 
I HI-FI SPEAKER SYSTEM. Model 
VJ SSU-1. Ducted-port bass reflex Cabi- 

- net "in the white". Two speakers. 
Vertical/horizontal models with legs. Kit SSUI £14. 0. 0. P.P. 12/-. Without legs, Kit 
£13. 4.0 mCI. P.T. P.P. 7/6 

I The BERKELEY SLIM-LINE 
SPEAKER SYSTEM, fully finished 

J 
walnut or teak veneered cabinet for faster 

J 
construction. Special 12' bass unit and 4 

-J mid/high frequency unit. Range 30- 
J 

17,000Hz. Size 26' X lT only ir deep. IJ Modern attractive styling. Excellent 
value. 

Kit £21. 4.0.. PP. 13/6 
Berkeley Ready-to-use £24. 0. 0. PP. 13/6 

Transistor Portables 
UXR-1, now available in Modern 
coloured cases or leather. 
6 transistor, 1 diode circuit. 7 x 4m. 
speaker. LW and MW coverage. 
Case: brown leather; or colours 
navy blue, coral pink, lime green. 
Please state 2nd choice. 
Kit £12. 8. 0. mCI. P.T. Colour 
Kit £13. 8. 0. mcl. P.T. Leather 
Ready-to-use £15.10.0. PP. 4/6 

UXR.2, Choice of black or brown 
real leather Cases. 
7 transistor, 3 diode circuit. Battery 
saving circuitry. LW and MW 
coverage. Pushbutton wave change. 
Slide rule tuning. 
Kit £15. 10. 0. mcl. P.T. Leather 
Ready-to-use £17.10.0. PP. 6/- 

Ready-to-use £35.4.O 
P.P 10/6 

' fI'iiII1 
UXR-1 

UXR-2 

operational modes. Built-in stereo power amplifier giving 4W rms per. Full range power . . over extremely wide frequency range. 
channel. Two high efficiency 8 5 speakers. Operates on 230V Special transformerless output circuitry. Adequately heat- 
a.c. supply. sinked power transistors for cool operation-long life, 6 position 
Versatile recording facilities. So easy to build-so easy to use, source switch. 

High-performance CAR RADIO, CR-i 
- Superb long and medium wave 

- 
s. entertainment wherever you drive. 

Complete your' motoring pleasure 
with this compact outstanding unit. 

8 Latest semiconductors (6 transistors. 2 diodes). For 12V positive or 12V 

negative earth systems. Powerful output (4w). Preassembled and aligned 
tuning unit. Push-button tone and wave change controls. Positive manual 
tuning. Easy circuit board assembly. Instant operation, no warm-up time. 
Tastefully styled to harmonise wIth any car colour scheme. HIgh quality 
output stage will operate two loudspeakers if desired. Can be built for a 

Latest Portable Stereo Record Player, SRP-1 

Automatic playing of 16. 33, 45 
and 78 rpm records. All transis- 
tor-cool instant operation. Dual 
LP/78 stylus. Plays mono' or 
stereo records. Suitcase port- 
ability. Detachable speaker en- 
closure for best stereo effect. 
Two 8m x Sin special loud- 
speakers. For 220.250V a.c. 
mains operation. Overall cabi- 
net size 15-a 3 10in. 
Compact, economical stereo and mono record playing for the whole 
Family-plays anything from the Beatles to Bartok.- All solid-state 

Latest, STEREO TAPE RECORDER, STR-1 
Fully portable-own speakers 

Kit £58. O. O md. P.T. P.R. 10/6 

I Ready-to-use £72. O. O md. P.T. 
P.P. 10/6 7-: FOR THIS SPECIFICATION 

1 -------- j k track stereo or mono record and - -u u playback at 7f, 31 and if ips. Sound- 
on-sound and sound-with-sound 
capabilities. Stereo record, stereo 
playback, mono record and playback 

on either channel. 18 transIstor circuit for cool, instant and depend- 
able operation. Moving coil record level indicator. Digital counter 
with thumb-wheel zero reset. Stereo microphone and auxiliary inputs 
and controls, speaker/headphone and external amplifier outputs 
front panel mounted for easy access. Push-button controls for 

Latest STEREO AMPLIFIER, TSA-12 
12 X 12 watts output 

Kit £32. 16. 0 less cabinet PP.10/6 

Cabinet £2. 5. 0 extra 

Ready-to-use £39. 10. 0 (less cab.) P.P. 10/6 

FOR THIS SPECIFICATION 

17 transistors, 6 diode circuit. 1dB, 16 to 50,000Hz at 12W 
per channel Into 8 ohms. Output suitable for 8 or 15 ohm 
loudspeakers. 3 stereo inputs for Gram, Radio and Aus. 
Modern low silhouette styling. Attractive aluminium, golden 
anodised front panel. Handsome assembled and finished 
walnut veneered cabinet available. Matches Heathkit models 
TFM-1 and AFM-2 transistor tuners. 

rl 

HEATHKIT for Top Value in Electronics 
A kit for every interest - Home Workshop - Hi-Fi - Radio - Test - Amateur 
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NOLODY (Dept. 125K), Alderniaston Court, AWAITS YOU ! 
J_ Aldermaston, Berks. 

746 

I 
Leeds8 

I 

EDUCATIONAL 

STUDY RADIO, tELEVISION AND ELEC- 
TRONICS with the worIds largest home study 
organisation. 1liRE.; City & Guilde; 
I6.T.E.B., etc. Also piactical courses with 
equipment. No books to buy. Write for 
FREE l'rospectus to 1CM (Dept. 577), Intertext 
House, London, SW11. 

ENGINEERS. A technical certificate or 
l.lualificatiou wIll bring you security sud much 
better pay. Eiern. and adv. private postal 
courses for C.Eng., A.M.I.E.R.E., A.M.S.B. 
(Mech. & EJec.), City & Guilda, A.M.1.M.1, 
A.I.O.B. and G.C.E. exams. Diploma courses 
in all branches of Engineering-Mech., Elec., 
Auto, Electronics, Radio, Computers, 
Draughts., Building, etc. For full dctails write 
for FREE l32page guide. BRITISH 
INSTITUTE OF EG1NEERINU TECH- 

Examination Studénts Coached until Successful. 
NEW SELF-BUILD RADIO AND ELECTRONIC COURSES 
Build your own 5-valve receiver, transistor portable, signal generator, multi- 
meter and valve volt meter-all under expert guidance. 
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 Electronics will be 
sent to you by return mail. 
MEMBER OF THE ASSOCIATION OF BRITISH CORRESPONDENCE COLLEGES 

r ---------------------- -. 
international Correspondence Schools 

INTERNATIONAL I (Dept. 152). Intertext,House, Parkgate Road, I 

t London. S.W.I I I 

CORRESPONDENCE I NAME - ........................................................ - ............ - I 
Block Capitals Please I 

SCHOOLS I 
I 

ADDRESS............................................................................ - 
I 

AWHOLE WORLD 
.. .... -- ................ --.- .- .................... - .... - ........ -....- ........ 

. I 

OF KNOWLEDGE I ........................ .. .................... . ................ - ........ - ............ ..... ¡0.68 I 

H.R.O. Technical Instructions . . 5/6 PP. 6d 
38 set Technical Instructions.. .. 5/6 P.P. 6d 
46 set Working Instructions. . . . 5/6 PP. 6d 
88 set Technical Instructions.... 7f- P.P. 6d 
BC. 221 Circuit and Notes ...... 5/6 PP. 6d 
Wayemeter Class D Tech. Instr 5/6 PP. 6d 
18 set Circuit and Notes ...... 5/6 P.P. 6d 
BC.I000 (31 set) Circuit & Notes 5/6 PP. 6d 
CR.lOO/B.28 Circuit and Notes 10/- PP. 9d 
R.107 Circuit and Notes ........ 7/- PP. 6d 
A.R.88D. Instruction Manual. .. 18/- P.P. 6d 
62 set Circuit and Notes ...... 6/6 P.r 6d 
52 set Sender & ReceiverCircuigs 7/6. postfree 
Circuit Diagrams 5/- each post free. 
R.I 116/A. R.1224/A, R.I355, R.F. 24, 25, & 26. 
A.I 134. T.I 154. CR300. BC.342. BC.3I2. 
BC.348J.E.M.P. BC.624. 22 sec. 
Resistor Colour Code Indicator... 2/6 PP. 6d 

SAE. with all enquiries please. 
Postage races apply to U.K. only. 

Mail order only to: 
Instructional Handbook Supplies 
Dept. P.E.. Talboc House, 28 Talboc Gardens 

TECHNICAL TRAINING by. 

' C S IN RADIO, TELEVISION AND 

ELECTRONIC ENGINEERING 
First-class opportunities in Radio and Electronics await the I C S trained man. 
Let I C S train YOU for a well-paid post in this expanding field. 
IC S courses offer the keen, ambitious man the opportunity to acquire, quickly and 
easily, the specialized training so essential to success. Diploma courses in Radio/ 
TV Engineering and Servicing, Electronict, Computers, etc. Expert coaching for: 

INSTITUTION OF ELECTRONIC AND RADIO ENGINEERS. 
Ca G. TELECOMMUNICATION TECHNICIANS' CERTS. 
C.&G. ELECTRONIC SERVICING. 

* R.T.E.B. RADIO AND TV SERVICING CERTIFICATE. 
RADIO AMATEURS' EXAMINATION. 
P.M.G. CERTIFICATES IN RADIOTELEGRAPHY. 

SERVICE SHEETS, Radio, TV, 5000 models. 
List 116. SAß. enquiries. TELRAY, 11 
Ilaudland Bank, Preston. 

RADIO TELEVISION, over 8,000 Models. 
JOHN GILIIEI{T TELEVISION, lb Shep- 
herds Bush Rd., London, WO. SItE 8441. 

SERVICE SHEETS. RADIO, TELEVISION, 
TAPE RECORDERS, 1925-19138, by return 
post, froni 11- svitti free fault-ltmliiig guide. 
('atalogtie 0,000 models, 2/6. l'base send 
stamped a(hlresse(l envelope with all orders/ 
enquiries, hAMILTON RADIO, 54e London 
Road, Jk'xlilll, Sussex. 

BOOKS AND PUBLICATIONS 

SURPLUS HANDBOOKS 
19 set Circuit and Notes ...... 6/6 P.P. 6d 
1155 set Circuit and Notes . . .. 6/6 P.P. 6d 

GET INTO ELECTRONICS-big opportunities 
for trained own. Learn the practical way wiLli 
low-cost Postal Training, complete with equip- 
ment. À.M.1.RR.E., R.T.E.B., City aL GuIlds, 
Radio, T/V, Tolecoins., etc. For FREE 100- 
page book, write Dept. 850K, CHAMBERS 
COLLEGE, 148 ItolbOrn, London, ECl. 

RADIO OFFICERS see the world! Sea going 
amI shore appointments. Trainee vacancies 
during 1960. t3ranta available. Day and 
Boarding students. Stamp for prospectus. 
\VIRELESM COLLEGE, Colwyn Bay, Wales. 

SITUATIONS VACANT 

AM.l.E.1t.E., AMME. (Elec.), City & 
Guilds, 0.0E., etc., on i4atisfnctIon or Refund 
of Fie" terms. Wide range of Morne Study 
Courses iii Electronics, Computers, Radio, 
TV., etc. 132-page (lulde-FItEE. Please 
state subject of interest. BRITISH 
INSTITUTE 01" EStOI EERING TECH- 
NOLOGY (Dept. 124K), Aldermuaston Court, 
Alclerniaston, Berks. 

FED UP WITH YOUR 
PRESENT JOB? 

We require a number of junior engineers 
with drive and initiative for: 

Circuit design - development and 
prototype construction, etc.; Electro- 
mechanical drafting-printed circuiti 
chassis layouts, etc.; Production line 
test and inspection engineers; Pro- 
duction line fault finders. 

Excellent prospects and full training 
given, lay release considered. Salary up 
to £1,000 depending on experience and 
qualifications. 
Send full details in writing of experience 
to date and present salary to: 

Solid State Controls Limited 
Brunel Road, Acton, W3 

The pre-paid rate for classified advertisements is 1/3 per word (minimum order 15/-), box number 
1/6 extra. Semi-displayed setting £4 . 2. 6 per single column inch. All cheques, postal orders, 
etc., to be made payable to PRACTICAL ELECTRONICS and crossed "Lloyds Bank Ltd." 
Treasury notes should always be sent registered post. Advertisements, tógether with remittance, 
should be sent to the Classified Advertisement Manager, PRACTICAL ELECTRONICS, 
George Newnes Ltd., 15/17 LongAcre, London, WC2, for insertion in the next aváilable issue. 

