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= Dept3 56, Fortis Green Road,
e ec rn nlns Muswel Hil,  London, N10 3HN,
telephone: 01-883 3705
"
LINEAR 1.C.'s
L] .
1-24 25-99  100up 100 555(8 pin dip)V 550@  7824UC (TO-220) MC1303L £1-84 SN76003N  £3-30
SDA000AE 25 LI L bae I E2 &T;o i) °® iclss  E33e  MCINGP 5% SN S1ae
CD4001 AE 23p 9 15 7401 l4p 12p 10p W . .
AY-1-0212 93 MC1312 £2-42 SN76227N (MC1327)
CD40024E 2% % 1% o7 L 12LF o 703 (RF/IF Amp) AY-1-5051  £1-44  MC1314 £4-13 £1-89
CD400SAE £1.59 £1.33  £1.06 7403 1 12p 10p AY-5-1224  £3:.95@ MC1315 £4-62 SN76532N  £1-88
CD4007AE 2p 198 15 7404 e 1% lp 709 (8 pin dip) asp AY-53500 . £6-50@ MC1327 £1:12  3N76544N  £1-81
CD400BAE £1.75 €46 £1.17 7408 ip 1% e 709(TO-99)  45p AY-5-3507  £6-59@ MC1330P 83p SN76550-2 (TAA550)
Sen U @ WmoE I m | UGN Arger gue ese ez o
se 5 3 » A0002 3-01 i SN76552-2
CD4011AE 23 19 15 7413 2% e 20p 710 (8 pin dip) 39p CA2111 £1-16 MC1351 88p SN76660N (TBA120)
CD4012AE 23p 19 15 7417 27p 223 20p 0(TO-99) CA3045 £1-69 MC1352 88p 158
CD40I3AE 9% 58p 46p 7420 . 16p 13p ilp 710 {14 pin dip 44p A3046 88p MC1357 £1-52 SN76666N (CASDGE)
CD4014AE £1.75 €.4  £1.17 7427 70 2 g 1(TO-99)  S51p CA3053 59p MC1353 (CA3065) £1-12
CD4015SAE £1.75 £1.46  £1.17 7430 1ép 13p tp 711 ?4 pin dip) 44p CA3065 £1-60 - £1 TAA263 £1:50
CDAO16AE 89p 58 6p 7432 27p 220 18 720 (AM. Radio) gA30;g ﬂ :34 m c1455 (5551_) 62 . TAA300 £2:16
CD4017AE £1.75 €1.46 €117 7437 270 22%p g 793 (TO-99 ,g_-gg cﬁggso 596 ME4sec p TAA3I0A  £1-87
CD401BAE £2.51 2.0 £.67 7441 750 6 50p i 514 -99) J TAA320 £1-44
pin dip) 74p CA3081 £1-86 MC1453CPI TAA350 £2-43
SCAOI9AE & Sp 53p M2 s sk 43 741 (8 pin dip) 36p  CA3082 S8 Morsme | sride TAA370  £3.40
CDAO20AE £1.97 £h64  £1.31 5 gy @R blp 741(TO-99) ~ 43p  CA3089E (TDA1200)  MC1495L  £4-24  TAA550 75
CD40Z1AE £1.75 £1.46  £1.17 7447 95  83p 67p 74114 pin dip) asp £2-43 MC1496G 96p TAAB7I0 £2~7p4
CD4022AE £1.83 £1.57  £1.22 74478 95 83p 67p 747 (14 pin dip) £1-04 CAS3097E £1-67 MC3302P  £1-50 TAA700 £5-03
®
CD4022AE 23p 19p 15p 7448 8  7Ip 57p 748 (8 pin dip) 42p CA3123E £1-76 MC3401P 74p TBA1205 £1 .25
CDA024AE £1.26 £1.05 84p 7470 30 25p 20p 748 (T0-99) 51p CA3401E (LM3900) MFC4000B 81p
CD4025AE 23p 19a 15p 7472 25p 2ip 17p 748 (14 pln dip) 49p 68p MFC4060A 9@ TBA281 (723) £2 59
CD4026AE £2.79 €233  £1.86 7171 0p  2p 20p 753 {F.M. 1st. | F) gAasooE ﬂ-g:. m;gggigtx ;?sg. A500 £3
CD4027AE 98p 8% 85p 747 32 2p 2lp E TBAson £3-85
CDA402BAE £1.53 £1.28 £1.02 7475 47p 3% 31p 75491 sa LOOSTI (TO- 3) MFC6070 £1-66 TBAS530Q £3-27
CD402AE £1.12 21,76 £1.41 7476 3% 26p 21p 75492 £1- 100 . Mmsmg £4- 80: TBA540Q  £3-72
CDA030AE 71p S 47p 7482 75 62p 50p Regulators 100mA 1036TI (TO- 3)£1 466 531 £9°99 TGAS50Q  £5-29
CD4035AE £1.75 £.4 €17 7485 £1.30 £1.09 87p 78105WC (T0-9623 - LO37TNMTO-3 )£1 5e MVRSV (TO- "), 45@ TBASICQ £5-29
CD4040AE £2.01 €1:68  £1.34 7486 3% 26p  2hp R TBAG2SA  £1-03@
CD404ZAE £1.49 £1.24 99p 7489 £3.56 £2.80 £2.10 78L12ZWC (T°'92)D Hgg 550_}: gg; ggp' MVRI12V (TO 21) .45 TBA62B  £1-03@
<D407AE 69p Sp 46p 7490 49  d0p 3 e .
CD4OSCAE 89 Sép 6p 7491 65 55  45p BLISWE (To-ggl)m tu};oqs_rot;oazsg)ss;)o (MVR1SVAT,0 g{ 450 ¥Eﬁ§§?c 2 .82'
CD4051AE £2,78 £232  £1.85 7492 570 aép 3 Regulators 100maA 650" NES40L %125 TBA720Q  £2-79
P .
CD4052AE £2.78 £2.32  £1.85 749 S Hp 3% 78LO5AWC LM301 S (8 pin dip) NE546A £1-16 TBA750Q  £2-79
CD40S6AE £2.12 £1.76  £1.41 7495 &7 55 4% (TBAstA) 900 @ 59p NE555V 73p® TBAB00 £1-11
CDA4060AE £2.5) £2.09  £1.67 74100 €1.08 8% 72 AWC LM301A T (TO-99) NES556 £1-29@ TBAS810S £1-24
CD40BSAE £1.13 94p 75p 74107 35 28p 22 (TBA6255) 0p® 67p NE560B £5-06 TBA810AS £1-04 .
CD40SBAE 28p 24p 190 74121 34p 28 23p 78L15AWC LM301A S (8 pin dip) NE561B £5-06 TBA820 86p -
CDADSSAE 28p 24p 19p 74122 47 39 3lp (TBA625C) 90p® D NE562B £5-06 TBA920Q  £4 71
CD4070AE 28p 24p 1% 74141 78p &3p 53 Regulators 500mA LM307 T (T0O-99) E563 £2-96 A990 £4-7
CD471AE 28p 24p 190 74145 s sep 48 78MOSHC ~ £1-35@  59p NE565N £2:63 TgA2700 £5-24
CDA77AE 71p 5% 47p 74154 £1.75  £1.48 86p 78M12HC £1-35@  LM307 S (8 pin dip) NE566V £1-87 TCAT760 £2_;g
CDH0B1AE, 28 24p 19 74174 £1.00 B 7% 78MISHC  £1-35@ 57p NE567 £2-63  TCA800Q  £7-
CDADB2AE 28p 24p 19 74180 £1.06 88, 71 78M18HC  £1-35@ LM308 T (T0O-99) SL414A £2-09 TCAS30S  £1-04
CO4085AE £1.28 £1.06 85, 74181 . Foels0 78M24HC  £1-35@ £1:96 SL41SA £2-75 TCAg940 £2:25
: : & et Regulators 1A LM308 S (8 pin dip)  SL437D £7-56 TDA1054  £1-50
CO4DBSAE £1.28 £1.08 85p 74192 £1.35  £1.14 90p 7805KC (TO-3) 08 SLa10 $2.34® TDA1200  £2-43
CD4093AE £1.56 £1.20  £1.04 74193 £1.35  £1.14 90p £2-00 LM308A T (To-ss)p 3L610C %503 TDA1405 0p@®
CDA99AE £2.95 €246 £1.96 74196 £1.84  £134 9% 7812KC (TO-3) L4 90 L611C £2.03 TDA1412 80p®
LM308A S (8 pin dip) SL612C £2°03 TDA1415 80p @
SIEMENS LCD' 7815KC (TO-3) £6-90 L613C £4-31 TDA2010 . £3-00
S 09@  LM309K £2-34@  51620C £3-06 TDA2020  £3-75
7818KC (TO-3) LM339 £2-25 SL621C £3-06 ULN2111A  £1-52
LIQUID CRYSTAL DISPLAY complere with £2 LM370N £2.85 SL622C £7-62 ZN414 £1-26
socket and cemovable reflective backing; 7824KC (TO-3) M371 £2-08 5L623C £5-57
Ref AN4I32R 13mm character height . Can RsauisTorslll tmg;g“ g'gg stgggg gg‘;
be directly driven by National Semiconducrors edu " . .
Alom Clock chip MMS316. £13.59 @ 7805UC (TO 22?’_72 PR ﬁ;; gtg:?g £30
NEW LED Linear Cursors 7812UC (To-2§$) tmgﬁ; 21 gg gtgggg £g-gg
each device cantains 10 light ? ¥ " Minitron Filament
emitting diades in o 20pin dual- 7815UC (TO-220) tnggo £16%§ gmmm 518?8: Display bi-direction-
in=line package. Ideal for solid : ! . al 0-36” 2015F 0-9
;:‘u’:”:mulog:e e o R 7818UC (T0-220) tn"g?”" £1-12 SN76001N (TAAG") L/H d.pt. 391561
Type 101 RED £2.26 @ £1-72 3900 6ar® £1-08@
PHOTO -DARLINGTON SPECIAL PURCHASE
™ = ; o o
N 2 s enables litronix
V2 Veeo; Veha 25v; Vebo By
{ /// Vceo, Vebo 25v; VEBO 8v UT707  90p; @LIT747 £1.99¢ Heilon
hfe 2500; lc 250 mA 35’. 3 0.6" m
- R COMMON COMMON COMMON COMMON Our
’ ANODE ANODE ANODE CATHODE Price
v s Litronix Double Digit Displays R7H LH 4 R/H
i fire 105 0.5%; Common Anade - 2 R7H Dec. Pt Dec Pt Dec. Pt
Pins 8 14 1% 36 40 & DL pL7O7R oL707 DL701 DL704 £1.82
@Pricel3p 15p 15p 26p 30p 3% 4dp 3lp 3op DL721 giuw_é.v . RED d 82e
D7y mavest Op "_’ o § GREEN  MANSI MANS2 MAN53 MANS4 £1.820
Suitable for Clocks; Instruments; 0 300 RED MANTT MANTZ MAN73 MANZ4 £1.520
1LY, G annellindigetor g YELLOW MANB! MANS2 MANS3 MANB4 £1.828
Our Price £4.75:euch . 0
Eree snap~on plostic retainer e ORANGE MAN3510 MAN3620 MAN3630 MAN3640 £l.82e
G R NOTICE GREEN  XANS? XANS2 - XAN54 £1.49 @
0.125" 'Q 0.16 02" Postage & Packing Charges RED XANT1 XAN72 XAN74 £l. 498
dia. lens \ dia. lens dia. jens YELLOW XAN&I XAN82 - XANS84 AR TS
(TILZW) N tMLED 650) With the recent in, ease in
10+ 100+ 1+ 10+ 100 + 10- 100 *1 | posral charges iud_u continving o CREEN  MAN45IO MAN 4520 MAN4530 MAN 4540 £2.328
Red % 15 13 27p 24 220 ® 18 - i6p" l14p | NCrease inpackaging coste RED MAN4710 MAN4720 MAN4730 MAN4740 £2.379
Green 27§ 24; 2zi: 33§ 36": 27:: . 3o§ mf 252 o v ""re been forced 1o review 0.¢ YELLOW MANA4810 MANA4820 MAN4830 MAN4840 2.6
Orange 27p 24p 22p@ 33 30p 27p e 30p 27p 25 @ ;‘;’ns:'::;"d_ ORANGE MAN4610 MANU620 MAN4630 MAN45640 £2.324
Yellow 34 3lp Mpe 3% Pp Ve e o 3 3p e [CsEeEs AT 0 0. o =
TN i B more will be post free. Dec. Pr Ay Dec, Pr. s
Low Cost Red GansP ‘NEW Opto-isolators 2. LUK, ‘small package 0 ‘u i — - =
Motorala MLED 500 1L1 {4N25 o TILITE) orders will go first class mail 0 RED DL747 DL746 DL750 DL749 £2.42 0]
in a T092 pachage. 157 @ & pin industry srandard pockoge . 3. Minimum postage & pocking =
25KV isolation €1.00 @ chorge will increase ta 20p. NOTE! MANA4000 series pinouts are 14 pin dil the same as MANSO;70 & 8C series

