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T.T.L. 4 1.C’s

By TEXAS, NATIONAL, i.T.T., FAIRCHILD Etc

306 ST. PAUL'S ROAD,

TELEPHONE 01-226 1489

Easy access to Highbury via Victeria Line (London Transport) British Rail

HIGHBURY CORNER, LONDOCN, N.1

7400 14p | 7413 p | 7432 25p | 7454 15p | 7490 5p 74121 25p 74139 100n | 4156 Tp | 74174 100p | 74189  350p
7401 14p 7414 80p 7437 25p 7460 15p 7491 »p 74122 40p 74141 60p 74157 0p 74175 5p 74190 140p
7402 14p 7416 30p 7438 25p 7470 30p 7492 45p 74123 60p 74142 270p 74160 90p 74176 100p 74181 140p
7403 p | 7417 30p | 7440 15p | 7472 28p | 7493 40 | 7405 spp | 14143 270D | 74161 80p | THTT 100D | 74100 28
7404 14p 7420 15 7441 65p | 7473 30 7435 60p 74144 210D | 7460 gy, P
P p 74126  S0p [ p | 74178 1400 | 7401 120
7405 p | 7422 20 7442 65p | 7474 30 7496 Top TA145 TSD | 74163 op) 473 140 & 2
P P 74130 130p P 7 p
7406 40p 7445 80p 74100  95p 74147 230p 74194  100p
Té07 pis 7423 250 | 7ade 85p | W5 300 | 74104 op | 74131 100p | 7443 18 74164  125p | 74180  100p 14195 1000
7oa  20p | 7425 25p | 7447 75p | J476 30D | 9405 eg0p | 74132 65p | 74150 q20p | 74165 125p | w4t 200 | D00 gy
7409 20p 7426 25p 7448 70p 7483 85p 74107 30p 74135 100p 74151 65p 74166 125p 74182 78p 10 L4
7410 15p 7427 25p 7450 15p 7485  100p 4109 50p 74136 80p 74153  65p 74167 325p 74184 150p 14107 0p
7411 20 7428 40p 7451 15p 7486 30p 74118 90p 74137 100p 74154  120p 74170 200p 74185  150p 74198 18%p
P
7412 20, 7430 15 7453 i5p | 7489 250p | 74120  80p | 74138 125p | 74155  T0p 74173 150p | 74188 350p 74199 188p
p P
by MULLARD, TEXAS, MOTOROLA, SIEMENS, L.T.T., R.C.A.
’ ' y y ’
AA113  10p BA138 16p | BC168B 14p BC548C  14p BF123  45p BF336  3%p BY164  50p OC140 150p | TIP35A 230p | 2N1305 30p
AAl44  10p BA148 16p | BCi68C 15p BC549B  13p BFI25  45p BF337  35p BYX94  3p OCi7T1  40p | TIP35C 280p | 2N1306 38p
AAZIT  30p BAi54 12p BC169C  15p BC548C  14p BFi27 50p | BF3s3  60p Ci120  30p Ca gop | TIP36A 350p | 2N1308  Bop
ACi21  30p BA157  15p 171 12p BC557  13p BFi66  30p BFS94  30p Ci1e4  20p ORPi2 70p | TIP4TA 70p | 2N1711  22p
AC126  19p BA173  15p BC172C  12p BOY34  80p BFi67  25p BFWS58  20p E100 42p R1039 150p | TIP41B  75p | 2N2219A 28p
ci27  19p BA216  16p BC178A 16p BCYI0  15p BF173  25p BFX20  30p £300 &7p TIP2a  4sp | TIP4IC  80p | 2N2483  30p
AC127/0t 25p BA316  16p BCi82  10p BCYH  20p F176  35p BFX81 130p E430 125 | Tipaga 47p | TIP42A 80p | 2N2905  18p
Ci28  18p BAXi3  Sp BCig2l. 12p BOY72  15p BF179C  40p BFX84  25p MJEM0 45p | [ipooc 75p | TIP42B 85p | 2N2007  20p
ACIs1  25p BAXi6  Sp BC183  10p BDI2i  85p BF180  30p BEX85  30p MPSAGE 25p TiP3o~ s3p | TIP2955 70p | 2N30s3  20p
AC153K 40p BB10SA 35p BCigl 12p BD123 1008 BF{8!  35p BFX87  25p OA10 ~ 400 | Tipjoa sgp | TIP3055 55p | 2N3054  S0p
AC176  20p BBi10  45p BCig4  10p BDI24  85p BFig2  30p BFX88  25p OA4T  15p | Tip3om @sp | TIS90  25p | 2N30S5 60
ACYiT 35p BC107 16p BC184L 12p BD131 36p BF183 30p BFYS50 20p OA90 6p IP30C  80p TISO1 25p 2N3439 50p
ACY21  30p BC108_ 10p BCig6  24p BD32  39p BF186  25p BFY51  20p OAd! 8 | Tipat INGT4 sp | 2NaT02  fip
AD149 " . 60p BC108C 15p BC205  14p D133 45 BFt94  10p BFY52  20p QA202  8p S B IN3754  10p 2N3703  12p
ADIs! " 40p | BCios 1tp | BC22 11p | ED! 45 | BEs  10p | BFyso 1250 | oCos 200p | TholR 38p | NS00t sp | 2N304  11p
ADie2  40p | BCioSC 14p - BC2r2L 12p | BDISS 402 | BFas 100 | BRIOI e | ocos  te0p | Tibain 93P 4002 sp | 2N3705  12p
AD161/2MP BC113  1zp . BCpiai 12p | BDISE 400 | BFio7 Mo | BRY3) 3 | Ocs  15p | HpoeC s | INdo03s  Sp | 2N3T8  1ip
. eop BCHT 19p : BC214  13p A BFi98  25p BRY56  35p 0C35 759 p 2N37i1  12p
AF114 22p | BCi25 200 '@ BC2i4L 14p | BDI8 P | BFi9s 2% | BSX20 200 | G 38, | TIPS2A 65p | [NAOOF 3P 4 oNg7Is 300
AFi15  22p BCi26 15p ! BC258 13p BD140  40p BF200  30p BSY40  25p o0 TIP32B  85p 0! zﬂ 2N3772  178p
AF116  22p BCi46 12p | BC294  35p BD181 80P BF224  20p BSY95  20p 43 3% TIP32C  90p | 400 D 2N3819  25p
AF117 - 22p BC147 10p | BC303  S5p BDi82  80p BF225  20p BT100A 80p 8845 ggn TIP33  160p N4007 ;’F 2N3866  95p
AF118  50p BCi4s  10p BC317  15p BD207  T0p BF241  18p BU105 150p g Bl IP33A  105p IN4148 p 2N3904  15p
AF125  25p BC148C 14p | BC323  60p BD233  S0p BF244B  35p BU133  75p 72 P TiP33g 115p 1844 4p 2N4062  14p
AF138 35p BC149 10p BC328 13p BD263  65p BF257 26p BU20: 220p QcC75 30p TIP33C 13cp 2N456A  90p 2N4126  20p
AF239  45p BCi57  10p B8C33e  12p BDY10 100p BF258  26p BY100  20p OC8f  30p | Tip3¢ 115 2N697  15p 2N5061  35p
ASY26  40p BC158  10p BC547  12p BDY62/01 90p BF259  30p BY126  15p QcsiD  25p TIP34A 118p 2N92¢  20p 2N5163  35p
BA114  9p BC153  10p BC547B  13p BF120  50p BF274  15p BYi27  18p oCs3  50p TIP34B 145p | 2N930  20p 2N6027  50p
BA12i  %p BC167TA 12p BC548  12p BF121 _ 45p BF324 _ 30p BYi33  22p OCs4 _ 50p TIP35  225p | oNt302  25p 250234 50p
flm’N CA3090AQ 400p Ec'fﬂ%?-l!'g;lsc RESISTORS MULLARD POT CORES SKELETON
00M. ‘PRE-SET
Zeners TAr30  1s0p | HFIV 2o 180 | SPECIAL S,:;Bﬁ/" LAS l00smn K e POTEN-
ov:  10p TAA3% - 1908 | -47/25 5p | 330/50 18p OFFERS ' 4 z P TIOMETERS
2v4  10p TAAS50 50p 1716 5p | 470/10 12p 25 W LAS  30-100KHz 106p 0-1W 50N-5M milni
P B 0 D p [BCids . -25W  100N-3-3M
3va  1op TARSRE  fae | 2os sp | 400 22p |aGide 100 o sl s DRV CIOS CILLOSCORE 2000 horiz. Tp
ave  10p TAD100 250p 2:2/35 5p 680/25 25p 18C157 ASSOR- -25W  200N-4-7M
i o rAD 10 200 | 3325 Sp | 100010 2o |BCisE En 39010 MEG 3-5p vert £
P TBA120S  125p 7, P ' : —
5Vl 10p TBA120T  i25p | 47/16 Sp | 100063 50p BFios  £7-50p R SPECIAL SCOOP OFFERS TANTALUM
5V6  10p TBAS540 300p 4-7/25 5p 2200/10 28p  [BF19 POTENTIO- BEAD
gvz  10p TBA540Q  400p 4-7/50 5p | 200035 50p  |BF196 METERS LEDS 125 CAPACITORS
6vs  10p TBA550Q 00p 6:8/25 5p 2200/16 35p |BF197 2 RE 35V: 0-1uF, 022
7Vs  10p TBASE0 0p 10/i0  5p | 2200/63 T5p 1K Lin 30p OR -2 RED ONLY S il (33
svz  10p TBAG41A12  250p 10/16  5p | 2200/100 1N4148 5K Lin 3p 100 for £9-00 1022 83, 47
SV IR 0D TBAT20 230p | 1025 Sp 1200 100 for 150p s o2 1000 for £60-00 6-8,25V 1-5,10, 16V
10V 10p TBAB00 100p 10/35 5p 3300/16 40p 25K Lin 30p o 7%, o, 1ov
v 1op TBAS20 100p 10/50 ~ 5p | 3300/25 420 {4 o Amps 50K Lin 30p SPECIAL QUOTATION FOR o7 15 2 %
TBA9SG 250p 22/6V3  5p 3300/63 86p 100K Lin 30p LARGER QUANTITIES b I .
BZYES TCA2I0Q 2500 22110 5p | 4700/25 45p |10 for £20 250K Lin 30p Price 14p each
12V 10p TCA270S 250p 22/16  5p 4700/40 50p lgee TIMERS 500K Lin 30p LEDS
13V 10p 22/25  Sp L AT0GS120p  Fo, o s IMeglin  30p | \WESTINGHOUSE THYRISTORS RED -125 _ 15p
15V 1op LM301A esp | 2235 3 |TPOLYTER 2RI S 300 GREEN 125 25p
sy 10p LM307N 65p Soevs 5o | CAP'ITORS |RELAYS 0K Leg 30n | 0 Voits 16 Amp 250 YELLOW -125 25p
20v  10p LM308TO5  130p 3/6VS  Sp [ Niard or Eri 3 H P RED -2 15p
22V 10p CM303 8 DIL 1308 /16 6p u/Far iej24v 3 C.0 D.l 25K Log 30p GREEN -2 25p
27V 10p LM309K 130p 3325 &p | HE sp |1 Pin Plug 1EN n| 50K Log 30p YELLOW -2  25p
0V 10p LM317K 3250 340 ep | OCL 2 £1:00 Eachl 100K Log 300 cMos DL747
v 10p LM348N 20p | 30 e | T gp 2x0KYog 300 | 4000 20p 4023 20p | 4055 t40p Display  200p
100 Mixed L M38oN 1100 4710 ep | 0033 30 |ASSORTED 500K Log 30p 001  20p | 4024 100D | 4056 145
Zeners 850p LM555 5 47/16  6p : P |POLYESTER 1 Meg Log 30p 4002 20p | 4025 20 2
P 47725 & 0068 5p |CAPACITORS Ld P | 4060 130p DiL
Bzyss LM710 TO5  60p 1/ P . 2 Meg Log  30p 4006 120p | 4026 200p | 4066 & SOCKETS
Zeners 850p CM710 P sp | 47 g | (G, 3P [loforeser @007 20p 4027 BSD | 4000 son | 8 Pr 130
LM723TO5 60 I I 0p | 4028 155 ;
M3 14DIL T5p | 1900 6p | 033 5 IBvxes DIODES | ROTARY bl Tanieom  ap 18ein 14p
LM741 5p 10016 6p § &b 11250 PIV 1 Amp. SWITCHES 4012 20p | 4030  6op | 4972 3% n 150
SN78013ND 125p| [MTEL t1 100/25 6p P |1ed for £6-00 BY | 1 4081  20p
SN76013N_ 180p P 1 40050 8p | ‘22 Ip {100 for 4013 58p 4032 150D | 0 39p BZX61
SN76023ND 125p| LM1303N 155p 100/63 10P -a3 Sp LORLIN 4015 eopims 220p | 202 %8
SN76023N  180p| LM3900 90p 125145 '6p | 47 12n |MULLARD 1P 12W wp | 4016 530 4045 isop 4510 24%P Zeners ow
SN76227N  160p 22016 10p | 1°00 200 l4500/64V C.432 2P 6W aop | M1 100 40ar b | Gis  140m svs  15p
SN76228N 180p| NES55 35p 200/25 120 | 22 258 iScrew Terminal p | 404 P
S m v, ue | BES |N R w Maw e mim g oum | W
ZN414 120p ES62B P 330/25 15p 68 40p 4P 3W [} P P }g& :gp
P
BRIDGE RECTIFIERS §§¥ :g:
ATV 3o | e eV 3
p p
1A 200V 30p | 1805 140p v 15p
XEROZA RADI
1A 600V 40p | 7815 140p 55V 15p
2A 50V 38p | o0 e 68V 15p
2A 100V 50p P 72V 15p
2A 200V s5p | 7824 150p 160V 1isp

PLEASE NOTE ALL PRICES INCLUDE POSTAGE

AND V.A.T. AT 8 OR 129, AS APPROPRIATE

INDUSTRIAL USERS AND SCHOOLS FOR PERSONAL CALLERS

LARGE STOCKS OF NEONS, NUMICATOR TUBES, SINGLE AND MULTIPHASE HIGH CURRENT RECTIFIER STACKS, CAPACITORS OF ALL
TYPES INCLUDING PHOTO-FLASH AND MOTOR START, TV TUNERS ALSQ SOME HIGHLY TECHNICAL EQUIPMENT AND PARTS FOR

Manufacturers (Large and Small) we welcome your enquiries. Qverseas Buyers/Agents etc. iet us know Your requirements.
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- BRITAIN'S- LEADING JOURNAL FOR THE RADIO E. ELECTRONIC. CONSTRUCTOR -

Published by IPC Magazines Ltd., Fleetway House, Farringdon Street, London, EC4A 4AD
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Il News and Views

484 EDITORIAL—Perseverance

485 NEWS ... NEWS ... NEWS ...

404 PRACTICAL WIRELESS—Pre-view of our next issue

511 READERS PCB SERVICE—Prices and details of the PCBs available

514 PRODUCTION LINES—Information on the latest products ......uvrvirernsenreieneienerninns Bill Tull

518 KINDLY NOTE—Further information on the Inductor for the Atomic Time Receiver, August 1977

519 ON THE AIR—AMateur Bands. .. ....oviiiiiir it s eee e aarsasenneans Eric Dowdeswell G4AR
SW Broadcast Bands. ......ooiviuiiiiiiiiiii e Charles Molloy G8BUS
MW Broadcast Bands ........c.ciitiiiiiii it iee e, Charles Molloy G8BUS
DA o S = T T 1= Ron Ham BRS15744

B For our Constructors

486 A WIDE RANGE VOLTMETER for AC, DC and RF
An input impedance of 11MQ enables this voltmeter to be used on just about any circuit without upsetting
the circuit conditions. Six ranges to 1000V plus probes permits measurement of AC or DC voltages
M. Tooley BA, GBCKT
490 ALL BAND SHORT WAVE CONVERTER—1
This converter can be aligned for the amateur bands or the SW broadcast bands and provides an IF output
at 5-5MHz for feeding into yoUr Main reCeiVer. .....v. ittt it e e e eteeiennnins F. Rayer G30GR
497 RF RESONANCE INDICATOR
With the aid of an external signal source this very useful indicator can be used to find the resonant frequency
of a tuned circuit or to select values of inductance and capacitance for a given frequency D. H. E. King G3TQN
505 THE PW ‘JUBILEE’ ELECTRONIC ORGAN-3
Details this month on the operation and adjustment of the melody, drum and rhythm, and accompaniment
sections..........cv i iiiii i e e e e e e, M. J. Hughes MA, C.Eng, MIERE
512 DESIGN YOUR OWN PROJECTS-3 '
This Car Courtesy Light project will give you another 15 seconds of light inside your car when the door
clicks to, instead of plunging you into darkness in the usual way! .............. Toby Bailey and Bob Whitaker

BB General Interest

501 SO YOU WANT TO PASS THE R.A.E?—3
Ohm'’s Law is translated into some practical transistor circuits and the very important principles of magnetism
are discussed in this part.................. John Thornton Lawrence GW3JGA and Ken McCoy GWSCMY

516 IC OF THE MONTH
The ZN1304E is used in timing circuits to provide accurate delays of up to one year! Several circuits are shown
_ for different applications of the IC.

% Free This Month!

24 PAGE ‘COMPONENT SOURCE DIRECTORY'

COPYRIGHT

© IPC Magazines Limited 1977. Copyright in all drawings, photographs and articles published in ‘Practical Wireless® is fully protected and reproduction or

imitation in whole or in partis expressly forbidden. All reasonable precautions are taken by ‘Practical Wireless' to ensure that the advice and data given to
‘readers are reliable. We cannot, however, guarantee it and we cannot accept legal responsibility for it. Prices are those current as we go to press.

Practical Wireless, November 1977 : 469

www.americanradiohistorv.com


www.americanradiohistory.com

TIME FOR
WIRELESS ?
":I ]

10

The MA1012 LED digital clock module is a full 12/24 hour
format clock unit, operating from 50/60Hz mains and offering
a host of features: Hours, minutes display in bright 0.5 LEDs,
with optional seconds, sleep-and snooze alarms, fast and slow
setting, PM indicator, switched output for radio, but the most
important feature is the non-multiplexed directly driven display.

This means no RF|, so the MA1012 is ideal for use in any type
of radio/tuner etc. The neat fitting means it can be slotted into
many existing cabinets/chassis - only 1.75 x 3.75 x 0.7 ” total!l
£9.45 per module - isolating mains transformer £1.50 (8% vat)
Two modules and two transformers for £20.00 + 8% VAT.
AMBIT announce a new addition to the catalogue - information
on TOKO’s new ceramic ladder filters, 2.4kHz SSB filters etc.
HF coils, new flat faced low cost panel meters. Catalogue 45p

DETECKNOWLEDGEY

Metal locator principles and practise, inclu dmg

The Bionic Ferret 4000 — A little detector technology of our own. The
VCO hased metal locator for the electronics constructor, including platsic
moldings for housings of electronics and search coil, tubing etc. Can he set
up using just a test meter.’All in’ price £34.26 inc PP and 8% VAT.
DEMONSTRATIONS AVAILABLE AT OUR OFFICES IN BRENTWOOD HIGH ST.

COMPONENTS eTc

As usual, Ambit offers a comprehensive range of components and modules
for wireless, including over 300,000 types of signal inductors for just about
every conceivable RF signal application from SkHz to 300MHz.

SEMICONDUCTORS Modules/tunerheads
EC3302U 3 varicap FM £7.51

CA3089E FMIF 194 BC413 lonoise 0.18
FMIF 1 94 40238  shld.RF:_0.25* EF5600U 5 varicap FM£12.95

KB4402
HAT137W FM IF  2.20 BF224 .6GHz RF0.22 NT3302UG 3 gang FM £7.50

TBA120 FM IF  0.75 BF274 .7GHz 0.18 EF5800 6 varicap FM  £14.00

TBA120S FM IF 1.00 ZTX212 50v/.3W 0.17 EF5801(5800+osc op} £17.50
SN76660N FM IF 075 ZTX213 30v/.3W 0.16 8319 4varicap mos mix £11.45
uA720 AM radio 1.40 ZTX214 30v/.3W 0.17 7252 fm tunerset £26.50
CA3123E  AM radio 1.40 ZTX451 60v/1W 0.18 7253 stereo tunerset  £26.50
HA1197 AM radio 1.40 ZTX551 60v/1W 0.18 7020 cer. filt. fm if £6.95
TBAG651 AM radic 1.40 BDS515  45v/10W 0.27 7030 linear phase if £10.95
MC1350 agc gain  1.00 BD516  45v/10W 0.30 [NBFMT kit for 455-470kHz
uA753 I~£M gain 1.80 BD535 60v/50W 0.52 |nbfm if filter/amp/detector
LM1496 Bal mix 1.26 BD536 60v/50W 0.53 Tor +12v 5.05
MC1310P mpx dec. 2.20 BDE0%  80v/90W 0.70 92310 mpx decoder £6.95
CA3090AQ mpx dec. 4.35 BD610  80v/90W 1.20 91196 mpx decoder &blrdy

6 mpxdec. 420 BF256 1GHzjfet0.34 [ilter £12.99
LM380ON 2w AF 1.00 E176 p ch. swt. 0.38 93090 mpx decder. £8.36
LM381 st. pream. 1.81 MEMG614 (40822) 0.38* 91197 mw/Iw tuner  £11.36
1da2020 15w AFE  2.99 MEM616 (40673} 0.57% 7122 3 varicap am tuner for
tca940e 10w AF 180 MEM680 lo noise 0.75* MW (or LW) kit £9.
tba810as 7w AF  1.08 BA102 vhfvaric. 0.30 810k complete TBA81 OAS
£tM301an opamp 0.39* gaq0} " 030 module kit £3
CA3130T  mosoa 0.85* gE104  dual varic 0.45 940k as above with tca 94OE
uA741 opamp 0.34* BB105 Ll varic Do (both kitsinc heatsink) £3.95
LM3900 op amps 0.68* g I"a”C .45 B Al our audio ICs are
7805uc BV/1A . 165* Mvam2 dualam 48 i o jﬁ,"’”’,f prote‘;rezrias
o K

tda1412 12v/.6A 0.95% o 12626y am 000 d9¢fined by the manufacturer

8M20uc  20v/.5A 1.20* : All our mpx decoders are
B Noaue 222 1:28» TOKO COILS & filters provided with TOKO mpx
uA723cn variable 0.80* 10mm notch filters. All our FM IF
NES50a variabie 0.80* AM IFts with cap. 0.30 modules use the improved
TAA550b  32vref. 0.50* FM IFts with cap. 0.33 mute version HA1137W.

iclB038cc  siggen  4.50* e : (from gen. price list}
NE556v Hmor 070+ YHCS11098AC2  0.30 FX1115 ferrite beads 10/25p
NEB66v veo 250* YHCS12374AC2 030 £R{ mwiiw ferriie vod £0.90

0.3¢

NES67v tone dec. 2.50* YHCS11100AC2  0.30 by D:

NESSOB  hfpll 3501 KACSKSS8GHM 033 5/'{'0/?'”5'2&'}"557. s
(1)'50

NE5618B hf pll 3.60* 7mm |Fs for RC 3 ing 7.5 0.26
NEB65k i pll 2.50* CFS810.7 ceramic 68;/:4F fwing 10mm dia 0.24
MC1312  quad = 1.50 BLR3TOZNmpx 1980 358, 108k Giods laws
11C90 650MHz 14.00% 132 6nol. 25 tnm ots for varicaps  0.45
ZTX107 50v/.3W 0.14 * e —eE 10 DFfeegthrus ?.?g
ZTX108  30v/3W 0.14 PEST A0 1568 10000uF/63v .

ZTX109 30v/.3W 0.14 Chokes 1uH to 124mH OA.

VAT is extra at 12.5% except where otherwise shown. Postage now 25p
per order please. Catalogue 45p inc pp & vat. Please send an SAE with
all enquiries (ab or larger size please) Price list free with an SAE (a5 size)

AMBIT
INTERNATIONALG

2, GRESHAM RD., BRENYWOOD, ESSEX, CMI4 4HM Tel (0277) 216029
470

N ELECTRONICS l Ell'i ge S
[ ]
Stockists of: Amstrad * Teleton * Akai - Sansui * Wharfedale *
Pioneer * Rotel * Garrard * Connoisseur
BATTERY ELIMINATORS P&P 25 SPEAKERS P&P 85p
240v input6, 7-5 or Qv EMI 13” x 8”7, 8 ohmi Plain £3-40
output at 00mA .. .. £3-25 8” x 5” C.Mag. 5 watt,
g,.IBOr"ﬁ ohm .. .. .. £2:35
CARTRIDGES & STYLI D—D 8 oh[sn Tast £370
P&P 25p & RPL 8” 8 ohm Dualcone i, L £34s
Acos GPO1/3CS cart.  Styli o Doen ¥ 1
coSs 2
(ster. comn) £1-60 £1-20 Rlcaard AHen 30w 12 8 or 15 220
GP33/1 or 85/1
ster. cryst £2:00 £1:20 MICROPHONES PaP 45
GP94/1 or 95/1 UD 130 50K/600 chm
ster. ceram. £2-00 £1-20 e uni- ?t” sbta”kmﬁm r}' .. #£8-35
GP101 cryst. comp. £1-00 — a;zslsgonetm[lc Mic. wit .. £1-65
Cass. Stick Mic. with
GP104 ster. ceram £2:60  £1°20 R. Control (Philips type) .. £1.93
BSRIXSMlon XaH AT T, 123 250 4 and over 55
5 ¥ .7 o ~3 25p. 4 an:
e Pk . <
SX6M or SX6H ow Noise : : 5,
1. stor. . . Philips £0-79 £1-08 £1-73
BrEAE B3 EHD Memorex  £0-81 £1-38 £1.90
Sonotone gTAHC ot Cassette Head Cleaner .. £0-55
9TAHC/G (Diam.) £2-60 £1-20 Bib  Head Cleaner De-
3509 £2-60 £1-20 magnetiser .. o £1-99
. TAPES -3 35p,
Audio Technica AT55 £2-25 — StndP&P 1L3P35p 48;223
. 57 £0-59 £0-70 £0-3
Goldring G850 £3-75 £1-75 5}\” £0:70 £0-92 £0'3§
SS%E £5-50 £1-75 ki £0-92 £1-19 £0-43
£9-06  £3-50 RECORD DECKS P&P 2165
Shure Cartridges & Styli GARRARD SP25 Mk IV/G800
M44G/MA4C £71'70 £6-20 with Plinth & Cover .. £35-30
. . BSR MP60 (P128R) .. .. £17-35
M3sE £9-20  £7-15 Plinth & Cover for Garrard
M7SED Type 2 £17-15  £12-65 BSR .. . .95
M75Ed Type 2 £14- 30 £8-78 BD1 Kit .. a a .. £17-25
M.O. prices only. VAT inc. Subject to Availability & |ncrease Send 30p for
Catalogue, Barclay/Access.
Callers Welcome at Manchester 30-32 Shudehill Te!. 061-832 7710. Leeds 4 New Markst
St. Tel. 0532 42708, Liverpool 15 Whitechapel. Tel. 051-236 0738
Mail Order Deptrwii1
Belmont §t, Monton,
; Eccles, Manchester.
ELECTRONICS Tel 061789 5268

™ AR G Y O FEGED

| TRANSISTORS

W//”ﬁ

RESISTORS

b

Ay @i‘ki

SWITCHES

ACE MAILTRONIX 17D
Dept. PW Tootal Street

Waliefield, W. Yorkshire WFt 5JR

SEND STAMP ADDRESSED ENVELOPE NOW FOR THE EASY TO
USE ACE ORDER FORM CONTAINING 500 TOP QUALITY POPULAR
ELECTRONIC COMPONENTS AT PRICES YOU CAN AFFORD. P&P
FREE ON ORDERS OVER £2, OTHERWISE 20p. ALL PRODUCTS
GUARANTEED ONE YEAR IF CORRECTLY USED. SOME EXAMPLES
FROM THE COMPETITIVE ACE RANGE WITH VAT INCLUSIVE
PRICES ARE SHOWN BELOW

z e ——
BC107/108/109 Metal _____ 13p [14WResistorsCF:5,__. ___ 3forép
BC207/208/209Plastic_____11p | Minpresets Horiz/vert.________ HBp
2N3055______ . 65p [Electrolytic 100,4F25v — ¥
741 Op Amp-8pin _. 30p|PolyesterC28001,F . &8p
555 Timer e _50p|LED Red 0-2" 2 15p
WO41ABridge . 31p [Phonopiugs .. Bp
7400TTL. . 15p |Mintoggle SPST_________ gOp
INAd48 Diode . 4p|Wire-PVC Stranded 10m____ 2sp
INOO1Rec _______ . 5p- Veroboard O-12.5x3-75______ 50p
BZY88 Zeners 12p | S-DEC Breadboard _.216p |

Gt an ACE Up your slecuel
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@mwmmscosvs EM«

Consisting of
(1) TWIN T/TABLE CONSOLE

Price includes

High Quality
with PRE-AMP, and Dynamic Stick | Terms:
POWER OUTPUT STAGES Microphone

(2) & (3) PAIR 50 WATT LOUD- and VAT

~SPEAKERS including 12 UNITS

% DISCOMAJOR

* TWIN FULL SIZE BSR turntables
% CARTRIDGES with Diamond Styli

* 3 SEPARATE VOLUME CONTROLS  for ‘mike’ with vol. control.
for each turntable and Mic. Black Vynide covered
FULL HEADPHONE Cabinet with 1id . £119°95
MONITORING FACILITIES Or Dep £16-49 & 18 ’tntly pymts.

Deposit £30-00 and 18
fortnightly pymts. £9-80 (Total £1 79 9 szs STEREO VERSloﬂNsoog
£206-40) Carr. £4-00

Also available 200 WATT SYSTEM £]99-95 _fpgg;%ﬂi e

ALL RSC PRICES INCLUDE VAT
TD1 DISGO GONSOLE

Incorporating  twin BSR type
turntables and Sonotone or Acos
Cartridges with diamond styli.
Separate Vol. controls for each
turntable. Also MONITORING
ACIL , plus Treble and
Bass Controls.

POWER DISCO CONSOLE
with integral Power Amplifier.

with cueing device.

Separate Input

CONSOLE COMPLETE WITH LID  £6-75 (Total £137-99) Carr. £3.

DEPOSIT £20 and 18

DISCOMAJOR/I00 TWIN TURNTABLE POWER CONSOLE £139-95

Twin Full size BSR turntables. Sonotone or Acos Cartridges with Carr. £3-00
Diamond Stylii. Famlmes as TDI Console but with built-in 100 watt Power Amplifier

i ' complete with lid. Terms: Deposit £19-95 and
18 fortnightly payments £7-70 (Total £158- 55)

200 watt version of above.
Terms: Dep. £29-95 and 18
fortnightly payments £8-60
(Total £184-75)

RSC PHANTOM 50 COMBO AMP. £69°95

Rating 50 watts. 3 inputs, 2 vol controls— Carr, £1-50.
Bass, Treble Presence. Suitable for Lead or Rhythm Guitar, mic.,
Radio, Tape, etc. Inc. High Flux 12” 50w Speaker. Dep. £10-95 & 8
monthly payments £8-71 (Total £80-63).

|00W POWER (SLAVE) AMPLIFIER

Suitable for use with DISCO-Consoles. Also for
increasing output of lower-powered Amplifier.

Dep. £9-00 and 8 mthl of
£66I(>)5 (Totala257 4%; C};rrx"yill -50 £49 95

100+ 100W MODEL £69-95 cCarr. £1-50

TITAN 100W BASS BINS £99-95

High quality 15” high flux Bass Unit and J104 Horn
Tweeter in folded horn enclosure providing amazing level
of sound output. Terms Dep. £14-95 and 18 fortnightly
payments. £5-58 (Total £115-39) Carr. £3.

DISCOMAJOR/200 £159-95 Carr. £4-00

FANE_HIGH POWER SPEAKERS

Power ratings R.M.S. Cont. 2 YRS GUARANTEE
*Gauss 14000 Imp 815 ohms. CARR F

POP 33T 127 33w £13-95 Dual cone.
*POP 50/2 12" 50w £15:-99 Deposit
for Pair £8-00 and 8 monthly payments £3-54 (Total £36-32)
*POP 75 127 70w £19-99 Gauss 17,000 lines. Deposit £5-00
and 8 monthly payments £2-38 (Total £24-04)

*POP 60 15” 60w £25-95 *POP 100 18" 100w £44-95
Deposit £7:00 & 8 monthly . Deposit £10:00 & 8 monthly
payments £2-87 (Total £29- 96) payments £5-17 (Total £51 -36)

TITAN TA/SOA 50w AMPLIFIER

Solid state, 3 sep. controlled inputs plus. Master
control. Bass, Treble & Presence Controls.
Vynide covered cab. with corner protectives.
%138'1 price lﬁlﬁo Terms: tsng 0;659
monthly paymen N
{Total £57-40) Carr, £1. £49°95
Matching Cabinets T x 127 £29-95,2 x 127 £49-95
TITAN TA/100A 100W AMPLIFIER
TWIN CHANNEL—4 INPUTS  £40 05
(NORMAL OR BRIGHT) 4 9
A De-luxe [professmnal unit with Carr. £1-50
many facilities. R.M.S. Rating. Matching

2 x 12” 120w Cabinet speaker £49-95 with
above only. Carr, £1-50

INTEREST REFUNDED on Credit Purchases settled in 3 mths

TITAN ‘ADD-ON’ HIGH FREQUENCY HORN UNITS

RSC TITAN GROUP/DISCO SPEAKERS ~GUARANTEED
Carr. £1, under £18, over this add Sp per £1. 5 YEARS

Stockist of List  RSC Price
] T12/45 127 45w £15-80. % £11-95

TI2/60A 127 60w  £21-00

by TI12/100 127 100w = £36-00

TI5/60 157 60w -
T15/70 15” 70w ..

, E13.95

* T15/100 15” 100w ( Rating RMS
GROUP.- | T18/100 18" 100w : Tmp 8-15 ohms
Equipment | CABINETS- FOR ABOVE Heavy duty, finished in black

Vynide with Vynair fronts, protechve corner pieces Various
by sizes and cut-outs. TE1 1 x 12”7 £10-95.

CARLSBRO | TE22 x 12” £16-95, Low Deposit Terms on orders over £20.
* TITAN TA/100C COMBO
FULL 100w R.M.S. Amp. incor-
porating a fabulous Fane
I;Iégf]}é;gg Crescendo 12”100 watt spkr
b for really superlative results
Y

v e 55 £119+95

Or Dep £17-95 & 18 f'tatly
_payts £6-69 (Total £138-37)

FANE
*

. - MODEL TS2H . . MODELTIH
Inc. Pair of highly sensitive Horns. With single super efficient Horn.
Range 3-15 kHz Imp 16{). Use Range 3-15 p 8Q. Use

with max 8Q 2 x 12 or single 157
or 18” 80 Drive Units. Maximum,

with80or15Q2 x 12”0or 1 x 15” or
18” Drive Unit for increased sound

FANE HIGH FREQUENCY HORNS *}’ SERIES

MODEL J44 Imp 8Q

. MODEL J104 Imp 8Q
Size approx 104" X 34"

MODEL J73 Imp 8Q
Rating  50-70

Size apfrox Size approx 74" X 3" X x 73"

331“x 34" x 3” 63" Rating 50- watts watts Range 2-15 kHz
Rating 30-50 Range 2-20 kHz

watts Range < ‘

3-15kHz

€795

amplifier power ., output to' be
100 watts,
Comparable with units at twice

clarity and projection. Rating
100 watts.

Either model £27- 95

6:3v. 3a £1-70, 8-3v. 6a £2-60, 1 .3:10r24v 1:5a
£2-80, 0-9.18v. 13 £2.28, 0-12-25-49v. 2a £3- 19,
CHARGER TRANS 0-9-15v. 14a £2-03; 21a £2-26;
3a $2:32; 52 $2-84; 6a £3-19; 8a £3-48.

230-260v, 80w. £2-00; 150w, £5-20;
250w, £6:37; 500w, £9-84.

FAL DISGO LIGHTING

Torms: Dep £6:95 & 8 mibly bt £3-13 (rora oy o1, thecost. | SYSTEMS ¢rom £58-95 £11.75 8§ T _——
Incl 2 Spotbanks and bulbs .

TYPES FOR VALVE RADIOS & . ‘CROSS QVER’ (value £2-99

RSC MAINS TRANSFORMERS IIzes, rok vALVE Rabios & JINGLE MACHINES from £3795 U OMER Calealc )

OUTPUT TRANSFORMERS). Ag previously advertised still available. CHAMBE Impedance or total impedance of 127,

FILAMENT OR TRANSISTOR POWER PACK AvTO (srEr UpsTER powm | ECHO CHAMBERS from £53°95 | 5PC 18" Drive units must not exceed

2. 1a. 8110, 63v. 1'5a 106, G3v. 2a 5110, | pgaNgpORMERS 0-110/120v,200- | COLUMN SPEAKERS from £29°95 | impedance of single horn_or pair in

GROUP DISCO SPKRS
in CABINETS from

Carr. Free

£15.50

Carr. Free

series. Pair J44, Single J73 or 104 suitable
for amphﬁerpower up to 100 watts subject
to above and with HPX2R Cross—over’

£11-95

New Branches at HANLEY
WOLVERHAMPTON
and LIVERPOOL

BARCLAYCARD

Barclaycard & Access MAIL ORDERS & EXPORT ENQUIRIES T
PHONE OBRDERS quoting AUDIO HOUBE, HENCOKNER LAXE, LEEDB, 18.
D NUMBER accepted 'Tel: 0538 577631,
MAIL ORDERS MUST NOT BE SENT TO SHOPS
M8 C.W.0. or C.0.D. No. C.0.D. under £3. POSTAGE 50p PER
ORDER OR A8 QUOTED. Phone or Write tor FREE CATALOGUE.

OPEN ALL DAY SATURDAYS (5 Day Week)
BRADFORD 10 North Parade (Closed Wed.). Tel. 25349
BOLTON 23 Deansgate. (Closed Wed.) Tel. 33512
BIRMINGHAM 30/31 Great Westem Arcade.

Tel. 021-236 1279 (Closed Wed.)
CARLISLE 8 English Street (Closed Thurs.), Tel. 38744
COVENTRY 17 Shelton Sq., The Precint.” Tel: 25983

DARLINGTON 19 Northoate (Cl. We d.).
DEWSBURY 9/11 Kingsway (Closed Tues. 5 Tel 46&058
DONCASTER 3 Queensgate, Waterdale Centre.
(Closed Thurs). Tel 63069
EDINBURGH 101 Lothlan Rd. (Cl. Wed,). Tel. 229 9501
GLASGOW 326 Argyle St. (Cl'd Tues.). Tel. 248 4158

DERBY 07 St. Peter’ a Street (Closed Wed.). Tel 41361 .

All items subject to availability.
Prices correctat 15.9.77 E. & O.E.

HANLEY Stoke-on-Trent, 44 Piccadiily

HULL 7 Whitefrlargate (Closed Thurs,). Tel. 20505
LEICESTER 32 High Streat (Closed Thurs.). Tel. 58420
LEEDS 5-7 County (Mecca) Arcade, Briggate

35 Dawso's Way, St Johms Shan.

awson’s Way, ohn's

LIVERPOOL ping Centre Tel: 708 9380 (Cl. We(f)
LONDON 238 Edgwura Road, wW.2. (closngI T’f};l;;z)’
MANCHESTER 60A Oldham Street (Clolad 2\3I\Iad)

MIDDLESBROUGH 103 Llnthorpa Rd. Tel. 247005
(Closed Wed.)
NEWCASTLE UPON TYNE 59 Gralnye st
(Closed Wed.). Tel. 21469
NOTTINGHAM 19/18A Market Street
PRESTON (Closed Thurs.). Tel, 48068
41 Friargate Walk, St. Georges Shoppg Prec. Tel, 51978
SHEFFIELD 13 Exchanga Street (Castle Mkt. Bids.)
STOCKPORT {Closed Thuru) Tel 20715
8 Littie Underbank (Cloged Thurs.). T
SUNDERLAND S Market Sq. (Closed Wed ) Tel 70573

WOLVERHAMPTON 5 Wuitrun

(erd Thurl) Tel 26612

Practical Wz'reléss, November 1977
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ELEGISE: TEGH

GUTIPDENTS LT

315, 317, 364 EDGWARE

ROAD, LONDON W2

TEL: 01-723 5667 & 01-402 5580

Shops and mail order dept {mail to 364) open 9 to 6 Mon. to Sat inc.
Prices Include VAT, Carr./p. & p. quoted UK. only

ACCESS & BARCLAY accepted. Minimum order £5 otherwise C.W.0. For credit on
approved accounts invoicing costs necessitate a minimum order of £20

PAPST MOTORS. Noted for ad-
vanced design and superb con- g
struction. Rotating diecast outer W
body acts as flyweight and elimi-

nates wow and flutter, 50 Hz
capacitor start,

MODEL HSKZ 32 80-6/12 220v. Dual Speed
tape deck motor 500/1000 rom. 12mm drive shaft
gives tape speeds of 9-53/19-05 cmjsec. {33/7%
insjsec.) respectively. Size approx. 53" dia x
31" plus 13” spindle. £16:50. p. & p. £1-10,

MODEL RO 32 65-4 Dual voltage 125/250v, Size
2%‘”‘* 3%, Spindle 5/16” dia. £12-50, p. & p.
10,

MODEL HSZ 20 25-2. Basically 42v, but can be
operated from mains with additiona) capacitor.
A magnificent small motor, Size 1}” x 23"
Spindle 5/16” dla. £5-95, p. & p. 45p.

SOLENOIDS 240V A.C.

MAGNETIC DEVICES
LTD. (No 1) has 20Ib pull
for 50% duty. 14" travel,
push or pull. Shackle
both ends. Size 13” wide
x 33" high x 4” long plus
3” arm travel. £6-75 plus p. & p. £1-09.

(No. 2) has 2Ib pull continuausly rated 2" travel,
Siie 13% x 13" h, x 23" plus travel £1-80, 30p
p.&p.

PYE ETHER LTD. Thrust operates through
spring loaded hinged lever giving a b pull or
push. Compiete with mounting bracket and
push-on connections, Size overall inc. bracket
2f"w x 3"h x 33" long. £2:25, p. & p. 45p.

RELAYS

Octal base 2C/0 6 amp contacts.
Foliowing voltages: 6v., 12v., 230v.,
A.C. 12v., 24v., 48v., 110v, D.C, all
. £1-25 each ptus base Y5p postage
and packing, 150. 11-pin-3 C/O &
amp contacts: 48v., 1i5v., A.C, 24v,,
48v., 110v. D.C, all at £1-50 each
base 15p plus 15p p. & p.

PRESSURE SWITCH

BY TEDDINGTON CONTROLS. Adijustable.
1 to 2 Ibsfsq. in SPDT. Rated 15 amps, 250v.
A.C. £1-95, p. & p. 25p.

ROTARY STUD SWITCH
PLESSEY. 30 way, 2 bank, Single
pole. Contacts 1 amp. 240v, AC/
DC. 0050 res. Make before break.
Stop Infinitely adjustable atlowing
for any desired arc of travel, Ideal
for instrument and model switch-
ing. Size 2;” dia. overall v 23"
deep plus i3 = %” dia. spindle
£2-25, p. & p. 20p. 5 off £1-95 each.
p. & p. 40p.

REED SWITCHES

Glass encaps Njo contacts. Glass length 13
dia ", overall lenoth 137, 18 off £1:00,p. & p.
25p. 100 off £8-00, p. & p. iree, 1000 off £68-00,
p. & p. free.

UNI-SELECTOR
240v, AC or DC operation.
Split 30-way double bank con-
tacts. Overall size approx.
" 237 dia. x 24" deep. Brand
new. Bargain at £4-50, p. & p.
65p.

Press onfoff. Single hole
fixing, SP/ST. Size 1§ x
3”. Stud extends ", Rated
1 amp at 240v, 2} amps at
125v. Price for § {(min.qty.)
£1:75, p. & p. 30p. 10 or
more 30p each p. & p. 40p.

SYLVANIA SWITCH

o e A0 for £2:50
TR - 50 for £11-00
(— 100 for £18-00

PlusS0pp &p

Complete with madnet con- any quaniity

tacts N/C 3 amp. Vacuum
sealed 137 % 1" dia.

BENDIX MAGNETIC CLUTCH

Superb example of electro-
mechanics. Main body in
two sections, cofl section
fixed with 3” sleeve, drive
section rotating on outer

erlmeter. United plate has
3" |D bearing concentric
with main sectlon and 8-
tooth cag-wheel. Extremely
powarful transmission, 24V
DC. 240 m/a £3-75 plus p.
& p. 40p.

JABSCO (ITT) ROTARY PUMP

self-priming. Works from
electric  drlll or suitably
powered motor for 7 drive
shaft. }” hose connections,
Throughput 2/3 galls, per min.
at 2400 rpm. Dozens of uses in
home and workshop. Give-
away at £2'75, p. & p. 20p.

NIXIE TUBES

ITT. GN4. Red-Standard numerals 0-9. Com-
plete with ceramic base for PC8 mounting.
108" dia « 1-38” high plus }” base depth inc.
pins. Operating voltage 170v. OC min. Com-
plete data and connections supplied. Brand
new £1-50, p. & p. 20p. 10 off £1:00 each. 100
of more B5p each, p. & p. 40p any guantity.

ITT 5870S Special Offer 85p, p. & p. 20p.

MINIATURE LAMPS

AN R
Aol ¢ P g, F e

Type (Dia) Volt/Curr Type (Dia) Volt/Curr
A MM 5-6VE60MA D 3MM 2-5V 360 MA

B 4MM 4V 250 MA 5-6 60 MA
5VE60MA E  4MMGV 200 MA
12V 40 MA 63 200 MA
12V 100 MA 14V 40 MA
14V I5MA F 4MM 2.7V 60 MA
28V 40 MA 12V 160 MA

14V B0 MA

€ SMM 28V40 MA
G

Small telephone jack type 6 or 24V
Price: Type A-F £4-00 for 25, 50 and upwards
13p each. Type G 45p each, p. & p. 20p per order

PCB EDGE CONNECTOR

CINCH 15” pitch, 27 way but deslgned with
d fe fixing endplates enabli connec~
tor to be cut and used in any length desired
15p, p. & p. 15p. 10 off £4:00, p. & p. 30p

FANS

DUAL EXTRACTOR
FAN. 240v, 50 Hz. Two
thick stack shaded poie .
motors make this a highly
efficient unit producing a
powerfui airflow, Mounted

in heavy steel frame each
has flve element 63
blades. Size 221" x 14" x

51" deep £8-95, carr. £2-75.

[\/ SINGLE FAN with motor
3

similar to above. Very useful

(Qy in  home and workshop.

) Remember last summer. Keep
cool this year, Only £3-95, p.
& p. 65p,

LOUDSPEAKERS

Special offer Goodmans 12” Bass Unit. 25 waits
RMS 4 ohm, normal round cone but chassis
edges are cropped 8iving near eliptical appear
ance, only £8-95 ea. plus £3-00 carriage.
Goodmans 6} heavy Ceramic magnet, rolled
surround 8 ohm 15 watts a beautiful speaker
£5-25 plus 20p carriage.

Goodmans 4}” mid range unit 8 ohm suitable
for systems up to 70 watts £6-75 carriage 90p

)

\r Random
) F\.ASHENIN"J

TWIN

{less lamps)

BANK 5 1icu7

Your career

§ LENGT
AR € o 14% inC:es UN' T
' 7 ﬁ‘ 4 4 Fiti 2 = ')
Py =i Fittin .
e 20 img in Electronics’
Complete withthree g‘ag h@ a 5
oot LW - | v, ) 2
at rangom. = - N
s dt L _\F"Tilgﬁs Enrol in the BNR & E School and you'll have an entertaining and
oun 0O ight T —— = fascinating hobby. Stick with it and the opportunities and the big
600 ) money await you, if quaiified, in every field of Electronics today.
MASTER UN/ WA;ES TYPE A SPUT We offer the finest home study training for all subjects in radio,
mm CHANNEL ”esslan,‘ 1 television, etc., especially for the CITY AND GUILDS EXAMS

R

(Technicians’ Certificates); the Grad. Brit. L.E.R. Exam; the
RADIO AMATEUR'S LICENCE; P.M.G. Certificates; the R.T.E.B.
Servicing Certificates; etc. Also courses in Television; Transis-.
tors; Radar; Computers; Servo-mechanisms; Mathematics and
Practical Transistor Radio course with equipment. We have
OVER 20 YEARS' experience in teaching radio subjects and an
unbroken record of exam successes. We are the only privately
run British home study College specialising in electronics
subjects only. Fullest details will be gladly sent without any
obligation.

£20-95

o OVTPVT PLUGS AND
T MAINS INDYT SockET.

BANKUNIT

{Less Lamps)

e
BC. Fitting I ES.

£]-95e«

Fitting

£2-12:
TWIN BANK 12LiGHT
o=, UNIT

TYPEB3

-y
-

—T s 1 1 r i 1 1 1 7 1.1/}
. Lengt}l} l B
13

i RITISH NATIONAL RADIO & ELECTRONICS
SCHOOL, wo 11 L

ac. £590|%, L1726

100 WATT SPOT LAMPS

i
Mapmam
RED, YELLOW,GREEN] 3| | :
BLUE. £ 240, wch] £4:20 @ {fess e 1 P.O. Box 156, Jersey, Channel Islands. i
_ 8.C.o EX Fite BC. g . I
el Bl Faﬁangﬂémﬁ_ll Eaﬁingﬁlﬂg § namE - — e ﬂ i
Pt 0o Tor Mustrated lealler & prce Tor] B ApDress ; =

ALBEN ENGINEERING CO.LTD.,
DEPT. PW THE CRESCENT, WORSTHORNE,

l - (Block caps pleaéé)
L----------------.
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U.K. RETURN OF POST MAIL-ORDER SERVICE ALSO WORLD WIDE EXPORT SERVICE

R.C.S. 100 watt MIXER/AMPLIFIER
ALL VALVE CHASSIS

Four inputs. Four way mixing, master volume, treble and bass
controls, Suits all speakers. This professional quality smplifier
chagsis i3 suitable for all groups, disco, P.A., where high quality
power is reduired. 5 speaker outputs. A/C mains opersied. Slave
output. Produced by demand for & quality valve amplifier. Send

for details.
Price £94 carr. $2:50

Suitable carrying cabinet £14.
ANOTHER R.C.S. BARGAIN !

ELAC 9 + 5in. HI-FI SPEAKER TYPE 59RM
This famous unit now available, 10 watte, 8 ohm.

Price £3 * 45 Post 40p

10" ELAC
HI-FI SPEAKER

Large cerantic magnet.
Response: 50-18,000 cps.
Baag resonance 55 cps.

18 ob d
o yats. Fosiaon €450

TEAK VENEER HI-FI SPEAKER CABINETS

gODE&&A”. 20 x 18 x 12in. Fotll;zin‘
a. or 10in speaker. a8t
Thustrated. 14-50 2%,
%IOI{).;}L “831;1, BO&EBHELF P
'or 18 x 8in. or 8in. . 08
speaker £8 50 £1
B.(.S. BOOKSHELF CABINET
Size 16in. x 8in, x B5in. approx.
lstelgonse 50 to 14,000 cps. 8 watts rl’mli
ohms. H 08
6 pair g3
LOUDSPEAKER CABINET WADDING
18in. wide, 20p it.

GOODMANS CONE TWEETER
8¢in. dlam, 18,000 C.P.8, 25 WATTS o
si}nr.l.auﬁ; 15 watts £4-85. WATIS 8 Q £3 25
5in. EMI mid range £5.
10in. 30 watt GOODMANS woofer 4 ohm £10-85.

EY S

BARGAIN 4 CHANNEL TRANSISTOR
MONO MIXER. Add musica} highlights
and sound effects to recordings. Will
mix Microphone, records, tape and
tuxtx;x thgth uintattf controls into single
output. 9 volt battery

operated. £6 ° 75
TWO CHANNEL STEREQ VERSION OF ABOVE £8-50
BARGAIN 3 WATT AMPLIFIER. 4 Transistor £3 o 95
Pusti-Pull Ready built with volume, treble and bass

controls. 18 volt battery operated or Mains Supply £2-85.

THE “INSTANT” BULE TAPE ERASER &

HEAD DEMAGNETISER

Suitable for cassettes, and all sizes of tave

ieellﬂ. tAS(J mains 200/249V, q
oaflet S.A.E. . o8t

wareR HEATING ELEMENTS

OFFERING 1001 USES for every type of heating and dtying
applications in the home, garage, greenhouse, factory (avails
able in manufecturing quantities). Approx. size 108 x 8% X
%10, Operating voltage 200/250V. a.c. 250 walts approx.
Printed circuit element enclosed in asbestos fitted witk con-
necting wires. Completely flexible providing sate Black heat.
Bﬂﬁtsh-mnﬂe for use in photo-copiers and print drying equip-
ment.

Idee! for home and t Suitable for
Heating Pads, Food Warmers, Convector Heaters, eto. Must
be clamped between two sheets of metal or ashestos, etc,, to
maie efficient clothes dryers, towel rails—ideal for airing
oupboards. Ideal for anti-frost device for the garage-—pre-
venting frozen radiators or acting as oil sump hestor. Use in

i1

. Post £1
i 90-14,500 ¢/, 12in. double cone, woofer
. and tweeter cone together with a BAKER
ceramic magnet assemsbly having » flux
density of 14,000 gauss and a total fux
of 145,000 Marwells. Bass resonance 40
cfs rated 25 watts. NOTE: 4 or 8 or
18 obms must be stated.

BAKER MA JOR 12" £15.00

MODULE KIT

%037,{)30 c]/bs2 dvithmtweetar. erossover,

affle 19 x n. Please .

state 4 or 8 or 16 chms. £l 9 00
Poyt £1-60

BAKER SPEAKERS
“BIG SOUND”

Robustly consiracted to stand up to long
periods of electronic power. As used by
leading groups.

TUsetnl response 30-18,600 cps.

Bass resonance 55 eps. £ l 2.00

GROUP “25”
12in. 30 wait
4, 8 or 16 ohms.

GROUP “35” T
e, £14:00
Pgst 21

crovr “soiiz £2 100

12in. 80 watt professional
model. 4,8 or 16 ohms, Post £1-80
With aluminium Presence dome.

GRouP “50/I5” £ £.0)(0)

15in. 75 watt
Post £1-80

8 or 16 ohms.
Send for lesflets on Disco, P.A. and Group Gear.

BAKER 150 WATT
QUALITY
TRANSISTOR
MIXER/AMPLIFIER

P Y usin; circuit design. Ideal for
disco, groups, P.A. Or musjcal instruments. 4 inPuts 4 way mixing.
Master treble, bass and volume controls. 8 speaker ontput seckets

{0 suit various combinations of speakers.
4.8-16 obm. Slave output. A/C mains.
Guarapteed. Details 8.A.E.

100 WATT DISCO AMPLIFIER

£72 2%

MADE BY JENNINGS MUSICAL INSTRUMENTS £59
4 Spesker outputs volume, treble, bass, controls
CAN BE USED A8 100 WATT SLAVE Carr. 81

B.S.R. SINGLE PLAYER DECK

3 speed. Plays all mize records.
Stereo Oartridge. Oueing device,
Ideal Disco Deck.

£13-50 rost 7

DRILL SPEED CONTROLLER/LIGHT DIMMER KIT. Easy to

bulld kit. Will conirol up to 500 watts AC maina. .
Post 35p

STEREO PRE-AMP KIT. All parts to buiid this pre-amp. 3inZuts

tor high medium or low gain per channel, with volume control

and P.C. Board. Can be ganged to make multi-way £295

stereo mixers. - Post 35p

P.W. SOUND TO LIGHT DISPLAY
Complete kit of parts with R.C.S. printed circuit. Three
channels. 800 to 1,000 watts each.

Price £|4 ‘00

As featured in Practical Wireless.
Cabinet extra £8.

200 Watt Rear Refleoting White Light Bulbs, Ideal for Disco
Lights. Edison Screw Fitting 75p. Each.

greenhouse for seed raising and plan!
8id for bird honses, incubators, etc., etc. Can be used in series
for lower heat. Or in parallel for higher heat applications.

ONLY 40p EACH (FOUR FOR £i-50)
ALL ¥0ST PAID—Discounts for quantity,

BLANK ALUMINIUM CHASSIS. 18 s.w.2. 2}in. sides 6 x 4in. 70p;
8 x 6in. 90p; 10 x 7in, £1-15; 14 x 9in. £1-60. 18 X 8in. £1-45;
12 x Bin.87p; 16 x 10in. £1-70, All boxes, many aizes in stock.

DE LUXE BSR Hi-FI AUTOCHANGER

Plays 12in. 10in. or 7in. records
Auto cr Manual. A high guality
unit be.cked by BSR reliability
with 12 months guaranies. A.C.
200/250V., Size 18} x 11iin.
Above motor board 3%in. ¥ 1
Below motor board 24in. . B
With CERAMIC STEREQ/MONO CART RlDGE£ l 7 50
Cueing Device, Bias Compensator, Balanced Arm, All Post 751
GARRARD MINICHANGER. Plays All Records £9-95
BSR P128 with Ceramic Cartridge £19-50

Minimum post 30p. Components List 20p.
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RADIO COMPONENT SPECIAI.ISTS

Cash price includes VAT,

MAINS TRANSFORMERS %3

6 VOLT % AMP. £1.00 3 AMP. 41.40
12 VOLT 300 MA. £1-00 750 MA. £1.30
30 VOLT 2 AMP. C.

5 AMP. AND 84 VOLT ', £345
20 VOLT 1 AMP. £2-00 8 AMP, £2-20 20-0-20 VOLT 1 AMP. £2-95

" 30 VOLT 13 AMP. £2:50 40 VOLT 2 AMP. £2-95

0-20-30-80 VOLT 1 AMP, £3:50 2 x 18 VOLT 6 AMP. 11

% % PERIOD LOUDSPEAKER CABINETS % %

Two styles available. Regency and Queen Anne. §ize approximately
34 x 19 x 16in. Then oabinets are slightly soiled and-are priced
from £10 each. Callers only.

R.C.S.
BOOKSHELF
SPEAKERS

18 x 10 x 8in.

50 to 14,000 cps.
8 waits rms. 8 ohms

£16 pair rosts1:30

www americanradiohistorv.com

Access & Barclay cards welcome.

BAKER DISCO SPEAKERS
HIGH QUALITY—BRITISH MADE

2 x 12”7 CABINETS

for Disco or PA all fitted with carrying handles and
vynide covered. Other ¢abinets in stock.

60
WATT
R.M.S.
£52

Carr, £3

corners. Black
SAE fot lesfiet

Ix (5 + 1x12” 100 WATT CABINET
Size 36" x 24" x 15" £75:00.  Carr. £5
ideal for Disco, Organ or PA work.

High quality. Full range.

“SUPERB HI-FI”’
i2in 25 watts

A high quality loudspeaker, its
keble low ¢

1o

ensuzes clear reproduction of the
deeDest bass. Fitted with & special
copper drive and cOncentri
tweeter cone resuliing in fuil
range reproduction with remark-
able efficiency in the upper
register.
Bass Resonance
Flux Density 18,500 zanss
Tselul response 20-17,0000ps
8 or 16 ohms models.

£22-00 :x,
“AUDITORIUM”

12in. 35 watts

A full range reproducer for high
power, Ideal for Hi-Fi and
Discotheques. Eleotric Guitars,
public address, multi-speaker
systems, electric organs. a
Begs Resonance 36eps
Flux Density 15,000 gaunss
TUsetul zésponse 25-16,000cps
8 or 16 ohms models.

£21-00 ==,
“AUDITORIUM”

I5in. 45 watts

A high waitage loundspesker of
exceptional quality with a level
responge to above 8,000 cps. Ideal
for Public Address, Discotheques,
Electronic instruments and the
home Hi-Fi.

25cps

Bass Resonance 350ps
Flux Density 15,000 gauss
TUseful response 20-14,000cp=

8 or 16 ohms modela.
£26-00 :x
£1-60

Loudspeaker Cabinet Wadding 18in wide, 20p per ft.

Hi-Fi Enclosuyre Manual conteining plans, designs, crossover
data and cubic tables, 88p.

E.M.I. 13} x 8in
SPEAKER SALE!

With tweeter. And crossover.
10W. State 3 or 8 obm. £7'95

Post 45p
I5W model £10-50
8 ohms. Post 85p
20W model £11.50
4, 8 or 15 ohms. Post 65p -

Asillustrated. %

337 WHITEHORSE ROAD, CROYDON

Open 9—6 Wed. 9-—1 Sat. 9=5 (Clased for lunch 1.£5—~2.30)

Tel. 01-684 1665
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‘new bools

RADIO

CIRCUITS
EXPLAINED

by Gordon J. KING

* Circuits in modern radio receivers are
examined — from the simple transistor set
to the specialised hi-fi receiver.

* Written by one of the best known authors
in radio and electronics.

* |nvaluable to the Radio and Audio Tech-
nician, student and the enthusiast.

* Richly illustrated, with a minimum use of
mathematics.