SERVICE SHEETS EDUCATIONAL (coniinued) SITUATIONS VACANT (coniinuedj 

Practical Electronics Classified Advertisements 
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TRANSIItECEIVERS AIRISEAIRESCUE 
TYPE 

Muet be dismantled or exported. Complete with 
mike/speaker serial. Work up to loo miles. Cost 
Govt. over £40 each. £210.0 per net, 10/- P. o P. 
2 sete £5. poet free. 

BANIJ 

vKr 
This wonderful little set will provide hours of 
listening pleasure. Liste,, to the thriUing eouod of on 
SOS at rea. Super for llsteniog to the Houes et 
work. A printed circuit layout makes it simple to 
build in a short time. Fully comprehensive insteuc- 
tians. Employs the latest components and transis- 
tors. Complete done, to the last detail. An ideal 
project for beginners. Price 05/-, Pont 0/-. MatchIng 
speaker and cabinet 30f- estes. 

scratcttproof. U. ..k,"iDR SPRAY-ON 
and Dk. Blue; Bròuzg; Siloer, G sen; Black. 
Send for Free list, or 8/- (-f /9 past) for Dial I 
jpt. TIN, colour samples and instructions. 
Send NOW. 
FINMGAN,SPECIAUTY PAiNTS Dept. PE. 
STOCKSFIELD. Tel. 2280 Norlhumberlend. 

BRASS, STEEL, LIGHT ALLOY, STAINLESS 
STEEL TUBE: Bai Material, Tools, Mechan- 
ical, Electrical, plus Assorted Lots. Send 
SAE. for latest Cat, of 1,000 teins. K. lt. 
WIHSTON, Dept. BPE, Eew Mills, Stockport. 

MORSE 1E !! 
FACT NOT FICTION. If you stort RIGHT 
you will be reading amateur and commercial Morso 
within a month inormal progrese to be expected). 

Using scientifically prepared 3-.pcnd record, yo,, 
automatically learn to recognise the code RHYTHM 
without translating. You can't help it, it's as easy as 
corning n tune. 10W.P.ht. lud weeks guaranteed. 
For details and eosree COD. eins STD. it-OtiS 2880 

on send Od. stamp for explanatory booklet toi 
G3CHSIR. 45 GREEN LANE. PURLEY. SURREY 

TAPE HEADS 
SSE BRAD. 39 '6 MICHIGAN REC./PLAY 
2 TRACK ¡ p.slr HIGH IMP. 

4-TRACK - 
SSE MALL 3911. BOGEN ERASE 
4 TRACK ¡ pair 0L218/8 

4-TRACK 
REUTER - COLLARO COSMOCOED ERASE 
ERASE 7/ TEl/O 
4-TRACK / 4-TRACE 

F.M. WIRELESS MICROPHONE 
94-iOlMe/s. Teansistorinel. Ol.rrxtcs trota SV 
bxtterv. Çoospleie o tb :cl,litlomnrl secret tic nimp 
n,lerephOee. 1.1st £121101- ONLY 6 I O These cannot be Olmeratrml in ilK. 
TRANSISTORISED FM TUNER 
i TISAI'JSt.MTOIt Hiolt QIl.kLIT'( TiirdEit. 
SIZE ONt,Y tin -. lis Ills I li', stages. lisumble 
tuocoi diserimmmin.mtor. ,kmaimle ooti.st in frei bout 
umrmplitlecs. Openmies n,, 9V lottery. (terreaSe 
Rtf.l0Me/s. Iteuly hsilt rral for £6 17 6 bl5e. itmitastic soleo for o,,uey 

Ç 
ELECTRICAL 

HEAT 
¿/0/IT > lii 

SPEED 
ftY'7'í/! j- 
An Electronic unit capable of controlling electrical 
equipment ap to 3,000 o atte capacity. Fingertip 
control of all acide, electrical equipment. Saltable 
for ali types of lighting arrangement,. Incandescent 
lamps. Spot lamps. Arc lamps. Floodlights. Makes 
an ideal dlm,nlssg unit. Ideal for controlling all 
types of electric drills and opto 2 h.p. electric motors 
for all ppliratlons. Ideal for all types o! electrIc 
heaters. Suitable for lathes sud posses tools. Contains 
the latest electronic wgitching devicen ad associated 
thyristor circuitry. Sue 6 o 5 o 2hs. Louvred 
metal case in pleasing hamsiser finish. .&ttrsctive 
irnut panel with snutehing socket and controls. 
Recommended price 25 fins. Huge purchase enables 
us to offer them at ¿8.19.6, carriage and insurance 
lOj-. COD, il required. 

pST- 
A' 

POLICE 
BAND Ro4o4T Ree. 

A sn:all transl,tnrlsed receiver that will receive 
civil u! rcralt and police/flee/aenbulance broadcasts. 
Operates 1mm a 9 voit battery that fits internally. 6 
transistors. Robust metal cabinet size approx, 
7 o 4 X 410. Attractive front panel. Speaker or 
headphone nutput. Improved type de luxe model 
price ¿8.10.0. carriage 10/'. Few only. Brood new 
ansi unused. 

BUSINESS OPPORTUNITIES 

INVENTIONS 
Electronics Manufacturer seeking 
new lines suitable mass market 
exploitation any field invites 
enquiries from inventors, Royalty 
payments guaranteed. Brief par- 
ticulars to Box No. 12. 

TAPE RECORDERS, TAPES, ETC. 

TAPES TO DI8C-using finest professional 
equipment-45 r.p.m. 18/-. S.A.E. leaflet. 
DEROY, High Bank, Hawk Street, carnforth, 
Lanes. 

FOR SALE 

ILLUSTRATED CATALOGUE No, 17 Manu. 
fitcturero' Surplus and New Electronic Com- 
ponents including $emicondllctors. 3/- post 
free. ARTHUR SA1Ll8 LTD., 28 (lardner 
Street, Brighton. 

HIGH GLOSS METALLIC 

HAMMERED ENAMEL 
MAKES FANTASTIC 

DIFFERENCE TO PANELS' 
say hundreds of enthuslaslic usc-' 71,. 
Crackle' pattern appears like ma 

on woodand metal. No under- - 

TRANSISTOR PANELS 
New bossed, sise 9is o 6m X ibis with "vales" 
transistors type 0C45 nr similar, with full 
lesgeh leads, also as equal sumber of 0A85 
diodes, H/S resistors, etc. Built on perforated 
board is a metal frame. 
Pond of 20 f,'oflsisfors. diodes, efe. 20/- 
30 - 25/- 60 -. 40/- 
40 - 30/. 10 - 45/- Psstage 2/- per panel. 50- 35/- 80 - 50/- 
TRANSISTOR CAPACITORS (ELEC- 
TROLYTIC) 
SOOmF 4V 64mF 40V l6mF 20V 
320mF 10V 5Oee 10V l0,ssF 25V 
2SOmF 4V 3OmF 10V 64mF 64v 
200mF 10V 25,ssF 35V 4mF 64V 

2OeeF 12V I,ssF 35V 
I/- each. 9/- per doc. Min. order 10/- 
COIIPUTOR PANELS with 40 sil. pnp or 
nps transistors. Diodes and res., 22/6 Post 
Paid. 
COMPUTOR PANELS (Flip-Flop) with 
8-20371 with diodes, 7/6i without dindes, 5/.. 
Panel with I6-0084. etc. 10/. 

8-0C43 or GETB1S & OASI 7/- 
50-OASI 6/- 

Postage 6d per psnel - 

TEST CARDS. 6 transistors 20 for 20/- 
ELECTROLYTICS 25.000 im 12V, 16,000 8 
12V, 15,000 e 10V, 10.000 'cl 20V. 4,000 /O 

60V. 3.000 e: 90V. 2.000 *5, 50V, 1.200 is 180V, 
8(6 Post Paid. 
ZENER DIODES-24, 21. 36. 475, 525. 
5.75, 62. 68, 7.5 13. IS, 16, lB, 20, 27, 30, 33 
colts. 3/6 each, mostly I watt 
POLYSTYRENE CAPACITORS 350v: ISO, 
270, 330, 390, 470, 560, 680, 820pF. 1.800,2,200, 
2,700 3,300 5,600, 6,800, 8,200 
123V: 1,200, 1,500, 1,800, 2,200, 2,700, 3,300, 
3,900, 4,700, 5,600, 6,800, 8,200, 0015. 80FF 
ceramic 200pF SM. any selection 2/- dos. 
4.4OpF trimmers 4/- dos. 
BRAND NEW BOXED CHASSIS contain- 
ing 2-OC35, 2-OC29 12 WW resistors 30/-. 
Postage 1/6. 

NEW CROSS RADIO 
6 OLOHAM ROAD, MANCHESTER 4 

n n Brira 0108e, Burntwood, nr. Liclifleki. t n u 

.s 

Ii 

40 METRE BAND 

These excellent receivers were made for the 
Government by a Lemon, manufacturer. They will 
corer the complete amateur band, Aieeraf t, Marine 
and other Government Stations. lt is a b valve 
superhet and works from etaridard dry batteries. 
Built In a robust metal ease ice 10 X X 4m. 
Half moon calibration tuasing dial. Phone or 
speaker output. Not new but in excellent con- 
dition. 43.10.0, carriage 10/.. Feo only. Aleo 
complete with associated transmitter covering same 
baud (for export, or licenced use). Price £5.150. 
carriage 15/.. 

MINIATURE TRANSISTORISED BFO UNITS. This 
small folly transi,torised tunable BFO unit xIII 
enable any set to receive OW or SSE reception. 
Compact single hole fixing. Fall fitting details. 
Only 49/8, P. a P. 3/8. 

MOVING COIL HEADPHONES AND MICRO- 
PHONES. Brand new in ,oakers' matous, 25/-. P. & 
P. 5/-. 

.Na' Compooctll Cenlre ope,, al lOi, address. 

)G1OBE SCIENTIFIC LTD 
'" DEPT. P.E. 18. 24 CAW000S YARD. 

MILL STREET. LEEDS 9 

TIME SWITCHES, 14 day clock, once on once 
off every 24 hours, reconditioned and fully 
guaranteed. 5 amp Horstmann, 32/6, 15 snip 
Venner, 42/6. P. & P. 4/6. A. R. 
BATCHELOR (PE. Dept.), 4 Park Rood, 
Bromley, Kent. 

PRACTICAL ELECTRONICS RadIo Control 
System for Model Boats. Low Ohmmeter. 
Musical Doorbell. Low Current Standby 
Switch. Drill Speed Controller. Cansera 
Trigger. Investigator Oscilloscope. Send 
SAE. for your choice of itensised price qisto. 
Most lists available going bock to Issue 1. 
AJAX ELECTRONICS, ito, Runibold Road, 
Fulham, London, S.W.6. 

WANTED 

VALVES WANTED, brand new popular 
types boxed. J)URHAM SUPPLIES (E), 
387F, Kensington Street, Bradford 8, Yorkshire. 

WANTED. Retail outlets for Xew/Surplus 
Radio-Electronic Spores. Excellent profits. 
Details from Box 13. 

RECEIVERS AND COMPONENTS 

BARGAIN PARCELS of new surplus Elec- 
tronic Components, 3/-, 5/-, 10/-, post free. 
DOLPHIN ELECTRONICS, 5 Pooles Way, 

FM MULTIPLEX STEREO ADAPTOR 
Printed clrc,,it biscuIt, 4 tr,ss. 8 
iindea 0V ,elth loll ioatrsrtioxs 

LOUDSPEAKERS 12' 12 25 watt, l hrn. 
20 watt. 15 inn GU1ThH 
Oho. SUPER J. I U.0 SPEAKZR 

COMPLIANCE. N' ii 10 10 ott, Ía Ohm, 
0100, 15 satt CERAMIC - 44 - 3o.2sK ' ' MAGNET 
O)' Ici oho, fl - loeatt,30.IOK ' SWITCH ROTARY. 
4' Ici Oho, 2') C n RECIPROCATING 

5 - i wott.45.18K L,J,U.0 4 POSITION. iSA. 

fr0,0 1 lOoh,,arssohv. 0/U 
11' TWIN CONE 10 

REFLEX CONE TYPH O0tt 15 nr Ich,,, - 
29/6 

18,500c/o P.O CROSSOVER NET- 
(a Stuoie Relay WORK 18 ohm 

SUPER SILICON HECT. TV.. etc.. 1,200 l'SV 
IlOOsmA, 0/.; or eo,Oislets with i,str. nei,t,,r, 
eo,oleoeer. 7/8; 400 PIV NW 8h. 8/-; '200 CIV H'.'. 
0h. 6/-. 

Sta,nisrd envrlcpe for full sciection a,.,l (circolo 
oilers lo M.,ltl.arteca, Rohes. Baby Alarms, Ititer. 
roma. Walkie-Talkie.. Rectifiers and Eagle Lists. 
UNDER £1-P. (a P. 8,1. OVER £1 post fece. 
C.O.D. 3/8. MAIL ORDER ONLY. 