. lte ked with a @ include 8% VAT
VAT INCLUDED
/84 4
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Lionel E. Howes, G3AYA = @ NEWS & COMMENT RIEr.
. ASSISTANT EDITOR . ' e o
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can be published in our CQ Column. . 406 1C OF THE MONTH No. 53—TAA930 FM Detector

" COPYRIGHT AND QUERIES

© IPC Magazines Limited 1975. Copyright in all drawings, photographs and articles published in “Practical Wireless"” is fully protected and
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. 8R8G  -8518K8G 531 12E1  38-51:35C3 88|DFe6 59! ECH35 148 to mention. Plesse enclose 8.A.E, for reply to any correspondence.

YOURSELF FOR A

50 ASSORTED RADIO AND TV KNOBS @ 75p.
BETTE“ B WITH ' 50 ASSORTED POTENTIOMETERS for £1.
60 ASSORTED W.W. RESISTORS 3 to 10 Watt @ 57p.

This helptul guide to success should be

Do you want promotion, & bettér job,

higher pay? “New Opportunities’ shows

you hovy to get them through a low-cost

homae study course, There are no booka to
" buy snd you can pay-u—yon-lem

W BRI B CUT OUT THIS COUPON Il Il IS I
6} = CHOOSE A BRAND NEW FUTURE HERE!

{with kit) O Computer

PRACTICAL RADIO Engineering
AND ELECTRONICS Computer Electron

read by every ambitious engineer, g a . A

Send for this helpful 76 FREE bo. SAN O 5 Watt AUDIO MODULE LC. with circuit £3:25.
oo 6 Obligation. and nevods. il ealt TUNING CONDENSERS with 5.M. Drive, 250-+250pf, 500+500+
2“.’"&‘?@“ could be the best thing you 17+ 17pf. Both at 38p each. 365pf 3 Gang at 66p.

Ver

lcsB

Tick or state Subject of interest, Post to the address delow.
J 50- AC 128 TRANSISTORS. Untested for §
- 75 AAS!_S.ORTED MULLARD CAPACITORS C 280 Series @ 80p.
Build«As-You-Learn Electronie Transistor 200 SORTED TUBULAR CERAMICS @ 5 P-

Techuology
%}XTY AND GUILDS

nstallations and

J. BIRKETT

Radio Component Suppliers

25 The Strait, Lincoln, LN2 1JF
Telephone: 20767

3 TRANSISTOR DEAF AID 1§ volt AMPLIFIERS wnth circuit

PHOTO TRANSISTORS SILICON @ 33p each. PHOTO
DARLINGTON TRANSISTORS ga)
LAR?E PACKET OF MICA BUSHES for TO3, TIP, BDI3| etc.

3p.
COMPRESSION TRIMMERS [0pf, 30pf, SOpf IOOOpf All at 6p each.

20 P CHANNEL MOS FETS with circuits

50 ASSORTED TRANSISTOR ELECTROL Tlcs for 57

12 SUB-MINIATURE PRE-SET POTENTIOMETERS 3x300 ohm,

3x2-5K, 3x5K, 3x50K for 35p,

BF 180 or BE 18] TRANSISTORS 5 for £1-10. ’
25. BC 107-8-9 METAL TOI18 TRANSISTORS. Untested @ 57p.
10 MINJIATURE 10 amp SILICON BRIDGES. Untested for £1-25.
TAG ENDED ELECTROLYTICS 2000uf 50v.w., size 44" x 13" @

0

a
‘0
]

. London, EC2Y 5EJ Tel: 01.628 2721
NAME (Block Capitals Piease)
ADDRESS......

Olher luhncls aa o coxm 0
Accredlled hy

HO
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To ALDERMASTON COLLEGE Dept. EPW.07, Reading RG7 4PF
Also at our London Advisory Office, 4 Fore Street Avenue, Moorgate

Programming Wiring
Bl i [ Colour TV Servieing B crry 4o ovips
- C&G Radio, TV & Elec- Electrlcal

Blectrical 1 tronic Tec

and wirtag O General Radio and cITy AND Gmm)s
Elestrical TV Engil i

Draughtsmanshlp [J  Radio 8ervicing, Radio Amateurs’ Exam
Electrical Maintenance and ete. etc, O

Mathematics [u] Repairs

- . Age..
Mem r ofA B, C C.

E OF BRITISH 1N:~.TITL|T[ OF ENGINEERING TECHNOLOGY

ﬁg.@SOSOuf 25v.w., size 44" x I}’ @ 28p, 10000uf 25v.w., size 44" x

50 IN 4000 Series Manufacturers Fall Outs for 57p.

25 ASSORTED TRANSISTOR I.F. TMNSFORMERS @ 40p.

BATTERY CHARGER TYPE AMMETERS 0-2, 0-3, 0-4, 0-5, 0-6 -

amp D.C, All at 60

50 PLASTIC NPN 'FRANSISTORS 85%, Good @ 57p.

50 PLASTIC PNP TRANSISTORS 85% Good @ 57p.

200 ASSORTED POLYSTRYRENE CAPACITORS for S7p.

100 ASSORTED SILVER MICAS for 57p.

MULLARD C 280 250 volt POLYESTER CAPACITORS -0luf,
-045uf, -022uf, -033uf, -047uf, -068uf, - fuf, - I5uf. All 18p doz. -224f,
-47uf. 6 for i2p. luf. 6 for 30p, 2-2uf. 6 for 40p.

CWO. VAT and Post Paid on orders over £1.

Practical Wireless, September 1975
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OF ABOY
of Abave System Terrs DEPOSIT £20 £ I 25.00
Or DEPOSIT £84-85 and £209.95 and 18 fortnightly
18 fortnightly pymts. payments £8-71 Carr. 81-80
Nl £11-19 (Total £236-37) Carr. £3-50 (Total £140-78)

|| DEP. £19-99 & 18 fortnighdy.

Units listed below
(a) DISCOMASTER TWIN
TURNTABLE CONSOLE with
integral 100W amplifier
(b} PMR OF HI-FI HEAD
PHONES

TDI DISCO
CONSOLE

Incorporating twin BSR MP60 {ype
turntables and Sonotone or Acos

Cartridges  with
,(‘) "MATCHING DYNAMIC Separate Vol, conﬂ(.)f:o';gr ':a,}:lh
MIKE' (attached toh'Dhone  furntable, Also MONITORING
(d) PAIR 50 WATT SPEAKERS FAC , plus  Treble and
B!ack Rexine covered  Bass Controls. Separate input
binets Size approx. lor ‘mike’ with vol. control.

‘8" >( 18" % 8”
(») (b) (c) &
{d) Carr. £3-00

Biack Vynide covered
Cabinet with 1id, ses
iilustration on lett,
13 foriniehtly ppm.
ortnightly pym
#5611 (Total 210103 O 150

TD2s :TEREO VERSION.
E

£169-3

payments of £9-75 (Total £195-49).
STEREO VERSION

STEREO VERSION £155

DiSCOMASTER TWIN TURNTABLE POWER CONSOLE £119-95

Twin McDonald MP60 type turntables. Sonotone or Acos cartridges with
damond styli. Facilities as TDI Console but with built-in 100 watt Power Am-
vlifier, corblete with lid. Or Deposit £18-95 and 18 fortnightly payments £8-78 (Total £185 69)
or DEPOSIT 225 and 18 fortnightly

pymts £8-30 (Total £174-40). Carr. £8

R.S.C. COLUMN SPEAKERS

All types 15 Ohms covered in Vynide & Vynair
TYPE C13240-50 WATTS £27.95
Incor tw efficient
13” x 8" sneaker units. Dep. 23.95 and &

mnnthly payments £3-50 (Total £31-95: R
arr. Bap

m 1%

rmthly

INTEREST on Credit Purchases
REFUNDED settled in 3 months

SUPER MINSTREL 10 W GUITAR AMP.

Incorporating Tremolo and 107 Speaker. Outpui 10 watts
R.M.8. Continuous. 3 Jack Ynputs for Microphone and Insirument.
Mains Neon Conirols: Volume, Tone, Tremolo, Speed Tremolo

Intenaity, £2 .
COMBINED 80W AMP, Carr.

Terms: DEPOSIT £7 78 and 8 monthly
payments £3-40 (Total £34:98) Carr. Iree
FAL MAESTRO 5037 50etks" £55°95 =«
For Lead Guitar, Mic, Gram, Radio, Taps (Not for use with Bass instruments)
Inc. 3 inputs and 2 vol controls plus Treble & Bass, TREMOLO with assoclated
controls. Attractively finished in black with allver-finished fascia, Compact size
Fitted carrying handle. Deposit £0-25 and 8 mthiy payments $8-76( Total #68-33,

J i Rating 50 watts. 3 inputs, 2 vol. Carr,
RSC ‘PHANTOM 50 ntrols. Bass, Treble, Presence ‘59 9 21-50
ﬁay £7-95 & 8 mthly. pymts. £7-48 (Total £67.79).