CONTENTS

Block and flow diagrams

R.F. amplifier and mixer circuits

Frequency changer and r.f. oscillator circuits
Intermediate frequency circuits

Detector circuits

Audio amplifier circuits

Power amplifier circuits

Power supply circuits

Stereo coding and circuits for decoding
Index

Available now 160 pages £5.50
+ 1 folding chart

RECENT TITLES

BEGINNER’S GUIDE TO RADIO —
8th Edition
Gordon J. King

1977 = 240pagés - £2.75 '

BEGINNER’S GUIDE TO

INTEGRATED CIRCUITS
l. R. Sinclair
1977 - 192 pages £2.75

ORDER NOW from your loca! bookselier
or from:

NEWNES-BUTTERWORTHS,
Borough Green, Sevenoaks,
Kent TN15 8PH

Low EI’DROFILE DIL SOCKETS. TIN READYSDNRIELED BLACK ANODISED

PLATED. HEA
Prices Per 1 5 10 25 Tos 1t @40p 5@ £1-80
8 Pin 10p 45p 85p £2-00 TO66 1@d0p 5@ £1-80
14 Pin 12p 55p £1-05 £2.50 | TO3 x2 1@70p 5@ £3-20
16 Pin 13p _60p £1-15 £2:75 HEAT SINK COOLERS FITTING TO 5.
28 Pin 25p £1-20 £2-30 £5-50 | NP204 1214p 5@ 65p
40 Pin 40p £1-80 £3-50 £8-25 | NF205 1G12 55
STANDARD PROFILE DOUBLE | Niaes P e
SIDED DIL-SOCKETS. INSULATING KITS. § WASHERS
14 Pin 14p  65p £1-25 £3-00 10 BUSHES
16 Pin 15p  70p £1-35 £:325 Melinex Mic.
Mounting Pads 10/Pack 50/Pack | 195 ooy [ ?,?,g/&',t
TO5 4 Hole 9p 40p | Bush shank fength req:—-205, -158, -125,
TO184 Hole 9 40p -05, -025 Please state req.
CONVERTERS dezggSTOR INSULATION
TO99 TO DIL 55 £2-50
TO100 TO DIL S5 £2.80 | TO3 5@3p 1@ Tp
T092/98 TO TO5 9 40p | JO5 5@15p 10 @250
TO18 TO TOS 8p 40p TO66 5 @ 35p 10 @ Top
TO98 TO505 Sp 40p POWER SOCKETS
T03 1@ 14p 5 @ 85p

DIODE CRADLES 10p 45p TO66 1@ 16p 5 @ 75p
Larger range of transifhr pads and TO220INSULATING KITS
insulating bushes in catalogue. All prices 5 Washer 5 Bushes
jnclude V.A.T Melinex 20p/Kit Mica 25p/Kit

Post and Pack 15p kits/pads/sockets/coolers. 25p for anodised heat sinks.

Full Hiustrated Catalogue . Send 30p For Post & Packing.

MOULDED ELECTRONIC

COMPONENTSINT.LTD.
34d QUARRY HILL ROAD,
TONBRIDGE

KENT

PHONE 0732365910

“TAPE HEADS
“. FIT ABRAND NEW-HEAD
' 'AND TRANSFORM THE QUALITY ~
OF YOUR TAPE PLAYER
AN EXTENSIVE RANGE ALWAYS IN STOCK
* ASK FOR.OUR SHORT FORM CATALOGUE

STANDARD HEADS TO MONO.CASSETTE 90p
FIT MOST TAPE-PLAYERS | STEREOQ CASSETTE £2.00
AT BULK DISCOUNT STEREO 8

PRICES. , CARTRIDGES £1 00
ENCLOSE 15p P & PWITH M/s CASSETTE

ORDER 1 ERASE-

Tet. |
m - N - L I I H Crewkerne 4321

THE MONOLITH ELECTRONICS CO. LTD.
5/7 Church Street, Cr‘ewkeme Somersec Enqland

|th SO many

features... @

Rock Steady Pictures
Crystal Controlled
Telephone Interface
Tape Programmable
Software Available

+ Games and Things on Tape
Ideal for Education % Ready-Built or in Kit Form
Expandable Memory * Expandable Number of Lines
Repeat Facility + Selectable Flashing Characters
Tab Key # Forward and Reverse Typing Mode
Video or UHF Output « Automatic Tape Stop/Start

COME ALONG AND PLAY MASTERMIND or SAE. FOR INFORMATION

ROFTON ELECTRONICS LIMITED
. 35 snosvmon ROAD, TWICKENHAM, MIDDLESEX = Tel. 01-8911923

* % Kk k k Kk k % *k %
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A NEW 60 WATT R.M.S

Stirling
Sound

B2 A COMPLETELY NEW DESIGN

B 60 WATTS R.M.S. (= 1dB) INTO 4Q USING
50V: 35 WRMS INTO 8:/50V
I WILL OPERATE BETWEEN 20 & 65V SUPPLY

(Output varies accordingly)

M T.H. DISTORTION BETTER THAN 0.3%
(TYPICALLY—0-1%/)

I FREQUENCY RANGE 10 to 50,000Hz
—3dB AT 10Hz: —3dB AT 50KHz

@ INPUT 350mV FOR FULL OUTPUT

M MADE IN OUR OWN FACTORY

Another Stirling Sound Winner

Coming between SS5.140 and $S.1100, the new SS.160 fills
a gap in power amp modules (3 to 100 watts r.m.s))
that will particularly please those wanting a not-so-big disco
or P.A. system as well as those with speakers needing
plenty of power to drive them. With circuitry developed
around a self-centering mid-rall, excellent results will come
from using as little as 20 volts power supply. {(Power output
will vary accordingly). Because we use heavy duty com-

THE POWER SUPPLY
YOU WANT IS HERE

With 13-15 volt take-oft points on

POWER AMPS
Outputs rated in watts, RM.S. = or - 1dB
§8.103 3W./one I.C./mono £2:85
$8.103-3 Stereo of abovejusing

ponents able to operate beyond our claimed specifications,
you can buy and build with confidence. YOUR $S.160 1S
READY NOW AND WE HAVE MADE A NEW POWER
SUPPLY UNIT (SS.360) SPECIALLY FOR IT.

two 1.Cs. £5-00 INC. VA.T.
all models except $S.312. Outputs §S.105 5W/3 9“3.5\/ £3-95
stated below are unloaded. SS.110  10W/4 Q/24V £4-65 L4 POST FREE
$S8.312 12V/1A  £6-60 S$S.120 20W/4 Q/34V £5-15 Multi-finned large heat sink.
. $S.125 25W/8()/50V £7 25 i . 75
$8.318  18V/1A  £6-95 SS.140  40W/AQ/A5V £6-50 post freeinc. V.A.T. p
$8.324 24VI1A  £7'65 S$S.160. 60W/4Q/50V £8-50

B SPECIAL STIRLING SOUND OFFER

Bought separately S$SS.160 costs £8-50,
S$S5.360 £12-75. heatsink 75p (total—
£22-00). Buying all three together, inc £21 000

$S.,1100 100W/4Q2/70V £10-50

SOEY  sfuizny B TONE CONTROL/PRE-AMPS
§S8.345 45VI2A £10-75 S$8.100 Active st. control/

$8.350 50V/2A £11-75 bassitreble £3:00 TP o

SS.360 BOV/2A £12 75 §S.101 gx;;o‘cP';ebamp for _— .A.T. it costs you only (post free)

$8S.370 T0V/2A £14-15 $8.102 Stereo P.A. for mag. .
$6.310/60 Stabilised power supply; UNIT ONg Stereo P.A. /Tr‘l‘m N .A nd the ss' 1 100 money saver
10V to 50V,2A £17-75 Bass/Vol/Bal. £8-00 S$8.1100—£10-50: SS.370—£14-75: Large heat sink—£1-50

UNIT TWO As Unit 1 $S.101 but
for maa. P.U. £12:56
FM. STEREO DECODER
§8.203 Phase lock loop with
LED indicator £5-25

PAY ONLY THE PRICE YOU READ

All prices quoted include V.A.T. Goods sent post tree in U.K. Owing to time }
between sending our ad. to this journal and its appearing to the public. prices l

(total—£26-78). Buying all three together saves you £2:00

—inc. V.A.T. (post free) £24.75

B Use coupon for prompt delivery

$§8.300 Power stabilising unit
10/50V adjustabie for adding to un-
stabilised supply units. £5:50

r———‘-——————————————:

To Stirling Sound, 37 Vanguard Way, Shoeburyness, Essex
| Please supply:

may be subject to ateration without notice. E. &

Stlrlmg Sound |

Dept. PW117, 37 VANGUARD WAY, SHOEBURYNESS, ESSEX
Telephone: (03708) 5543 | NAME ... e e

SHOP—220-240 West Rd., Westcliff-on-Sea, Essex SS0 SDF | ADDRESS
Telephone: Southend (0702) 351048 | e

I for which | enclose £
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B G ; Push the component
%“"f & into the S-Dec §'components in and out.
ircuit di " L No soldering. When circuit is proved working,
Each circuit diagram ¢
component b
has the holes numbered transieffcomponent,oy comgonent

5 . A to exactly same numbered position
into which the components are inserted. in Blob-Board.,

S-De-K-IT

The perfect kit for beginners, students, professionals and all users of
discrete components. This S-De-K-IT contains 1. S-DeC + control panel,
9 Blob-Boards, 20 double ended Leads + Instruction book to build (no
components) Electronic Flasher + Binary Counter + LC Oscillator + 3
Stage Amplifier, Morse Practice Oscillator, Radio Receiver, Radio-
Microphone, Light Operated Switch, CR Oscillator, Wien Network
Oscillator, S-De-K-{T complete in ABS box, with component tray.

Normally £6.38 only £4.95 + £1.00 Post and VAT

NB The discrete components to build the above S-De-K-IT are listed
but not supplied. This is because using discrete or surplus components
you can buy all the components very cheaply from your local
component supplier.

P.B. Electronics {Scotland) Ltd.
57 High Street, Saffron Walden, Essex. CB10 1AA England.
Telephone: Saffron Walden (0799) 22876 Telex: 817185.

BURGLAR ALARM

EQUIPMENT SUPPLIES (TRADE)

Bell boxes plastic coated steel .
Magneticaily operated door swltch surface type
Magnetically operated door switch flush type

SECURITY SUPERMARKET

WE HAVE STOCKS OF EVERY‘I’HING YOU NEED.
CALL WELCOME. OPEN 6 DAYS

EXPRESS POSTAL SERVICE

FREE CATALOGUE SEND S.AE.

Vibro sensitive switch

Pressure pads large 28” X 15” 4 wires
Pressure pads stair tread size 4 wires
Aluminium window foli 1001t self adhesive. .

Complete Kit for House £54:00 inc. VAT plus postage
Control Unit 10068 £19-50 plus £] p&p

bdddd 4
Sdalnssy

Take off blacks for wlndow foll per palr 56 O . w £0-40 (mains/Battery complete unit)
H duty 6” 12V oo oo oo o0 6o o £T'75
sﬁ:m e A R f - MAGNETIC CONTACTS  75p  TAMPER JUNCTION BOXES 24p
bell., £2:25 MATS LARGE 28” x (5" 120  VIBRATION DETECTORS  1-74
5::’: swiftch 8‘:n9|elnole + chrome pme - STAIR SIZE 6% x 24" i-10  DOOR LOOPS COMPLETE  59p
R T Ceoimoiowite ¢ 0 ¢ G KPR Phes 1 mtinummen ¢
Battery operated modal .. oo oo Co oo 5o .. . £14-00 ELECTRONIC CAR ALARM ONLY £5-00.
. .. v a6 a6 no 0o 19-09
8. é‘?n%“%é’b%‘u"ﬁ.‘:’iz:‘ﬁ mans L L L u v ERm Please add VAT 124%, Post 70p min.
D.1.Y. battery model 5 60 oo o8 o0 - ap .. £11-00
D.1.Y. battery & mains .. s e e .. .. E15-00 . A.D.E. SECUR'TY) CO.,
ALL PRICES + 124% VAT—NO VAT EXPORTS 217 WARBRECK MOOR
SCOUNTS
ASTRO ALARMS s [ e AiiThES Livennool
SPECTuIA 54 10% TEL: 051-525-3440
25 STOCKTON ROAD, SUNDERLAND, EQUIPMENT | B, 3] STOP PRESS ! Trade Price List Available
TYNE & WEAR, ENGLAND. TEL: 0783 77825 POST FREE Applications on Official Stationery only

5,%7u(51?n|;1|-Conductors For passive components
Small Signal Transistors including
Power Semi-conductors

TTL, CMOS, L.Cs

The Open Door to Quality

ft's the Electrovalue Catalogue No. B (4th edition
black and white cover) with completely up-daced

Plastic Film Capac:tors prices. 144 pages, well itiustrated. 40p post free with

Linear 1.Cs EIECtI’OIyﬁCS '409 voucher usab‘I’e o: orf.iers foﬁrdCS or more. Send
. - - . e . Or yours now an order in C nce.

Signal and Power Diodes Semi-precision capacitors ¥ and order in confide:

Zener Diodes Transformers GOODS SENT POST FREE IN U.K.

FOR C.W.O. ORDERS. Keenly competitive prices
Pot Cores plus ATTRACTIVE DISCOUNTS and only best
quality goods.

Magneto Resistors
Hall-effect devices
Magnetic Proximity Switches R.M. Cores

Opto-electronic devices Ring Cores, etc.

b.. || e, | EEmEm
ELECTROVA

ELECTROVALUE
TO MAKE THE BEST OF

THE PROJECTS YOU BUILD

(Dept. PW.11)28 St. Jude’s Rd., Englefield Green,
Egham, Surrey TW20 0H B,
Phone: Egham 3603. Telex: 264475,

North—&80 Burnage Lane, Burnage, Manchester
Phone: (061) 432 5945.
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SAXON ENTERTAINMENTS LTD

SYSTEM 7000—GUARANTEED MODULES
FOR ALL DISCO/PA APPLICATIONS

POWER AMPLIFIER MODULES 30—240 WATTS

M Fully tested & guaranteed.
i Full RMS Sine Wave output.

B Distortion typically 6-2%

M 9 Trarsistors, 4 Diodes,

M Response 30HZ-30KHZ

[ Fully short & open circuit proof

B Sensitivity suits most mixers.

M Built-in surge suppression & compensation

M Twin D.C. & output fuses,

M Top-grade components throughout,
30 Watts rms [ 60 Watts rms | 120 Watts rms ] 240W rms
SA308 SA604 SA608 SA1204 SA1208 I SA2404
30W rms/ 60W rms/ 60V rms/ 120W rms/ 120W rms/ | 240W rms/
8 ohms 4 ohms 8 ohms 4 ohms 8 ohms 4 ohms
£9-50 £12-50 i ££3-50 £i4-50 1 £21-00 £25-50

POWER SUPPLIES FOR THE ABOVE MODULES—READY WIRED & FUSED ON GLASS
FIBRE PCB

PM301 | PM601/4 | PM6QL/8 i PMI201/4| PMI201/8| PM1202/4] PMI202/8 | PM2404/1
For 1/2 | For 1j2 | For 1/2 For | For | For 2 For 2 For |
SA308 SA604 SA608 | SA1204 SA1208 A 1204 SA1208 SA2404
£9-90 £12-50 £12-50 £12-50 £12-50 19-50 £19-50

£19-50

SYSTEM 7000 COMPLETE DiSCO MIXERS (with Autofade)

Mono or Stereo

- v - oo o B Ready to plug in & use

8 o m_ % & B Automatic Mic override
QQQQQQQG i, M Two tone panei
d o & 9 G g B Twin deck & mic & tape inputs

: B Left/Right deck fader
The choice of the professional D.). W 20Mz-20kHz Noise —77dB
Controls: Mic volume, Bass, Treble. AlFade Depth, Tape, L/Deck, R/Deck volumes, Bass,
Off.

Mains £43 -50 Stereo |8v £53-50 Mains £59-50

Treble, Master, | e volume, Sel r & On/
Mono 18v £37-50
IN MODULAR FORM_._AI! you require is front panel {see below) knobs
sockets etc. All electronics are assembled &
cested
Specification as for e mixer M Al Potentiometers supplied & fitted
[} an cost do it yourself with step by step easy to foliow Instructions.

Mono £19-50 Stereo £2950 Panel £350 Supply unit £8-50

SYSTEM 7000 LIGHTING CONTROL UNIT MKII (Four channen
HAS YOUR LIGHT UNIT GOT?

i 4,000 W handling
= Sequence facility

1

M !ntegral dimmers
 Automatic audio level

Smart 2 tone panel 1
W Advanced IC circuitry OURS HAS!
M Top grade components ONLY
All your needs in £42 50

one superbly designed unit

IN MODULAR FORM—THE QUADRAFECT

As with the mixers the MK )l L.C. unit may be
purchased in module form with all controls, requiring only a panel,
case & knobs etc. There are 13 simple connections

B 1-240w Audio [l 8A RCA triacs MR 0-5-20Hz Sequence [ Fully suppressed

£29-50
(Panel £2-50)

CUSTOM MIXER MODULES (Complete orin printed circuit form only)

Make your own mixer, mono or stereo, up to 2 channels, with full monitoring facilities.

and provision for echos end/return etc.

B nputs for low and high 2 mic, ceramic & magnetic
cartridge etc.

B Up to 20 input modules per single mixing module

M Feed most types of ampllﬁer—-accepts all Inputs

= Professlnnal low noise circuitry 20Hz-30kHz

bl

ly adapt; Extremely
COMPLETE MODULES With facis psnel, W 0.5 hestphone
Knobs & sockets, Monitor buttons, Ready wired & tested circuit
Mono input £8-50 Mono mixing stage £8-50 M Full range bass/

treble controls
Stereo input £12-00 B Noise—80dB

PRINTED CIRCUIT MODULES With controls fitted, requires only

sockets, facia & knobs
£5-50 £5-50
Stereo Input £9-00 Stereo mixing stage £90°
Power supply for up to 20 channels-—PPM[8.—£8-50.

Stereo mixing stage £12-00

Mono Input Mono mixing stage

SYSTEM 7000 SOUND—LITE (3-CHANN EL)
IN COMPLETE OR MODULAR FORM x
(Modular form illustrated)

Hl Complete unit similar to Mk Il unit above
B long established & proven design

W 3 Channels—100W per channel

B RCA 8A Triacs—~individual channel fuses
M 1240 W lnput—master audio level pius Bass/Middle/Trebie

COMPLETE UNIT—Fully MODULAR FORMFacia & knobs etc.

cased with rear terminations—just plug Needs only ] simple connections

plug in and go! £24-75 £16-50 (Panel £2.50)
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COMPLETE DISCO SYSTEMS

. 2-3 Joules

FROM ONLY £16-06

WITH TWO YEAR GUARANTEE—LOW INTEREST CREDIT DEPOSIT

CENTAUR loow STEREO

with TWIN LOUDSPEAKERS, SOUND to LIGHT SEQUENCER PLUS DISPLAY. £225+
£10 carr. (Dep. £28-80, 12 months at £21 -33 or 24 months at £12-01)

SUPER CENTAUR 200w | STEREO

As above but with 200 WATTS OUTPUT and larger TWIN CABINETS.
£275 4 £10 carr. (Deposit £32-80, 12 months at £29-39 or 24 months at £15-21).

GXL CENTAUR 200W | STEREO

As the SUPER CENTAUR but with extra large twin 200 WATT CABINETS, DECK LIGHTS,
DECK STARTS & SUPERIOR DECKS.
£349 4 £10 carr. (Deposit £42 72, 12 months at £36'58 or 24 months at £20-54)

i Cue Light +
Head Phone

Send today for
Free Illustrated

monitoring i.eaflet on Saxon
 Mic & Tape Col;nplete Discos
Inputs & Package PA
M Crossfade & Systems.
Override
W Logic Circuitry
Lightshow All Equipment

subject to a Two
Year Guarantee.

Il Complete and
* ready to use

M Extremely
Rugged
construction Deliveries in the
M Twin BSR UK by our own
Decks vans.

50W MINI DISCO £139-50 + £5 carr. (Dep. £16-05, 12 months at £13-30 or 24 months
at £7 -46)

100W MINI DISCO £159-50 + £5 carr. (Dep. £22:66, 12 months at £14-73 or 24 months
at £8-27)

Two extremely 2 mono with toudsp s and leads.

W TWIN BSR DECKS [l HEADPHONE MONITORING §§ MIC INPUT

100W PACKAGE P.A. £145 4 £7-50 carr. with twin loudspeakers and PIEZO HORNS
Dep. £19:70, 12 months 3t £13-70 or 24 months at £7:73)

SEND YOUR SPECIAL REQUIREMENTS FOR A CUSTOM DISCO QUOTATION

SYSTEM 7000
MINOTAUR [00—Ail Purpose Wide Range Amplifier

B 100W rms & IdB A four
M Standard 8 ochm output input, high
B Twin mixed inputs accept power amplifier
a wide range of signals which will deliver up

B 30HZ-30KHZ + 2dB tp 150 watts output. An
B 23dB base/trebie absolute must where multiple
mixing & power are required

B Four individually mixed inputs

M Wide rnage bass/trebie + master

An extremely compact and
versatile amplifier with
full protection and a clean,
attractive appearance.
ideal for all groups,

disco’s & ciubs
M Vynide covered case
B Fully short proof

£49-50
M Superb value for money

SAXON 150 HEAVY DUTY AMPLIFIER £59-00
T T —

STROBES & PROJECTORS (We stock the full Pluto range)
Serd for details

SUPERSTROBE £19-75

150 WATT LIQUID
WHEEL
PROJECTOR

M 80W Tube for iong hfe
B3 M Accepts all accessories

M Compact 47 X 47

- . B C/w with wheel & motor
PRO-STROBE  £32:-50 c2 \
W 6-8 loules I Sturdy steel construction

M External trigger Remarkable value—
M Long Life tube timer Sold elsewhere at
circuit £39-50. Our price

is only: £33 o 00

T
Condenser mics EM501 600 ohms £13-50
ACCESSORIES ECM8! Dual Impedance £§4-95 Crown headphones £6-75

Heavy duty boomstand £14-50
i
All prices subject to VAT @ 8% except SA308/PM301, mics. and headphnnes 124%
Add 50p post & packing on all orders except where already show:
Ordering: By Telephone —Access, Barclay Card or COD Ring (Ol) 684 6385/0098
By post —-Send cheque or crossed P.O’s or 60p for COD
or send in your Access/Barclay card NUMBER ONLY

327-333 Whitehorse Road, Croydon, Surrey CRO 2HS
24 Hour Ansafone service (01) 684 6385

L
UP TO 150 WATTS HANDLING,
PIEZO HORNS! NO X-OVER REQUIRED £8:50 ea.

e O e el R A o el Pl = =i
Exporters te |7 countries—enquiries welcomed
Ring Sue Abegg on (01) 684 6385 for U.K, trade enquirles
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TTLs by TEXAS

7400 16p 74111 15p
7401 18p 74112 96p
7402 18p 74116 216p
7403 18p 74118 160p
7404 24p 74120 130p
7405 25p 74121 32p
7406 43p 7412§ %n

7412, P
% BB | s Top
7409 22p 74126 65p

74128 82p
WS Bh | e sp
742  25p | 74138 BMp

OP. AMPS ;:3’ ;:p
»
LM30IA 40p | 147 e
LM318N 225p
76T 216p
LM324N 1200 | TIST 230
CM330N 1750 | cAsia0 108p
NES31V 140p CA3140 108p
709 38p CA3160 120p
733 150p | LM3900 00
LINEAR 1.Cs NE556 100p
AY-1-212 NE561B 450p
CA3028A 112p | NE562B 450p
CA3046 85p NE565 200p
CA3043 250p | NE566V 200p
CA3053 75p | NESG7V 200p
CA3065 2000 | SN72710N Sdp
CA3030E 97p 5N76003N 215p
CA3089E 250p N76008 280p
A3080AQ 425p 76013N 175p
1CL8038CC 400p 76013ND 160p
LM37IN 200p N76018 280p
LM380N 112p | SN76023N 115p
LM38IN 190p | SN76023ND 160p
LM389N 160p | SN76033N 275p
M252AA 850p | SP8515 Ti0p
MC1310P 180p | TAA621A 30p
MC1351P 110p | TAAE661B 150p
1495L TBA120 97p
MC1496G/P 112p | TBAg4iB 300p
340P 180 TBASS1 228p
MC3360P P | TBAS0D 112p
MFC40008 1200 | TBAgI0S 125p
MFCE040 200
Ns596 112p | TBAs20 100p
NES40L p | TDA2020 405p
NES55V 4p | ZN414 140p

VOLTAGE REGULATORS—Fixed
rlastic—T022D—3 Terminals

Amp 4 ve —ve

SV 7805 115p 7905 160p

8y 7808 115p - —
12v 7812 115p 7912 160p
15v 7815 115p 7915 160p
18V 7818 115p 7918 160p
24v 7824 115p 7924 160p
100mA ~ TO92

5V 78LO5 70p 79LO5 80p

8V 78LO6 70p -
12v 78L12 70p 79L12 80p

15V 78L15 70p 79L15 80p

LM309K (T03) 1A 5V 150p

LM323K (TO3) 3A S5V 700p
LM327N (i6 DIL) 100mA +§ —12V 275p
MC1468 (16 DIL) 100mA 15V 300p
(Adj. by Rs from :!:8V to +20V)
TBA62SB {TO5) 0 12v 120p
7805 (TO3) 1A 5 150p
VARIABLE
723 14 pin DIL 2V-37V 150mA 45p
LM317T TO220 1A—2V-37V 325p
TL430 TO92 100mA 2V-30V 75p
78MGT2C 4 pin DIL 5V-30V S00mA 145p
OPTO- ELECTRONICS
OCP71 130p LEDS: TIL209 Red 14p
ORP 12 100p TiL211  Green 27p
ORP 60 90p TIL32  iInfrared 81p
ORP 61 %gp 02" Red 16p
2N5777 ] Green 20p
Yeliow 36p
DISPLAYS

3015F  Minitron  200p FNDS00 Red 130p
DL704 Red/Green 160p
DL707 Red/Green 160p TIL321 Red 136p

DL747 Red/Green 250p TiL322 Red 130p
DRIVERS: 75491 34p 9368PC 216p
75

4001  21p | 4042 97p 492 104p 9374PC  216p
4002 2ip | 4043 1000
8 | 4046 150p | SCR-THYRISTORS C106D  70p
400 1p 4047 120p 1A S0V TO5 65p 2N3s25  130p
4009 670 © 4048 64p | A 4o0v TOS B0 onies 200
401 2p | 4050 58p | 3A soov stud 120p 2N )
4012 b | 45 p | 7A 400 5 120p
413 350 | 4055 140p | 12A s00v TOZ20 180p
ine Pp | 4056 1450 | 15A 400v TOR20 220p | DIODES
s4b | 4080 130p | 16A 600V TO220 270p | BY121 12p
4ot B 4069  30p BT 106 stud 150p 0A47 9p
4017 120p | 48Y 0 I HE
3 WP | 4w am - Jass  p
419 370 | Qw1 30p | TRIACS BRIDGE o N
$020 18p | sz 30p | Pastic RECTI- o8 or
4022 1op | 4093 104D | 3a 400y gsp | FIERS OA95 8p
4023 23p | 4510 140D { 6A 400V 107p m ?gc\)lv ;;p OA200 9p
4024 90p | 4511 140p | gA 500V 120p 0V 210 | oAz  10p
4025 z3p | 4515 130 | 10As00vid0p | 1A 400V 3 | rigi  ap
4025 200p | 4518 1400 | 10A 50OV 1e0n | 2A SOV 40 | g oo
4021 64p | 4523 won | 1sAd0ov20p | 24 100V 4sp | NG, QP
40 Moo | 1443 g4 | 18AS00V 225p oy e (L e 5
5 —
4000 o7p | 14583 &1 | 40430 1300 | 3A 00V :33 mzmﬁ ;z
T2302D 130p | 4A 400y 90p | 1Nseo1  1sp
LOW PROFILE DIL- BR100  32p. gﬁ 15‘?0\(/ 1:: 1N5404  20p
SOCKETS BY TEXAS §4 100V 1i8p | inseo7  26p
14 bin 13 24 bin $8 HEAT.SINK | 10a400v270p | zenEms
v P i or Plastic 0, N
16 pin 14p 28 pin 48p TOZ2 2541400V 400p 2vew
18 pin 30p 40 pin 80p TRS. or VR FM TUNER 400m p
17°C 22p | LPi1s6 £9-50 | W 22p
MEMORY LCs PW "JUBILEE” ELECTRONIC ORGAN
11084 B 19 | Av-reoziz 650p  VM18
% L 1.
2107 RAM |a4p AY-1-5050 zsgp %\&)IL Bridge 1:2"
2112-2 RAM AY-1-1313 T Tme p
Canson GhU  ART asop AV iatA o M Reguwator  160p
8080 =5 -
RO3-2513 ROM l50p DIL SKTS to sult available. All prices VAT inc.

TRANSISTORS

ACI25 30p | TIP29C 62p
AC126 25p | TIP30A 60p
AC127  25p 1P30C  72p
AC128 25p | TIP31A S6p
AC176  25p | TIP3IC &8p
AC187 25p | TIPR2A 63p
AC188 25p | TIPa2C 5p
AD149 60p | TIP33A 97p
AD161 45p | TIP33C 120
AD162 48p | TIP34A 124p
AF114  30p 1P34C  180p
AF115  30p | TIP35A 243p
AFi16 p | TIP35C 290p
AF117 30p TIP36A 297p
AFi27  40p | TIP36C 360p
AF139  40p | TIPHA 70p
AF233 p | TIP4IC 84p
BC107/8 10p | TIP42A 76p
BC108/B 10p | TIP42C  96p
BC10¢  10p | TIP2055 76p
BC105C 11p | TiP3055 60p

147 p | TIS43  40p
BC148 8 TIS93  28p

BC177 20p 2N1132  25p
BC178 17p 2N1304  75p
BC179 2N1305  75p

BC212  14p 2N1893 P
BC213  12p 2N2102

BC214  17p 2N2160  120p
BC461  40p 2N2219 p
BC478  32p 22 22p
BCY70  20p 2N2369  15p
BCY?1 24p 2N2484  32p
BD124 140p 2N2648 p
8D131  63p 2N2804/A 22p
BD132  67p 2N2905/. 3
BD135  S4p | 2N2006/A 22p
BD136  55p 2N2307A  25p
BD13  56p 2N2026RB 9p
BD140  60p 2N29260G 11p
BDY56 225p 2N30s3  22p
BF115  24p 2N3054 ssn
BF167  25p 2N3055  65p
BF170  25p 2N3439 P
BF173 27p 2N3442 " 1351p
BF177 28p 2N3565  34p
BF178  30p 2N3643  48p
BF179 35p 2N3644 p
BF180  35p 2N3702  14p
BF181 35p 2N3703  14p
BFi84  24p 2N3704  14p
BF185  24p 2N3705  14p
BF194  13p 706 14p
BF195  11p 2N3708  14p
BF196  17p 2N3709  14p

BF244B  40p 2N3773  320p
BF256B  60p | 2N3819 27p
BF257  34p 2N3820  50p
BF258  39p | 2N3823  70p
BF253  48p | 2N3866 97p
BF337 32p 2N3803  18p
BFR39  34p 2N3904 p
BFR40  34p | oN3905 22p
BFR41 34p 3905 22p
BFR79  34p 2N4058  19p
BFR80  34p 4060  19p
BFR81  34p 2N4123/4 22p
BFR88  37p | ZN4125/6 22p
BFW10  9%0p 2N4288  24p
BFX30  34p | oN4d01  34p
BFX84  30p | 2N4403 3dp
BFX85  30p 2N4427  97p
BFX86  30p 2N4871 P
BFX87  30p 2NS089 - 3dp
BFXs88 op 2N5179 5p
BFYS0 22p 2NS5245  40p
BFYS1 22p 2N5208 ° 58p
BFY52 22p 2N5401  62p
BFY90  90p | 2Ns457  40p
BRY39  48p 2N5458  40p
BSX19 2N5459  40p
BSX20  20p 2N5485  4Sp
BU105 200 2N6107  70p
BU108  3M2p 2N6027  60p
MJE340 T0p | 2N6247 2

0C35 90p Soldercon
0C42 25p Pins
0C45 25p 100 for 80p
71 40p
225p TV GAME
08 225p

R20108 1C_ AY-3-8500
TIP29A 50p 775p

VAT INCLUSIVE

TECHNOMATIC LTD.

HI-FI DISCOUNT CENTRES

JUNT
SPEAKERS

Imp 8 or 130 as app.
Guarantees:
TITAN 5 years
FANE 2 years
OTHERS | year
ALL PRICES

INC. VAT

Prices correct at 15.9.77

HI-Fi TYPES

5” FANE 50) Mid or Full range

8” x 5% |5w Various makes

a” A F. Model 80 Dual Cone

8 A.F. Model 83 Dual Cone
NE 805

Luthalua Price

E 804
NE 801 Duat Cone
FANE 8~ 9087 Dual Cone
FANE 8~ 807 Sp.
WH'FEDALE L TON 3XP kit Pr.
0”  DENTON 2XP KIT Pair
0” GLENDALE 3XP KIT £53-93
” FANE MODE ONE KIT  Sp. Price Pair £19-99
0" ELAC Model 10RM Sp. Price  £3-83
27 FANE llIIISLR 20w Sp. Price  £7-98
2” FANE 122}10 25w Sp. Price  £9-98

GROUP/DISCO TYPES
POP 15

2" FANE P! Sp. Price  £4-

” EANE P 25-30w Sp. Price - £9-98
2” TITAN TI2/4E 45w £15-80 £10-98
2” TITAN TI2/60A 60w £22-50 £)2-98
27 TITAN T12/100A 100w £36-00 -9
2" CELESTION GI2 £16-50 £12-99
2" CELESTION GI2H 30w 00 £15.93
2" CELESTION Gi2/50 50w £25-75 £]7-50
2" CELESTION G|2/50TC £28:00 £17-98
2 GOODMANS 12 PD Sp. Price  £]8-98
2~ GOODMANS 12 PG Sp. Price £17-93
2” FANE 'SPECIALIST' P.A. 80  £25-95 £16-98
2, . DISCO 80 €7-95 £17-98

. n GOUITARBOL 9575 £16-93

GUITAR £26-95 £17-98

" EANE CRESCENDO 1am 8Q £39-93

# EANE y 15Q £57-35 £29-95

“ FANE - 12L8Q  £59-95 £4]1-99
27 FANE 5 150 £59-95 £35-95
2 FANE o I2BASS 80  £56-70 £39-98
2” FANE 150 £56-70 £20-95

" FANE POP6) 60w 15Q - £25-95 £12-95

” TITAN T15/60 60w £26-00 £13-98

” TITAN TI5/70 7o £29-00 £19-93

" TITAN T15/100 | £41-00 £28-93

“ FANE "SPECIALISE BASS 85 £39-95 £29-9

BASS 100 _ £42-00 £31-30

» GEoDMARNS 15P Sp. Price  £23-9!

» CELESTION GISC 3600 £26-93

” " FANE CRESCENDO 15/100A 802£72-95 £49-98
FANE £72-95

15 FANE CRESCENDO BASS £76:00 £49-93

s, ”» ISJ1I00LT £74-69 £49-93
W ”» 15/160 160w £95-00 £65-95
” & e Ibg 25A £95:00 £69-
7Y SSUS 200w  £108-00 £69-99
* TIFAN TIBIIDO 100w £47-00 £35-98
” GOODMANS 18P Sp. Price £39-93
” CELESTION Gl8C £53-00 £39-93

” FANE CRESCENDO |8A £101:95 £69-95

" FANE CRESCENDO BASS  £89.95 £59.93
» 'COLOSSUS' 200w £115-00 £69-98
HORN UNITS (Carr. 75p)
CELESTION MHIOOO 25w £17-00 £13-78
FANE 910 MK £€17-75 £10-99
» 920 IOOw £59-95 £39-95
o J4430-50w £7-95 £5-9%
w173 50w £11-75

7 1104 % 70w £6-38 (1338
HIGH POWER ‘CROSS-OVERS’

FANE HPXIR or HPXIR Carr. 35p £2:99 £1.99
ADD-ON HIGH FREQUENCY UNITS

F.A L. ‘Add-on’ Carr, £1 £51-84 £35-93
TITAN TIH 70w Carr. £} Sp. Price £25-95
TITAN TS2H 100w Carr. £1 Sp. Price £25-95

HI-FI SPEAKER SYSTEMS

Carr. £1:50 Pair

LEAK 3020 Pair £]28-56 £94-98
LEAK 3030 Pair £I75~84 £114-93
LEAK 3050 Pair £245-80 £162-95
WHARFEDALE

DENTON 2XP Pair £65-45 £43-93
LINTON 3XpP Pair  £91-71 £62.95
CHEVIN XP Pair £42-55 £30-95
GLENDALE 3IXP Pair £126:67 £87-9%

Also for personal shoppers only
AMPS, T'TABLES, JINGLE MACHINES,
DISCO CONSOLES, LIGHTING, CABINETS,
CREDIT TERMS AVAILABLE °;3:;- £20
Phone orders accepted from Access & Barclay
card holders. Branches at

Ol o GLASGOW
NEWCASTLE

24 NEWGATE SHOPPING
CENTRE Tel: 0632 25168

PRICES MAIL 106 NEWPORT  MIDDLESBROUGH
ORDER 54 SANDHURST ROAD, LONDON, NW9 Tol: 0642 217402
Please add 25p ONLY gml Ohrd;r; &ssxport anqulrlet to M':ddlesbr?(uzh
P.&P. Tel. 01-204 4333 Telex 922800 Oiherwise add 88p {13+ sokr) 1 28 Cri 05 (e
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NEW FROM CASIOTRON

A new range of these superb watches, available from October. Full details and photo-
graphs are not available yet but they should knock spots off all the competition. All with
at least 9 functions including backlight plus Stopwatch to 13 hours. Some will have &
Dual Time Zone feature and some a full Chronograph measuring lap times to One
Hundreth of a second. Slimmer than ever, around 1 inch thick in some cases. We will
also be having a Casiotron Alarm Watch with five way programming of the alarm. These

tch il be all Staini Steel with Mineral Glass face and Water Resistant to 3
atmospheres, 100 feet. We anticipate they will have battery hatches with one battery lasting
15 months or more.

FAIRCHILD TIMEBAND MAINS DIGITAL ALARM CLOCKS
€590 (rlght) £24-95

€500 (left) black or white £14-35. C6110 (centre) £15-9¢

NEW EROM {BiCO. Slim 6-digit 6-funciion watch plus backlight and CHRONOGRAPH.
1/100 second to 1 hour. Lap and Net times. In the alli Stainless Steel 402ES Water
Resistant case. 451 ES £49-95. On leather strap 451 ELB £48-50.

1.C. New low cost 6-digit watch with 1/100 second stopwatch. £32-50. Solar powered
version with Tritium “Beta Light' night light £44-50.

ACCURIST. New slim-line quartz analogue (stepplng motor). Round face, Stalnless
Steel or Gold Plated on strap or matching bracelet. Luminous. R.R. Prices around £55.
CITIZEN. Once the same Company as Seiko. Wide range of these superb quartz analogue
and digitals including Solar Powered analogue. PRICES ON APPLICATION.
SPECIAL OFFERS. Spend over £20 on CASIO products and we give you a Brushed
Chrome PAPERMATE pen worth £3-90. Casio ST-f £24-95. CQ-1 £29-95, MQ-1 £34-95.
Ful! range of Casio Sclentific Calculators. Last month’s prices. Gold Plated Pen & Pencil
Set, or two pens, worth £11-90 with_any of these watches: Timeband TC410 £27-95,
TC412 £31-95. TC413 £28-95. National Semiconductor DAC5 YS £25-90, DAC5 YB £28-50,
DABS WB £32-50, DABS YB £36-90, iBICO 405 |LB £26-50, 405 iS £27-50, 450 HS Chrono-~
graph £47-50, INSTAL 2} function LCD Goid Plated on matching bracelet £15-50.

Send 15p for our illustrated catalogue. Car Clock, T.V. games, etc.
Offers subject to availability. All items advertised are in stock or on order at copy date
Prices inciude VAT, P&P. Send cheque, P.O. or phone your credit card no. to:

TEMPUS

Dept. P.W.

19/21 Fitzroy Street
Cambridge CBt 1EH
Tel, 0223 312866

THIS is he Catalogue you neea
fo solve your
component
uaying
pro}l':le'i%s ]

@ The  finest components
catalogue yet published.

@ Over 200 A-4-size pages.

@ About 5,000 items clearly
listed and indexed.

@ Nearly 2,000 illustrations.
@ Bargain List sent free.

@ At £1-40, incl. p. & p., the
catalogue is a bargain.

¥ Send the coupon below now.

HOME RADIO (Components) LTD.,
Dept. PW., 234-240 London Road,
Mitcham, Surrey CR4 3HD

r———————————————-

)
1
|

Piease write your Name and Address in block capitals

HOME RADIO (Components) LTD., Dept. PW., 234-240

POST THIS COUPON
with cheque or P.O. for £1
»
o
=]
a
[V}
[7]
A RS SRS BN NS S BMSMNT W

(Regn. No
London Road, Mitcham, Surrey CR4 3HD London 912966)

L—————_———_—————-—
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Capacitive disc_harge :
~ electronic ignition kit

-,

Smoother running

Instant all-weather starting
Continual peak performance
Longer coil/battery/plug life
Improved acceleration/top speeds
Optimum fuel consumption

Sparkrite Mk. 2 is a high performance, high quality capacitive discharge,
electronic ignition system in kit form. Tried, tested, proven, reliable
and complete. It can be assembled in two or three hours and fitted in
15/30 mins.

Because of the superb design of the Sparkrite circuit it completely
eliminates problems of the contact breaker. There is no misfire due to
contact breaker bounce which is eliminated electronically by a pulse
suppression circuit which prevents the unit firing if the points bounce
open at high R.P.M. Contact breaker burn is eliminated by reducing the
current to about 1/50th of the norm. It will perform equally well with
new, old, or even badly pitted points and is not dependent upon the
dwell time of the contact breakers for recharging the system. Sparkrite
incorporates a short circuit protected inverter which eliminates the
probiems of SCR lock on and, therefore, eliminates the possibility of
blowing the transistors or the SCR. (Most capacitive discharge ignitions
are not completely foolproof in this respect). All kits fit vehicles with
coil/distributor ignition up to 8 cylinders.

THE KIT COMPRISES EVERYTHING NEEDED

Ready drilled pressed steel case coated in matt black epoxy resin, ready
drilled base and heat-sink, top quality 5 year guaranteed transformer
and components, cables, coil connectors, printed circuit board, nuts,
bolts, silicon grease, full instructions to make the kit negative or
positive earth, and 10 page installation 1nstructlons,

OPTIONAL EXTRAS

Electronic/conventional ignition switch.

Gives instant changeover from *‘Sparkrite” ignition to conventional
ignition for performance comparisons, static timing etc., and will

also switch the ignition off completely as a security device, includes:
switch connectars, mounting bracket and instructions. Cables excluded.
Also available RPM limiting control for dashboard mounting

{fitted in case on ready built unit).

CALLERS WELCOME. For Crypton tuning and fitting service —
‘phone {0922) 33008
PRICES INCLUDE VAT, POST AND PACKING.

IMPROVE PERFORMANCE & ECONOMY NOW
Note—Vehicles with current impulse tachometers (Smiths code on dial
RV1) will require a tachometer pulse slave unit. £3:35inc. V.A.T.p&p.

E.D.A. 82 BATH STREET, WALSALL, WS1 3DE.

=

Electronics Design Associates, Dept., P.W.10
82 Bath Street, Walsall, WS1 3DE. Phone: (0922) 33652

ﬂ
Name ....
Address -

50 G
Mk. 2 DIY Ass. Kit @ £11.80 STV pegy | enclose cheque/PO’s

for£
Mk. 2 Ready Built Negative Earth @ £14.97 [,
Cheque No.

Mk. 2 Ready Built Positive Earth @ £14.97

Ignition Changeover switches @ £4.30

Send SAE if brochure
only required.

N L % - §- § B -§ ./

R.P.M. Limit systems in above units @ £2.42

www.americanradiohistorv.com
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GREENWELD

443 Miillbbrook Road Southampton
S01 OHX Tel(O703) 772501

BUY A COMPLETE
RANGE OF COM-
PONENTS AND
THESE PACKS
WILL HELP YOU

* SAVE ON TIME—No delays in
waiting for parts to come or
shops to open!

* SAVE ON MONEY=—Bulk buying
means lowest prices—just com-
pare with others!

* HAYE THE RIGHT PART—No
guesswork or substitution
necessary!

ALL PACKS CONTAIN FULL SPEC.
BRAND NEW, MARKED DEVICES—
SENT BY RETURN OF POST. VAT
INCLUSIVE PRICES, JUST ADD 25p FOR
ANY NUMBER OF K-PACKS,

K001 50V ceramic plate capacitors, 5%.
;g)oof£ each value 22pF to 1000pF. Total

K002 Extended range, 22pF to 0-1uF
330 values. £4-90,

K003 Polyester capacitors. 10 each of
these values: 0-01, 0-015, 0-022, 0-033,
0-047, 0-068, 0-1, 0-15, 0-22, 0-33, 0-47uF.
110 aitogether for £4-75.

K004 Mylar capacitors, min 100V type.
10 each all vaiues from 1000pF to 10,000pF.
Total 130 for £4-45.

K005 Polystyrene capacitors, 10 each
value from 10pF to 10,000pF, E12 series
5% 160V. Totat 370 for £12:30.

K006 Tantalum bead capacltors 10 each
cfthefol!cwmg 1 O ,0 2,0 33 0-47,
0-68, 1, 3-3, 10/25
15/16 22/16, 33/10, 47/6 100/3 Total 170
tants tor £14.

K007 Electrolytlc capacitors 25V working,
small physical size. 10 each of these
popular values: 1, 2-2, 4-7, 10, 22, 47,
100uF. Total 70 for £3-50.

K008 Extended range, as above, also
Including 220, 470 and 10004F. Total 100
for £5-90.

K021 Miniature carbon film 5% resistors,
CR25 or similar. 10 of each value from
L%Ro’:,o 1M. E12 series. Total 610 resistors.

K022 Extended range, total 850 resistors
from 1R to 10M £8-30.

K041 Zener diodes, 400mW 5%. BZY88,
etc. 10 of each value from 27V to 36V.
E24 series. Total 280 for £15-30.

K042 As above but § of each value £8:70.
POWER PACK

Wood grained metal case 96 x 80 X 75mm
containing mains transformer giving 6V
at 200mA, 2 co-ax sockets, PC Board with
14” fuseholder, R's C'’s, etc. Only £1.

VERO OFFCUTS
Pack A, All 0
Pack B, All 0 15”
Pack C Mixed
Pack D All 0-1” plain
Each pack contains 7 or & pieces with a
total drea of 100 sa ins. Each pack is
1-30. Also avallable by weight, 11b
£3-45, 10lbs £28

PLASTIC CASE

Size 110 x 80 x 35mm, with clear clip-on
lid. ldeal for component storage or con-
struction 4 for £1; 10 for £2; 25 for £4-50;
100 for £14.

SOLAR CELLS

As used on space-labs, etc,—these

6:5mm cells give 50uA @ 0-5V in sunllght
and can be paralleifed for greater output.
3 for £1; 7 for £2; 20 for £5; 100 for £20.

Miscellaneous IC's
MC3302P Quad comparator + data £§-20.
iTT326 Dual 2 + Dual 3 input TTL nand
gate + data 10 for £1.
ITT7105 LED Digit driver + data 8 for £1
710 Diff comparator TO99 case + data 40p.

RELAYS AND SOLENOIDS
12V DC enclosed, 2 10A c/o contacts £1
Open construction relay with 2 10A c/o
contacts, coil rated 24V AC, but works well
on 8V be 80p.
240V AC enclosed, 11 pin plug in base.
3 10A c/o contacts, £1-20.
240V AC open, 2 15A c/o contacts £1:50.
6V miniature low profile for PC mounting,
0+1” pitch. 2 pole c/o 137R coil—RS price
£2:71—our price £1:00.
Solenoid, rated 48V DC, but work on 24V.
10mm push or pull action. Single hole
fixing. Size .:7 >< 18 x 15mm. Made by
Varley Only

ac k of 10 assorted PO3000 type relays

TRANSFORMERS
Special—12V BA for only £4:00. 6-0-6V
mA 85p; 12-0-12V
50mA 85p; 100mA 95!) 12-0—12V 1A £2:90;
20-0-20V 2A £4-70; 20V 2-75A £4.

CAPACITORS
Comp. Trimmers: 40pF 19p; 250pF 26p;
500pF 33p.

BULK OFFERS
BC183 £5/100, £35/1000.
BC213 £5/100, £35/1000.
0-015 250V polyester caps £1/100.
330uF 4V caps £2/100.
120F 50V PC mntg, £2/100.
200uF 6V do £2:50/100.
200uF 10V do £7/100.
1R53W wnewounds £3/100.
OR3 3W do £4/100.
1000pF Disc ceramlc £2/160
0+1uF 30V do £2-50/100,
2-2uF 3V do £4/100.
4-7uF polyester 100V £15/100.

EDGE CONNECTORS

JUST ARRIVED— LARGE QUANTITY
:115 PITCH, GOLD PLATED S.A.E.

FLEX PACKS AND CABLE

& different colours, 5 metres each, thick
or thin, state which, Total 25 mefres 25p.
25 way (14/0076) cable with braided overall
screen and PVC sheath. 40p/m. -

1977/78 CATALOGUE

Big new catalogue now ready. Ful{ range
of components at discount prices + 50p
discount vouchers. Only 30p + 15p post.

BRIDGE RECTIFIERS
50V 1A 26p; 400V 1A 36p; 400V2A 48p;
400V 2A 58p; 100V 4A 65p; 400V 4A 80p;
100V 6A 74p; 400V 6A 98p; 400V 10A £1-40.

SCR PANEL
Has 12 60V 0-8A thyristors (gate current
only ZOOUA‘) MEU21, 2N3304, 1N4004 x 14,
+ R's C’s, etc. Only £1:00.

We now operate a photocopy service for
callers—only 5p a copy, cheaper for
quantity.

FERRIC CHLORIDE

Anhydrous technical quality in 1lb double
sealed packs. 1lb £1:10; 3Ibs £2:30; 10lbs

£5-30; 100ibs £39-00

PC ETCHING KIT Mk. Il
Now contans 200 Sqg. inS. copper clad
board. 1lb Ferric Chloride, DALO etch-
resist pen, abrasive cleaner, two miniature
d£n|| bits, etching dish and instructions.

7Ib BARGAIN PARCEL

Hundreds of new components—pots,
switches, resistors, capacitors, PC Boards
with semiconductors, loads of odds and
ends. Amazing value at only £3-45.

OQur retail shops at 21 Deptford Broadway, London, SE8 (01-692
2009) and 38 Lower Addiscombe Road, Croydon (01-638 2950) stock
some of the advertised goods for personal callers only. Ring them.

for details.

All prices quoted include VAT and UK/BFPO postage. Most orders
despatched on day of receipt. SAE with enquiries please. MINIMUM

ORDER &£1.

’

Official Orders accepted from Schools, etc. (Minimum invoice charge
£5). Export/Wholesale enquiries welcome. Surplus components aiways

wanted.

J. BIRKETT

Radio Component Suppliers
25 The Strait, Lincoln LN21JF  Tel: 20767

F.M. TUNER FRONT END WITH FET RF STAGE with circuit and

details for conversion frém 88 to 108 MHZ to aircraft band or 144 MMZ @

£3plus20p p & p

100 MULLARD €280 CAPACITORS assorted for 57p.

MULLARD LPI186 VARICAP F.M. TUNER FRONT END @ £4-85.

CERAMIC FILTERS 10-7:MHZ @ 27p, 5-5 MHZ @ 27p.

TRANSFORMERS 240 volt AC input type | 22 volt | amp @ 88p, (20p)
p & p. Type 2 22 volt 300 MA, 7% volt | amp @ 99p, (20p) p & p. Type 3

I8 volt 500 MA @ 88p, (20p) p & p. Type 4 9 volt 500 MA @ 88p, (20p)

p & p. Type § 12 volt 300 MA @ 88p, (20p) p & p. Type 6 50 volt 2 amp, 45

volt 500 MA @ £3- 50 (85p) p & p. Type 7 10 volt | amp twice, 20 volt 1

amp twice@ £4-50, (95p) p & p

CERAMIC TRIMMERS 2-5 to 6 P.F, 0to 8PF, 3t I0PF, 47 to

20 P.F., O to 30 P.F. all at 10p each.

SUB-MINIATURE AIR-SPACED DIFFERENTIAL 10 x 10 P.F.

pre-set @ 22p.

RCA CA3089Q EM. I.E. @ £1-40 each.

AUDIO ALARM SYSTEM for car seat belts consisting of transistors,

1.C. buzzer no information @ 75p.

‘MINIATURE 8 U.F. 300 V. W ELECTROLYTICS @ 10 for 57p.

BOOKS ‘“‘Simple Short Wave Receivers’” @ 60p, “Electronic Novelty
Circuits’” @ 75p, “Transistor Test Gear”” @ 75p all by G. Dobbs, the three
books for £1-60.

500YD REEL OF PVC CABLE {4 strand -0048 for £3.

100-0-100 UA TUNING METER size {§” X 13" @ 90p.

PHONO SOCKETS single @ 5p, double @ 10p, 3 bank @ 15p, 4 bank

@ 20p.

VHF FETS LIKE 40673 @ 33p or 4 for £1-10.

50 BC107-8-9 TRANSISTORS untested for 57p.

100 ASSORTED POLYSTYRENE CAPACITORS for 57p.
20 VARI-CAPS DIODES untested @ 45p.

6 to | FRICTION DRIVES 1 spindle @ 55p

SILICON SOLAR CELLS 0:5 volt SMA @ 35p each.

ITT NPN 300 MHZ TRANSISTORS type TMi1l @ 25 for 60p.
TANTALUM BEAD CAPACITORS -1 U.F. 35V.W,, -33U.E. 35V.W,,
I UF, 35 V W, 2:2UF 35 V.W, 3-3 UF 16 V.W_, 4.7 UF. [0 V.W,,
4-7 U.F, 35 VW, 5 UF. 25 V.W,, 6:8 U.F. 25 V.W.,6:8 U.F. 35 V.W,,
10 U.F. 2 V . 15 U.F. 20 V.W., 20 U.F. 6 V.W,, 22 U.F. 16 V.W,, 33
UF.25 V.W,, 47 UF. 6 V.W,, 68 U.F. 3V.W_, all @9peach

VHF TUBULAR TRIMMERS 3 PF. @ 5p, 8 P.F. @ 8p, 12 P.F. @ 5p,

18 PE. @

CRYSTALS |0X type 5 MHZ @ 50p, | OXA] 600 KHZ @ 50p, 7 MHZ @
60p, 8 MHZ @ 60p.

MINIATURE LOUDSPEAKERS 13” dia 8 OHM @ 75p each,

TEXAS RF PNP TRANSISTORS type 2Gi06 @ 20 for 57p.

200 ASSORTED 4, ; WATT RESISTORS @ 75p.

100 MINIATURE SILICON DIODES assorted BA series for 57p.
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should be
half way up

the wall!

Fldehty Fast-

enings are the

newest, smartest

way to place your

speakers where

they belong — on the

wall. Almost undetectable when fitted they are

easily adjustable and allow your speaker system to

be placed in the best possible acoustical position,

where they stay due to the rubber friction

mounting. Fidelity Fastenings take a weight of up

to 50 1bs and your speakers are easily lifted off for

dusting and redecorating.

Available from all good Audio and Hi-Fi shops and

stores at £5.49. Look for the red and black box,

If you have any difficulties in obtaining your Fidelity
Fastenings, write for details of your nearest stockists to:

The Ridgeway, Iver, Bockinghamshire,
Tel: (0753) 654222,

Practical Wireless, November 1977
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Build a microprocessor
electronic musical door chime
which can play 24 different tunes!

it for oty S18cuc. pét. &UAT

Heamplete rGMB-CAME

e
T
&

*lﬂmmmmméemmm

* Saue,éaum{éan mmaémee

CHROMATRONICS, River Way, Harlow, Essex, UK. |

r;) CHROMATRONICS, River Way, Harlow, Essex, U.K.

including VAT and postand packing

Please send DChroma—ChIme Kits at £18-00 each '
PLEASE USE BLOCK CAPITALS I

Name ’ I
Address

I

I
'oerr(‘jcelglsterﬁcZ%Lgé/gg/\éa)\%eCEIAYCARD account No. }
I

|

I

HEEEEERAEERRENE

Signature

|
I
I
|
| |
i |
I
I
I
j
I

N.B. The CHROMA-CHIME is also available, fully
assembled, price £24-95 inc VAT and postand packing. I

\Please allow 7-21daysfor delivery. _J

—— TS G SHPTIIN SN M D  —— RSN Summm

Practical Wireless, November 1977

Plays-

Greensieeves Cook Hduse Door

God Save the Queen The Stars & Stripes’
Rule Britannia® Beethoven's Ode to Joy
Land of Hope and Glory William Tell Overture
Oh Come All Ye Faithful Soldier's Chorus
Oranges and Lemons Twinkle, Twinkle Littie Star
Westminster Chimes® Great Gate of Kiev
Sailor's Hornpipe Maryland

Beethoven's “Fate Knocking” Deutschland uber Alles
The Marseillaise Bach

Mozart * Colonel Bogre
Wedding March The Lorallie

*These tunes play longer if the push button s kept pressed

¥ Handsome purpose built ABS cabinet

¥ Easy to build and install

x UsesTexas Instruments TMS1000 microcomputer
x Absolutely all parts supplied including |.C. socket
x Ready drilled and legended PCB included

¥ Comprehensive kit manual with full circuit details
»x No previous microcomputer experience necessary
x All programming permanently retained is on chip ROM
x Can be builtinabout 3 hours!

% Runsoff 2 PP3type batteries.

¥ Fully Guaranteed

The Chroma-Chime is the world's first electronic musical
door chime which uses a pre-programmed microcomputer
chip to generate tunes. Instead of boring old buzzes, dings or
dongs, the Chroma-Chime will play one of its 24 well known
tunes from its memory using its tiny ‘brain’ to all the music
synthesizing! Since everything is done by precise mathe-
matics, it cannot play the notes out of tune.

The unit has comprehensive built-in controls so that you
can not only select the ‘tune of the day’ but the volume,
tempo and envelope decay rate to change the sound
according to taste.

Not only visitors to the frontdoor willbeamazed, ifyou
like you can connect an additional push button fora back
door which plays.a different tune!

This kit has been carefully prepared so that practically
anyone capable of neat soldering will have complete success
in buitding it. The kit manual contains step by step construc-
tional details together with a fault finding guide, circuit
description, installation details and operational instructions
all wellillustrated with numerous figures and diagrams.

The CHROMA-CHIME is exclusively designed by

CHROMATROAICS

River Way, Harlow, Essex.
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TRANSFORMERS

MINIATURE MAINS Primary 240V
with two independent secondary windings

No, Type Price
2024 MT280 0-6V, 0-6V RMS £1-30*
2025 MT150 0-12V, 0~12V RMS £1-30*
MINIA‘I’URE MAINS Primary 240V

Secondary Price
2021 6V-0-8V 100mA p*
2022 9V-0-9V 100mA Hp*
2023 12V-0—1 2V 100mA $5p*
1 AMP MAINS Primary 240 V

No. Secondary Price

2026 6V-0-6V 1 amp £2-70¢ P. &P.30p
2027 9V-0-8Y 1 amp £2-20* P.&P. Wp
2028 12V-0-12V 1 amp £2-60* P. &P. 30p
2029 15V-0-15V 1 amp £2-75* P.&P.30p
2030 30V~0-30V 1 amp £3-45* P.&P. 30p

STANDARD MAINS Primary 240V

Multi-tapped secondary mains transformers avaiiable In %
amp, 1 amp and 2 amp current rating. Secondary taps are
0-19-25-33-40-50V.

Voltaues avallable by use of tap:
4,7,8, 10, 14, 15, 17,19, 25, 31, 33 40, 50, 25-0-25 V.

No. Rating Price

2031 % amp £3-42* P. & P. 30p

2032 1amp £4-40* P. &P.50p

2033 2amp £5-45* P.&P. 85p
AUDIO LEADS

$127 § pin DIN plug to 4 phono plugs length 1:5m  £1-30*
§128 5 pin DIN plug to 5 pin DIN socket length 1-5m £1-05*
$129 5 pin DIN plug to § pin DIN plug mirror image length

1-5m £1-05*

$130 2 pin DIN plug to 2 pin DIN socket length 5m 68p*
$131 5 pin DIN plug to 3 pin DIN plug 1 & 4 and 3 & 5 length
1-5m 83p*

8132 2 pin DIN plug to 2 pin DIN socket length 10m 98p*

$133 § pin DIN plug to 2 phone piugs connected to pins 3 & 5
length 1-5 5p*

$134 5 pln DIN plug to 2 phono sockets connected to plns 3
&5 length 23cm £8p>

$135 5 ':In DIN socket to 2 phono plugs connected to plnﬂa &

ength 23cm

8136 Coiled sterec headph extension cozd extends to 7m

£1-75%
$124 3 pin DIN plug to 3 pin DIN plug length 1-5m 75p*
8125 5in DIN plug to 5 pin DIN piug length 1-5m 5p*
$113 3-5mm Jack to 3-5mm Jack tength 1-5m 5p*
$114 5 pin DIN plug to 3-5mm Jack connected to pins 3 & 5

length 1-5m Bp*

8115 5 pln DIN plug to 3'5 Jack connected to pins 1&4length
1-5m 85p*

G.P. SWITCHING TRANS.
TO18 SIM. TO 2N706/8
BSY27/28/95A. All usable devices. No open and shorts

ALSO AVAILABLE IN PNP simllar to 2N2906. B
20 for 50p, 50 for £1, 100 for £1-8D, 500 for £8, 1 .m for £14.