DURHAM SUPPLIES 
367F, KENSINGTON STREET 
BRADFORD 8, YORKSHIRE 
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748 

* TESTED DEVICES * TRANSISTOR MANUAL 
CIRCUITS. APPUCATIONS. -" INC. 

ACI25 ... 2/3 MATIOI 3/. CHARACTERISTICS, LA. S.C.Rs. 
ACI76 ... 5/6 MATI2O ... 3/6 THEORY. 30/- 

G.T.SWITCHES, 
ACYI7 ... 
ACYI8 ... 

4/- MATI2I ... 
3/6 NK1773 ... 

3/6 
4/ 

THEORY. RATINGS. 
647 P.4.0 .-' EACH APPLICATIONS 

AFI 14 ... 3/6 NKT781 ... 5/6 PP. 2/6 
AF139 ... 
ACIDI 

IO!- 0C44 ... 
IflI_ neat 1/9 

Is. S.C.R. MANUAL v-o.i 

AFIB6 ... IO!- 0C201 ... 7/6 
ADI4O ... 7/- 0C309 ... 4/- 
AD149 ... 7/6 STI4O ... 3/- 
A0161 7/- 5T141 ... 4/- 
A0I62 ... 7/- 2N696 ... 4/6 
AFZI2 ... IO!- 2N697 ... SI- 
BCIO7 ... 5/- 2N1090 ... 4/9 
BCIO8 ... 5/- 2N1306 ... 4/- 
BCIO9 ... 5/- 2N1613 ... 4/6 
BCY33 ... SI- 2N2147 ... IS!- 
BCY34 ... 6/- 2N2894 ... 8/-. 
BCZIO ,.. 5/- 2N3819 ... 15/-. 
BCZII ... 6/- 2N3B20 ... 15/- 
BPY5O ... 7/- 2N3906 ... 9/6 
BFY5I ... 7/6 25302 ... 5/- 
BPYS2 ... 7/6 25303 ... 4/- 
MATIOO ... 3/- 25304 ... 6/-. 

SL7OIC Plessey Amplifier 
INTEGRATED CIRCUIT 

As mentioned in P.E. articles ui/ng IC.'i. 
2Ç1- EACH Alio full Plessey rflge 

CIRCUITS 
Epoxy T05 8 lead 

ML 900 Baffer ( 11/- 
pL 914 Dual Gate 

@ 11/- 
iaL 923 J-K Fl/p Flop 

14/- 
IC circuits data. 
etc. 1/6 

Mullard TAA263 
Lin. Amp. lI!- 

PLASTIC PLANARS 
2N3708A 

8 FOR ¡0/-; 20 FOR 
20/-; lOO FOP. £4. 

FULLY TESTED 
TRANSISTORS 

tors TO-I like ACI27 ...... IO!- 
U2B Experimenters Assortment of 

lntreçated Circuits, Untestsd. 
Consisting of Gates, Flip-Flops, 
Buffers, Registers, stc.. Dual-in- 
LIne, 8 Assorted Pintes ... 20/- 

U29 IO SCR'2 I Amp 0-500 PIV ... 20!- 

Cods Nos, mentioned above are given as 
s guide to the type of devics in the Pak. 
The devices themselves are normally 
unmarked. 

TRANSISTOR EQUIVALENT BOOK 
52 pages of Cross Referentes for trae. 
nistors and diodes, types include British. 
European, American and Japanese. Specialty 
imported by BI-PAK IO!- each. 

OCP7 I - IMPORTANT NOTICE ,ND REORGANIZATION OUR 

BI-PAK SEMICONDUCTORS, 500 CHESHAM HOUSE, ISO REGENT STREET, 
O/O each LONDON W.J. ALL OUR ADVERTISED STOCKS STILL AVAILABLE. PLEASE SEND 

C.W.O. AJd I'- Post a,J Packin-. ,jurn Order IO'.. 

BI-PAK GUARANTEE SATISFACTION OR MONEY BACK 

York. Abingdon, ßerkr. 

BIPAK SEMICONDUCTORS50° 
Chesham House 

150 Regent Street 
(DEPT. E) 

London. W.1 

QUALITY-TESTED VALUE PAKS* BARGAINS 
2 Dr,ft Tr,n,. 2N1225 Gern,. PNP 4 Silken Rec;t. 100 PIV 750n,A ... 10/- 

lOOMc/, ............ I0/.. 3 AFI li Tren, Mullerd Type ... 10/- 
6 Metched Tren,. 0C44/45/e I/BID 10/- 7 ocei Type Iren,. ...... IO!- 

FIZFrnNPPNP ::: 3 0C171 Tren,. Mullerd Type io- 

5 Silicon Recu. 3A 100-400 PIV '0/- 5 2N2926 SII. Epoxy Tren,. 10/- 
2 lOA Silicon Rect,. 100 P/V .0/- 7 OCh Type Tren, IO!- 
2 OCl4O Tren.. MPM Switching 10/- 25 Tren,. Heet,ink, fit TO'l8, TO-I 10/- 
I 12A SCR loo PIV 10/- 2 25701 Sil. Tran,. Tette, ...... Io!- 

3 Sil. Tren,. 25303 PNP ...... IO/ 3 12v Zeneru 400wW ...... IO!- 
4 Zener Diode, 25OwW 3-12V IO!- 2 loA 600 Ply si R 15425R IO!- 
3 200Mo!. Sil. Tren,. NPN B5Y26127 lOI- 

ECI0B Sil. NPN High Ge/n Treni 
3 Zoner D,ode, 400wW 33V 5/ ToI 
4 High Current Tren,. 0C42 Eqvt 

lOI- 
Io!- I. rent. 

2 Power Tren,i,tor, I 0C26 I 0C35 10/- 80Mo!, 
2 1.000 Mv Siii'Re'I5A RS3IO A' - 

5 S,l,con Recu. 400 PIV 250n,A 
Type::: 

lO/- B5Y9SA Sil. Tren,. NPN 200Mc/, IS!- 
rn,OC2OID0V : OC200 Sil. Tren,. Mullerd ... IS!- 

IO 0A202 SII. Diode. Sub-win .... Ioj- 2 Sil. Power Root,. BYZI3 ... 15/- 
2 Low Nolte Tren,. NPN 2N929/30 io!- I Sil. Power Tren,. NPN 100Mo!, 
I Sil. Tren,. NPN VCB 100 ZT86 10/- TK2OIA ............ IS!.. 
e 0A81 Diode, ......... IO!- 6 Zoner Diode, 3-15V Sub.win .... IS!- 
4 0072 Tren,i,tor, Fluilerd Type 10/.' 2 2N1 132 PNP Epicexiul Plener Sii. 
3 OCh Tr.n,i,tor, Mullerd Type 10/- Tren ............. IS!- 
5 Metci Alloy Tren,i,tor, Met. Type 10/- 3 2N697 Epitexiel Plener Tren,. Sil IS!- 

r°,"rr4 t044 0L Gern,. Power Tren,. Eqvo. OCIO IS!- 
5 GET8B3 Tren,. Eqxt. 0C45 ::: IO!- Un/junction Tren,. 2N2646 15/- 
2 2N708 Sil. Tren,. 300Mc/, NPN 10/- 2 Sil. Tren,. 200Mc/, 6OVcb ZT83/84 IS!- 
5 GT4I/45 Gern,. Tren,. PNP Eqxt. I Unijunction Tren,. 2N2l60 TO-S 

0C7l ............ 10/- oen G.E ............. 15/- 
3 G131 LF Low Moite Gern,. Tren,. 2 SIl. Rect,. 5A 400 P/V Stud Type 15/- 

PNP ............ 
6 1N914 Sii. Diodes 75 PIV 75enA ... 2 G P I OC28/29 Is!- 

I 10* Sii. Stud. Rct. 800 Ply :: 15/- 2SG T'I KT773 I Tunnel Diodo ASYl I 1.050Mo!, IS!- 
2 OC22 Power iren,. Gern, .... 10/- 2 2N27l2 Sil. Epoxy Plener HFE22.5 IS!- 
2 0C25 Power iron,. Gern, .... 10/- 8 BY loo Type Sil. Rect,. 20/- 
2 0073 Mullerd Tren, ....... lOi- 2.5 Sil, end Gern,. Tren,. Mixed, cil 
4 AC128 Tren,. NPN High Ge/n I0/- n,erked New ......... 30/- 

0C44 Gern,. Tren, IO!- 
: 

...... 
IO CG62H Gnrn,. Diode, Eqxt. OAII IO!- 
3 AFIlO M,ellerd Type Tren,. ... 10/- 

12 A,,oroed Gern,. Diode, Merked... IO!- 
4 ACI26 Gern,. PNP Trent. ... IOI One 10/- Pod, of your own 
I ORP6I Ph000.00ndectixe cell ... 10/- ritt choice free with ord.,. 

2 GET88O Low Noi, Gern,. Tren,. IO!- valued £4 or over, 

KING OF THE PAKS SATiSFACTION GUARANTEED 

SUPER PAKS-BRAND NEW 
Untested Semiconductors 

PAIC NÖ 
UNIJUNCTION JIl2óàlu, Sub-win. Gencrel Pur- 

UT46, Eqvc. 2N2646. 
po,e German/un,. Diode, ... 

U2 60 Mixed Gern,eniun, Tren,i,tor, 
lO/O 

Eqt. TI543. BEN3000 AF!RF ............ IO!- 

7j6 EACH 
U3 75 Gern,eniun, Gold Bonded 

Diode, Sub-win. Sin,. 0A5. OA47 IO!- 
U4 40 Germeniun, Tren,i,tor, like 

OC8I.ACI2B ......... IO!- 
SIL. RECTS. TESTED g?PnAp n. il. De IO!- 

Ply 750n,A 3A lOA 30A Sin,. BSY9SA. 2N706 ...... IO!- 
50 2/- 3/- 4/6 9/6 U7 16 Silicon Rectifier. Top-Het 

lOO 2/3 3/6 6/- IS!- 750n,A Viog. Runge 0-1,000 ... IO!- 
200 2/6 416 6/6 20/- U8 50 Silicon Plener Diode, DO-7 
300 3/.. 4/9 8/. 22!- Gb,, 250n,A Sin,. 0A200/202... IO!- 
400 3/6 6/- 9/- 25/- U9 20 Miced Volt, I wett Zener 
500 4/- 6/6 9/6 30/- Diode, ............ Io!- 
600 4/3 7/ 10/- 37/. UIO 20 BAY5O charge ,torege Diode, 
800 4/9 8/- l5/- 40/- DO-7 Gle,, ......... 10/- 

1000 6/- lo!- 17/6 SO! UI 130 PNP Silicon Plener Tren,i,toru 
TO-SSin,.2NlI32 ...... IO!- 

U12 12 Silicon Rectifier, Spotty 500' 

LOWEST PRICE 
etA up to 800 Ply 

U13 30 PNP-NPN Sil. Tren,i,tor, 
IO!- 

LARGEST RANGE 0C200 end 2S104 IO!- 
Ply lAMP 7A 16A 30A U14 ISO Mixed Silicon end Gern,,n- 
25 - 1/6 - 30!- item Diode, .......... IO!- 
50 7/6 8/6 10/6 35/- UlS 30 NPN Silicon Plener Tren. 

lOO 8/6 lo!- 15/- 45/- ,i,cor, TO-S Sin,. BFY5O, 2N697 IO!- 
200 12/6 15/- 20!- 55/- Ui6 IO 3A Silicon Rectifier, Stud 
300 151- 20/- 25/- - Type up co 1,000 Ply ...... IO!- 
400 11/6 25/- 35/- 80/- UIl 30 Gern,eniun, PNP AP Iren,i,- 
S00 30/- 40!- 45/- 95/- torn TO-S like ACYI7.22 IO!- 
600 - 40/- 50/- - Ube 8. 6A Silicon Rectifier, BYZI3 

lype up te 600 PIV ...... IO!- 

CADMIUM CELLS 
Ul9 30 Silicon NPN Tren,i,cor, like 

ORPI2. 0RP60 8/6 eech 
BCIO8 ............ 