IDEAL FOR VOCALISTS
AND PUBLIC ADDRESS
TYPE (3/70 70 WATTS. Fitted three
12” 25 watt Highly sensitive high flux
apeakers with high power voice coila.
fize wpprox. 54” x 14" x 117, Dep. £5-11 &
prInts.
(Total £45:99; Carr, 85

LALL RSC PRICES INCLUDE VAT I3

2511

£39.95

CRESGENDO
SPEAKERS

FULL RANGE
AVAILABLE AT
ALL BRANCHES

Carr. £2-50

FANE ULTRA HIGH POWER SPEAKERS & KITS

All power ratings are R.M.8. continuons. 2 YEARS' GUARARTEE
High flux ceramic magnets. ALL CARRIAGE FR

‘POP’ 100 | ‘POP’ 60 | ‘POP’ 50
187 100Wate | i5” 60 Watt | 12”7 50 Watt
'!4|000 gauss | Blflg%o gauss :;.800£i|13u95
£35 95 I ‘ I 8'95 Terms for pairs Dep
| Dep:47-A5 and 8 Dep. 24:17 and 8 | £5°80 8 mthly
1 mithly payments monthly payments. | pymts £3-18 Total
24-00 (Total £39-95) 2217 (Total 821-53) | £31-

PAIR SUITABLRE

FOR BASS GUITAR, ELECT. ORGAN, ETC. | L], puRPOSES

POPISTT T2 25W | (WS 0 Pliso
St £10°99 | e Vi o

Terms for Pairs: Deposit £8:90 and

8 mthly paymts. of £2'75 (Total
£25

elect. filter available 55p.
Rating
50 Watt

wvie £6.69-

O e
D40 50 WATT DISCO KIT £2| 50

ALL PURPOSE FULL RANGE
Consisting of 12” 13,000 Gauss Bass Unit. HPX1 Cross over
and PH50 Tweeter. Imp 8/15 @ (Bass Guitar requires pair in one
cabinet). Terms: Dep. £3 x 8 mthly. pyts. £2/75 (Total £25)

cabinet). Terms: Dep; £ x § mihiy. pyts. £2/7S (Total £25)
TITAN GROUP/DISCO SPEAKERS

Bend B.A.E. for leaflet

FULL RANGE AT DISCOUNT PRICES
HIGH Ty

ALL 2-TONE VYNIDE & VYNAIR FINISH

Olp for spkrs. 8 to 15 ohms. Size 177 X

payments. 25-75. Tot:

jINGLE MACHINES I.S.E. CAI27 £79 95

FAL PHASE 50 Mk. 1] AMPLIFIER 50 WATT

folid state. 4 Sep. controlled inputs Plus master vol. control. Ind.
Bass and Treble Controls. Protection against serious o/p overloading.
77 X 7§, 200-250v. A.C.
mains. Ofp 50w Musnc Denom £8:60 & B mthly.
Carr. Free.
DEPOSIT £0 and 18 fortnightly
payments £4-81. Total £01-08

4860

L12/2 50 WATT Fitted pair of 12”7 l
30 watt high flux speakers. Imp.
8 15 ohms. Carr. £1-50 Terms: Dep.

1 and 8 monthly payts. of £5- 11 Total £45-99
L12/50 12”50 WATT 13,000 lines 15 ohms
Terms: Dep. £3-95 & 8 monthly payments
£3-37 (Total £30-91) Carr. 55p. 5.95

REGENT 50X 50 WATT AMP.

A powertul high quality unit for lesd,
rhythm guitar, vocalists, gram. radio, txpe.
50w Pesk O/F rating. Not for Bass Guitar.

% Two Fane teavy duty high flux 12in. apkrs.
Y% Four Jack Inputs and two Volume
Controls for instant use of up to four pick-ups
or “mikes”. Bass and Treble controls.
Bend 8.AE. for leaflet. Credit Terms:

4

GP30 AMPLIFIER

For Guitar,
Group, Gram, Radlo or Tape.

LiQUID WHEEL from

PROJECTORS  £24°75

Vocal or Instr.

inputs. 2 Vol. Controls.

N . Current Valves. Peak o/p rating.
Btrong Vynide covered cabinet
with carrying handles. Black/
8ilver Facla. Neon Indicator.
For 200-250v A.C. For 8 or 150}

“SOUND TO LITE' SYSTEM
PULSAR 2ot price £99-95

complete kit
Dep. £11:48 and 18 fortnightly payts. £5-74.

payments of £4-15 (Total £84-65).

Deposit £8-85. & 18 1ortnlghtly£74.95

speakers, Send BAE for leaflet. Terms: Dep
£558 & 8 mthly pymta £3-58 (Total cal 32)

£29-95

(Total £114-80). Super SL Unit. 1000 watt
per channel, Manual override buttons, 2

Carr, 22:50 spotbanks with 6 bulbs (3 sep. colours) & yd.
for Bass Guitar and ¢eneul and 10 yd. leads, fitted plugs. Units sold sep.
purposes. Or Dep. £9-00 & 4
15 tortnightly pasments 461, £79 95 REGENT ‘50’ AMPLIFIER | FAL SOUND-TO-LITE UNIT £21-60
(Total 481 98). Carr. £2-50 As supDlied with Regent 60xor [ 3.WAY SPOT BANK
FAL DISCO PRE-AMPLIFIER Z/f:bic iz in: S sty pymts B611. (Total Esciuding Baibs  Fach £16:20
Monltoring. Mic. Jack & Tape inputs. Independent £1 8 .5 £4599)  Carr. £1 £330, 95 COMPLETE SYSTEM £55
Vol, Control. 8td. 200-250v A.C. Mains cperation Incl. 2 Spotbanks and buibs. Carr. £1:50

NEW BRANCHES AT
BOLTON, DONCASTER,
and PRESTON

OPEN ALL DAY SATURDAYS (5 Day Wesk)
BRADFORD 10 North Parade (Closed Wed.). Tel. 25340
BOLTON 23 Deansgate. (Closed Wed.). Tel, 33
BIRMINGHAM 30/31 Great Western Arcad

Teol, 021-236 1279 (Clo:ed Wed.).
COVENTRY 17 Shelton Square, The Precinct.

el. 25983
DERBY 07 St. Peter's Streat, (Closed Wed.), Tel. 41361
DARLINGTON 19 Northgate (Closed Wed).

and Access
accepted

All items subject to availability.
Prices correct at 21.7.75 E. & O.E.

Hi-FI CENTRES LTD.
EDINBURGH 101 Lothian Rd. (Closed chz)' o]
GLASGOW 326 Argy!le St, (Cl'd Tues.). Tel, 248 4138
HULL 7 Whitefriargate (Closed Thurs.). Tel. 20505
LEICESTER 32 High Street (Closed Thurs.).Tel. 56420
LEEDS 5-7 County (Mccca) Arcade, Brigpate
(Closed Wed.). Tel. 458252
LIVERPOOL 73 Dale St. (Closed Wed.). Tel. 238 3573
LONDON 238 Edgware Road, W.2. (Clond Thun)

Tel, 68043 Tel, 723 1629 _ B Little Underbank (Closed Thurs.). Tel. 480-0777
DONCASTER 3 Quesnsgate, Waterdale Centre. MANCHESTER 80A Oldham Street (cm.a w.d ). SUNDERLAND 5 Market Sq. (Closed Wed.}. Tel. 70873
(Closed Thurs). Tel. 63069 Tel. 238 2778

Barclaycard

MAIL ORDERS & EXPORT ENQUIR]ES TO:—
AUDIO HOUKE, HE. KCOHHEB LANE, LEEDS. 18.
l'nl Pudsey (09735) 776

Al ORDERS MUST NOT BE SENT TO SHOPS
l‘ERm 0.W.0, or 0.0.D. No ¢.0.D, undor .
POSTAGE 40p PER ORDER OB AS QUOTED.
TRADE SUPPLIED. B5.A.E. REQUIRED ‘FOR
LEAFLETS OR WITH ENQUIRIES.
MIDDLESBROUGH 106 Newport Road (Cloa%d 'Wed.).

NEWCASTLE UPON TYNE 24 Newpate Shopping
Centre (Closed Wed.). Tel, 21488

NOTTINGHAM 19/19A Market Street
PREST: (Closed Thurs.). Tel, 48068
41 Friargate Walk. St. Georges Shoppg Prec. Tel. 51078
SHEFFIELD 13 Exchange Street (Castle Mkt. Bida.)
STOCK (Closed Thurs.). Tel. 20718

Practical Wireless, September 1975
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. TRANSISTOR UNIVERSAL AMPLJFICATION CO. LTD.
163 MITCHAM RD. LONDON SW17 9PG 01-672 3137/9080

TUAC POWER MODUI.ESoffering more power and quality than ever before

Power supplies vacuum impreg-
nated Transformers with supply
board incorporating pre-amp
supply.

® 125 watts RMS
continuous sine
wave output

TLIOO
5x5x3in
@ 100 watts R.M.S.

continuous sine

wave output
® 2 R.C.A, [50 watt

15 amp transistors |5 amp transistors

£12-50 £15-00

TL60

5x5x3in

@® 60 wates R.MLS,
continuous sine
wave output

® 2 R.CA. D watt

7 x 64 x 3in

£19-50

® 4R.C.A.150 watt15 amp output transistors

® Rugged layer wound driver transformer
@ Short—Open—and Thermal overload

PS 125 & 45 volts for TP125 £12-25
PS 100 1 43 voits for TL100 £11-25
PS 60 + 38 volts for TL60 £10-00
PS 30 £ 25 volts for TL30 £5-980

Specification on all power modules, All output
power ratings & 0-5dB; Output impedance 8-15
ohms; THD at full power 2% typically 1%;
input sensitivity 60mV into 10kQ; Frequency

protection

) PSU 2 for supplying disco mixer respon 0Hz- g i
@ Orily 6 connactions upplying B ponse 20Hz-20kHz +2dB; Hum and noise

5 better than—70dB.

£31-50

Designed for the discerning D.J. of piofessional standard. Specification: Deck Inputs—50mV into 1M Q; Deck Tone Controls—

Offering a vast varlety of functions. Controls: Mic Vol; Tone, treble +20 —10dB at 12kHz, Bass 422 —15dB at 40Hz; Mic Input— PANEL SIZE
over-rlde depth; auto/Manual Sw; Tape Vol; L & R Deck Faders; 200 ohms upwards, 2mV into 10k Q; Mic Tone Control—~Total 18 x 4%
Deck Volume:; Treble and Bass: H. Phon Vol Selector; Master Variatlon Treble 15dB. Total Vartation Bass 10dB; Tape Input— DE);'Téilnéin

Vol On/Off Sw, Max output 1V RMS. 30mV into 47k Q; Power Reguirements—30—50 volts at 50mA.,

STOCKISTS—CALLERS ONLY

Arthur Sallis Ltd., 28 Gardner Street. Tel. Brighton 65806

Bristol Disco Centre, 86 Stokes Croft. Tel. Bristol 41666

Socodi, 9 The Friars. Tel. Canterbury 60948

Cookies, 132 West Street. Tel. Crewe 4739

Calbarrie Audio, 88 Wellington Street. Tel. Luton 411733

Al Music Centre, 88 Oxford Street. Tel. Manchester 236 0340

Danslon Electronics, 89 Carrington Street. Tel. Nottingham
53880

Electra Centre, 58 Lancaster Road. Tel. Preston 58488

Mit%hgll Electronics, 64 Winchester Street. Tel. Salisbury
2368

Woec Lighting, 10 Commercial Road. Tel. Southampton 28102

HOW TO ORDER BY POST

Make cheques/P.0.s payable to TUAC LTD (PW5)
or quote Access/Barclay Card No.
and post to TUAC LTD (PW/5)
163 Mitcham Road, London, SW17 9PG
We accept phone orders against
AccessfBarclay Card Holders
Phone: 01-672 3137/9080

ALL PRICES INCLUDE V.A.T. (8%) AND POSTAGE AND PACKING

ACCESS & BARCLAY CARDS ACCEPTED JUST SEND OR PHONE US YOUR NUMBER H.P. ENQUIRIES INVITED.

348 Practical Wireless, September 1975
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TRANSISfOR UNIVERSAL AMPLIFICATION CO LTD. - @
' 163 MITCHAM RD. LONDON SW17 9PG 01-672 3137/9080 7

NEW ! !! 4 CHANNEL SOUND TO LIGHT SEQUENCER—4LSMI

@ R.C.A.8amp Triacs
@ 1000W per channel
@ Fully suppressed and fused

@ Switched master control for sound operation -
from W to 125W

@ Speed control for fixed rate sequence from 8
per minute to 50 per second

@ Full logic integrated circuitry with optical
isolation for amplifier protection

@ Full wave control

@ 13 easy connections

£22-00

Patents applied for

3CHANNELLIGHT MODULATOR
® R.C.A. 8 amp Triacs @ 1000W per channel @ Each

channel fully suppressed and fused @ Master control to

operate from 1W to 100W @ Full wave control @ 12 easy '
connections.