When ordering please state NPN or PNP

SIL G.P. DIODES

300 mW 40 PiV (min) SUB-MIN
FULLY TESTED
ideal for Organ builders
36 for 50p, 100 for £1-50, 500 for £5, 1,000 for £8

L.E.D.s
. Type Size Orger No. Colour Price
TiL209 9-125In 1501 RED 12p
TiL211 0-125In 1502 GREEN 25p
TiL213 0-125in 1503 YELLOW 25p
FLV115 -2in 1504 12p
FLV310 0-2in 1505 GRE N\N 25p
FLV410 8-2In 1506 YELLO 25p

2nd Grade L.E.D.s

A pack of standard sizes and colours which fail to perform to

thelr very ridged speclfication, but which are ideal for experi- -

ents.
O;der No. 1507 £0-80

L.E.D. CLIPS

Size Order No. Price
Pack of 5 0-125in 1508/0-125 1Sp
Pack of 5 0-2in 1508/0-2

482

THE ‘NUTS & BOLTS’ OF THOSE PRO]ECTS

NUTS AND BOLTS

SWITCHES
BA BOLTS—packs of BA threaded cadmium-plated screws, §| Description No. Price
slotted cheese head. DPDT miniature slide 1973 £0-10*
Supplied in multlples of 106 ?:g,};‘.'ﬁ?&'r{ds;’s'édf 1974 £0-12¢
Type Price Type No Price am 1975 £0-33*
1(n 0BA % 1in 4BA D oiteh DL
HnOBA 840 £083 | jindBA 345 £0-38 | T990le switch DPDT 1978 £0-36¢
UngBA 342 £088 | indBA 847 £0-33 | oo Ton s switeh 1977 £0-42*
$n2BA 813 £05¢ | 1in6BA 848  £0-50 A L13e
HingBA 544 €963 | yin6BA a9 go-30 | Pushswitch—Pushiomake 1978 i
* sh switch—Push to brea 0-
iln6BA 850 £0-33 u
. i " ROCKER SWITCH Colour No. Price
1802 NUTS—packs of cadmium-plated full nuts in multiples of sAw";?,';%e sofs rocker SERCK ,‘3.?? ﬁg:
g'ggf . §‘5°5- :;i_c,g Iggf 5‘5"7’ g;!g; moulded in high Insula- WHITE 1082 £0-22¢
SBA 856 £0-60 SBA 858 £0-36 :lon hrl‘hllterltalf avalllabie elE.lLJEOW ;Iggg 2:22:
n a cholce of colours, -22
il
BA VIO{AdSHERE—'ﬂat cfadorr(;ium plated plain stamped washers ideal for small apparatus LUMINOUS 1985 £0-22°
supplied in mu |peso 1
Type Price | Type No. Price :rrn:;lue‘eiogPST toggle, 2 No. Price
0BA 859 £0-20 4BA 861 £0-15 amp 250V a.¢. ' 1958 £0-56%
2BA 860 £0-15 | 6BA 862  £0-12 Miniature SPST toggle, 2 v
. *
SOLDER TAGS—hot tinned supplied in multiples of 100 Mine 2 DEBT togats, 2 1959 £0-55
Tgpe No. Price gpe No. Price amp 250V 1960 £0-85*
851 £0-42 4 853 £0-30 Mlniature DPDT toggie,
2BA 852 £0-36 6BA 854 £0-30 centre off, 2 amp 250V a.c. 1961 £0-85*
Push button SPST, 2 amp
250V 1962 £0-65*
Pu;g button SPST, 2 amp G FoaaE
CASES Pléshvbutton DPDT, 2 amp q aas
:NSTI:UIiddENT 'cASES I!r: auo sgcth:ns '\;llr;yll::overed 50V/aic? 984 L8
op and sides, aluminium bottom, front an:
No. Length Wld h HelaM Price MIDGET WAFER SWiTCHES
155 8in 5%in £1-40* | Sinole-bank wafer type—sultable for switching at 250V &.c.
156 11in 6in ln £1-80* | 100mA or 150V d.c. in non-reactiver loads make-before-break
157 6in 43in in £1-25% contad These switches have a spindle 0-25In dia. and 30°
158 6in 5iin 2iin £1-60* | indexing.
ALUMINIUM BOXES. Made from bright all., folded | Description OrderNo.  Price
each box with half inch deep fid | 1Pole 12 way 1965 £0-48*
and screws. § go:e 2 wa; }ggg gg:g:
ole wa! .
Mo Lonoth Wit Helaht Faice | 4poie 3 way 1962 £0-48°
160 4in 4in 13In 62p* 3 .
161 1in 2in 1iin s2p* | MICRO swiTCHES Order No.  Price
162 5%in 4in 13in 74p* | Plastic huﬂon glves simple
163 4in 24in 2in &4p* on-off action
164 3in 2in 1in 44p* | Rating 10 amp 250V a.c. 1969 £0-20
165 7in 5in 2iin £1-04* | Button gives 1 pole change
8in 6in 3in £1-32* over action
167 8in 4in 2in p Rating 10 amp 250V a.c. 1970 £0-25
BRIDGE RECTIFIERS DISPLAYS
' SILICON 1 amp Type Order No. Price
Type Order No. Price | BDL707 0-3in singte 1510 £0-80
50V RMS BR1/50 £0-28 | BDL747 0-8in single 1511 £1-50
100V gmg g;u;% ggg BDL727 0-5in double 15812 £1-80
400V RMS BR1/400 £0-36 | COLD CATHODE ITT 5087 ST
slde viewing indlcator tubes. Displays 0-0 and dec| points.
SILICON 2 amp Wide viewing angle—operates from 180V with 16kﬂ series
138¥ smg gﬁgﬁ&; 23:: anodlel %eslstors—character helght 16-5mm pin connections
g supplle
§$¥ smg anﬁgg g ss% Order no. 1513 Price £0-60
1000V RMS BR2/1000 £0-68

FUSE HOLDERS AND FUSES

Description Order No. Price

20mm X Smm chassls mounting 506 £0-07*

13ln x 3in chassis mounting 507 £0-12*

1iin car inline type 508 £0-15*

Panel mounting 20mm 509 £8-20

Panel mounting 1ln 510 £0-30

QUICK BLOW 20mm

Type No. Type No. Type No.

150mA 611 1A 615 X

250mA 612 1-5A 616 4

550mA 613 2A 617 5A 621

800mA 614 2-5A (313 All 5p each

ANTI-SURGE 20mm

Type No. Type . No. Type No.

100mA 822 1X 628 2-5A 628

250mA 623 2A 626 3-15A 623

500mA 624 1-8A 627 SA 830

All 7p each

QUICK BLOW tiin

Type No. Type No. Type No.

250mA 631 500mA 632 800mA 634
All 7p each

Type No. Type No., Type No.

1A 635 2-5A 638 4A 641

1-6A 636 3A 639 5A 642

2A 637 All §p each

Just a selection from our
huge stocks!

SEE.OUR .
1977 CATALOGUE"
126 ‘pages .packed with
valuable information

ORDER NOW
ONLY. 50p

plus I5p p. & p.

www.americanradiohistorv.com

VOLTAGE REGULATORS

Positive Regulators TO22 case
MVR 7805 5V £1-25
MVR 7812 12V £1-2§

Negaﬁv. Ruull{on TO220 case
MVR 7905 g
MVR 7912 12V 1-35

MVR 781515V £1-25
MVR 7824 24V £1-25

MVR 781515V £1-85
MVR 7824 24V £1-85

ORDERING

PLEASE WORD YOUR ORDERS EXACTLY
AS PRINTED, NOT FORGETTING TO IN-
CLUDE OUR PART NUMBER.

VAT

ADD 124% TO PRICES MARKED*. ADD 8%
TO OTHERS EXCEPTING . THOSE MARKED{.
THESE ARE ZERO RATED

POSTAGE & PACKING

Add 25p for postage and packing unless other-
wise shown, Add exfra for airmail. Min. order £1.

Dept. P.W.11, P.. Box 6, Ware, Herts

, COMPONENTS SHOP:
18 BALDOCK STREET, WARE, ‘HERTS.

Practical Wireless, November 1977
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SEMICONDUCTORS—COMPONENTS

Purchase books to the value of £5-00 from the list below
and choose any 60p pak from this page Fl
BP2 Handbook of Radio, TV & Industrial & Transmlmng
Tube & Valve Equivalents 60p
BP3 Handbook of Tested Transistor Circuits 40p
BP6 Engineers and Machinists Reference Tables 40p
BP7 - Radio & Electronic Colour Codes and Data Chart 15p
BPI0O Modern Crystal and Transistor Set Circuits for
Beginners 35p
BPI4 Second Book of Transistor Equivalents 9Sp
BPi5 Constructors Manual of Electronic Circuits for the
Home
BP16 Handbook of Electronic Circuits for the Amateur
Photographer 60p
BPI8 Boys and Beginners Book of Practical Radio and
Electronics 60p
BP22 79 Electronic Novelty Circuits 75p
BP23 First Book of Practical Electronic Projects 75p
BP24 52 Projects Using IC74! (or equivalents) 75
BP26 Radio Ant Handbook for Long Di
and Transmission 85p
BP27 Giant Chart of Radio Electronic Semiconductor and
Logic Symbols &0p
BP29 Major Solid State Audio Hi-Fi Construction Projects 85p
BP32 How to Build Your Own Metal & Treasure Locators 85p
BP34 Practical Repair & Renovation of Colour TVs 95p
B8P35 Handbook of IC Audio Pr plifier & Power Amplifi
Construction 95p
BP36 50 Circuits Using Germanium, Silicon & Zener Diodes 15p
BP37 50 Projects Using Relays, SCR’s and TRIACS 1-10
BP39 50 (FET) Field Effect Transistor Projects 125
129 Universal Gram-motor Speed Indicator Bp
160 Coil Design and Construction Manual 50p
161 Radio, TV and Electronics Data Book 60p
196  AF-RF Reactance—Frequency Chart for Constructors 15p
202 Handbook of Integrated Circuits (ICs} Equivalents and
Substitutes 75p
205 First Book of Hi-Fi Loudspeaker Enclosures 60p
213  Electronic Circuits for Model Railways 85p
214 Audio Enthusiasts Handbook 85p
216 Electronic Gadgets and Games 85p
217 Solid State Power Supply Handbook 85p
219  Solid State Novelty Projects 85p
220  Build Your Own Solid State Hi-Fi and Audio Acces-
sories 85p
222 Sold State Short Wave Receivers for Beginners 95p
223 50 Projects Using IC CA3130 95p
224 50 CMOS IC Projects 95p
225 A Practical Introduction to Digital 1C's 95p
226 How to Build Advanced Short Wave Receivers 1-20
RCC Resistor Colour Code Disc Calculator 10p
600mA TOi8 CASE 7 AMP TO48 CASE
Yolts  No. Price | Volts  No, Price
10 THY600/10 £0-15§ 50 THY7A/50 £0-48
20 THY600/20 £0-16 1 100 THY7A/100 £0-51
30 THY600/30 £0-20 | 200 THY7A/200 £0-57
50 THY600/50 £0-22 | 400 THY7A/400 £0-62
100 THY600/100 £0-25 | 600 THY7A/400 £0-76
200 THY600/200 £0-38 | 800 THY7A/800 £0-92
400 THY600/400 £0-44
10 AMP TO48 CASE
Volts  No. Price
t AMP TO5 CASE 50 THY10A/50 £0-51
Voits  No. Price | 100 THYI0A/100  £0-57
50 THY1A/50 £0-26 | 200 THY!0AR200 £0-62
too THYIA/I00  £0-28 | 400 THYI0A400  £0-71
200 THYI1A/200 £0-32 | 600 THYI0A/600 £0-99
400 THY1A/400 £0-38 | 300 THY10A/800 £1-22
600 THYIA/600 £0-45
800 THY1A/800 £0-38 16 AMP TO48 CASE
Volts No. Price
THY|6A!50 £0-54
3 AMP TO66 CASE |oo THYI16A/I00  £0-58
Volts  No. Price | 200  THYI6A200 £0-62
50 THY3A/50 £0-28 | 400 THYI6A/400  £0-77
100 THY3A/100 £0-30 | 600 THYI6A/600. £0-90
200 THY3A/200 £0-33 § goo THYI6A/800  £1-38
400 THY3A/400 é:;:
600 THY3A/600 .
800  THY3AB00  £0-65 |, 30 ANMPTO% CASE
- 50 THY30A/50 £1-18
100 THY30A/100  £1-43
5 AMP TOG66 CASE 200 THY30A/200 £1-63
Volts  No. Price | 400 THY30A/400  £1-79
50 THYS5A/50 £0-36 | 600 THY30A/600 £3-50
100 THY5A/100 £0-46
200 THY5A/200 £0:50 | No. Price
400 THY5A/400 £0-57 1 BT 01/500R £0-80
600 THY5A/600 £0-69 | BT(02/500R £0-80
800 THY5A/800 £0-81 § pTi06 £1-25
BT107 £0-93
BTI08 £0-98
5 AMP TO220 CASE 2N3228 £0-70
Volts  No. Price | 2N 3525 £0-77
400 THYS5A/400P  £0-57 | BTX30/50L £0-33
600 THYSA/600P  £0-69 | BTX30/400L £0-46
800 THY5A/800P  £0-81 ) CH06/4 - £0-60
ORDERING
PLEASE WORD YOUR ORDERS EXACTLY AS PRINTED,
NOT FORGETTING TO INCLUDE OUR PART NUMBER
VAT
ADD 124% TO PRICES MARKED *. ADD 8% TO OTHERS
EXCEPTING THOSE MARKED t. THESE ARE ZERO RATED
POSTAGE AND PACKING
Add 25p for postage and packing unless otherwise shown. Add
extra for airmail. Min. order £1.
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SUPER UNTESTED PAKS

Pak Order
No. Qty. o,
US50 100 Germ. gold bonded QA47 diode 16130
U5l 150 Germ. OA70/81 dicde 16131
U52 100 Silicon diodes 200mA OA200 16132
U53 150 Diodes 75mA |N4148 16133
U54 50 Sil rect top hat 750mA 16134
US5 20 Sil rect stud type 3 amp 16135
US6 50 400mW zeners DO7Y case 16136
U57 30 NPN trans BC107/8 plastic 16137
U58 30 PNP trans BC177/178 plastic 16138
U59 25 NPN TO39 2N697/2NI711 silicon 16139
U60 25 PNP TO59 2N2905 silicon 16140
U6l 30 NPN TOIB 2N706 silicon 16141
U62 25 NPN BFYS50/51 16142
U63 30 NPN plastic 2N3906 silicon 16143
U64 30 PNP plastic 2N3905 silicon 16144
U65 30 Germ. 0071 PNP 16145
U6 IS Plastic power 2N3055 NPN 16146
U67 10 TO3I metal 2N3055 NPN 16147
U8 20 Unijunction trans TIS43 16148
Us9 0 1 amp SCR TO39 16149
U760 8 3 amp SCR TO66 case 16150

Price
£0-60
£0:60

£1: 20

Code Nos. mentioned above are given as a guide to the type of
device in the pak. The devices themselves are normally unmarked.

COMPONENT PAKS

Pak Order
No. Qty. No. Price
Cl 200 Resistor mixed value approx. 16164 *£0-60
(count by weight)
€2 150 Capacitors mixed value approx. 16165 *£0-60
{count by weight)
C3 50 Precision resistors. Mixed 16166 £0-60
values X
C4 80 2W resistors mixed preferred 16167 *£0-60
values
C5 5 Pieces assorted ferrite rods 16168 *£0-60
cé 2 Tuning gangs. MW/IW VHF 16169 *£0-60
c7 1 Pack wire 50 metres assorted 16170 £0-60
colours single strand
cs 10 Reed switches 16171 *£0-60
C9 3 Micro switches 16172 *£0-60
Ci0 15 Assorted pots 16173 *£0:60
CIlt 5 Metal jack sockets 3 X 3-5mm 16174 *£0-60
2 x standard switch types
Cl2 30 Paper condensers preferred 16175 *£0.60
types mixed values
Ci3 20 Electrolytics trans. types 16176 *£0-60
Cl4 1 Pak assorted hardware— 16177 £0-60
nuts/bolts, gromets, etc.
Cls 5 Mains slide switches ass. 16178 *£0-60
Cl6 20 Assorted tag strips and panels 16179 £0-60
C17 15 Assorted control knobs 16180 *£0:60
cis 4 Rotary wave change switches 1618} *£0-60
cl9 2 Relays 6-24V operating 16182 *£0-60
Cc20 I Pak, copper faminate approx. 16183 £0-60
200 sq. in
C21 I5 Assorted fuses |00mA-5 amp 16184 £0-60
C22 50 Metres PVC sleeving assorted 16185 £0-60
size and colour
C23 60 § watt resistors mixed preferred 16188 *£0-60
values
C24 25 Presets assorted type and value 16186 *£0°60
C25 30 Metres stranded wire assorted 16187 £0-60
colours
Pak Order
No. Qty. No. Price
Si 6 Slider potentiometers mixed 16190 *£0-60
values
s2 6 Slider potentiometers, all 470 ohms 16191 *£0-60
s3 6 Slider potentiometers, all 10kQ lin 16152 *£0-60
54 6 Slider potentiometers, all 22kQ lin 16193 *£0-60
S5 6 Slider potentiometers, all 47kQ2 lin 16194 *£0-60
56 6 Slider potentiometers, all 47kQ log 16195 *£0-60
Containing a range of first quality mini e ceramic S
Unrepeatable value,
Pak Order
No. Qty. No. Price
MCi 24 miniature ceramic capacitors, 16160 *£0-60
3 of each value—22pF, 27pF,
33pF, 39pF, 47pF, 68pF and
82pF
MC2 24 miniature ceramic capacitors, 1616t *£0-60
3 of each value—100pF, 120pF,
150pF, 180pF, 120pF, 270pF,
330pF and 390pF
MC2 24 miniature ceramic capacitors, . 16162 *£0-60
3 of each value—470pF, 560pF,
680pF, 820pF, 1,000pF, 1,500pF,
2, 200pF and 3, 300p
MC4 21 miniature ceramic capacitors, 16163 *£0.60
3 or each value—4,700pF, 6,800pF,
0-01xF, 0-0154F, 0-022uF,

0-033i4F and 0-047ufF

Just a selection from our
huge stocks!

SEE OUR
1977 CATALOGUE

126 pages packed with
valuable information
ORDER NOW
ONLY 50p
plus 15p p. & b.

AT:

Dept. P.W.11, P.O., Box 6, Ware, Herts
SHOP 18 BALDOCK STREET, WARE, HERTS
OPEN 9 to 5.30 Mon./Sat.

LINEAR PAKS

Manufacturer’s  "Fall _ Quts” which include
Functional and part-Functional Units. These
are classed as '‘out-of-spec” from the maker’s
very rigid specifications, but are ideal for learning
about ICs and experimental work
U721—30 Assorted Linear Types 709 741, 747,
748. 710, 588, etc.

ORDER No. 16227 *£1-50
U76SD FM STEREO DECODER
5 ICs 76110 equivalent to MC!310P~-MA767
Data supplied with pak.

ORDER No. 16229
U76A AUDIO POWER OQUTPUT
AMPLIFIERS
8 assorted types. SL403, 76013, 76003, etc.
Data supplied with pak.

*£1-50

ORDER No. 16228 *£§-00
74 SERIES PAKS
Manufacturers “Fall outs” which include

and part-~Fi | Units. These are
classed as “‘out-of-spec’’ from the maker’s very
rigid specifications, but are ideal for learning
about ICs and experimental work
74G—I00 Gates assorted 7400-0I-04-|0-50-60

ORDER No. 16224 £1-20
74F—50 Flip-Flops assorted 7470-72-73-74-76-
104-109, ete.

ORDER No. 16225 1-20
74M—30 MS1. Assorted Types. 744!-47-90-I54

ORDER No. 16226

VEROBOARDS PAKS

VBI—Approx. 30sq. in various sizes. All 0-lin
matrix.

£1-20

ORDER No. 16199 60p
VB2—Approx. 30sq. in various sizes. 0-i5in
matrix. .

ORDER No. 16200 60p

ELECTROLYTIC PAKS

A range of paks each containing I8 first quality,
mixed value miniature electrolytics.
ECl—Vaiues from 0.47mF to [0mF.

ORDER No. 16201 *60p
EC2—Values from 10mF to 100mF.

QRDER No. 16202 *$0p
EC3—Values from 100mF to 680mF.

ORDER No. 16203 *60p

C280 CAPACITOR PAK
75 Mullard €280 capacitors, mixed values ranging
from 0 OIu,F to 2-2uF complete with identifica-

tion shee
ORDER No. 16204 *£5-20

CARBON RESISTOR PAKS

These paks contain a range of Carbon Resistors,
assorted into the following greups:
RI—60 mixed #W 100-820 ohms.

ORDER No. 16213 *60p
R2—60 mixed W [-8-2kQ.
ORDER No. 16214 *60p
R3—60 mixed }W 10-82kQ.
ORDER No. 16215 *60p
R4—60 mixed 3W 100-820kQ.
ORDER No, 16216 *60p
R5—40 mixed W 100-8200Q
ORDER No. 16217 *60p
R6—40 mixed iW 1-8-2kQ.
RDER No. 16218 *60p
R7-—40 mixed W 10-82kQ
ORDER No. 16219 *60p
RB—40 mixed §W 100-820kQ2.
ORDER No. 16220 *60p
R9—60 mixed $W 1-10MQ.
ORDER No. 1623¢ *60p
R10—40 mixed W 1-10MQ.
ORDER No. 16231 *60p

WORLD SCOOP !
JUMBO
SEMICONDUCTOR PAK

Transistors, Germ: and Silicon Rectifiers, Diodess
Triacs, Thyristors, ICs and Zeners.
ALL NEW AND CODED

Approx. 100 pieces. Offering the amateur a

fantastic bargain PAK and an enormous saving—
identification and data sheet in every pak.

ORDER No. 16222

£2:25
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BINDERS

Binders, for either the old or the new format,
are £2-85 and Indexes are 45p (Inc VAT) and
can be obtained from the Post Sales Depart-
ment, IPC Magazines Ltd., Lavington House,
Lavington Street, London SEt OPF. Remit-
tances with overseas orders for binders should
include 60p to cover despatch and postage.

BACK NUMBERS

We are very glad to announce the re-establish-
ment of a PW Back Numbers Service for our
readers. In future back numbers dated from
June 1977 only will be available from our Post
Sales Department for 65p, which includes
postage and packing. Cheques and Postal
Orders should be made payable to IPC Maga-
zines Ltd.

Send your orders to:- Post Sales Department,
{PC Magazines ktd., Lavington House, Laving-
ton Street, London SE1 OPF,

Perseverance

AWAY from-any technicalities this month. Just the story of a PW
reader’'s perseverance. Charlie M. is nearly 78. He was a Marconi
marine operator in World War 1 and in his lafter years has long
cherished the idea of joining the radio amateur fraternity and talking
to other folk around the world. He'd done all the swotting but a
couple of problems confronted him. His wife is a chronic invalid
requiring constant attention, and they live in a remote part of Wales,
with but one equally lonely neighbour. How could he leave his wife
and go anywhere to take the RAE and the code test?

Following up a couple of suggestions Charlie was able to get the
nearest technical college, some 20 miles away, to make the necessary
arrangements for him to sit the exam last May. His sole neighbour
came round for a few hours and off went Charlie to college, the only
candidate! The result? A ‘‘distinction” in Part 1 of the paper and a
“credit” in Part 2. So far, so good, but taking the code test wasn't

quite so simple!

A trip to the nearest testing centre would have meant too long

away from home and his wife. He contacted the centre, at Cardiff,
and eventually the Marine Radio Surveyor there telephoned Charlie
to say that he would call round the next time he was in the area on

duty. Eventually he turned up and ‘‘they did the necessary test on the
kitchen table”” A few days later a ‘‘pass’’ certificate arrived. Charlie

writes ‘prompt and willing service like this, in these days of ‘couldn’t
care less’ is really most heart-warming”.

A lovely story, isn't it? A GW4 call ought to be on its way very
soon. Another not-so-young amateur has loaned Charlie an ARS8
receiver plus a 50 watt transmitter so at long last a dream is about to
be fulfilled. Charlie has been reading PW since 1952, “‘a valuable

wireless encyclopaedia that | wouldn’t part with for all the tea in

China”. With the present price of tea, that values PW very highly
indeed!

Due to increased production costs, the cover price of
your copy of Practical Wireless has been increased to 45p.
The price for new binders has also been increased, as
from the 1st October to £2-85. These price increases
have been approved by the Price Commission.

PLEASE NOTE

We do not operate a Technical Query Service except on matters concerning
constructional articles published in PW. We do not supply service sheets or
information on commercial radios, TV’s or electronic equipment.

All queries must be accompanied by a stamped self-addressed envelope
otherwise a reply cannot be guaranteed.
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A Century of
Recorded Sound

As previewed in the September
issue of PW, the City of London
Phonograph and Gramophone Society
recently held an exhibition of early
reproducers and associated items at
the British Institute of Recorded
Sound, Exhibition Rd., Kensington,
which celebrated one hundred years of
recorded sound.

1877 was in fact a year of universal
significance for the sound recording
industry, seeing the parallel but in-
dependent emergence of two versions
of a world-shattering device—the
sound reproducer, or ‘‘talking
machine”. Charles Cros in France and
Thomas Edison in the United States
had almost simultaneously arrived at
the same answer to an interesting
problem, and while Edison’s was a
practical working model, the Cros
version although restricted to a set of
detailed plans, was every bit as bril-
liantly conceived. It was largely lack of
funds and his failure to convince a
prospective backer which prevented
Cros from seeing his machine emerge
as a reality.

Edison v Cros

The exhibition itseif naturally dis-
played an emphasis upon Edison’s
machines, although Cros was in a
sense acknowledged by the inclusion
of an Emile Berliner hand-cranked
gramophone; it was Berliner who had
eventually developed the reality from
the plans Cros had deposited at the
Academie Francaise in April 1877.

Whatever the arguments about
origins, however, a stroll around this
display evoked an atmosphere of
warm, pre-electric nostalgia. Delicate
cylinder phonographs rubbed should-
ers with bluff, aristocratic console
gramophones in select veneers. Splen-
did wooden horns balanced at the end
of strange foil contraptions with worm
gear drives and irresistible cranking
handles peered out at an utterly
changed world.

Surprisingly, in spite of their great
age, most of the machines on view
were still playable, in fact, at the height
of its popularity, the gramophone was
capable of very good reproduction,
even though little scientific investiga-
tion of basic principles had accom-
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panied its development. The HMV
“Re-entrant” model (console gramo-
phone of about 1930) proved very
pleasant to listen to in spite of a
relatively narrow audio range.
Perhaps a good deal of the interest
evident at the exhibition may be
dismissed as pure sentimentality, for
the machines are somewhat crude by
modern standards, but they do repre-
sent the beginnings of an immense
extension of the range of human ex-
perience, and as such they will remain
vital informational pieces of equip-
ment. They are additionally interesting
as a group of acoustic dinosaurs—
they represent the visible and audible

exhibition was not restricted to the
purely acoustic devices, and a selec-
tion of early ‘‘radio-gramophones”
and electrically operated record play-
ers was in evidence, including the
well-known Decca *‘Deccalian” with
interchangeable heads for 78 or LP.
Long-playing records were the “com-
ing thing” in the fifties, and also
included in the display was a range of
earlier attempts to produce longer
playing times, among which was a
variable-speed type, designed to ex-
ploitthe higher speeds at the perimeter
of the disc, although this had the dis-
advantage that a complex device was
needed for replay—one which pro-

One of the reproducers in the display—a Thorens phonograph circa 1905.

end of an era, their electrical counter-
parts proving unequatily effective and
competitive in the ensuing conflict.
On the other hand, they had, and
still retain, real beauty; a combination
of satisfying mechanical symmetry
and the atavistic flesh-and-blood
appeal of real wood, the voices of
Melba and Caruso, and above all, an
aura of magic and mystery which
characterised an age of real discovery.

Past successes

In terms of the eventual establish-

"ment of enterprise in the reproducer

field, there was plenty of evidence of
the developing “names’” in audio
devices. Thorens, for example, now
heavily committed to quality hi-fi, were
represented by an early piece of
acoustic precision engineering in the
shape of a particularly attractive motor
design for a phonograph.

The chronological spéri of the

www.americanradiohistorv.com

duced a differential slowing towards
the centre. Edison’s attempts were
more practical and saleable—a long
player at 78rpm, which clearly neces-
sitated a remarkably close-cut groove,
a good deal closer than a modern LP
cut on vinyl.

Another century on may well see an
exhibition of 1977’s music centres and
cassette recorders, languishing in
chrome and plastic bowers filled with
surround sound, but it is questionable
whether they will stimulate the imagi-
nation or convey as much of the
character of the age as these quaint
works of wood, metal and mica. They
are important because they stirred up
the ripples which led to a gigantic tidal
wave in human affairs—the crude
boxes which paved the way for the
world-wide recording industry, and in
so doing, opened up one of the most
creative extensions of human com-
mercial and artistic endeavour.

Ted Parratt
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A WIDE RANGE

OLTMETER

M.TOOLEY BA G8CKT

A reliable high-impedance DC and AC voltmeter is
an invaluable asset in any enthusiast’s workshop. The
circuit described is simple to use, exhibits excellent
linearity and has a constantinput impedance of 11MQ
on all ranges. The basic voltmeter is provided with
six DC ranges from 1V to 1000V full-scale. A variety
of probe designs is included in order to facilitate
further DC, AC and RF measurements. The unit is
portable and operates from the mains or alternatively
it may be powered from an external DC supply. An
automatic diode switch is included for changing over
from internal to external power.

Circuit Description

A simplified circuit of the DC voltmeter is depicted
in Fig. 1. This shows the basic bridge configuration
formed by Tr2, Tr3, R9 and R10. A constant voltage
is developed across R10, the emitter resistor of Tr3.
The input voltage, less approximately 0-6V which is
the base-emitter voltage drop for Tr2, is effectively
developed across R9, the emitter resistor of Tr2. The
difference between these two voltages produces a

+9V

W515

Fig. 1: Simplified circuit of the vofimeter.

* specifications

- Funetions:.

FOR AC-DC-RF

current in the milliammeter, M. The calibration of the
instrument is set by the variable resistor, VR1.

The voltage to be measured is applied to the
potential divider formed by resistors R2 to R7, see
Fig. 2. The voltage division ratio is selected by means
of the Range Switch, S2. A fixed resistor, R1, is pro-
vided in the input.lead. To ensure correct calibration
this resistor is bypassed by means of S3 when a probe
is fitted. The output from the potential divider is fed
to the FET transistor, Trl. This transistor is connected
as a source follower and provides a very high input -
resistance and a voltage gain of very slightly less
than one.

Transistors Tr2 and Tr3 operate as a balanced
emitter follower pair. This symmetrical arrangement
ensures good linearity and a high degree of tempera-
ture stability. The base voltage for Tr3 is fixed at
approximately half the DC supply by means of the
potential divider formed by R11 and R12. The circuit
may be balanced by means of VR3 which sets the DC
potential at the gate of Trl and in turn the potential
at the base of Tr2.

The meter connections are reversed to facilitate
positive and negative voltage measurements without
the necessity of altering the input lead connections.
For AC measurements the instrument is effectively
used on the DC negative range and a suitable probe

" must be employed. The probe is designed to produce - -

a negative DC output using a simple half-wave diode
rectifier arrangement. The value of probe resistor, R,
is chosen so that the instrument is calibrated for RMS
AC voltages, see table.

Practical Wireless, November 1977
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Construction

The transistors, Trl, Tr2, Tr3 and associated com-
pounents are mounted on a 150 x 115mm 0-1in matrix
board, Fig. 3. Components and connecting leads are
located and soldered on this board by means of press-
fit terminal pins. Wire links between pins are made
using insulated solid wire. The completed board
assembly is mounted below the lid of the plastic box
and secured by means of the two meter terminals.

Resistors R2 to R6 are wired directly to the contacts
of the Range Switch, S2. Resistor R1 is wired across
the contacts of the Probe Switch, S3. Care should be
taken to keep wiring as short and neat as possible.
The mains transformer is secured to the base of the
box, Fig. 4, preferably in such a way as to distribute
the weight evenly over the base area of the instru-
ment whilst ensuring adequate clearance when the
lid and associated components are fitted in place. The
external supply sockets are also located in the base
of the box, adjacent to the fuseholder. The bridge
rectifier and capacitor are fitted to the main circuit
board.

Probes

Various probz designs are given in Fig. 5 together
with suitable component values as given in the table.
The DC probe of Fig. 5a is intended for use when DC
voltage measurements are fo be made in the presence
of AC and RF signals. The 1IMQ probe resistor pro-
vides an extra degree of isolation for the circuit under
investigation and minimises reactive loading effects.
The construction of this probe is shown in Fig. 6. The

Table of components for probe designs

C—1uF polyéster ™|
| tubufar 250VDC. ..,

o D—_QA:Q‘%:E'

probe circuit is housed in the barrel of a discarded
felt-tip pen. The tip contact of the probe makes use
of the body of a 3-5mm jack plug which is inserted
in the barrel of the felt-tip pen and held in place by
means of epoxy adhesive. Only the tip electrical

=
C
% Ldct, /o
R13 off
s3 .
o [_/ Probe on-off 347k
Red D_l D1 .
o ‘\é\{‘v —’\N\/——@ $R11 LAY
R2 R15 =27k 1IN4OO1
™Mo R 2:2M r1 .
MPF102 Tr2 R16 Dp ke
1 BC108 YR2 - 22k 1N4001 A
- 22k [ I
800k P Tr3
BC108
+
Y SK3
100k cet %
zero &
VR3
input — Ext DC
RS s2 < N
80k
R10 <RI2 v SK4 Y
820 S27K  mim -
R6 R14$ R8> RS +1D3
10K 47k 15k= 820
- - -
*
4
sK2 e
e,
Black %10k if a 2N3819 is used
r1 Tr2 and Tr3 Tr1 (substitute)
MPF 102 BC108 2N3819
17V
e C
sd dgs
g e cril
47OJJFT ¥
w516 Y :

Fig. 2: The detailed circuit diagram, including transistor base connections and optional power supply circuit.
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connection of the jack plug is used, the outer connec-
tion is ignored.

A short length (approximately 1m) of coaxial cable
is used to couple the probes to the voltmeter. This
should preferably be a substantial RF type cable with
a copper braided screen. The braid terminates in a
short length of stranded wire fitted with a crocodile
clip. This ensures a low-resistance contact with the
chassis or common rail of the circuit under investiga-
tion. The voltmeter end of the connecting cable is
fitted with two 4mm plugs. The AC and RF probes
use a similar construction technique, Fig. 7.

Calibration

Calibration on the DC and AC ranges is carried
out by means of VR1 and VR2 respectively. Calibra-
tion on the DC ranges may be checked either by the
application of an accurately known DC voltage or by
reference to another DC voltmeter, If neither is avail-

(a) R
1M Red
- WA -
Input I | To voltmeter
Black
® F R
Joo3am Red
o I ¥ i -
To voltmeter
Input
D 0A91 Black
+
(c) R
C wF 3:3M Red
\r—e
'[ To voltmeter
D1 0AS1 Black
+
NPt po W oa
+
D3 OA91
+

Coaxial cable

W520

3-5mm jack piug Resistor Screen connection
R

}

Black insulated ?
stranded wire

Fig. 6: The construction of the DC probe, (above} and the circuit of the

AC and RF probes (below).
¢ R
InfF
3.3M _ Red
l ) To voitmeter
Input
D OA®S1 Black
+

w521

able a new 1-5V cell may be connected to the instru-
ment and VR1 accurately set for a reading of 1-5V,
after first remembering to set the Probe Switch ‘“off”’
and zero the meter! Repeat the calibration procedure
for the DC negative and AC ranges (but without a
probe connected). Calibration can be checked on the
AC range if a known source of AC is available. This
may conveniently be a low-voltage transformer of
known output supplied from the mains. Do not
attempt to calibrate the instrument using AC mains
voltage directly since this may cause damage to the
probe and to the instrument. The AC probes are
suitable only for relatively low AC voltages.

Operation

The voltmeter is switched to the desired Function
and the Set Zero control is then adjusted in order to
accurately zero the meter. The Range Switch is set
to the 1000V range. The input leads are then con-
nected to the circuit under test and the Range Switch
is then progressively advanced to the range which
produces an easily measurable indication. Note that,
for the sake of simplicity, a separate mains switch
is not fitted to the instrument. Thus, when the unit is
not required for use, it is advisable to disconnect the
instrument from the AC supply by removing the

Fig. 5: Suitable probe designs for the unit.
Practical Wireless, November 1977
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Il band Part 1
short wave
ERAYERG3OGR Convertenr

With a receiver intended particularly for multi-band
reception individual coils with parallel and series
capacitors are often provided for each range, values
being arranged to secure suitable coverage. A band-
spreading capacitor suitable for the LF bands is too
large in value for the HF bands, so that some ranges
need series padders. The number of coils, trimmers
and padders for a multi-band receiver of this type
becomes large and careful adjustment is needed to
track aerial and oscillator tuning.

The converter described here avoids these difficul-
ties, and is in line with the trend to use a high inter-
mediate frequency, to eliminate second channel inter-
ference. It is suitable for operation with a receiver
tuned to about 5-5MHz, which will be available with
many general coverage receivers, and allows 1:8 to
21MHz to be covered with a single converter oscillator
coil.

Although this article describes a converter intended
for use on the amateur bands there is no reason why
it should not be aligned for the SW broadcast bands,

The confrols are, left to right, RF Tune, Bandswitch, main tuning and . 5 . ‘
BFO Tune. The RF Attenuatorjon-off switch is below the RF Tune since most of these bands are adjacent, in terms of
control at the left. frequency, to the amateur bands.
- i 4
24 4 -L cs
Igt-—»ll-' amplifier " 100nF
|
| >RO
ca o
2507F mmm LAY s Stk
co
! 100nF
d = b
Tr1 v/
R5 >R7
j SSGEe 56k 100
s C5,
680pF
[ |
|
Tr2
N BC109
%Re
1 15k
TC5 i b
.
o C6
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|
 mm50pF }
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% 7 | e o | ome | B o L &
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Soe0 e cn c13 C14 | 150pF 18k
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C12_ _= _2 _2 Other boards
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<

Fig. 1: Circuit diagram showing the mixer and oscillator sections of the converter, together with the lead-outs for the transistors.
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Circuit Description

Fig. 1 shows the mixer and oscillator stages. The
ganged switch Sla/S1b brings into circuit either L1
or L2 for aerial tuning, L1 covering the 15, 20 and
40m bands, and L2 the 80 and 160m bands. Each
band is peaked by the panel control VC1. This pro-
vides five bands with two coils, with no trimming or
similar alignment difficulties.

1.3 is the oscillator coil, tuned by VC2, with the
switch -S2a/82b. This switch has five positions,
operating as follows:—

160m VC2 has C10 and TCl1 in parallel, so that
the oscillator coverage is 7-25 to 7-5MHz. With the
5:5MHz IF, this gives reception over the 1-75 to
2-0MHz range.

80m Cl1 and TC2 are in parallel with VC2,
giving an oscillator coverage of 9 to 9-5MHz, or
3:5 to 4-0MHz on reception.

40m C13 and TC3 are across L3, and C12 is in
series with VC2. Oscillator coverage is 12-5 to
13MHz, giving reception of signals in the 7 to
7-5MHz band.

20m Cl4, TC4 and VC2 are in parallel, so that
L3 tunes 8-5 to 9MHz and reception is from 14 to
14-5MHz.

15m TC5 is across L3 and C15 is in series with
VC2, giving an oscillator range of 15-5 to 16MHz,
for reception over 21 to 21-5MHz.

VC2 is operated by a ball drive and is the main
tuning, with VC1 peaking signals as mentioned. VC1
is calibrated to avoid tuning to second channel fre-
quencies, which arise at about 11, 13, 15 and 18MHz
in the usual way with a 5-5MHz IF. VRl is an
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E
3 C18 miwm 4 Output
gs +« 100pF s OOnF
r3
2N5459 |

14 3

T3
2N5459

R10 c17 R

1-2M 10nFT %2 2k

Flg 2: The optional IF amplifier stage which works at §-5MHz. This is
a separate unit, and may be fitted if the main receiver is relatively
insensitive.

attenuator or aerial input control, enabling the
strength of signals to be kept down so that satisfac-
tory CW and SSB reception can be obtained, also
preventing the overloading of the receiver with
strong AM transmissions. Trl is the mixer, with the
signal input to gate 1, and the oscillator input to gate
2. Tr2 is the oscillator stage, operating as described.
L4 is tuned to approximately 5-5MHz and is followed
by an optional FET 5-5MHz stage. This can be
omitted with a reasonably sensitive main receiver, or
can be added later. A BFO is included to allow CW
and SSB reception with the popular type of receivers
which may have no beat frequency oscillator
incorporated.

Fig. 2 is the circuit of the 5:5MHz optional stage.
Signal input is taken from Trl coupling coil L4 pin
4, to C16. L5-C18 is a further 5-5MHz coil connected
in the drain circuit of Tr3, and coupled to the output
socket. This stage is assembled as a separate unit,
fitted to the chassis later.

BFO

The beat frequency oscillator -is designed for a
centre frequency of 5-5MHz and uses the circuit in
Fig. 3. It is also assembled as a separate unit. Without
the BFO, only AM signals can be received, unless a
suitable BFO is present in the receiver itself. As AM
reception may be required, provision is made to
switch off the BFO for this purpose. To do this, the
corner of the back moving plate of VC3 is bent so
that it contacts the fixed plate when VC3 is fully
closed. The stage is then not operative and current
is limited to about ImA by R14 and R15. An on-off
switch in series with R15 could be used if preferred.

AN
C20 %RM +l Ris  *
1onF <68k C23en 27K

| A70uF wp=

H
| 22008 To IF
20pF o IF
| R13
L6 < 390k
| Tr4
2N2926 echb
) =

tooo0

220pF VC3 mile ? See N
i

Tr4

Fig.3: Another optional unit is the beat frequency oscillator which also
operates at about 5-5MHz. If the main receiver has a BFQ then this
unit is not required.
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1 Aerial Output
Vs ’ £
% — :
5-5MHz |F
amplifier
& Battery-
A n(
\ \ a—Below vC1 . i g
b MC C
; . See fig 5
H= L Lr_IJ BFO board
= @
g| \ Y 5
Kﬂ._l...l N VC3 | |
fiat 1 | " |l

Metal bracket 100 x 90mm (4 x 3'/3') approx (W532] -

Trimmers mounted on paxoiin strip

~@Mc

TC5< @ Ly C6. L3 L
- %@;u /

<,~
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-

Te3 NS N
s2b N\ Board
7 e (tig 4)
TC2
TC1
c15
Chassisf i

Fig. 5: Details of the assembly mentioned in the photograph. It can be
finished completely as shown before molnting on the main chassis.

The positions of components and wiring can be
seen from Fig. 4. The chassis returns MC are 13in 6BA
bolts, with extra nuts and tags, so that the board can
be mounted later with clearance for connections and
leads. Insulated leads are provided to go to S2a/b,
VC1, positive, and output socket or IF stage. Leads
of Trl and Tr2 are shown in Fig. 1.

Practical Wireless, November 1977

W533

Fig. 6: Layout of the units and main components on the chassis. After
the main tuning dial has been fitted to the panel the remaining panel
components can be mounted in the same line.

Osc/Mixer assembly

VC2 and S2a/b are fitted to a bracket approxi-
mately 100 x 90mm (4in x 3'2in) as in Fig. 5. The
five trimmers are mounted on a strip of paxolin,
which is spaced from the bracket by a long bolt, or
similar, to clear the switch. Connect C10 to TCl1, C11
to TC2, C13 to TC3, and Cl14 to TC4 before mounting
the trimmer strip, including leads to take to the
switch tags on that side,

The board is mounted by the bolts described earlier.
The switch requires a spindle 2in long, so that it can
project through a %4in hole in the panel, when the
assembly is bolted in place approximately 1lzin
behind the panel. Alternatively, a shaft coupler can
be added, with a length of rod. The exact distance
from bracket to panel is arranged so that the spindle
of VC2 engages correctly with the ball drive bush.

Fig. 6 shows the positions of components on the
chassis, and connections for L1 and L2. VRI1 fits
directly below VC1. The aerial lead runs direct to
VR1, away from the 5-5MHz circuits to avoid unneces-
sary 5:5MHz breakthrough. The BFO board fits to the
right, as shown. '

Part 2 next month will deal with the construction of
the BFO and final alignment of the converter plus a
few hints on using the converter.
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A well known make of
soldering iron and acces-
sories, your choice of two
kits. Don't miss this oppor-

tunity to save money.

! ! f
" C % ro-
~15 D“P or. 9
© U
Q’HA each, v C
can pe sed

ade qua naily,

TRAFFIC LIGHT CONTROLLER
SOLID-STATE TUNING INDICATOR

We were delighted to hear from Albert Hedges of
Ramsgate, long time reader of PW, that he still has
in use a tool set that was anmounced in Practical
Wireless for September 23, 1933 as a “Great Birthday
Offer” on the occasion of PW’s first birthday.

A special voucher was issued on which 11 gift
stamps were stuck, taken from consecutive issues of
PW. This completed voucher plus 3s 6d (17¥2p) got the
complete tool set in an attractive metal case. The
set comprised a steel rule, steel scriber and chuck,
scribing and cutting trammels, set square, viewing
mirror, screwdriver plus a set of BA spanners.

Since PW was published weekly at that time, at a
cover price of 3d (lp and a bit!y it didn’t take long
or cost very much to acquire the tool set. We wonder
if there are any others still around!

If only we could make such a splendid ‘“special
offer” today!
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Logic Probe LP-1

It's compact. e
It's versatile. P Gy —
It’sbeauhfullydesngned %?. ol ; -
It identifies High, Low : --g';.: a> o
or Intermediate levels, . p W
open circuits,and " o
pulsing
nodes.

Monitors
0 Nanosecond
{ Pulseson DTL,
g TTL,HTL,CMOS!

It enables you to trace logic levels, pulses
and logic sequences throu ch complex
digital circuits. ;
It detects pulses as short
as 50nsec and stretches
themto % sec for easy
observation.

Try the LP-1 and you won't know how you ever managed without it!

How it works : T — : : )
You just clip the probe leads to the circuit power, ﬁr;i’t?,?,epf;fj‘iiﬂé’f‘ioo,oooom, 'l"oa,\x,.'ﬁf'zp“t MG
supply, setting the‘Logic Family’switch to DTL, TTLor cDoTan/t_zra;\Ef?; all Lurfgtion& ngdelrtr\tlequgrgmznts
CMOS.(CMOS position also covers HTL.). L MalleL skt CUNMEGE O
Touch the probe’s tip on the node you're investigating Bl o PR
and the LP-1 fights up to show you exactly what you've got. HTL/CMOS Thresholds: Size: 6.1x 1.0x 0.7 inches
The LED marked ‘HI' comes on for logic state 1 (High) and logic1, 1,70% Vcc (155x25x 18mm)
‘LO’ comes on for logic state O (Low). logicO, 0,30% Vec Weight: 30z (85g)
The third LED, marked‘PULSE; shows the dynamic e e
signal activity at the node under test. Set the switch to :
‘PULSE’and pulses as narrow as 50 nanoseconds are My oo
stretched tolasecond. Single-shot and low rep. rate pulses e
are clearly shown—you can’t do that even with afast CRO! I I
High frequency pulses up to 10MHz will make the‘'PULSE'’ Logic ‘0"
LED blink continuously at 3Hz; and with assymetric signals
the‘LO’ LED will come on for duty cycles under 30%, and RN onls scoh

‘HI for those over 70%. Logic 1" \
Another useful feature is‘Pulse Memory. . l/ . I

Put the probe tip on to a node, switch to‘MEM’and the {
next logic change-positive or negative —or the next pulse Lo LED oN A LED ON
edge, will cause the'PULSE’ LED to come on and stay on, | e— T1/356C —
until reset. Meanwhile, ‘HI’and‘LO’ LEDS continue to function HI LED ON
as usual. No other probe or logic checking device gives you LoGie 1+ y 1 L]
all that! PULSE LEO PULSE LED
LOGIC “0" OFF4 _ ‘ _ ‘ - 4 = ‘ OFF
ON LY £29.m DURING PULLS(; 'I':::Nglh'll‘loNS PULSE LED BLINKS
Complete with instruction book, leads, and including AT 3He RATE
VAT (8%) and pOStand paCklng. LOGIC "1~ HlLEDOf]d_Li) LED DOE[jOT RESPONO TO NARROW PULSES
It's easy to order l_l
Telephone 01 890 0782 and give us your Access rosie e OURING PULSE TRANSITIONS PULSE LED BLINKS
Barclaycard or American Express number. Your Probe is in AT 3Hz RATE
the post same day! Loaic “1”
' Or, write your order, enclosing cheque, postal order, or Losic o rl ﬂ ”
stating credit card number and expiry date.(Don’t post LO LED ON Hi LEO DOES NOT RESPOND TO NARROW PULSES
the card!)

. . 1 PORATION
Alternatively, ask for our latest catalogue, showing all LR T

CSC time-and-cost-saving products for the engineer and
the home hobbyist.

CONTINENTAL SPECIALTIES CORPORATION (UK) LTD., SPUR ROAD,NORTH FELTHAM TRADING ESTATE, FELTHAM, MIDDLESEX TW14 OTJ. TELEPHONE: 01-8900782.
REG IN LONDON: 1303780 VAT NO: 224 8074 71 *TRADE MARK APPLIED FOR € CSC (UK) LTD 1977. DEALER ENQUIRIES WELCOME. TELEX: 8813669 CSCLTD.
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SUPERSOUND 13 HI-FI MONO AMPLIFIER

A superb solid state audio amipli~
fier. Brand new components
5 silicon tran-
sistors plus 2 power output
transistors in push-pull.
Full wave rectification.
Qutput approx. 13
watts r.m.s, into 8
ohms. Frequency re-
sPonse 12Hz 30KHz =
3db. Fully integrated
DPre-amplifier stage with
separate Voiume. Bass boost and Treble cut controls.
Suitable for 8-15 ohm speakers. Input for ceramic or
crystal cartridge. Sensitivity approx. 40mV for full
output. Supplied ready built and tested, with knobs,
escutcheon panel, input and output plugs. Overall
gh 6" wide X 7% deep. AC 200/250V.

PRICE £15 00 P. & P. £1

HAVERSON MODEL P.A.
TWO ZERO

An advanced solid state general
purpose niono amplifier suitable
for Public Address system,
Disco, Guitar, Gram., etc. Features 3 1nd1v1dually con-
trolled inputs (each mput has a separate 2 stage pre-
amp). Input 1-5miv into 47k. Input 2'5mv into 47k,
(suitable for use with miic. or 8uitar etc.). Input 3
100mv into 1 meg. suitable for gram. tuner, or tape etc.
Full mixing facilities with full range bass & treble
controls. All inputs plug into standard jack sockets on
front panel. Qutput socket on rear of chassis for an 8
ohm or 16 ohm speaker. Output in excess of 20 watts
R.M.S. Very attractively finished purpose built cabinet
made from black vinyl covered steel, with a brushed
anodised aluminium front escutcheon. For ac mams
oberation 200/240v. Size approx. 123" w. X 5" h. X 74" d.

Special introductory Price £28-004-£2-50 carr. & pke.

Mullard LP1159 RF-IF Module 470 kHz £2-25+
P.&P. 20p. Full spec. and connection details supplied.
Pye VHE/FM Tuner Head covering 88-108 M/Hz, 10-7
M/Hz LF. output. 7-8 Volt + earth. Supplied pre-
aligned, with full circuit diagram with precision-geared
FM gang and 323Pf + 323Pf A.M. Tuning gang only
£3-15 - P. & P. 35p.

STEREO DECODER ;

SIZE 2” X 3” X }” ready built. Pre-aligned and tested
for 9-16V neg. earth operation. Can be fitted to almost
any FM VHF radio or tuner. Stereo beacon light can
be fitted if required. Full details and instructions (in-
cluswe of hints and tips) subplied. £6-00 plus 20p.
P. & P. Stereo beacon light if required 40p extra.

MAINS OPERATED SOLID STATE
AM/FM STEREO TUNER
200/240V  Mains oper-
ated Solid State FM AM
Stereo Tuner Covering
M.W. 540-1605
KHz VHF/FM 88-108
MHz.

Buili-in Ferrite rod aerial
| for M.W. Full AFC and
~ AGC on AM and FM.
Stereo  Beacon Lamp
Built in Pre-amps with variable outbut

Indicator.

voltage adjustable by pre-set control. Max o/p Voltage
00m/v RMS into 20K. Simulated Teak finish cabinet.

W111 match almost any amplifier. Size 84"w X 4”h X

9%+”d approx.

LIMITED NUMBER ONLY at £28-00 + £1-50 P. & P.

Push Button Switch bank. 8 Buttons giving 16 S/P C/O
interlocked switches plus 1 Cancel Button Plus 3d/pc/o.
Overall size 57 X 21" x 17, Supplied complete with
chrome finished switch buttons. 2 for £1-80-+20pP. &P.

10/14 WATT HI-FI AMPLIFIER KIT

A stylishly finished monaural amplifier with an output
of 14 watts from 2 EL84s in push-bull. Suber repro-
duction of both music and speech with negligible hum.
Separate inputs for mike and gram allow records and
announcements to follow each other. Fully shrouded
section wound output transformer to match 3-15 Q
speaker and 2 independent volume controls, and
separate bass and treble controls are provided giving
good lift and cut. Valve line-up 2 EL84s, ECC83,
EF86 and EZ80 rectifier. Simple instruction booklet
25p +- SAE (Free with parts) All parts sold separately.
ONLY £13-50 P. £1:40. Also available ready
built and tested £18 - 00P & P.£1-40.

“POLY PLANAR’’> WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER

Size 113" X 148" X 1" deep. Weight 190z. Power
handling 20W r.m.s. (40W peak). Impedance 8 ohm
only. Response 40Hz-20kHz. Can be mounted on
ceilings, walls, doors, under tables, etc., and used with
or without baffle. Send S.A.E, for full details.

Only £8-40 each + p. & p. (one 90p, two £1-10).
Now available in either 8” round version or 41” X 81~
rectangular. 10 watts RMS 60Hz-20KHZ £5-25 +
P. & P. (one 65p, two 75D).

SPECIAL OFFER. 61" long throw, roll surround,
ceramic magnet [o) 10 watt speaker chassis.
Specially suitable for Hi Fi. £3-95 + 75p P,

27 PLASTIC CONE HF TWEETER 4 ohm, £3-50 per
matched pair + 50p P.

HARVERSONIC SUPERSOUND

10 +- 10 STEREO AMPLIFIER KIT
A really first-class Hi-Fi Stereo Amplifier Kit. Uses 14
transistors including Silicon Transistors in the first five
stages on cach channel resulting in even lower noise
level with improved sensitivity. Integral pre-amp with
Bass, Treble and two Volume Controls. Suitable for use
wnh Ceramic or Crystal cartridges. Very simple to
ify to suit magnetic cartridge—instructions in-
cluded Output stage for any speakers from 8 to 15
ohms. Combpact design, all parts supplied including
drilled metalwork, high quality ready drilled printed
circuit board with component identification clearly
marked, smart brushed anodised aluminium front
panel with matching knobs, wire, solder, nuts, bolts—
no extras to buy. Simple st€p by sted instructions
ehable any constructor to build an amplifier to be
proud of, Brief specification; Power output: 14 watts
r.m.s. per channel into 5 ohms. Frequency response
=+ 3dB 12-30,000 Hz Sensitivity: better than 80mV into
IM Q; Full power bandwidth; x3dB 12-15,000 Hz.
Bass boost approx. to = 12dB. Treble cut approx. to
—16dB. Negative feedback 18dB over main amp.
Power requirements 35v. at 1-Q amp.
Overall Size 12"w. X 8”d. X 23"h.
Fully detailed 7 page construction manual and parts
list free with kit or send 25p plus large S.A.E

AMPLIFIER KIT £13:50 P. & P. 80p
(Magnetic input components 33p extra)

POWER PACK KIT £5-50 P. & P. 95p
CABINET £5:50 P. & P. 95p

SPECIAL OFFER——only £23 75 if all 3 items
ordered at one time plus £1-25 p. & p,

Full after sales service
Also avail. ready built and tested £31-25,P. & P. £1:50.

HARVERSONIC STEREO 44
A solid state stereo amplifier chassis, with an output of
3-4 watts per channel into 8 ohm speakers. Using the
latest high technology integrated circuit amplifiers with
built in short term thermal overload protection. All
components including rectifier smoothing capacitor,
fuse, tone control, volume controls, 2 pin din speaker
sockets & 5 pin din tape rec. /play socket are mounted on
the printed circuit panel, size approx. 9%” X 23" X 1”7
max. depth. Subplied brand new & tested, with knobs,
brushed anodised aluminium 2 way escutcheon (to allow
the amplifier to be mounted horizontally or vertically) at
only £9-00 plus 50p P. & P. Mains transformer with an
output of 17v a/c at 500m/a can be supplied at £1-50 +
40p P & P if required. Full connection details supplied.

STILL AVAILABLE
3 Valve Audio Amp. 4} w. output £8-50+-£1-40 P.& P.
Also HSL ‘FOUR’ amplifier kit. £8-00 + £1-40P. & P.

All prices and specifications correct
at time of press and subject to
alteration without notice.

Opon 9.30-5.30 Monday to Friday. 9.30-5 Saturday. Closed Wednesday.

HARVERSON SURPLUS CO. LTD.

(Dept. P.W.) 170 HIGH ST., MERTON, LONDON, S.W.19. Tel.: 01-540 3985 |\’ ONLy. SEND SAE WITH

1w minules from South Wimbledon Tubs Station.

A. MARSHALL (LONDON) LTD. DEPT. P.W.
LONDON—40-42 Cricklewood Brogdway, NWw2 3ET

Tel. 01-452 0161. Telox 214!

Tel. 041-332 4

Tel. 0272 654201

and at 325 Edgware Road, W2. Tel. 723 4242
GLASGOW—85 West 3I;egent Street, G2 2QD

BRISTOL—1 Straits Parade, Fishponds Road, BS18 2LX

PLEASE NOTE: P. & P.
CHARGES QUOTED APPLYTO

ALL ENQUIRIES.
CALL IN AND SEE US

9-5.30 Mon-Frl.
9-5.00 Saturday

EXPRESS
MAIL ORDER
Tel Orders

on Credlt Cards
£10 minimum.

POPULAR SEMICONDUCTORS MJEg’;’O ::g lM38°N -80 OPTOELECTRONICS i TRIACS Plastic Pack 400V
o JE521 i tmgg1A z::g Full range of Opto . — 6 amp 16 amp

2N706 mpeNsz4 40 BCI73 20, BF1 3 02 - : Gnoiae m b 4 Slame fato
e MmN 40 ECHE  GRBHT  SI[MBERSs o iiMIHN 180 W catalegue 12 amp 25 amp
Gli132  -37 2N3447 15 BCiBSL 14|BFI78 5 | MPSAGS -25 'LMIMN 1.43 LEDS o DIACS
oN1711  -30:2N5448  -15.BC183  -12|BF179  -30 | MPSAS5 -25:LMi86N -0 3mm Red 19p, Gr 25p, Y 25p , l‘ ST2  20p
2N2102  -60'2N5449  -19!BC183L -14|BF180  -35| MPSAS6 -25.LM38IN 1-05 5mm Red 21p, Gr 26p, Y 26p [, BR100 48p
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RESONANCE
INDICATOR

DHEKING G3TQN

Rl

When designing, building or servicing RF equipment
it is sometimes necessary to know the frequency at
which a particular coil resonates or tunes. A recent
example involved a radio IF stage with very low gain;
one of the IFTs seemed suspect and this was removed
from the printed circuit and dismantled to expose a
small ferrite-enclosed coil and an even smaller
capacitor with unreadable markings. Using an RF
signal generator and the apparatus described here it
was found that a 470pF capacitor tuned the coil fo
the correct IF; an ‘outboard’ capacitor was then fitted
across the IFT, bringing the radio back to 100 per
cent performance, and the test apparatus was
returned to the shelf to await the next emergency.

This resonance indicator is not intended to replace
more accurate (and more expensive!) apparatus, but
rather to provide a rapid method of checking un-
known tuned circuits in the range 100kHz to 28MHz.
With a given inductor in circuit, the values of un-
known capacitors may be found within the range of
VCla and b by resonating the inductor at the same
frequency, first with and then without the unknown
capacitor between terminals N and M. The change in
the value of VCla or VClb needed to re-establish
resonance is therefore the value of the unknown
capacitor.

Circuit operation

In a series tuned circuit maximum current flows at
resonance and in Fig. 1 this current through R1 feeds
the emitter of Trl with an increased RF voltage com-
pared with the voltage at other frequencies. The
emitter and base of Trl, just biased on by R2, VRI1,
form a detector circuit and the boosted RF thus acts RF in from signal
to increase the emitter-base current. The resulting FEIEREEr E—
increase in collector current is indicated by the meter
so that the resonance of a particular coil with a
selected capacitance and freguency is now known.

%

- Coil under test ,

Construction o b TR e
Because a variable capacitor usually has the frame }Link

earthed, this has to be fitted at the ‘bottom’ of the :
circuit and the operational electronics are therefore
at the ‘live RF’ end, as is the push-button on-off
switch. All components apart from R1, S1, 52, VC1 and
M1 may be fitted to a piece of Veroboard; VRI1 is
adjusted to give a small (about 20 per cent) pointer
deflection when S1 is closed. R1, a carbon type, is
fitted directly from the coaxial RF input socket to
terminal O to limit excess inductance; the circuit ¢ .
board could be attached across R1 by short stiff wires 7, GTo8
if one wishes to avoid making additional fixings to
the chassis or panel. See Figs. 2 and 3. Fig. 1: The circuit diagram of the RF Resonance Indicator.
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VC1 is bolted direct to the case. A metal case is
recommended rather than a plastic one. A short
pointer on the shaft traverses over a card scale glued
to the outside of the box. During construction ensure
that the link between terminal N and P is easily
removed for ease of calibration.

The single Mallory cell (in its holder) may be glued
into place, and should last for several years.

Piece of veroboard mounted on stiff wires
between meter and R1,,

\A C1 VR1 Comaial
S Q Co-axia
R input
M1 .:2\2’ 0'02::“ “. \‘socket
000 0 © O o o o 0‘
- &d Jo® S oce -
\ R4 Tr1
L
U
Cell glued
to case
Screw
rterminals
GT97

Fig. 2: General wiring inside the aluminium case.

Calibration

Connect a coil (fifteen turns of plastic or enamel
covered wire close-wound and taped securely to a
ferrite aerial rod will do) between terminals P and O.
Temporarily unsolder the link N-P. Connect a close-
tolerance 50 or 100pF silver mica or polystyrene
capacitor between terminals N and M, keeping Si1
closed. Then vary the tuning of the RF signal
generator connected to the RF input socket while
looking for a peak in meter deflection. Without
changing the RF generator frequency, remove the
external capacitor, connect N-P and vary VCI1 until
the meter reading again peaks.

The scale-card may then be marked with its first
50 or 100pF calibration point. Close S2, retune VC1
for peak reading and calibrate the other scale. Depend-
ing upon the particular type of variable capacitor
available it is possible that the minimum capacitance
of both gangs in parallel is more than 50pF and that
100pF will be the first calibration.

Now with VC1 set to the S0pF calibration point, add
the external capacitor and vary the input frequency
to obtain a peak meter reading. Remove the external
capacitor and increase the value of VCI1 to regain
the peak meter reading, marking this new calibration
point on the scale. In this way calibration points may
be located at 50 or 100pF intervals around the scales.