U201215A Silicon Rootifir, lop IO!- 

I0/ 

PRINTED CIRCUITS 
U2l 30 AP. Germanium Alloy Tren- 

titter, 2G300 Serie, end OCh IO!- 
EX-COMPUTER U22 IO IA Glen, Min. Silicon Reoti- 

P k d th n,icon- fier, Htgh Volt, ......... IO!- 
ductor, end con,ponent,. U23 30 MADT', like MAT ,erie, PNP 
8 boards give a tuerce. Tren,,,tor, ......... IO!- 
teed 30 tren, end 30 U24 20 Gern,eniun, IA Rectifier, 
diode, Our price ' GJM Serie, up to 300 Ply .. lo/- 

IO board, IO!-. Plu, U2.S 25 300Mc!, NPN Silicon Tren- 
2!- P & P, intern 2N108, B5Y27 ...... IO!- 

U26 30 Fett Switching Silicon Diode, 
like 1N914 Micro-Min ....... IO!- 

INTEGRATED 1/27 12 NPN tern,e,,iun, AP Tren,i,- 

STUDENT ELECTRONIC SERVICES, 194 Regent Road, Salford 5. Tel. 061-872 5187 

COMPONENTS AT GIVE-AWAY-PRICES! 
Comprising: Trausistors; 1% ltesistors; 
Condensers; Diodes; Valve Holders; phis 
very useful 0-way plug/sockets. Over joli 

components from ox-Brand Xow Em1imipmueiit 
10/-, or 2O assorted ii aboi-e 20/- post paid. 
Omder nOv and a void disappoiimtinent. 
DIAMOND MAIL ORDEIL PROI)UCTS, 
Prospect house, Gaumal Head, Pocklington, 

NEWS FLASH - Stocks now include I watt, 3 watt and 5 watt resistors. 

STOCK DISPOSAL. Manufacturer has 
,1uauìtitles of coded planar transistors for saie. 
Best oSen over 6d each to Box Number 14. 

ME4103. Spceitled iii PE. effects units. 
2/6, IO for tI, willi data. SAE. to 
J. CRAWLEV, , Orchard (lose, Oxford Rd., 

TO CLEAR. Semiconductors, 0071, OC81, 
AC128, etc., 1/6 each. Electroiytics, from 
j to 100 mfd. 1/- each. Resistors, 2/6 
dozen. All new and guaranteed. P. & P. 1/-. 
Send 1/- and S. tE. for full list of new market 
Senuiconductors, Valves and other Components. 
LEO-ELECTRONICS, 10 Shell Grove ltd., 
London. N.b. 

RECEIVERS AND COMPONENTS (continued) 

R ESIS1ORS watt E24 series. watt E2 series. 2d. each 
Pre.Pack - 5 off each 4.7 ohm to I M.ohm or 4- watt ONLY £2.126? 
For price lists of all our stocks, and Sample Resistors, send 6d. to: 

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


749 

types 26f- per dozen. 
All items post free. 

WESTEK ELECTRONICS 

P.O. Box No. 7, 

Rickmansworth, Herts. 

R & R RADIO 
51 Burnley Road, Rawtenstall 

Rossendale, LaflCs 
Tel.: Rossendale 3152 

VALVES BOXED. TESTED & GUARANTEED 
EBF8O 3f- PCC84 il- P182 3!- 
EBF89 3/6 PCF8O 3/- U191 4/6 
ECC82 3/- PCFB2 316 U301 4/6 
ECLBO 3!- PCLB2 4/- 6F23 SI- 
EF8O 1/6 PCL83 4/- 10P14 3g- 
EFES 3F- PCLB4 5/- 20P5 3/- 
EFIB3 3/6 PL36 5/- 30F5 2/6 
EF184 3/6 PLBI 4/- 30L15 5/- 
EY86 4/. P1.83 4/- 30P12 4/6 
EL4I 5!- pY33 5/- 30C15 5/- 
EZ4O 4/6 PY8I 3/6 30PL13 $16 

EBC4I 4/6 PY800 3/6 30PL14 5/6 
POST, ONE VALVE 9d.TWO TO SIX 6d. 

OVERSIX POST PAID. 

TRANSISTOR UNITS 
This comprises a finned Ali heat 
sink finished in matt black, size 
Il X 9 X l'and is fitted with 4 

type 2N1022 H.V. Power Tran- 
sistors, these arè P.N.P. type rated 
Vc-120v.,lc7amps max.,Col. Disp. 
ISO Watts max. at 25°C case temp. 
Also 4 I ohm Emitter Res. The H/S 
can be cut to make 4 separate units, 
in good condition. Ex. U.S.A.F. 
surplus. Price 50/-, plus 4/6 post. 
Single 2N 1022 on H/S 17/6, 2/- post. 

GEIGER MULLER TUBES 
Type CV2247 req. approx. 400v.. 
new tested with base and circ. of 
Geiger counter. Price 10/-, post paid. 

B. SLATER 
55 Handsworth Rd. 

Sheffield S9 4AA 

8 Silioon Top Hat Root/fl.,. ............ 

* ASSORTED RESISTORSHi-5tab. 300 .if (5. é. é watt, worth 13) .................. 15/- 
(P. & P. 1/6 pr order) C.W.O. 

SAE. for I/,t of Indo,tr/oS Component, 
forth. Home Constructor 

ELMBRIDGE INSTRUMENTS LTD. 
Island Farm Avsnu., Wast NoI...y. Saprai 

MICROSW ITCHES 

all new, wide variety for many 
jobs from 2/-. Waterproof and 
metalclad rrom 9/-. 

SYNCHRONOUS MOTORS 

with gear boxes 300 rpm to I rev 
24 hrs. All new, wide variety 3 to 
20 watts mostly 230v A.C. 2500 
rpm for fans, tape decks, etc. from 
7/6d. 
S.A.E. list. 

HOLFORD & CO. 
6 ImperiI Square, CheItenhm 

CONT!NUED OVERLEAF 

need 50/ ncble deoicte, Cnco typo cc AC126/R. 
ORDER AS NKT(REJ (o 7/6 lOO pot. PON cod Pokwg Od 

MIXED SILICON TRANSISTORS BY TEXAS. DAMAGED cc d - Fr.. Eeport CtIogo. 
BY DAMP loo t(ê ijl 4f. 
They look dirty but on ceec w, Incoe Pound hi5h percencagn of good coo ye ei ci' 'i cran,I,tOrt-møfley back anyway if flot ,ccI,fiedI You Cannot buy coo c_ ¡ By. f_ 
cheaperl 

ORDER AS TEX/REJ 2/6 lOO ' COMPONENTS @ poet 
lIB 

NOTICE che cbov ntlonodtweioonduccortareagenulne fleck 
, - - 7 COPIPOLD ROAD 

olecrence frote he LST Wcrthouue cc Rrcncwood and cefi be In,peoCed BRENTw000 ESSEX 
IS our chop If required. The dacuripolone given are accuetce cod our 
GOÖC) RtPS)TAYION IS YOUR GUARANTEE OF SATISFACTION. 

BRENIWOOD 7904 
2400CR POStAL bERNIE 

Operational Amplifiers for PEAC 
Analogue Computer, ready built 
on PC board, 1ested and guaran- 
teed, 34/- each. Also available, 
NPN silicon transistors, similar to 
ST 141, and PNP complementary 
types, fully tested. Complete speci- 
fication sent with all orders. Both 

BRAND NEW MINIATURE ELECTROLY- 
TICS, I , soit, ., 0, 8, 10, I) .11, :10, 411, c4), 

1111) f111114, 8/6 IIIIOPII, (II (icr £1. TIll' 4. 1/. 
/f1 IlI,\ (O., I7 4IIIaBIlariII.Ill Jul., $IfI'tPli'iIl, 
Sil ORN. 

R E PAN CO TraIIsicltc)I Collo dici T[rCIlSIiIIIIIPr. 
for tilo C,ffbotrlIctor. Sellcl sIrcIcic I:cr litIo 
JtAI)lO lX1°lIt1MENTA1 l'lU)l)(TUT5 
LII)., 33 1(111011 l'llrk iltreet., (Jovetitry. 

'I ---------------------- 
S I 

SENO ION CATALOGUE TO: I 

i 
iEiwl Cop:cci,f 

I 

f ENCLOSE FC NAnti 

e40,.,E.. .............. 
ADDRESS ___..___ ... . _________ 

I.. _____ 
...... - fPEdf I ------------------- J 

COMPONENTS u 
POSTAL SERVICE 
* RECHARGEARLE 

BATTERIES \ uI 
(Sealed OEAC Ni-Ccd} 

PP3 Eqo,n.: On. 37/- p. & e. 21- 
U2 ESci..: I .25o. 3216 p. A p. 2/- 
UlEquie.n I.25n. Il/ P.S p.I16 ' 

IJI I Equcio.: I.25n. 26I P.S P. IlS 

* BAROAIN PACK 
lOO Hi-S,ab Re,iatwrc .................. 
30 Silicon Ojodee ....................... 191.. 

2133710 
2143711 

lI- 

Il' 
A5TOS 
ASZII 

4/4 
III- 

OMS 
00,% 

I/a 
I/I 

0C170 
0071 

4- U 

SILICON PLANAR TRANSISTORS-EPDXY CASE NPN 2N3819 
Eioi 

2143053 
2743055 

4/ 
13/- 

0,1210 
RUtIO 

30/- 
38/4 

OA,I 
0AI 

I/a 
I/a 

oc 
0C201 

8/- 
4/- r 
Sfr 

Smells, 50 2N292R (Brown to Orange gain spreads). 7N3701, eno. All °" 
- 

2143810 38/- Bol IS 3/a 0u340 3/- 00302 18/4 
nested and guaranteed. New Manufacturer's surplus. tff* Tn... 20101 4/t 00030 3/- 00,202 3/- OCiOS 8/- C 

ORDER AS 2N3107E /8 IS)- DOZEN 35302 
30030 

3/9 
9/4 

OCT30 
OCT31 

7f-- 

Il- 
00,210 
0A211 

Ql 
/- Oruot - a 

SILICON PLANAR TRANSISTORS-EPDXY CASE PNP 
FAIRCHILD 

2513e II OCT32 14/- 0*2101 3/4 ocra sia 
SmnnIlar so 2N3702 New Manufacturer's surplus. All netted and guaros- uLogic 35100 

2531M 
10/- 
II- 

OCT33 4/I 0*2003 3/4 00712 9/6 

teed. Ideal connplennensarv no 2N37071 (abone). Large quaetltles I-6 7-Il 12-l- 250450 3/- 
OCT34 
OCT30 

Ql 
8/- 

000104 
002307 

3/6 
7/- 

ORreo 
ORMJ 

8/- 
6/- 

anUlable ai both types at LÒW. LOW prices 
ORDER A53 2N3701E @, 15/- DOZEN 

.0938 n.e., 11/ 9/6 , 

.09140,005.40 III 0/A III 
253711 
353740 

4/- 
0/- 

OCT39 
nCrtO 

27/4 
13/4 

00033e 
002244 

3/6 
3/4 

ORrut 
007% 

0/- 
13fB 

SILICON PLANAR,RANSISTORS TO-IO METAL CASE PNP. 
attic JR non nOr 14/ 11/6 Il/I 

5PaA.4.R.,.:5 3164 

25382 
19003 

6/. 
Q- 

OCT54 
OCT70 

la!! 
4/4 

0AZ242 
0*2343 

3/6 
6/- 

00703 
STasI 

11?- 
2/4 

Siwllar to RCr70f713o.a. Non tnaced-opproo. 50% pleld of good 25011 SI- OCT71 8/I 00,2236 3/6 311a44 Il/S 
I] 

deolcen 30.000 piece. teclear. 3303550, 
3nuONO Is!- 

2301e S/B OCZII 11/4 000140 3/6 50619 83/- 

ORDER AS1 BCY1O(2/E e 16/- loo p. 
1AA263 19/ 314096 0/4 

20412* 
25020 

88/- 
4/- 

00131 
00122 

30/8 
30/- 

0*1220 
OCIn 

3/6 
5/_ 

OZIOC 
00Cl 

15/- 
III- g' TO-S CESE I AMP TYPE THYRISTOR REJECTS 

Aw000.c 
- 

- 

2,ual 
294706 

9/6 
4/ 

25702 
*0,711 

15/- 
2f 

cr013 
trIal 

ii 
ea 

OCX 
0032 

33/- 
III- 

0426 
M360 

6/3 
6/- 

e L Inc re)1t frown ST. & C.-CRSI(40 range. Nos tosSed-ma/nIp 2139050 4/6 0*00 3! OrTOø - 6/- 0014 15/- 74000 0/3 low oolcagn pinld. 
ORDER ASS SCR/REJ (si. Il)- P0020 pee. SCR1 +2pclSll3 

70? 

230711 
230711* 
2301131 

7/6 
7/6 
9/6 

*Cl07 
ACIal 
OCt31 

34/6 
6/6 
Q- 

OnTnI 
OrTh 
01153 

6/- 
Q- 
6/- 

0034 
OCIO 
0014 

SI- 
6/I 
13/- 

00401 
(Ciel 
ClInt 

5/- ill 
IS!- 

PI SIUCON POWER TRANSISTORS CASE TYPE NO-3 NPN PO 0011 2141132 7/4 uCl2a 4/- 05076 3/I OCie 13/- 0400 BI- 
5/sellar sa 25012 aed 22721 lIne. Very high cosnlageaed/Or collage. (lain I....) 1 O/8et 274110/ 

2141113 
5/- 

0/- 
RC176 
ROVI? 