Single Channel Version 1500 watts £7°25 £ l 5.50

ADD SEQUENCE AND DIMMING EFFECTS TO YOUR TUAC 3
CHANNEL LIGHT MODULATOR |

SEQUENCE DIMMER MODULE-3SDMI BYMMER MODHLELMDI

Dimmer control for each channel
Speed Control 3 per min, to 10 per sec. 7 )
Full logic integrated circuitry 7 easy connectlons

s £9.50 | £4-25

MANUFACTURERS OF ELECTRONIC AND AMPLIFICATION EQUIPMENT

SPECIALISTS IN QUALITY TRANSISTOR EQUIPMENT OPEN 6 DAYS A WEEK 9.30 am 6.00pm
Practical Wireless, September 1975
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TRANSFORMERS

MAINS ISOLATING

PRI 120/240v SEC 120/240v
CENTRE TAPPED AND

SCREENED
VA
(Watts)
20

Wlomaan

34
wo

ww
~ W

12 and or 24 Voit
PRIMARY 240-250 VOLTS
Amps
24v £
025 1-35
0-5 @

ANORAAN~ON

ou

o83aNS
CUIOORUTDWN =~

QW
e —

30 VOLT RANGE
SECONDARY TAPS
0-12-15-20-25-30

of
e
@

[=YCT-R-RRYCRere)
CONG AR N -

WU LN

50 VOLT RANGE
SECONDARY TAPS
0-19.25-33-40-50

60 VOLT RANGE

. SECONDARY TAPS

NEAREST TUBE STATIONS: ALDGATE & LIVERPOOL ST.

350

0-24-30-40-48-60

>

NOmO\mANN—OE
coocoocoocoony

£
2-33
3-4i

-08

120

122
189

115-210-240 1-67
75 0-115-210-240 290
150 0-115-

300

210-220-240 4-i2
o 5-82

"

73 3000 »

CASED AUTO TRANSFORMERS
240V mains lead input and USA 2 pin
outlets 20VA £3-23 p & p 38p.

500 VA £10-45 p & p 80p

1000 VA £17 -5i BRS

HIGH VOLTAGE
Mains Isolating

PR} 200/220 OR
4007440

SEC 100/120 OR
2001240

p&p
VA Ref. £ P
60 MT243 437 63
350 MT247 10-41 95
1000 MT250 27-06 BRS
2000 MT252 41-07 BRS

MINIATURE TRANSFORMERS
WITH SCREENS

pow
»
o

]

coco
PPT

gt

[T

NNo

W 0[N = e L o e e
6o =

BRIDGE RECTIFIERS
2A

600v
PM7A6
P &P I5p

POWER UNITS

Al25 6-9v at 200mA in mouided
case -forming a 2 pin 5A plug
£2-45 P & P 25p.

CCI2-05 Output Switched
3-4-5-6-7-5-9-12V at 500mA
£4-08 P & P 30p.

CARBON FILM RESISTORS

METERS

AVO 8 Mk 5

AVO 72

U4313*

u4315*

* (USSR) Inc. Steel Case
P & P 95p.

+W 10 chm-1 Mohm
90p per 100, inc. P & P.

CAPACITORS
MINIATURE CERAMICS
22pf-0-047mid 30p per doz.
PAPER (Metal cased)
0:01-0:025-0:05-0-1mfd
85p per doz. P & P I5p

MAINS KEYNECTORS
£3-25. P & P 25p.

MAINS TIMER
Delay 1-30 minutes
(Adjustabie)

£5:95, P & P 25p.

PLEASE ADD 25+ VAT
INCLUDING P & P.

ELECTROSIL AND
SEMICONDUCTOR STOCKIST

| SEND STAMP FOR CAT.

Barrie Electronics Ltd.
3THE MINORIES,LONDONEC3N 1BJ
TELEPHONE: 01-488 3316/8

42 x 42mm METERS imA,
10mA, 100mA, 500mA, £2-76,
i Hp P.&P.

60 x 45mm METERS 50uA,
100uA, 500uA and ImA YU
METER £2-92, 1IpP. & P.

EDGEWISE METERS, 90mm x
34mm, ImA £3-40, 13p P. & P.

DE MRS

AN !

44in X 3}in METER. 30gA,
50A or 100A, £3-85. P. & P, 13p.

TAPE MULTi-
RECORDER METER
LEVEL , Model ITI-2
METER »% 20,000 ohm/
500uA, 80p =R volt, £6-90.
P, & P, 10p.

P.&P. 164p.

CARDIOID
DYNAMIC
MICROPHONE
Model UD-130,
quency response 50 ] Ly
15,000c/s. Impedance | 3IWATT STEREO AMPLIFIER
Dual 50K and 600 ohms, I4W PER CHANNEL
£7-40. P. & P. 13p. £4-30. P. & P. 12§p.

Fre-

All above prices include V.A.T. LARGE S.A.E. for List No. 2.
Special prices for quantity quoted on request.

M. DZIUBAS
I58 Bradshawgate - Bolton ° Lanes. BL2 IBA

PW Clock Constructors—
See starred % items

CLOCK GOMPONENT

DISPLAYS

* DLT04E 0-3 Red CC LED—Pin-for-pin direct replacement
forMAN3640 .. o 2t ¥ TS .. onl

MAN3M 0-13” Red CC LED 48p FNF500 0-5” Red CC LED

* CRYSTAL TIMEBASE—suitable for any digital clock

32.768 kHz min. Xtal: High accuracy/stability=—can be used

[y 85p
£2-20

_ . with CMOS divider & logic to provide stable 50 cps £3 60
(circult provided, CMOS & PCB available—details in price list)
IC's
MKS50253 4 016 digit, 12 or 24 hr format, alarm clock .. . £5-80
(PCBs, Kits available for alarm clock with snooze,
intenslity control, 4/6 digits—all in our Price List)
+ AYS51224  4digit clock o a0 pY: £4-25

* SOLDERCON IC PIN SOCKETS

The sensible method for lowest cost sockets for 1Cs, displays, CMOS, TTL
(nylon supports available if required. Samples encl. with any pin order)
Strip of 100 for 50p 400 for £2 1000 for £4 3000 for £10-50

CMOS CMOS CMOS CMOS CMOS

Widest stock range in UK-—from RCA, Motorola, National,
Siltek only

CDA4000  0-21]CD4021  1-63) CD4040 1-86CDA4059 16-60 CD4085 117
CD4001 0-21/CD4022 1:69|CD4041 2-02|CD4060 2-29]CD4088 117
CD4002 0-21/CD4023 0-2{:CD4042 1-37/CD4061 20-03| CD4083 143
CD4006 1-47/CD4024 1-16]CD: 202/ CD4062 7-33{CD4095 1-82
CD4007 0-21/CD4025 0-21{CD4044 2-02|{CD4063 2-22|CD4088 2-73
CD4008  1-63/CD4026 1-96|CD4045 2-20|CD4066 1-05|MC14501 0-32
CD4009  0-67| CD4027 0-91|CD4046 2-02| CD40s8  0-26]| MC14502 0-65
CD4010 0-67|CD4028 1-40/CD4047 1-37|CD4069 6-26] MC14508 420
GD4011  0-21/CD4029 1-96|CD4048 0-78|CD4070 0-26| MC14510 £:26
CD4012  0-21/CD4030 665 CD4049 0-62 CD4071 0-26|MC14511 1-95
CD4013  0-63/ CD4031 4-05/CD4050 0-62|CD4072 0-26|MC14518 1-87
€D4014 1-62)CD4032 1-77/CD4051 2-57|CD4073 0-26|MC14520 4-87
CD4015 1:62/CD4033 2-48(CD4052 2-57|CD4075 0-26|MC14528 0-87
CD4016  0-62/CD403¢ §:26|CD4053 2-57/CD4076 1-63|\sC14553 4.07
CD4017 1-63/CD4035 1-63/CD4054 1-96|CDd0o77 0-65

CD4018 2-29/CD4036 7-88{CD4055 1-96|CD4078 g-26 MC14566 1-21
CD4019  0-73|CD4037 1-83|CD4056 1-96(CD4081 0-26]MC14585 1.45
CD4020 1-B2/CD4038 1-80!CD4057 24-38.CD4082 0-26! MM74C141-16

RCA 1975 CMOS Databook: Pin-Ouls, 400 pages of dala, 200 pages of
circuits, applirations and use £2-30 (No VAT) + 87pp & p.

ADD VAT at 8% (higher rate does not appiy to any of above} 10p p & p on
orders under £2—Despatch is 1st Class Post BY RETURNI Price List sent
FREE with any order, or on request (an sae hefps) Official orders welcomed
{written or phoned)—Univs, Polys, Govt, Cos. etc. Export orders: No VAT,
Add 35p (Europe) 70p (overseas) for Air Mailp & p

SINTEL; 53n Aston Street, Oxford. Tel: 0865 43203

Practical Wireless, September 1975
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VAT. P.&P. &
INSURANCE EXTRA.

AHPLIFIERS
& P. 95p. Ins. £1-00
Sansui AU2200 £49-00
14400 £€75-00
Smclalr 4000 £50-00
Pioneer SA5300 £45-60
Bush Arina A22C £37-95

TUNERS & RECEIVERS
P. & P. 95p. Ins. £1-00

Sinclair 4000 Tuner £€43-95
Rotel RT222 £45-30
Pioneer SX434 £97-8¢
SX300 £75-15
Rotel 152 £71-45
Rotel RX202 £81-09
Sansui
441 AM/FM/MPX £79-95
TU 4400 £75-00
Bush Arina BH4000 £54-65

RECORD DECKS (ins. SOp)
. & P.85p

Garrard SP25 MkiV £14-75
BSR MP60 €5§2-75
Garrard

SP25 MkiVP & C £25-48
Goldring GL78 P & C; £56-00
Connoisseur

8Dl Kit £13-25

BD2 Chassis/SAU2 £34-15

SAU Arm 1425

SCUI Cartridge £5-95

Pioneer PLI2D £46-59
Sansui SR212P £44-80

TAPE DECKS (Insurance 2:00}
P. & P. 95p
Akai CR8ID 8-track Rec.

player £85-95

GXC82D £95-95
Akai 4000DS Reel to Reet £103-05
Akai CS33D £84:00
Sansui SC 737 £114-65
Sansui SC 636 £99:70
Wharfedale 20D £72-10

SPEAKERS

P. & P. 45p, Ins. £1-00
Chassis Speakers
EMI (Piain) I3in x Bin,

Bass unit €250
with Single Tweeter
(only 8 ohm) £2-75

with Tweeter and Cross-

over 3, B or I5 ohm £4-25
Type 350 Kie 15 watt 8 ohm £8-25
13in x 8in Bass unit |5 wats.