It will also be possible to confirm the basic
frequency formula that if the 15-turn coil resonates
at about 5 to 6 MHz with 50pF, then at 450pF, nine

498

* components

Note breaks in print at rows 3 and 6 Co—a'{i%l
C1 VR socke

To meter \ |

positive

To meter

B1 negative -l-—-" ¥

B1+ via $1
GT99

Fig. 3: Showing the component positions on the Veroboard, and meter
and battery interconnections.

times the original capacitance, the resonant frequency
becomes one-third of its value at about 1-8MHz, This
is because resonance is proportional to the square-
root of the ratio of capacitance change.
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The C15/15 is a unique Power Amplifier providing Stereo 15 watts per channel or 30 watts Mono and can be used with any car
radio/tape unit. It is simply wired in series with the existing speaker leads and in conjunction with our speakers S15 produces
a system of incredible performance.

A novel feature is that the amplifier is automatically switched on or off by sensing the power line of the radiojtape unit hence
alleviating the need for an on/off switch.

The amplifier is sealed into an integral heatsink and is terminated by screw connectors making installation a very easy process.

The $15 has been specially designed for car use and produces performance equal to domestic speakers yet retaining high power
handling and compact size.

C15/15 Data on S15

15 Watts per channel into 4Q 6” Diameter

Distortion 0-2% at 1KHz at 15 watts 51" Air Suspension

Frequency response 50Hz - 30KHz 2” Active Tweeter

Input Impedance 8Q nominal . 200z Ceramic magnet

Input sensitivity 2 voits R.M.S. for 15 watts output 15 watts R.M.S. handling

Power line 10 - 18 volts 50 HZ - 15KHz frequency response
Open and Short Circuit protection 4Q Impedance

Thermal protection

Size 4 X 4 X 1 inches

C15/15 Price £17-74 + £2-21 VAT P & P free $15 Price pre pair £17-74 + £2-21 VAT P & P free

TWO YEARS' GUARANTEE ON ALL OF OUR PRODUCTS

L.L.P. Electronics Ltd., Please Supply

dH Total Purchase Price..............
Crossland House, I Enclose Cheque [1 Postal Orders 1 Money Order (0
Please debit my Access account [ ] Barclaycard account [}

Nackington, Canterbury,

Kent CT4 7AD. Account number
Tel. (0227) 63218. Name & Address
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SUPER TOUCH—SENSITIVE PIANO

We have shown our special brand of skill and expertise in
designing this piano, featuring:—

Wide range of touch-sensitive response ESU design. Free
from breakthrough noise,

Choice of keyboard C-C or F-F.

Two models are available. Mode! TS50 is a touch-sensitive
piaho only. Model TS53 has extra effects of Honky-tonk,
Harpsichord with fast and slow tremolo.

KIT SECTION PRICE LIST )

ESU5 -+ 5 Keyer Units £11:95 each, 5 required.

ESUS - 6 Keyer Unit £13-95, 1 required.

Power Supply £9:50

Keyboard and Switches £33:00

Toneforming, Headphone and Voltage Regulator £14-50
Loud and Soft Pedal £7-95

Master Tone Generator £15-00

Tremolo Unit £3-75

Cabinet switches, etc. £32-50

SPECIAL OFFER

We will pay VAT and carriage on all orders received up to
31st October.

Can you afford £750 for an electronic pianc? If the answer is
NO why not visit our showroom and try cur electronic pianos,
discuss the technicalities in detail without obligation.

WE GUARANTEE TO SAVE YOU MONEY. IT IS SIMPLE
ONCE YOU KNOW HOW.

Component shop: 40a Dalston Lane, Dalston Junction,
E8 2AZ. Tel, 01-249 5624.

Parts for organ builders

Other useful components in stock for organ work.
Send 50p plus 20p p. & p. for the new monthly magazine
‘Electronic Organ Review'.

Sleins

ELECTRONIC MUSICAL
INSTRUMENTS

12 Brett Road, Hackney,

London, E8 1JP. 01-986 8455/
01-986 5063

Complete digital Clock Kits
TEAK OR PERSPEX CASE
NON ALARM £12-50

ALARM £15.50

FEATURES
@ 4 LED digits 4" high. Red.
@ 12 hour display with AM/PM
indication
@ Mains frequency accuracy
@ Easy to build: all components included
@ Beautiful real wood case or Perspex:

“DELTA”

67 x 24" x 3" White, Black, Red, Blue, Green
@ Flashes to indicate power cuts
NON-ALARM ALARM
Complete kit including case ..  £12:50 Pulfed' Alarm Tone. Automatic Brightness
control.
Ready Built .« £14'50 9 minute Snooze. Simple Setting.
Module kit excluding case .. £9-50 Complete kit including case .. £15-50
eady Bullt . £17-00
Ready Bullt o B1000 pmoqyle kit excluding case ..  £13-00
Ready Built . #1350

TIMER FACILITY: Stopwatch use up to 9min 59secs .. extra 50p.
I EXCELLENT DESIGN ANODISED ALUMINIUM ALARM CLOCKS I

@ Green digits, Snooze repeater alarm Superb value £‘II 36 Order CA/S
7-28 Order WAJA

DISPLAYS: FND 500 ” LED £1-19 each: 6 for £6-48

NSB5430 1” red LED stick of 4 £4-32 5LTO2 $” green phosphor stick of 4 £5-67
CLOCK CHIPS: 50253N Alarm 12/24hr. 4/6 digit £5-67

50362N Caiender clock £7-75 MM 5385N 12hr, 4 digit Alarm £4:32

6 Decade Up/Down Counters: 50395/6/7 £13-10

MICROPROCESSOR: 780 C.P.U, £29:70
280CTC £15-70 1702A UV Erazable PROM £11-35

280 PIO £15:70 2102NA 1K Static RA £3-15

UV PROM Erazer £103-00 + £5-00p. & p. 4KXI 16-pm Dyn. RAM £7-05
RECHARGEABLE BATTERY SET Super Value £8-10

Includes: 4 AA (1-2v) Nickel Cadmi tely £4-32)
3/6/9v switched Universal Mams Adaptor with 4 plug connector for most
calculators (separately £3-78) plus battery holder.

ELECTRONIC DOORBELL. Warbling tone. Runs off PP3 £5-40

LIQUID CRYSTAL WATCH. 5 function. Backlight. Chrome
case. Black strap £17-28

@ Red digits. Brightness Control. Snooze

payment with order to:

BARON (P.W.) q
SOUTHVIEW HOUSE, 6§ GOWER ROAD, @ <o
ROYSTON, HERTS Tel. ROYSTON 43695

4-Octave C-C keyboard £26-00
5-Octave C-C keyboard . £28-00
§-Octave F-F keyboard £28-95 .
13 note pedal board £25-00
25 note pedal board £55-00
32 note pedal board £115-00
stop switches 75p
Tone Generator Units

GD500/5 with 73 outputs £39-95
GD500/6 with 85 outputs £48-50
GD500/7 with 96 outputs £52-50
Diode Gate Sustain and Distribution Units

4-Octave with 3 pitches £32-60
4-Octave with 4 pitches £38-00
5-Octave with 3 pitches £33-00
5-Octave with 5 pitches £60-00
5-Octave with 6 pitches £65-00
4-Octave with 9 pitches £88-00
5-Octave with 9 pitches £96-00
Toneforming Units

3 pitches with 10 voices £24-00
4 pitches with 10 voices £26-00
4 pitches with 15 voices £27-50
5 pitches with 10 voices £38-40
6 pitches with 19 voices £65-95
9 pitches with 10 voices £40-50
Rotating Speaker Units

Bass unit £68-00
Mid Range £75-60
Hi-Fi Horn £89-00

Wilmslow

-

o« Audio

THE firm for speakers!

SEND 10P STAMP FOR THE WORLD'S BEST
CATALOGUE OF SPEAKERS, DRIVE UNITS,
KITS, CROSSOVERS ETC. AND DISCOUNT
PRICE LIST.

ATC @ AUDAX ® BAKER @ BOWERS & WIL-
KINS ® CASTLE @ CELESTION @ CHARTWELL
! COLES @ DALESFORD @ DECCA @ EM! @
' EAGLE @ ELAC @ FANE @ GAUSS @ GOOD-
MANS @ HELME @ I.M.F. ® ISOPHON @ JR @
JORDAN WATTS @ KEF @ LEAK @ LOWTHER
MCKENZIE @ MONITOR AUDIO @ PEERLESS
® RADFORD @ RAM- @ RICHARD ALLAN @
SEAS @ TANNOY @ VIDEOTONE @ WHARFE-
DALE

WILMSLOW AUDIO c....rw,

I SWAN WORKS, BANK SQUARE, WILMSLOW,
’ CHESHIRE SK9 1HF
Discount HiFi Etc. at 5 Swan Street and 10 Swan Street

TEL: WILMSLOW 29599 FOR SPEAKERS
WILMSLOW 26213 FOR HIFI I

R
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John ThorntonLawrence GW3JGA & Ken Mc Coy GW8BCMY

The passing of the Radio Amateurs’ Examination, set
by the City and Guilds, requires a certain level of
theoretical technical knowledge. Whether one con-
siders that this level is too high or too low is beside
the point. The course that follows is intended, with
the help of certain external aids, to prepare the
reader to pass the examination. It will not teach him
all about electronics!

Practical Ohm’s Law
Before we move off Ohm’s law and resistance, let
us see how it can be applied to calculating the resis-
tor values in a practical circuit. We are going to use
an audio frequency amplifier as an example and this
" is shown in Fig. 1a. As we are only concerned with
the DC conditions and how they are set up, we can
forget about all the AC components, the coupling and
de-coupling capacitors, leaving only the DC compo-
nents as shown in Fig. 1b. Most modern small signal
transistors have a beta (DC gain) of 100 or more, this
implies a very small base current, sufficiently small

-

O

0
Dy
a

— i

R2
R4 TCB
—0

(a)

O
R3
R1
OsimA imA
(104 A) (1073 A)
R2
R4
\j \J
(b) °
+
T O
4e0V ’
90V
1.0V 1
GTH3 (c) Q

Fig. 1: The application of Ohm's Law to a simple transistor circuit.
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you want to pass the

that it may be ignored altogether if certain “rule-of-
thumb” conditions are observed. ]

In a small signal audio frequency transistor ampli-
fier stage, the collector current for optimum gain,
noise performance, etc.,, would be about 1 to 2mA,
so for simplicity we will choose 1ImA (10—2A). Now
for the current flowing down the base potential
divider, R1 and R2. As a rule-of-thumb guide this
should be a tenth of the collector current, so in our
circuit it would be 0-1mA (10—*A). This ensures that
this current is large compared with the small bias
current of the transistor. The two currents are shown
in Fig. 1b.

Now for the voltages in the circuit. First we must
know the supply voltage, so for our example we will
make this 9V. The emitter resistor R4 provides
stabilisation of the operating conditions for Trl. A
typical voltage drop across this would be 0:5 to 1V.
So again for simplicity we will choose 1V. The col
lector voltage should sit midway between the emitter
voltage +1V and the supply voltage +9V, that is at
+5V. This will allow a signal voltage swing on the
collector to go positive by 4V to the supply voltage
and negative by 4V to the emitter voltage. Remem-
ber, up the page is more positive and down the page
is more negative (away from positive}! Finally, the
voltage drop across the emitter-base of a silicon
transistor is 0-6V so if the emitter is at 41V the
base will be at +1-6V.

Now for the sums to work out the value of the
resistors, these are taken in reverse order.

. . . some practical experience is desirable!
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vV o1V
R4 =1 ={ooa —10°0=1
vV 4V
=TT R T T == 3 = Q
R3 =~ =000 =4 x 109 Q=dk
vV 1.6V
_ Y _ L6V e 1040=16k0
R2 =T =10A x

V 9-1-6V 74V
e o e e T 4 () — Q
RI—I——I:I =104 =74 x 104 Q=T4k

In a practical circuit the value of each resistor
would have to be chosen from the list of “preferred”
values. There are 12 “preferred” values in each
decade of the 10% tolerance range of resistors and
24 “preferred” values in the 5% range.

10% (E12) range:—
1-0,1-2,1-5,1:8,2-2,2-7,3-3,3-9,4:7,5-6,68, 82

59 (E24) range. All the above values plus: —
11,1:3,1+6,2-0,2-4,3-0,3:6,4-3,5°1,6:2,7:5,9-1.

To complete our exercise let us now specify the
preferred values for our circuit.

R1 R2 R3 R4
74kQ 16kQ 4kQ 1kQ
75k} 16kQ 3-9kQ 1k
68kQ 15kQ 3-9kOQ  1kQ

Calculated value
5% range (E24)
109% range (E12)

Magnetism

‘We are not proposing to spend any time on perma-
nent magnets except to say that a permanent magnet
has a “north seeking” pole and a “south seeking”
pole and that imaginary lines of magnetic field or
force run from the north to the south pole of the
magnet. If two magnets are brought close together
then the poles attract one another if they are dis-
similar, N-S or S-N, and repel one another if they are
similar, N-N, S-S. (See Radio Amateurs’ Examination
Manual, page 9).

If you are a family man, perhaps you could borrow
your son’s copy of the Ladybird Book, “Magnets,
Bulbs and Batteries”! Seriously though, it’s an excel-
lent little book and illustrates pictorially the effects
we are going to discuss.

Magnetic Effect of an Electric Current

In the following section we shall look at the
magnetic effects produced by currents flowing in
conductors. When illustrating these effects in dia-
grams it is essential to know the direction in which

Fig. 2

“~Conductor “~Conductor

Current flowing“Into” page Current flowing “*Out”of page
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the current is flowing and the way this is done is
shown in Fig. 2. A cross on the conductor relates to
the flight of the arrow and indicates that the current
is flowing away from the observer and a dot on the
conductor represents the point of the arrow and
indicates that the current is flowing towards the
observer.

Now, let’s get down to business and look at a
conductor in cross section as shown in Fig. 3. The
conductor is surrounded by button compasses, no cur-
rent is flowing and the compasses are taking up a
position in line with the earth’s magnetic field- When
current flows through the conductor away from you,
as shown in Fig. 4a, a magnetic field is produced and
the compasses align themselves with the lines of this
field, in a clockwise direction. When the current flows
in the reverse direction, towards you, as shown in
Fig. 4b, you can see that the direction of the magnetic
field is also reversed. Remember, reversal of the cur-
rent produces a reversal of the field.

Conductor
(No current flowing)

Dotted lines indicate direction of earths
magnetic field

Button compasses

Direction of lines of magnetic
field due to current flowing in
the conductor

Direction of lines of magnetic
field due to current flowing in
the conductor

The Solenoid

If a conductor is formed into a single turn coil,
a cross-section view would appear as shown in Fig. 5.
You will now notice that the magnetic fields produced
in the centre of the coil are in the same direction
and are, therefore, more concentrated. The solenoid
is a coil comprising a number of turns, as shown in
section in Fig. 6. Here you can see the overall effect
of the lines of magnetic field around each conductor,
combining to produce a concentrated field in the
centre of the solenoid, with an overall magnetic field
similar to that produced by a permanent bar magnet

Practical Wireless, November 1977
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Magnetic field direction due to current
' flowing away from you

NOZ
202

Magnetic tield direction due to current
flowing towards you 6Ti06

A Fig. 5 ¥ Fig. 6

(.
o

NEEED

with its “north seeking” pole and “south seeking”
pole, The magnetic polarity of the solenoid can be
deduced by observing the direction of the current
flow when viewing the coil at one end, as shown in
Fig. 7. The arrows on the letters indicate the direc-
tion of the current and make a useful memory aid.

@ @

Direction of current flow +6T108

AAAAAA

GT107

Now, suppose we place a conductor in a magnetic
field, with no current flowing, as shown in Fig. 8a,
there is no disturbance to the field. When a current
flows through the conductor, its resultant magnetic
field reacts with the existing field, as shown in Fig. 8b.
You will see that on one side of the conductor the
lines of magnetic field are in the same direction as
those produced by the current and tend to reinforce
the field on that side whilst on the other the fields
tend to cancel out. This causes a force to be exerted
on the conductor resulting in its moving in the direc-
tion indicated. A reversal of current produces a re-
versal in the direction of movement, as shown in
Fig. 8c.

Practical Wireless, November 1977
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Conductor
(No current flowing )

Direction
of movement

el |
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(c)
— =

©

V

of movement

Fig. 8: Physical effect of current flowing in a conducior situated in a
magnetic field.

Direction of motion

A

Field direction

- v
) 4
S

4ent direction GT110

Fig. 9: Effect on a conductor when it is moving in a magnetic field.

A

N

A

Finally, let us look ai the converse of this effect
where the conductor is moving at right angles to a
magnetic field, as shown in Fig. 9. Here a flow of
current is INDUCED in the conductor and its direc-
tion depends on the direction of the motion. The
memory aid for this, which is Fleming’s Left Hand
Rule, is illustrated in Fig. 10.

The Left Hand Rule
If the thumb, forefinger and second finger of the
Left hand are placed at right angles to one another,
(1) The Forefinger indicates Field direction.
(i1) The ThuMb indicates Motion direction.
(iii) The SeCond finger indicates Current direc-
tion.

So that, if we know any two of the three directions,
the third can be found.
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To summarize what we have seen in this section,

(i) If we pass current through a conductor a
magnetic field is set up around it.

(ii) The direction of the field depends on the
direction of the current flow.

(iii) If the conductor is in a magnetic field and
a current is made to flow in it, the conductor
will move, the direction of motion being
dependent on the direction of current flow.

(iv) If a conductor is moved in a magnetic field,
then a current will be induced in the conduc-
tor, the direction of which is dependent on
the direction of motion.

I NS

——Fe

ST

ThuMb \\

ond finger

zQO—-i0

seC
U
R
R
E
T GTIM

Fig. 10: lllustration of Fleming's Left Hand Rule. The importance of
memorising this rule cannot be siressed too sirongly.

You may begin to wonder what on earth all this
has to do with amateur radio, so we will explain that
the relationship between the direction of the current
flowing in the conductors and the resulting magnetic
field, together with the rate at which a conductor is
moved in a magnetic field, are all basic ideas related
to the generation of Alternating Current (AC).

Electromagnetic Induction

In the previous section you will have noticed the
term INDUCED current, or a current produced by
electromagnetic induction, This effect can best be
demonstrated by means of the interaction of a bar
magnet and a solenoid, Fig. 11. If the bar magnet is
moved into the solenoid a deflection will be noticed
in the meter connected between the ends of the wind-
ings. When the bar magnet is removed a deflection
will be noticed again, but this time in the opposite

. DA 9.9.9.%
: " Al

GTH2 | @

Fig. 11: A practical experiment which will show that a current is
generated when a bar magnet is inserfed info or removed from a
solenoid. Remember :(—~No movement, no current!

\
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direction. Whilst the magnet is stationary, no deflec-
tion will be observed. As an aside, you will also notice
the fact (and by no means an insignificant one) that
the faster you move the magnet, the greater the
meter deflection.

As we have said before, some practical experience
is very desirable, so why not wind yourself a solenoid,
50 to 100 turns of insulated wire on a toilet roll tube,
connect it to a milliammeter, push in a magnet and
see what happens! ,

The meter deflections indicate the presence of a
potential difference between the ends of the solenoid
conductors, giving rise to INDUCED current. If we
think about this for a minute we will remember that,
while current is flowing in the solenoid, that current
will produce a magnetic field. Now, the direction of
that field will be such as to oppose the motion of
the magnet which induces it. Thus, if the north pole
of the magnet is pushed inside the solenoid the cur-
rent flow induced will produce an apparent north
pole at that end of the solenoid, thus tending to
oppose the magnet’s motion. As the magnet is with-
drawn the induced current will produce an apparent
south pole at that end of the solenoid, again opposing
the extraction of the magnet, since a north pole will
attract a south pole.

... what is meant by ‘reflected impedance’ ?

The German physicist Lenz formalised this in his
Law in 1834. Basically it means that the direction of
the induced potential difference tends to set up a cur-
rent opposing the motion or change of magnetic field
producing that potential difference. Now the magnetic
field which is used to induce currents in a solenoid
need not come from a permanent magnet. It could
come from another solenoid placed in close proximity
to the first. In this we have the bones of the TRANS-
FORMER, but, before we look at that subject, the
question of the nature of ALTERNATING CURRENT
(AC) arises. Again, the previous sections will be of
assistance since AC is best understood when refer-
ence is made to the facts relating to conductors mov-
ing in a magnetic field.

To be continued next month

Readers are asked to note that the publications
mentioned already in this series as recommended read-
ing have recently been increased in price. They are “A
Guide to Amateur Radio” and “The Radio Amateurs’
Examination Manual” which now cost £1-38 and 86p
respectively. They are obtainable from the Radio
Society of -Great Britain, 35 Doughty Street, London
WCI. The prices are inclusive of postage.
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Fig. 1 shows the melody keying, percussion, sustain
and tone forming circuits in their entirety. ICs 7, 8
and 9 are the priority encoders described in Part 1.
They receive the 37 tones from the generators on
pins 16 to 27 in the case of ICs 7 and 8, and 15 to 27
for IC9. There are 13 inputs to the latter to allow
for bottom C. Single lines to each keyboard con-
tact can be seen clearly. When one of these lines
is pulled to ground through the respective switch,
the note associated with that key is latched and fed
out at pin 9. The links between the ICs give priority
to the highest note played.

Melody Circuits

The high level signals generated at the outputs of
the priority encoders are fed to potential divider
(R11 and R12) which reduces them to a level less
than Vhe for Tr3 which is connected as an emitter
follower. If there is no bias at the base of this tran-
sistor the audio signal will not appear at the emitter;
the rate of application and removal of bias at this
point controls the envelope of the output signal—
thence the duration of sustain. If S1 and S$2 are
closed the priority output from IC9 (pin 31) is routed
through the three cascaded gates of IC1lb, ¢ and 4,
and eventually appears, at reduced level, across VRS5.
A proportion of this is fed through D2 to the base of
Tr3 providing the bias necessary to allow the audio
signal to appear at its emitter. C6 creates a slight
time constant, in conjunction with the setting of VRS,
to introduce attack in the envelope.

When the selected key is released the priority
signal falls immediately to zero but D2 becomes re-
verse biased allowing a charge to remain on C6.
This charge keeps Tr3 (which can be considered to
be an analogue gate) open and the audio continues
to appear at its emitter. Over a short period the DC
charge on C6 leaks away through Tr3 as base current
and the bias is slowly lost. As this happens the audio
signal at the emitter dies away. Because the signal
is a square wave to start with there is no distortion
in this operation. The period of charge leakage sets
the sustain duration and this can be controlled by
adjustment of VR6 which sets the base current for

Practical Wireless, November 1977
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the transistor. This latter control is brought out to
the front panel.

§2 introduces a low-leakage tantalum capacitor
into the path of the keying strobe. This differentiates
the control signal for Tr3; this opens the analogue
gate momentarily allowing a short burst of audio
through, The sustain setting controls the rate at which
this percussive burst dies away. The burst of audio
occurs on the depression of the key and will not
sound again until the key is released and pressed
again. :

IC10 is the repeat percussion oscillator, frequency
controlled by VR4 (again a front panel control). When
S1 is open the low-frequency pulses of this oscillator

* are fed through IClla and pass through the following

gate when a key is depressed. Instead of getting a
steady DC level at pin 10 of IC11d, the keying signal
is now chopped by the repeat signal. This creates
note repetition. Using this in conjunction with the
sustain control produces effects such as banjo or
xylophone sounds. Note that C7 should be a tantalum
capacitor,

The RC circuitry following Tr3 creates the voicing.
Normally 83, 4 and 5 are closed which shorts the
signals to ground. Opening one or more of these
switches introduces a particular tone colour. The
signals of these three options are mixed by R21, 23
and 26 before being fed to the front panel “Melody
Volume” control and thence to the melody buffer
amplifier with gain set by VRS. This signal is then
fed to the power amplifier or phono output stage.

Use Soldercon sockets for ICs 7 to 9 but do not
insert the infegrated circuits. Complete the assembly
of the rest of this section by reference to Fig. 2. To
facilitate testing, solder temporary links across the
pairs of pins which will eventually go to S1 and S2.
At the same time, temporarily wire in VR4, VR6
and VR7. Set the potentiometers and presets as fol-
lows to start with: VR4 Midway, VR5 To bottom
{(ground) end, VR6 To bottom end, VR7 Midway, VR8
Midway.

Insert the tone generator ICs. With a couple of
lengths of wire fitted with clips, select one of the
tone lines (see last month’s circuit) and hook it tem-
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porarily to the end of R11 which goes to the priority
encoders. This will provide a test signal. The other
wire should have one end clipped to pins 5 and 6 of
IC11 (the end of R16 going to this point will do). The
other end of this wire simulates keying by touching
it to the + 12V rail (at the positive end of C8).
Connect the power supply as described last month
plus a loudspeaker. When you apply power you should
hear nothing. Next hook the keying wire to +12V
and you should still hear nothing. Gently adjust the
wiper of VR5 away from the bottom end of its track
to produce a tone in the loudspeaker. Adjust VRS
until the tone just reaches a stable level (ie does not
get louder with increase of the setting). If, at this
stage the volume is uncomfortably loud or is distort-
ing, reduce the value of VR8. Remove the keying wire

506

from the 12V source and the tone should stop imme-
diately. Slowly advance VR6 and tap the keying wire
on and off the 12V point. The sustain effect should
get greater as VR6 is increased in value. If you get
an unpleasant click at each contact with. the keying
point, you have probably advanced VR5 too much—
this setting is fairly critical.

Remove the link across the pins for S2 and try the
keying test. You should get the single burst of sound
when the keying contact is made. Finally remove the
link across the pins for S1. This time, when you key,
you should hear repeated percussive bursts of sound—
rate adjustable by VR4. )

Turn off the power and remove all temporarily con-
nected potentiometers and also remove IC12 or it will
be impossible to test following stages.

Practical Wireless, November 1977
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Drum and Rhythm Section

Fig. 3 shows the drum and cymbal voicing circuits.
Tr7 is used as a white noise generator and feeds the
cymbals and snare drum stages. Cymbal pulses from
the rhythm generator IC are used to gate white
noise through Tr8. The envelope of the gate is set
by C25 with R63 and R56. The noise is filtered at
top and bottom by C26 and C27 respectively. VR15
is used to balance the cymbal level with that for the
other instruments.

The snare drum circuit is a little more complex. A
sharp burst of white noise is generated at the collec-
tor of Tr9 when the trigger is received from the
rhythm generator. This is fed to IC17 which is con-
nected as a low-frequency phase-shift oscillator. VR16
is set so that the circuit is just NOT oscillating.
When the white noise burst arrives it triggers a
decaying oscillation in this stage and mixes with the
frequency so produced. Some care is needed in set-
ting VR16 for optimum results but the sound is quite
realistic. The bass drum sound is produced by using

the rhythm pulse to trigger a similar phase shift
oscillator which is tuned to a lower frequency, VR19
controls the oscillation point.

Assembly details are shown in Fig. 4. Do not insert
the rhythm generator chip (IC14) at this stage. Note
that this is an 18-pin package. When everything
apart from IC14 has been correctly inserted, tem-
porarily connect VR17 to its pins and set the controls
as follows: VR15 Minimum resistance, VR16 Mini-
mum resistance, VR17 Midway, VR18 Midway, VR19
Minimum resistance.

Connect the power supply. Slowly increase the
value of VRI19 until oscillation just starts then turn
it back slightly so that it just stops again. With a
flying lead, momentarily touch +12V to the top end
of R79. You shouid hear a “thump” similar to that
from a bass drum. Adjust VR19 for the correct
amount of decay. Use VR18 to preset the level.

Now test the snare-drum circuit. Apply + 12V pulses
to the top end of R64 and adjust VR16 for best results.
Try to achieve a reasonable balance with the bass
drum. A 100kQ component for VR16 would make for
easier adjustment. After build-
ing several models it was found

CHASSIS TA? 8 ot
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Fig. 4: Section of the main PCB
carrying the circuliry of Fig. 3.

that the best setting is very
close to the bottom end if the
original 500k} potentiometer is
used.

Finally, test the cymbals by
applying +12V to the end of
R63 going towards the rhythm
generator and adjust VR15 until
the sound is realistic. As with
the snare drum circuit, adjust-
ment may be easier with VR15
as a 100k} component.

The quality of the cymbals is
to some extent controlled by
Tr8. There is a large variation
in gain for this device and a
very high gain might saturate
the device with the trigger
pulse. This can be detected by
a kind of ‘“hesitation” at the
beginning of the cymbal sound.
It is remedied by reducing the
value of R58 from 10kQ to
4.7k,

& 4 z—so“é-@; -

Accompaniment
Circuits ‘

The Accompaniment circuits
are shown in Fig, 5 and the
assembly details of this stage in
Fig. 6. ICl14 is the rhythm
generator the speed of which is
controlled by VR11l. Rhythms
are selected by the switches S8
to S13 singly or in any combina-
tion. The switches couple the
rhythm select inputs with the
“Any Key Down” signal pro-
duced by the chord generator.
This ensures a synchronised
start of rhythm at the instant
an accompaniment key is de-
pressed.

The chord waveform is dif-
ferent from the simple square

Practical Wireless, November 1977
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Fig. 5: The last part of the circuit to be described is for the Accompaniment.
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Fig. 6: Assembly details for the circuit shown in Fig. 5.

wave produced in the melody circuits in that it is
more akin to a staircase which constantly changes
its shape (depending on the harmonic relationships
between the three or four elements it comprises).
The simple emitter follower type of envelope shaper
would introduce asymmetric distortion. Tr5 in con-
junction with R42 acts as a voltage controlled attenua-
tor. The mixed chord signal is applied to its collector
via C15 and taken from this same point via C19 for
further processing. If Tr5 is “turned on” the signal
is shunted to the positive rail and its amplitude falls
to nearly zero. The transistor is biassed so that this
is the usual condition. When it is turned off—by
means of the snare-drum pulse—the signal momen-
tarily rises at the collector and then dies away as

510

the charge on C20 is shunted to ground through VR12,
This gives a percussive attack and a reasonable
sustain; the latter being preset by VR12. If S14b is in
the “Vamp OFF” position a steady DC level is main-
tained on C20 and this holds Tr5 permanently off.
In this condition any signals from the chord genera-
tor are unaffected by the envelope shaper.

The envelope shaper for the alternating bass is
similar to the emitter follower circuit used for the
melody rail except that it produces a slightly larger
signal (to allow for losses in the heavier filtering
which is applied to it). A zener diode (D3) is used to
back off the transistor’s Veb so that larger signals
can be applied without them appearing at the emitter
prematurely.

Practical Wireless, November 1977
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Last Assembly

Complete the assembly of this stage by reference
to Fig. 6. Insert Soldercon sockets for IC13 and IC9
but do not insert these ICs yet. Wire in temporary
links between the pole pins of Sl4a and b to the DC
level (at the pin adjacent to R45)—this disables the
Vamp and will make initial testing easier. Tem-
porarily short out R35 to inhibit chords. Refer to
Fig. 4 which shows the position of IC14 and connect
a temporary link between the pin labelled “S13” and
“Common”. This selects the waltz rhythm. Wire VR11
and VRI13 to their respective pins. Set all controls as
follows: VR9 to minimum resistance, VR10 to
“ground” end of track, VR11 midway, VR12 to maxi-
mum resistance, VR13 midway, VR14 midway.

Connect the power supply and loudspeaker but
before turning on insert ICs 13 and 14. Take great
care not to damage the pins. Double check the orien-
tation of these two ICs (they are expensive!).

You can now apply power and should, initially, hear
nothing from the loudspeaker. Depress the key
marked for the chord of C or, alternatively, use a
piece of wire with clips to bridge the contacts in the
position of this switch. Slowly move the wiper of
VR10 away from ground to produce the bass note.
It will be alternating and its speed should be adjust-
able with VR11. There should be no percussion -or
sustain at this stage. Set VR10 so that there is no
further increase in volume as it is adjusted. If neces-
sary adjust VR14 for correct level.

Final Steps ,

Switch off the power and remove the link between
the pole of S14a and the DC level pin. Now insert a
link between the pole and its adjacent pin (which
carries the bass drum pulses).

Re-apply power to hear the alternating bass with
percussion and sustain. Adjust VR10 to remove un-
desirable clicks and then set VR9 for sustain period.
Try different chord selections by pressing other keys
and you should find that the pairs of bass notes
change accordingly.

Removing the shorting link across R35 should pro-
duce static chords—depending on the key you are
depressing. Try the 7th and Minor select keys in
conjunction with the selected chord.

Switch off the power and re-connect the pole pin
for S14b to its immediately adjacent neighbour (carry-
ing the snare-drum pulses). Re-apply power and you
should now hear rhythmic chords interspersed with
the alternating bass. Adjust VR12 for the best dura-
tion of cherd sustain.

Insert IC9 and then refer to Fig. 2 in Part 2 and
insert ICs 7 and 8—at the same time checking all the
top side wiring links.

Board assembly is now complete and all the stages
have been tested and initially adjusted. Remove all
temporary leads. Remember to replace IC12 and IC19.

Next month-—the final stages—assembly into the
cabinet.
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DESIGN YOUR OWN PROJECTS

CAR COURTESY LIGHT

Courtesy lights in cars can be very annoying. You
get into your car at night, sit down, shut the door and
the light goes out; leaving you fumbling in the dark
trying to insert the ignition key! Most, if not all, of
these problems can be solved by an appropriate
circuit which keeps the light on for a few seconds
after the door is closed—besides, this provides us with
an interesting design exercise!

Specification

Assuming that the car has a negative earth power
supply, the circuit in the car before modification will
consist of a 12V supply driving the light bulb, with
a switch, operated by the door, in the positive line.
We want our circuit to supply current to the light
for about fifteen seconds after the switch is opened.
This arrangement is shown in Fig, 1.

Design A

Well then, how are we going to set about doing
this? The only way that springs readily to mind (ours
at any rate) is to charge up a capacitor when the
switch is on and to let it discharge when the
switch is turned off. After all, most timing circuits are
based on this principle! Unless we are going to
become involved with relays and the like we will need
a series pass transistor in parallel with the switch
to turn on the light after the switch is turned off. The

arrangement will be something like that in Fig. 2.
Door

+12V switch
e, T o 2 g
: "

This
Car battery rmonth's Court'esy
circuit light
ov ¥
&

o °
;d;/ w522

Fig. 1: Above, the normal car courtesy light plus our circuit gives a

worthwhile advantage. Fig. 2: below, is the germ of the idea. Don't

worry about the incomplete transistor! All will be revealed later.
s1

+12v
O c/c -

L

Tr1

4 w523

R1 is the resistor through which we charge up
capacitor C1." We haven’t drawn an emitter on the
pass transistor yet, this is because we’ve not decided
whether it’s going to be PNP or NPN! Anyway, there’s
a slight problem with the circuit as it stands. We want

512
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S$1

e % :: :
| |
Tr1

point __i” C@
T c1

;;;;/ w524

Fig. 3: The diode D1 turns out to be the critical component in this
month's circuit.

Trl to turn on when the voltage at point ‘A’ reaches
a sufficiently high value: we then want C1 to discharge
slowly when S1 is turned off. However, C1 will charge
up just as effectively through Trl as through the
switch, so there’s no way that we can discharge Cl
when S1 is turned off again. Hence, with the present
arrangement, the light will never turn off. Somehow
we have to isolate the effects of the switch: and the
transistor for the purpose of charging up CIl.

A small amount of thought produced the following
simple modification: we insert a diode between the
switch and the light, so that the transistor is in
parallel with both, We then take the charging resistor
from the switch side, Fig. 3. Now when the switch is
closed Cl will still charge up and we can use the
voltage at the sense point to hold Trl on. The
difference now is that when S1 is off and Trl is on,
D1 will be reverse biased and hence no current can
pass through R1. This allows us to discharge Cl, in
some manner yet to be specified!

Having solved that problem, how are we going to
fit those two ‘dangling wires’ in Fig. 2 together? It’s
fairly obvious that we’re going to need another tran-
sistor and that we want it to turn off when the voltage
at the sense point becomes low enough. We can then

s1.

D1
% b

+12v
O

Tr1

3P ©

%k/ W525

Fig. 4: A second transistor and a working _circuit at last,
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* components

"Rt 100kQ R2 6:8kQ both 1 or YW carbon
C1  2-5uF 25V electrolytic C2 0-68uF
Tri OC35 Tr2z 2N3702 Tr3 2N3704 D1 1N4001
The tamp and the switch $1 are part of the car wiring

use this transistor to control Trl. If we use an NPN
transistor here then Trl will have to be PNP to make
them fit together sensibly, as in Fig. 4.

You can see that two additional resistors have
appeared as well as Tr2. We've included R3 to limit
the base current in Tr1—it should stop anything nasty
happening! If we don’t include R2 then Cl will be
discharged very rapidly. This is because Tr2 will
saturate and then pass a large current through the
forward biased diode of its base-emitter junction.
With R2 in the circuit the emitter of Tr2 will just
float up to about 0-5V below the capacitor voltage:
the current drawn from the capacitor is just the
current through the emitter resistor divided by the
gain of the transistor. On further consideration, what
on earth do we need R3 for? The current that flows
in the base of Trl is just Tr2’s collector current; since
R2 will limit this anyway we don’t need R3 as well
Also, B3 would be a bit of an embarrassment if it
caused Tr2 to saturate so, on second thoughts, let’s
dispense with it.

s1 D1 IN914

+6v
A ~ ™ §+

Tr2
2N3704

R2
10k
ov
e, >

Fig. 5: The test circuit for the idea, using an LED instead of the car's
lamp bulb, Note the use of a 6V supply here,

At this stage it’s probably a good idea to play
with the circuit on S-Dec to make sure that it works.
Fig. 5 shows the circuit we assembled; the 6V supply
and the LED were used merely because they were
nearest to hand. This arrangement gives a good idea
of the feasibility of the circuit so far developed.

To courtesy light switch 4__/“./'“\/"/:/\
‘ \

10kQ seems a reasonable sort of value for R2,
although we could have used any of a wide range of
values equally well. It should keep the current drawn
from Cl small and prevent excess base current in
Trl. The choice of 39kQ for Rl is also fairly arbi-
trary——it charges Cl quite quickly. Rx limits the
current in the LED to around 10mA., With these
values the circuit works with a delay of about five
seconds: so far so good. However, the light turns off
rather slowly, taking a couple of seconds after the
light starts dimming before it is completely
extinguished. The problem is that at the turn-off
point the current being drawn from Cl1 is very small
and so everything happens very slowly. We could try
sticking a resistor across Cl to increase the current
drawn at turn-off but then we’d need a much larger
capacitor, since it would discharge very quickly to
start with. We must be able to do better than this!

Surely the way to get fast switching is to use
positive feedback, i.e. regenerative switching. The

- only way to produce positive feedback here is some-

how to connect the point marked ‘X’ in Fig. 5 to the
base of Tr2. We don’t want to use a resistor since
this will mess up our biasing and the whole business
then becomes very confused. What happens if we
use a capacitor to provide the feedback? It certainly
should speed up the switching in the critical region:
as soon as the light starts to turn off the voltage at
point ‘X’ will start to drop and since the voltage drop
across a capacitor can’t change instantaneously, the
voltage at the base of Tr2 will also be forced down.
For our first try the use of a 0-68uF capacitor pro-
duced rather a strange result—the LED flashed a
few times as it turned off. Perhaps something like
that was to be expected; after all we have very nearly
constructed an oscillator! With further trials we
found that a 0-1uF capacitor had little effect, that
0-47uF produced a vast improvement in switching
speed without any untoward effects and that larger
values (about 2uF electirolytic) also speed up switch-
ing with no hint of oscillation. Having reached this
stage it’s now time to design the complete circuit for
a proper light bulb; we can find the optimum value
of ‘speed-up’ capacitor by trial and error.

A quick attack on the car produced the information
that the interior light is rated at 12V 6W. From this
it doesn’t require much mental strain to work out
that we will need to supply about 0-5A to keep the
bulb alight. Of the selection of power transistors that
we possess an OC35 seems to be the most suitable—

+1zv

W;/J

Fig. 7: The final circuit can
\ be bullt up on a piece of
stripboard as shown here.
In the author’s unit the board
was stuck in the bottom of
an aluminlum die-cast box
with flexible leads coming

o]
WW out for the swilch, supply

A and lamp.

To live side
of lamp

GTi02
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Protection racket

Not a lot to look at is it? but then a
burglar alarm should be fairly un-
obtrusive in order that it can perform
its ‘task to the best of its ability. This
latest one from ADE (Security) Co. is
called the Maxi-guard Mk 4, and is
designed around ultrasonics with an
operational range of between 6ft and
30ft. When the device is properly set
up it transmits a frequency of 40kHz,
and provided there is no movement
within the room the same frequency
is returned to the units built-in re-

ceiver. However, if there is something
in the room that moves, the frequency

of the returned signal is altered
(Doppler effect), activating the alarm.

The Maxi-guard operates from a 12V
DC source and draws approximately
100mA. Measuring 181 X 126 X 64mm,
it can be obtained from the manu-
facturers for £35-00 plus 124% VAT.

ADE (Security) Co., 217 Warbreck
Moor, Aintree, Liverpool. Tel: 051-525
3440.

So simple

Unless you happen to possess a
photographic memory, the constructor
using TTL IC's almost always has to
refer to data books for correct pin con-
figuration. A simple, yet highly effec-

R e

3

tive idea from Concept Electronics, is
IC-size self-adhesive printed labels
showing pin-outs for the 61 most
popular 14 and 16 pin ICs. Aptly
named Stickies, they are attached to
the top of ICs and can be used for
constructing and fault finding in proto-
types, designing PCB layouts, fault
finding on production circuits, and are
invaluable as a teaching aid.
Available in sets of 450, they are
packed in a re-usable plastic folder
complete with comprehensive in-
structions. Also included in the pack
is a list of equivalents which extends
the range of Stickies to cover 86 ICs.
Priced at £2-80 for the pack, further
details can be obtained from:—
Concept Electronics, 8 Bayham Road,
Sevenoaks, Kent. Tel: 0293 514110.

Quartz conirolled

A rather smart looking digital clock
has recently been announced by those
wizards of miniaturisation—Sinclair
Radionics. Finished in matt black, the
Microquartz GT is primarily designed
for use in the car, although it's equally
effective fixed on a desk, bedside
table or workbench. Fixing is by means
of adhesive pads.

All time settings are adjusted by the

514

touch of a button, and as the unit is
quartz controlled, it is claimed to
operate for up to two years on two
pen light batteries. The black anodised
alloy case measures 90 x 45 x 16mm
and weighs in at 3oz.

www.americanradiohistorv.com

retail

Available from the normal
shops, the price is £12:95. If trouble
is encountered in getting one, then
apply direct to Sinclair Radionics,
London Road, St. Ives, Huntingdon,
Cambs. Tel: 0480 64646.
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5-way controller

Plug it in, connect an external trans-
ducer and 240V AC and what've you
got? Well you've got a temperature
controller: a light controller; a variable
time delay; a liquid level sensor or a
touch switch. To perform any of these
control functions it is only necessary
to connect a transducer between

terminals 5 and 6 (thermistor for tem-
perature control, capacitor for timing
control, light dependent resistor for
lighting control etc.) and a resistor of
similar resistance to the transducer
between terminals 6 and 8. Also as this

5 in 1 module operates from the mains
it generates its own internal isolated
supply of +10V DC at terminal 5.
Called the Universal Control Module,
it contains its own internal comparator
and the level required is obtained by
adjusting the knob at the top of the
module. The internal single pole/f
change over contact is rated at 240V
5A AC or 30V 5A DC.
For one-off the price is £14:95 plus
VAT, and for an extra £4-80 a kit con-
taining resistors, capacitors, a light
sensitive resistor, thermistor etc. can
be obtained.

Tangent Electronics, 136 Whitehall
Road, Norwich, Norfolk. Tel : 0603 28015.

Legal “Scrumping’?

Mention the words Microprocessor
system to the average enthusiast and
he'll draw in his breath and mention
things like the cost of petrol going up,
and food isn’t getting any cheaper and
that he'd like to indulge but just can't
afford it. If that person is you—then
read on because Bywood Electronics
have launched a system, which at £55
is claimed to be more price competitive
than any other system available. With
the rather unusual and mnemonic name
“Scrumpi” it has nothing to do with
apples, but is designed for the engi-
neer or student who wishes to obtain

experience of using and designing
with microprocessors.

All parts are supplied in the Scrumpi
kit, which incidentally is based on the
National Semiconductor SC/MP eight-
bit microprocessor. The switches are
soldered to the PCB by their terminals
while the circuit needs a power supply
of +5V and —7V and these can bhe
derived from a single 12V supply with
a five volt Zener diode. Comprehen-
sive instructions and operating data
are provided with Scrumpi along with
details for the SC/MP microprocessor.
Bywood Electronics, 68 Ebberns Road,
Hemel Hempstead, Herts., Tel: 0442
62757

A new arrival from Alcon Instruments
is a 20kQ/V multimeter with claimed
accuracy figures of 1-6% on DC and
29% for AC. Called the Master 20 it is
available in two versions—standard
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and USI. The latter model derives its
name because it incorporates a
Universal Signal Injector capable of
supplying a 1kHz-modulated 500kHz
20V output, rich in harmonics and
detectable up to 500MHz.

Both models feature a DC range
capable of measuring from 100mV to
1kV and currents from 50uA to 3A; an
AC range which measures from 10V
to 1kV and currents from 1mA to 3A
and resistance ranges from 200 ohms
to 20M ohms.

Optional extras include a 30kV
probe which extends the DC voltage
range for servicing TV's, 'scopes etc.

The Master 20 measures 170 x 140 x
62mm and is supplied with leads,
prods and instructions. For the stan-
datd model the price is £37-15 and
for the USI model £41-90. The 30kV
probe is £16-95,

Alcon Instruments Ltd., 19 Mulberry
Walk, London SW3. Tel: 01-352 1897.

www.americanradiohistorv.com
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Brian DANCE M.Sc

Quite a number of monolithic timer devices are now
on the market, the “555” being one of the best-known
types. Although the economical 555 can provide a
very wide range of delay times from about Sps up to
some minutes, it is not suitable for a long delay time
of the order of an hour or a week. The problem of
using an analogue timer to obtain very long delays is
that the product of the timing resistor value and of
the timing capacitor value must be very large. How-
ever, one cannot employ a large value electrolytic
capacitor if one requires an accurate delay time, since
this type of capacitor has a large tolerance in its
value and the value can change with time. In addition,
the leakage current of such capacitors makes it
impossible to employ a large value of timing resistor.

The ZN1034E

A recent device from Ferranti employs an analogue
timer, but the same chip also incorporates a 12-stage
frequency divider. Thus the basic oscillator must pass
through 4095 cycles before the timing period is ter-
minated. One can therefore employ moderate values
of the timing components and multiply the oscillator
period by a large factor.

It is not usually necessary to employ an electrolytic
capacitor to control the timing of the ZN1034E
oscillator. Successive timing periods can therefore be
repeated very accurately, to within about 0-01 per
cent. Similarly the change of the timed period with
temperature can be as low as 0-01 per cent per °C
if the temperature coefficients of the timing resistor
and capacitor are very low. g

Cal
245V RC

/_‘—A_‘_\
Regulator Time Ext Int NC NC NC
14 13 12 1 10 9 8
— [ | | — (i | o —

A

205V
Regulator

Precision
oscillator

12 stage divider

Control logic

A 1 Output dr’iveLHBn Reset

25V series
regulator

5v Regul'ator

[

LY v - &

1 2 3 4 5 6 7

Trigger Q Q +5V Regulator NC ov
Outputs GT44

Fig. 1: Connections for the ZN1034E timer IC together with the internal
circuit shown in block form,
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| FERRANTI ZN1034E TIMER I

The ZN1034E device is supplied in a 14-pin dual-in-
line package with the connections shown in Fig. 1, but
electrically similar devices are available in an 8-pin
dual-inline and in a 10-lead circular metal can under
the type numbers ZN1034P and ZN1034T respectively.

Power supply

If a 5V regulated supply (as used with TTL circuits)
is available, pin 4 should be connected te the +5V
line and pin 7 to the 0V line. A 0-1uF capacitor should
be connected directly between these pins to provide
high frequency decoupling. Alternatively a supply of
6V up to 450V can be used in the type of circuit
shown in Fig. 2. The positive line is connected through
a dropping resistor Rp to pins 4 and 5. The internal
regulator connected to pin 5 ensures that the correct
voltage of 45V is applied to pin 4.

GT46
il |
14 13 12 M
—_——
—u
ZN1034E
1 4 5 7
& o
iy Ll es,
0V
Rp
>+

Fig. 2: The ZN1034E with its input and timing circuits and power
supply connections.

The value of Rp in kQ is given by the equation:—
__(V+ =5)

Bo=""147)
where I is the load current in mA. Additional de-
coupling may be required if the supply voltage should
exceed 50V. The current consumption of the ZN1034E

is about 5mA plus any current taken from either of
the outputs.

Timing

The timing resistor (Rr in Fig. 2) should have a
value of between 5kQ) and 5MQ, but for optimum
linearity and performance, the value should be
between 50k and 1MQ. The product of the values of
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Rr and Cr sets the period of the internal oscillator. If
the value of Cr exceeds 68nF, the delay period is 2700
multiplied by R¢Cr if pins 11 and 12 are joined so as
to bring the internal calibrating resistor of 100kQ
into circuit. Typical values of Rr and Cr and the time
delays which can be obtained by multiplying R:Cr by
a large factor are shown in Table 1.

The value of Cr should exceed 0-01xF for optimum
performance; although smaller values may be em-
ployed when the timed period must be short, the
period is then not linearly related to RiCr. The mini-
mum recommended value of Cr is 3-3nF. For very
long delays, electrolytic capacitors are convenient, but
they do not provide such accurate timing.

" TIMING TIMED PERIOD
COMPONENTS 2736RtCt 7500R{Ct
(Pins 11 (300Q2
Cr Rt and 12 from pin
(«F) Q) RtCt joined) 12 to earth)
0-01 39k 0-39ms 1 sec 2-91 sec
0-1 220k 22ms 1 min 2:74 min
1 100k 100ms 5 min 12-5 min
1 1-2M 1-2 sec 54 min 2-5 hours
10 1-2M 12 sec 10 hours 27 hours
10 3-3M 33 sec 1 day 2-7 days
100 2-2M 220 sec 1 week 2-7 weeks

Table 1: Giving various values of R and C that can be used with the
timing circuit of the ZN1034E.

An internal calibration resistor of 100kQ in value is
connected in circuit when pins 11 and 12 are joined;
the delay time is then equal to about 2736R:Cr. If,
however, an external calibrating resistor of 300kQ is
connected between pin 12 and earth (pin 7), the
timed period is 7500R:Cr. The multiplying factor can
also be fixed at 2500 by the use of a 50k( resistor
between pin 12 and ground or at 4100 with a 150k
resistor.

Measuring the period

The basic oscillator period can be measured by
connecting a probe to pin 13, but the probe impedance
should not be less than 10R: or it will cause a con-
siderable change in the period of oscillation. For short

times the output from this pin should be viewed on
an oscilloscope, but for long times a stop watch is
convenient. The total delay time is 4095 times the
period of the oscillator. The measurement of the
period of the basic oscillator is much quicker than the
measurement of the whole of a long timed period at
the output of the frequency divider circuit, but the
measurement of the total timed period at the output
will normally provide a more accurate value of this
period.

V{alternating)

s

From pin

D From pin
2 or pin3

2 or pin 3

(a) 4 (b} 2

Fig. 3: Two types of output circuit suitable for the timer.

Starting up

The timing in a ZN1034E circuit may be started
by joining pin 1 to earth by closing the switch S1 in
Fig. 2 for a moment. The timing process is then un-
affected by any further operation of S1. Alternatively,
if pin 1 is earthed, timing will begin immediately the
power is first applied to the circuit.

Output circuit

Two complementary outputs are provided from the
ZN1034E. The output at pin 2 is normally at a low
voltage, but rises to +3:6V at the end of the com-
plete timed period. On the other hand, pin 3 is
normally at a ‘high’ voltage, but this voltage falls
from about +3-0V to a ‘low’ value at the end of the

S1
-0 O—p -0V

> ZN1034E
. < R2
1 470
002
OF 1 2 4 5 7
Cc2
Q+1uF

[ W—, W, |\

6\1\)0
<

+
——
3
2pF
Y [:Q Alarm

2TX 450
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timed period. Either output can deliver or accept up
to 25mA.

A typical output circuit for the operation of a relay
is shown in Fig. 3(a). At the end of the timed period,
the output from pin 2 rises in voltage and this causes
the ZTX302 NPN transistor to conduct. A current
therefore flows from V+ through the relay coil and
the relay closes. The V+ supply in Fig. 3(a) is chosen
to suit the relay used. The diode D1 suppresses
transient voltages developed in the relay coil and
hence protects the ZTX302 transistor.

If the resistor R of Fig. 3(a) is connected to pin 3
of the ZN1034E instead of pin 2, the relay will be
closed during the timed interval and will open at
the end of the interval. The resistor R of Fig. 3(a)
must limit the current flowing from the ZN1034E
output to a value no greater than 25mA. A value of
a few hundred ohms is suitable with a minimum value
of about 1500. Fig. 3(b) shows how the output from
a ZN1034E can be used to control a triac device which
itself switches the power to a load on or off. As
before, R must limit the ZN1034E output current to
25mA.

Minute timer

In Fig. 4 the product R:Cr can be varied from 0-02
to 0-22 second by increasing VR1 from 0 to 1MQ.
When multiplied by the 2700 factor, times of 1 to 11
minutes can be obtained. Timing starts when S1 is
closed and power is applied to the circuit. The alarm
sounds at the end of the timed period and continues
to sound until S1 is opened. A suitable alarm is obtain-
able from Doram Electronics Ltd.

Repetitive timer

The circuit of Fig. 5 shows how a second ZN1034E
can be started at the end of the timed period of the
first device. At the end of the period timed by the
second device, the timing process is started again in
the first device. Thus this timer circuit continues to
operate with each device working in turn. The output
from pin 3 of either device provides the signal
through R2 or R3 which begins the timing in the other
device. Thus one has an oscillator with a period which
can exceed a week!

A wide selection of other circuits is included in the
ZN1034E data sheet including (i) a battery charger
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which can accurately charge nickel-cadmium cells for
a known period at a known current (ii) a metronome
(iii) a timer for periods of 1 minute to 1 hour (iv) a
0 to 1 hour industrial timer with suppression against
noise pulses (v) a delayed windscreen wiper motor
control for vehicles (vi) the use of two ZN1034E
devices in cascade to obtain a very large pulse division
factor and hence delays of up to a year with an
accuracy of 6 minutes after calibration. Other appli-
cations include the use of the device on farms for
watering, etc, at the required times. o

PLEASE MENTION
PRACTICAL WIRELESS
WHEN REPLYING
TO ADVERTISEMENTS
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by Eric Dowdeswell G4AR

Not too many reports this month, with just about everyone
away on holiday I suppose. With the appalling weather
we are having in the south I thought that a lot of you
would have been tied to your sets instead of looking after
the leeks! Weather or not, it seems that quite a few of
yvou have been doing the rounds of the rallies and other
“do’s”.

Tom Learmonth of Cwmbran, Gwent, tells me in his
first letter to the. column that he has now passed his RAE.
Congratulations Tom, but 1 have to remark that it is
usually the other way round! Letters first, pass the RAE,
and not another word! Tom is not too keen to get the
code test over and done with although I have advised him
otherwise. He is anxious to get hold of a secondhand
transceiver for the 2m band, possibly for mobile work, so
any offers to Tom at 10 Glade Close, Coed Eva, Cwmbran,
Gwent. Incidentally, Tom studied entirely on his own for
the RAE and now his Dad is thinking of having a go!

From Hastings, Brian Harrison has stuck to the job in
hand and covered 10, 15 and 20m on SSB while Robin
Bayley A9203, up in Kemberton, Shropshire, patiently
awaits his RAE course to begin so that he can take the
exam next May. In the meantime he is using his EC10 and
Marconi R1475 to good advantage from 15 to 80m.

John Tye G4BYV writes from Dereham, Norfolk, con-
cerning the lads who work continental stations via
repeaters and then ask for a QSL! Frequently they have
only worked over a couple of miles! John spreads his time
over a wide range of bands from 2m down to 23cm where
he has worked 107 different stations in 9 countries! A
very creditable achievement that really means something,
and all with home-made equipment.

From Trowbridge, Wiltshire, comes a complaint from
David Birch, aged 13, who is fed up with QRM from TV
sets, pointing out that according to the TV licence the
“apparatus” is not supposed to interfere with other
“wireless telegraphy” equipment. You are quite right
Dave, but just try to get someone to do something about it!
I read recently that there is a possibility of legislation in
the US on this matter but I hate to think how long it
will take to get it into law and then to implement it. Pity
it wasn’t done at the beginning, but there, it costs money!
Only hope is to try screened twin feeders properly

matched and to keep the set and the aerial as far from.

the source of QRM as possible.

J. Hodgson of Morpeth, Northumberland, comments on
some strange calls heard in the “10m” band but I fear
that these are rubbish from the adjacent 11m band!
Unfortunately, with the improving conditions on the
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higher frequencies, we shall be able to hear more and
more of the overseas Citizens Band stuff.

The organisers of the Worked All Britain Award have
now iniroduced the WAB. Counties Award which is also
available to listeners. It is issued in two classes, depending
upon the number of counties worked/heard. QSLs are not
cequired. A record book to facilitate the “book-keeping”
is really a must for this sort of award. Full details from
Alec Brennend G4AVA, 76 Deneley Avenue, Todmorden,
Lancs. Incidentally, as an added incentive to have a go,
all profits from WAB activities go to the Radio Amateur
Invalid and Bedfast Club,

Club News. The newly formed Brighton and District
Radio Society is well under way and forthcoming events
include a talk on Computers by G3XJG on October 12 and
on the 26th G30EM will discourse on Aeronautical Radio
matters. Info from the Hon. Sec. Nigel Hewitt G8JFT,
74 Carlyle Street, Brighton.

The Cheltenham ARS and the local RSGB group have
investigated the possibility of forming a single club and
the likely date for the first combined meeting is Novem-
ber 3. Let’s hope the move will be beneficial to all con-
cerned. Further info from Derek Lively G3KII, 26 Priors
Road, Cheltenham.

The very active Wessex AR Group has its AGM on
October 7 and on the 21st they will be reviewing the results
of their efforts in the VHF NFD. Several members were
successful in the last RAE. It is expected that at least a
dozen will start the new course at the Bournemouth
College. Further info on the Club from Geoff Cole G4EMN,
6 St. Anthony’s Road, Bournemouth. Meetings in the Club
Room at the Dolphin Hotel, Holdenhurst Road, Bourne-
mouth. 7.30 p.m.

Several readers have queried the new prefix P28 now
being heard on the bands. This is the Republic of Djibouti
previously using FL8 as a French colony. The series staris
with J28AA so it’s a bit difficult to tie up old calls in use
with the new ones.

From: Adlington, Lancs, comes a letter from Paul Farn-
worth who is listetiing and working for the RAE, “then
I will leave school and try to get a job”. Paul is 15 so
let us hope that his plans work out. John Overton writes
from Glasgow with some nice log entries on CW, He is

very frustrated at not being able to answer back but

perhaps it will not be for much longer as he is taking
the RAE in December. His BC348 only goes to 18MHz so
he’s thinking of making another set for the 10 and 15m
bands. Once again I must point out that a converter is
the proper answer. Why not use all the other facilities you
have in the 348, John? No point in duplicating them, and
your are not likely to get hold of a better dial movement!
Radial, the journal of the RAIBC, reports a healthy
growth in the Club membership and activities and a few
volunteers are needed for jobs such as Equipment Secre-
tary, Shows and Rallies Manager, Tapes Manager and a
Transport Manager. It is not generally appreciated just
how much work is involved in the transporting of gear
to and from the invalid and bedfast members of the Club,
apart from the odd servicing and maintenance chore.
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Anyone interested in helping a most deserving cause can
contact Harry Boutle G2CLP at 14 Queen’s Drive, Bedford
MK41 9BQ.

A report from Alan Doherty BRS34968 in Portrush, Co.
Antrim, just made the dateline. A rare call these days
logged by Alan was Libya in the form of K5CO/5A. Not
much activity there since the Forces moved out. Alan says
not to be fooled by those CY calls, just read VE instead!
Two other nice ones that one can go for many years
without hearing were VR4DX and VR6TC, Tom Christian
on Pitcairn.

Log extracts

J. Hodgson:— 20m FG7XL JW7BK J29A1 OJOMA
YB2SV 5WI1AU 15m HK3AMV HR6SWA

J. Tye:— (G4BYV) worked on 23cm (1296MHz) DF8QK
DK3UC PAOFWS PAOVTW PAOEZ ONG6AT SM6ESG

R. Bayley:— 80m A2GCO CT2AP KP4EJA VE4BC 40m
HKOCOP JA4AKU 15m VE7TDIY 7P8BC

B. Harrison:— 20m FOCH/FC 15m HM2JV JA1PPC 10m
7X2DG

A. Doherty:-— 80m FGTAN ZS5LB 20m K5CO/5A
TU2GA-VR4DX VR6TC W60KJ/KS6 ZD7SD 3D2AN,
SWIAU 15m WA4RQK/VQ9 ZDSRR 5N2AAX

J. Overton:— 20m A9XBC C31A SVIGR TGYDF VP2AA
VP1IWS

All calls are SSB except those in italic which are CW.

SHORT WAVE BROADCASTS
by Charles Molloy G8BUS

Solar activity is on the increase according to the Swiss
Shortwave “Merry-go-round” which regularly broadcasts
the latest sunspot number and gives predictions, which
are obtained from the Zurich Observatory. Forecasts of the
number of sunspots for the coming months show a gradual
rise from 27 in October to 33 in January 1978 and this
upward trend is reflected in reports of DX on the higher
frequencies. The writer has been listening recently on
Sunday mornings at 0840 to the DX programme from
Radio Australia on the new frequency of 21570kHz in
the 13m band. Although beamed to Asia this transmission
comes in better in the UK at this time than the frequen-
cies in the 25m and 31m bands that are beamed to the UK.

Harold Emblem who DXes in Mirfield, in Yorkshire,
reports hearing the afternoon transmission of “Sweden
Calling DXers” on a new frequency of 21690kHz. HCJB
in Quito Ecuador is also on a new 16m channel of 17755kHz,
Radio Australia is on 15140 and 15410 in the 19m band
and Radio South Africa is on 17780. Harold asks what sort
of information should go into reports to this column. The
exact frequency (if known) plus the date and time of
reception will help readers to search for the station and
some information of the gear used and the aerial will
help those who intend purchasing or building a receiver
or are thinking of putting up an aerial.