7/6 
5/ 

459V 
Bonn/u 

4/4 
314 

OCTe 
OCIO 

I/- 

I- 

ICI II 
2C423 UI- r Ideal for power supplies. eto. New. these coot Is cachl Nocetn. 

S0°/ good 
214004 
2141385 

5f- 
5/- 

ACYIn 3/4 O'TYO7/1400 Ill- 0035 9/6 (*402 3/4 

ORDER AS: 25012E IT, 10/. FOR 4 pca. 
9Cl 07/8/9 

2141300 6/- 
OCT19 
RCT2O 

4/4 
3/i 

51137/4300 
01791//nOR 

45!- 
36/- 

0(0* 
0041 

13f- 
3/6 

00381 
aCll3 

316 

I 9/- 

MIXED SUB-MINIATURE GLASS DIODES CASE TYPE DO-7 2/9d 2141307 
2741300 

4/- 
14/6 

OCT21 
OCT22 

4/- 
2/4 

tTOlO/200 
07X36/140 

0)- 
3/- 

0042 
0043 

4/- 
SI- 

OChe 
10125 

7/6 
14/- C All Silicon typo-Maker rejecnTd for forward coinage drop. Ideal 2141309 10/6 *0140 12/I eYz:0 Il/I 0044 0db 14/. 

for GP use. 50% yield good d/odes. DIrTy Ocde 
ORDER AS: DO-7/082 (e 5/- FOR lOO pca. 10116 

'- 
12/ 

2141413 
214300e 

13f- 
0/a 

*0149 
ROI4I 

tI/S 
7/A 

OVZI2 
OTZI3 

1/ 

5/4 
OCiO 
0071 

1/ 

3/- 
RCIS4 
00452 

12/- e 
11/6 

NEW AND MARKED NIXIE DRIVER TRANSISTORS 01553 
a..o. 27424*9 

2143309* 
5/6 
1/6 

00163 
AOZII 

1/6 
31/- 

OZ,0/C34 
0(1102 

Il/I 

Q 
0072 
0(73 

4/6 
3/- 

OUTIl 
970102 

15/. I 

II/- I 

Cheapess Neoa/Nloie deloTr on Morket. 5.000, already sold to Industry. 2142040 
3142347 

40/- 
7/. 

ROZII 
*0402 

33/4 
01- 

001303 
001413 

416 
3/- 

0075 
0(74 

5/- 
2/4 

MPÇIO3 
Mrnloi 

4 
18/- 10-5 Cose. inlnnunn ratIngs Vcb SO hIe 12-40/ne -iwA. Equioa/ens 

- 

SILICON R[CT'S- 2132160 14/I *1114 4/5 0011/4 4/- 0077 III 911105 nOIR Il 

sa C2OO. 

05553 2/- Oner 2/- 

2142923 
2742920 

4/- 
2/a 

ArilO 
*0116 

4/0 
4/4 

08111$ 
9*1100 

RI- 

l'IO 

oCel 3h- 
4/4 

p11491 - »/3 J] 

AS: (ty EACH. SO pillee Ja eo. 
FULLY yesyso 274302e 13/- *1117 4/4 60,1101 8/4 

OCIIZ 
00810 3/- 

91.41 
40461 

27f- 
13/3 NEWMARKET TRANSISTOR REJECTS GERMANIUM PNP 

AP and OP 07pta ainrflar NKT274/6 NK1216(0 neto. No senI. Guaran- OU000eaTSSn 
2743702 6/. 0r139 

- 

3/- 6*1300 7/9 OdO 4/6 30552 34/3 (J 

RECEIVERS AND COMPONENTS (continued) 

TI$43 ® LOOKING FOR QU1ITY,V1ll[&$[RV(C[Vrite f 

A O1ON SAIE 
I,..I.fl INni 1/- AIS)? Pif- flATIA 4/6 OCMi) 3/- Q .PNI64I/SNncl 2N37G4 5/- ATIlA Pif- 0*5 3/5 oCal 

2N3705 a/- *1511 111$ 0*47 (6 0CM 4- r I UNIJUNCTION6I9d . 
INflo? 6/? *5727 5/I 0*7? II, OCI$ If- 
1N37 3/fl ASYM 4/4 hOMO? 4/6 OCP Pif- O - 3*370? 4/- *5426 5/I OASI /6 OCIe' Al- Pl 

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


Post und Packing up 50 
2N2904 

I 

8/- .ASY27 8/6 BSY95A 4/- 0083 4/- I Fairchild IC.. 
I 

reels 2/9, otherwise 
2N2905 

I 

NI- ASY28 6/6 BYIOO 4/6 OChO 6/- L900 Ill- 
I 

.3 

4/6. 
2N2905A 
2N2906 

8/- BC lOi 
8/- BCIO8 

4/- BYZ lO 
4/6 BYZ) I 

9/- OC Iii 
1/6 0C200 

6/- 
5/6 

L91 4 III- 
I L923 14/- 

SPEAKERS (3ohm) 
2N2926 
2N3053 

3/6 BCIO9 
7/6 BCY33 

4/6 BYZ°12 
5/6 BYZI3 

6/- 0C201 
5/- 0C202 

5/6 
1/6 

I 

I Post and Packing 
8 x 5 19/6, 2N3055 19/6 BCY34 4/6 MATIOO 6/6 OCP7I 8/6 I for Transistors 
7 x 4 15/6. 2N3702 4/- BCY38 MATI0I 6/6 0A81 1/6 and Con,ponencs 
V9/6, 5 4/6, 2N3703 4/6 BCY39 MATÍ2O 6/6 0A91 1/6 1/. per order. 
8 25/6, 12 39/6. 2N3704 

2N3705 
4/6 BCY7O 
4/6 BCY71 

6/6 
10/6 MATI2I 

OA95 
6/6 0A200 

1/6 
2/- 

I 
Send SAE. for 

J 
complete litt. 

Post od Packing l/6d 2N3706 4/6 BCY72 6/6 NKT26Í 4/6 0A202 2/- 

DUXFORD ELECTRONICS (PE) 
Duxford, Combs. (Sawston 3031) 

MINIMUM ORDER VALUE 5!- 
C.W.O. Post and Packing il- 

DI5COUNT 

ELECTROLYTIC CAPACITORS (Mullord). - 10% t: 
+60%. 
Submissiatuon (all value. InyaF) 
4V 8 32 64 126 260 40C 

64V 64 25 50 200 200 332 

10V 4 16 32 64 325 20f 
16v 21 lo 20 40 80 121 

ISV 16 64 125 2S 50 9f 

40V 1 4 9 16 35 50 

84V 064 2S S 10 20 32 

PrIen 1/6 111 1/2 1/- 1/1 iii 

WE ARE BREAKING UP COMPUTERS 

;iiiiiîj 

psl. 
.- a 

COMPUTER PANELS (asnorted) 2 a dIo. 8 'loe 10/-. 
FOOT FREE, with oslo. 30 transistoen. 
100 for 65f- + p.6 pO/O. 1,000 fOr ¿30 + caer. 
GIANT PANELS 81 X 4m, with 20 Trannlntoro, 30 Min. 

To: BOFFIN PROJECTS 

incorporating 
BIONIC DESIGNS 

4 CUNLIFFE RD. 

STONELEIGH, EWELL, SURREY 

BUILD IT in a DEWBOX quality cabinet 
2m X 2)in X any length. DEW LTD., 
Ringwood Road, Ferndown, Dorset. SAE. 
for leaflet. Write now-right now. 

BATIERY ELIMINATORS 
The ideal way of running your TRANSISTOR 
RADIO, RECORD PLAYER.TAPE RECORDER. 
AMPLIFIER. etc. Types available: 9v: 71e; 6v; 
4(v (tingle output) 39/6 euch. P. & P.2/9. 
9v + 9v; 6e + 6v: or 4)v + 41v (two separate 
outputs) 42/6 each. P. & P. 2/9. Please siate 
output required. All the above units are 
completely isolutnd from moins by double 
wound transformer ensuring IDO?., salety. 

R.C.S. PRODUCTS (RADIO) LTD. 
(D.pt. P.E.). 31 Oliver Road. London. E.17 

RECORDING A. MARSHALL & SON (LONDON) LTD 
I COMPONENTS 

TAPES 
28 Cricklewood Broadway, London N.W.2 

P.E. 20 TeI.0I-4S20161/2 I Veroboard 
FalIy Grenceed 1N914 11- 2N3707 4/- BFI 15 4/6 NKT262 4/6 3*' e 2+' 3/6; 

3*' a 3*' 4/3; 
7' STD .200 7/3 

J 

IN9l6 1/6 2N3708 4/ BFXII 6/6 NKT264 4/6 
I Cutter 9/-; 7 LIP .800' 12/3 15120 2/6 2N3709 4/- BFXI3 6/6 NKT27I 4/6 *' o 5' 5/6; 

1' DIP 2.400' 19/- 15130 1/6 2N3710 4/6 BFX29 15/- NKT4O3 15/- Il' X 3f' 16/-; 5f' STD 900' 6/6 1S132 1/6 2N371 4/- BFX84 8/- NKT4O5 '- s' 02+' 4/3 
5f' L/P 1,200' 9/- I 2N696 5/- 2N38l9 III- BF)t85 0/- NKT6O3 6/6 

I 5f' D/P 800' 14/9 I 
2N697 5/- ACIO7 6/- BFX86 8/- NKT6I3 6/6 Rvsistorc 

S' STD 600' 5/3 I 2N706 3/- ACI26 4/- 8FX87 IO!- NKT674 5/- I + watt 4d; 
5' LIP 900' 7/3 I 2N706A 3/- ACI27 3/- 8FX88 8/- NKT677 SI- + watt 54; 
S' DIP 1,200' 10/9 I 2N929 6/6 ACYI7 5/- BFYSO 5/6 NKT7I3 5/6 I Watt 6d; 
Y D/P 185' 2/3 I 2N930 6/6 ACYI8 5/- BFYSI 4/6 NKT78I 6/- I 2 watt II-; 
Y L/P 225' 3/ I 2N1302 4/6 ACYI9 5/- BFYS2 5/6 0C23 8/- I 3 watt 1/6; 
4' D/P 300' 4/. I 2N I 303 4/6 ACY2O 4/- B5X 19 Sf6 0C26 7/6 I 

s Watt 2/0. 
7' D/P Concorde I iN 1304 5/6 ACY2I 5/ BSX2O 5/6 OCIe 7/6 

I EIsctroIytic. 
3.000' 33/6 I 2N1305 5/6 ACY22 4/- 55X21 8/- 0C35 7/6 

I isv neF ap to 
SpooIs 8f' 6/3, 7' I 2N1306 6/6 ADI4O' 8/- BSX76 4/6 0C36 7/6 

I lOoneF 1/6. 20V 
2/6, 5f' 2/3, 5' 2/3, I iN I 307 6/6 ADI 49 8/ BSY26 4/. 0C44 3/- I 25rnF or 50,nF 1/6. 
4' 2/- 3f' 1/9, 3 9d, I 2N1308 8/- ADI6I 7/6 BSYI7 4/ 0C45 2/6 

I IOO,nP 1/-, 25OneF 
24' i/io. iN 1309 8/- ADI62 7/6 8SY28 4/- 0071 2/6 

I 1/9, 500,nF 3/9. 
2N1613 6/6 API 14 5/- 8SY29 4/6 0072 2/6 Presets: 

CASSETTE TAPES I 1N171 I 6/6 AFI 7 5/- BSY38 4/6 0074 4/6 STD Hortoontal or 
C-60 15/6. C-90 21/6 

I 2N2220 
2N2369A 

5/- AS221 
8/- ASY26 

4/6 BSY39 
4/6 BSY4O 

4/6 OC7S 
5/6 0081 

3/ 
4/ Vertical 1/6. 

MISCELLANEOUS (conf ¡oued) 

CALI. OR SEND for list from the most interest- 
ing shop In Lancashire. Electrical Mech- 
anicad and Electronic Goods. ROGERS, 31 
Nelson Street, Southport. 

ARTIFICIAL LIFE 
almost, because the NEW range of 

projects include: an electronic 'animal' 
which LEARNS, and a device capable of 
REPRODUCING itself! Other proiects 
SURE TO INTRIGUE YOU are an audio 
transmitter/receiver which has quite an 
amazing range and requires NO LICENCE; 
also a machine which recognizes itself, and 
an electronic dog whistle, etc.. etc. HOSTS 
OF EASY-TO-CONSTRUCT projects. 
SEND 2/6 for your list-NOW! 