8 ohm or 15 ohm £5-45
8in x 5in 5 watt 3, Ror
15 ohm £1-70

8in x 5in 10 watt

Dualcone 8 ohm £2-95
61" 10 watt 8 chm £2-65
8in 10 wate 8 ohm i4-50
8in 4 or 15 ohm £2-25
7in x 4in 3 or 8 ohm £€1-30

Elac 64” 8 ohm Dualcone £2-65
Elac 8in 8 ohm Dualcone £2:70
Elac 10in 8 ohm Dualcone £3-75
Baker.Group 25 12in 8 or

15 ohm £12-00
Adastra ‘Top 20’ [2in

25 watt 8 or 15 ohm £8:25
Adastra ‘Hi-Ten’ [0in

10 wate 8 or |5 ohm £3-75
Global 8 ohm 5 watt £7-95 pr.
Also 5in B ohm speaker  £0°95

24in 8 or 64 ohm
speaker

&0p

EWMART :

ELECTRONICS

WHARFEDALE SPEAKER
BARGAINS
P, & P. 85p, Ins. £1-00

Denton | pr. £25-35
Denton 2 pr. £32-00
Denton 3 pr. £34-20
Linton 3 pr. £47-60
KiTS

Linton 2 pr. £20-95
Glendate 3 pr. £35-95

SPEAKER CABINETS IN
KIT FORM (Teak Veneer)

P. & P. 85p (Ins. £1-00 per pr.}
i2in x Bin x 43in

{8x5o0r7x4cutout) €375
12in x 12in x 7in

{107, Bx 5, 87, 63" & 31") €525
18in x Hin x 74in

(8”x 3" or 13 x8) £6-58
2Zin x 14in x 74in
(12" & 3” or 13 x 8y £7-96

TWEETERS & CROSSOVERS

& P.25p
Cone Tweeter i0 watt
8 or |5 ohm (K2006) £2-95
Cone Tweeter 3 watt
8 ohm (K2003) £1-58
Horn Tweeter 8 ohm
(K2007) £6-50
Dome Tweeter 8 ohm
(K201 1) £5-75

2-way Crossovers (CN23,

CN28, CN2i6) £1-40
3-way-Crossover (CN38) £2-85
CARTRIDGES & STYLII

P. & P. 25p
D/D
Cart. Seyli
ACOS £ £
GP91/25C or 3CS
{ster. comp i-le t-2%
GP93/i or 95/|
ster. cryst. i-35 12§
GP%4/1 or 96/1
ster. ceram. 175 1-25
GPIO1 cryst, ‘
comp. 9% —
GP104 ster,
ceram. 195 128
BSR
X5M or XSH )
cryst. comp. 95 125
SX6M or SX6H
cryst. ster. 2-10 125

SC5M ster. ceram. 2-85  1-2§
SONOTONE

9TAHC or

9TAHC/G
{Diam.) 1-95 1-28

3509 Magnetic 1:95  1-28

AUDIO TECNICA

AT55 195
EMPIRE 999 REX 3-95 —
GOLDRING

G850 3-10 1-95

G800 425 195

GBOoOH 4-25 195

G800E 7 .

ALL ITEMS SUBJECT TO
MANUFACTURERS i

AND AVAILABILITY
Personal
Callers are
Walcome !

SHURE CARTRIDGES & STYLI

M44G 4-95 3-95

M55E 6-25 4:95

M75ED Type2 11-75 825

MI5E) Type 2 975 &5

Vi5 Type 3 32-25 -
MICROPHONES

P. & P.25p

UD130 50K /600 ohm

uni-dir. ball mecal £6-75
ubDi47 £9-25
Candenser Mic. 600 ohm

unj-dir £%-50
Cassette Stick Mic, with

R/Control £1-65

Cass. Stick Mic. with
R. control (Philips type) £2 00
TW209

HEADPHONES P &P .25
Rotel
RH430 £4-75
RH 630 £7-78
RH 700 £18-50
Koss
K71} £11-65
KRD7H1 £11-65
Ké £13-00
KéLC £14-88
KO7278 £15-95
KO747 £21-95
HVI £24:75
PRO4AA £29-40
PROSLC £32-20
Ké6LCQ £27-06
Sansui SS10 £16-75
*Headphone adaptor
{Junction box) £2-75

extension lead 2ft curly £i-50

CLOCK RADIOS P.&P.45p
Bush CR128 LW/MW £15-50
Bush CR232 MW/VHF  £24-95
Murphy MV5600
MW/VHF £22-9%
£9°95
CASSETTE RECORDERS
P. & P. 45p
Bush TP66 M/Batt £25-75
Murphy BA200 M/Bate  £22-75

Bush BT8504 (miniature) £25-50
Mains Battery Cass. £15-50

Yega Signal 2 wave band

RADIO CASSETTES

P. & P. 25p
{Mains/Batt.)
Murphy BA209 MW/VHF £33-50

STEREO RECORD PLAYER

& SYST| P. & P.25p

Hanimex HRC5060 8-track
AM/FM/MPX --Speaker£l 18-95

P. & P.25p

Hitachi Car Radio
WM702R LW/MW £16-50
KMI510 LW/MW/VHF £32-50

CAR AUDIO

Battery Eliminators 240 in

7-5 or 9 volt output  €3-10

ALL MERCHANDISE FULLY GUARANTEED

Mail Order Dept M

Belmont St, Monton, Leeds
Eccles, Manchester.

Tel: 061-789 5268

Please bring this advertisement to obtain the benefit of these special prices
Practical Wireless, September 1975
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'] High Quality

Construction

JUSTY| ansy svocked
ranches ]

SINCLAIR PROJECT 80
P.&P

. 43p
Stereo Pre-amp. £12-95
Active Filter Unit £€7-25
Z40 15 watt Amp £5-75
Z60 25 watt Amp £€7-25

P25 Power Supply for 240 £5-45
P26 Power Supply for 240 £8-45
P28 Power Supply for 260 £8 %S

FM Tuner £12.
Stereo Decoder £8-45
QIl6 Speaker £7-75
1C20 Sterec Amp. Kit £7-45
PZ20 Power Kit 5-25
PORTABLE RADIOS
P. & P. 45p
Meridian Mk. Il £12-25
Vega Sapphlre £8-7
Vega VEF20 £15
Selen; LM/MW/FMISSW £22- 50
8833 MW)/VHF £9-95
BA838 LW/MW/VHF
M/Batt £18-56
MAS5003 Head Set
Radio LW £7-95

Bush
YTRI6S LW/MW/VHF £21-00
VTRI127 LW/MW/VYHF £15 50
VTR 175 LW/MW/VHF £13-95
VTRI88 LW/MW/VHF/
25W M/Batt £31-9%
BYS5661 LW/MW/VHF £14-98
Selga 2 wave band with

leather case (5 50
CASSETTES P. & P. 25p
C40 C60 C%0 CIZO

BASF
Scotch Dyna  65p, 83p, £1-20
Super SM -~ 95p 122p 170pn
iLow Noise - 35p 45p 55p
Philips — 55p 75p 110p
Memorex 65p 79p 110p 155p

Ampex (360) 45p 55p 75p 99p

mpex

(20-20+) 59p &5p 99p 135p

Chromium

Dioxide 99p 140p
Casette Head Cleaner
Ampex Head CleanerDemag£l - 65
BIB Stereo Test Cassette £2-15
Cassette Racks (hold 6) £0-45
Cassette Rotating Racks

£3-50

(hold
Czssette C:rrymg Case

(hold 18 £1-95
8-Track Cartridge Blanks

C40 Cé4 C80

Ampex BOp 95p £1°10
8-track H/Cleaner

Demagnetiser £1-90
8-track Carrying Cases

B) £1-65

. P.&P.25p

TAPES
DP  Cases

Stnd  LP
5" 55p &5p 1-00 20p
53"  65p B86p 1.35 25p
7% g0p I10p 1-85 30p

ls"hgh frequency?mpex

7#
AKAI| Metal Reel e
CALCULATORS P.&P. 25
VAT INCLUDED
Sinclair Cambridge Build £12'95
Sinclair Cambridge with
memory £17-95
Scientific £l9-95

anchester
0-32 Shudehill. tel 061-832 7710

4 New Market St tel 0532 42708

Liverpool
15 Whitechapel tel 051-236 0738

351
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Access accepted.
5p 6n orders below £5
(except net items)
Export Order ehquiries welcome (VAT free)

Official Orders accepted from
Educational & Government Departments
ALL PRICES INCLUDE YAT AT 8%

PLEASE ADD AN EXTRA 15% VAT EXCEPT ON TEST METERS, AND VEROBOARD
SPECIAL RESISTOR KITS {Prices include post & packing)

10E12 $W KIT: 10 of each Ell value, 22 ochms-—[M, a total of 570 (CARBON FiL.M 5%,), £3-858 net
25E12 $W KIT: 25 of each EI2 value, 22 ohms-—IM, a total of 1425 (CARBON FILM 5%,), £9-00 net

Due to current world shortages, resistor kits may

in some ge and value

MULLARD POLYESTER CAFACITORS C280 SERIES

250 Vv P.C. Mountml 0-01uF, 0-015uF, 0:022uF, 0-0334F. 0- O47uF 34p. 0-068uF

I6 uF, Q*E |5pF Sp 0 22#F 6p. 0:33uF, 8p, 0-47uF, 10p. 0-68uF, 13p IpF
p. a P.

MULLARD POLYESTER CAPACITORS €296 SERIES
400V 0-001uF, 0-0015uF, 0-0022uF, 0-0033uF, 0-00474F, 3p. 0- oosauF 0-01uF,
333;&4 3ip. 0-047uF, 0-068uF, 0-IuF, 44p. 0-15uF, 7p

P, 5p.
5uF, 0:022uF J;p 0-0474F,0-0684F, 4; 0 1uF, 4p. 0- ISuF, Sip.

0°22/:F. 6p. 0~ 33uF, Tp. 0-47uF, ¥p. 0- 68uF, 13p. |uF, 18p,

MINIATURE CERAHIC rLATE CAPACITORS

8, 82, 100, 120, 150, 180, 220, 270, 330, 390, 470,

RESISTORS'

CF—anh Stab Carbon Film, 5% MF—High Stab Metal Film, 5%
W. Type Range 1-99 100--499  500- 1000+  Size m
1 CF  22-IM [} 0-80 -0 65 0-60 2-4x7-5
CF  22-2M2 t ¢-80 0-65 0-60 3-9x10-5
i CF  22-iM f 0-80 0-65 0-60 5-5xl6
ME  10-2M7 2 17 1-4 1:2 3x7
%r MF  10-2M2 2 f6 1-3 1-4 4-
MF  1o-10M 3 1-98 1-8t | -65 6-
2 ME i0-I0M 4-5 3:52 3-08 2-75 8;

(Price in pence each).
VALUES AVAILABLE—EI2 Seriesonly.(Net prices above 100.}

K5, 2K2, :K: 4K7, 6K8, (uF} 0-01, 0-0i5, 0-022.0-033, 0-047,
2{p. e:ch I 3bv. 5p.
POLYSTYRENE CAPACITORS 160V 5%

SF) 10, 15, 22, 33, 47, 68, 100, 150, 220, 3 0 470, 680, 1000, 1500, 2200, 3300
700, 6800, 10,000, 4ip.

PRESET SKELETON POTENTIOMETERS
MINIATURE 0 - 25W Verncau or horizontal 7p each IK, 2K2,
4K7, 10K, ete. up IMQ

SUB-MIN'0-05W Vertl:al, 100 Q to 220K Q 7p each.