An interesting report comes from Derek Taylor of
Preston in Lancashire who uses a Realistic DX160 re-
ceiver, a calibrator and a 30ft. loft aerial when operating
on the shortwaves. He reports hearing the International
Service of Radio Nacional de Venezuela in English at
2200 on 15400 and he received a confirmation letter from
them after one month. Radio Korea (Seoul) was heard
in English at 1330 on 11860kHz and the Voice of Nigeria
outlet at Benin on 4932 in the 60m band was logged at
2100.

A newsletter has been received from the Bristol Path-
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finder DX-Group. This club has about 20 members, mostly
in the Bristol area, but DXers from anywhere in the UK
are welcome. Enquiries should go to Lawrence Bennett,
7 Maple Avenue, Fishponds, Bristol BS16 4HJ. D. M.
Tinker is a keen DXer who would like to know if there
is a DX club in the Rotherham or Sheffield areas. Reply
please to 20 Croft Road, Brinsworth, Rotherham, S Yorks
S60 5AP.

Roger Fitzpatrick of Roscrea, Co. Tipperary and his
friend Sean Keevey recovered a couple of old Pye 5-valve
receivers from their respective lofts and were surprised,
after blowing away the dust, to pullin between them the
following DX:—The Voice of Vietnam on 10040kHz at
1807, Nigeria on 15220 at 1615, Radio Australia 'on 9570
at 0800. “Have you any information on Radio Rodina?”
asks Roger. Radiostantsia Rodina (Radio Station Home-
land according to the World Radio Handbook translation)
is not a radio station but a radio programme. It is in
Russian and is carried by the external service of Radio
Moscow and is intended for Russians living abroad.

Michael Walker (BRS 38836) has been listening to
Radio Baghdad and he would like to know the address of
this station. Write to:—Iraqi Broadcasting and TV Estab-
lishment, Salihiya, Baghdad, Irag. Frank Hannam sent in
a log from Colne in Lancashire. Using a Fidelity Rad 21
and a 35ft inverted-L aerial he heard the Voice of Turkey
on 9515kHz at 2210 (there is a DX programme nightly at
2230), Radio Australia on 21570 at 0815 and Radio South
Africa on 21535 at 1400. Frank has just been given a big
box of valves and he is looking for details of a valve
receiver to build.

Can you suggest a good aerial for indoor use, asks
Tan Radford (Derby) who reports hearing Radio Australia
on: 9570 at 0800 and RSA on 21535 at 1700 with his Eddy-
stone ECI10 and whip aerial. You seem to be doing very
well at the moment, Ian! Why not try the TV aerial?
Unplug it from the TV and connect the co-ax lead to the
EC10. If results are good then you can get hold of a
2-way outlet with switch from a TV dealer and switch the
aerial to either the TV or the ECI10 as required. Do not
join all three, the TV the ECI10 and the aerial together,
they may not get on with one another!

“Just received a QSL card from Radio South Africa
(on 21535) so it looks like the high bands are coming
back” writes W. G. Holmes-Jones from Abergavenny, in
Gwent. He uses a R209 and a home-brew 16-transistor
receiver for the broadcast bands together with the choice
of a Joystick, 84ft loft aerial or 45ft longwire plus an
ATU and a tunable notch filter. The highlights of a very
comprehensive log are Radio 4VEH Haiti on 9779 at 1130,
Radio Finland 15260 at 1300 in English, Radio Australia
9570 each day at 0700 but it gets lost before scheduled
sign-off at 0900 (try 21570), Radio Iran 17730 at 1930 in
English, The Voice of Greece 9760 at 2200, Radio
Mozambique on 6115 at 1800. Radio South Africa was
heard on 15220 at 1345 with its weekly Wednesday DX
programme.

“l have acquired an ex-RAF R1155 receiver which I
know you are familiar with” says Alan Spencer who lives
at Ryhall, in Lincolnshire. When connected to a 45ft
long wire it produced ELWA Monrovia, Liberia, on 4770
at 2230 and Radio Nacional Espejo, Ecuador, on 4680 at
0355. Two resistors have now burnt out and Alan is unable
to get hold of a circuit or manual. A. J. Brooks, 5 Farrant
House, Winstanley Road, London SWI11 2EJ can supply
diagrams and manuals for most ex-WD and some other
communications receivers. An SAE will bring a list, The
paper decoupling capacitors in the R1155 are liable to
leakage and it is worth doing what the writer did with his
and replace the lot with modern 0-1sF 350VW capacitors.
If a decoupler does short circuit then a burnt out resistor
may follow. An old dodge for testing decouplers is to
connect the positive lead of a voltmeter to the HT line,
disconnect the wire from the live side of the decoupler

" and tap-on the negative probe from the voltmeter in place

of the wire just removed. A good capacitor will give a
kick on the meter as it charges and the needle will then
go back to zero. A leaky capacitor may give a kick and
the needle will return slowly to some intermediate reading
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Noweven better, even more powerful!

The unique wrist calculator.

AVAILABLE ONLY AS A KIT.

A wrist calculator -the ultimate in
common-sense portable calculating power.
Goes where you go, ready for action at a flick
of your wrist.

By virtue of its size,a wrist calculator is
different to a pocket calculator. And now this wrist-
machine has another difference. It has even more power than
some much larger pocket calculators!

And what’s more, because it’s a kit, supplied to you direct
from the manufactures it costs just £9:95 (plus 8% VAT, P&P).
And for that you get a calculator with extra power,and all the
satisfaction of building it yourself!

Put real calculating power up your sleeve.

The Science of Cambridge wrist calculator gives you the
full range of arithmetic functions (-, —+, X,=).It uses ordinary
algebraic logic, which means you enter calculations as you would
write them. It has a % key, thé convenience functionsy, 1/x, x2
and a full 5-function memory.

And incredibly, it has a clear-last-entry key, pi, brackets,
and ~/+.It even has an automatic linear metric conversion
function!

Very few ordirfary calculators have the same functions for
the same sort of money.

Now 10 keys can do the work of 32,

All those functions, from just 10 Keys? In such a small
calculator? The secret lies in the special four-level keyboard.
Each level has a different set of functions. Simple two-way
switching system allows you to select any keyboard level quickly
and easily. Each set of functions is carefully grouped, to let you
whisk through calculations with the minimum of switching.

And theanswers comeup brightand clear, too. The display
uses 8 full-size red LED digits. It has wide-angle magnification,
and is easily visible under any light conditions.

More battery power, too!

With the Science of Cambridge wrist-calculator,
you'll get up to 30 hours use between battery changes (thats a
lot of calculating!).

Practical Wireless, November 1977

Assembling the Science of Cambridge

wrist calculator.
The wrist calculator comes as finished components,
ready forassembly. All you need is two or three hours, and a fine-
tip soldering iron.
Ifanything goes wrong, we'll replace damaged components
free. We want you to enjoy building the kit,and to end up with a
valuable, useful, powerful calculator.

Contents.

Acrylic/ABS case and display window parts. Two-part
stitched strap and spring bar clips. PCB. Special direct-
drive chip (no interface chip required). Display.
Keyboard components. Batteries.

Each of the 34 components
is contained in a plastic box;
¥ and neatly shrink-wrapped,
accompanied by full instructions for
assembling and using the calculator.
All components are fully guaranteed.

KIT
ONLY

£9-95

Plus VAT, P&P

The wrist calculator kit
is available only direct from
Science of Cambridge. If, for any
reason, you’re not completely satisfied with
your wrist calculator, return it to us within 10 days
for a full cash refund. Send the coupon today!

Science
of Cambridge Ltd.

(Previously Sinclair Instrument Ltd)

6 Kings Parade, Cambridge,Cambs. CB2 ISN.

[ = e e e S e e e s S s S S

To: Science of Cambridge Ltd,,6 Kings Parade, Cambridge,
Cambs.CB2 1SN.

*Please send me......cccounrivrrenniane (qty) Science of Cambridge
wrist calculators Kkits,at £9.95 plus 80p Vat and 25p P&P
(total £11) each.

Overseas orders may be subject to postal surcharge

*I enclose cheque/PO/money order for £.....eirovinr Se——
NAME
ADDRESS

I
I
I
I
i
]
I
!
I

*Complete as appropriate PW |" (please print)
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caused by the current leaking through it. A steady reading
on the meter equal to the HT volts indicates that the
capacitor is short-circuit and will have to be replaced. Be
careful to have the meter switched to the appropriate
voltage range (to measure the HT volts) or it will have
to be replaced as well!

A large mailbag this month has meant that some letters
are being held over to next month. My apologies to those
concerned.

by Charles Molloy G8BUS

“Readers will think I am mad, from your remarks about
me in the July issue” writes Harold Brodribb from St
Leonards-on-Sea, who has taken up the challenge of DXing
with vintage radio receivers. “I am getting good results
with pre-war sets provided they are maintained well and
used on this high site with an outdoor aerial and ATU.”
Harold mentions that his CR100 has many advantages over
vintage equipment. He has changed the RF valves for
quieter types (the writer used 6BA6) and fitted an S-
meter and a stabilised voltage supply for the oscillator.
He has adapted the BFO valve to perform a dual function
as BFO and product detectay. The writer used the CR100,
also known as the B28, for MW DXing for a number of
years. Even unmodified it is a very good receiver though
it too, could now almost be classified as vintage. A large
number of CR100s came on the surplus market after the
last war and they can still be obtained privately for quite
a modest sum. They have an internal power pack and can
be run direct from 240V mains. They are not too bulky,
rather heavy, like most ex-WD equipment. An external
speaker is required though there is space to fit one inside
the metal cabinet. )

A useful report of Spanish DX comes from Declan
O’Dea who lives in Ballinasloe, Co. Galway. With a 10-
transistor domestic portable he logged La Voz de Madrid
on 1097kHz, R. Espana Madrid on 917, Radioc Madrid on

800, R. Zaragoza 872, R. Valencia 1259, R. Sevilla 809, .

R. San Sebastian 1025, R. Centro Madrid 1385, R. Popular
de Jerez 1385, R. Reloj Barcelona 1124 and La Voz de
Gerona on 1385. From North America WINS on 1010 was
logged at 0300 and there was an unidentified VOA trans-
mission on 1295 which would be from the 600kW BBC
transmitter at Crowborough in the UK. Declan would like
to contact other PW readers in his area. The address is
c/o Bank of Ireland, Society Street, Ballinasloe, Co.
Galway.

John Little writes from Sunninghill, Berks, to say he
was interested in the reference in the July issue to DXing
the Middle East. He has just spent two years in Iran
where DXing Europe prior to going to work at 0430 was
great fun! With local stations not yet on the air, being
31, hours ahead of London, the BBC frequently came
through on 200kHz, 647kHz and 908kHz both on the built-
in rod aerial and on an outside inverted L. A further
illustration that it is interference (QRM) rather than
distance that limits the range of DX on the medium
waves. )

A Realistic DX160 receiver, a MW loop and a 250ft long
wire from the house to a 25ft pole at the bottom of the
garden is used by Martin Liezers who lives in Newport, in
Gwent. DX heard with this set-up between midnight and
0300 included La Voix de la Revolution, Conakry, Guinea,
very strong on 1403kHz; CION St John’s, Newfoundland
on 930; WNEW New York City on 1130 and an unidentified
with the call KB Radio on 1520. The latter is WKBW in
Buffalo NY and the complete call will be used in the
formal identifications on the hour and the half-hour. Many
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stations try to form slogans out of their call signs and
some of these will mislead the newcomer. KLOK is “Clock
Radio,” WIOD is the “Wonderful Island of Dreams”
(Miami), KYAK is in Alaska, and there used to be a
KOLD in the same territory at one time! Some call signs
may help the DXer. WNEW is in New York, WBAL is in
Baltimore, WBOS in Boston, WCBS is owned by the
Colombia Broadcasting System, WNBC by the National
Broadcasting Company and WINS was the International
News Service. There are no prizes for guessing what can
be heard from WPOP and WFUN!

Martin raises a couple of interesting points in his letter.
He mentions “a lot of crackles which disappear at dawn”
and he asks what precautions can be taken to protect the
house if his long wire is struck by lighining! Static, QRN,
atmospherics, are the names given to the noise heard by
Martin and each crackle is caused by a lightning discharge.
Since the static disappears at sunmrise it must, like DX,
have been propagated for quite some distance. During the
summer, thunderstorms in the tropics create a consider-
able amount of static which travels as far as the UK after
dark and, although not loud enough to interfere with
local reception, it can be troublesome to the DXer. A loop
will reduce static provided that the DX and the static are
not coming from the same direction. Summer static is
usually from the south of the UK but it can come from
other directions as well.

The advice about lightning protection usually offered in
radio books is that the aerial should terminate at the
point of entry to the building, on the moving contact of
a knife switch. The upper contact goes to the receiver
and the lower to a good, short, outside earth.

Summertime ends on October 23 this year in the UK
and the return to GMT will mark the start of the
winter season for North American DX. It will then be
possible to listen to Canada and the USA before midnight
and on nights when conditions are good some DX should
be heard as early as 2300. The nearest, most consistent
and earliest station to appear is CJON, located. in St John’s
Newfoundland, which transmits with a power of 25kW on
930kHz. It can be found just on the low frequency side
of AFN Berlin on 935. DXers who have never heard North
America on the medium waves should try for CJON.
Another regular is WINS in New York City on 1010kHz
which is reasonably clear of QRM once the Dutch station
on 1007 leaves the air, usually around 2300.

All North American medium wave stations use call
signs which are mentioned over the air frequently. The
prefix C is used on Canada and either a W or a K in the
United States. All stations are on channels which are
multiples of 10kHz. The best DX is often heard after
midnight but quite a number of stations appear earlier
whenever conditions are good. Tune slowly, as all these
broadcasters suffer from slow fading and are easily missed.
If unsuccessful, try again a few days later. If conditions
are poor one night they will probably pick up again before
long.

by Ron Ham BRS15744
Several contributors have expressed their pleasure at our
journal’s new format and the start of a series about taking
the RAE. Nigel Golds BRS36910 West Chiltington, Sussex,
feads his report with “I am pleased that there is a series
which will help me with my studies for the RAE”. Like
many others, Nigel is a keen listener on 10m and has
heard the DLs, OKs, Fs, and Gs as well as the German
beacon, DLOIGI, during the periodic short skip openings
in August.
While on a “junk” crawl, in aid of my early wireless
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DIY SPEAKERKITS

15-WATT KIT IN CHASSIS FORM
When you are looking for a good speaker, why
not build your own from this kit.

It’s the unit which we supply

with the enclosures illustrated

below Size-13" x 8~ (approx.)

woofer (EMI) tweeter, and

Power h;ndling capacityr
15 watts rms, 30 watts peak.
£1700 PER STERED PAIR
+P&P£3.40

EASY-TO-BUILD
WITH ENCLOSURE

Specially designed by RT-VC
for cost-conscious hi-fi
enthusiasts, these kits
: incorporate two teak-
simulate enclosures, two EMI13* x 8~ (approx.)
woofers, two tweeters and a pair of matching
crossovers. Easily constructed, using a few
basic tools. Supplied complete with an
easy-to-follow circuit diagram, and crossover
components. Input 15 watts rms.
30 watts peak, each unit. £28“0
Cabinet size 20" x 11" x 9%~ PER STEREG PAIR
{approx.). +p &p£5.50

COMPACT’ FOR TOP VALUE

How about this for incredible bookshelf value
from RT-VCI A pair of high efficiency units
for only £7.50 - just what you need for low-
power amplifiers. These infinite baffle
enclosures come to you ready mitred and
professionally finished, Each cabinet measures
127 x 9" x 5* (approx.) oy

deep, and is in wood ]

simulate. Complete with |

two 8~ (approx.) speakel

for max, power handling |

of 7 watts,

SPEAKERS Two models - Duo llb, teak
veneer, 12 watts rms, 24 watts peak,
183" % 133" x 11" P
(approx.).
(3 PER PAIR

34 +p &pf6.50
Duo ll, 20 watts rms,
40 watts peak,
27* x 13" x 113" (approx.)
£R'? PERPAIR

52 +p&pf7.50

EASY T0 BUILD
RECORD PLAYER KIT
Ideally suited for the
constructor who requires
a complete stereo unit at
a budget price, comprising
ready assembled stereo

“ deck with cueing device, pre-cutand
finished cabinet work. Output 4 watts
per channel, phones socket and

ecord / replay socket

£96%
+p &p £4.05

KIT

Complete with speaker, baffle and fixing strip.
The Tourist IV for the experienced constructor
only. The Tourist IV has five push buttons,
teur medium band and ene for long wave band.
The tuning scale is illuminated and attractive
small aluminium control knobs are used for
manual tuning and volume control, The modern
style fascia has been designed to bland with:
most ear interiors and the finished radio will
slotinto a standard car radio aperture.

Size approx. 77 x 2" x 43", 12 voits pos or neg
earth (altered internally) p & p £1.50 {1250
Qutput 4 watts into 4 ohms.

@ FREE TO PERSDNAL SHOPPERS BUYING
CAR RADIO KIT ELECTROMATE Rear window heater

modern line elemant all wiring and switch worth £3IIII

T0 PERSONAL
SHOPPERS

SRR Bh e 3 See Below
- 20 x 20 WATT STEREO AMPLIFIER
Superb Viscount IV unit in teak-finished cabinet. Silver fascia with alimunium
rotary controls and pushbuttons, red mains indicator and stereo jack socket.
Function switch for mic. magnetic and crystal pick-ups. tape, tuner, and
auxiliary Rear panel features two mains outlets. DIN speaker and input
sockets, plus fuse. 20 + 20 watts rms, 40 + 40 watts peak.

; ‘FRE-"— To cash or cheque personal shoppers

A 4 channel Stereo Adaptor to all buyers of the Visicount 20 x 20
Amplifier at £2990 limited offer. Available separately at £395

+ £1.00p & p

T

Duo speaker system Hor Il grrmereepmreyerpererrey
Viscount Amplifier, on complete sterea systems using *
MPED type lurntable complete starred Products

§ ADD-ON STEREO CASSETTE TAPE DECK KIT

Designed for the experienced D.1Y. man. This kit comprises of
a tape transport mechanism, ready built and tested record/replay

Bl clectronics with twin V.U. meters and level control ready for

mating together with the mechanism.
Specifications : Sensitivity - Mic. 0.85mV « 20K OHMS ;
Din. 40mV @ 400K OHMS : Output — 300mV RMS per
thannel @ 1KHz from 2K OHMS source:: Cross Talk - -30db: y -
Tape Counter - 3 DBigit - Resettable : Frequency Response — ﬁ ’
40Hz-8KHz+6db: Deck Motor — 9 Volt DC with i :
electronic speed regulations : Key Functions — £199§ % 5@,
| Record, Rewind, Fast Forward, Play, Stop & Eject. p & p£2.50 -
) Pair of Dynamic microphones £3.95 + £1.80p &p.
Optional extras: mains sransformer £2.50 + £1.06p & p.

STEREQ CASSETTE record/replay fully built
P.C. board incorporating 4 |.C.s.
GRUNDIG 53" tape 1800 ft.

PAIR STEREO 8 WATT SPEAKERS X
8” bass units with 33" approx. twesters power handling £129%
8 watts imp8ohms. Size 15}”x11”x8'{” approx.

PLINTH & COVER BSR OR GARRARO TEAK FINISH 4%
GOORMAN 5” approx., 7 watt bass speaker £970
AM. FM. TUNER P.C.8. with Mullard L.P. 1186, 1185,1181 modules zssn

£1-W
qso

['215
£420each. 5for£H00

100K Multiturn Varicap tuning pots 6 for

REAVY DUTY FIBRE GLASS COPPER CLAD BOARO
25" x 177 x " Approx. per sheet only .
DECCA DC1000 Stereo Cassatte Record deck P.C.B. complete with 2295
switch oscillator coils and tape-heads and tircuit diagrams.

AM. FM. STERED MULTIPLEX CAR RADIO/cassette player in (3600
dash fixing Negative sarth § watis output

L.C. Sterea 8 Track to Cassette adapter converts, any § track E1895
player to cassette player, «

BSR automatic record
player deck (Chassis form)
with cueing device and

stereo
seramic £9'95
c P&;‘EZSS head. P&P£255
artridges to suit above TURNTABLE illus. diamond styi

. ylus, and
ACOS. MAGNETIC Popular BSRMP 60 de luxe plinth and
type, complete with cover.

STEREO
CERAMIC STEREQ £1.85 magnetic cartridge, Ready wired

BSR TURNTABLES
BSR MP60 TYPE

Single play record playey
(Chassis form) £ §.95
less cartridge.

29

+pbp

30x 30 WATT AMPLIFIER KIT
Specially designed by RT-VC for the
experienced constructor. this kit comes
complete in every detail. Same
facilities as Viscount IV amplifier.
Chassis is ready punched, drilied an

&p
4 £2.50
formed Cahinet is finished in teak  £2Q00

veneer, Silver fascia and easy-to-
handle afuminium knobs:
Qutput 30 + 30 watts rms, 60-+60 peak.

NOW AVAILABLE fully built and tested,
£35I10 +p &pf2.50

DECCA 20 WATTS STEREO SPEAKER
This matching loudspeaker system is hand made,
kit comprises of two 8”diameter approx.

base drive unit, with heavy die cast chassis
lantinated cones with ralled P.V.C. surrounds,
two 31" diameter approx. domed tweeters

cemp with crossover networks
f400p &p stereo pair £2000

Order giving.your credit card number ONLY

ALL PRICES F!NC.\IAT AT121% [lFs N
GOODS NOT DESPATCHED OUTSIDE UK L
Al items subject to avatlability. Prica carrect a1 [parcuscare)

2/9/TT and subject ta change without nalice,
We are unahle to show all out products, so

R||Tt

323 EDGWARE. ROAD, LONDON W2
Personal Shoppers EDGWARE ROAD 930am-5. 30pm, Half dav Thurs.,
21c HIGH STREET, ACTON, LONDON W3 6NG

ACTON: Mail Order only No callers

Send stamped addressed
envelope for further details.
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PORTABLE
OND

with built-in pre-amplifiers

Here's the big-value portable disco console fram
RT-VC! It features a pair of BSR MP 60 type auto- 4_
return, single play professional series record decks. §
Plus all the controls and features you need to give
fabulous disco performances. p &p£6.50
Simply connects into your £ 00
existing slave or externa! amplifier. 64

45 WATT MONO DISCO AMP
0

Size approx s
133 "% 53" 83 "4 x R
Here’s the mono unit you need to start off with.
Gives you a good solid 45 watts rms, 90 watts peak
output. Big features include two disc inputs, both
for ceramic cartridges, tape input and microphone
input, Level mixing controls fitted with integral
push-pull switches. Independent bass and treble
controls and master volume.

WATTMONO

DISCO AMP

Size approx, :

14" x 4" x 10§".

Sloping facta,ypu can use the controls et 5
without fuss or bother. Brushed alumimium fascia
and rotary controls. Five smooth acting, vertically
mounted slide controls — master volume, tape level,
mic level, deck level, PLUS INTER-DECK FADER for
perfect graduated change from record deck No. 1 to
No. 2. or vice versa. Pre-fade leve! control (PFL) -
lets YOU hear next disc before fading 70 watt 57
itin. VU meter monitors utput level. 100 watt ~0
Qutput 100 watts RMS 200 watts peak. p & p £4.00
(S R S AP

BSR BD595 SERIES

Belt drive turntable unit,
2 speed, semi automatic-
operation £2295

+p &pf2.55

PRACTICE GUITAR
AMPLIFIER WITH
BUILT-IN SPEAKER

« This bodget practice
amplifier, has been
specially designed for the
amateur, whao requires a quality
self-contained unit with all facilities. 2 inputs - 1
for mic or guitar, the 2nd for record player or
cassette deck, it also can be used for cine-sound
amplification. 2 volume controls, 1 for each input,
also base and treble controls. Power output with
internal speaker, 10 watts RMS, with remote
speaker (not supplied) 20 watts £
RMS. Size approx. 17"+ 9" - 11" 4 g p £3.00

HOME 8 TRACK
CARTRIOGE PLAYER

Automaticaily switches

programmes monitored by indicators,

with manual override track selection. This unit wilf
match with the Unisound modules and is

with the Viscount IV amplifier with Sim teak
cabinet. approx.9” - 8~ - 33".p & p £2.50

PYE STEREO .-
GRAM CHASSIS Ty

(Complete with
circuit-diagrams)

Complete ready to install-Wave bands LM, VHF

STEREQ, VHF MONO. Controls for tuning volume,

balance, bass and treble. Power output 7 watts

R.M.S per channel 14 watts peak 8 ohms,

2” - 8" approx chassis speakers and

BSR auto record player. deck. £3500
PERSONAL SHOPPERS ONLY.
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ELS21 3-06 | PCF805 19 0-80 | X61M 1-50 | 6AMS 1-60 | 6J7G  0-50 | 12Q7GT 1629  ¢-70
L 0T | orae 10 | S g | 2, 403 | SAMS 08 |seCTam || |aet Tt | E WBET L AROTORES
EMS0 0-55 -5l ; ; 7 2 -58 [ 5763  1-60 .
EM81 6-60 0-85 | SC1/ Z801U 3-50 | 6AQ5 0-50 | 6K7G_0-35 | 12SG7 0-55 | 5033  3-00 mseAarIr’agu'iﬁiusg::‘dﬁg‘lﬁdoenperffzrtﬁlﬁaHgﬁe
EM84 0-40 | PCF808 400 4-00 | Z90OT 1-50 | 6AQ5W 6K8GT 0-55 | 128J7 0-55 | 6057 0-85 50v output into 50 ohms, either polarity. Auto-
EM87 1.00 1-00 | sC1/ A3 0-60 0-85 | LoLm 1-80 [12Y4 0-46 16060 085 | matic overload protection. Synchronous
A1065 1-25 | ECF28 0-45 | F0m 1700 | PCH200 600 4-00 | IL4  0-30 | 6AS6 ©-80  6L6GT 0-6p | 1457 1-00.6064 0-85 | gating, all solid state, Full specification on
ﬁﬁ% 0-60 | ECF8010-75 Ev8t 045 0-80 | SP61 0-85 { IR 055 | 6AT6 06567 o 19AQ5 0-75 | 6065  1-20 ,equestﬂ-, .00,
A 3 063 58242335 Mg PCL8i 0-60 | TT21 650 { IS4 0-40 | BAUS 0-40 | gSA7 0-55 | 1963 10-00 | 6067 1-08 MARCONI SIGNAL GENERATORS,
TP4 23» CH31ogg f PCL82 0-45 | U25 1-00 | IS5 040 | 6AV6 0-50 { gSG7 0-50 | 1966 6-00 16080 3-50 | TF 1370 R.C. OSCILLATOR FOR SQUARE
ngﬁpg Ecn.é“os EY88 0-50 | PCIg3 0-70 | U26 0-85 | IT4_ 0-40 | 6AX4GT 6SJ7_ 0-60 | 19H5 17-00 16146  3-80 1 & SINE WAVE. Freq. -31 6v rms. 10Hz-1MHz
6 0-60 0 960 |E280 0'631pCLes 0-50 | Uo7  1-00 | IX2B 0-30 080 | 63J76T 20P3 060 | 61468 420 | Ssquare wave. 0-73 2pp. 10Hz 100kHz Attonuator
29 Egtgz HEH EZ41 075/ pPCL86 060 | U191 0-75 | 2X2 0-80 | BAXSGT 20P4_ 1-16 | 6360 1-60 range — 50dB to + 10dB, impedance 75, 100,
DFos '3 | ECLos o'ss | EZ00 933 PCLSCR o UA 680 | B0B S85 | om0 s | o™ | Seci o | b e ie o
: : 75 | 6SLIGT : : TF 6600 SECONDARY PULSE
DKSE 0-30 | EF36 0-75 | Gyso1 0-75 | PFL2000-70 050 | 3A4 0:60 | 6BAS 0-40 30C17 1-10 {9003 070 | TF d5sE WAVE AN, Y%:R ?,';(:T,a,,ge
DL92 0-50 | EF37A 1-50 | ooay g.65 | PL36 0-60 | UAF420-75 | 3E20 5-56 | 6BEG _ 0-45 | 6SN7GT 30C1s 11019004 040 | 20cstotskes. S0t oryotal Riter oives 4 oo
DLo ©-70 | EF39 1-00 | 2957 5 00 | PLe1 055 | UBC41 0-60 | 3D6  0-40 | 6BG6G 1-00 0-55 1-00 | 9006 0-46 | passband. Envelope distortion teston r finputs
DY86/ EF40 0-70 | PTes 4.00 | PL82 0-50 | UBF80 0-50 | 3S4 0-50 | 6BJE 0-75 | 65Q7 0-65 30FL12120 up to 400 Mc s, £8
DVA2 0-45 | Ers .43 | KTas §-oo | PLES 0% | UBFe9 050 |3ve 0485 0BOTA080 | evsGT 080 | sorite 100 OR- TAES | ey prr pACKARD
E88CC/ EF83 1-50 | MH4 1-00 TRANSISTORS F'ease write or phone for currant 6X4 045 |30L15 1-00 gg;’?;‘r"“ E 2;000
01 4-30 | EF85 0-a5 | ML6  1-00 price of any trans'tors, diodes etc Gigg_r:';: %8';.’1’2 }:% he 5;«?;4502230;?"“5 poc) mat%lalng impedance
E}gggg:gg E;gg g;;g 835 81:? PL84 0-50 | UBL1 1- 5B/ 6BR7 2-30 gvss 0-95 | 30PL1 1-00 | MW13-35 AHN SSB ADAPTOR TYPE RSSB—62—
ES10F 6-00 LEF91 0-65 | PABCS0 PL504 0-85 | UBL21 0-75 | 254M 5-50 | 6BW6 1-30 | 524 ¢-65 | 30PL131-10 33 18. Designed for recelvers with 455-500KHz IF
0! PL608 0-35 | UCCB85 0-5 5B 6BW7 1:00 | 5 50/ 0 9-90 | 30PL14 1-10 | VCRI30A at100mv (max.) input. £65,
TEST EQUIP pCa6 0.65 | PL302 UCFs0 0-36 | 255M 550 | 6C4 0-40 | 787  o-80 35LSGTO 80 10-00 22 TRIPLE DIVERSITY SSB RE-.
T EQUIPMENT | | PC86 0-65 | pragy 2.00 | UcHaz0-30 55/ 6C6  0-55 7vs  o.go | 35W4 0-60 | 3BP1 800 c IVERS Freq, 3-275MHz V.F.O. at 6 Xtal
LARGE SELECTION PY33 6-60 ;| UCHB1 3-50 | 258 550 { 6BC6 0-50 | gp2  0-60 352431‘0 -70 | 5FP7 10-00 positions. Reception of Independent singie or
EA50 0.5 EF92 075 PC92 065 ) pygo 0-60 | UCLS2 0-45 5R46Y1 10 | 6CHE6 3:00 | gne  g.75 | 50C5 0-70 (883  8-00 | double side band transceivers, Full spec. on
EABCSO | EFos o-48 | Leo00 0-60 | pyay, CL83 0-70 | 5U¢G 0-60 | 6Cle 0-75 | 350 2051 50C06G1-20 |88L _ 9-00 | application. £350.
9-40 | Efiss g_:n PCC84045| 800 055 | UF41 075 | 5V4G_0-65 | 6D8 050 | jo2% o801 75 1-00 | CVi5268 RHODE & SCHWARZ
EAF42 0.70 | EF184 9.40 | PCC850-50 | PYs2 0-45 | LiF80 0-40 | 5Y3GT 0-65 | 6EA8 0-80 | 150, 000 | 75C1  0-80
EBS1 030 | EF804 2.09 | PCC890-55 | PYS3 050 | UFss 0-80 ) 523 100 | 6F7 11010575 945 |16 080 gpecis, | UHF GENERATORS
EBC33 1-00 | EFL200 6-75 | PCC189 PY88 0-50 | UF89 0-50 | 6Z4G_0-70 | 6F8G 0-75 78 0-75 | yALVES TYPE SMLM from 30 to 300 Mc/s + 1%. Max
EBC41 0-75 | EH90 0-60 0-65 | PY500 1-10 | OL41 0-75 | 5Z4GT 075 | 6F12 065 | 12AT7 045 | g5 g.75 | ¥ ALY output 3v across 60 ohms. Internal moduiation
EBF80 0-45 | EL32 0-89 | PCF30 0-50 | PY800 0-60 | Uigs ¢-50 | 6AB7 0-60 | 6F17 1:00  12AU7 0-40 | g550 .75 250-00 | 1000 c/s depth to 805 external from 30 ¢/s to
EBF83 0-45 | EL34 0-80 | PCF82 0-40 | PYS01 055 | vy .55 | 6ACT 0-60 | 6F33  4-20 | 127V 0-70 IZABY 0 | Msos-gz | 200 kels depth to 80%
EBFa9 040 | EL35 060 | PCF84 0-65 QVO3- 6AH6 0-75 | 6HB6  0-45 | 12AX7 0-49 §-00 5 -65-00 TYPE SLSD from 300 to 840 mc/s. Max output
EC52 0-40 | EL37 3-00 10 UYss 050 | e 045 | SUWAL'TS | 1986 030 | 505  18.00 | s01 2100 | oy hacition el 000 £ ?
Eggs;“g ELt 030 gggggo 0-65 agvos. V%wo-s SAKE 0-40 | St bei3 :ggfg ::: aor 1-0 | kRN2A TY‘PEtSDha(KHOOOMHz|n8rangeso Vv 3By
£CC82 0-40 | EL81 0-60 . : : outou
. : : VO3- VR150/ BALS 030 | 646  0-35 | 45C8 0-55 | 8298  5-50 .
B ot Ei 8% leomor | D0 v | Y8 0m Loaswods | i G 1 33 R IR IASY | saoensmcrowsvesiouat cene
. . 0 . .
ECCB5 045 | ELSe 050 . PLEASE ADD 12i% VAT SRR OIS B 7500 | ET 008 orm 4 okl te 6. 0NIL I o e puise.
Egggg z;g Etg? 2653 8 o MINIMUM POSTAL ORDER £1. 60 |055 050 Cv23ss CT 480 from ThMHz o 12kMHz.
ECC1898-86 | EL95 0-70 | PCE202 UK Postage £1-£2 20p. £2-£3 30p £3-£5 40p. 12K8GT 956  0-50 | cvs228
ECF80 ¢-45 | EL504 0-30 0-55 £5-£10 60p. Over £10-00 Post Free. 070 1957 o039 $7-50 zwgf\l}sERP%PP%R%?:’%:;ECTR:“
DANA EXACT FUNCTION GENERATOR [Squencygranos z z. T
YALXES, AND TRANSISTORS || MANY OTHERS N STOCK e Ctrode R | MBBE G0 Ertonty Tanee Sl to iy | L spec. an pricoon st
franaiotors, ote. " retail 749" eer! : {7 ranges) voltage controlled to 10V sweep | TF 1041 B VALVE MULTIMETER. DC volt-
trade and export 743 0899, ?:Anér‘a‘:run: F:equzﬁzy Meter 9839 §é’§ '\lftm :aso%o\rlnvt i :'%Mﬁc voltage from
mV o atupfol z.
Frequency range 40MHz to 560MHz
A lot of these valves a orted
i TEASCAN ST oNIC sveem an- | noa it 2. s S e
requency range 10MHz i f increased output to 700W,
for new stock when unavoidable. to 300MHz with marker controls. 'ggﬂiiﬁidzgfgfgkﬁlvlglgleHz?%:/luH%OChannel
RADIOMETER TYPE MS1i1 SIGNAL | Auto or manual tuning.
§|6u1%;°cau Tu“,?., ﬁ)kHE%%JSR-meualityDamsh ducti BT i
uitard £150-00. COLOMOR (ELECTRONICS) LTD. z- zE 2 ransceivers
ORJEL EADS: REDIFON 'SS TRANSISTORISED | Mullard €11, high power instailation (1000W)
VIDECON TUBE 170 GOLDHAWK RD., LONDON W12 TRANSCEIVER GRm 216 ¢ s 200 250v. | Technical details and prices available on
Type P354B English Elec. £20 Open 9-12.30, 1.30-5.80 p.m. Closed Saturdays. 4 channels, 100W p.c.p. request,

Speed up your precision work with

MINIATURE

POWER EQUIPMENT
The NEW P2 SUPER DRILL

More powerful, specially designed for the
Electronic Design Engineer who needs a smali, low
voltage drill with high capacity. £16-50 pp 86p.

S2 DRILL STAND A robust, all metal stand with
ample throat dimensions. Will take both P1
and P2 Drills. £18-50 pp 106p.

SUPER 30 KIT 30 tools incl. Drill P1—
without stand. £19-39 pp £1.

P1 DRILL £9-67 pp 38p
S1 DRILL STAND £5-13 pp-38p

FLEXIBLE DRIVE SHAFT
£5-94 pp 34p

TRANSFORMERS
Continuous ajc 12v. D/C
£7-56 pp 81p
Variable speed a/c 12v. D/C o
£9-50 pp 81p All prices include VAT

Drills, Stones, Burrs etc. 40p each. Circular
Saw Blades—set of 4 with Arbor £3-50.
P&P any quantity 25p. Please send 9 x 4"
S.A.E. for leaflet and order form.

PRECISION PETITE LTD

TEDDINGTON MIDDLESEX TWI 1 8HG

H9a HIGH STREET

Tel, 01=377 0878
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KAISER
BB battery

=24 recharger
| cuts down
battery

Anyone who uses battery-powered equip-
ment is only too aware of the spiralling
cost of primary cell batteries. Fortunately,
there is an answer — rechargeable nickel
cadmium batteries coupled with the
Kaiser recharge unit.
The mains-powered Kaiser unit is strongly
constructed and of compact size. Although
of advanced technical design, it operates
extremely economically and will recharge
1 to 6 N.C. batteries within fourteen hours.
The correct polar positions for the batteries
are clearly shown, but should they be incor-
rectly inserted, no damage will result either
10 batteries or unit.
Further details of all Kaiser racharge units and N.C.
batteries are available from
&

136-144 Granvnlle Road
London NW2 2L.D
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collection, I met Vic Elliott BRS37850 Midhurst, Sussex,
who emphasised his delight about the RAE series and
explained, that as an ex-RN morse instructor, he is now
brushing up his basics for the next exam and plans to
become active on: the HF bands. Later, I called on Gordon
Goodyer BRS37345 Petworth, Sussex, a PW reader for
many years, who said that he likes the new format but
the increase in size upsets his very tidy bookshelves!
Gordon spends a lot of time listening orr 10m with his
CR100 and dipole and on 2m with his home-brew front-
ends, indulging in his special interest of making and
testing VHF ground plane aerials.

A period of solar activity began on July 23rd and ended
on August 5th during which time our extra-terrestrial
observers monitored the event. Johm Smith, Cranleigh,
Surrey, recorded two definite peaks in the solar noise
output at 142MHz, the first started on the 23rd, reached
it’s peak on the 28th, and returned to normal on August 2
when it rose again to a climax on the 5th and down again
by the 10th. In both cases the maximum was about four
times the normal level. While the noise was fluctuating,
both John and I recorded a host of individual solar bursts,
each lasting between one and five minutes, throughout
the event. CLiff Ranft, Chilworth, Surrey, found evidence
of ionospheric disturbance on July Z9th and 30th and
he recorded a moderate SCNA (Sudden Cosmic Noise,
Absorption) between 1410 and 1510 on August Sth.

Although cloudy skies prevented systematic use of the
optical instruments, John Smith did manage to see a
sunspot group on July 26th, and Cmdr. Henry Hatfield,
Sevenoaks, using his spectrohelioscope, observed a variety
of sunspots between August 1st and 4th, in addition to
several small filaments and plages. On August ist and 2nd
Henry saw a bright prominence on the sun’s east limb
and his records show that each time he sees one of these
events we all record some form of radio noise at meitre
waves. Henry counted five sunspots, plus two plages on
the 9th. I received bursts of radio noise at 136 MHz on the
10th and on the 13th John Smith noted that the solar noise
level was up, and Cliff Ranft again found evidence of an
jonospheric disturbance.

According to my observations the cause of the disturbed
conditions on the 4th was due to a mixture of tropo, due
to the falling pressure noted by both Ciaran and myself,
and sporadic-E which manifested itself for most of the
morning. At 0913 I received a 599 signal from the 70cm
beacon at Sutton Coldfield GB3SUT, a strong picture from
Lichfield on Ch. 8 and good signals from ten continental
broadcast stations in Band II. At the same time, the
influence of sporadic-E ranged from 40 to 73MHz, bringing
a host of continental signals into the UK in Band I plus
14 east-European broadcast stations between 66 and
T3MHz.

Although the tropo-lift was waning I received 59 signals
from F1ENH and G8FAS in Somerset, via the London
repeater, GB3LO. Sporadic-E occurred again on the 5th
and was most intense at 0910 when I received very strong
signals from 46 east-European stations between 66 and
73MHz in addition to sync. pulses on Rl, 43-75MHz and
a crop of continental stations in Band I

The falling barometer indicated another tropo opening
on August 10 and 11th. At 2300 on the 10th Alan heard
a GM station just above the noise on 2m and at 2355 he
worked G8JJR near Doncaster on SSB and while he, at
the east end of Sussex, listened to a mobile morth of
Darlington, via the Cambridge repeater, GB3PI. Your
scribe, located at the west end of the county, listened
to the Bristol Channel repeater GB3BC and it's “Bing-
Bong” code, which must be familiar to our GW readers
under normal conditions. I am told that the original aerial
at the Brighton 70cm repeater GB3BR 433-15MHz has
been changed for an improved colinear. GBLGQ who lives
to the east of the repeater, with 400ft of chalk in the
way, is getting a much better signal than before. Further
reports to me or to GBHVV, QTHR.

T received a reasonable signal from GB3SUT from 0050
on the 10th to midday on the 11th, and at 0740 on the
11th I heard the Emley Moor beacon GB3EM 432-910MHz
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at 559. Slight tropo-lifts produced signals from GB3SUT
on 70cm. during the early mornings of the 13th and 16th;
more reports about 70cm activity would be welcome.

Interest in our microwave reports is growing and a most
welcome letter from Sam Jewell G4ADDK, Stone, Staffs, who
says there is some dozen stations active on 10GHz from
Birmingham in the south to Manchester in the north and
that there is some activity most weeks between various
stations in that area. A typical path recently covered was
Mow Cop on the Staffordshire-Cheshire border to Winter
Hill in Greater Manchester, a line-of-sight distance of
59km. On this occasion G4DDXK, GBANZ and G8BHH were
at Mow Cop and GBAXE with GBAFC on Winter Hill,

The type of equipment being used in the Midlands is
typical of modern wideband FM gear for 3cm; a 12mW
Gunn diode transmitter to a 16in dish and a separate
tunable Gunn diode/Sim-2 mixer as receiver with a
106MHz IF, resolved on an FM broadcast receiver. I know
just how good this equipment has to be because I spent
part of Sunday, August 2lst on the Trundle, a hilltop
some 675 ASL, just north of Chichester, Sussex, with
Colin Boys G8BCO, Peter Kerry GBARO and David Book-
ham G8JNI to see their respective 10GHz stations as they
prepared to take part in the RSGB’s 10GHz Cumulative
contest.

The extreme neatness of each station was impressive.
The aerials and the electronics are compact, mounted on
sturdy tripods with provision for precise adjustiments in
both altitude and azimuth. At one time, Colin removed
his 18in dish and demonstrated that he could just receive
the 10-1GHz beacon GB3IOW St. Catherines, Isle of
Wight, on open waveguide proving that he had the full
30dB gain of the dish in hand on that signal. It did not
surprise me when I learnt that Colin’s microwave gear
won him the award at the construction contest organised
by the Farnborough and District Radio Society. Peter was
using a 12in dish, giving him 24dB gain on his receiver
and a 14dB horn on his transmitter. At 1300 a 539 signal
from GB3IOW was booming from his receiver and he
demonstrated just how critical the direction is; in fact
tie lost the signal by moving his aerial just 1!zin! David’s
receiver consists of a balanced mixer (pair of 1N23s) into
a 40673 mosfet preamp at 100MHz (IF) and then to
Mullard modules. His transmitter is a 160mW Gunn diode
and his aerial an 18in dish. David also received the beacon
signal and a strong signal from G3KSU/P at St Catherines.
Each station had two-way contacts with G8BDJ/P Chanc-
tonbury Ring, Sussex and G3IZD/P Lynch Down, Sussex.
The climax of their day came at 1800 when G8BCO/P had
a 55 contact with GU3JHM/P on Alderney and GBARO/P
had a 59 contact with the Alderney station. Peter told me
later that several other UK stations had made it to the
Channel Islands onv 3cm that afternoon.

The Microwave round table meeting held on August 7th
in Winchester was very successful and well-attended in
view of the short notice, which goes to show that once
again the amateurs are prepared to experiment and
pioneer those difficult signal paths. To help them, the 3cm
beacon at Alderney GB3ALD is now active and its signals
have already been received on the Trundle, a distance of
167km. I understand that several of the microwave boys
are planning to get going on 24GHz and I will certainly
look forward to receiving their reports for this column.
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Flg. 6: The final circuit with all the snags ironed out, giving a sharp
turn-off to the light, which now remains on for about 15 seconds
after the car door is closed.

this is a 30W type so we shouldn’t blow it if we use
it as the series element. Tis gain is given as 25 to 75
at 1A, so let’s take a minimum of 20, which means
that the base current will need to be 500/20=25mA.
If we try to supply all this current from one transistor
then the current drawn from Cl will be too high; the
easiest way out seems to be to reduce the base
current that needs to be supplied, by making the pass
element a Darlington pair. The circuit will then look
like Fig. 6.

The 2N3702 and 2N3704 transistors have been kept
since we were using them in our experiments before.
Previously the timing period was a bit short but this
should go up with increased supply voltage—we can
always make C1 bigger if the delay is still too small.
R1 has been doubled in value since the supply voltage
has been doubled, although this isn’t really necessary.
D1 can be any diode capable of taking 0-5A with a
maximum reverse voltage of about 20V—a 1IN4001

should be fine. Silicon types must be preferable here,
since we don’t want any problems with leakage cur-
rents through D1, keeping C1 charged. What value do
we need for R2? Well we want 25mA of base current
for the OC35 and a catalogue tells us that we can
rely on a gain of at least 50 from the 2N3702: this
means that the 2N3704 has to supply S00¢A, at least
until the voltage across Cl is down to 3V or so. A
6-8kQ resistor should be OK here; it gives a safe
limit to the maximum current that Tr3 can supply.

It would be good practice normally to put a resistor
from the emitter of Tr2 up to the +12V line. This
stops the Darlington pair doing funny things at low
currents. However, we’re not involved with low cur-
rents here so we’ll not bother with this resistor.

It is not entirely obvious what effect changing the
load will have on the optimum value for C2, so we'll
try 0-47.F again and see what happens. We can do
this final experimeniing when we’ve built the rest
of the circuit on a piece of Blob Board. With the
circuit wired up we find that the courtesy light, tem-
porarily excised from the car, stays alight for about
fifteen seconds and then turns off. As for C2, the
turn-off seems fast and very stable: yet again 0:1pF
appears to be not quite enough but 0-47uF, 0-68uF
and several larger values that we tried all speed up
the switching, with none of that embarrassing flicker-
ing that we had before, so let’s settle for 0-68uF as
the final value for C2. A practical layout is shown in
Fig. 7.

The output levels and the output impedances of
things like cassette recorders don’t always match the
associated amplifiers so next month’s design is for a
simple matching circuit.

You can work wonders with your free time.

There’s immense satisfaction in making
your own equipment. And you'll get excellent
results with Heathkit.

Every kit is absolutely complete down to
the last nut and bolt. The quality is the best.
And each kit has an easy to follow instruction
manual that explains exactly what to do at
each step.

So you enjoy assembling your kit and you
finish with first-class equipment every time.

That’s why Heathkit are so successful.
And that’s why the range is the biggest in the
world.

It's all in the new edition of the free Heathkit
catalogue. Everything from the simplest to the
most sophisticated. Alarms, digital clocks,
testers, transceivers and lots more...even the
tools are there!

See for yourself. Send the coupon now.

NEW CATALOGUE

NEW TEST INSTRUMENTS

NEW DIGITAL BATHROOM SCALES
NEW AMATEUR RADIO EQUIPMENT

HEATHKIT/
j
|

I S —.] 4 R

By e new Heathkit catalogue.Out now FREE. ‘
To:Heath (Gloucester) Ltd.,.Dept. PW-117, Gloucester, I

GL2 6EE. Please send me my Heathkit catalogue.
I enclose an llp stamp for postage. : a7

[ Schumaerger

Name.__
Address

I Postcode

Showrooms at 233 Tottertham Court Road, London (Phone 01-636 7349)

NEW AUDIO SYSTEMS AND MANY OTHER NEW ITEMS and Bristol Road, Gloucester (Phone Gloucester 29451).
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SPECIALS
AN 8PAGE
SUPPLEMENT

ON INTEGRATED
| CIRCUITS

... describing a range of selected
integrated circuits suitable for use
in consumer applications. Domestic

control systems, TV games,
automobile units, and musical
instruments, are some of the
subjects mentioned in this
important supplement.

Plus these projects

TUNE-PROGRAMMABLE
SEQUENCER

for use with a synthesiser. 32 pitches,
note length and rhythm pattern variable.

' DIGITAL REACTION TIMER

displays a subject’s reaction time on an
arbitary scale.

‘ Progress wijth
PRACTICAL

ELECTRONICS

November issue on sale Fridayr7 October 45p

Practical Wireless, November 1377

Gan YOUR
Antenna do all this?

You’ve read our ads with their recent testimonials and
user histories—so this month we thought we'd remind
readers of the selling points of the

JOYSTICK VFA (World Patents)

* Only 7’ 8 long, comes in 3 easily assembled sections.
% Tunes -5-30 MHz, no gaps.

% Matching Antenna Tuner.

*

No harmonic resonances—means that the highest
efficiency transfer of power and waveform from TX
to ether takes place. In turn this ensures that TVI
and other spurious emissions are just not substantially
present.

* Low angle radiation as an effective ground plane-that
husbanded power goes on to reach destination with the
least number of loss-making skips.

* Gives receiver additional front end selectivity and
gain-— reduces cross-mod and out of band blocking.

* Your installation can be “tailored’’ to space available.
install VFA on mast or chimney or in roof space with a
long or short feeder—or SIMPLY STAND IN THE
SHACK. One delighted user proved his VFA by operat-
ing FROM A BASEMENT!

ALREADY IN USE BY AMATEUR TRANSMITTING AND SWL
STATIONS WORLD-WIDE AND IN GOVERNMENT COM-
MUNICATION.

SYSTEM “A” £36-00

250 w. p.e.p. OR for the SWL.

SYSTEM “J” £42-60

500 w. p.e.p. (improved ‘@’ on receive).

PARTRIDGE SUPER PACKAGES
COMPLETE RADIO STATIONS FOR ANY LOCATION

All Packages feature the World Record joystick Aerial
(System ‘A’), with 8 feeder, all necessary cables, matching
communication headphones. Deliv. Securicor our risk.
Assembled in seconds! BIG CASH SAVINGS!

PACKAGE No. 1  £;aboye with R300RX £210-55
PACKAGE No. 2  lffersd withthe FRGTRX.  £]93-] |
PACKAGE No. 3 New-—low priced package. £l54'86

The ali solid state SMC73 RX with all the Partridge extras.
SAVE £17-28!

RECEIVERS ONLY, inclusive delivery, etc.
R.300 £184-50 FRG7 £162-00 SMC73 £128-81

All prices are correct at time of going to press and include VAT
at 124% and carriage.

Just telephone

your card number -
Phone 0843 62535 “
(or 62839 after Bury it with Access

office hours)

or write for details, send 9p stamp

HF TR,

SATATC i arak s, )

Lrecraanirt=

G3GED

Box 5, Partridge House, Prospect Road, Broadstairs,
CTI10-ILD. (Callers by appointment).
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BENTLEY COUS lc D63 -30 | EC53 100 )BL34 125 KT66 800, PEN453DD | UF89 52, AAZI3 21 BF180 <35
A DAC32 80| EC54 100 |EL37 300 |KT71 100 2:00 | UL4L -0 | AC107 -18 | BFI8L -47
DAF9l 35| ECS6 -84 | EL41 57 | KT8l 2:00 | PENDD- |UL84 54 | AC118 30 | BFi8s 47
CORPO R AT'ON LTD DAFO5 60 | £Css -23 ELS1 70 |KT88 675 020 100 | UMS0 60 | ACl26 14 | Bryso -8
. d - 83 - 1 FL200 70 | U¥Y4l 50 [ ACI127 -20 | BFY51 -23
DD4 -80| EC92 65 | EL84 35 PL33 100 | UY¥Y42 .50 | AC128 28 | BF .
7a GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX DES3 350 HOoT 75| BESS 80 | KTW62 PL36 60| UYS5 -535 iG132 23 |Byies .5‘{
All prices inclusive of V.A.T. at 12§% Telephone 6743 kg 30| BOCS2 100 | ELOO  -68 PL81 =~ -49|U10 100 ACI54 30| BY1l4 21
° e TO T (Be o ime gm m, 4K, B @) Gt g 0 ane
. d . d . . g b . - 3 . . k 2 :
Qa2 -85i6ANS 701 6F26  36)7v4 80118 o 185{50CD6G,  |DHG3 50| mOC40 90 |EL506 120 | L3 85| PLe3 46| U0 400 ACI65 30 BYZI0 -30
g5 HiE &EE #iE SR 4:00| DHT6 50| mCCSy .48 | EL509 850 | LN119 -55 PL&4 -50(U25 71| AC186 -30 [ BYZIl -30
b Hled : B! BG6G | GOEHS 88|\ DH77 50| mOCSs2 48 | EMSO -85 | LN152 -45 | PL504/500 | U26 ‘60 | AC168 -44 | BYZ12 30
024 55 80 | 6G6G 40 | 8D8 50 1-00 | BOL6GTL-00 [ D31 80 . EMS. -6 . 90 | U d d d
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FA"E sPEclAllsT RA"GE SPEAKERS Capacitors, Resistors, Transistors, etc, and ex equipment Panels, etc. Covered with

Each_designed to_produce the individual sound
requirement for its purpose. Robust Cast Alu~
minium Chassis. Models 80, 85 & 100 RMS

12" DISCO/80 [l ess,
12" DISCO/100
12’ GUITAR/BOL Fertee £25.75

BARGAIN PARCELS SAVE POUNDS

Huge quantities of electronic components must be cleared ag space required, 1000's of

valuable components. No time to sort, so must sell by weight, 7lb £4-35, 141b £6-95,
28th £11-95, 561b £19-95, 1121b £25-45,

UHF TRANSISTOR TV TUNERS

Four Pushbutton £2-50. Rotary Type with slow motion drive £2-50.

BARGAIN PACKS

Rec. Price

£27 95 300 Mixed Resistors 1 & ¥ wait £1 5lb Ferric Chloride £4
£29-95 100 Mixed Diodes, IN4148 etc £t 12 Gen. Purp. PNP £1
100 Mixed Diodes including Zener 1 Dalo Pen, etch resist 90p
and Power Types £3-95 40 OA91/95 type Glass Diodes £1

100 New and Marked Signal 4 Aluminium Boxes 128 x 44 x

FANE SPEAKERS ARE
SUPPLIED TO MOST
LEADING U.K.
MANUFACTURERS OF
GROUP AND DISCO
EQUIPMENT

Distributors {Wholesale & Retail)

Impedance or total impedance of Bass
Drivers not to exceed 8. Otherwise
use series Horns or attenuation proe
vided with HPXIR and HPX2R.
2 years guarzntes on
above speaker models
Rec. Prices INCLUDE VAT.
Rec. prices shown correct at 5.9.77.

LINEAR PRODUCTS LTD, ELECTRON WORKS, ARMLEY, LEEDS

Manufacturers & Export enquiries to:—
FANE ACOUSTICS LTD, 286 BRADFORD ROAD, BATLEY, YORKS

7 hrsYreciion . Transistors inc. BC14g, BFi94,etc £3:95  38mm. ideal for Signal injectors etc £1
|2,, GUITAR/goPCB“‘ GF"""" £26-95 Zorgrr‘slse‘\fvoa;sd”l]\farked Transisto?-: Bl{‘;g} FﬂﬁaSp%rc. fgnal inje¢ ors5efgr £1
127 PA/8 ual Cone. For  £25.95 inc. AC128, 2N3055, BFY50, BD131 £6-95  DYS1 EH.T. Rec. £
” (LRI LS Dl 200'Unmarked Mixed Transistors Aluminium Coax Plugs 10 for £1
¥
|5 BASS/85 85w B:;: £39 '95 inc. H.F. and Power types £4-350 20mm Fuses 500mA to 3-15 Amp
's,, BASS/IOO Guitar £42 .oo ﬁ%ngeﬁr?i%fg;‘]soarrivé%les i in stock {Can be mixed) 15 for £1
po 3 NGE P . Add 35p P & P on all items. Over £10 P & P FREE
‘POP’ RA SPEAKERS
DELUXE FIBREGLASS BOARD P.C. KITS
12” POP 33T 33w £14-95 ; - T
Refill Pack for P.C. Kit 150 sq. in. F/9 Board £1-50
HIGH FREQUENCY 27 poP 50/2 50w £16-99 INC. 150 sq in Copper Clad F/G, Board, iib Fenic C/hl%(i’glg,*:As Dalo Pen, Abrasive
HORNS |2: POP 75 70w £22:95 ch(eest?:gr PMOI?‘W?I;:ILr?etrS'toEtCh Tray and Insfructions. Only 30 inc. P & P. Sen
JM‘R :g” :g: 1807?' Eizgg SENTINEL SUPPLY, 20A Waddon Road, Croydon, Surrey
ange: 00w .
2-5KHz-15KHz -
Polv_lv;)rézsl{)w with !Kl 84[ sR‘l’_‘l“‘ .
30w with HPXIR 2-15K Hz
imp: 8 oh Power: 50watt »
Sixa appron. E1-95 wich HPXIR IT’S EASY WHEN YOU KNOW!
3 x 3T x L‘,P%g with T f cTl IRELESS I
id missi of PRACTICAL WIREL —simply ¢ 1
173 Range: imp: 8 ohms o avel mlss”tlgisyggée\??:ym and hand it to your newsagent.s”“p J ERAE0
2-5kHz-20kHz Size approx £16.95
Power: 50w 1047 x 34" x 73" ) ORDER FORM
with HPX IR 920/2 Range: | KHz-18KHz Power:
Imp: 8 ohms & 100w with l{-IF)(I. Imp: 8 chms
H " ize approx .
Size approxs, x5 nis  Price £59-95
Rec £11.75 HIGH POWER “CROSS-OVERS”
Price HPXIR  (3-5KHz) £299
HPX2R  (3KHz)

Please reserve/deliver every month one copy of PRACTICAL WIRELESS until
further notice.

My Name ...............

Address ...
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5—240 Watts!

HY5

Preamplifier

HY30

15 Watts
into 82

HY50

25 Watts
into 8

HY120

60 Watts
into 8

HY200

120 Watts
into 8Q

HY400

240 Watts
into 40

POWER
SUPPLIES

The HY5 is a mono hybrid amplifier ideally suited for all applications. All common input
functions (mag Cariridge, tuner, etc) are catered for internally. The desired function is achieved
either by a muiti-way switch or direct connection to the appropriate pins. The internal volume
and tone circuits merely require connecting to external potentiometers (not included). The HY5
is compatible with aii I.L.P. power amplifiers and power supplies. To ease construction and
mounting a P.C. connector is supplied with each pre-ampiifier.

FEATURES: Complete pre-amplifier in single pack—Multi-function equalization—Low noise
~—Low distortion—High overload—Two simply combined for stereo.

APPLICATIONS : Hi-Fi—Mixers-—Disco—Guitar and Organ—Public address
SPECIFICATIONS :

INPUTS. Magnetic Pick-up 3mV; Ceramic Pick-up 30mV; Tuner 100mV; Microphone 10mV;
Auxiliary 3-100mV; input impedance 4-7kQ at 1kHz.

QUTPUTS. Tape 100mV; Main output 500mV R.M.S.

ACTIVE TONE CONTROLS. Treble 4 12dB at 10kHz; Bass + at 100Hz. ey }9\4’
DISTORTION. 0-1% at 1kHz. Signal/Noise Ratio 68d8. g b o
OVERLOAD. 38dB on Magnetic Pick-up. SUPPLY VOLTAGE + 16-50V. g ST
Price £5-22 + 65p VAT P&P free. ) =

The HY30 is an exciting New kit from LL.P. It features a virtually indestructibte I.C. with short
circuit and thermal protection. The kit consists of I.C., heatsink, P.C. board. 4 resistors, 6
capacitors, mountirg kit, together with easy to follow construction and operating instructions.
This amplifier is ideally suited to the beginner in audio who wishes to use the most up-to-~date
technology available.

;E’?;I’URES: Complete Kit—Low Distortion—Short, Open and Thermal Protection—Easy to
uild.

APPLICATIONS: Updating audio equipment—Guitar practice amplifier—Test amplifier—
audio oscillator,

SPECIFICATIONS:

QUTPUT POWER 15W R.M.S. into 80 : DISTORTION 0-1% at 1-5W.

INPUT SENSITIVITY 500mV. FREQUENCY RESPONSE 10Hz-16kHz—3dB.

SUPPLY VOLTAGE £ 18V.

Price £5-22 + 65p VAT P&P free. ’

The HYS50 leads L.LP.'s total integration approach to power amplifier design. The ampllfier
features an integral heatsink together with the simplicity of no external components. During the
past three years the amplifier has been refined to the extent that it must be one of the most
reliable and robust High Fidelity moduies in the World.

FEATURES: Low Distortion—Integral Heatsink—Only five connections—7 amp output tran-

sistors-——No external components

APPLICATIONS : Medium Power Hi-Fi systems—Low power disco—Guitar amplifier
SPECIFICATIONS : INPUT SENSITIVITY 500mV

OUTPUT POWER 25W RMS into 80 LOAD IMPEDANCE 2-16Q DISTORTION 0-04% at 25W

at tkHz
SIGNAL/NOQISE RATIO 75dB FREQUENCY RESPONSE 10Hz-45kHz— 3dB.