750 

L 

Small (all value, Ir F) 
4V 000 1,250 2,000 3,200 
04V 040 '1,000 1,000 2,500 
10v 400 840 1,000 1,000 
16V 250 400 640 1,000 
25V loo 250 400 640 
48V 100 160 250 400 
04V 04 100 160 250 
Price 2/0 3/4 4/2 5/2 
POLYESTER CAPACITORS (Mollard) 
Tabular 10%, 100V: 0-01, 0015, O-O22MF, 3d. , 0033, 
O-O47MP, od. 0-orlo, 0-OMF, 94. 0-I5MF, lid. 0'22F, 1/-. 
0'33MF, 1/3. 0-47puF, 1/6. 0O8pF, 2/3. laP, 2/0. 
400V: 1,000, 1.200, 2,200, 3,300, 4,700pF, 64. 6,800pF, 
0-01, 0-015. 0-022pF, 7d. 0-O33paF, Od. 0047MF, Od. 
O'060, O-IMP, lid. 010M, 1/2. O-I2MF, 1/6. 0'33ouF. 
2/I. 0-47aF,2/9. 
Modular, metaililed, P.C. mounting, 20%, 250V: 0-01, 
0-016, O-022aaF, 74. 0-033, O.O4lpalz, Od. 0-008, °'M. Od. 

O-L2MF. lid. 022iaF. 1/-. O'33MF. 1/5. O-47MP. 1/8. 
0-68(aF. 2/1. lpF. 2/9. 

POLYSTYRENE CAPACITORS: 5%, 100V (uae000p- 
aolrrtzd): 10, 12, lii, 18. 22. 27. 33, 39. 47, 56, 00. 82, 100. 
120, 150. 180, 220. 270. 330, 390. 470. 560. 600. S2OpF. 
Sd. 1,000. 1.500. 2.200pF, Od. 1,300. 4.700. L000pF. 3d. 
6,800, 8.200, 1O,000pF, Sd. 13,000. 1'2.000pF, 94. 
1%, 100V (encapoulated): 100, 120, SSO, 160. 230. 270, 
130. 300, 470, 500. 680, 820pF. 1/-. 2,000. 1.200, 1,300. 
1,000, 2,200, 2,700, 3,300. 4,700pF, 1/3. 5.600, 6,800. 
0,200, 10.000. 12,000, 16.000pF. 1/6. 18,000, 22,000, 
27,000, 33,000, 39.000pF. 1/8. 0047, O-OS6paF, 2f-. 
0068, 0082, O-1MF, 2/3. 0-SlaP, 2/0. 0-15, O18MP. 3/-. 
0'22paF, 4/-. 0-27. 0'33pF, 0/-. O30M. 5/9. O-47MF. 6/3. 

POTENTIOMETERS (Carbon), miniatore, 11cc X (ho 
apiodle. Lin. 10011 to 10MO, Log. 5kO ta 5MO. 2/3. 

SKELETON PEE-SET POTENTIOMETERS (Carbon): 
Lin. 10011 tolMfl.Horlzootal und vertical P.C. mounting. 
Miniature (0-3W), 1/-. Oubrnin. (01W), jOd. 

RESISTORS (Carbon' film), very loo- 00)0e. hange: 
5% 4.7e to 1MO; 10%, 100 to 10MO. 
5W (10%), lSd (Over 99, 154), 100 ofi per value 12/-. 
5W (0%), Sd (over 99, 154), 100 oft per value 13/9. 
5W (10%), 2d (Over 99, lSd), 100 oIl per value 13/8. 
5W (5%), 21d. (over 99, 24), 00 ecO per vaine 15/6. 

SEMICONDUCTORS: OAS. OASi, 1/9. 0C44, 0C45, 
0071, 0081, OC81D, 0082D, 2/-. 0072, 213. 0C170, 
00171. 216. AF115. AF1I6. AF117, 3/-, 0073. 3/I. 
0C340, 4/3. 

SILICON RECTIFIERS (oSA): 170 )'.I.V., 2/9. 400 
P.I.V., 5/-. 800 P.I.V., 3/3, 1,250 P.I.V.. 3/0. 1,500 
)'.I.V., 4/-. 
PRINTED CIRCUIT BOARD (Velu). 
0191m Matrix 35m clio. 3/I. 251e X 251e. 3/il. 
35mo z3(iu,l/11. Sin x3fio,S/6. 
0-lin Matrix: 311cc X 2(in,4(-. lico z 25(11,4/6. 
Stiva X 351e, 0/6. Sin X 351e. 5/3. 

Sund S.A.E. for May, 1968 Catalogue 

Diode,, 36 Olio. Reolotore ami 9 56uK Inductor, ocr each 
board, 3 tor Li. Poot Free. 
PANELS cv/Oh 2 Poave: Tranoi,toro aim, to 0C28 on 
ruota board + componenta. 2 Boardu (4z 0C28) 10/-. 
POWER TRANSISTORS aim. 2N174 Ea. Eqpt. 4 (or 10/-. 
p. sIc p. 1/.. 
OVERLOAD CUT OUTS Pnnel Mounting io the following 
vaine, at 5/- each. 1), 2,3,4, 5,7,9 accap. 

TOS TRANSISTOR COOLERS. 7/6 doo. - 

MINIATURE GLASS NEONS, 1216 duo. 
LONG ARM TOGGLE SWITCHES, ava. eqpt. 11/- doz., 
p. Ia p.2/6. 
NEW MIXED DISC CERAMICS, 150 (or 10/-, p.O p. 1/-. 
LARGE CAPACITY ELECTROLYTICS, 4)in. din. diam. 
Screw Terminal,. Ali at 6/- each, +1/6 rauh, p. & p. 

4,000 MId. 72v. D.C. 0kg. 10,000 MId. 30v. D.C. wkg. 
6,300 MId. 70v. D.C. wkg. 25,000 MIrI. 15v. D.C. wkg. 

10,000 MId. 36v. D.C. wkg. 1,500 MId. 180v. D.C. wkg. 
KEYTRONICS, 62 Earle Conci Ruad, London. W.S 

Mail order only. SemI 1/- (o,apa for (jul. 

MISCELLANEOUS 

ADD 

içSs 

'T-J:'. EFFECTS 

e 

/31) 

TO YOUR LISTENING... 
"NEW DIMENSIONS" gioco tabuìoau Big 
Hall l'dincecaoion effect to all musir. PLUS 
sdjuu(able echo, vibrato ucd (ocre. Battery 9v. 
model for radio, tape or pin'er. - 

25f. cuira. gns. 
CAR VERSION (Or 6v. or 12v. + or - earth. 
IO gn,. including rear apeaker. 5/- poet and inn. 
eitlirr model. 
NOTE. Require, lOOuaW iorv.,napealonce iopcci. 

D.E.W. LTD. - 

P.E., 254 Ringwood Rood, Ferndown, DomeS 

DESIONERS OUIllE TO 

BRITISH TRANSISTORS 
By KAMPEL 25/-. P. & P. 1/-. 

MODERN DICTIONARY OF ELEC- 
TRONICS by Graf. 3rd ed. 70/-. P. & P. 
4/6. 
ELECTRONIC MUSICAL INSTRU 
MENT MANUAL, new 5th ed. by 
Dc.ug)ao. 55/.. - P. & P. 3/-. 
PAL COLOUR T.V. by Mui(ard. 12/6. 
P. 8, P. i-. 
F.E.T. CIRCUITS by Turner. 25/.. 
P. & P, 1/-. 

F.M. MULTIPLEXING FOR STEREO 
by Fe(dman. 30/-. P. & P. if.. 
SILICON CONTROLLED RECTI- 
FIERS by Lytel. 21/.. P. & P. 1/-. 

ASCa OF THERMOCOUPLES by 
Leek. 22/6. P. & P. II-. 

COMPUTERS FOR THE AMATEUR 
CONSTRUCTOR by Warring. 20/-. 
P. & P. lI-. 
TRANSISTORS IN LOGICAL 
CIRCUITS by Alteo. 16/-. P. &P. 1/-. 

TRANSISTORISED AMATEUR 
RADIO PROJECTS by Caringelia. 25/-. 
P. & P. (/3. 
PRACTICAL OSCILLOSCOPE 
HANDBOOK by Turner. 25/-. P. & P. 
1/-. 

Whrre possible 24-hoar service guaranteed 

UNIVERSAL BOOk CO. 
12 LITTLE NEWPORT ST., LONDON, W.C.2 

(Le/cester Square Tube Station) 

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


OCTOBER ISSUE OUT NOW 2/6 

tappets . . big ends 
going . . . and other 

typical car faults. 
By enabling you to 

identify them 
PRACTICAL . will save you 

ndless trouble. 

motorist, 

All Usable components 
I Electrolytic capacitor 100 plat l0OnsF 
I Electrolytic capacitor IOOmF o 50V 
I Electrolytic capacitor 805F cf 450V 
I 0l2mF 0I 600v 
2 Silicon Diodes 
2 Pru set Pots (I) 500kO. (I) 2MO. 

I 2mF 350v 
mixed resistors 

I Transformer 6/6 each 

With our new premises in Mayes Road we can 
now offer an even wider selection of com- 
ponents for the home constructor and 
enthusiast. 

POSTAGE WITH ORDER PLEASE 
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TRACE CAR 

TROUBLES WITH THIS' 

.. 

PLUS ' 

5 FREE TOWN MAPS 
Birmingham, Glasgow, Strat- 
ford-on-Avon, Wolverhampton, 
Newcastle. 

YOUR CAR POCKET LOG BOOK 

First of a new series building 
up to a 28-page persoral car 
record. 

'RU 
Lti1LT. 

flAG 

Reproduces the tell-tale 
sounds made by worn 

bearings . . . loose 

CRESCENT RADIO LTD. 
(electronic component specialists> 

For all regular components try 
40 Mayes Rood, Wood Green, N.h 

For surplus components and equipment tre 
I Mayes Road, Wood Green. N.0 

THREE TRANSISTOR RADIO KIT 
For joa to make on a ready made printed 
circuit board. Gives good loadspeaker 
reception on the medum ware. Price 
includes postage and full set of instructions. 

Complete Kit 39/6 each. 

SPECIAL LINES 
45 nt/h Ferroocube Choke L.A.3 

sie. 4/6 each 
Midget Relays 500 ohm at 9 volt 5/. each 
0C8l Driver Transformer (Trans. 

former-Transistor Type) 2/. each 
Mullard Polystyrene Capacitors 

0.47mF 2/- per doe. 
Brass BA. Terminals 6d each 
On/Off Rocker Switches 1/3 each 
0/P Mains Rotary Switches 2/- nach 
3S,e/m Insulated Jack Socket 1/. each 
Twin Transistor Heat Clips (0081 

slae) 6d each 
8 ohm Transistor Earpieces 1/6 each 

REED SWITCHES 
HivaC X54 4/6 each 
Htvac XS8 4/6 each 
Hivac liD 563 4/6 each 

BARGAIN CHASSIS 

A FREE Flog List No. 3. FANTASTICALLY POPULAR 
IC 
IO 

25-33-40-50 
25-33-40-50 

6 
3 

(5 IO 
£3 12 

6 
6 

8/6 
76 HEAVY DUTY LT. TRANSFORMERS 

Send S.A.E. for Large LiaI 
, r A P E 'h" 

2A 
28 

4-16-24-32 
4-16-24-32 

12 
8' 

£6 IO 
£4 17 

O 

6 
76 
7/6 

PRI 90, 210, 230. 250 ooIi. Sec. 
55 volta. 50 ampi. Size 0x8 ',8in. of genuine clearance due 

to reorganisation. WI Offer 0O fatly teacilined PoIyeatvr,mylar 2C 
2D 

4-16-24.32 
4-16-24-32 

4 
2 

£3 5 
£2 2 

0 
6 

6/- 
5/- 

£18/10/.. 
PRI 220-240 nuIts Sec. 12 voIce and P.V.C. tapes of Identical quality bi-8, wide 

more recording chnracterislics ai top grade 
3A° 25-30-35 40 £14 17 6 15/- 90 inept. Flying lead C000ectionc. 

lapes. Quality control motaulacture. They 3B° 25-30-35 20 £9 7 6 9/6 Size 7x64 x6in. £1311916. 

7"ECHFIICA L ore truly worth o Jew snore coppers than 3C 25-30-35 IO £6 IO 0 7/6 PRI 240 oIte. Sec.. 4/6/II ulie. 200 
acetate, cub-standard, joInted or ebeap imports 3D 

3E 
25-30-35 S £3 IS 0 6/6 amepe. Size 6x7 ta lOin, (11/19/6. 

RADINGTRY ONE AND PROVE IT YOURSELF. 4A 
25-30-35 
12-20-24 

2 
30 

£1 IS 
£11 IS 

0 
0 

6/6 
10/.- BRAMO NEW H.T. TRANSFORMERS 

T Standaxd Play Loac Play 
3/n. 131lIt. 2,3 3m. 2'J.iIl. 2/9 

4B 12-20-24 20 £7 IO 0 8/6 Manufactured by Redcliffe. "C" 
4m. 0011. 4:6 4to. ISOlI. 5/6 4C 12-20-24 IO £4 IS 0 7/6 core. PRI 200-250 volct capped. Sec. 