(P.W. ) LEIGHTON ELECTRONICS CENTRE,
59 NORTH ST., LEIGHTON BUZZARD, BEDS.
Tel.: LEIGHTON BUZZARD 2316 {5TD. Code 05253)
CATALOGUE No. 4 20p

|
Miniature Mullard Electroiytics VEROBOARD 0:1 0-15 | POTENTIOMETERS . .
OuF 63V 7 1001F 25V 7 2% x 36p 36p | Carbon Track 5K Q to 2M Q, log or lin (and IK lin). Single, 17§p Dual Gang 48p. Log single with
ShE eV 7B 1004F 63V 178 ﬁ x 33" 33p 28p | switch 28p. Skider Pots. 10K, 100K, 500K, semi log 30mm. 34p. 45mm, 47p, 60mm, 55p.
23F €V Tp ISOMF IV Tp gi: 0 20 4* | DiobEs [PLUGS ELECTROLYTIC CAFPACITORS. Tubular & Lacge Cane
gInEl63v,  7p 1SOuFJE3V, 17p i 10p 9p | IN400I élp [ DIN 2 Pin 12p &FIV) 1/25 4/25, 4-7/10, 5/25, 8/25, 10 |o 10/50, 16/25,
4QuF A0V Tp ZuF AV Te [2xXl, o, 2 19p | IN4002 7ip 3hin 130 | S57e3 28738 3008 “i5ad 20125 51506 Toorhs 7§ 50750, 8p.
47uF 63V Tp 2WuE IOV Tp Hr3uMRm, 198 | iN4003 ‘op |5 pin180° lep | 100750, 200725, 10p. 250/50, i8p. 500/I0. 0, Bp. 500/25, 175.
SoouF &3V Tp 20uF 16V 80 | 10930 Plaim) — 29p | IN4004 90p | 5ed. Jack  20p /50, 25 0/10, 17p. 1000/25, 25p. | / 0, 40p. 2000/10,
QuE 28y 7p 220uE 63V 238 | jnsertion tool  73p 73p | INAGOS 12p | 2.5mm jack i3p | 20p. loooﬂoo £1410. 2000/25, 35p. 2000 & 2. 250025,
Qb &3V Tp 0ur 16V Mo | Tcdider 2o sen | IN40OE 14p no 7p | 38p. 2500/50, 68p. 5000/25, 69p. 5000/50,
Sur &3V 7o 2;8,‘1; [ R Pins, Pkt. 50 p22p | (NS4 7P | SOCKETS e HIYOLY: 4/3%0, 20, 8/350, 23p: IOO/IOO z1p. 16/350, 35p.
léu 9 470u P BA100 10 Pin 10
2uF 25V 7p 680uF 16V 17p | TRANSISTORS BAO 42 15 s o 15 | METALLISED PAPER CAPACITORS
22.F 63V 7p G680uF 40V 28p | ACI27  2Ip BC2I2L 13p | GA47 9p | Std. Jack  18p | 250V: 0-05uF, 0 IuF, 6p. 0-25, 6p. O- SuF T4p. |uE. 9. S00v:
35E lev 75 looouk 25V 38p | 8Ci07 120 BCAIAL isp | 9ASL, "B [2Smmlack 130 | O 0% o %, 064571, Izg T8%2028p. 041 20 "
HE Y e | dol e e e e e T
u (3 i p P p PLEASE NOTE OUR NE RESS
47uF 25V  7p 22004F 10V 28p | BCi48  13p OCBI 176 | Our new Electronics Centre is now open in Leighton Buzzard NEW KIT
47uF 63V 8p 3300uf6-4V 28p 149 13p OCI70 29p | andall callers are welcoma. As well as our normal stock of over | 5EI2 W Metal Film.
GguF égv IZD 8CiB2L Il3w %:g-%g :39 product lines, we have a large rlnxc of surpius oquuﬂn;;nt. 5 each value 10Q-1M,
foonetov ‘7 BCias 199 B Jaf aspalsiCalculatord, Gt NOPERLS DANS Dico3ilehuk *° | cotal of 305 €375 net.

MULTIMETER U434

MULTIMETER U432)
27 Ranges plus Transistor Tester.

22 Ranges plus AFIIF Qscilla-

ranges,
Accuracy—5% of F.S.D
OSCILLATOR—l KHz and 465
Hz (A, M.) at approx. | Voit.
Slze—léo X 97 x 40mm.
Supplied complete with carrying
case, test leads and battery.
PRICE £8-64 net p & p 50p.

hfe—10-—350 in 2 ranges,
Size—I15 x 215 x 90mm.
Complete with steel carrying
case, test leads. and battery,
PRICE £11-88 net p & p 50p,

U4323

tor 20,0000 /Vol 16,7000 /Voit, Overload protected.
Vdc—0-5—| JOOV in7 ranges - Vdc—0-3—900V i in B ranges.
Vac—2-5—1000V in 6 ranges Vac—1 -5—750V in 6 ranges.
1dc—0:05—300mA in § ranges Idc—0'06—600mA in 5 ranges.
Resistance—50—IMQ in 4 tac—0-3—300mA in 4 ranges.

Resistance—2K{1—2MQ in 4 range:.
Accuracy—dc—21%. ac—4% of F.5.D

PAYS .FOR -ITSELF
WITH DISCOUNT
VOUCHERS
WORTH

20p

"66 PAGES

3000 ITEMS

U441 HAVE YOU

MULTIMETER 4324
34 Ranges. High sensitivity.
20,0000 /Volt. Overload protected.
+6~—1200V in 9 ranges.
Vac—3—900V in 8 ranges,
ide—0: 06—3A in 6 ranges.
tac—0-3—3A in 5 ranges.
}esis:anco—-d-zsad—;Mgl L" S ranges
ccuracy—de and R—
ac and d b—} % of S
Size-[67 x 98 x 63mm.
Supplied complete with storage case,
test leads, spare diode, and battery,
PRICE £10:64 net p & p 50p.

e~ de—I1 - n 9 ranges.
Vac—I| -5—600V i m 9 ranges.
tde—60—120 microamps in 2
idc—0:6—1500mA in 6 ranges.

Resistance—IKQ—IMQ i
db scale: 10 to + I2db,
Accuracy—de—14%, ac—24%
Size—115 x 215 x 90mm.

test leads, and batter
PRICE £14:90 net pl p 50p.

MULTIMETER U413
33 ranges. Knife edge with mirror scale.
20,0008 /Volt. leh accuracy. mV

Complete with steel carrying case,

GOT YOURS

CATALOGUE NO. 4
NEW CONVENIENT
SIZE, AND FULLY
ILLUSTRATED,

CONTAINS MANY
HARD TO GET
ITEMS

“% SATISFACTION
GUARANTEE

“ DEPENDABLE
SERVICE

de—75mV

poly-planar
20-Watt Full Range Speaker

Completely replaces the
conventional cone speaker
Super-thin construction
permits new installation ideas.

Power capability: 40 watts peak. Frequency range: 40 Hz-20 KHz
Sensitivity: 85 dBIM fi

jor 1 watt electrical input. Input Impedance:
8 ohms. erating temparature range: —20°F 1o +175°F. Size
(WxDxL): 1 7118“ x 11-3/4” x 14-11/16”, Weight: 19 ounces,

£8'50 each Stereo pair £16'50
INCLUSIVE OF VAT AND POSTAGE

web europa

P.O. Box 9, Ruthin Clwyd

352

.f - / oy, ,
it s new! it s NEws:

Pocket size medium wave signal generator. Can
align, trim end tune 1.F.Ts and M.W. bands. Variable
frequency.- Can‘llco be used as §IGNAL INJECTOR.
Price £ 3.60 ~ .y post parcel.
Send bank draft’ with order.

Pen sized, fully transistorised handy signal injector.
Covers 1000 Hz. with harmonics upto 30 MHz,
Helps trouble-shoot any tube or transistor audio,
LF. and-R.F. circuitry. Price £ 3.00

WHOLESALE ENOUIRIES. WEI.GOME

[3 A DA X

[3 A fA

»
ba
o

Practical Wireless, September 1975
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QUALITY' STEREO SOUND.
e —— { SOLENT AUDIO SYSTEM
= JPRICEFER. " p5.g5

Sﬂﬂ down

D i i)

0000

= "_.-#
30000

*Stereo Tuner Amplifier chassis with AM/FM radio cover-
ing long medium short and Stereo FM wavebands. Separate
Base and Treble controls. 30 watts total power output
(frequency response 25-20,00 Hz) Tape record and playback
facilities. Dimensions 18”7 x 8}” x 3%". The very latest
BSR automatic record deck with cue and pause controi.
Two matching elliptical speaker units.

Order early limited stocks available cash price £59-95.
Credit Sale £5'95 deposit 9 monthly payments of £7-00
(Total Credit price £68-:95), P. & P. £3:00. Send £8:95
today.

Chassis only available for cash at £42-00.
Full 12 months Guarantee.

CALLERS WELCOME.

.m Stereo headphones supplied with every complete order. @
m radic PW/9/75 100 CHASE SIDE SOUTHGATE
LONDON N14 5PL Telephones: 01-882.1644

YOUR CAREER in

RADIO &
ELEGTRONIGS ?

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

To: British N.ationa.l Radio & Electronics School, Dept W.C. 95
P.O. Box 156, Jersey, C.1.
Please send FREE BROCHURE to

BRITISH NATIONAL RADIO
AND ELECTRONICS SCHOOL

Practical Wireless, September 1975

Lenco
stereo cassette

mechanisms
from Goldring.

Lenco cassette mechanisms,as recommended
by Practical Wireless for the Kempton and Ascot car-
stereo players, have major appeal for the enthusiast.

Both units are based on the famous STAAR
designs, and the robust construction and precision
engineering make these units ideal for use in car
stereo players, Hifi systems,

industrial and many other
; applications.

Lenco CRV
(as specified for the
PW Ascot model). High quality
unit, manufactured to hi-fi
standards, with full facilities
for both recording and play-
back. Features include fast
forward, fast rewind, pause
control, erase, auto stop

and cassetie ejection.

£23.12 including packing,
carriage and VAT,

Lenco FFR (as specified for

the PW Kempton model).
Cassette player with fast
forward and rewind mechanism,
auto stop and cassette

ejection. £21.88 including
packing, carriage and VAT.

To: Goldring Ltd., 10 Bayford Street, Hackney, London E8 3SE.
Pleasesend me:  LencoFFRat£21.88
Lenco CRVat£23.12

{ enclose PO, cheque for £
NAME
ADDRESS

-
—————

© Goldring |

L—_——_———_—ﬁ
To order, complete coupon and enclose Cheque or Postai Order made
out to Goidring Ltd. Please cross out on coupon unit not required.

353
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for fast easy reliable sol’dermgr
EASYAIOISHDISRED

IDEAL FOR HOME CONSTRWT ORS

. No exlra

or soldering
SAVBIT nandy | [ SAVBIT souder | | ALU=SOL ror | |Fine 92u9e Solder fine joints
solder dispenser for general purpose soldering aluminium Dispensers
work components of Ersin
New Multicore Alu-sol Fine gauge solder for soldering Muiticore
A coit of Ersin A handy piastic reel of f|u><<cor{1ed scild?’r in18 small components 138ft of Solder make
Multicore Savbit SAVBIT alloy. 63t of 18 s.w.g. ] 22s.w.g. (42.0 metres of those smail
Solderina {19.2 metres of 1.22mm) "65 ed. I?S 'C!&i ”0 s 0.71mmj) Ersin Multicore 6 core jobs easier.
dispenser 7itin of 36ft. Supplied with fu o solder wound on a piastic reel. 21ftof 22
18s.w.9. (2.2 instructions. Aiso available Suitable for intricate work and s.w.g. (6.4
metres of 1.22mm). in solder dispenser, small components. Bnetres of
A e . .71
The Solder that Size 12 £1.80 Size 4 £2.32 Size 10 £1.44 AR
of soldering iron e spgaciauy
bits. suitable for
solderingtine
wires, small
Size b components
329 and for
/ repairing
printed
circuits.

‘Size 15 40p

Or size 19A for kit
wiring or Radio and
T.V. repairs 7it.