SUPPLY VOLTAGE + 25V SIZE 105 50 25mm

Price £6-82 + 85p VAT P&P free

The HY120 is the baby of I.L.P."s new high power range. Designed to meet the most exacting
requirements including load line and thermal protection this amplifier sets a new standard in
modular design,

FEATURES: Very low distortion—Integral heatsink—Load line protection—Thermal protec-
tion—Five connections—No external components

APPLICATIONS : Hi-Fi—High qualily disco—Public address—Monitor amplifisr—Guitar and
organ

SPECIFICATIONS

INPUT SENSITIVITY 500mV.

QUTPUT POWER 60W RMS into 82 LOAD IMPEDANCE 4-16Q DISTORTION 0-04% at 60W

at 1kHz
SIGSI:JIAL/NOISE RATIO 90dB FREQUENCY RESPONSE 10Hz-45kHz— 3dB SUPPLY VOLTAGE
2

SIZE 114 50 85mm

Price £15-84 + £1-27T VAT P&P free.

The MY200 now improved to give an output of 120 Watts has been designed to stand the most
rugged conditions such as disco or group while still retaining true Hi-Fi performance.
FEATURES: Thermal shutdown—Very low distortion—load line protection—Integral heatsink
—No external components

APPLICATIONS : Hi-Fi—Disco—Monitor—Power slave—industrial—Public Address
SPECIFICATIONS

INPUT SENSITIVITY 500mV .

OUTPUT POWER 120W RMS into 8Q LOAD IMPEDANCE 4-16¢: DISTORTION 0-05% at 100W

at 1kHz.

iIGRIIALINOISE RATIO 96dB FREQUENCY RESPONSE 10Hz-45kHz— 3dB SUPPLY VOLTAGE
45

SIZE 114 50 85mm

Price £23-32 + £1-37 VAT P&P free.

The HY400is ! L.P.'s ““Big Daddy" of the range producing 240W into 40 ! It has been designed
for high power disco address applications. If the amplifier is to be used at continuous high
power levels a cooling fan is recommended. The amplifier includes all the qualities of the rest
of the family to lead the market as a true high power hi-fidelity power module,

FEATURES: Thermal shutdown—Very low distortion—Load line protection—No external
components,

APPLICATIONS: Public address—Disco—Power slave—industrial

SPECIFICATIONS

OUTPUT POWER 240W RMS into 40 LOAD IMPEDANCE 4-162 DISTORTION 0-1% at 240W

at 1kHz
SIGNAL NOISE RATIO 94dB FREQUENCY RESPONSE 10Hz-45kHz~ 3dB SUPPLY VOLTAGE

+45
INPUT SENSITIVITY 500mV SIZE 114 100 85mm
Price £32 17 + £2-57 VAT P&P free.

PSU36 suitable for two HY30's £5-22 plus 65p VAT. P/P free.
PSUS0 suitabte for two HY50's £6 82 plus 85p VAT. P/P free.
PSU70 suitable for two HY120’s £13-75 plus £1-10 VAT. P/P free.
PSUS0 suitable for one HY200 £12-65 plus £1-01 VAT, P/P free.
PSU180 £23-10 + £1-85 VAT.

B1 £0-48 + £0-06 VAT.

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS

I.L.P. ELEGTRONICS LTD., GROSSLAND HOUSE, NAGKINGTON, CANTERBURY, KENT, CT4 7AD.

I.L.P. ELECTRONICS LTD., Tote Purcnas Prc

1 Enclose Cheque (J Postal Orders {7 Money Order []

i d t
GROSSI.AND HOUSE, NAGKINGTON, Please debit my Access account (] Barclaycard account [}

CANTERBURY, KENT, GT4 7AD. Name and Address — —

Account number

Signature

Practical Wireless, November 1977
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SCTREENED MINIATURE
TRANSFORMERS oo 00 e 50 aeli™ ™ s " 0 s
238 200 3-0-3 1-99 055 AVO 8 MKS £68-95 )
2]3 }:04 1A 06, 0-6 28 078 AVOTI £28-00 igg\\f gﬁ iggg 8'33
ALL EX-STOCK—SAME DAY DESPATCH. VAT 8%, |28 303w 0800  1& 03/ V00 argy moy W e dn
. /o 209 900’ 300 0.310. 0-8-5  2.93 0.3;| AVOMINORMS  £21-94| 400V 4A  £080 0-29
Fome ° ; 208 1A, 1A 0-8-9,0-8-9  3:53 0-78 | AVO TT169 in circuit oy e IES %2
PRIa:‘R‘\{Ig2|aT24O‘$I2)zl:(1’:éZV i T 30 VOLT RANGE 236 200, 206 0-15, 0-15 1-99 0 38 Transistor Tester £20-00 o \\,/ T 105 .52'35 00'29
- | . Prim 220/240V Sec 0-12-15-20-24-30V | 214 300. 300 0-20, 0-20 2:56  0-78 | U4315 Inc. case c14.95 | _. YAT 12i% *VAT8%
Ret 120 " 2y £ pap | Yolaoss availabied, 4, 56,89, 10,12, | 221 700(DC) 20-12-0-12:20 "3-41 078 : i _ AUDIO KIT 25W+25W
it vs 0% wm 0% AR Ba 0V 15-0-15V, 12-0-12 206 1A, 1A 0-15-20-0-15-20 463 096! U4315 BUDGET METER . Complete with instructions
213 10 05 264 078 | “92 o’f’PS £ P &P 203 500, 500 0-15-27-0-15-27 3-99 0-96 { 20K Q2/VDC  2K/VAC £27-55
o b g 34 o 11 1.2 g:g_‘l 0-76 1204 1A, 1A 0-15-27-0-15-27 5-38  0-96 | 1000v AC/DC 2'5A AC/DC | Leak Cab. + mounting hardware
18 A 2 s 0 a8 ‘ 5 o8 0-96 | 233 50 12-0-12 199 038 h00 ; b ool | £9°20  PA&P £1-73, VAT 12} %.
| 5-21 0-96 | S112500 12-15-20-24-30 264 0-78 res. in robust steel | Z=t—rre s
1gg g g g'gg ?!132 | g? 38 620 114 case + lead etc, TR P1R28l$oSRanleD$’([:aKer i
. i q . 3 i wi
72 10 s 161 114 | 5 50 837 1 PLU s | RVIAT 8 of TP et > | Cartridge. £16'80 PaP  £1-50
1;? :2 g 1: g: 1-32 1 117 60 9.92 1-45 ! AVO cases and accessories | VAT 125%.
6 : 132 | 88 80 1173 1-64 R |
g8 n Bl ogE | 8 oo BRIE Aesasimsses L, rowerums
05 60 30 2582 oA ! 50 VOLT RANGE 25 Watts RMS AMPLIFIER £4-87 Stabi]lti.seid a-s-zl st-9v14ocom;£°~5 _ TRANSFORMERS
- — | Prim 200/240V Sec 0-24-30-40-48-60v. | 35 Walls RIS AMPLIFIER £6-05 | mulliplug outle SPECIAL OFFER
50 VOLT RANGE ! Volts available 8,8.10,12,16,18,20,24,30, | 125W RMS AMPLIFIER *£45-95 | 3300 fits into 13A socket6-75-9V | l BEq prim 0120,
Prim 220/240V Sec 0-19.25-33-40-50v 36.40,4B,60V or 24-0-24V or 30-0-30V. PR A Tonsc1oW £6-70 | 300mA multiplug outlet  £3-30 ' o150y (120 or
Voltages available 6, 7, 8, 10, 14, 15, 17, | Ref  Amps £ PP 1l SN o2 o £13-88 | RBE 3, 4.5, 6, 7'5,9,12V 500mA | § 240V) Sec 24V 10A
19, 21, 25, 31, 33, 40, 50V or 25-0-25V  , 124 05 388 09 | BOW R S RbLIES S5 W £1-30 | " 'DC plug outlet £532 | £5-50 P&P £1:66
Re Amops P&ap i 126 10 558 0-96 £3-75 VAT 123% P & P 55p BE2 Prim 0-90-110-
0z 05 B 07 ;127 2-0 760 1-14 | TRANSFORMER 5-10W £3-09 — S T | 1 200-220-240V  Sec
103 10 457 09 . 125 3-0 10-54 1.32 | TRANSFORMER 25W £479 0-110V  0-20-24V
104 2.0 598 114 123 10 12-23 1-84 P & P Modules 35p, Trans 9ep. DECS SOLDERLESS | 2-5A £2-25 P& P
108 3.0 845 132 o 50 1385 1-64 VAT 125% *VAT 8% — BrEAD-BoARDING | § §.0%, 287,
108 4-0 10-79 1-50 | 120 60 15-66 184 MUSIC CENTRE KIT s Dec 70 contacts £1-90: § BE3 100V line to
5 fiE 18 W fe mE 98 | o sel TeedW own | Tosmeenics S faS g s
: ' 2 ¢ 85W rms. 42 o .99 1 o
119 10-0 270 OA ; 189 120 21-13 OA e £2412inc. | UDec A" forl.Cseic £399 1§ gpy prim 120 or
R || BLOB BOARD (Pack of 3) } U Dec "B for I.C.s etc  £6-98 i 240V 9-0-9 1A
MAINS ISOLATING (SCREENED) AUTO TRANSFORMERS ‘5% 0 §-47 17 o7 2-57 ¢ §-1” -15” £0-75 | VAT 8% P & P 40p 'R £18 P &P 038
g AT SE RO CT ' | B VAGMSIO, T PeR E LSRR 3
ef - atls & -115-210- ERgon ’ ANTEX SOLDERING IRONS -
07 2 0-79 64 75 0-115-210-240 395 0-96 | IC Range l . g |
e 2 e o e 0040 533 008148~ 82" £0-96. 475 T8 2213 15W  £3-75 18W  £3'75 | ATCARTRIDGE;_‘
o f T3 LI |8 500 oilaeoossoeo 1099 168 PaP 3o YALSK PN s BB e ™™ T SonoTone ?
0 16 50 -115-200-220- ; 4
] 1 115-200-220- ELECTRONIC CONSTRUCTION KIT ! i !
}25 §§8 :2;: ;?é £ 33 1(5)88 g_}}g_ggg_ggﬁ_ﬁg ;ggﬁs %28 10 projects (including electronic organ). No : i 'g'llAHc i;:g
154 50  19-15 212 | 33 2000 0-115-200-220-240 3882 QA | SCldering nceded £7-28. VAT By Patop | TIMINLMULTIMETER = ¢ Acos
i . i DC-1000V_AC-1000V DC-100mA |
153 D) R O wir2) 3000 Ao 200°220° 240 8:00 [OFF COMPONENT PACKS | Res-150k(2 1000V Bargain £5-30 | S593-1 £218
138 1000 2120 o 200 Mixed value resistors (count by welght) ~ VAT 8% P & P 62p i 621 24,
; . CASEO AUTO TRANSFORMERS ; 150 Mixed value capacitors (count by weighty | _____ ______|BSR. " .
}gg 5000 5430 OA : 240V cable in & 115V USA 2 pin outlet | 30 Mixed vaiue precision resistors YW 2% | i SXeM £2:25
o b 22 vzo ﬁ % 0 é‘ep 11%?/2 A EE\%EEO gg TugER | EE
S i ! : : 10 Reed switches | -LOCK LoOP ¢ SHURE
HIGH :ISOLTAGE MAINS | 150 8 48 114 4W i 15 Wire wound resistors—mixed wattage ‘e 4 Pre-selected stations, Varicap M75-6S £10-92
; OLATING 1200 $-92 1-45 65W | 1 Pack wire 50 metres assorted colours I funing, switched AFC, LED ! #55E £12-42
Prim 200/220V or 400/440V 250 10 49 1-45 69W | 25 pre-sets assorted types and values i Beacon. | VAT 12)% P &P 25
Sec 100/120V or 200/240V 350 12:53 164 53W | Please state pack required. 60p per pack £20-45 VAT 12'% P&P 40p . oh . B
g R A Terld onm s aw VATWRRIRE 2o b
PO AR A R I eeeeesasmeal  Barrie Electronics Ltd.
. i 26-02 a3w ces correc -6-77. ease a ] - . . A o
2000 252 54.25 oA | 2000 37-65 oA 95W | VAT after P & P. 3, THE'MINORIES, LONDON EC3N 1BJ :

Our wide range of transformers are too numerous to list, please call (open 9am-5pm Mon-Fri) or send your requirements, TELEPHONE: 01:—488“331 6[7[8
_Electrosil & semiconductor stockists. Panel, Multi Meters, Audio accessories, send 15p stamps for lists. ‘NEAREST TUBE STATIONS: ALDGATE & LIVERPOOL ST

Mﬂﬂﬂfd NO

BATTERIES H A SHORT-WAVE
NO WIRES FeWFe KITS
ONLY
£29-99 WORLD-WIDE RECEPTION
PER PAIR 1
+ VAT £3-78 .

The modern way uf instant 2-way communications. Supplied
with 8-core wire. Just plug into power ‘socket. Ready for
use. Crystal clear communications from room to room.
Rapge §-mile on the same mains phase. Onjoff switch.
Volume controi. Usetul as inter-office intercom. between
affice and warehouse in surgery aud in homes. P. & P. 97p.

Newest, neatest
system ever

devised for storing smali
parts and components:

resistors, capacitors, diodes, transistors, etc.
Rigid plastic units interlock together in vertical
and horizontal combinations. Transparent plastic
drawers have label slots. |D and 2D have space
dividers. Build up any size cabinet for wall,

£1895 bench or table top.

e e L AS SUPPLIED TO POST OFFICE,

tion problems with this INDUSTRY & GOVERNMENT DEPTS.
4-Sta€ion T-l-nntsilstorblntircgm eaysl}:—m (1 mﬁmter ang SS\ébm Eamous for ;_)ver 35 yealr; for Short-Wave
in robust plastic cabinets for desk or wall mounting. Cal . : : uipment of quality. “H.A.C.” were the
tali/listen frorn Master to Subs and Subs to Master. Ideaily SINGLE UNITS (ID) (5ins X 2}ins X 2%ins). O’;‘ligir:lal suppﬁercsl of Short-Wave Recei\e};r Kits
suitabla for Businge‘SSiJSarBl’-fybs‘;h%dS: Hoapitale and Offce. £2-90 DOZEN. for the amateur constructor. Special offer AR8
Operates on one 9V battery. Onjofi.switch. Volume control. . i . i
Coeitate ‘mith 3 connecting wires each RAft. A Battery 2499'6' gléEZé.lNN ITS (2D) (Sins X 4fins X 2}ins). valves—70p each.

and other accessoriea, P. & P. 97p.

NEW ! AMERICAN TYPE CRADLE

'TELEPHONE AMPLIFIER

1977 “DX*’ RECEIVER
C?\I?i};rte kit—Price £7-20 Gncl. p. & p. and -
Customer who sent us five QSL cards, one
from each continent writes: “Other countries of
interest which I have heard are Korea, Japan,
Sri Lanka, Liberia and many others. I was very
surprised at the simplicity of the set, compared

TREBLE (3D) £4-%0 for 8.
DOUBLE TREBLE 2 drawers, in one outer
case (6D2), £7-25 for 8.

EXTRA LARGE SIZE (6D1) £6-25 for 8.
PLUS QUANTITY DISCOUNTS!

ONLY Orders over £20, Jess 5% to its efficiency.”
£14-95 Orders over £60, less 74%. This kit is ready to assemble and coniains all
+7aTaa0 | || PACKINGIPOSTAGE/CARRIAGE: Add 755 co l e
. orders under £10. Orders and over, please Full 4 t other S.W. kits, includi he
L ’ ised Teleph Amplifi ith detached s ull range of other ."._s,mcumSte
Pﬁ:;-si‘;l tggggifel:.:lfgcl;gle%hgziese%zrl oelrl '{o thee r:r%;lele add 10% carriage. %ggge:(é(é:})méegl:’snmgl;ugg;;egc :g(i;lgzv
tivates i J{ medi wo-way conversation atcl . Se1
:vgtlhvélu:qh;dis:g‘ :he :;ndgiat,l.el\igngy people inn listen at a QUOTATIONS FOR LARGER QUANTITIES for free descriptive catalogue of kits and
time. Inerease efficiency in °"€‘l“’e- °h°thW°:1ks}‘°P-£°“el:" Please add 8% V.A.T. to total remittance components.
for “'conference™” calla: I 2 ser’s- hands free to make
Potea sonmlt Bles. No long wai:il‘:g, saves tinser with long- All prices correct at time of going to press SORRY, NO CATALOGUES WITHOUT S.A.E
dinzdm:cetcx;l]l.ss. 9(iinl_;)'ﬁl ‘srxguzigguge, ;n;v;?;non recording “H A c ' SHORT wAVE PRODU
mode ulo-day price refund gua'ru;tee m:*x all itemns. FLAIR'LINE SUPPLIES (DEPt' FPWI l) = 'B' |6- 10 Windmill L:
WEST LONDON DIRECT SUPPLIES (PW10) 124 Cricklewood Broadway, London NW2 P.0. Box No. 16, Vindmill Lane
169 KERSINGTON HIGH STREET, LORDOR, W8 Tel. 01-450 4844 Lewes Road, East Grinstead, West
01-937 5548 * Sussex RHI% 38Z
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PP3/PP9 REPLACEMENT %
MAINS UNIT d

Japanese made in plastic container
with leads size 2” x 14”7 x 14”7, this
is ideal to power a calculator or
radio, it has a full wave rectified
and smoothed output of 9 volis
suilalaalc for a loading of up to 100mA.

SWITCH TRIGGER MATS

Wiring dig supplied for complete
house  protection—'Keep  Those
Robbers Away’.

13 x 10 £1-85, 24 x 18 £2-33

A

DRILL CONTROLLER

Electronically changes

speed from approxi-

mately.10 revs to

maximum, Full power at

all speeds by finger-tip control.
Kit includes all parts, case,
everything and full instructions.
£3-45 including post & VAT.
Made up model £1-00 extra.

SOUND TO LIGHT UNIT

Add colour or white light to your 14
amplifier. Will operate 1, 2 or 3

lanips (maximtum 450W). Unit in
box all ready to work. £7-95 plus
95p VAT & Postage.

RADIO STETHOSCOPE |

Easiest way to fault find, traces,
signal from aerial to speaker, when
signal stops you've found the
fault, Use it on Radio, TV, amplifier,
anything. Complete kit comprises two
special transistors and all
parts including probe tube,
twin stetho-set and in-
= structions  £3-95. VAT and
postage incl.

MULTISPEED MOTORS

Six speeds are available 500, 850 and
1,100 r.p.m. and 7,000, 9,000 and 11,000
r.p.m. Shaft is 3" diameter and approxi-
mately 1° long. 230/240v. Its speed may
be further controlled with the use of
our Thyristor controller. Very powerful
and useful motor size approx. 2* dia. X
5 ’llgnx. Price £2-00 including Post &

TRANSISTOR POWER

-3 PACK

‘ 1 ) l Designed to operate tran-
sistor sets, and amplifiers

full wave and half wave
working—output adjust-
able from 45v to 15v up
o3 A—Kit with full
constructional data £2-06

MULLARD UNILE

A mains oberated 4 + 4
stereo system. Rated one
of the finest performers
in the stereo field this 5 5
would make a wonderful gift ’l( ¥
for almost any one in easy-to- .
assemble modular form and
completc with a pair of
Plessey speakers this should

e

sell at about £30—but
due to a special bulk buy and as an incentive for you to
buy this month we offer the system complete at only

£14-00 including VAT and postage.

AMPLIFIER PANEL

[§ S e » i e

6 photo sockets and d.p. changeover slide switch all
mounted on insulating board. Glossy black finish size
27 X 8%" approx.—silly price 35p, or £1 for six.

~——THIS MONTH’S SNIP~——
BREAKDOWN PARCEL—

four unused made for computer units containing
most useful components, and these components
unlike those from most computer panels, have
wire ends of easily usable length. The transistors
for instance have leads over 1“ long, the diodes
have approx. 1" leads. List of the major com-
ponents is as follows: 17 assorted transistors, 38
assorted diodes, 60 assorted resistors and con-
densers, 4 gold plated plugs in units which can
serve as multipin plugs or as hook up boards for
experimental or quickly changed circuits (note
we can supply the socket boards which were
made to receive these units). The price of this
four units parcel is £1 including VAT and post
(considerably less than value of the transistor or
diodes alone). Don’t miss this splendid offer.

MAINS TRANSFORMER
BARGAINS

20v ¥ amp
18v | amp
6-3v 2 amp

VA
MAINS RELAYS

With triple 10 amip changeover con-
tacts—operating coil wound for 230
volts AC. chassis mounting, one
screw fixing, ex unused equiPment
60p each, 10 for £5 post and VAT paid,

BLACK LIGHT

As used in disco’s and stage effects etc.—virtually no
white light appear until rays impinge on white coilars
and cuffs etc—we offer mains B.L. lamps, 175 watts
plugs into any lamp holder requires no choke or
control gear price £7-00 -+ 95p post and VAT or for
glanorising rock specimens, looking for watermarks
etc. a 97 6 watt tube with starter, choke iamp holds, etc.
all for £4-50 post and VAT paid.

Although this uses no battery it
gives really amazing results. You
will receive an amazing assortment
of stations over the 19, 25, 29, 31
metre bands. Kit contains chassis
front panel and all the parts £1-%0
—crystal earphone 55p including
VAT and postage.

8 POWERFUL
BATTERY MOTORS

| For models, Meccano’s, drills, remote @@@)

controi planes, boats, etc., etc. £2-00.

ROTARY PUMP

Self priming, portable, fits drill or
electric motor, pumps up to 200
gallons per hour depending upon
revs, Virtually uncorrodable,
use to suck water, oil, petrol,
fertiliser, chemicals, anything
liquid. Hose connectors each end.
£2-00 Post Paid.

THERMOSTATS

Room stat.
Refrigeration as
capillary £1-862. )
Limpet Stat must be mounted in close
contact calibrated 90°-190°F 15 amp
contacts £1-62.

Appliance Stat fix like a volume controi—
15 amp contact 30°-80°F 85p.

ditto but for high temps £1-25.

Over Stat—with Serson and capillary 85p.
Wall mounting £2-75.

illustrated with 367
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ey |
SHORTWAVE CRYSTAL SET

25v 14 amp

24v 2 amp

50v 2 amp

9v 1 amp .
8-5v-0-8-5v 1 amp. £1-28
10v, 20v, 30v, 40v

250 watt loading

| 20 watt Auto 115v

100 watt Auto 115v

REVOLUTION COUNTER

Famous Muirhead gen-
erator: requires only a
voltmeter connected to its
terminals. Voltage is
exactly 3v at 1000 + rpom.
Higher or lower sbeeds
give proportional volts,
therefore the motor forms the basis of a useful general
purpose revolution counter. £1-25.

DELAY
SWITCH

Mains operated—delay can be
accurately set with pointers

]

knob for periods of up to
1 hrs. 2 contacts suitable to
switch 10 amps—second

contact opens a few minutes
after 1st contact. 95p,

FLUORESCENT TUBE
INVERTOR _ :

For camping~-car repairing—emergency lighting from
a 12v battery you can’t beat fluorescent lighting, it will
offer plenty of well distributed light and is economdcal.
We offer Phillips invertor for 12" 8 watt miniature tube
for only £2-75 with tube and tube holders as well.

TERMS:

Cash with order—but orders under £6 must add 50p to
offset packing etc.

JFlex Bargain. 3 core of 14/0-006, modern coloured

BULK ENQUIRIES INVITED. PHONE: 01-688 1833

J. BULL (ELECTRICAL) LTD

(Dept. PW), 103 TAMWORTH RD.
GROYDON GR9 1SG

www.americanradiohistorv.com

IT’S FREE

Our monthly Advance Advertising Bargains
List gives details of bargains arriving or just
arrived—often bargains which sell out before
our advertisement can appear—it’s an interest-
ing list and it’s free—just send S.A.E. Below
are a few of the Bargains still available from
previous lines.

Rigonda “Party Time” Stereo Record Players. A
further batch has just arrived, but we have a lot of
out-standing orders and so we urge you, if you want
one, to call in or post your order right away. As with
the first batch all are *‘returns under guarantee”” or
‘‘service room rejects”, but we guarantee them to be
repairable, and will exchange any not so. Price is
only £5:95 4 75p. Carriage £2-08 -+ 25p, this is of
course less than the price of a turntable, so they are a
very popular item, hence the urgency for ordering
quickly.

Spares for Party Times. Circuit diagrams 50p,
Cartridges £2-25, Record mats 85p, Mains trans-
g%rnasrs £3-00, Amplifiers £2-50, Gram motors

Ask about any other spares you require and when
you have it working o.k. we can supply the proper
Party Time speakers, £9-50 a pair. All prices include
post and V.A.T.

This Months Special Offer. All our stocks of 7-029
cable with earth wire have now been sold, but we
still have some of the twin left—we are offering this at
about half its trade price, namely £8-50 + 72p for 100
metres, also as an extra inducement to buy, during
August and September, with every coil we will give
free; 100 metres of single 1 - Smm which you can use as
the earth wire. If not collecting, please add £3-00
carriage.

250 watt Mains Transformer—40v secondary, made
up of four 10v sections, all the ends of which are
brought out to the tag panel, so they can be separated
if required—also the 10v coils are all a very heavy
gauge wire, thick enough to take 25 amps, so any one
of these coils can be loaded up to the full 250 watts, or
this wattage can be spread over two or more coils.
We can recommend this transformer for heavy duty
battery charging—high power amplifier—plastic
sealing—soil heating—light welding and dozens of
?i-thle; jobs. Price, still only £4-50 + 36p. Post £1-50

D.

corés. White circular p.v.c. outer. A standard flex for
appliances using up to 6 amps, or for extensions,
leads etc. Special purchase enables us to offer this at
£8-50 for 100mm coils (+ 68p). Post £1-50 + 12p.

Save Yourself A Fortune. Build your own rechargeable
batteries; using our ex-Home Office nickel cadmium
cells—these cells are German made, ref NCB 22M,
which we understand are  amp hour rating. Normally
these cells retail at about £1-00 each, but a special
purchase enables us to offer them at only 30p each, or
four for £1-08. Post 30p + 3p.

Free Gift: all who purchase 12 cells, will receive, free
of charge, a mains operated ni-cad charger unit.
DON'’T miss this offer

Self Repairing Fuses—not exactly; but our magnetic
circuit breakers do the same job and are a boon for
the test bench, saving valuable time. In the event of a
short, they trip almost instantly, before the fuse can
blow. They are rated at 1-5 amps (enough for the
average repair bench). Simply wire it in parallel with
your bench switch—you would then use the circuit
breaker to switch bench supply on, but keep your
normal switch for loads over 1-5 amps—a real
bargain @ £1-00 +- 8p.

9v-0-9v Mains Transformer. “C” core construction,
amp continuous rating. Very compact, but there is
still room to add a few extra turns for an extra
winding, or to change the voltage to, say, 20v. In
fact, the transformer uses a separate bobbin for the
secondary—its not varnished so if you want a
special voltage transformer quickly, then tnis could be
the answer. Price £1-50 4 12p. Post 20p + 2p.

6-5v-0-6-5v Mains Transformer. Continental make,
but has standard 230/40v 50Hz primary and is upright
mounting, and is rated at 0-75A. Price £1-75 + 14p.
Post 20p +.2p.

15 Core Flex Cables: Coloured coded cores, rated at
3 amp, with circular p.v.c. outer—suitable for
1énodule inter-connections etc. 10 meter coil £1-00 +
p.

Rotary Switch. Heavy duty—made for switching d.c.,
these wili make and break really high a.c. currents.
We guess these at 30 or more amp—we have type (A)
cover engraved on-off, Price £1I-00.—(B) cover
engraved “on”, ““high™, “off ?, “low’’. Six wires can be
brought to the switch and would be joined as follows:
1to 5and 6 to 2 and'in the other position, 1 to 3 and
2 to 4. Prices: (A) £1-00 + 8p. (B) £1-30 + 12p.
Motor with Fan Blades, mains operated, nicely made
motor with long bearing for quiet operation and good
quality set of fan blades, made by Smiths (air moving
division). It is a simple matter to make a stand out of
14 gauge (clothes line) wire, fyou then have a simple §
but efficient desk fan. Or if you fit this behind a
heatiig” element, in a box, you have a fan heater.
Price of motor and fan, £2-5¢ + 32p. Post 50p + 6p.
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LIKE
HUNDREDS OF
NEW DORAM
KITAND
COMPONENT
IDEAS FE?

o4 ,/,‘I._ YL T

SBESTSELLING 2

fcu
FROA

IDORA M)

Doram’s new catalogue is one of the great
events of the electronic year, 64 pages of newideas
in construction kits, capacitors, resistors, semi-
conductors, wires and cables, transformers, plugs
and sockets, hardware, indicators, switches; radio
equipment, tools and test equipment, audio
equipment, books. All top quality and terrific value
because you can depend on Doram.

TAK TH

E SHORTCUT

i Yes, please rush my free copy of the new

Doram catalogue. | enclose 20p to cover
| postand packing.

| Name

. Address
i

] Postto: .

| I :
| Doram Electronics Ltd, POBox TR8, P-W.NOV g
Wellington Road Estate, Wellington Bridge, Leeds LS12 2UF

532

Amplifier

Circuit Diagrams
Outline Drawings
Exploded Views...

allyou need to know for
constructing Chris Rogers out-
standing new valve amplifier

Then compare the musicality for
yourself withatransistor-type unit!

Controversial Gomparison

An evaluation of the new crop of moving-coil phono
cartridges and their complementary voltage step-up
devices. Among those tested are the Fidelity Research
FR 3, Entré I, Sony XL55, Ultimo 10A, and Nakamichi
1000, and 7 others.

Win some Aiwa Super-fi

Another big competition, with the new Autumn range of
Aiwa equipment to be won.

Listening with Beyer

A special review of the Beyer infra-red headphone
system. 3

Amplifiers Examined

This series for the more technically-minded looks this
month at the ‘Pulse Width Modulation” philosophy.
We also test Cambridge’s P80 amplifier — and the new
Meridien loudspeaker/power amplifier and pre-amplifier.

November issue
kOn sale Friday, October 14 J
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MAIL ORDER DEPT:-

CRESCENT RADIO LTD

1 ST. MICHAELS TERRACE, WOOD GREEN,
LONDON, N22 4Sj

TELEPHONE: 888-4474

3 KILOWATT PSYCHEDELIC LIGHT
CONTROL UNIT

1000 WATT PER CHANNEL.

Three channel: Bass, Middle, Treble.
The input of this unit is connected to the
loudspeaker terminals of an amplifier and
the réquired lighting is connected to the
output terminals of the unit thus enabling
you to produce a fagcinating sound to
light display. .

Full instructions supplied or S.A.E. for
detatls.

Fantastic Value at £20-00 4 8% VAT.

LOUDSPEAKER SELECTION
+ 124% VAT
217 8, 40 and 75 ohm at £1-10
(Please state which impedance is req‘fnred)
5” 8 ohm CERAMIC at £1-70
8” @GOODMANS Audiom 8PA’ 8 chm
at £5-03

10” ‘ELAC’ Dual Cone 8 ohm 10 watt
at £4-76

EFFECTS PROJECTOR €150” (150 watt)
Ideal for disco work, this versatile
machine takes a range of accessories and
is of a sturdy metal construction. Comes
complete with bulb and 6” Liguid Wheel.
Ready to use.

A bargain ab £3400 + 89 VAT.

‘POWER SUPPLY UNITS + 8% VAT

PPl—Switched 3, 4%, 6, 7}, 9, 12v at
500m/a with on/off switch and pilot light.
Approx size: 130 x 55 x 75mm. ONLY

£6-00. " q
PP2—8witched 6, 7§, 9v at 300m/A. This
is a sealed, moulded wnit fitted with a
3 pin 13A mains Dlug. ApProx. size:
75 x 55 X 45mm. ONLY £4-00. .
PP3--DC/DC Power supply for cars:

Switched 6, 7%, 9v at 500m/A from 12v-

DC jnput. Approx. size: 125 x 68 X 45mm
ONLY £6-25.

PP4—Stabilized Power supply. Switched
3, 6, 7%, 9v at 400m/A with onfoft switch
and pilot light. Approx. size: 115 x 78 X
§5mm. ONLY £7-00,

PP5—Heavy duty 12 volb power supply.
1-54 at 12 volt. Approx. size: 155 x 90 x
95mm. ONLY £8-60.

ALUMINIUM BOXES -+ 89 V.A.T.

AB7 =51 x 23" x 1}" = 83D
— 47 AT 13 =

AB9 = 4" >< 237 x 137 = 83D
ABl10 = 53" x 4”7 x 1}” = 88p
ABII = 47 x 217 x 27 = 83p
AB12 = 8” x 2” x 1”7 = 68p
AB13 = 6" x 4" x 2” = £1-00
ABl4 = 7”7 x 5” x 2" = $£1-20
AB15
ABIS =
ABL7

= 87 X 6” X 3" = £1-79

10”7 x 77 x 8”7 = £1-92
10" x 417 x 8”7 = £1-68
ABIS 2" x 5% x 8” = £1-88
AB19 = 12" x 8" x 8" = 2219
(please note: all sizes are approx.)

PIEZO ELECTRIC HORN UNITS 100 watt
New High Quality, High Power Tweeter.
No Xover required. Freq. Response.
3-8KHz to 28KH7 Spec. Sheet sent on
receipt of 8.4

OUR PRICE: 59'35 each + 8% VAT.

BARGAIN TRANSFORMERS
240v pnmaxy, 12-0- 12v 500mA seconda.ry,
Approx size: 60 x mm. Fixing
centres 75mim, PRIGE £1 80 + 8% VAT.
Also available Maips transformer with
18v 500mA sec. Price and size same ag
above.

TRATIPUS

ELEGTRIMGES o

Fast Service. On Ex
mally. Quality Devices, M s Speci Lo
pnces Barclay Card & Access by post or telephone £5 mini-

VAT Add 8% to prices marked *. Add 125% VAT to all other
prices. Post & Packing 20p U. K. Send CWO, except Gov.
Depts. etc. Money back if not satisfied. Catalogue sale list

A SEMICONDUCTOR POWERHOUSE TRAMPUS
ELECTRONICS LTD., 58-60 GROVE RD., WINDSOR,
4 1HS. (Trade, Export & retail ) Tei: Windsor
(07535) 54525 Callers welcome Mon-Sat 9 a,m.-5 pm
Stock product same day despatch nor-

free. Send SAE.

west

iC's All price each
555 DILS Timer 37p“
723 TO99 Reg.  47p*

723 DIL 14 pin €5p*
741 DIL.8 pin OP amp .

41 DIL 14 or TO99 asp*
741 D 741

748 DIL 14 pin 29p"
748 DIiL 8 pin 49p*
7805 Plastic or TO3 £I’
7812 or 15 Plastic £4-50*
76013 or 76023 £1- 69
8038 Sig. Gen, £5%
AY51§24 Clock £2 050'

L.M34
LM301 DIL 14 pin 299'
LM301 DIL 8 pin  58p*
LM309K TO3 5V £1*
LM318 70V US £2-25%
LM330N 2W AF £1
LM3900 Quad OPA 75p*
MC1310 Yes only 15p
NES555 Timer 37p*
NES56 2 x 555 £1‘
SN76611 & 601F  £1-25
0 TWAF £1

3
Red no clip 11p*
-2” Red & clip 15p*
Coiour Leds 29p*
DIS%LAYS (Red Led)

&5p*
0-3” DL 707/2 65p*
0-6” DL747/2 £l‘
TGS308 Gas
Detector
390pf Med/Short
uner
Audible warning

3

TRANS STORS
BC107,108 or 109 all 9p*
BC107B 15p*
BC108B or C 15p*
ECWQB or C 15p*
C147/8/9 2p
BC167/8/9 10p
BC177/8/9 20p 2
BC182/3I4 Aort Np
BC212/3/4 AorL 14p

BCY70/71/72 20p*
BD131 or 132 ea. 39p*
BFY50, 51 or 52 20p*
MJ2955 (PNP 305.;)‘
MJE2955 £1- 40‘
MJE3055 55p*

ORP1 50p*
TIP 25 3, 31 32c Gop*
T|P4 1A' §5p*

P41C cr 42C £1"
TIP295 €5p*
TIP

3055 §5p*
TIS43 WIT. 30p
2N2646 UJT 50p*
2N2904 ORS 30p"
2N2926 Y& 15p

N: 24p*

2N3053
2N3055 115W 45p*
2N3442 120V 3055 £1- 50‘
2N3702/3/4/5/6 10
2N3704 9
2N3819e or 23e 13p
2N3904/5/6 20p
2N5457 FET 50p
INS Bush sets ea. 10p”
Matching Add 20p*

DIODES OA 31/91 5p
N4148 & INg14

4p*

ACCESE AND BARCLAYCARD ACCEPTED—PHONE CRDERS WELCOMED
ALL PRICES INCLUDE POSTAGE-—PLEASE ADD V.A.T. AS SHOWN—S.A.E.
WITH ALL ENQUIRIES PLEASE.
Personal callers welcome at: 164-166 HIGH ROAD, WOOD GREEN, N22. Phone: 888-3206
and 13 SOUTH MALL, EDMONTON X9 Phone: 803-1885

bleeper 12V 100mA
£1-49%

Dalo PCB Pen 2tips
T4p*
SRBP 6” x 4” 60p*
FEC £1*
PCB eiching kit  £2*

ilico!
IN4001 Sp" IN4004 7p*
B2Y88 Zeners 400mW

Bridge: 1A 50v
6A

10p*
25p*
£1*

FULL SPEC. PAKS
Pak A:10x LEDS

Pak B: 4 x 721C
C: 3 x2N3055

125x 0A81/
Pak M:3x 2 amp, PNP/|
pairs 60 voit (total 6)
Pak W: 20x mixed 10V
electralytic 2.100uf
More paks in free lIsts.
CAPACITORS: CeramM:Sp

Electrolytic 1vf~10Qvf
Heatsinks: TO18/TO5

TO3
Solder Dispenser 18 SWG

SOLDERCON 100
1000 £4*

PILSOCKETS 801 140116
15p*

P
CMOS: Many stocked 1.e.:-
4001 or 2 23p* 4009/10 S9p*
4011 200" 4049 or 69 le*
SCR & TRIACS: ST2 25p*
Brido 40p* C1064A400V55p'
1A 400V 50p* 1AG00V 69p*

TTL 7400N SERIE
7400 14p*

7485/56 1op*

ot a6 ey
P p*
Ts e Teior e
P 107
7417/20 29p* 74121 33!‘:'
7430 8p* 74123 39p*
7440 15p* 74141 80p*
7441 79p* 74157 50p*
7447 84p* 74193 50p*
7448 60p* QUOTE
7470/72 29p* THIS
7473/4 35p* AD FOR
7475  40p*  SPECIAL
7476 39p* PRICES
7480/2/3 10p* SHOWN

£°*
£1*
£1¢
£1*
11"
£1%
£1*

PN
£1*
£1

0
Sp'

45p'

Electronics.
Make a job of

Enrol in the BNR & E School and you'll have an entertdining
and facinating hobby. Stick with itand the opportunities
and the big money await you, if qual:fied, in every field of
Electronics today. We offer the finest home study training
for all subjects in radio, television, etc., especially for the
CITY AND GUILDS EXAMS (Technicians’ Certificates), the

P.M.G. Certificates; the R.T.E.B. Servicing Certificates; etc.
Also courses in Television; Transistors; Radar; Computers;
Servo-mechanisms; Mathematics and Practical Transistor
Radio course with equipment. We have OVER 20 YEARS'
experience in teaching radio subjects and an unbroken
record of exam successes. We are the only privately run
British home study College specialising in electronics
subjects only. Fullest details will be gladly sent without
any obligation;

Brochure without obligation to:

P.O. Box 166, Jersey, Channel {sfands.
NAME

Grad. Brit. |.E.R. Exam; the RADIO AMATEUR'’S LICENCE:

Become a

Radio Amateur.

Learn how to become a radic-amateur in

contact with the whole world. We give

skilled preparation for the G.P.O. licence.
[« . @& N 8 § &8 & B & B & § N |

British National Radio & Electronic School

WL

ADDRESS

Practical Wireless, November 1977
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panels
Moulded in

MC 161 x 96 x 58mm  £1.53 (1-9)
MC 215 x 130 x 76mm £2.20 (1-9)
Add 26p per £1 order value for Po

! MINI CONSOLES
‘%deal for small desk control

black and grey ABS. P
Incorporates slots for holding }
1.5mm thick pcb's
Aluminium panel sits recessed into front of console
and held by screws running into integral brass bushes.

and consoles.
orange, blue,

Stop wasting time soldering
The NEW MW BREADBOARO accepts
Transistors, LED’s,Diodes, Resistors, Capacitors
and all DIL packages with 6 to 40 pins
i e aX

£1.50 (10+)
£2.17 (104)

st & Packing

ECONOMY QUALITY LED's

Includes slot-in Component Support Bracket and has over
400 individual sockets, plus Vcc and Ground Bus Strips

SC BOXES (square corners)
Easily drilled or punched,
orange, blue, black and grey
ABS. Incorporate slots for
holding 1.5mm thick pcb’s.

Aluminium panel sits recesseg;Q {

held by screws running into
integral brass bushes.

SC 85 x 56 x 3dmm

SC 111 x 71 x 48mm

SC 161 x 96 x 59mm
Add 25p per £1 order value for Post & Packing

into front of the box and

80p (1-9) 77p (10+)
£1.07 (1-9) £1.04 (10+)
£1.49 (1-9) £1.46 (10+)

Red (specify size) 75p per pack
Green, Yeliow, Orange (specify size) £1.20 per pack
{Each pack contains 5 LED’s, Mounting Clips and Data)

50 for only £5 — 100 for only £9 Price £9.72 (includes VAT &P.P.)
Mixed bags, -all sizes, various colours ,
5 TYPE MP NEON INOICATOR
: FULL SPECIFICATION LED’s Supplied with resistor for 240 Volts operation
=——"] ,;g? a -}Sn's 3 ig;s 150mm leads, held in 6.4mm hole by nut

Red, Amber, Clear, Opal

shanks.

20p each

TYPE A NEON INDICATOR

150mm wire leads

-

e

AA
Red, Amber, Clear, Opai 19p
Green 28p

Supplied with resistar for 240 Volts operation
Held in 8mm hole by plastic bezel

S

% E Full Specification
L Common Anode — 0.3” - Left Decimal
AG AH Red @ 98p each
each Green and Yellow @ £1.35 each
each (Data suppiied with Full Spec.

12 VOLTS MINI HAND DRILL
|deal for drilling pcb, chassis

etc as well as model making.
Supplied with 2 collets that
accept tools and drills with

3/32"" and .050” dia. shanks.
'£7.56 (includes VAT &P.P.)

u

SEVEN SEGMENT DISPLAYS
Ecnnlomy Quality

Common Anode — 0.3" — Left Decimal
Red, Yellow and Green @ 45p each

displays only)

240 VOLTS MINI HAND DRILLS
sldeal for drilling pcb’s, chassis
etc as well as model making.
Supplied with 3 collets that
accept tools and drills with
tmm, 2mm and 1/8" dia

£9.72 (includes VAT & P.P.}
Accessory tools... 5 Burrs, Tmm, 2mm, 1/8th Drills,
3/32" Collet Price £1.75 {Includes VAT & P.P,}

Quantity quotations on request

P.P. Note Unless included in price add 25p Post & Packing
for orders totalling under £10. All prices include VAT and
are valid in UK only for 2 months from journal issue date

Michael Williams Electronits
47 Vicarage Av. Cheadle Hulme, Cheshire SK8 7JP

RC 100 x 50 x 25mm 51p {1-9} 49p (10+)
RC 112 x 62 x 31mm 59p (1-9) 52p (10+)
RC 120 x 65 x 40mm 68p (1-9) 62p (10+)
RC 150 x 80 x 50mm 77p {1-9) 74p {10+)
RC 190 x 110 x 60mm £1.33 (1-9) £1.30 (104

RC BOXES (round corners)

Easily drilled or punched,
orange, blue, black and grey
ABS. tncorporate slots for
holding 1.5mm thick pcb’s.
Close fitting flanged lids
held by screws running into
_integral brass bushes.

Polystyrene version

in grey only with no slots, no integral brass bushes
RC(P) 112 x 61 x 31tmm

Add 25p per £1 order value for Post & Packing )

35p (1-9) 32p (10+4)

'B. BAMBER ELECTRONICS

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

18V DC RELAYS, 4 pole change-over {double
contacts) (will work from 14-24v DC). Brand
New, boxed. good quality, made by AEIl 40p

each.

RED LEDs (Min. type) 5 for 70p.

741CG op amps by RCA., 4 for £1-

Dept. P.W.5 STATION V,ROAD, LITTLEPORT, CAMBS., CB6 1QE
Telephone: ELY (0353) 860185 (2 lines) Tuesday to Saturday

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

14 IDIL REED RELAYS, 5 to 12v DC, 450 ohm
coil.Desi

VIDICON SCAN COILS (Transistor type, but no
data) complete with vidicon base £6:50 each.

Slider Switches. 2 pole make and break (or can
be used as 1 pole change-over by linking the two
centre pins), 4 for 50p.

Brand New.

FULL RANGE OF BERNARDS/BABANI
ELECTRONICS BOOKS IN STOCK. S A.E. FOR

Smart Min. Rectangular Push to Make Switches,
black rectangular surround with  white
rectangular button. overail size 12 X 17mm, 3 for
50p.

A NEW RANGE OF QUALITY BOXES &
INSTRUMENT CASES.

Aluminlum Boxes with Lids.

AB10 Bix4 X1} 60p
AB13 6 x4 x2 80p
AB14 7 x5 %2} £1:00
AB15 8 X6 x3 £1-30
AB16 10 x7 x3 £1-50
AB17 10 x4;x3 £1.30
ABZS 6 x4 x3 €100

LsT.

NEW FOR THE VHF CONSTRUCTOR. A range of
tuned circuits on formers with slugs and screening
cans. Freq quoted are app! and range
can be greatly extended by using varying capacitors in
patallel.

Type S (3in. squars, dumpy type}.

Type SA 20 to 30MHz {when 33pt fitted in parallel).
Type SB 35 to 50MHz (with link winding).

Type SC 70 to 100MHz (with link winding).

Type SD 135 to 175MHz (with link winding}

Type M (Min. #in. square types).

Type MA 19 to 26MHz (when 33pF fitted In parallef}.
Type MB 22 to 32MHz (when 33pF fitted in paraliel}.

Vinyl Coated instrument Cases
Light Blue tops and White lower sections. Very
smart fiinish.

B1 5 X 24 X 24 60p
wa2 6% 4 x 13 £1-10
wes 8x5 x2 £1:60
WB4 9 x5 x 2} £1.80
WBS 11 x6ix3 £2:00
WB6 11 % 7§ x 34 £2:25
WB7 12 x 6} x 51 £2:60
WB853 Bx 5f x 3} £2:00

Type MC 25 to 35MHz (when 33pF fitted in paraliel).
Type MD 38 to 50MHz (whan 33pF fitted in paraifel)
Type ME 45 to 60MHz (when 33pF fitted in parallei)
Type MF 100 to 200MMz (without Slug) when 0 to 30pF
variable fitted in parallel.

All the above coils available In packs of five only (same
type) al 50p per pack of 5.

PLASTIC PROJECT BOXES with screw on lids
{in black ABS) with brass inserts.
Type NB1 approx 3in. x 2}in. x 1}in, 40p each.

MAGNETIC DEVICES PROGRAMMERS. Con-
tain 9 tully adjustable cams and 9 change over
micro-switches (rated approx. 1A at 240VAC)
Needs slow-motion motor to drive (not sup-
phed). Ideal for disco lights, switch-

Type NB2 approx. 3%in. x 2%in. x 13in. 50p each.
Type NB3 approx. 4fin. x 3fin. x 13in. 60p sach.

MULLARD 85A2 85V STABILISER VALVES
(Brand New) 70p each or 2 for £1-20.

ing, etc. ex squipment £1-50 sach.

CALIBRATOA XTALS 100kHz + 1MHz in one 10-
X can, £1-00 each,

MAINS TRANSFORMERS. Type 60/2, Mains
input 200-210-220-230-240-250V a.c., output 0-20-
40-E0V at 2A. In Metal and Plastic cage, approx.
7+ % 41 2 4, fully tused (ideal for PSU) £3-00
a3,

WAINS TRANSFORMERS. Type 15/300 240V
input, 1TV at JhimA output, £150 each.

MAINT TRA RMERS. Type 45/100, 240, 220,
dar 2 ! 45V at 100mA output, £1-50

qovof Bu .
Please. 'PLEASE ADD VAT AS

Business: CASH WITH ORDER. MINIMUM ORDER £2. ALL
SHOWN. ALL.GOQODS-IN STOCK DE.

TO3 transistor insulator sets, 10 for 50p

BSX20 (VHF Osc/Mult). 3 for 50p.
BC108 (metal can), 4 for 50p.
PBC108 {plastic BC108), 5 for 50p.
BFY51 Transistors. 4 for 80p.
BCY72 Transistors, 4 for 50p

PNP audio type TOS Transistors, 12 for 25p.
BF152 (UHF amp/mixer), 3 for 50p.
2N3819 Fet., 3 for 60p,

BC14a NPN SILICON. 4 for 50p.
BC158 PNP SILICON, 4 for 50p.
BAY31 Signal Diodes, 10 tor 35p.
BA121 Varicap Diodes, 4 for 50p.

PERSPEX TUNER PANELS (for FM Band 2
tuners) marked 88-108MHz and Channels 0-70.
clear numbars, rest blacked out, smart modern
appearance. size approx. 8in x iiin., 2 for
a5p.

PLUGS AND SOCKETS

N-Type Plugs 50 ohm, 60p each. 3 for £1:50.
PL259 Plugs (PTFE). brand new. packed with
reducers. 65p each

$0239 Sockets (PTFE), brand new (4-hole fixing
type). 50p each.”

SOLDER SUCKERS (Plunger type). Standard
Model, £5. Skirted Model £5-50. Spare Nozzles
60p each.

WELLER SOLDERING JRONS

EXPERT, Bullt-in-spotlight Hiuminates work.
Pistol grip with tingertlp trigger. High efficiency
copper soldering tip.

EXPERT SOLDER GUN 8100D £9-90.

EXPERT SOLDER GUN KIT (spare bits, case,
atc.) £12-90.

Spare bits 35p pair

NEW MARKSMAN RANGE OF SOLDERING
IRONS.

S115D 15W 240V £3.80.

S5125D 25W 240V £3-80.

$140D 40W 240V £4-20.

S125DK 25W 240V + bits etc.. KIT £4-90.
SPECIAL 12V version S5125-12 25W 12V £3-80.
BENCH STAND with spring and sponge for
Marksman irons £2-38.

Spare bits MT9 (for 15W) 50p, MTS (for 25W) 45p,
MT10 {for 40W) 50p.

ALL PRICES + 8% VAT.

TCP2 TEMPERATURE CONTROLLED IRON.
Temperature controlled iron and PSU. £30 + VAT
(£2-40).

SPARE TIPS

Type CC single flat, Type K double flat fine tip.
Type P, very tinae tip. £1 each + VAT (8p).

MOST SPARES AVAILABLE.

to work directly from TTL Logic,
Single Pole Change over. Contact ratings 28V 1A
3W. £1-75 each.

A LARGE RANGE OF CAPACITORS AVAILABLE
AT BARGAIN PRICES, S.A.E. FOR LIST.

MIXED COMPONENT PACKS, containing
resistors, capacitors, pots, etc. All new.
Hundreds of items £2 per pack, while stocks
last.

ALU-SOL ALUMINIUM SOLDER (made by
Multicore). Solders aluminium to itself or
copper, brass, steal. nickel or tinplate, 16 s.w.g.
with muiticore flux, with instructions, Approx. 1
metre coll 40p pack. Large reel £2:75.

VARICAP TUNERS Mullard type ELC1043/05.
Brand New, £4-40 + 121% VAT,

BARGAIN PACK OF LOW VOLTAGE
ELECTROLYTIC CAPACITORS. Up to S0

working. Seatronic Manufacture. Approx. 100.
£1-50 per pack + 124% VAT.

OSMOR REED RELAY COILS (for reed retays up
1o tin dia., not supplied) 12V, 500 ohm coit, 2 for
50p.

We now stock Spiralux Tools for the electronic
enthusiast. Screwdrivers, Nut spanners, BA and
Metric sizes, pop rivet guns, etc. S.A.E. for list.

TWIN I.F. CANS, approx. 1In. x jin. x 1in. high,
around 3-5-5MHz, 2 separate transformers in 1
can, internally screened, 5 for 50p + 124% VAT.

Dubllier Electrolytics. SOUF, 450V, 2 for 50p.
Dubllier Electrolytics, 100KF, 275V, 2 for 50p.
Plegsey Electrolytics, 470uF, 63V, 3 for 50p.
TCC Electrolytics, 1000KF. 30V, 3 for 60p.
Dubilier Elactrolytics, 5000uF, 35V, §0p each.
Dubilier Electrolytics. 50001F, 50V. 80p each.
ITT Electrolytics, 68001F, 25V, high grade, screw
terminals. with mounting clips, 50p each.
PLEASE ADD  124% VAT TO
CAPACITORS.

ALL

MULTICORE SOLDER )
Size 5 Savbit 18 s.w.g. in alloy dispenser.

32p + VAT (3p).
Size C1SAV18 Savbit 18 s.w.g., 56p + VAT {4p).
} Kg. (1-1Ib) 60 x 40, 20 s.w.g. on plastic ree!
£3 + VAT (24p).

PRICE,S.:«INCLUDE POST & PACKING (UK ONLY)
SPATCHED BY RETURN. CALLERS WELCOME BY APPOINTMENT ONLY.

TV PLUGS AND SOCKETS

TV Plugs (metal type}, 4 for 50p.

TV Sockets {metal type). 4 for 50p.

TV Line Connectors (back-to-back sockets), 4 for

50p.
Please add 12}% VAT,

SAE with ALL ENQUIRIES

Practical Wireless, November 1977
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CLIMAX HOUSE, FALLSBROOK ROAD,
LONDON SW16 6ED |
SPECIAL EXPRESS MAIL ORDER SERVICE '

Rs = VALVE MAIL ORDER CO.