Sin. ',0011. 7/6 Sia. 90011. 10/6 40 12-20-24 5 £3 5 0 6/6 3 n 130 noun at 450ne/A, coch. 

SOla. 90011. 10/6 52/o. 1,20011. 13/- 5A 
SB 

3-12-ls 
3-12-18 

30 £8 IS 0 7/6 Tropicaliced. Table top connection,. 
49/6 + 7/6 P. & P. * LONDON (MIJO 2639) rn '20011. 126 7 n. 1,50011. 18/6 SC 

20 £6 IO 0 7/6 
lOTuttenhans Court Rund Doable Ploy Triple Plu SD 

3-12-18 
3-12-18 

lO 
5 

£3 17 
£1 Ii 6 

6 
6/6 
6/6 f ENERGY STORAGE Di% * PORTSMOUTH 3m. 30011. 4.- 4ta. 90011. la;- hA 48-56-60 2 £3 5 0 I6 CAPACITORS IOyiFd. 

(Tel. 22034) b011. L'- Sin. 1,90011. 25;- 68 48-56.60 I £3 7 6 
10kV/d.c. charge. Size: 13f x5x 

350-352 F,'attun Rund SIn. 1,20011. 15/- Sjlu.0,3001t. 34/- JA5 6-12 50 £9 7 6, 9/6 16/in high +9/n, Term LIS + carr. 

* SOUTHAMPTON SOla. 1.001lIt. 19,6 7m. 1,110010. 
7/u. 2,10011. 27.'- Quodruple Play 78 6.12 20 (5 IO 0 7/6 

I B M DIGITAL HOUR 
72 EncE Street (tel. 23831) 31a' '11lIt. 8.6 7C 6-Il IO £3 IO 0 616 METERS 

I'oal,i.jei 1h rcc!. 
JD O-12 5 £1 IO 0 5/6 hf/ge inc. 1/lOcha, 1/100th,. 40V ac. 

* BRIGHT,ON (tel. 23975) PosI Free lees 5' On three rent. 8A 12-24 I £1 9 6 5/6 bat complete with trnnaformner fur 
6 Queen s Road Quantity nod Trade enquiries luvlled. 

9A 
lOA 

7-32 
9I5 

8 I £5 Il 
£1 5 

6 
0 

5/6 
5/6 

240V a_c. operation. Alt je plastic 
all roui? order Br/glib,, NOTE. J,orye 1,ape beka nl all bru,,nl,er. II A 6-3 IS £2 0 5/6 

cano. Size 6f X69 X 3in. Condition 
5 ii cow 45/-. P. & P. 5/-. 

APQ I) Complete circuit board for S watt + 5 Watt rms transistor 
flVU.Ci. amplifier and high impedance Pre-Amplifier. Mains Powered. 
Heat sinks mounted on circuit board. 50!- per Board 

Ali Components supplied separately or ¡n kit form. ADVICE IS 
FREE. AFTER SALES SERVICE GUARANTEED. Styling and results 
must more than satisfy. Chassis, Fadas, Cabinets made to ord.r. 
Callers welcome. 5.4E. for lists. 

AUDIO COMPONENTS AND SERVICES 
SOUND STUDIOS, BELL HILL (OFF CROWN HILL), 
CROYDON, SURREY. PHONE 688 3706 

12 .... 20 .... £26 0 printed cirtuit 5CR. Board for overload 
20 .... 5 .... £29 IO protection and overload twitth with 
30 . . . . 2 .. . . £10 o manual re-tnt button, Insulation of 
30 .... 7 .... £26 O high standard. Designed for 20h30 
56 ... . 6 . .. . £33 o volts. AC. operation, but trans- 

DIMENSlONS 6m X 6i,, sq. and former for 2001240 volts. A.C. main. 
between lOin und 20m lang according supply included in litt price. 
to type. All l2/6 carriage. 

ISOLATION TRANSFORMERS 
CURRENT RANGE OF BRAND NEW LT. All primaries and segundurins 

TRANSFORMERS. FULLY SHROUDED llÇ''d 0z) 
('exceptgmj) TERMINAL BLOCK CONNEC. IA .... £3 19 6 + 

TIONS.' ALL PRIMARIES 220/240V 
S 

No. Sec. Taps Amps Price Carr. 4A .... £10 19 6 + 016 
IA 25-33-40-50 IS £9 Io 0 1016 '6A .... £17 IO O + USI-. 
IB 25-33.40-50 IO £6 f9 6 8(6 '8A .... £21 IO O + IS!- 

III-FI AUDIO PRINTED CIRCUITS 
READY DRILLED WITH CIRCUIT DIAGRAMS 

APQ i Pre-Amplifler for magnetic pu.. etc. plus high impedance 
flUU. I circuit or high impedance circuic with tone control comple- 
ment. Two Boards make complete Hi-Fi Pre-Amplifler. 11/- per Board. 

9 

(ELECTRONICS) LTD. 01-723 7851 01-262 5125 

I.B.M. LOW VOLTAGE STABILISED POWER SUPPLIES 
Volts Amps Price Open chassis. Ex-Computer. Re- 

6 . . . . 8 . .. . LIB O conditioned and guaranseed perfocs. 
6 .. . . 12 . . . . £11 O Choke/capacisytransistorised smooshing. 

12 .... 8 .... £14 O RioIe better thun 3000:1. Inaorcarceos 
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'200/250 volta ac., tOusled 
- - . pull .t.urt. Site apprus. ELECTRONICS (CROYDON) LIMITED 28 X 21 X 1lo. 1,400 

r.p.m. Spindle diameter 
5132m. Spimlie length io. (Dept. P.E.) 266 LONDON ROAD, CROYDON, SURREY 
Brand new, gunranteerl. 
PrIce 9/8, plut 3/. post, also at 102/3 TAM WORTH ROAD, CROYDON, SURREY. S.A.E. WITH ENQUIRIES PLEASE 

PHONE WENTWORTII RADIO BAR 3087 

104 SALISBURY ROAD. HIGH BARNET 
BCIO9 ' 

I THIS MONTH'S BARGAINS 
i 

NKT7I3 5/3 
BCY70 . 5/- NKT7I7 8/3 
BFY5I 4/9 

' 

NKT773 4/9 
8Y127 4/6 Genuine Mullard AFI16 2/1 I 

NKT27I 4/ 
0Ml 1/6 i NKT272 4/- 
0A95 ' 1/6 Genufno Mullard BY 100 4/3 

i NK1274 4/- 
2G301 4/3 I NKT275 4/- 
2G302 6/- NKT3O4 14/6 
2G303 - 

2G308 
4 
7/3 Send SAE. for latest Price List NKT4O3 

NKT4O4 
16/- 
14/- 

0071 2/3 Ail Components Now Supplied 2N3702 4/6 
0072 2/6 2N3706 4/6 
OC8ID 2/3 2N3707 5/3 

FOOTBALL POOL 
COMPUTER 

FORECASTS RESULTS 
CHEAP. EASY TO BUILD - 
ANYONE CAN OPERATE IT 
SCIENTIFIC AID TO WINNING 

Anolegus Con,putor 
Very ,Xmple, cheap, easy-to-build circuit. 
Multiplies und divide.. 
Fascinatingdernonstrationofcornput.r prie. 
ciples. 

Circuits of the abave, with two further 
simple Electrical Analogue circuits, Binary 
Adder/Subtracter and Naughts & Crusses 
Machine Circuits, 4/6d post 6d. 

THERMOSTAT WITH 
PROBE 

leg especially ,'hen is bucket, or i,ortubie vesselr 
as the sensor con be rnise,l sut an,l lowered Into 
the ve.oel. This thern,ogtat coul,t asien be used 
to soon,) a bell or othee ataros when critical temp. 
is reached In stack or heap subject to spontaneous 
combustion or if liquid i, being heated by gas or 
other means sot controllable by the snitch. 
Made by the fanaons Teddtngton Co.. We Offer 
these at 12/6 each. Postage nnri insurance 2/9. 

CAPSTAN DRIVEN TAPE RECORDER 
Only £511916 

(Bottries 
ente.) 

Portable alto 
i. built-tn micro- 

phone and 
IO u (is pea ker 
using as O 

transistor am- 
p1111cc olth 
P-P. output, 
OperatIon by 
chargeable 
batteries. Tape 

capnctty 22 ¡saIns. Tape position tmiicntor. R.- 
cording level autoroatirally preset, litter-lock 
prevents unintentional censures, Tape stacci 
controlled by flywheel driven capstan. Neat 
case with carrying handle, stur npprox. 61 w 
7/ X Its. Footage assi Insurance 7/6. 

MOTOR BARGAIN 
SIlent running nrnins ¡flotase 

F 
rr 

by vecI famous maker. 
Ideal tor gramophone, tape 
recorder, fon. rio.. etc. 

DON'T BUY ANOTHER BATTERY 
- Nickel Cadsalom cells arr rechargeable trslai the 

mains so if these reptare the normal batlertes In 
your radio und it you fit a battery charger to It- 
the radio alit still remain portable hut otil In fact 

- - be saales Operoted. Our outfit comprtres li) fuit 
a cave buttery charger with high/lose swItch; 12)9 

- 
' volt lappens.) 120ml hour Buttery stack; (3) full 
-r-.., Instructions for fitting. Price Is 29/6 (less than 

regular price si battery stack) plus 2/43 post nnd 
Inraronce. 

THIS MONTH'S SNIP 

E') 

2/tn. MOVINfl ('OIL METER 
Meters ace always being nee,te,t ont they ore 
jolly costly when you hare (o buy them is a 

tuj 

ty 8/8 each pir s 2/11 post. 12 or naore post free. 

MAINS TRANSISTOR POWER PACK 
Desfgue,l to operate transistor sets and asptifiers. .drstable sutptst (IV, 9V, 
12V for up to 000naA (class It. workIng), Takes the placeof any of the following 
toatteries: PPI, PP3, PP4. FF6, FF7. PP). nail sthers. Kit comprises stains 
transformer rectifier, sr000thtng anal tirait resisisc. cnn,tcnnere and lsstrrtctlons. 
Real mip ut only 16/6, plus 3/il postage, - BARGAIN OF THE YEAR 
MICRO-SONIC 7 transistor Key chain 
radis in very pretty ruse, sise 2/ 
X 2 ra Ljtn.-romptete with loft 
leather sipped hag. Specification: 
Circuit: 7 tranoistor superheterodyne. - - 
Frequency range: 230 tea 1,tOOKc/s. 
Senoitivity 3naV/m. tntersoediate 
frequency tti5Ka-/I or 415ICc/.. 
Power output: lOni'ti'. Antenna: 
ferrite.rmt. Loudspeaker: Permanent - 

ntagaset type. In traTisit front the - - 
Baut these sets saliered slight 
corrosion as the hatteries were left ',_"" 1 
in theol. but arheo this corrosion la 
cleared away they should work 
prrfectly-offeresl without guarantee except that they are neo. 19/6 pias 
2/fi pout and ins., lees baitterics. A paIr of rechargeable s'vertaating batteries 
2/6 each (2 reqrstreal). 

RADIO STETHOSCOPE 
Essieu n.y to lault find- 
Iraces signai troni aerial to 
speaker-ashen signal stops 
you've fmsstt the fault. 

TV. ampli- 

anit all pacts Including probo tube unit crystal 
earpiece 29/9-trais rtetoaet Instead of carpiere 
7/6 extra-post ooal Insurance 2)9. 

SN IPERSCOPE 
.ioi't Funaori, wasr-tkue 

ffsfNsiuir LAY l 

u 

t dark. This is an 
LUOQESC(NT luisa-resI image 

SCCCEW converter cell wIth 
a silver raestum 
screen which light. 

VItWIPIO WI'400W up (lIke a cathode 
ray tube) when tos 
electrons releuseit 

by the mfra-red ulrike itA goldeo opportunity 
for some interesting experiments. 7/6 euch. 
post 2/6. Data wIlt he supplied with celle. if 
requested. 

- DRILL CONTROLLER 
F.lectrisniculiy change. 
speed front approxI- 
mately IO revs, to 
maolmuis. Full polir . / 
art all speeds by finger- ' ./' 
tip content. Kit Is- s,., 

eludes oIl parie, case, 
everything asil lull Iso 
structions. 19/8. pIas 2/6 
pOot ansI iosrtrance. Or - 

aavaiiabte stade sp 25/-. 
Plias 2/ti po.t. 