(2.1 metres) of 18
s.w.g. (1.22mm)

Ersin Multicore Solder.
\ Size 19A 34p

NEW 5 wire sTRippER & cUTTER) NE W 'SoLDER wick

Fitted with unique 8 gauge Absorbs solder instantly, from tags and
selector with handie locking device punted circuits. Only needs 40 {o 50 Watt
and easy grip handles. Spring soldering iron. Quick and easy
incorporated for automatic to use. Does not need flux and
opening. Strips insulation from flex is non-corrosive.

and cables in seconds and can also
beusedasacutter.  ppode) 8B.80p Size 18 90p J

riras PO Ho

Fully guaranteed
individoally packed TRANSISTORS, DIODES etc. ALL valves
n lv AuaL yvaa cs L AC118 |AFI78 BSY 38 |OAZ200 0C208 2N 3054 guaranteed
AC 126 AF 186 BAY 95A 0C 22 8X 754 2N 3055 88C7GT 40p;25L6GT 70p) 6064 8
AC 127 AFZ 12 YZ 16 oc 25 ZR 11 2N 3301 68G7  50p|30C15 £1-00| 6065 91-83
LA1065 8185, ECL80 B5p|Giz34 70p|PY81 40p | AC 128 ASY 26 CRS 1/10 {OC 26 ZR 2L 2N 3730 68J7 30017 21-00|6067 70p.
ARS8  55p|ECLS2 86p{GZ37 21-00|PY82 40piAC 176 ABY 27 CRS 1 oc 28 IN 234 2N 3819 68J7GT 85p{30C18 90p|6080 £2-30
‘ATP4 50p|ECL83 70p|KT6e 42-50| PY83 40p|Acy 18 ASY 28 CRS1/30 10C 29 iN 26 2N 4038 68K7  55p|30F5 £1-00(6146 £3:35
B1oH 2300, ECL86 50p|KT83 £3-20, pvss 45p ACY 19 BC 108 CR81/40 |OC 36 IN 2N 4068 68L7GT 50p|30FL1 £1-00(6146B £3-85
31 EF36 65p|MH4 750! PY500 £1-00 | ACY 2 BC 118 CRS 3/10 oC 36 1IN 38A 2N 4061 68N7GT 50p| 30FL12 8020 2500
DA¥F96 58p| EF37A ML6  65B|pyeny 45p |ACY 32 BC 119 CRB 3/20 |0OC 42 IN 43 2N 4788 68Q7  86p £1-10/9001  £5:00
DF98 58 1-20| 0A2 48D ACY 40 BC 136 CRB3/30 |0C 44 iN 70 2N 5296 6V6GT 55p|30FLi4 00p{9002 ~ 50p
DK96 70piEF. 7spiOos2  45p PYﬂv‘Jol g"n AD 149 BC 137 CRS3/40 |0 45 1N 277 3N 128 6X4  40p|30L15 95p[9003  70p
D92 40p EF4l -852{PARCS040p| QT30 14D 161 BC 1484 |CRS 25/C25 |OC 70 IN415C  [3N 154 6X5G  40p|30L17 95p(9004  35p
DLS6 ~ 80p|EFS0 80P|PCS7  508| oo 18 17 GET115 {0C73 4148 |2N 159 6X5GT B0p{30P12 £1-00{9006 36D
DYs6/s7  |BFss $1-25/Pcooo 50p| 2@ 063‘?& ADZ 11 BC1724 {GET116 |0OC78 aN 4564 |28 308 6Y6G  90p|30P19 £1-00
F86 85D/ PCCS4  40p ADZ 12 BC212A |GEX 66 0C 78D 2N 708 04 624 65p|30PL1
DYs02 48p|EFS6 35p[Pocss 40p|B1S  7BplAF 1id Y 31 NKT 222 {OCS81 2N 918 2082 6-30L2 90p|30PL18
Esza(‘,(:/‘%’z EFSQ :gp ;gcsg gg: 8CLj400 g i1g lgg gg - 8:2 27 oc ga Zg 1304 40250 TB7 80p 1-10 | C.R. Tabes
-20/ EF92 p C189 - 1 2D 1306  |40261 Y4 30P14 £1-10| DG7-5
E180CC 70p 5 CF80 40p{SCL/600 AF 117 BF 115 OA 70 OC 82DM  |2N 1307 40310 9D6 23’ 35L6GT 75p ? $12-00
E182CcC EF183 sap PCF82 40p 5:00 | AV 118 BF 167 0A 71 QOC 83 2N 1309 40668 11E2 se-og $5W4  50p|DG13-2
£1-25|5F1sq 85p(PCFa4 60p[SP6L  78p [AF 124 BF 185 0A 73 0C 139 2062 1946  55p{35Z4GT 70p 818
EAB0 40| EFL200 75p| PCF86  80p| TT21L £5-00 | AF 125 BFY 51 OA 79 0C 140 2N 9147 12AT6 45p|50C5  80p|MW18-35
EABOB040p|prgs go.50|POF200 76p(U26  88p | AF 128 BFY 52 OA 91 0C 170 2N 2411 124T7 40p|50CD6G 235
EAF42 5piy 7op| ECF201 75p|U26  75p bt BFY 90 0A oc 172 [ 2989 12AU7 85p £1:10| VCR139A
EB9l  30pipyhs eop| ECFS0L 85p|U27  66p | AF 139 BSY 27 OA 202 0C 200 2N 3053 12AV6 b0pi75  £1:00 £8-0
EBC338L00( nray g9.g0|PCEB02 80D yror  78p - 12AX7 85p{75C1  76p|3BP1 24-50
BCAL 76p| gt G0 PCFB0G 90| Us0L  75p 12BA6 45p|76 75p|88D  £8-00
EBF80 4op|ZLEh  B0R PCF306 780 uABcs0,  UFss 46p 1RS  40p| ~—V A T.~—|6BGsc 90pi6Ee  40p| 12BES 300]78 70p(88F 280
EBF83 BOP|preo  g55p|PCESOS 9 p UF89 50p 1 30p o, |6] D |6TAWA 12BH7 §0p{80 75p|88L  £8-00
EBFs) 40p|BL%%  5%0|PCH200 80p|varaz @fp [UL41  70p IT4 300 Please add 25 % |cEQ7a e0p §1.95 12C8  B66p|85A2 76D
ECo2 ~ 8pipras  gop|ECLSL 55p|UBC4l 80p [ULs4 40p 1X24. 76| ¢o all order 6BR7 £1'20|6J: 85p| 12E1 2380 7‘2Salb £9'00
BCCBL 40D, prgq g5y ECLS2 UBFSo 40p [UY41 45p 1X28  76p| FACrS |cpwe #1-00/6154T 50p| 12K5 2110|803 #6-00|Special
Eccsz  36p PCL83 65p|URFs9 40p |UYS5 40p.2D2l 50p/5YSGT 60p BAQH _ 4bp 6BW7 £1-00(6J6 30p| 12K7GT 50p 505 £14- oo Valves
Eccss 35p|ELS0  45p pCLsd 48p UBLI $1-00 |VR105/80 ~ 2K25 £9-00(5Z3 so»,uqsw 70pi6C4  40p|637 60p| 12K8GT 700|807 86D | CV239
ECCB4 35p|EL504 80P\pcrss 80DITRyos™ nop 3a1  60p|5z4  80p|6AS6  80p|6C6  50p 607G  40p| 12Q7GT 70p\8ls  £6-60
ECCes 40p/EM31 80 persos 60p| DL feP |VRiso/s0 |3D6  40p|5Z4GT bGSp 6ATG  60p|(6CB6  50p|GK6GT 80p| 128ATGT  |866A £1-80)M503-2743
Eccss 90p EMEY gg PFL200 70p| DAES cR p|384  40p|6AB7 60p|6AUS 40p|6CH6 £145(6K7  55p 70p|981A  £6-00 18
CCB8 PL36 X61M $1.40|3v4  85p|6ACT sw|6.w6 45p|6CL6  7Bp|6K7G  30p| 128G7 55p)954 50p K301 £7-00
ECC189 70p| EM87 £1.00/ PLs1  50p| UCH42 750 g5  g5p|58/254M 6AH6 70pl6AX4GT |6D6  56p|6KSGT 50p| 12877 58p|955 50pi{ KRN2A
Egggo 4 Y51 45p|PL82  45p| UCHSL 45D :z300U AKS 40D 75p|6EA8  85p{6K25 £1-00 12Y4 _40p|ose 50p 28
2 40p| Y81 PL83  45p|UCLi2 46p | 70|5B255M  |6AKS 4op 6AX5GT {6F7 £1-10|6L6  #1-90; 1487  #£1-00)957 50p| 0Y4-250
ECF801 75p EY86 400 PL84  46p | UCLS3 6Bp Z801U £2-70 £3 AL5 £1-00(6F8G  75p|6LaG  60p| 19AQ5 66p; 1305 20D £19.00
35 Y88  500|PL504  80p|UF41  70p |Z900T 21-20/|5R4GY 90pi6AL5W 55p 687 ~ 70p|6F23  00p eme 40p! 1968 5800|1829  70p|TY4-500
Z40  70piPL5OS £1-00 | UFR0  85p [1A3  BSp 5U4G  500|6AMS d0p|6BA6  35p|6F3c 7D 50p| 10G6 26-60(2051 $1-00 £30-00
ﬁggﬁ ggg ﬁ%é ;g: ;ﬁggg ﬁ;gg 1L4  26p 5V4G 55p/6AN8  45p|6BES 4op 6F33 2850 ssme 40p éms még 5833 u-go ;‘1%5{9 2sas-ou
ECHS3 4bp|EZz81 80p PY33 60p INTMUM POSTAL ORDER #£1. PERSONAL OALLERS WELCOME, 23113 £1:10 gogg ;o; ! £140-00
ECH84 45p/GYS01 75p!PYS0 40p' MANY OTEERS IN S8TOOR include Cathode Roy Tubes and Special Valves. UK. e —————
UK Postage 81-32 17p, £2-£8 30D, 88-54 40p, Over 25 free. C.0.D. 50p extra. ¥£;\{1ESGA Ne?q.:IRri:st:?rT%Eﬁes
on ]
transistors, etc., retall 749 3934;

29/MFT. AERIALS each consisting of ten 8ft.; fin.
dia, tubular screw-in sections. 11ft. (6-section "whip
aerlal with adaptor to fit the 7in. rod, insulated base,
stay p|ata and stay assemblies, pegs, reamer, hammer,

ty brand new and compfale ready to erect,
in canvu bag. £7-50 new. Carriage £1-50.

trade and exoort 743 0889,

Colomor (Electromcs) Ltd.
170 GOLDHAWK ROAD LONDON W12,

A lot of these valves are imported and prices
vary for each delivery, so we reserve the right
to change prices for new stock when unavoidable.

Personal Callers 9-12.30, 1.30-5.30 closed Saturdays
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ALL OUR PRICES INCLUDE V.A.T.

Liasi e, AR
R.C.S. DISCO DECK
SINGLE RECORD PLAYER

tted with auto stop compleio thg cariridge. Base-

plate Size 1lin x 8%in. T in.

A/C mains. 200/260V motor has a separate winding 14
volt to power a small amplifier. Three speeds. Plays ail
records.

COMPLETE STEREO HI-FI

Two full #ize loudspeakers 182 x 10 x 8%in. Player

unit clips to Tondspeakers making it extremely compact.
Overall size only 18% x 10 x 8}in. 3 watts De! channel, plays
all records 33

Atiractive
Teak finish
Weight 181bs.