SEMIGONDUGTORS BCYT2 017 | BF194 012* , BZX61 020 | OA70 030 L OC82 675 | ZS271 0-22* | 2N697  0-16 ;| 2N3055 065
BCZ11 150 | BF195 011" | Series OA79 030 . OC83 055 | ZS278 0'56* | 2NG98  0-30 | 2N3440 060
BD115 060 | BF196 0-13* | BZYs8 013 | OA81 0-30 | OC34  0'60 | ZTX107 0-11* | 2N705 0-80 | 2N3441 ¢80
AA119  0-20  ASY26 0-45 BC159 0-13* | BD121 150 | BF197 0-14* | Series 0A85 030 | OCi22 150 | ZTX108 0-10* | 2N706 012 | 2N34d2 1-20
AAY30 0-13 | ASY27 0-50 | BC167 0-13* { BD123 150 | BF200 032 | CRS/105 0-45 | OA90 008 | OC123 1:55 | ZTX109 012* | 2N708  0-2f | 2N3525 090
AAY32 015 | ASZ15 1-25 | BC170 016* | BD124 100 | BF224 0-20* | CRS/140 0-60 | OA9t  0:08 | OC139 125 | ZTX300 0-12* | 2N930  0-26 | 2N3st4 1-20
AAZ13 025 ASZ16 125 BC171 6-14* BDi31 0-51 BF244 ©-35* CRS/305 0-45 QAQS 8-08 0C140 1-95 ZTX301 0-13* 2N1131 0626 2N3702 0'15:
AAZ15 0-31 | ASZi7 125 | BC172 0-137 0:54 | BF257 0-37 | CRS/340 0-75 | OA200 ©0-10 | OCt41 225 | 2Tx302 0-17* | 2N11382 026 | 2N3703 0157
AAZ17 025 | ASZ20 075 | BC173 015" | BD135 0-35% | BF258 042 | CRS/360 0-:90 | OA202 011 | OC170 0-60 | ZTX303 p-47* | 2N1302 0:37 | 2N3704 0-157
AC107 ©0-75 | ASZ21 1:50 | BC177 019 | BD13 0-36° | BF259 045 | GEX66 150 | OA210 0-75 | OC171 0-60 | ZTX304 0'19* | 2N1303 0-37 | 2N3705 0-15°
AC125 0-30 | AUIT0 1-70* | BC178 o018 | BD137 0-37* | BF336 0-50* | GEX54¢1 175 | OA211 0-75 | OC200 1-06 | ZTX311 0-12* | 2N1304 (0-45 | 2N3706 0-14%
AC126 0-25 | AU113 1.70* | BCi79 0:20 | BD138 0-40% | BF337 053" | GJSM 0-75 | OAZ200 0:65 | OC201 1-50 | ZTX314 0-20° | 2N1305 045 | 2N3707 0-18~
ACi27 025 | AUYi0 170+ | BC182 011" | BD1ag 043¢ | BF38 0.55° | GJsM  0-75 | OAZ201 065 | OCo02 1-25 | ZTX500 0137 | 2N1306 0-50 | 2N3708 R
AC128 0-25 | BA145 0~15: BC183 0-11* | BD140 0-47* | BFS21 227 | GJIM 075 | OAZ206 065 | OC203 4-25 | ZTX501 0-147 | 2N1307 050 A B
ACl41  0:20 | BA148 0-15* | BC184 012" | Bp14d  2-00 , BFS28 1-33 | GMO373A1-50 | OAZ207 6-65 | OC204 1-25 | ZTXS02 0-18° | oN13 0:60 | SO 015e
AC141K 0-30 | BA154 0-10 G212 0-14* | BDI&1  1-38 | BFS61 0-25% | KS100A 0 40* | OC16 125 | OC205 1-75 | ZTX503 017 | 2N1308 0-60 | 202720 O.fe,
ACl42  0-20 | BA155 012 | BC213 0-14* | BD182 148 | BFS98 0-25* | MJE340 o-58 | OC20 2:00 | OC206 175 | ZTX504 0-20¢ | 2Ni613  @-33 | 208771 220
AC142K 0-25 | BA1S6 013 | BC214 0-17* | BD237 0-80 | BFW10 030 | MJE370 065 | OCe2  2.50 | OC207 1-25 | ZTX531 o-20¢ | oN1671 1-50 | Fusiis  2g0
AC176  0-25 | BAW62 0-05 | BC237 0-17*  BD23 0-85 | BFWi1 0-90 | MJE37T 081 | OC23  2.75 | OCP71 1-25 | 2TX550 0-16° | 2N1ss3 0-33 | ;oo 1 0%
AC187 0-25 | BAX13 0-07 | BC238 0-12* | BDX10 075 | BFX84 038 | MyEse0 0-65 | OC24  3-50 | ORP12  0-70 | iN914  0-07 | 2N2147 1-40 | Zuo8) 0748,
ACiB8 0-25 | BAX16 007 | BC301 045 | BDX32 225 | BFX85 041 | MJEs21 075 | OC25  0-80 | R200SB 2:25° | 1Note  0-07 | 2N2148 1-65 | 203520 §-
ACYI7 065 | BC107 0-12 | BC303 0:60 | BDY2 1-42 | BFX87 0-35 | MJE2955 1-25 | OC26  0-90 | R2003  2:25% | IN4001  0-06 | 2N2218 033 | oN3sss  1-00
ACY18 065 | BC108 0-12 | BC307 0-20° | BDY60 075 | BFX88 032 | MJE3055 0'75 | OC28 200 | R2010B 2:25* | 1N4002 0-07 | 2N2219 042 | 3004 g-29%
ACY19 065 | BCl09 013 | BC308 0-18* | BFi15 039 | BFY50 0-28 | MPF102 0:30° | OC29  2:00 | T1C44 0-36 | 1N4003 0-08 | 2N2220 035 | 5N3g05 o 22¢
ACY20 0-65 | BCi13 015* | BC327 0-22* | BFiS2 025 | BFY51 0-26 | MPF103 0-30* | OC35 1-50 | T1C226D 1-30 | 1N40D4 009 | 2N2221 022 | onaane g.22¢
ACY21 085 | BC114 0-18* 0-18* | BF153 925 | BFY52 0-26 | MPF{o4 0-30* | OC36  1-50 | T1L203 0-25 | 1N4005 013 | 2N2222 025 | Spugsy g-20*
ACY33 1-00 | BCi15 0-19° | BC337 0-19° | BFt54 0-25 | BFY64 0-30 | MPF105 9-30* | OC41  0-50 | T1P29A 0:507 | 1N4006 015 | 2N2223 275 | 5N4058 ¢-15¢
AD149  0-70 | BC116 0-19* | BC338 o-18* | BF159  0-35 | BFYgo 1-32 | MPSA060-25* | OC42  0-50 | TIP30A 0:60* | 1N4007 015 | oNo3ss  0-17 | DN4gsO 0-20*
AD161  0-75 | BC117 ©-22* | BCY30 1-00 | BF160 0-30 | BSX19 0-34 | MPSAS560-25* | OC43  1'50.| TIP31A 062 | 1IN4009 015 | 2N2369A 0-21 | DN406T 0-17*
AD162  0-75 | BC118 0-16* | BCY31 1-00 | BFI67 039 | BSX20 034 | MPSU010-32* | OC44  0-50 | TIP32A 075 | 1N4148 007 | 2N24B4 0-21 | oN4062 0-18*
AF106 045 | BCI25 0-18* | BCY32 1-00 | BF173 -39 | BSX21 0-32 PSU060-40* | OC45 050 | T1IP33A 1-00 | 1IN5400 0-14 | 2N2646 0-50 | ON4124 0-17*
AF114  0-25 | BC126 0-25* | BCY33 090 | BF177 038 | BT106 1-25 | MPSU560 45° | OC71  0-45 | TiP34A 420 | 1N5401 0-16 | 2N2904 035 | 2N4126 0-17*
AF115  0-25 | BC135 0-15* | BCY34 0-90 | BF178  0.45 | BTY79/400R NKT401 2-00 | OC72 045 | TIP41A 0-70 | 1544  0-06 | 2N2005 0-35 | oN42s6 0 20*
AF116  0-25 | BC136 0-19* | BCY39 3-00 | BF179 0-48 319 | NKT403 1-73 | OC73  1-00 | TiP42A 0-00 | 15920  0-08 | 2N2006 0'25 | 9N4288 0 25*
AF117 025 | BC137 0-16* | BCY40 1-25 | BFI80  0-45 | BUXOS 2-25* | NKT404 1-73 | OC75  0-50 | T1P2955 1-00 | 15921  ©0-08 | 2N2907 0-21 ' ON4289 0 25%
AF139  0-40 | BC147 0-10* | BCY42 0-30 | BFi8t o0-45 | BU206 225" | NEss5 0-45 | OC74  0-60 | T1P3055 0-50 | 2G301  1-00 | 2N2924 0-15* | 2N5457 0-35*
AF186  1-50 | BC148 0-10* | BCY43 0-32 | BFf82 045 | BU208 2-50* | OA5 075 | OC76 050 | T1S43 0:35* | 2G302 1-00 | 2N2925 0-47* | 2N5458 0-35%
AF239  0-45 | BC149 0-13* | BCY58 023 | BF183 045 | BY100 045 | OA7  0'55 | OC77  1-20 | 2S140 0-25* | 2G306 110 | 2N2926 0-13* | 2N5459 0-35*
AFZ11 2:75 | BC157 0-12* | BCY70 018 | BF18¢ 039 | BY126 014 | OA10 0'55 | OC81_ 0-75 | ZS170 0-12* | 2N404 0:60 | 2N3053 025 | 3N125 1'75
AFZi2 275 | BCI58 0-11* | BCY71 0-22 | BFi85 037 | BY127 015 | OA47 014 | OC81z 1-00 | ZS178 0-54* | 2N69s 0-25 | 2N3054 050 | 3N141 085
VALVES EH90  0-75* | OB2{ 045 | PL8t 0-55* | UCCB5} 0-50° | 6AC7 0-75* 1:75° | 12AU6. 0'50* | 92AV  T-16
50/ i 60* | UCF80 0-75* | 6 0 q p 1508
EL32 1-50* | OC3t 0-45 | PL84t 0 6o* Cl AF4AT 0-70* 075 | 12AU7T 0-45* 2 180
L33 3-50* | OD31 045 | PL504/5001 UCH42 1-20* | 6AG7  0-75* 0-75 | 12AV6 0-60* | 150C2  1-50
AZ31  1:10* | ECCB3{ 0-45* | EL34t 0-85* | OZ4  0-75% 0:96* | UCHB1f 0-50* | BAH6T 0-70* 075 | 12AV7 2-84* | 150C4  2-30
; i EL41  1-25% Pcssl 085" | PL508} 1-32° | UCL82t 0-50* | 6AKSt 030 0:75* | 12AX7 0-45* | 211 5-00
o EL42  1-75* | PCB8t 0-85* | PL5097 2-16" | UCL83 1-20* | 6AK6 95* 3-50* | 12AY7f 0-82* | 723ABT 800
1. EL8t  1-10* | PC97 0-88* | PL513t 2-96* | UF4l 0-75° | 6AL5t 0-30% 075" | 12B4A} 1-00° | 807+ 0-65
0 EL84t 0-35* | pcoool 0-75¢ | PL801 1-10* | UF8O+ 0-50* | 6AMa  2:-30* 0-75* | 12BA6 0-50* | 811A+ 300
- EL861 0-50° | pCCast 0-45* | PLBO2t 1-80* | UF85t 0-50¢ | 6AMs 3-76* - 0-75* | 12BE6 0-60* | 812A°  7-25
o EL91  3-76° | pCCss 0-65¢ | PY33  0-68* | UF8IT 0-50* | 6AM6 0-65* | 6CDEGA4-00* | 6SC7  0-75* | 12BH7{ 0-60* | 8131 6-00
3 ELO5t  0-80° | PCCs9t 1.05* | PY81t 0-72* | UL41 ~ 1-00° | 6ANS 2-50* | 6CG7 1-72* | 6SF7  0-75° | 12BY7T 080" | 833A  25:00
i EL360 2:25" | pcciggte-g5+ | PYB2  045% | ULB4t 0-60 | 6ANBAf0-70° | 6CHE 4-32* | 6SH?  0-75* | 12E1 400 | 866A 885
; EM80  110° | pcFag '0.72+ | PY83  0-60° | UM8O 1-00* | 6AQS5t 0-75* | 6CL6t 0-75* | 6SJ7 075" | 30C15 1-20* | 872A  11-40
7 EM81  1:00* | pEEaot g.50« | PY88t 0-68* | UYatt 0-75* | 6ARS  0-70* | 6CW4 4-72* | 6SK7 _ 0-75* | 30Ci7 1-20* | 931A  12-24
: EMB4  1-00% | oo oogge | PYSOOAT1-36* | U85t o0-65- | 6ASGr 0-80* | 6D2f  0-30* | 6SLIGTY 1 .
-20% -85 | EMas  1-25» | pepoch DU, | PYS0O/81E | 1B3GTt 0-58¢ | 6ASIGY1-50 | 6DKe  2-49* +55 1
DLgs  1-10; | ECL8OT 0-80% | EMs7  1-50* | pepsil. i b ¢0-72¢ | 1RST ~ 0-55° | GAT6t 065 | 6DQEB 3-04* | 6SNIGTH 1
Dvso/7t 0-457 | ECLB2T 0-55+ | ENOTt  0°55 | pepoRiiiol | PYSOt 9:72* | 1S5t 0-40* | GAUSGT4-26* | BEAS 221~ 055 1
Dvgoz 068> | ECLES 1-50» | EYStr 075+ | DAl il s, | QQ02-6 900 | 1T4r  0.d0* | 8AUSt 0-55¢ | 6EBS  2-12» | 65Q7 0-75 1
ERSchousr | SClithorisl | BN U3 | PCRGIII | 09w | g ) sNTII e ey 0 -
EACOT 050 | EFS7TAT 1-60% | EZ41  1-257 ;g;ggg '1]'38: QQves-20A1 | 3A5 1-35 | 6AWBAt 100 | 6F23  1-32% | BUSG  2-00%
Eﬁf_g& :glg‘ Ell;'igf :16151. E%gﬁ 0307 | DEro 1_23. v 8-50* | 3CX100A5 BAXSGT310* | 6F28  0-96° | 6UBH 0407
K & 0-35, | DEress 128 | QQvoe-s0At . 20:00 | 6B7 0-75 | 6H2N  0-75¢ | 6UBAT g-55°
EB41  1-75> | EF41  1-20% | EZ90t 0-45 850 | 3547 0-75° | 6B8 0:75 | 6H3N  0-75* | 6V6GT 060
EBO1t 0:30° | EF42  2.00° | GZ32 0-75* | PCL83t 0-92* | R17  1-65° | 3V4t+ 1-00* | 6BA6t 0-50* | 6H6  0-75* | 6X4t = 0-45¢
EBC33 1-75¢ | EF50+ 0-60* | GZ33  4-00* | PCi8sf 0-50* | R19  1-00* | 4CX250B17-50 | 6BA7 5-12* | 6J4%  0-75* | 6X5GTt 0-55°
EBC41 1-25¢ | EF80T 0-45* | GZ34t 1.24* | PCL85}7 0-80* | R20  1-00" | SRAGYT 1-00* | 6BABA 375 | 6J67  0-35* | 787  1-00°
EBC81 1.10° | EF83  1-75° | KT61 3-50* | PCLa6t 0-85% | U18-20 2-50* | 5U4G  1-00* | 6BC4 3.71 | 6J7 0-78* | 7C5  1-75*
EBC9 0-65 EF85t 0-50* KT66 4:-00" FPCL8058/51 uzs 1-16* 5U4GB 1-00* 6BE6T 0-45% 6K4AN 0-75* 7C6 1-25"
EBFB0 0-45° | EF86t 045" | KT88  4-75* 080° | U26  1-16* | 5V4GT 0-65" | 6BH6t 1-20* | 6K6GT 0-75* | 7H7  1-00*
o b | SO | KNVRIE | BRG OB | Ueowb,, | ZETR G s oem o D
EBL31 2:50% | EF92f 0-75¢ [ KTW63 1-75* | PL36T 0-92® | UAFA2 0-75" | 524G_ 1-00° | 6BL6 _85:00 | 6KD6 4-79* | 7Y4  0-75°
ECC40 1:25% | EF98  1-25" | MU14 1-00° | PLB1 ~0'55* | UB41 1-25* | 5Z4GT 1-00* | 6BL7GT 3-86* | 6L6G  2'50° | 7Z4 0-75*
ECC81t 0-45* | EF183{ 0-50* | N78  7:50* | PLBIAt 1-00* | UBC41T 0-75° | 6-30L2 1-00* | 6BN6  0-80* | 6L6GA 150® | 12AT6 0-45*
ECC82T 0-45* | EF1847 0-50* | OA2t 0-45 | PL82 0'60* | UCCB4 0-75* | 6AB7 0 75~ | 6BQ7A 1:55* | 6L6GT. 0-75° | 12ATT 0-45*

INTEGRATED clkcl"'rs 7454 0-20 | 7491AN 0-85 | 74119 200 | 74145 1-60 | 74175 100 | 74199 225 | TBAS550Q D"-
7460 0-20 | 7492 0-60 | 74120  1-10 | 74147 245 | 74176 110 | 7g013N. 1-75* 3:22*
7470 0-35 | 7493 0:70 | 74121 045 | 74148 2:00 | 74178 1:65 | | engk q.5p | TBAS60CQ
7400 020 | 7412 026 | 7432  0-36 | 7472  0-35 | 7494  0-80 | 74122  0-60 | 74150 1-75 | 74179  1-65 1230 322 | Sockets
7401 020 | 7413 045 | 7433 037 | 7413 036 | 7495 080 | 74123  1-00 | 74151  0-90 | 74180 165 | TAAS5702:30" | TpAG73 2-19°
7402 0:20 | 7416 0-40 | 7437 0-42 | 7474 0-40 | 7496 0-90 | 74125  0-80 |,74154 200 | 74190  1-48 | TAAG30S TBAT700 1-52* 8PIN 015
7403 0-20 | 7417 0-40 | 7438 0-37 | 475 0:59 | 7497 3-67 | 74126  0-80 | 74155  0-90 | 74191 1-48 3-50* | TBA720Q 14PIN 0.5
7404 0-26 | 7420 0-20 | 7440 ‘22 | 7476 0-42 | 74100 175 | 74128  0-80 | 74156 090 | 74192  1-25 ; TBA4BOQ 2:30* | 16PIN  0-17
7405 0-23 | 7422 0-25 | 7441AN 0-92 | 7480 0-60 | 74107  0-45 | 74132  0-80 | 74157 0-90 | 74193 125 184 TBA750Q
7406 0-55 | 7423 035 | 7442 078 | 7482 0-85 | 74109 086 | 74136  0-68 | 74150 250 | 74194 125 | TBAS20Q 2-07*
7407 0-55 | 7425 0-35 | 7T447AN 1-20 | 7483 1:00 | 74110 057 | 74141 0-85 | 74170  2-60 | 74195 1-10 2:30% | TBA990Q
7408 0-28 | 7427 0-35 | 7450 0-20 | 7484 1-00 | 74111 0-86 | 74142 3-00 | 74172 5-00 | 74196 1-20 | TBAS5301-98
7408 0-28 | 7428 0-50 | 7451 0-20 | 7486 040 | 74116  1-89 | 74143  3-00 | 74173  1-75 | 74197  1-00 | TBA540Q TCA270Q *
7410 0-20 | 7430 0-20 | 7453 0-20 | 7490 652 | 74118 0-95 | 74144  3-00 | 74174 157 | 74198  2-25 2-30* | TCAT760A1-38*
BA Es GRT!s 4EP1 25:00 | VCR138* 10-00
s 4EP7 25-00 | VCRI13BA* 1250
4EP11 2500 VCR139A* . 8-00
BG7 unskirted 0-15 1CP31 31-00 5ADP1 35-00 VCRS17A* 3-00
B7G skirted 0-30 | 2APt* 8-50 | 5BPi* 5-00 | VCRS17B*  3-00
B9A unskirted 0-15 | 28P1* 9:00 | sopy+ 5-00 | VCRS17C*  3-00
B9A skirted 0-30 | 3BP1 6-00 1A 40-00
Int Octal 6-20 | 3DPi* §00 | SFP1SA 5-00 | Jube Bases 075
Mazda Octal 0-20 3EG1* 7-00 SEP7* 5-00 *=Surplus
Nuvistor 0-25 | 3FP7* 3-00 ] . VAT 8%
Loctal 0-55 | 3GP1 g-00 | SUP7 S)0y
8pin DIL 0:15 | 3JP1* 8-00 | DGI-5 25-00
H4pinDIL 015 | 3JP2* 8-00 | DG7-32 36-00
| 16pInDIL 017 | 3JPT” 10-00 | DH3-91 31-00
Valve screening SKP1* 15-00 DH7-11 6800
cans alt sizes 0-30 3RP1* 35-00 VCR97* 5-00
Terms of i : CWO. postage and ing valves and semiconductms_ZSp per order. CRTs 75p. Items marked* add 12«}% Telephone 01-677 2424
VAT. Others 8%. 1 Indi cheap ion or surplus, but also available by leading UK and USA manufacturers. Price Telex 946708
taling at time of d tch. A facilities ifable to app! d ies with mini order ge £16. Canri and e
packing £1 on credit orders. Over 10,000 types of valves, tubes and semiconductors in stock. P&P 8% VAT E&O.E.
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AY-3-8500 £6-95. Printed circuit and kit of extra

POST partsi—black and white version £11-95, colour
(Lo“no“) SERVICE model P.O.A. Colour encoder kit converts any

black and white TV game to colour £6:25 Rifie kit

RETURN ITV GAMES CHIP

£4-95. Send sae for free data.
92 BROAD STREET, CHESHAM, BUCKS Tel. (02405) 75154 oo
P. and P. 30p — Overseas 90p ~ Matching 20p pet pair. ACCESS WELCOME N NEYV COSTPONbENET:'ERVIfOEM W W3
o ) . o Prices correct Resistors 5% carbon ﬂ.to + ip. p.
VAT 8% except for items * which are 12§% ~ No VAT Overseas. & Preset pots subminiature 0-IW 1002 to 4M7 9p.
as at st July 77 Potentiometers $W 4K7 to 2M2 log or lin. Single

i 30p. Dual 95p. Polystyrene Capacitors EI2 63v
IMPORTANT NOTICE ) SUPER SAVERS %%pf to 8200pf 3ip. Ceramic Capac_vtors 50v E6
. D X pf to 47000pf 3p. Polyester capacitors 160V E6
All schools, colleges, universities and MM5314 3-25  TiL209 0-10 .01 to -Imf 5¢p. 15, 22. -33mf p. 47mf llp.
) ges, e T
. . MM5316 3-85 FCS8000 . Electrolytics 50V -47, |, 2mf 5p. 25V 5, 1Omf 5p.
amateur radio and electronic clubs may . PR 2-95 16V 22, 33, 47mf 6p. 100mf 7p. 220, 330mf 9p. 470mf
o : Mc1310P 0-95  3: Digit Disp. 11p. 1000m¢ 18p. Zener Diodes 460mW E24 3V3 to
deduct 10% off pre-VAT prices. Offer SG300K 095 FCS8024 . o 37 810,
valid till 31st October. 4 Digit Disp. ' | ! —
: MAINS TRANSFORMERS
THYRISTORS 6.0-6Y 100mA 94p 9-0-9V 75mA 94p. 0/12/15/20/24/
PIV 1A 3A  3A 4A  6A 8A 108 6A | TEWJS FLASH 30V 1A s;-lss. |23«o-|3f\£ 5£0m3A 9643.63”[2;;5/30/;;)
TOS, ST- (o] (To (To (TO (70 (10 | Lynx will be inga i this 30V 2A £5-15, 6 3V | 2-30. 6-0-i 2-75.
o) (uo) 1535, s00) 2200 220)  220) 2200 | on mieropr micr s and 9-0-9v 1A £2-39. 12-0-12V A £2-69, 15.0-15V IA
200 035 0-80 045 0-40 058 0-60 068 1.14 | their applications. There will be a free £2-89. 30-0-30V 1A £3-59,
400 40 0-80 0-50 0-25 487 0-88 0-98 5 .40 competitiqn for a system based on 280. | P
- b — e k . ‘ap § More details next month, PRINTED CIRCUIT KITS, ETC.*
600 065 08 0-70 109 119  1:26  1-80 TENTED O e o i
. ol . . . ontains etching Ish, 1 a, HOQ
BT{06 £1-00, BT107 £1-60, BT108 £1-60, BT109 £1-00, BT116 £1:00, PRICE LIST Diodes contd ferric chloride. etch resist pen. drill bit and laminate
2Na525 £0°50. 5 BYX36-800 cutter £3-95. 100 sq ins pc board 80p, 11b FeCl £1-05.
20 3
i T 12000' 8 Etch resist pen 75p.
0 " T
TRIACS—Plastic TO-220 Package Isolated Tab BYX38-300 S.DECS AND T-DECS*
4A 65A 8:5A 10A 15A : 5-DeC £1-94, T-DeC £3-6l.
@ O @ O @ o @ O (& BYXag 800 . u-DeCA £3:87. u-DeCB £6-61.
100v 0-60 050 0-70 0-70 0:78 0-78 0-83 0-83 1-01 1-01 BYX38-900 e g
200V 0:64 0:64 0-75 075 057 0-87 0:67 0-01 1-17 1-17 ¢ 1 - -
400V 0-77 0:78 0-80 0:83 7 1-01 143 119 1-70 1.74 A
500V 095 0-99 101 1-10 1-# 1-26 1-42 1-50 2-4% 217 BZX61 Serles sm:g:mga@:u:rons s, i
N.B.—(a) without Internal diac. (b) with internal diac. CFITH sm-ezs I‘?;r";r;' ) gsc'ec":%';:;ri d;zgfgc"i‘e"‘n:m: AR
. . i - Scientific £10-60. Mains adaptors £3-20,
T THEL 570 § 2B 0-90* Ragulators | 728 1-95°] 16 Pin  0-15 &,
Tarias? b oz | 36t 160° | ren 045 | 747 180 | 24 Pin 045 | BZYS8 Serles jess
o nege | veso  2am f 3000 R lgse | 750 180 | 40Pin 080 | 5 ggpe BATTERY ELIMINATOR BARGAINS
THl 048 | rooaN 0m § T 9% | B% Y8 | LED P OA10  0-40 TV GAMES FOWER UNIT
402 o146 | 7iotAN gas | P52 3 T2 i-5e.| 2 Red 013 . QAss  0-12 Stabilised 83V 100mA £3-20
403 016 | quse a | 4B 8-35 | ShE 1o | “2Green 0-20 | BA14s 0-14° | oago  0-08
um ooe | 051 § LEsss nas b I08 1ER | 72 Clear 0-10 | BAl48 0.43* | oo  0-08 3-WAY MODELS
TH0E o-18 1453 0-d5 NE_SGS 2-00. 09K 235 | orock Chi BA155 8:% OA200 0-09 With switched output and 4-way multi-jack connector.
7408 nqm | M8 OEElmesss 500§ g0 135 ocii Chipsl, o7 BA1S6 INgi4  0-04° Type 1:—3/4%/6V at 100mA £2-30. Type 2:—6/74/9V
5 B8 . MM5314 3-25 | BA157 @-22 oy ’
oA 48 MEss7 200 [Maqo-12 1-35 | MM33Hd 323 | BAIT  §.22 | INecor o-o4 300mA £2-99.
T D | TS 92| CASMS  Bst | LMMO-5 135 | AAVis1opeA | Batbe 0-25 | [N4002 0-080 100MA RADIO MODELS
410 CA3046 - 80% L14340-18 1-35 3-25 Y 20! -45 || IN4003 0-087 With press-stud connectors. 9V £3-45, 6V £3-45.
THE v | 07 33 BY206 0 B
3 ne | Tae 33| cAsso 0% | nispiays AAY-5-4007D | BY207 o-20% | IN40O& 0-07 9V + 9V £5-15. 6V + 6V £5-15. 41V + 44V £5-15.
e om | Taize  pay | MC1304P 09501 Classi 95 | BYX36-300 iNdoos  0-087 CASSETTE MAINS UNIT
7 043 | 7412s  gps | MCI0TP WSS | 704 198 ] IC Sockets | o o 012 [NAI00 00 73V with 5 pin din plug 150mA £3.65.
i ; : .
Lo i Bl N’?S}%;?: ;f%- T2 Tos | 3Pl o8 %15 | INa148_0.04° FULLY STABILIZED MODEL £6:40.
7425 0-30 | 74145 0-68 . | - - Switched output of 3/6/74/9V 400mA stabilized.
7427 ©-30 | 74154 1-30 Mg}ggﬁ; °67;s NPN TO-3 Power Transistors. Fully tested but CAR CONVERTORS 12V INPUT
7430 016 | /4164 093 | USRD gq7 | unmarked. Similar to 2N3055 except: BVCEQO = 50+ Qutput 9V 300mA £1-80. Output 73V 300mA £ -80.
u 02| 09| LCe osz | HFE(oain)=20+at3A, VCESAT<1-3Vat3A, Sncs
T44AN 076 | 74175 0-94 | SASse0 225 £1-00, 25 pcs £4-00, 50 pcs £7-50, 100 pcs £13-.00. BATTERY ELIMINATOR KITS
Jeas" ogs | 14180 105 | SAssro 225 | TO-18 NPN Transistors. Medium Voltage, High Send s.a.e. for free leaflet on range.
7445 090 ;3131 3;70 ;ﬁﬁggﬂ\ };g; Gain unmarked. Similar to BC107/8/9. 100m A radio types with press stud battery terminals.
g g |8 18 TR L | e 81 00 s £3 0 W RIEE FEW SRR
70 03z | 74188 135 | TAAGHBIZ25 ;0-3 Hardware, 'g"ca Washers, Solder tag, Nuts, Cassette type 74V 100mA with din plug £2-10.
M1z 025 | 4104 12 | TAASH O olts, 50 sets for 65p. Transistor stabilized 8-way b
. . A .way type for low hum.
g S G LR 1.8 | Rectifiers DO-4 Package. 10A 50V 045. 10A 3/44/6/74/9/12/15/18V. 100mA £3-20. IAmp £6-40.
Dt og Linear1.C.s | TBABs0o  2.8¢* | 100V 0-50. 10A 200V 0-60. 10A 400V 0-75. Please Heavy duty I3.way types 44/6/7/84/11/13/14/17!
7476 0-36 | 301A  0-40" | TBAST0 _ 0-88 specify Polarity, Stud Cathode or Stud Anode. 21/25/28/34/42V. | Amp £4-85.2 Amp £7-95.
7480 0-55 8-55% | TCA270SQ1-95* | |deal for Power Supplies, Inverters, etc. gzrl;;\onvermr kit ;r;oucd lizv'gc. Output 6/74/5V
transistor stabilize 1-95,

H <08 840 BFX3 0-30. | OC4 -32° 2N3053 0-20 CMOS i o .
Transistors | BC147 000~ | BRI3S o%a6e | Brxods o.29 | OE4 0% | 2Nass o050 | PLASTIC Stabilized Laboratory. power kit! Switched, Il <o
AC126 0-15 b : 30V in 0- 1V steps. | Amp £12:45, 2 Amp £14-95.
ACizs o-18 | BC4g 0-09» | BDI36 0-39 BFX8  0-25 | OC70  0-30 | 2N3137 4-10 0-20
AC125 018 | BCIST o-os* | BD137 0-40® | BFX8S 0-25 1 OC7i 035 | 2N3440  0-56 | 4001BE 0-20 d S

128K 0.25 | BC1ss o-go* | BD138 048 | BFxs7 0-20 | OC72  ¢-22 | 2NM42 1-20 | 4oo0BE 0-20 BI-PAK AUDIO MODULES
AC128K 928 | BGiss o.09* | BDI38 0-58° | BEXse 020 | OCB4 040 | 2N3S5T0 3.60 | 4006BE 1-05 S450 tuner £21'95. AL60 £4-86. PA100 £14-95,
ACi4iK 0-3¢ | BC16o o032 | BD144 2-20 | BFXas 0-80 | OC139  1:30 | 2N3702 0-107 | 4007BE 0-20 MK60 audio kit £3645. Stereo 30 £17-95. SPM80
ACi42 o.48 | BGiet o038 | BDIS7 0-60 ] BEY!1 110 | Ociao 430 | 2N3703 0100 | 4o0mBE 0-93 £3 75, BMTBO £4-25. Send sae for free data.
AC142K 0-32 | BCies o-0p» | BD181  0-86 | BFyiz 0-50 | OCi70 0-23 2N3704 0 100 | 4009BE ©-52
332 | BCigo 01ze | BD182 092 | BEY4o 0-50 | TIP2sA 0-4dv | 2N3705 0100 | 4010BE 0-52 ————
AGi6K 0.32 | BCieaC 0-14= | BD183  0:87 | BFY&l  0-80 | TIP3A 0-52+ | 2N3708 0100 | 4011BE 0-20 SINCLAIR 1C20
018 | Beigo_ o4« | BDI8E 120 | BEYso 0-20 P41A 054 | 2N3707 0-10% | 4o10BE  0-20 IC20 10W +10W stereo integrated circuit amp kit
AC18TK 0-36 | BCisoL o-42 | BD232 0-60 | BFY51 018 | TIP32A 0-84 2N3708 0-08¢ | 4013BE  0-50 with printed circuit and data £6-95.
018 | Boips oqo- | BD238 048 | BFYsz 049 | TIPHA 063 %ﬁ%%?% gjgg. 4014BE 1-00 PZ20 Power supply kit for above £3-65
AC188K 0-32 | BC1s3L o-to* | BD237 0-55 BFY53 025 | TIP42A 072 2N3711  0-10* 0-95 VP20 Volume, tone control and preamp kit £8-95.
49 0-80 y « | BD238 060 BFY64 0-35 | 2N404  0-40 S 4016BE  0-54 Send sae for free leaflet on the whole system
ADi6, .35 | BCla¢ 012 | BPgo 080 | BFYs0 0-80 | 2Noss  0-20 | 2N3715 170 | JO17BE  £-00 D
ADies 0.3 | BCIBAL 042 | nyap 539 | BSX1o 016 | 2NGe7  0-20 | 2N3ig  1-80 110 .
AFi14 o320 | BCiss 0200 | o $50 | BSX20 048 | 2N706  0-45 | 2N3771 1-80 | 4019BE  0-50 JCi2 AND JC40 AMPLIFIERS
. 8C1s7 924 | BDY10 . : oN3772 190 | so00BE  1-12 s =
AF115  0-20 . | BDY11 2-00 BSX21 020 | 2N1131 015 N3773  2-10 JC12 6W IC audio z
AF116  0-20 BS%?ZB 8::3- BDY20 o-80 | BSYs2 0-28 | 2Nifs2 0-16 §N§§¥g 0-28° ﬁgggs ;:g’ amp with free data
AF117 020 | B30 943e | BDYvas o0-60 | BSYS3 039 | 2N1302 040 | | 10 98 and printed
. BSYs4 033 . 4347 4023BE  0-20 o
AFi18  0-50 g5 ; 2N1303  0-40 : reuit £1 .95
AFiss o5 | BC213 042" | BDYG0 170 | Bsyss 0-74 | oNt304 045 | 2N4348  1.20 siae cireu ¥
AFizs  0.23 | BC2tal 0-14° | BDYE! 1-85 | gsves 0-30 | oNiaos o0-45 | 2N4870 0-350 | 4opsRE  0-20 Also new }C40 20W
AF1% 925 | BC214 014 | BDYG2 115 SY76 020 2N4871  0-35° 1-55 model with pcb £3 95,
AF}gg 0-35 | BC214L 0-15* BDYS5 214 SY78 075 g }ggg 2:3 2N4918 0'5": 0-62 Send sae for free ieaflet on both models and associated
AF239  90-37 Coa7 0-16* | BDYSS 486 | novols 016 | 2Nisos  0-60 | 2N4919 O°T0° | oosBE 091 power supply and preamp kits.
AL102 145 | BC238 o-f6* | BFI79 030 | gijios ¢-80* | 5N1300 0-60 | ZN42 0-50° | 4opaBE  1-10
ALlos 1.3 | BC300 0-34 | BF1SO0:30 4 Bijig50 SNIT11 0-24 | 2N4822 088" | 4o30E 055 '
AU107 3-30* | BC3ot o0-32 | BFist 030 -1-90* | oNzi02  0-44 4923 0°48° | LoiBE 080 FERRANTI ZN414 ‘
AUt10 1-75* | BCaoz 0-40 | BFis2  0-30 BU108 3-00° | oNoo17  0-30 4042BE  0-83 IC radio chip £1 44. Extra parts and pcb for radio
AUt13 1-60* | BC3os 0-46 | BF133  0-30 09 2507 | oNo3%9 0-14 | mEmoR 4034BE  1-00 €385, Case £}, Send sae for free data.
Ci07 012 | BCY3o o-55 | BF184 020§ BU126 1-80° | oNoagoA 0-14 RIES | 4044BE 0-94 e ——
Bt $71 | BOR 88 ) mne g s pa | BEET 6 | aemng ge | denee D
a BCYa2 : ; 2N2484  0-16 -4 4 4049BE  0-54
BCIo, 912 | Be¥3s oss | BRios 0-12° | BUoos 1-90° | oNzaee o-50 | 6508 795 | 4osoBE 0-54 SWANLEY ELECTRONICS
G109 0-12 | BCY3a¢ 0.55 | BF197 0-12° | BU20S 2-40% | oNp71q1  o-20 | 2102 2:50 | 4069BE 0-30
SRR A Rt R R ARV N T R DEPT. PW, PO BOX €8,
BC109C 0-15 | BCyss 1.5 : G 2N2304A 0-20 :
BF257 030 . . 2513 8:50 | 4072BE 0-28
* 1 BCY4) o Mdagt 105 | 2N2805  0-18
1 VE | B ME g o | IR\ BER G| R I5 g ap || )32 GOLOSEL RD. SWANLEYL, TRV
‘18* : a1 1 : : o )
Bg}gg 8;3- ggz.slg :, 182 BF338 0-45* MJE340 0-40° | 2N2025 O-14% ¢ o . . 4510BE 142 Post 30p. Prices include VAT. Official orders welcome,
BC140 0-32 YH  0-18 BFW30 1-25 MJE520 0-45 | 2N206260 0-05* 4511BE 150 Overseas customers deduct 7% on items marked *
BC141 028 | BCYy72 o012 | BFW59 0-30 MJE521 0-55 | 2N2926R 0-10° 10 OHM-10M 4516BE  1-35 and 119, on others.
BC142 0-23 | BD{115 0.55 | BFW60 036 | OC43  0.95 | 2N2926Y 0-00* | IWatt :5p | 4518BE 1-25
B8C143 023 | BDI31 0-36 | BFX28 028 | OCe4 032 | 2N2026G0-10* | i Watt 2-0p | 4520BE 1-20
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INVERTORS
KIT FORM or BUILT UP.

s

240v-50Hz from your 12v car battery.

Q/P Powers available, 25W-40W-75W-150W-300W-
400W-500W-1kW-1-5kW. Various battery I/P voltages
available.

AUTOMATIC INVERTORS

These units have built-in battery charger which functions
whilst mains are healthy. Upon mains failure unit auto-
matically switches to invertor operation ensuring no
interuption of supply. Send S.A.E. for price lists.

RHYTHM GENERATOR

I swiNe., ,sof“"'s"llb,,‘
G0.CRA ¢, ‘Tz poCh’

TAN ‘i‘_"Anc“‘“AMB"_

15 different rhythms, 9 percussion instruments, Tempo

range 15 to 100 bars/min, Full kit of parts available at

£39-50 + £1-20 P, & P. + VAT at 8%. Price assembled

and tested add £12.Parts available separately, send S.A.E.

We reserve the right to alter published prices in the
event of component or postal increases.

P.E. ORION STEREO
AMPLIFIER & TUNER

ove. Parts

May be mounted siim line or s
avallable separately for both units.

20 + 20 Watts r.m.s. into 8 ohm load. Distortion less
than 0-1% 100Hz-10kHz. Frequency response - 1dB
20 Hz to 20kHz. Hum level virtually nil with volume full on.
This is a power amplifier of supérb quality incorporating
the very latest design features. Professional hi-fi en-
thusiasts have classed it as fantastic and real value for
money. The CCT incorporates a low flux transformer
and inputs for disc, tape, tuner, etc.

TUNER UNIT

May be Purchased separately in matching slim line case.
As full kit or individual parts.

Send S.A.E, for price list and specification sheets.

8 inch system

This system s designed for use with above amplifiers
rated up to 25W r.m.s. per channel at 8. May be in-
corporated in an enclosure 295 x 480 x 295mm {11-5 x
19-3 x 11-5in) approx. external, constructional details
of which are glven with each bass unit, to provide an
overall frequency response of 50MHz to 22kHz. Four-
element cross-over, ready constructed on p.c.b. Quiput
ieads have push-on receptacles to suit speaker tags.
Cross-over frequency is 2-8kHz approx.

{LOUDSPEAKERS

POWER UNIT

Regulated g

Voltage adjustabie from 1-35v at 2 amps. Short circuit
protected. Voltage and current meters incorporated.
Full Kit of parts £48 + 8% VAT or assembied and tested
£58 + 8% VAT.

O IGNITION

ASTR
N [arm.

SAVE
FUEL

Complete kit of parts for this proe nd tested system,
(£11-90 + 60p P. & P.) + 8% VAT or ready built with
only two connections to alter,

(£14:90 + 60p P, & P.) + 8% VAT.

Cansider the advantages:

Fuel economy. Faster acceleration. More power. Excel-
lent cold starting. Smoother running. No contact breaker
burning. Less exhaust gases.

TRANSFORMERS

SPECIAL OFFER

Miniature Mains Trans.
6-0-6v~6VA,
12-0-12v-6VA.

(£1-29 + 25p P. & P.) + 8% VAT

Transformer and coils manufactured to customer speci-
flcations both in High Volume and Smal! Order capacity.

. Fo
K

TRADE AND EXPORT ENQUIRIES WELCOMED
ON ALL PRODUCTS:

ASTRO ELECTRONICS
Springbank Road
Chesterfield (31475)

Derbyshire

N.B.—DELIVERIES ON ALL ITEMS MAY TAKE UP
TO 28 DAYS. DEPENDING ON AVAILABILITY
AND DEMAND. CASH IN REGISTERED ENVELOPE
OR_POSTAL ORDERS CAN REDUCE TIME by
NOT HAVING TO CLEAR CHEQUES

PRAGTIGAL WIRELESS T.V. SOUND

(Nov. 75 article by A. C. Ainslie)

3-way Station Control Unit £1-20. P &

6-way Station Control Unit (Special Offer) £1-00.
Power Supply Prtd Circuit Board £1-00. P & P 30p.

Res, Caps, Semiconds, etc. for above

Mains Transformer for above £2:50. P & P 30p
Add 12%% VAT fo price of goods. P & P all items 85p.
Cailers welcome at shop premises.

MANOR SUPPLIES

172 WEST END LANE, LONDON NW6
(Near W. Hampstead Tube Stn.) Tel. 01-794 8751

Copy of eriginal article supplied on request

IF Sub-Assembly (G8) £6-80. P & P 75p
Mullard ELC1043 V'cap UHF Tuner£4-50. P & P35p.

TUNER

12volt
AM

gearbox, 3r.p.m. 30p.
Plastic project boxes
115 x 95 x 37 mm 57p.

P 25p,

42mm28p

S5pp&p

500 m reeis 2 coresin
SAVBIT 500 gram cored

£5-80

12v reed relay 4 make 20p.

PLEASE MENTION

PRACTICAL WIRELESS
WHEN REPLYING TO

ADVERTISEMENTS

£4-'95&3
35p p & p.

18v 1 amp rectified
20v2-5amp £2-20 +

erase perhead £1-20. B
30v d.c. all 75p each

Single stage stereo preamp boards Max 1/P 700Mv

Grundig Electret microphone inserts with F.E, T.
Amp. Boards with TBA8101.C., 2 x 1000 M

./F.M. 7 trans. tuner board with Var. cap.,

etc., suitable for spares 75p.

Model motors 1-6-6v d.c. 20p, 12 v d.c. 5 pole 40p.

Low rev. motors—240v a.c. 1/24th r.p.m. 65p,

(high z) gain 26 d.b. new. 40p
preamp £1-50.

.F.D. caps ete., new 79
S way push button unit 10+

G.P.O. board with 64 BC107 {type) trans. 2 reed and one mercury relay, dlodes stc. £2-00 +

gle strand wire £4-00 + 85p p & p.

soider perreel £2-50 4+ 35p p & p.

465kz |.F. panels 6 [F.T.'s 3 trans. etc. 30p.

200P.F. twin dialectric variable caps. 1” spindie 35p.

Stereo preamp chassis with controls ceramic input with circuit £3-50.
300 Khz. HC6U crystals 40p.

240v a.c. large solenoid 25 ibs. push/pull 4” travel £3-25 + 50pp&p,
G.P.0O. buzzers 6-12v d.c. 30p. 6-12v hooters 50
Miniature solid state buzzers 6, 9, 12, or24v 15 M/a 75p.

Omron12va.c. relays 11 pin series 3 c/o 5 amp aop.

Miniature 220v a.c. sealed relay 2 pole ¢/o 40p

12v d.c. sealed relay 3 pole njo, 1 pole n/c, 1 pole ¢/o, 2 amp contacts 1300 col! 65p.

p.

6Mh 3 amp smoothing chokes 30p.

Veeder root reset. 3 digit240v a.c. counters £1-95.
Single digit electro mech. counter 24v d.c.
100-0-1004a level meters 75,
$Stereo tuning meters 100ua per movement £2-75.
Level meter 20mm x 10 mm 10 m/A 40p.

Smlths 270° 5mA, meters 115mm diam. scaled In tons £1-50.

Ferranti 250-0-250 ax panel meter (scaled 150-6-150} 806 x 75 mm £3-50.
Mains transformers 240v a.c. primary A 6-0-8v 100 m/a T5p. 9-0-8v 75 m/a
50 m/a 75p. 12v 500 m/a 95p. 15-0-15v 1 amp £2-00 + 35p p & p. 0-12-15-20-24-30 2 amps
P P &p.2-5v 2 amp £1-75+ 35p p & p. 35v 2 amp + 2-5v 2 amp Toro

£1-95+ 35p p & p. 18v 1-5amp + 12V 1 amp £2:20 4 35p p
35p p & p. 80 watt auto tapped 240-135-115-11
300 watt auto 110-240v a.c. £3-50 + 50p p & p.

Tape heads. JAP cassette mono std. 89p B.S.R.
play back 50p B.S.R. SRP90 § track stereo record playback £1-95.
B.S.R. TD10 dual head assemblies } track record playback staggered stereo wlth bullt in
S R 4SE std %trackerase heads 30p.
Computer capacltors new 14,0004 35v d.c. 30,000uF 40v d.c. 4,2004F 100v d.c., 60,000 uF

p.

20,000 M.f.d. 45v d.c. ex. equlp. 40p

2,200 M.f.d. 6-3v d.c. P.C. mounting and 4,
5p each type 10 M.1.d. 6-3v d.c. P.c. Mounti )
Semiconductors 741 8 pin Dil 23p. CD4051 CMOS single 8 channel multiplexer 50p
TBAB00 90p. Motorola MRD3057 PM OTO transistor 35p, N. channel F.E.T. SIM to 2N3819
18p. MAN 3A 3mm led displays 50p.

Lucas 500v 5 amp N.P.N, stud powertrans, 55p.
2”green L.E.D’s 12p. M203 dual matched pald mosfets single gate per FET 40p SL301 dual
matched pair silicon NPN transistors Ft. 300 Mhz 30p.

CV2184 CRT 24" with P.D.A. £1-95 4

G.P.0O. keyswitch assy., 3 switches 2-3 way 1-2

ng £2-50 per 100,

S0ppé&p

ORDER ADDRESS
PROGRESSIVE RADIO
31 CHEAPSIDE
LIVERPOOL 2 051 236 0982

P.
Mhz filter, I.F.T.’s,

*sth r.p.m. 65p 115v a.c. miniature motos with
A.B.S. black with lid, 75 x 56 x 35mm 40p. 85 x 71 x 35 mm 49p.
Grey potting boxes A.'B.S. with lugs 23 x 48 x 23 mm 11p.38 x 52 X 25 mm 13p. 100 x 80 x

75p. 12-0-12v
id. £2-

&p.
Ova.c.£1-95 4 35pp & p.
MN1330 + track dual Imped. record/

,700 M.f.d. 6:3v d.c, P.C. mountlng new, small

way multipole 35p Bulgin roller micros 15p.
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SMALL ADS

Advertisement Manager, Practical
Room 2337,

(Telephone 01-261 5846).

The prepaid rate for classified advertisements
is 20 pence per word (minimum 12 words), box
number 80p extra. Semi-display setting £6-80
per single column centimetre. All cheques,
postal orders etc., to he made payable to
Practical Wireless and crossed “Lloyds Bank ¥ 4. gitisn Code of Advertising
Ltd". Treasury notes should always be sent
registered post. Advertisements, together with
remittance, sheuld be sent to the Classified
Wireless,
IPC Magazines Limited, King's
Reach Tower, Stamford St., London, SE1 9LS.

CONDITIONS OF ACCEPTANCE
OF CLASSIFIED ADVERTISEMENTS

1, Advertisements are accepted subject
to the conditions appearing on our
current advertisement rate card and on
the express understanding that the
Advertiser warrants that the advertise-
ment does not contravene any Act of
Parliament nor is it an infringement of

Practice.

2. The publishers reserve the right to
refuse or withd any ad it

3. Although every care is taken, the
Publishers shall not be liabie for clerical
or printers’ . errors or their conse-
quences.

NOTICE TO READERS

When replying to Classified Advertisements

please ensure:

(A) That you have clearly stated your require-
ments.

(B) That you have enclosed the right remittance.

(C) That your name and address is written in
block capitals, and

(D) That your letter is correctly addressed to the
advertiser.

This will assist advertisers in processing and

despatching orders with the minimum of delay.

Receivers and Components

ORCHARD ELECTRONICS

1.C.s TTL. C/Mos. Linear. Capacitors. Resistors. (E12)
SiL/Rectiflers. Diodes, LED. Thyristors. Zeners. Voltage
Reg. DIL Sockets. Bridge Rectifiers. Potentiometers.
Pregets. Triacs. Diac. Plugs. Sockets. Cable. Vero.
Carefully selected range, excellent despatch service.
Same day turn round. S.A.E. List. Suppiiers to A.E.R.E.
U.K.A.E.A. Governments Depts. Schools. Universities.
Manufacturers. Accounts opened for trade and amateur.
Join the professionals. Phone by 4 p.m. Goods out
1st class by § p.m. Try us and prove it!

ORCHARD ELECTRONICS

Flint House, High Street, Wallingford,
Oxon. Telephone 0491-3552¢

VALVES

Radio - T.V. ~ Industrial — Transmitting

We Dispatch Valves to all parts of the world by
return of post, Air or Sea mail, 2700 Types in
stock, 1930 to 1976, Obsolete types a speciality.
List 20p. Quotation S.A.E. Open to callers Monday
to Saturday 9.30 to 5.00 closed Wednesday [.00.
We wish to purchase all types of new and boxed
Valves.

COX RADIO (SUSSEX) LTD.
Dept. P.W. The Parade, East Wittering,
Sussex PO20 8BN
West Wittering 2023 (STD Code 024366)

SURPLUS TRANSISTOR Amplifier Modules
75p each, Ex GPO Multimeters 20,0000/V

DC, with leads and leather case, £8-00,
plus 50p P&P. Ex GPO Cutters and Pliers,

75p each. Archer, 9 Pine Grove, Maidstone,

Kent.

BRAND NEW COMPONENTS BY RETURN.

Electrolytic capacitors 16V, 25V 50V —0-47, 1-0, 2:2,

4-7 & 10mfd.—5p. 22, 47—5%p. (50V—6p). 1 00—-—7 (5 50V—
8p) 220—8p. (50V—10p) 470—11 . (50V—16p) 1000/16V—

15p. 1000]25V—1lp 1000/50V—22p

electrolytics—0-1, 0-22,

2-2 @ 35V. 4-7/25V—1i1p. 10/25V—13p. 22/16V,

47I6V &100/3V—15p

Mullard miniature ceramic E12 series 2% 63V. 10pf. to

47pt—3p. 56pf. to 330pf.—4p

Vertical mounting ceramic plate 56V
E12 serles 22pf-1000pt. E6 series 1500pf- 47000pf —~2p.

Polystyrene E12 series 63V horizontal mounting. 10pf

to 1000pf—3p. 1200pf. to 10000p1.. —4p

Mullard polyester 250V vertical mounting E6 series.
0-01 to 0-1—4p. 0-15,0- 22—5p 0-33, 0-47—8p. 0-68—11p.

1-0—13p. 1-5—20p. %2 22p.

Mylar (Polyester) Film 100V vertical mounting. 0-001,

0-002, 0-005—3p. 0-01, 0-02—4p. 0-04, 0-05—4ip.

Miniature resistors Highstab E12 series 5%. Carbon
Film 0-25W 102 to 10MQ. (10% over IMQ)—1p. Metal Film
0:125W, 0-25W & 0-5W 109 to 2M20.—14p. Metai Film
1W.270 to 10MQ.—2p ea.

1N4148—3p. _1N4002—5p, _1N4006—7p. 1N400T—8p,
BC107/3/9, BC147/8/9, BF157/8/9 & BF194 & 197—Bp.
Fuses 20mm. glass. 13” glass & 1” ceramic. 21p Post
10p. (Free over £4-00) Prices inclusive of VAT

THE C. R. SUPPLY CO.
127, Chesterfield Rd., Sheffield S8.

TOUCH CONTROLLED

LG HEING KITS

These KITS replace conventional light switches and
control 300W of lighting. No mains rewiring required
Insulated Touch Plates. Easy to follow instructions.
TSD300K—TOUCHSWITCH & DIMMER combined.
ONE touch plate to switch llght on or off. Brightness
controlled by small knob—&£5-20.
TS300K—TOUCHSWITCH. TWO touch piates ON and
OFF—£4-00.

TSA300K—AUTOMATIC. ONE touch plate. Light turns
off after preset delay—&£4-00.

LD300K—LIGHT DIMMER KIT—£2-80.

CMOS—LOW PRICES!

4000 18p 4011 18p 4016  S1p 4040 97p
4001 18p 4012 18p 4017  91p 4049 50D
4002  18p 4013 Stp 4023  18p 4077 45p
4007 18p 4015 91p 4025 18p 4519 56p
TRIACS 400V TO220 T NE555 36p (3for £1)
isolated tab 741 24p (3 for 60p)
8-5A 79p Diac 21p 2N6027( T)

6-5A with trigger 80p | 2N3055 36p
Clock/Appliance Timer KIT inc. AY-5-1230, 0-5”

LED display, triac, switches, box,PCBs, etc. £15-95
AY-5-1230 Clock(apeliance Timer IC £4-85
QUANTITY DISCOUNTS ON REQUEST
Add 8% VAT + 25p P&P. Mail Order Only to:

K. ELECTRONICS (PW)
106 stud|ey Grange Road, London W7 2LX

*

& "o“
& VINTAGE RADIO
& %

1920 to 1950

Receivers, valves, components, service data, historigal
research, books, magazines, repairs and restorations. A
complete service for the collector and enthusiast of
vintage radio. "

S.a.e, with enquiries and for monthly newsheet. Fuli 1877
catalogue, 70p post paid.

TUDOR REES (Vintage Services), 64, Broad Street,
Stapie Hill, Bristol, BS16 5NL. Tel. Bristol 565472.

TIRRO ELECTRONICS, the mail order divi-
sion of RITRO ELECTRONICS UK offers
a wide range of components for the
amateur enthusiast. Large SAE or 20p
brings list. GRENFELL PLACE, MAIDEN-
HEAD, BERKS. SL6 1HL.
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Books and Publications

SIMPLIFIED TV REPAIRS. Full repair
instructions individual British sets £4-50,
request free circuit diagram. Stamp brings
details unigue. TV Publications (Ause PW),
76 Church Street, Larkhall, Lanarkshire.

RADIO BOOK EEH‘UICE

50 Projects using IC CA3130 (R. A. Penfoldi ......... £1-05
50 EMOS IC Projects (R A. Penfold) . . . £1-05
A Practical fntroduction to Digieal IC's L o oL L L . £1-05
28 Tesced Transistor Projects (R, Torrens) e e £i-05
50 Projeces using Relays, SCR's & TRIAC's (F G Ray. L. £i-20
How to buitd your own Metal & Treasure Locators 4 G szer) .. £0-95
Practical Repair & Renovation of Colour TW's (C F. Miller) . . . £1-05
Fun & Games with your E\ec(rom: Calculator {} Vine) . ... £0-8S
How o butld Advanced Short Wave Receivers (R, A Penfold, . .. £1-30
Radio Antenna H'book for Long Distance Receprion ... . £0-95
50 {Fet) Field Effect Transistor Projects (F. G. Rayers . . . . . . £1-35
£0-95

Servicing Transistor Radio Recervers 5 000
Solid State Short Wave Receivers for Beginners L £1-03

PRICES INCLUDE POSTAGE & PACKING...S.. A E FOR FULL LIST

W CHALEMESTER DOMAT, WICKHAN AL EECE ENHNM NENT BR3 2

YOU CAN'T HELP BUT MAKE MONEY. If
you follow the planned and detailed infor-
mation on how to start your own business
rewinding Armatures, set out in the new
manual which is profusely illustrated and
leads you through easily understood stages
of fault diagnosis, taking data, test pro-
cedures, laying down new windings, where
to obtain work, how to cost jobs etc. NO
PREVIOUS ELECTRICAL XNOWLEDGE
REQUIRED. Complete instruction manual,
£4, plus 30p P&P. CWO. Copper Supplies,
102 Parrswood Road, Withington, Manches-
ter 20. Dept. PWB.

THE DALESFORD SPEAKER BOOK
by R. F. C. Stephens.
This book is a must for the keen home constructor.
Latest technology DIY speaker designs, Contains fuil
plans for infinite baffle and reflex designs for 10-100
watts, also unusual centre-bass system for those who
want Hi-fl to be '*Heard and not seen’’. £1-95 (£2.20 nost
paid. $5 Overseas).
VAN KAREN PUBLISHING
S SWAN STREET
WILMSLOW
CHESHIRE

Educational

COURSES—Radio Amateurs Examination,
City & Guilds. Pass this important examina-
tion and obtain your G8 licence, with
an RRC Home Study Course. For details of
this, and other courses (GCE, Professional
examinations, etc.), write or phone: THE
RAPID RESULTS COLLEGE, Dept. JXI,
Tuition House, London SW19 4DS. Tel: 01-
947 1102 (24hr recording service).

Radio Receivers

MULTIBAND RADIOS. 12 band . .
Aircraft, LPSB, HPSB, UHF

lists.

. Marine,
(430/470),
SW1/4, MW, LW, FM. RF gain. BFO. £155.
GRUNDIG SATERLITT £199. BFO Units,
£16-50. SHARP MW/Aircraft, £13, Langtons,
High Street, Rocester, Staffordshire. SAE

Electrical

STYLI, CARTRIDGES, AUDIO LEADS, etc.

For keenest prices send SAE for free list
to; Felstead Electronics (PW), Longley

Lane, Gatley, Cheadle, Cheshire SK8 4EE.

www.americanradiohistorv.com

GO TO SEA as a Radio Officer. Write: Prin-
cipal, Nautical College, Broadwater, Fleet-
wood FY7 8JZ.

Aerials

G2DYM AERIALS

TXers and S.W.L's.—Have a proper aerial system,
anti-TV, individually designed, purpose built for
your parncular interests, QTH and Equipment by
and ex-BBC Transmitter and Aerial Engineer.
Details 7 x 12" SAE and 3, 9p stamps.

LAMBDA ANTENNA STUD FARM,

WHITEBALL, WELLINGTON,
SOMERSET
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Service Sheets

SERVICE SHEETS — COLOUR TV SERVICE MANUALS

Service Sheets for Mono TV, Radios, Record Players and Tape Recorders 75p. Please send large Stamped Addressed
Envelope.We can supply manuals for most makes of Colour Television Receivers by return of post.
B.R.C. PYE ECKO PHILIPS ITT/KB SONY G.E.C. HITACHI BAIRD ULTRA INVICTA FERGUSON
H.M.V. MARCONI AND MANY MOR

Let us quote you. Pleagse send a Stamped Addressed Envelope for a prompt reply Also comprahensive T,V. repair
manuals by J. M, Court. S.A.E. for details.

G. T. TECHNICAL INFORMATION SERVICE
10 DRYDEN CHAMBERS, 119 OXFORD ST., LONDGN WIR 1PA

MAIL ORDER ONLY

BELL’S TELEVISION SERVICES for Ser-
vice Sheets on Radio, TV, etc., 75p plus
SAE. Colour TV Service Manuals on
request. SAE with enquiries to BTS, 1380
Kings Road, Harrogate, N. Yorkshire. Tel:
(0423) 55885.

SERVICE SHEETS for Radio, Television,
Tape Recorders, Stereo, etc. With free
fault-finding guide, from 50p and SAE.
Catalogue 25p and SAE. HAMILTON
RADIO, 47 Bohemia Road, St. Leonards,
Sussex.

LARGE SUPPLIERS OF SERVICE SHEETS AND COLOUR MANUALS

TV, Radio, Tuners, Tape Recorders, Record Players, Transistors, Stereograms, Radiograms.
All at 75p each except Colour TV & Car Radios
Please state if circuit will do, if service sheet not in stock, large s.a.e. with all enquiries and orders otherwise cannot be
attended to. Uncrossed P.0's or crossed P.O's returned if service sheets are not available, All service men, please note, we
operate a same day return service, all ctaims of non-delivery should be made within seven days. No overseas mail please,
Mait order only or 'phone 01-458 4882. Free TV fault tracing chart or TV list on request with order.

C. CARANNA, 71 BEAUFORT PARK, LONDON, NW11 6BX NO CALLERS PLEASE

SERVICE SHEETS, Radio TV, etc., 10,000
models. Catalogue, 24p, plus SAE with
orders, enquiries, Telray, 154 Brook Street,
Preston PR1 THP.

For Sale

BACK COPIES, PW, T, PE, EE, RC. 20p plus
postage. Phone (Aylesbury) 20758.

NEW ISSUES of “Practical Wireless”
available from April 1974 edition up to
date. Price 65p post free. Bell’s Television
Services, 190 Kings Road, Harrogate, N.
Yorkshire. Tel: (0243) 55885,

Wanted

SURPLUS??? Turn it into cash. Phone 0491
35529 (Oxon).

WANTED, New Valves, Transistors, Top
prices, popular types. Kensington Supplies

(C), 367 Kensmgton Street, Bradford 8,
Yorkshire.
WANTED NEW Valves, transistors, I1.Cs,

amplifiers, receivers, televisions (Anything
Useful) any quantity. Stan Willets, 37 High
Street, West Bromwich. Tel: 021-553 0186.

Miscellaneous

HIGH QUALITY
LOW DISTORTION
OSCILLATOR

An idea! instrument for testing
hi-fi systems.
Designed by Mr. J. L. Linsley Hood

Kit price, £19-504Tax at 8%. P/P & Ins., £]
Qutput: [OmVY—! volt in 3 steps.

Attenuator: Powered by 9 V battery.

S.A.E. for further information to :

0. Made and tested, £23,
Specification—Frequency range: 10 Hz-100 kHz in 4 steps.

Other instruments: MILLIVOLTMETER, FREQUENCY METERS, 60 V | A REG P.S.U. F.M. SIG GEN., DIS-

Sine- and Square-wave forms: Dist. below *02%,. I
TORTION ANALYSER. Also: HI-FI AMP KITS 10-100 W. F.M. TUNERS KEF SPEAKER UNITS.

TELERADIO ELECTRONICS
325 Fore Street, Edmonton, London N.9.

Telephone: 01-807 3719.

RECHARGEABLE BATTERIES. ‘AA’ pen-
cell (HPT7), £1-26; Sub ‘C’, £1-29; ‘C’ (HP11),
£2-38; ‘D’ (HP2), £2-92; PP3, £4-98. Match-
ing chargers £5-91 each, except PP3 char-
ger, £4-99. Charging holders for 2, 3, 4, 5
or 6 pencells, 35p. ‘C’ and ‘D’ size holders,
4 cells only, 50p. Prices include VAT. Add
10% post, package and insurance, orders
under £20. 5% over £20. SAE for full details
plus 75p for ‘Nickel Cadmium Power’
booklet. Mail orders to SANDWELL
PLANT LTD., 201 Monmouth Drive, Sutton
Coldfield, West Midlands. Tel: 021-354 9764.
Callers to TLC, 32 Craven Street, Charing
Cross, London WC2.

MORE DX?

FREE DX from tiring WHISTLES and CW interference—
FAST, with a Tunable Audio Notch Filter. Sharp notch
tunes 350-6000 Hz, speaker amplifier Only £7-90
EXPLORE 10-150 KHz with a VLF Tuner. Antenna in—
audio out Only £9-70
Get SPOT-ON the DX with a Crystal Calibrator. Switched
1 MHz, 100 KHz and 25 KHz with EQUAL LEVEL
harmonics to VHF Only £13-80
ADD 100-600 KHz with an LF Conver’ter Antenna tuning,
feeds 3-5-4 MHz receiver Only £8-80
Each easy-assembly kit includes ALL parts, printed
circuit, 13 x 3” x 5” case, battery, screws etc. instruc-
tions, pocs)ta%eyand money back assurance. Get more DX,

SEND
CAMBRIDGE KITS
45 (PY) Old School Lane, Milton, Cambridge

ENAMELLED COPPER WIRE
swg 11b 8oz 4oz 202

14-19 2-40 1-20 -69 -50
20-29 2-45 160 -82 -59
30-34 2-60 1-70 -89 -64
35-40 285 1-90 1-04 75

Inclusive of p&p and VAT.
SAE brings Catalogue of copper and resistance wires
fn all coverings.
THE SCIENTIFIC WIRE COMPANY
PO Box 30, London E4 9BW
Reg. Office: 22 Coningsby Gardens,

100 Resistors 75p
4W 5% c/FILM 2-2Q-2-2M Q (E12)
10 each of any value
Send stamped envelope for FREE SAMPLE
C60 CASSETTES 30p All Cassettes in Plastic
C90 CASSETTES 45p Case with Index and

Screwed Assembly.
Quantity D';c"u"'s Add postage 10p in £1.

ARMATURE & COiL WINDING
ENAMELLED COPPER WIRE
Only top quality materials supplied.

All orders dispatched within 24 hrs.

S.W.G. i 1b reel {1breel
10 to 19 £2-95 £1-60
20to 29 £3-15 £1-80
30 to 34 £3-45 £1-90
35 to 40 £3-65 £2-10

All prices are inclusive of P. & P, in U.K.

COPPER SUPPLIES, 102 Parrswood Roa
Withington, Manchester 20. Tel: 061-445 3153

SUPERB INSTRUMENTS CASES by Bazelli,
manufactured from heavy duty PVC faced
steel. Hundreds of pecople and industrial
users are choosing the cases they require
fromt our vast range, competitive prices
start at a low 82p. Examples: width, depth,
height, 8in v 5in x 3in, £1-70, 10in x 6in x
3in £2-42, 10in x 8in x 3in £3-02. 12in x 10in
X 3in £3-96. 8in x 4 in x 4in £1-98. 10in x
6in x 4in £2-97. 12in x 8 in x 4in £3+96. 7in
X Tin x 5in £2-91. 8in x 10in x 6in £3-96.
12in x 8in x Tin £4-40. 12in x 12in x 7in
£4-84. Plus 85p carriage and 8% VAT.
Over 400 models to choose from. Prompt
despatch. Free literature (stamp would be
appreciated), Bazelli, Dept. No. 25, St.
Wilfrid’s, Foundry Lane, Halton, Lancaster

LA2 6LT.
TREASURE TRACER
MK Wl wersr acater

@ Varicap tuning
@ Britain’s  beat
locator kit;

@ Fitted with Fareday shield.

@ Speaker and earphone operation
L,000 already sold

! Knocks down to only 17In,

seiling meta)

Prabuilt gearch coil assembly

Thoroughly professlon:i finish
4 As seen on BBC1 and BBC2 TV
@ You only need soidering Iron,

screwdriver, pilers and snips
. Five transistor clrcuit

Send stamped, addressed

envelope for leafiet

‘"‘"“‘ £15-95 Buittktestas £20-95
"M#' H“-E" IT"AT Pnltﬂ'l'iﬂ-l £1-TT VAT
H‘l!llﬂlﬂ ELECTRONICE,

a CLEVELAND ROAD
LQHWH' !'I:l IAH' II'l..!H ¢n1u anly}

MAKE YOUR OWN PRINTED CIRCUITS
RUB-ON TRANSFERS—Starter pack (5 sheets,
fines, pads, i.c. pads) £1-30. Spare sheets 27p.
FERRIC CHLORIDE-—1Ib bags 70p (p.&p. 30p)*
SOLDERCON SOCKETS—100 65p. Quantity
rate:
PLASTIC SUPPORTS—7 or 8 hole. 6p/pa|r
TRANSISTOR TESTER—£7 (p.&p. 30p)*
SAE lists, samples. P.&p. I5p/order excep: s

. ELECTRONIC
OAK LODGE TANSLEY, DERBYSHIRE

OUTSTANDING HIFI FM TUNER, com-
prises 7 transistor superhet design with
Varicap tuning, AFC. Latest silicon cir-
cuitry, full coverage 88-102MHz. Supplied
built and tested with metal front, panel
and instruction sheet. Only £9-95 plus 30p
P&P. GREGG ELECTRBONICS, 86-88 Parch-
more Road, Thornton Heath, Surrey.

H. M. ELECTRONICS

152 FULWOOD ROAD, BROOMHILL,
SHEFFIELD S10, 3BD.

BEC. CABINETS (illus'd)
METAL CASES ., 7
DRY TRANSFER LETTERING N

Send 15p for leafists (Refundable)
Trade enquiries invited

;g ng ?_;/ Sa{ﬂo{plEltéctmnics.
100 Units 10% Shremabun:
All prices include VAT. Tel. 53206

3 DIGIT DVM MODULE Kkit. Autozero,
autopolarity only £37-50. SAE details. MLC,
116 College Road, Southwater, Horsham,
Sussex.

For 1 off printed circuits

MAKE YOUR OWN PRINTED CIRCUITS

Using self adhesive mask method. Simply carbon copy
original direct from published project, or draught
original design directly onto mask. Apply mask to
copper laminate, cut our with medeiling knife to remove
areas to be etched. Etch, cost around 7p per circuit.
£1-30 per pack contams sufficient material for around
20 average PCB's p.p. 20p.
J4.D, M ELECTRONICS
11 Woodland Close,
Crawiey Down,
West Sussex Tel: Coplhome 714597
Trade & Export enquiries welcome
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SINTEL EEIEIS NI

MOT CMOS Databk£3-50 RCA CMOS Databk. £545
00 Appl. Man.  £12-95 Z80 Ass. Lang. Prog.Man.