I 
Bensham Manor Rood Passage, Thornton S-feath,Surrey.OI-684 166$ 

752 

OChO 2/3 
0c171 2/3 

CASH WITH ORDER 

QUOTAi IONS SUPPLIED 

FOR LARGE QUANTITIES 

DE-LUXE MKII £9 
The exceptional quality and performance of 
the " De-luxe MKII" brings truly breath- 
takIngly rich sound from a single loudspeaker. 
recreating che musical spectrum virtually flat 
from 25 to 6000 c.p.s. The unit consists 
of che latest double cone, woofer and 
tweeter cone together with a special Baker 

C) 
FERROBA" magnet assembly having a flux 

density of 14.000 gauss and a total flux of 
150,000 Maxwells. Bass resonance 32-38 
c.p.a. Rated 15 watts. Voice coils available 
3 or 8 or 15 ohms. Suitable for any h-flgh 
Fidelity System. Design capability concept 
has programmed third generation hardware 
giving fantastically delightful sound at this 
amazIng bargain price. 

Baker Reproducers Ltd 
Manual 5/9 post paid. 

2N3708 3/- 
2N3709 3/4 

p. & p. I'- 
PLAÑET INSTRUMENT CO. 

25(E) DOMINION AVE. LEEDS 7 

PLEASE MENTION 

PRACTICAL 
ELECTRONICS 

WHEN REPLYING TO 

ADVERTISEMENTS 
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- 

I Vater Supply - Petrol Ted,. Garage ila,,age,,u'nt. Please send ¡ne a FREE copy of "ENGINEERING 
OPPORTUNITIES." Jam interested in (state subject, 

WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN- exam., or career). 
CLUDING CHEMICAL ENG., AERO ENG., MANAGEMENT, INSTRU- 

MENT TECHNOLOGY, WORKS STUDY, MATHEMATICS, ETC. 

Which qualification would increase your earning power? NAME - 

AMIERE BSc(Eng) AMSE AMIPE AMIMI ARIBA 
A.I.O.B., A.M.l.Ex. A.R.I.C.S.. M.R.S.H., A.M.I.E.D.,A.M.l.Muri.E., C.ENG., 
CITY & GUILDS. GEN. CERT. OF EDUCATION, ETC. 

I 
ADDRESS ., ........................................................ 

I 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY ....................... - ..................................................... 

316A ALDERMASTON COURT, ALDERMASTON, BERKSHIRE 

- 
WRITE IF YOU PREFER NOT TO CUT THIS PAGE 

THE B.I.E.t IS THE LEADING INSTITUTE ÖF ITS KIND IN THE WORLD 

., r 

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 ortraining. 

On 'SATISFACTION OR 
REFUND OF FEE' terms 

This remarkable book gives details ofexaminations 
and courses in every branch of Engineering, 
Building, etc., outlines the openings available and 
describes our Special Appointments Depart nient. 

WHICH OF THESE IS 
YOUR PET SUBJECT? 

ELECTRONIC ENG. RADIO & T.V. ENG. 
Advanced Electronic E,,g.- Advanced Radio - Ge,,eral 
Gen. Electronic Eng.- Ap- 1&dio- Radio & TV Se, 'icing 

plied Electronics - Practical si 
Electronics- Radar Tech.- Recording -- Auto,nati.n - 
Frequency Modulation - .Practical Radio - Radio 
Transistors. A,nateurs' Examination. 

z, 

i 
o 

ELECTRICAL ENG. 
Advanced Electrical Eng.- 

MECHANICAL ENG. 
Advanced Mechanical Eng.- You are bound to benefit from reading 

General Electrical Eng. - Gen. Meci,. Eng.-Mainten- 
mcc Eng. - Diesel Eng. - "ENGINEERING OPPORTUNI- W 

installutions-Draughts,nan- 
ship - Illuminating Eng. - 

Press Tool Design - Shed 
feral Work - Welding TIES" - send for your copy izow- t W 

Re/rigeration - Ele,,,. EIre. Eng. Patte,,, Making - FREE and without obligation. z - 
Science - Elec. Supply - liuspectiou -Draug/,tsn:anship 

Mining Elec. Eng. - Metallurgy Production (D 

CIVIL ENG. Eng. Z 
Advanced Ci vil Eng.- AUTOMOBILE ENG. DflT flhJfl gw u W I 

General Civil E,,g. - M,,,,i- .lavancea A,ao,noo,,e Lug.- - - - - 
Ge,,eral Aiuto. Eng. - Aulo. TO B.I.E.T., 316A ALDERMASTON COURT, 3d: manip ¡f posted in cipal Eng. - Structural Eng. IJai,,:c,,a,,cc - Repair - -Sanitary E,,g.-Road Aiuto. D,esel Mainte,,ance -- ALDERMASTON, BERKSHIRE. a,, unsealed envelope. - Hydraulics - Mi,uing - Auto. Electrical Equip,,,e,,t- 

-I 

¡ 
TO AMBITIOUS 

Ti 
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HENRY'S 
RADIO LTD 

TWO STOP SHOPPING FOR ALL YOUR NEEDS 
303 Edgware Road, London, W.2. Mall Order Dept. 
all types of Components, Organ Dept. Tel. 01-723 1008/9 
309 Edgware Road, London, W.2. HIgh FidelIty Sales, 

aflfl-flSSttt ttt pat ta a. a-. t a t t ataaaacpaptp-.taatt and Test Equipment, Record Decks, etc. 
a t atepeptap Tel. 01.723 6963 

ap t pateta-sapa. 

m 2 
- . . - ______ 

MAYFAIR ELECTRONIC1r:7 Completely new 9th 
CATA LOG U E PO 

available. 300 Big pages 
COMPLETE KIT. The mort COMPREHENSIVE- 6,500 items 

S DepoSit £29.19.0. CONCISE - CLEAR - COM 
1 200 illustrations 

' 

12 monthly pay- PONENTS CATALOGUE. Complete 

- 
icrfltC of £7. wIth 19/- worth discount voacbre __________________ 
TOTAL 1113191 FREE WITH EVERY COPY 

- 

READY BUILT AND 
TESTED. Deposit 

* 32 pageu of traneiethr und 
senil-conductor devices, valses 

£368.9 ad 13 and crystals. 

Build 

monthly payments of 
£9. T0ta12144.8.9. * 260 pages of components orni 

equipment. 
I!1U1UflR thu instrument etage by etage 

in your own home. TOTA L ORGAN * 65 Page. of microphone, deche 
A truly purl-able instrument for PflT COMPONENTS 

We 
amI Hi-Fi equipment. 

enthuonast.. carry a compre- 
hensive stock of 

- 

. 

S 

Fully TRAN8ISTORISED 
POLYPHONIC British design 

00 orgon components. 
I 

Posi 
en o ay i-s'o 13 NOTE PEDAL KIT paid 

EXPORT PRICES 011 APPLICATION U I e). 818.6.6 P.P. 19/-. 

FM STEREO DECODER 
7 Housed Transistors. Pesnied Circast 
De.ign with Sierro Indicator. For n.e with 

Build a Quality TAPE RECORDER with MARTIN RECORDAKITS 
* TWO-TRACK. Deck. Amplifier. Cabinet 
sod speaker. Complete kite with MICRO- 
PHONE and 71e 1,20011 tape, spare rpooi, 

Today'.Vslort5S 36 uns. PP.22/6 

* FOUR-TRACK. Deck, Ampllee. Cabinet 
and speaker. Complete kite with MICRO- 
PHONE and 7m 1,20011 lape, spare spooi. 

mal:fio 3o 

- 
. 7-TRANSISTOR 

-o--- MW-LW SUPERHET 
PORTABLE 

L 
7e. New- printed cIrcuit design u'lth full power 

ootpot. Fully tunable on both mw/lw bande. 
7 transistors plus diode, pooh-pull ciroult. 
Fitted 5 Inch speaker, large ferrite aerial 
and Mulloed transIstors. Eary to build with 

9 terrIfic results, Alt local and ContInental 
- - stations, 

TOTAL COST L50 SOC 
TO BUILD E.U. I u.0 P,p,4J6 

- 
Ask toe Brochnee 1. 

- TRANSISIORS St MICONDIJCTORS GARRARD DECKS 
COMPLETE RANGE OF 

COMPLETELY NEW 1968 LIST OP 1000 SUITABLE 
typer available from oloOk. Send for your . 'PLAYER 
FREE COPY TODAY. (List No. 361 

- DECKS, 
*S.C.R.', r from 5/- SPEAKERS 
*FIELD EPFECT.TRANSISTORS from 9/6 AND 
*PO WER TRANSISTORS from 5/- TUNERS 
*DIODES AND RECTIFIERS from.2/- 

FROM £5 196 
30 page illustrated brochure as above includ- - 

Ing Valves and Quartz Cry.inl.. 1/- post paid. Send toe ilbustrited brochure 16 & 17 

r.r, 

VEP FM TUNER ii &ii 8-TRANSISTOR INTEGRATED 7 WATT' 7/lM4/ 
lity 1 i'° 

a 
Il VV' AMPLIFIER AND PREAMPLIFIER_MA I 

'1l wlthdiuiplatMuUmdTraotlntoplua4dde WITH FULL ßASS.TREBLE AND 
. 

Ii (Cabinet Aaoembiy20/' extra.) VOLUME CONTROLS. 
TOTAL COST 

£6.1 9.6 pp. 216 A brilliant new dengu .uitahla for borna or Ach for Brochure 3. 
l'I/f/ßlf/ ,fllhllA/J///f - portable inutallationa. Deuigurd for uae with - 

magnetic and gryutai/ceramle eurtridgeu, ratho 
-. (I/////f'/( ?"Wì/I//Ji tunero, mierophonea. tupe head replay and 

VI//It( cuxiliury inputa. Output la for 3 to 16 ohio AUTO-BAN TRANSISTOR 6-Tranujator MW/LW Car Radio l2voltoparuted. 
epeatero JtfvOora the uuer lu ro many ways- CAR RADIO. British Nade 3 wutt output. Puuh-buttoo. wuveehuoge. 

- V////.'/7///I/llIL° with fantuotie power, with far greater SoppIed built, booed. ready to axe wdh Speaker 
Y,«I/I/L/1I-' adaptability, with freedom to operate it troni _________ - ,.aud Baffle. Cur 00mg kIt and rnaouth.eturero wi- batterica or omino pou-ce aupply unit (the new 

-1_w,ssu1._urent guarnte ttpe i Bgo 
P520 id If th) Ho talIti leetroigit. d gnaFinutalI 

0e-Lune Pire PnahbutiOn i n P.P. tionu, intercom oyotenia. etc. This traie 7 watt imploSer ii upplaed rendi built, tailed 
- -, version lU gns. 4/6. and guaranteed. Por complete listening sntiglsgtion. POR ONLY - __=O 

- 812.12.0 PP. 4/6 (Optional majo unit P820 62/6 PP. 3M 
£8 I O O '- -- - ILLUSTRATED BROCHURE NO. 12 

SOLID STATE FIDELITY AUDIO EQUIPMENT 
POWER AMPLIFIERS - PRE-AMPLIFIERS/CONTROL UNITS - POWER SUPPLIES BRITISH MADE 

-. MP3 mono preumplllerj THE FINEST VALUE IN HIGH FIDELITYHOO$E A fZ . 
- control unit £6.I9.6 pp. 3/- SYSTEM TO SUIT YOUR NEEDS AND SAVE POUNDS 

II .'-- .. 4 MPS SP4-A nsonofotereo version of 
MP3 £11.1 9.6 pp 416 

Audio Equipment developed Irom Dimduls Mb. 11-roch nuit o! - - - - - .yltesn Witt compare luvonribly with other proleee,oaol equipmesst 
SP6 2 / t (t b m P II g at mach highe p ice B t detalle u e below 

4 2P4-A 
ii 3. I U.0 pp. 5/- 

MPA12/3i2ecuttmpti0or 

- £4.IO.O pp.216 SPI-2 
MPASB/l5 12 - 16 ohm 
12 watt £5.5.O 2/6 

- - 
.. 

MPA25 25-30 watt ompliflee 
for 7h-16 ohm epeokr 

£7 1/6 Fr_11 -k44 pp 
PS24/40 p 

MPAI2/3&MPAI2/15 

IS PMF RRnO1HIIRF flId RFflIIFsT Nr, 91 MUtO pooer supply toe 

Compl0O sagpCsfed 4kw, Pries 

LA MP3+MPAI2J3+MU24 615.0.6 pp. 5/- 

LA MP3+MPAI21IS+MU4O 616.0.0 pp. 2/- 

4 MP3+(2) MPAI2/15+MU4O 621.0.6 p-p. 7/- 

16111 
MP3+MPA25+MU6O 618.15.0 pp. 7/- 

SA 0P4-A+12) MPAI2/15+MU4O 626.0.0 pp. 0/6 

10 0P6-2+(2) MPAI2/15+Mt40 229.5,6 pp. 8/6 

i21 8P4-A+(2) MPA2S+12)MIJ6O 235.10.0 pp. 10/- 

-. MPA2S £4.I7.6 pp. 4/6 . 13 0P6-2+12) MPA25+(2) MU6O 630.17.6 pp. 
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