NS TTL Databk. £2-10 £1-50

Zg0—CPU Man. £5-60

All items CWQO (Books-No VAT)
35p pdp. Full range in our FREE CATALOGUE which
will be sent by return, SINTEL, P.O. BOX 75F,
208 Cowley Road, Oxford Tel (0865) 49791,

— e ——

1IMM 9V P.C. Power Drill uses PP9. Safe,
reliable, guaranteed. 2-imm drills supplied.
£3:95 c.w.0. P.E. Ltd., Coedaben, Wrexham,
Clwyd.

KIT OF PARTS for Nelson-Jones Tuuer,
Railway model controller, capacitor dis-
charge power supply, etc. Semiconductor
knobs, meters, resistors, capacitors. S.A.E.
for price list. R.B. Electronics, 24 Spring-
field Park, Holyport, Maidenhead 39798.

Ladders

LADDERS, Varnished. 20ft 9in extd., £25-33.
Carr. £1-90. Leaflet. Also alloy ext up to
621> ft. The Ladder Centre (WLS), Hales-
field (1), Telford, Salop. Tel: 586644, Callers
welcome.

ORDER FORM PLEASE WRI

! enclose Cheque/P.O. for £..............
(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Practical Wuetess)

TE IN BLOCK CAPITALS

Please insert the advertisement below in the next available issue of Practical Wireless for

.................. insertions.

Send fo: Classifled Advertisement Manager

PRACTICAL WIRELESS,

GMG, Classified Advertisement Dept., Rm. 2337,

London SE1 9LS
Rat:

Company registered in England. Registered No. 53626, Registered office: King's Reach Tower, Stamford Street, London SE1 9LS

King's Reach Tower, Stamford Street.

Telephone 01 «261 5846

28p per word, minimum 12 words. Box No. 60p extra.

EI.ECTRICITY(Svols) B
ELECTRONICS(6vols)
TELEVISION@Gvols)

You'll find it easy to learn with this outstandingly
successful PICTORIAL METHOD. The essential facts
are explained in the simplest language, one at a time,
and each is illustrated by an accurate cartoon-type
drawing. These clear and concise illustrations make
study a real pleasure. The books are based on the latest
research into simplified learning techniques. This easy-
approach-to-learning method has proved beyond doubt
that acquiring knowledge can be an enjoyable ex-

GUARAN'I‘EE

Should you be,in
any way dissatis-
. fied withthe
MANUALS your
money will be re-
funded by return

perience.

The series
will be of ex-
ceptionatl value in

training mechanics and
hchnlelan- in Electricity,
The Selray Book Co., 70 Hayes Radio and Electronics.

Hill, Bromley, Kent, BR2 7HP

My blessings go with you for making such,
. splendid manuals available. P.S.J., Htghgum
Thank you for a wonderful set of Books. I shalil
always be most grateful. S.P., Broadwater
Their simplicity is their attraction.
P.J.S., Stowbridge
Your excellent manuals are the best and easiest
to follow that I have come across. i
P.J.L., Mottingham
These manuals are away ahead of any others on
the market. In one word I say ‘par excellence’.
100%; recommendation is my assessment of the
outsta.ndmg qualities. B.W., Southampton

POSTNOW FOR THIS OFFER !

540
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To The SELRAY BOOK CO., 60 HAYES HILL, HAYES,
BROMLEY, KENT. BR2 THP
Please find enciosed P.0./Cheque vaiue £............
BASIC ELECTRICITY 5 parts £10-50 [J

BASIC ELECTRONICS 6 parts £12-50 [J
BASIC TELEVISION 3 parts £6-50 [
Tick Set(s) required. Prices inciude Postage

YOUR 100%, GUARANTEE. If after 10 days examination you decide to
return the Manuals your money will be refunded in full.

NAME ............
BLOCK LETTERS

ADDRESS ...coiivoieiiinenrniiiisrennenn s s e ssessasses

Sexsasesatasasssasasnasnanans I R Py PP T PP P R PP P PP TP T TP PY Y

.----------------------J
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We're at your
service onthe_

RANK

Don’t miss our detaile
and comprehensive
feature on this popular
single standard colour
chassis! We define all the faults
you are likely to encounter and
explain the remedies.

Also

TROUBLES WITH
TRIPLERS

How they work, the different types,
what actually goes wrong with them,
and the warning symptoms of trouble.

Plus
Part 2 of the Mono Portable
TV set

LOOK INTO

NOVEMBER ISSUE
on sale Monday 17 October 50p

Practical Wireless, November 1977

Technical
Training in
Radio,
Television and
Electronics

1CS have helped thousands of ambitious people to move up
§ into higher paid, more secure jobs in the field of electronics—

now it can be your turn. Whether you are a newcomer to
@l the field or are already working in the industry, ICS can
l provide you with the specialised training so essential to
success.

Personal Tuition and Guaranteed Success

The expert and personal guidance by fully qualified tutors,
backed by the ICS guarantee of tuition until successful is
the key to our outstanding record in the technical training
field. You study at the time and pace that suits you best and
§ in your own home. In the words of one of our many

successful students: “Since starting my course, my salary
has trebled and 1 am expecting a further increase when my
ll course is completed.”

City and Guilds Certificates
Excellent job prospects await those who hold one of these

#ll recognised certificates. ICS can coach you for:

Telecommunications Technicians

Radio, TV Electronics Technicians

Technical Communications

l Radio Servicing Theory

Radio Amateurs

Electrical Installation Work

Also MPT Radio Communications Certificate

Diploma Courses

Colour TV Servicing :

Electronic Engineering and Maintenance

Computer Engineering and Programming

Radio, TV and Audio, Engineering and Servicing
Electrical Engineering, Installations and Contracting

Qualify for a New Career

Home study courses for leading professional examinations
1 and diploma courses for business and technical subjects:—

G.CE. Engineering Purchasing
60 subjects Farming Sales
at“0” & Heating Storekeeping
“A” levels Industrial Work Study
Accountancy Management
Air Mechanical
Conditioning ’
Building

POST OR PHONE TODAY FOR FREE BOOKLET.

1/10/77 =
] To: International Correspondence g
] Schools =
M SINCE 1890 ]
E Dept 777N Intertext House, London ]
B SW8 4UJ or telephone 622 9911 -
] -
]
= Subject of Interest. ... .c....coovvniunin v S =
8 E
mm Name ... ... .. T R L T [}
= =
m Address ... ... T T T T o ST v R TS T Tw T =
g =
] E
IR T T =
ETelepbone NUMDET L it et e e
AR RN RERE R ARG ANANERENRARNENRRINRDANED
541
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TRANSISTORS

P P P
= p BF179* 33 psUsc 82 | Tiss @ | onwetas 5o
c11 35 | BCiTo 15 | BF180* 33 | MPU131* 39 | TIS47 50 | oNieT0® 158
AC125* 22 | BCIN 11 | BFis1* 33 | OC2* 65 | TISdB 50 | 2N167iB* 195
ACi26* 18 | BCim 10 | BF1B2* 33 | OC25* &5 | TIS4s 50 | 2N2160* 80
AR |scw | sher B eom % Tm ) nein 8
. :, e i
.;:'«XEEL %ﬁgg&FE&?ﬁERgvvegLFggD HERTS ENGLAND ﬁg“"‘ ;: BC179* :g gggf’ ?g 8253: :'loo ;Igg? 24 | 2N2219A° 24
ME. Tel. Watford 37774 141K BC182 24 2N2220A" 26
AC142* 24 C183 11 BF195 10 0OC36* 70, ZTX107 12 2N2221A 21
M
ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. Actzce 38 | BClsd 15 | BENY 15 | Q%M. 17 | ZIXIE 19 | NG o5
ORDERS DESPATCHED 8Y RETURN OF POST. TERMS OF BUSINESS: AGtg7e 1s | BCiasL 12 | BF198 15 | OC4* 25 | ZTXofe | 2noase 28
CASH/CHEQUE/P.O.s OR BANKERS DRAFT WITH ORDER, GOVERNMENT | 4ciss» 13 | BClasL 14 | BFiss 18 | OC44* 25 | ZTxX300 14 | 2N2363A® 15
AND EDUCATIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED. BC 24 | BF2o0 37 | OC46* 35 2N2483* 3
A ACY17 35 186 ZTX301 14 3 0
TRADE AND EXPORT INQUIRY WELCOME. P & P_ADD 25p* TO ALL Acvis 35 | BG1ar 28 | BF224A 15 | OCi0* 25 | ZTX302 19 | 2N2484* 30
ORDERS UNDER £10-00. OVERSEAS ORDERS POSTAGE AT COST, ACy1s 33 | BC212 12 | B2 34 8871. 2| ZTX303 22 | NI M
BC212L 3 256% 3. 72% ZTX304 2N2646* 52
VAT Export orders no VAT. Appllcable to U.K. Customers only. Unless ﬁg;g? gg BC213 11 F257° 34 oc* 45 ZTX311 %; 2N2904* = 24
nu‘t’cd olherwhko.dal.l |_7rnc:.: are :x:ldu;lz;:‘ of VAT. Please add 8% ACY22 a5 gg’ﬂ%L :; g;ggg: g: gg;g: :g ZTX314 24 2#%9055' 20
to devices marke o the rest a ZTX320 26 2N2905' 18
!Vc:l:oﬁklnany more [tems. it pays to visit tus. V|Vo aro sltuwaug b;hmdhwsaﬂord QS¥§§ 32 Eg?oﬂi ;g g;ggg gg gg;: gg 2TX326 26 %”%&;k’ Lzﬂg
ootba Br. Rail Statlon: Watfor '] troet. ZT X341 2
Open Monday to Saturday. Ample Free Car Parking space available. ﬁg;:g ;g BC308 20 BFR39 25 OCsiD* 28 ZTX500 13 2N2026G 10
Acyd 39 | BCaz. 20 | BFR40 25 | OCs2D* 35 | Zrxsor 45 | 2N3011* 30
POLYESTER CAPACITORS : Axlal lead type. (Values are In ai). ADise- o | BE 20 | BFR79 25 | OCs3* 28 | ZTxsoz 4o | 2N3053* 17
&80V: 0-001, 0-0015, 0-0022, 0-0033 8p; 0-0047, 6-0088, 0-01, 0-015, 0-018 p; 0-022, DI, % | BCarr 4o | BFRe0 25 | OCse* 44 | Zyxses 19 | 2N30se* 4
0-033, 10p; 0-047, 0+068, 14p; 0-1, 15p; 0-15 0-22, 22p; 0-33, 0-47 39p; 0-68 45p. ADlaas & | BCsete 40 | BFx2ge 28 | Oci2e* 99 | Zryso; 54 | 2N30ss* 54
180V : 0-039, 0-15, 0-22 11p; 0-33,0-47 19p; 0-68, 1-022p; 1-5 28p; 22 32p; 4-7 36p. ACNZ 20 | BCaeer 4o | Brxsi® 141 | OC123* 115 | Z1xsy 28 | 2N344t 120
DUBILIER: 1000V : 0-01, 0-015 16p; 0-022 13p; 0-047 16p; 0-134p; 047 43p. AFi1ss 20 | BCo47 241 /0L DEXSIL 1241 (f] Sianiie A8 X5 18 | 2NSaa2 1;%
H
POLYESTER RADIAL LEAD (Values 11 4f), 250V ; FEED THROUGH | AFUS, 20 | pisiac 24 | Brxes® 28 | oCuar 157 | doac 57 | onseter 1e
0-01, 0-015 8p; 0-022, 0-027 Tp; 0-033, 0-047, 0-068, 0-1 8p; 0:15 | CAPACITORS AFii8* 55 | BCSs7 30 | BFX87® 23 | OC170* 40 | o3ii» a2 | 2N3ets* 135
12p;0-22,0- 3314p. 0- 471sp.o 86 20p; 1-0 74p; 1-527p; 2-231p. | 1000pF/350V  ®p | ‘AFiof» 43 BCsSe 2 g;wg: g o> 42 | Wwsisr 114 | 2N 3
\ 30 2N3702 1
ELECTRONIC CAPACITORS: Axial lead type (Values are in 4F); AFt24r 35 | pivee g0 | Brysor 17 | ocaorr iz | 0515 35 | 2nais 2.
63V:0-47,1-0,1-5,2:2, 25,33, 47, 6-8, 8, 10, 15, 22, 9p; 47, 32, 50, Y2p; 63, 100, 27p; 5 Cyao* 30 | BFYsi®* 17 | 0C203* 150 | 4037« 2 | 2n3t04
50V: 1-0, 7p; 50, 100, 220, Sop 1470, 5op 1000, 62p ; 2200, 68p; 40V : 22, 33uF, 9p; 100, AF127% 35 | Bcygor 90 | BFYS2* 17 Cp2oss 20 | 40 NS 12
1zp 3300, szp 4700, 64p; 35V : 10, 33, Tp; 330, 470 32p; 1000, 49p; 25V : 10, 22, 47, 6p 2"139, 40 | BCys2 85 | BEYS 28 | SJEsoaer 95 18 :g N37 10
0, 100, 160, 8p ; 220, 250. 13p; 470, 640, 25p ; 1000, 27p ; 1500, 30p; 2200, 34p; 3300, 52p} AF”B, -] BGvas 85 | BFYss* 45 | TiC44* 25 }“gg g8 | 2neror 1
47oo, 54p; 16V : 10, 40, 47, 68, 7p, wo 125, 8p;: 470, 16p; 1000, 1500, 20p; 2200, 34p; AR, I 1 oBCyss, 90 FYod* 40 | TiCas+ 45 | 40323 8 | 2nNaTee 12
0 100, 6p .64 1op. 1000, F1s6% BCY5e* 19 | BFYes* 25 | TIP2s 43 &2 L 2 N37
TAG-END TYPE: 70V : 2000, 9; 4700. 121p; 50V : 3000 75p; 40V : 2500, 65p; 25V : AF233* 39 | BCyyg+ 17 1 BFY71* 20 | TIP20A 44 67 4
4700, 48p; 2000, 37p; 40V : 2000-+2000, 95p; 350V: 32+32, 185p. ASvel 45 | BSyme 20 | Bsxaor 20 | Tipaon 58 e [
TANTALUM BEAD CAPACITORS ( POTENTIOMETERS (AB or FGEN) | ASY®0 25 | BCyza 28 | BSXxer 45 | meso 52 | 403480 82
35V: 0-14F, 0-22, 0-33, 0-47, 0-68, 1-0. | Carbon Track, 0-25W Log & 05w | 43Y6 33 | BCZio 145 | BSX78 85 | TIPS0A 56 | Uoggge 3
2-2uF, 33, 4-7, 6-8. 25V : 1-5, 10, 20¥: | Linear values ! BCzi1 145 | BSY78" 23 1P30s 64 | s 43
15y p ecach. 10V: 22uF, 33, | 1KQ&2KQ(LIN.ONLY)Singlegang 26p BC107* 8 | BCZi0sA 245 SyssA 18 | TIP3oC 74 | 40362° 43
8V: 204F, 47, 68, 3V : 1004F 20p each. 5K0-2MQ single gang 26p | BClo78* 10 | BDI12 95 | BU10s* 168 | TIP3t 52 § 40%7 a0
5KQ-2MQ single gang D/P switch  55p BC108 9 | BD115s* 62 | BU205 220 | TIP3IA™ 54
AR L O A TORS.  4p | BK0-2M0 dual gang stereo Top | BCloss; 12 | BDier 110 | Buzos 250 | TIP3EY 5B T
- b ' , U -
04015, 0.02, 0-03, -04, 0.05, 0-056uF 8p | SLIDER POTENTIOMETERS Bejooct 12 | BOiiT 38 | MDaoot 158 | TIPOICT & | doettr  2ss
0-1uF, 0-15,0:2 Tp._ 50V: 0-37uF 10p | 0:25W log and linear values 60mm BC109B* 12 | BD133* 60 | ME4102 15 IP32A* €3 | 404127 42
CERAMIC CAPACITORS 50V, KD slnulejoang $9p | BCiosc+ 12 | BD13s 45 | Mu4oo> oo | TiPazBe 80 | 40430% 99
Range: 0-5pF to 10nF Self-Stsigﬁ g‘rzaduua‘:eg?lnum Bezels zog EE}}‘;’ ;z gmag :; m.um'.ﬁ T:gazs:" :ﬁ :g;;g‘ ‘;:
15nF, 22nF, 33nF, 47nF. 4p. 100nF Gp - - D13 J2955% 120 | TiP33
PRESET POTENTIOMETERS BC115 20 | BD13s 50 | MJE3s0* 45 | TIP33A* 95 | 40495% 98
POLYSTYRENE CAPACITORS: 0-1W 50 0-2:2M Minl. Vert. & Horlz.  8p BC116 20 | BD139 52 | MJE370* A8 | TIP33B* 112 | 40603* 62
100F 6p each 0-25W 1000-3-3MQ Horlz.} jarger 109 BC117 20 BD140 57 MJE3T1* 80 | TIPasCcr 120 | 40636* 110
1 EaF to 4TnF 10p each | 0-25W 25004:7MQ Vert. [ %" 10p BCT1s, 16 | BOt2 88 | MJEso 85 | Tieass 110 g&ﬁsg’. 8
BD144* JES21* 74 | TIP34A* . 115
JACKSONS VARIABLE CAPS. RESISTORS-Erie make 5% carbon BC134 20 | BD145* 55 | MJE2955°ss | TIP34B* 140 | 2N6sa: - 39
Biliche g lonnsion sl ey e SRy | i w | BB g | Mbew | Tode | e
P 1-365pF 268, R al.  1-99 o !
500pF 1253 maeé’pp 2153 0-25W 2-20-4-TME24  1-5p 1p BC137 15 BD434 42 MPF103 36 TIP35A® 9 2N707% " - 50
DILEMIN 0 2 365pF with slow | 0.5W. 2:20-4 IME2  2p 1-5p BC140* 38 | BD373* 65 | MPF104 38 | TiP3sB* 2N708* . 19
3 .
300pF/500pF  185p| motion Drive  30Sp 2-20-10M E12  5p 4p BCi42* 28 | BDS17* -~ 65 | ‘MPFi05 36 | TiP35C* ‘270 ] 2Not4* 18
4832/2K 2 speed |00 208/176 285p 2/, Metal Film 10Q-1MQ 6p BC143* 28 BDY11 250 MPF106 50 TIP36* 320 2N016 27
Drive Unit complete| 5, ., with slow | HEAT DENCO COILS BC147 7 | BDY17* 195 | MPFi07 50 | TiP3sA® 346 | 2npis* 34
with knobs and motlon drlve 305p | gINKS* Dual Purpose 'DP’ BC148 7 BDY60* 128 MPS3904 20 TIP36B* 352 2N920* 51
coupling 3s0p* | C804-50F; 10; 15; 25; | Tou 8p | VALVE TvPE BC149 8 | BDYe1* 147 | MPSADs 32 | TiPasC* 360 | 2Na3e* 18
8:1 Ball Drive SopF 135p° | 108 oo | Ranoe 15 B.Y.RW 80 BC153 27 | BF115* 22 | MPSA0G 32 | TIP41A® 66 Ng61* 61
4511/DAF 107p* 100, 1500F 195p* 9 R P | BC154 27 | BFis¢e* 22 | MPSAS530 | TIP41B* 73 | 2N1131* 18
pF 195p* | 1018 §p 6-7B.Y, R 70
Dial Drive 4103 e 3x31ODF 428p | TOg8 22p 1-5 Green ‘5: BC157 1 BF156* 29 MPSASE 30 TIP42A* T8 2N1132* 25
6:1/36:1 520p | 00-3x25pF 386p | TO3 220 | T Type (Trns. tyning) BC158 11 | BF160 27 | MPSAT034 | TiP42B* 82 | PNis3: 27
SR TIEA DR, [oarermre . |fon _ib|moPs BV Wil | BSm 3| St @ | Mesumer | Temsr | oo 4
3-3,4-7, 68, 10, 12, 18; Silicon Grse. | BSA. Valve Baue 23p 2 8| - » 32
22,27, 33, 47, 50, €8, 75, | 100KHz 365p | 2oml Syringe RDT2 Frid BCi67TA 1 F1737 25 | MPSUOs 64 | TIS43 21 | 2N1306* 37
22,27, 38, 47, 12.0 g Beive 3230 e csehom 3b | Bclesc 1z | Brzrr 26 | MPSUsz 65 | TiS4s 21 | 2N1307* 37 i
82, B 100, 120, 190 | 1 oMbz 3955 | insulation Kt | REG SGnoke! b | BCiesC 14 | BFi7 28 | MPSUss 82 | Tis4s 37 1 2N1308* 48 | 10p extra
ggg F3:40 asm 390, eoo& M i:gg Mica pius | IFT 11%/114/15/16/17 ;Op
p p each N ushes for 6or 465 54
1000, 22000F_20p each. | Holder HCSU 18 | To/Toss or | TOCT -',2: TTL 74% Taer he|dps B i 1 |GAe  m|Nesb ™ a8
stic -
CERAMICTRIMMER | REVERB AMP | sistors__5p | MW/LW 5FR 96p Moo 14 148 Jolae Mrihm sl s 13 |Ghlmes  Ja|NEsten . 21g
2-7,,’;; 4—;r5pFR'sb-25pF: Short spring-1 e , | EARPHONES oIt o« |Terminaler | 402 187481 114 Ta185 120 Laos o) 4003 110 cAdmsA® 102 NEsseoB* 88
4 : Magnetic ockets* | o T 7403 16 | 7482 4020 109 A3035 140 | NES60
830pF  20p| — 2:5mm  18p|tow ype 7404 20 {7483 9 | 74167 382 | 4030 58 | 4502 120 | CA3036 130 | NE561* 10
MINIATURE TYPE: $BEC  Tamnl[S5nm  isp|profte  |Red. Biack | 705 3z[7das 95| T4z B30 fiogr a0 f 4er 35 |Caans 180 NEseeer 4
2-5-6pF; 3-10pF; U-DEC ‘A’ 3.,5,,. Crystal  33p ngexas)w Yellow 21p 7406 44 | 7485 1§: thm ”; 33% :2(50 zg;? }32 Eﬁgoas 149 Nggggf«‘ :g
3.30pF: 10-400F pin p | ———— 4 | 7488 046 8
S2onF Ggpp s o O B faopt  FISARO  |14vin 120| mATTERY T 33)l7aes ave| 74175 90 |aoas 95| 4512 98 |Ca3oes 20| NESETV* 187
e e [SHOGEY |10 50| EURSTY | i G| en i iml st 14 |cAwR TImaveions o
3-40pF: 10-80pF  22p| 1OS Adator160p* | DETEC- I o Peyriety | 740 13T 33| 7ats0 1os 4037 oo | 4mie 55 1GA30e: % |Savks.  He
o A Single end load e | ToRs 10s, |40pin 580 !PP3 -tep | a1z 237403 40| 74181 289 l40s8  110) 4520 130 89E o[ SASs70
100-500pF 1250pF _ 38p 0 s 5 | 4039 320 CA3000AQ 380|SG3a02* . 255
100_500pF 1250pF _ 38p | §00, 0108 ot ohd | 308, 812 or 13 7413 40| 7494 2 )| $63402 2
AUDIBLE Warning _ | with 1mm plugs JSSpBaEh SOLDERCON PINSs iy gjuss o Taiss 18 | o0 w pr=r R - PR 1] oty S
Devices 12V 179p 16p* | Sockets 20pl10050p; — 1000 350 7417 38| 747 282 ;:}gg :'l: 4042 85 2239 ng “{ CA3140 . s|sNremas 125
TRANSFORMERS* (Mains Prim, 220-240V) | PW PROJECTS 7:%0 1: 74100 12: Tao1 1es [4043 1000 ho e {gkﬁ;&gﬂ Hsg _;guu 240
608V  100mA  8gp 20.0-202A 320p+ | Easibuild Organ. General Coverage | 142} 28174104 48} 74055 g5 | 4048 95 |ormmrermre— |1 Ti300h  170| SNIGSIN' 16
900V ISmA  95p 6-0-6V 15A 3dSp+ | Rocelver. RHYTHM GENERATOR. | 7453 3874107 33| 74183 120 Fapag 135|702 75| LM30TAT 39| SN76 230
12-0-12V 100mA  98p (-180-18V 1-5A Chiomachase, Smoke Sensor Alarm, 7425 30 | 74108 w4 | 74194 120 | 4040 98 | 705C 8 pin 35] LM304 240| SN76115N 245
15.0-15V 100mA 185p 379p+ | Reverb Amp, Metal Detector, 24 hrs. | Je2a 30 | 74150 #4| 74195 95 | 4048 58 |703C 14 pin 30| LMaoSH
012 0-12V 150mA 140p 9-0-9V 2A 270p+ | Digital Clock, Radio 2 Tuner, TV 7427 36| 74111 78| 741968 118 | 4049 60 |708C ‘|'o%In 35} LM308T 140 Shiseainl 1
0-80-6V 280mA 150p 12-0-12V 2A 320p+ | Games and Kit for Rifle attachment. nl 24107 118 3 CM300H 140 ] LaAssd
12-0-12V 0-5A 240p+ 30-25-20-0-20- SUBITEE" Electronic Organ, GP SW | 1428 AB| 7418 38| TH87 1%8 14050 85 IO inin  soliMatBH - - po| T AAZIAXI
0-12 0-12 0-5A 240p+ 25-30 2A  497p+ | Receiver. Solo Supermind, Sine/Square 7432 28| 74120 105 4052 95 723_1_0135 53{LM318S 175] TAAGG1A =
15-0-15V 0-5A 220p+ LT44 S4p | Wave Generator, Wide 'Range Volt- 1o 56 155
7433 48] 74121 34 4053 95 | 741 8 pin 22 LM320-12% 150 | TAAT00 353
N I GO RN 240 et R e onenceltndicator: H37 30| 122 56| CMOSH |40 120 {741 14 pin 32| LM3r9 398| TAAGE0 300
& y g REASE 7438 33| 74123 T3 4055 134 {741 TOS5 32§ LM380 98 TAD10D 150
' 1A Usp+ 2 7440 1774125 €9 f4c00  15|4057 2570 |747C 14 t
& g pin  70] LM381 170} TAD110 170
i [ L ;‘ETERS‘ FSODA-O- 7441 T4|74126 65| 4001 17| 4050 480 [748C 8pin  36]LMa3s2 125| TBA1205 90
Multl fappings 380p+  0-20 0-20V BVA st Kidpnm e 501 A 7442 74174128 814002 4704060 115|753 8 pIn 156 }LM3900 65| TBAS40 215
30.24-207512.0 240p 0—1586LMA g_—gggrr:‘w: sgguAi;&Ju: 7443 13074132 7514006 11514063 110 | 78L82AWC* 51]LM3sooN - 70| TBAS40Q 220
??-o';‘;\llﬂfip ;‘4::1- 1L;;’<°°sM'c"'a°z’er§4ﬁ' 825°°,‘§A 8:100%% £4'28 cach 3212 k1] ;m; ,Zi 400 ;-’/ :82(7; ag: ﬂjgﬂ% ﬂ? mgggé'« 533 %ﬁﬁ?&m ol
- 2K, Sec. 3 p | 0-1m 5 7446 118 | 74143 314 | 4000 604068 AY-1-5051 125 | MC724* 175
080ViA  2mnt 1K Sec. 30 4t | oma, OOV DC joxszxaimm M wz| Tl sl a0 W18%  Ga |Aviersie 1es|Meses Mt
(Please add 480 p&p charge lo all prices | 0.50mA “VU”  0-100uA s w et w0 OO0 LGOT 23 |AV-aso0c sio|MCises  14s]TBAest Bt
marked +, above our normal Dostal charge.) | Price £3-35 each  0-5004A 7450 17 ?,:}g 160|403 sslaorz 23| Ay-s-8s50* 900{MCi304P 260 250
RF CHOKES | COIL FORMERS | SOLDERING IRONS®| = ©° °2°" Tga 17feise saw |dit LA B[V Sioba Tox| ToAG - 0
PC mountlng | 4mm, szr.r)h 10mr": intex Hlumination 7454 17| 14151 79 | 4016 55]| 4076 155 | AY-5-1230¢ 496|MCi458P* 90| TRASios 110
S 7100 225 |Fusess | Een ow 3050 | Mo movers 7op | 40 11170 RN 0n  lealdon B |Avaisia eo|mcirioce 'T|TBAGRG th
4704H 7so 1mH 20mm Qunck Blow 4p| X25 25W 340p 7470 32| 74455 76 | 4018 60 | 4081 22 | Av-5-3500¢ 810 | MEM78O TCA270Q 220
3,5mH 2.5 5 & 10 1 o} iron Stand 140p| DUAL “vU" 7472 2874156 w0 |4020 125f4082 23 |Av.5-3507* 610|MFCeotb 85| TCA270SQ 220
p each Somm Anti- Surge 8p| Cordiess lron  1400p| METER 7413 32| 74157 95|4021  105]4085 74 | AY-5-4007 650|MFC6040* 97| TDA2020 320
43mH 100mH Holders Enclosed 22p| Add 40p postage on | 1002A 7474 38| 74150 228|402 954086 73 {CA3011* 82| MKs0253* 550 ZN4t14 116
\ 0P cach PC Mount 6p|any of the above. £5-75 7475 3¢ | 74100 118} 4028 2014089 150 | CA3014*  137) MKS0326* 650 | ZNa24E 130
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= s Eong OPTO ELECTRONICS* SWITCHES*
LEDS + Cli 7 Segment Displays
NATFORD: ELESTRONIGS TateRed ol LTt Futane gsop| SOCPE 24 250 COLOUR ADAPTOR ror vour
. el o o Pl DPST 31p
(Continued from opposite side) |J't212yetlow "’g ;:tg;i iggr 1an OPDT ggp
. 0:2” Yellow, TIL322 -5"C.Cth 130 Tv GAMES
Pl b, dgseten: EXISTING BLACK & WHITE
DIODES *BRIDGE SPEAKERS | oC| 40p] DL707 -3” C:Anod  99p| FOGGLE
Aatts :gg :\Izc;mzns) BRI ey LR B0 DL747 16" An mg SP changeover 59p § Complete Colour Kit including UHF/VHF Modulator and the
plastic case L2 ” ff 54, i . i i
éﬂ'ﬂg :8'; 1as0v  20m | 558 e :g: f’s%{%'rons JAN3E! -7 Green 12;;: SRS oo 35: PCBs. Price £9-89 incl. VAT (p&p 45p insured)
Batz on 1500y £30 1 8¢ 25" esp [ TILTI2 © tespl MINTRON 301sF 240p) DEDT 01235 36 § Ready Built and Tested £11.39 incl. VAT (p&p 45p insured)
P 11adoov  20p | 5 47 DPDT Biased 115, 5 . . .
BYizs ::: 1Awov b Ay WD IEATT 164p] 75491/75402 85p) fased 5P B Ready built, Tested & Fitted £12-75 incl. VAT plus postage.
VI ] 24100y ::: Tx47 2050 | VOLTAGE REG:,"‘A:S;':SG”., DS, 250V 1apf Colour Encoder with Modulator (no other components)
P -85 i i
S BINR Biwecs el SEE A asifBico HEs.08 ncl. VAT (oap asp insured)
OANL  f%p|4mrooy 7ap [SAdOY 1A0n 1Ay T T amel METRD IR Y 1ish|‘Polewe 2P QUHF or VHF Modulators screened. £3-75 incl. VAT.
ones 20 [4aizov 75p | SASO0N T8RP 1A Tov 190p] MC7815 1A 15V 120pl PUSH BUTTON
OASl 8o [ 4ATeoov o7 | 15A400V 200p [ 1A 18V 2Mep|MCT8I81A 18V 125pf Spring loaded  § SPECIAL OFFER
OA% 8o [ amoy 120p [ 1SASOOV 25p | LMook 1500 Yitabie Tope o |shSTonoft ssofThe “Olympic” TV Games Kit £25-49 incl. VAT (95p p&p
QA0 b |satgcy -1ap | 0ado0v e | Lvsask - e2tel YRR IRY  auenl SO 6 945 §55 ] insured). “OLYMPIC" Kit in colour £34-85 incl. VAT (95p
INgi4™  4p | gaqoov asp | 40883 __todp | VRS, 180p| LhosiN & 5212 2e0bl FooT switen | P&P insured). “‘Sure Fire Rifle” Kit for Olympic £9-50 incl.
INaoo1j2s 5 | BiASd 560§ piace 1A -5V 220p| LM317K 20W 1-5A Bulgin DPDT VAT 40p p&p. “‘Sure Fire Rifle” Kit for other games £10-50
INMoos~ an | M1B__ 4p | sTp 2p L TA v 22001+ 1-2Vi0 87V 350l Gnrsounted | 180m fincl. VAT n8o
IN4004/5* 6p | ZENERS . SWITCHES® PUSH BUTTON: I \ *
INtsosT7* 78 | Rng:a av-sav t?!;o’:_glézﬁi:;?p:::;smue. Niniature Non ,_%ck ) oS 3 TV GAMES IC AY-3-8500 £5-10
.!si‘ﬁoov' 25 T féesenstrf:oswsv“;:::‘ﬁzv p S:OSCKOERa(wehIte) 10,\”; olareak “" STOP PRESS . .. Watford Electronics announce the
] changeover centre i i ir " i
3A/400V* 20p MES HOLDERS Chrome cover, Red of ROEKER: (biack) on/oft 104 250V e Rintroduction of their “ECONOGAME the obvious answer
3A/800V* 270 | MUAMD 1amp | Arrepiualledton | s b | R OCKER: lllumipated (white) " Jto CHEAP yet reliable TV GAMES. This simple to build
3A/1000V*30p MvAMnsgsp MES BULBS 3-5Y 6V 12V sp ,!‘%.r’,\""m‘;" A St Kit comes complete with AY-3-8500 IC, Fibre Glass PCB,
6A/600V  50p NEONS Mains, Sealed with Resistor, { 1 pole/2 to 12 way, 2p/2 10 6 way, 3 pole/ Semiconductors and full instructions. AH you need to
BB1055 “p Sq. Top, Red or Grn, Round Top Red 24D 4 5 15 ¢ way, 4 pole/2 t0 3 way 41p o g g
SCR's* BB106  40p | Neon with leads, 95V AC (No reslstor) ROTARY': Mains 250V AC, 4 Amp 42,, complete the Kit is, two pots, switches, loudspeaker and
;r::;\l;tov;. Noies Diode | Frmere EiromiBe Kuo?g(nx;sm)ag\ggh orub screws, control boxes. The:finished board fits our NJSF1 Box
R exce| US| t for sl N w 3 H
18100y g: 754 1050 | 11b bag Anhydrous 65p + 30p b. & p: é g’l’acb orpW:u(!’e :ﬂomte& on eliders) (J“'tBSP)'tO COTPIE;S ig ﬁtrfc\t/jf%iignexg‘en_sive T\é Games
D ack serrate etal top with line nit. ¥rice on ' Inci. nsurea).
1Ad00v  52p | ALUM. BOXES 22,';.04_!;';2:: “':ES|ST 5p indicator 33mm dlam. 22p Y P P&p I )
ASOOV 70 | with lid* K4A As above but 25mm diam. ~ 20p .
300 ¥e (3007 450 | CoppeR cLAD BoARDS- K3 Black fluted mefal top and siirt JACK PLUGS SOCKETS vsnononn Piteh
3A200V S0p f;ﬁ‘ﬂ, ::" f;"b'e Single- D_°”g'°' 8”5%%?5" K6 PK2 as K5. pointer on skirt 26p Screened [Plastic; Open | Moulded (copperclad) {plain)
3A400V 110p "2*‘{%" 63: s"ass ;15‘:)5" ;",‘:,e 1§p K7 Black, knurledltapered Metal chrome | body | metal with 2F x 337 36p 19p
aasov 120p | SEEE. B (OUxE T e, top & 'skirt. Calib. 0-10, 30mm  25p 2:smm 12p 8o | 8p | break 2 x § 14 scp 24p
SA400V 120p | oio 64, 4 K8 Black or silvered for slider 10p 3:5mm 15p 10p 8p | contacts 2 x 32”  43p 40p —_
7A400V 125p | 5x4x2” " 36p | CASES®T K10 Solid Aluminium, Ampllfrr Knob, | MONO  23p 15p | 13p 20p at x5 4&sp  53p  34p
BAOV 150p | x6x2”  $1b | NJHC1 850 We stock many more ,,,';,::,i,:";:pe,gg‘-;sg';h,;:,g,:’,,[';;;f STEREO] 3t ° 18p. 150 1 =245 2% x177 1Mp 107p Tp
BTi06  150p ;xgxg- mp NJSF2 275p cases, Vero, Classic, Din Plugs | Sockets | In fine 2 x 17" 113p  143p  95p
C106D  85p | TREX3 P | VERO NJHC, NJSF ranges, | k15 Black plastic ribbed body, whife S x 177 222p . 145p
P 25 10x7x3” 160p | 75 1239K 322p our Vinyl-coated low indicator line, 15mm diam. tapered ] 2PIN Loudspeaker
et P | 10x43x3” 142p | 12370 215p cost attractive steel| coloured insert fops, Red, Biue, §3¢ & 15pin Audio| 13p s | 20p Pkt of 36 plns 28p
TIC45 45p | 12x5x3” 160p { 1238D  289p cases (PJ Range). Yellow 19mm height. " “tep Spot face cutter 8op
2N4444  191p | 12x8x3” 205p | 1798K  389p K16 As above butzamm diam 20p § CO-AXIAL(TV) | 14p [ 14p 14p Pin insertlon too! 9p
INDEX TO ADVERTISERS PB. Elastramis o T T
5 P. B. Electronics ... ... 478
. - 3 . . P.K.G. Electronics ... 539
ACE Mailtronix Ltd. P ... 470 § Electronic Mail Order ... ... 544 s : ;i
L . ! { Precision Petite ... ... 524
Advance -Design. Electronics ... 476 | Electrovalue . 476 Progressive Radio 537
Alben Engineering’ ... 472 | Elvins Electronic Musucal Instruments ... 500 = i
Ambit International ... 470 | Fidelity Fastenings 3 .. 480 | Radio Book Services e .. 538
Astro Alarms. ... 476 | Flairline Supplies ... . ... 530 | Radio Component Specialists ... . 473
Astro Electronics ... . 537 Radio Exchange Ltd. .. cover iii
: | G2DYM Aerials & Project .. 538 | RS.C. (Hi-Fiy .. . 471
Bamber 8 ... .. .- 534 | G. T. Technical Information Services ... 539 | R.S.T. Vaive Mail Order Co e .. 535
Baron Electronics ... ... 500 | Greenweld Electronics . 480 | Radio & T.V. Components Ltd. ... . 523
Barrie Electronics . 530 e . 539
Bentley -Acoustic Corp. ... 528: alop Electronics ... - S
Bi-Pak Ltd. 482, 483 :j A. C. Short-Wave Sl‘ll:‘l""fs ~. 530 | Ssaxon Entertainments ... .. AT7
Bi-Pre-Pak Ltd. (Stlrhng Sound) .. 475 M. Electronics .. -+ 539 Science of Cambridge .., .. 521
Birkett, | 430 Haversons SUFPlus o . 496 | Scientific Wire Co., The... e ... 539
sl Bor . .
Heathkit . . 526 | Selray Book Co., Ltd. - ... 540
British National Radlo & H Radi 4
Electronics School 472, 533 ome Radio i . 479 | Sentinel Supply - ..-528
§. Bult (Electricaly Ltd. . ... 531 Sintel . - 560
Bush Meissner ... ... ..  ...524 | L. L. P. Electronics Ltd. .. 499,529 | Sonic (Hi- Fi) w  pEe N .. 478
Butterworths .. . 474 } Intertext L.C.S. ... 541 | Southern Valve Co. o e . 544
. ‘Swanley Electronics . . 536
Carantia, C. = - ... 539 | ).D.M. Electronics - - w539 | Technomatic Led 478
Cambridge Kits .. - ... 539 T 3 " i i
Al i eleradio Electronics ... s . 539
Chromasonics .. .. .. ..544| Linear Products .. .. .. .. 528 | Tempue - 479
Chromatronies ... ... - ... 481 1 Lynx Electronies ... .. .. .53 | T K El i
Colomor (P. C. Radio) 524 . K. Electronics ... ... 538
ContinentaI.S .ecialists o 95 Trampus Electronics ... 533
Copper Suppl?es 539 Manor Supplies . . 537 | Tudor Rees (Vintage Services) . 538
> i - Maplin Electronic Su lles cover iv _—
Cox Radio (Sussex) Ltd. .. 538 Ma;"shall A. & Sons pp 496 | VYan Karen Publishing .. 538
C. R. Su -Co. ... s : :
Cresc:ntpilaydioltd :gg Mln|k|§s Electronics - ... 539 | Watford Electronics . 542, 543
Crofton Elec ics. : " 74 Monolith Electronics . 474 | West London Direct Supphes .. 530
rofton Electroni ; Moulded Electronics o . 474 | Williams Micheal . . 534
Doram . . 532 i Wilmslow Audio ..: 1. . 500
Newmart Electronics ... 470 Xeroza Radio cover i
Electronics Design Associates ... 479
Electro-Tech Components . 472 | Orchard Electronics e . 538 Z. & |. Aero Services .. 544
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Head Office and Warehouse
44A WESTBOURNE GROVE
LONDON w2 5SF
Tel: 727 5641/2/3

£ & | AERO SERVIGES LTD.

Please send all correspondence and Mail-Orders to Head Office

Retail Shop

85 TOTTENHAM COURT ROAD
LONDON WI

Tel: 580 8403

Open all day Saturday

AC/DC TAUT SUSPENSION MULTIMETERS (Made in USSR}

TYPE U432 u4313 U4315
Sensitivity D.C, 667 o.p.v. 20,000 o.p.v. 20,000 o.p.v.
Sensitivity A.C. 667 0.p.v. 2,000 o.p.v. 2,000 o.p.v.
D.C. Current 300 £A-6A 601.A-1-5A 50nA-2'5A
A.C. Current 1-5mA-6A 0-6mA-1-5A 0-5mA-2-5A
D.C. Volts 75mV-300V 75mV-600V 75mV-1000V
A.C. Volts 300mV-900V 15V-600V 1V-1000V
Resistance 0:02-3kQ2 1K-1M 30002-500kQ2
Capacity — 0-5uF 0-5uF
Accuracy 1% D.C., 1:5% D.C., 2-5% D.C.,
1:5% A.C. 2:5% A.C. 4% A.C.

Price complete with pressed

steel carrying case and test

leads. £14-50 £17-50 £14-95

TYPES U4313 & U4313 PROVIDED WITH ANTI-PARALLAX MIRROR SCALES

Sensitivity:

D.C. Current:
A.C. Current:
P.C. Voltage:
A.C. Voltage:
Resistance:
Accuracy:

TYPE U4324

20,0000/V D.C.

4,000Q/V A.C.
0-06-0-6-60-600m A-3A
0-3-3-30-300mA-3A
0-6-1-2-3-12-30-60-120-600-1200V
3-6-15-60-150-300-600-000V
5000-5-50-500k2

D.C. 2:5%; A.C. 4% (of F.5.D.)

Complete with steel S
lead, battery and instruction' manual £14-50

TYPE U4341

Sensitivity;
16700Q/V D.C.,
3300/V A.C.

Ranges:
D.C. current: 0-08-
06-6-60-600mA

A.C. current 0-3-3-30~
300mA

D.C. Voltage: 0:3-1-5
-6-30-60-150-300~
900V

A.C. Voltage: 1-5-7-5~
30-150-300-750V
Resistance: 2-20-
200kQ-2M Q
Transistor coliector
cut-off current 60uA
Transistor D.C. cur-
rent gain _in two
ranges 10-350
Accuracy: 2:5% D.C,
4:0% A.C,
5% D.C.
current gain
Power supplies: 4-5V

attery
{Eveready 1289)

carrying case, test

PRICE complete with test leads and fibreboard storage case £14-50

NO OVERLOAD PROTECTION IS
INCORPORATED IN THESE INSTRU-

MENTS

THE ABOVE PRICES ARE EXCLUSIVE OF VAT (at present 8%) HANDLING AND POSTAGE CHARGES £1-25 PER INSTRUMENT

OUR NEW 1976/1977 CATALOGUE IS NOW READY AND WILL BE SENT ON RECEIPT OF REMITTANCE FOR £0-30

1

SOUTHERN VALVE COMPANY

Upper Fioor, B Potters Road, Barnet, Herts
Telephone: 01-340/8641 MAIL ORDER ONLY

ALL NEW & BOXED “QUALITY" BRANDED VALVES
GUARANTEED 3 MONTHS.

BVA ETC. (TUNGSRAM ETC.).

6% ALLOWED IN LIEU OF GUARANTEE.
ALREADY DEDUCTED FROM CUR PRICES.

Nofe: Prices are correct only at time of geing to presa.
PLEASE VERIFY CURRENT PRICES.

Soms leading makes available. TOP QUALITY
MINIMUM ORDER 75p. OUR EVERY AIM!
VAT Invoices issued on request.

AZ31  80p | EZS1 40p | PCL200 UY85 40p
DY86/7 490 | avs50121.10 £1.40 | U25 80D
DY802 50p | Gzze 7op | PDSO0ES.5 | U26  60p
EBSl 190 | pogg  g3p | PFL200 73p | U191  &80p
ECOBL 36 | pogg  gap | PL36  70p | 6/30L2 7op
ECC82 36p | poow 4o | BL8L  50p | 6BW7 68p
ECC83 36p | poo, 128 | PLSIA 55p | 6F23  60p
ECC85 40p 490 | pIge  spp | 6F28  70p
CC88 50p | PCC84 36p | 183  50p | 6V6 & L6
ECH42 80p ; PCC85 44p | prgs  48p 99p
ECHS8] 44p | PCC88 62p | PL500 10F1  68p
ECHS3 82p | PCC8S 50p | PL504/ 992 | a0L1  7op
ECH84 58p | PCCI89 53p | PL508'€1.30 | 20P4  70p
ECL80 520 | popso 50p | PL50Y £2.20 | 30CL  50p
ECL82 80p | pOFs2 45p | PLO19 £2.80 | 30015 78p
ECL8S6 60p | pCFs6 5sp | PL802 £245 | 30C17 78p
F80 330 | pawago PY33  50p | 30C18 £1.46
EF85  38p £1.20 | PY81/3,40p | 305  50p
EF86 520 | popggy 5op | PYSS 56D | 30FLL £1.00
BF8S 42D | papges 57p | PYS00 50p | 30FL2 £1.00
BFI83 4% | . noes PY801 50p | 30L1  8bp
EF184 42p F w145 | EY500£1,33 | 30L15 50p
EHS0 56D | . o0 #L20 | pYsooa 30L17 72p
EL34 £1.10 | DCR80S Top £1.33 | 30P12 50p
EL41  70p “1.45 | UBF89 40p | 30P19 7bp
EL84 40p d UCC85 46p | 30PL1 £1.40
EL90/1 47p | PCH200 95v | UCH42 72p | 30PL13
EL509 £2.65 | PCL82 45p | ycHs1 50p £1.00
EM84 50p | PCL83 70p | UCL82 55p | 30PL14
EY51 60p | PCL84 48p | UCL83 58p £1.
EY86/7 38p | PCL85 UF4l  70p | 30PL15
EY5004, PCL_ $62p | UF89  46p 85p
X £1.50 805 UL4l 75p | 30P4MR
EZ80 40p | PCL86" 65p ' UL8S4 b62p 90p

One valve post 12p, each extra valve 6p. MAX 75p.
LISTS & ENQUIRIES, SAE PLEASE |

Large valves 14p each.

ALL PRICES INCLUDE VAT @ 12} %.

We offer return of post service.

CWO ONLY, No C.0.D.

Post free aver £15. £6 to £15—75p (max.).

Items in stock at time of going to press but subject fo
possible market fluctuations if unavoidabie.

ENQUIRIES WELCOMED FROM TRADE & RETAIL
{same prices).

@[ﬂ@[ﬂﬁﬂlﬂ%ﬂ]ﬂm@ electronics

56 FORTIS GREEN ROAD

MUSWELL HILL, LONDON N10 3HN
TELEPHONE 01-883 3705

ANNOCUNCING OUR LATEST

SHORT FORM CATALOGUE
JUST A SAMPLE OF SOME OF OUR

“BEAT INFLATION SPECIALS"

£ I3
555 040 | MC1310  1-46
741 (8 pin) 0-21 | SL414A  2:29
CA3130 086 | SL41SA 211
LM380 0-89 | SN76003 250
LM3900  0-52 | SN78013  1:66
LM3909  0-65* | SN76023 1-66

£
TBABI0AS 1-24
TDA2020 3-29
ZN414 1-08
ZN423 0-96*
ZN424 0-89*
ZNA116E  §5-40%

AND CMES

W PRICES

t.C. SOCKETS (D.I.L)
8 pin 1ip* 14 pin 12p* 16 pin

I.C. PINS
100 pins 54p* 1000 pins £3 78*

Unique Vehicle Alarm/Immobiliser Module
Ready to fit complete with instructions
Detail upon request. £17-27 inc. 8% V.A.T.
Memories and Microp Available. Many

14p*

Transisters, Opto Devices and Passives, etc., etc,

OWERT far DETAIL
H OF COMPONENT

WITH EVERY ORDER. OVER F& 7

Ail Prices are inclusive of V.A.T. ltems marked *
8% others 12:5%. Postage and Packing 25p.

VALVE BARGAINS

Any 5-64p, [0-£1-20, 50-£5-00. Your choice
from the list below.

ECC82, EF80, EF183, EFi84, EH90, PCF80, PCF802,
PCL82, PCL84, PCL8S5, PCL86, PCL8OS, PL504,
PY81/800, PYas, 30PLi4, 6F28, PFL200.

Colour Yalves—PL508, PL509, PL519, PYS00/A.
Ail tested. 35p each.

Aegioal Splitters—2 way, 75 OHMS, Inside Type,
£1-50.

AERIAL BOOSTERS

Aerial boosters can produce remarkable
improvements on the picture and sound, in
fringe or difficult areas.

Bil—For TH stereo and standard YHF/FM radio.

Bi2—For the older VHF television—Please
state channel numbers.

B45—For Mono or colour this covers the complete
UHF Television band.

All boosters are complete with battery with

Co-ax plugs and sockets. Next to the set ﬁé;inzgo.

100—C280/1 CAPACITORS

Values from ‘Oiuf to 1-5uF, 250v/w. Price £1-50
{mixed packs).

100—ELECTROLYTICS

From |uF to above 500uF. Mixed voltages. Price
£2-00 (mixed packs).

All prices include VAT. P&P 30p per order.
Please send uncrossed P.O. or cheques for
returning if we are out of stock of capacitor
bargain packs. Exports welcome at cost.

ELECTRONIC MAILORDER LTD.
62 BRIDGE STREET, RAMSBOTTOM,
BURY, LANCS.

TEL: RAMS' (070 682) 3036

Published on approximately the 7th of each month by IP( Magazines Limited. Fleetway House, Fafringdon Street, London £C4A 4AD. Printed in England by Index Printers, Dunstable, Beds. Sole Agents for
Australia and New Zealand—Gordon and Gotch (Asia) Ltd.; South Africa—Central News Agency Ltd, PracTIcAL. WiReLEss s sold subject to the following conditions, namely that it shall not, without t_he
writien consent of the Publishers first having been given, be lent, resold, hired out or otherwise disposed of by way of Trade at more than the recommended selling price shown on the cover, excluding Eire
where the selling price is subject to V.A.T. and that it shall not be lent, resold, hired out or otherwise disposed of in a mutilated condition or in any unautherised cover by way of Trade or affixed to orag
part of any publication or advertising, literary or pictorial matter whatsoever.
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RADIO EXCHANGE LTD.

NEW ELECTRONIC MASTER KIT

WITH SPECIAL MULTI-BAND V.H.F. TUNER MODULE TO CONSTRUCT. A completely
Solderless Electronic Construction Kit, with ready drilled Bakelite Panels, Nuts, Bolts, Wood Screws etc.
Also in the kit: Transistors, Capacitors, Resistors, Pots, Switches, Wire, Sleeving, Knobs, Dials, 57 x 3”
Loudspeaker and Speaker Case, Crystal Earpiece, etc. Also, ready wound Coils and Ferrite Rod Aerial,
These are the Projects you can build with the components supplied with the kit, together with compre-
hensive Instruction Manuzal Pictorial and Circuit Diagram.s

PROJECTS: V.H.F. Tuner Module J A.M. Tuner Module % M.W. L.W. Diode Radio % Six Transistor
MultiBand V.H.F. Earpiece Radio % One Transistor M.W:L.W. Radio % Two Transistor Metronome with
variable beat control y¢ Three Transistor and Diode Radio M.W. L.W. ¥ Four Transistor Push Pull Amplifier
% Eight Transistor MultiBand V.H.F. Loudspeaker Receiver J Yariable A.F, Oscillator ¥ Jiffy MultiTester
% Four Transistor and Diode M.W. L.W. Radio. Y% A.F. R.F. Signal Injector Five Transistor Push Pull
Amplifier % Sensitive Hearing Aid Amplifier % Three Transistor and Diode Short Wave Radio y¢ Signal
Tracer % Three Transistor Push Pull Amplifier % One Transistor Class A Qutput Stage to drive Loud-
speaker ¥ Sensitive Transistor Pre-Amp % Transistor Tester Jr Sensitive Three Transistor Regenerative
Radio y¢ Four Transistor M.W. L.W. and Diode Tuner ¥ Five Transistor M.W. L.W. Trawler Band
Regenerative Radio % Five Transistor V.H.F. MultiBand Tuner 9 Three Transistor Code Practice
Oscillator % Five Transistor Regenerative Short Wave Radio ¥ Four Transistor and two Diodes M.W.
L.W. Loudspeaker Radio Seven Transistor M.W. L.W.Radio with Loud-

speaker Push Pull output One Transistor Home Broadcaster, £l4 . 99 +P&PE£I10

NEW ROAMER TEN MODEL R.K. 3

MULTIBAND V.H.F. AND A.M. RECEIVER.

13 TRANSISTORS AND FIVE DIODES. QUALITY 57 x_3” LOUDSPEAKER,

WITH Multiband V.H.F. section covering Mobiles, Aircraft, T.V. Sound, Public Service Band, Local V.H.F.
Stations, etc. and Multiband A.M. section with Airspaced Slow Motion Drive Tuning Capacitor for easier and
accurate tuning, covering M.W.1, MW.2, LW, Three Short Wave Bands S.W.1, SW.2, S.W.3 and Trawler
Band. Built-in Ferrite Rod Aerial for Medium Wave, Long Wave and Trawler Band, etc., Chrome Plated 7
section Telescopic Aerial, angled and rotatable for peak Short Wave and V.H.F. reception. Push-Pull output
using 600mW Transistors. Gain, Wave-Change and Tone Controls. Plus two Slider Switches. Negative Feed-
back circuit and SPECIAL POWER BOOSTER SOCKET AND RESISTOR, to virtually double gain if required.

Powered by P.P.9—9 volt Battery.
£14:79 irarcio

Sending ‘nsiroctons and- opersang Manuls
ELECTRONIC ,
CONSTRUCTION KIT
E.CK.2

NEW
MODEL
R.K.1

MultiBand A.M. Re-

ceiver. M. W. L. W,

Trawler Band and

Three Short Wave

Bands. Seven Tran-

sistors and Four Diodes. Push

Pull Qutput stage. 5” x 3” Loudspeaker. Internal
Ferrite Rod Aerial. Kit includes all parts to build
it up including Carrying Strap, Rubber Feet and
ready-drilled Panels. Comprehensive Instruction
Manual for stage by stage construction. Uses

P.P.9 Nine Volt Battery.
EDU-KIT MAJOR

L m—— o B, apumbimiemE,
; . j ONS ION
MODEL e i KIT

BUILD THESE PROJECTS
R.K.2 WITHOUT SOLDERING
MW, LW and Air

Self Contained Multi-Band
V.H.F. Receiver; Kit.

8 transistors and 3 diodes.
Push pull output. 3in. loud-
speaker, gain control, 7 section
chrome plated telescopic aerial
V.H.F. tuning capacitor, re-
sistors, capacitors, transistors,
ete. Will receive T.V. sound,
public service band, aircraft,
V.H.F. local stations, etc. Operates from a
9 volt P.P. 7 battery (not supplied with kit}

+P&P
90p

Complete kit of parts

£8'9 £795 + P & P and Ins. 80p

IRON OR SOLDER
Band Receiver.

Eight Transistors
and Four Diodes,
37 l.oudspeaker,
Telescopic  Aerial,
Internal Ferrite Rod
Aerial. Complete
with Carrying Strap.

plete

kit of
parts in-
cluding
construc-
tion plans

Total building

de, N o
% 7D

o ®

® 4 Transistor Earpiece
Radio

® Signal Tracer

@ Signal Injector

® Transistor Tester
NPN-PN

® 5 Transistor Push Pull
Amplifier
7 Transistor Loud-
speaker. Radio MW/
LW,

® 5 Transistor Short
ave Radio
® Electronic
Metronome

@ Batteryless Crystal
Radio

® One Transistor Radio

® 2 Transistor  Re-
generative Radio

® 3  Transistor
generative Radio u

@ Audible Continuity
Tester

Re-

and ready-drilled Panels and all
components necessary for construction. A sensitive
Receiver with the additional luxury of an Air Band section to
piek up Aircraft from many miles away. Full Instruction
Manual enables stage by stage construc-

h 5 .
tion. Uses P.P.9 Nine Volt Battery. £9 99

@ 4 Transistor Push Pull
Amplifier

@ 24 Resistors @ 2| Capacitors @ 10 Transistors @ 5” % .3” Loudspeaker
® Earpiece @ Mica Baseboard @ 3 [2-way Connectors @ 2 Volume Controls
@ 2 Slider Switches ® | Tuning Condenser @ 3 Knobs @ Ready Wound
MV /LW/SW Coils ® Ferrite Rod @ 6} yards of wire® | yard of sieeving, ctc.

COMNVERTER KIT | To:RADIO EXCHANGE LTD
Build this converter kitand 61A High Street, Bedford MK40 iSA
receive the aireraft band.by Tel.: 0234 52267 REG NO, 768372

. placing it by the side of a . o -
i : @Callers side entrance "Lavells’ Shop.
radio tuned to medium 3 g o 1 10-1,2.30-4.30 Mon.-Fri. 9-12 Sac.

wave or the VHF

@ Electronic Noise
Generator

@ Sensitive Pre-

SOSLS Amplifier

£9-99
s €110

+P&P
£1-16

+ V.H.F. AIR
s

E.V.6.

Build
exciting new

design. E.V.6.

6 Transistors

and 2 diodes. MW/LW. :

Powered by 9V battery. Ferrite rod

aerial, tuning condenser, volume control, and now
with 3in. loudspeaker. Attractive case with red
speaker grille. Size %in. x 54in. X 2%in. approx.
Al parts including Case and Plans.

this

band -and operating as
shown in the instructions
supplied free with all parts.

Uses a retractable
chrome plated telescopic
aerial, gain control, V.H.F.
tuning c<ap#citor, tran-
sistor, etc.
All parts
and plans

£4-9

| enclose €. .

Name .. ...

Total Building Costs £5 ‘95 +P & P and ins, 90p including case

ALL PRICES INCLUDE VAT

+ P& P and
ins, 60p

I
L
1
1 Address
1
i
H

PWIL177
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100W RMS
STEREO DISCO

A genuine 100W RMS per channe|
(Both channels driven) stereo disco
with auto fade on microphone, VU meters,
full monitoring and cueing facilities and a
very high quality light show. Compiete
construction booklet MES41 price 25p.
Cabinet comes complete with lid and
carrying handies.

T.V. GAME
A fascinating TV game kit thaf plays
football, tennis, squash and practice
for only £21-59, Reprint of
construction detfails 35p.
Add-on rifle kit
only £10-60.

ELECTRONIC ORGAN .

WIDE RANGE
OF COILS & CHOKES

Component section in our
catalogue includes 4 wide range
of coils, pot cores, ready-wound coiis
and chokes trom microHenries to
Henries, plus ranges of Denco
coils and if. transformers etc.

0 CHAMNNEL
STEREDO GRAPHIC EQUALISER
A new Sesign 225 no difficuft coils
to wing, St 2 speciScalbon that puts

The 6nly organ you can build in
stages and tailor to your
requirements as you go along—and at
each stage you’ll have a fully working
instrument! We haven't got the gimmicks
yet—(they’re coming soon) but we have got
the most beautiful sounds—you won't find
them on any organ less than twice our
price. So get our MES50 series leaflets
now! 65p buys the three available so far.

it in the top-fmght &-5 class. All this for
less than £70 inciuding “wiiy punched and
printed metatwork and sccdwork. Send
for our compoment schedule now.
Full construcise details price 40p.

Who says the Maplin
Catalogue’s worth having?

*'in our ‘musts’ for readers-to-collect list”"—P.E.
“‘contains . . . just about everything the DIY
lectronics enthusiast requires'’—P.W.

“p?obahly the most cémprehensive catalogue we have b - -

ever come across’'—E.E. . Our bi-monthly
** . as been carelully prepared and is very well . ] newsletter -keeps
presented..—R.E.C. you up to date with

“makethe job of ordering components an easy t ‘{atest guaranteed prices—

and enjoyable pastime''=P.W. = k
“@nly one word describes the publication—superbi™ our latest special offers—
i E.T.L - details of new projects and

new lines. Send 30p for the

\ PIE D T MISS K e 4
OVER 60,000 COSEEJ?) s“%l,%gveN SS QUT! next six issues (5p

. e o discount voucher

MAPLIN ELECTRONIC SUPPLIE: § y

P.O. Box 3, RAYLEIGH, ESSEX SS6 SLR with each copy).
Telephane: Southend (0702) 715155

Shop: 284 London Roaud,
Westcliff-on-Sea, Essex.

{Closed on Monday)
Telephone: Southend
(0702) 715157

FOR YOUR COPY OF OUR
CATALOGUE PRICE 60p

Please rush me a copy of your 216 page
catalogue. | enclose 60p, but understand
that if | am not completely satisfied | may

return the catalogue to you within 14 days and
have my 60p refunded immediately.
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