85p carriage
SPECIAL OFFER
SMITH’S CLOCKWORK 15 AMP
TIME, SWITCH 0-60 MINUTES
Bingle pole two-way,
Surface mounting with fixing
screws. Will replace existing wall

switch to givelight for return home, QJ

gaeage, automatio anti-burgular lights. ete. Variable knob.
Tourn on or off at full or intermediate settings, Makers

Bargain Price
£29

iast list price £4:50. Brand new and tully guaranteed.
Fully insulated. OUR PRICE £2-50 Post 25p

WEYRAD P50—TRANSISTOR COILS
RA2W Ferrite Aerial..86p Printed Circuit, PCAL..86p
LE. P50/2CC 470 ke/s. .40p I.B. Tuning Gang ..$1-80
8rd LF, PSOIBCC 40p Woyrad Booklet ...... 1
Spare Cores . P
P50/IAC
Ferrite Rod 8 x in. 20p 8 X +in.20p3 x ﬂn 10p

VOLUME CONTROLS
5 X. ohmas to 2 Meg. LOG or
LIN. L/§ 20p. D.P. 385p.
STEREO L/8 §6p. D.P. 75p.
Edge 5K.8.P. Transistor 25p

8in or 10 x 6in ELAC .
HI-Fl SPEAKER
Dual cons plasticised roll
surround. Large ceramic
magnet. §50-16,000 c/fs.
Bass resonance 55 c/s.

Each

8 ohm 10 watt. £
4 3 Post 40p

10 inch 12 watt Twin Cone, 8 ohm £5-2¢

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

With tweeter and £ 5 - 2 5

gronover. 10 watt.
Post 85p

80 ome Coax 5». vd.
BRITISH AERIALITE
AERAXIAL-AIR SPACED
40 yd. 83; 80 yd. 83.
FRINGELOWLOSS | ¢
1deal 625 & colour p

8 or 8 or 16 ohm.
{As illustrated)

With flared twoeter cone and ceramic

magnet. 10 watt.

Bass res. 45-60 ofs. 3'45
Fiox 10,000 gauss.

State 8 or 8 or 15 ohm. Post 85p
BOOKSHELF CABINET Post
8izs 16 x 10 x 7in. teak finish 45p

£7.5

EM.I 13 x 8in. BASS WOOFER. 20 WATTS
RUBBER CONE SURROUND. 26-50 Post 40p.

BLANRK

K ALUMINIUM CHASSIS. 18 s.w.2. 2kin. sides
8 x 4in, 46p; 8 x 8in. 53p; 10 X 7in. 86p; 12 x 8in. 8503
14 x 9in.90p;18 X 8in. 90p; 12 x 8in.50p; 18 x 10in. £1,
ALUMINIUM PANELS 18¢.w.2. 8 x 4in.18p;8 x Bin. 19p;
14'x 8in. 90p; 10 x 7in. 248 12 X 5in. 25p: 12 x Bin. Sdps
16 x 8in.34p;14 x in. 40p; 12 x 12in.47p; 18 x 10in. 8

SPECIAL OFFER

100 ohm 20W Rheostat 2}in. diam. Ceramic Former, screw
terminals, in. diam. spindle. 95p, post 25p.

RADIO GOMPONENT SPEGIALISTS

Minimum post 30p.

Practical Wireless, September 1975

Hiustrated Brochure, Radio Books & Components Lists i0p.

ANOTHER RCS BARGAIN!

ELAC 9 x 5in. HI-FI SPEAKER. TYPE 59RM. THIS
FAMOUS AND WIDELY USED UNIT NOW AVAILABLE

AT BARGAIN PRICE
10 WATT, 8 OHM. CERAMIC MAGKET. £3’45

4MFD 800V DC PAPER CAPACITOR

Block Capacitor. Ideal as Filter Unit in 100 watt Loudspeaker
Systems. 95p each, post 30p.

GOODMANS CONE TWEETER

184000 cps. 25 waits. 8 ohm. Price £3 75

R.C.S. GENERAL PURPOSE TRANSISTOR

PRE-AMPLIFIER BRITISH MADE ’
Ideal for Mike, Tape, P.U., Guitar, ete. Cun be gged with
Battery 9-12v. or H.T. line 200-800V.

NEW MODEL “BAEER LOUDSPEAKER” 12in, 50 watt
GROUP 50/12 8 or 15 ohm high power full £|4.50
range. Professional quality.

BAKER MAJOR 12" £11.50

$0-14,600 c/s, 12in. doubls
cons, ‘wooler and twester cons
together with a R
ceramic magnet assembly
having & flax density of
14,000 zanss and a fotal flux
of 145,000 Mazwells. Bass
resonance 40 cfs Rated 20
watts, NOTE: 8 or 8 or
15 ohms must be stated.

Modale kit, 80-17,000 cfs
with tweeter, crossover, bafle

and instructions. £ 4.50

Post free
Please state 8 or 8 or 15 ohms.

ize

13” x 13" x 3”. Response 25 ofs. to 25 KCIu, 28 dB gain.
For use with valve or fransistor equipment. Post
Full instructions supplied. Details 8.A.E. S| 20p

TEAKWOOD LOUDSPEAKER GRILLS. Will easily fit to
baffle board. Size 18} x 103in—75p. 103 x 7#in—4bp.

BAKER “BIG-SOUND” SPEAKERS
‘Group 25' ‘Group 35’
12 mah £8.80 12 nchf ] Q.50

3 or 8 or 156 ohm '3 or 8 or 15 chm

‘Group 50’

187£]9.80

8 or 15 ohm

E.M.l. WOOFER AND TWEETER KIT

Wooter 102 x 6}in. Ceramic Magnet, 440z. 18,000 lines,
Tweeter 81in. square, 10,000 lines. Crossover condenser
full instructions supplied. Impedance 8 ohms.

Power 12 watts. 6_75 Post 46p.

BRITISH FM/VHF TUNING HEART

88 to 108 M/CS British made.  Transistors ready aligned
requires 107 M/CS IF. Complete with tuning gang.
Connections lnnplied but some technical experience

ementisl Qur price £3.95 107 MG I
DECODER = $4-75

MAINS TRANSFORMERS ~  ,Auzx
250-0-250 80 mA. 83V Zamp ... ooiviiiiiin s £2-90

260-0-250 80 mA. 63V 3- 6A 8-8V1Aor5VeA.
860-0-850 80 mA 8-3V 8-5A, 8-3V 1A or 5V BA
800-0-300V 120mA, 8- 8V AIAE LT, 2A

HEATER TRANS. 6- 5
GENERAL PURPOSE LOW VOLTAGE. Tl‘appad outputs

at2amp, 8,4,06,6,8, 8 , 15, 18, 24 and 80V 24-60
1amp, 8, 8,10 12,186, 18 20 24 30, .86 40, 48, 80 £4-60
£ anyp, 8, 8, 10, 12 18 18 20 24 80, 36, 40, 48. 60 £7-00
8 amp. 6, 8, 10, 12, 18 18 20, 24 80, 86, 40 48, 80 £8-70
5 amp. e 8, 10 12, 18, 18, 20, 24, 80, 86 40 48 80 81125
8-0-8Y 500mA Wp 20V 1A $185

vl amp 95p 12V 300mA 75p 12V 500mA 85p 12V 750mA
96p. 10, 30, 40V 2 amp £2. 20V 3 amp £2. 40V, 3A £2-50.
22,0.22V 4A £8. 16V 1 amp. 95p. 16V 2 amp £1-85.

AUTO TRANSFORMEES. 115V to 230V or 230V to 115V
150W £4-60; 500W £8-70; 750W £17-50; 1000W,521.
FULL WAVE BRIDGE CHARGER RECTIFIERS;

@ or 12V ontputs. 14 amp 40p; 2 amp 58p; 4 amp 85p.

MAINS ISOLATING TRANSFORMER

Primary 0-110-240Y. BSecondary 0-240V. 3A. 720w,
Insulated terminals. Varnish impregnated. Fully enclosed
in steel case with fixing feet. UR 3.50 Carr.
Famous make. (Value £19) PRICE 95p
Can be used as 800W auto iransformers 240-110V.
IDEAL FOR COLOUR T.V. OR GARDEN TOOLS.

NEW ELECTROLYTIC CONDENSERS

2/850V .. 14p (100/85V .. 10p; 50+ 50/300¥ 50p
4/850V .. 14p |850/25V . 14p| 3504-50/325 .. 85p
8/850V .. 22p | 800/25V .. R0p 82-+88/350V 409
168/350V  85p | 100+100/276V 85p | 88+ 82/450V 80p
89/450V  85p |150+200/276V 70p| 82482+ 42/350V 66p
38/600V 50p 81—8/450V .. 92p| 83-+-324-32/450V 8bp
£6/25V .. 10p |84 18/450V Bﬁp 900/350V .. 96p
50/60V .. 10p 16+16[460V 40p ' 4700/63V .. 96p

LOW VOLTAGE ELECTROLYTICS

1, 2, 4, 5, 8, 16, 25, 30, 50, 100, 200mF. 15V. 10p.
500mF. 12V. 15D; 26V, 20p; 50V. 80p.

1000mF. 12V. 20p; £5V. 35p; SOV, 4717, 100v. 70p.
2000mF. 6V. 25p; 25V. 42p; 50V. 57p.

2500mF. 50V. 62p; 8000mF. 86V. 47p 65p.
5000mF. 8V. 25p; 12V. 42p; 25V. 760; 35V 851!. 50. 95p.

MICRO SWITCH. Sinzle Pole Change Over. 20p.
MICRO SWITCH. Subk Min 25p.

CERAMIC 1pF to 0-01mF, 4p. Sjlver Mica 2 to 5000pF,
PAPER 850V-0-1 7p, 0- 5 13p; 1mF 1517. 2mF 150V lﬁn
500V-0-001 to 0-05 4p; 0-1 10p; 0-25 13{
TWIN GANG. “0-0” 208pF+ 1769F, £. 20 500pF stendard
75p; 8656885 with 25+259F Slow motion drive 50D,
TWIN GANG. 120pF 50p. 385pF 50p.
SHORT WAVE, SINGLE. 10pF 801! 2511!" 56p, SOpF 55]:
NEON PANEL INDICATORS. 250V A0/DC
RESISTORS. W, W, 1W, 20% 1p; 2W, 5p. 100 to IOM
BIGH STABILITY. { w. 2% 10 ohms to 6 meg 10p
Ditto 5% Preferred values 10 oh ms to 10 m

5 RES] TORS. 5 watt, 10 watt 15 “watt

TAPE OSCILLATOR OOIL Valve Type 85p.

TEAK VENEERED HI-FI SPEAKER CABINETS
For 12in. or 10in. dia. speaker 20 x 18 x 12" £12-00 Post 96p
For 13 x 8in. or 8m. menker 18x10x 7~ #£7-50 Post 7ip

8 ohm, 10 watt. Large ceramic magnet.

Special cone surround.

Frequency response 30-15,000 £4

c/s. Ideal P.A. Columns,
The moving coil diaphragm gives a good
radiation pattern to the higher frequencies
and a_smooth extension of fotal response

For 8 x_b&in. 12x 8x8~ 2£4-80 Post 35»
LOUDSPEAKER CABINET WADDING 18in. wide, 20p 1t |
Hi-Fi Enclogure Systems, etc.
Suitable cabinet 12 x 8 x 8 £4-00.
‘Suitable Tweeter £2-00.
trom 1,000 ¢fs to 18,000 c/s. Bize 8} X
8% X 2in. deep. Rntmg 10 watt, 8 ohm
Suitable £2.20 Fos st 20p

GOODMANS 6%in. HI-FI SPEAKER
ELAC CONE TWEETER
Crossover £1-60

SPEAKER COVERING MATERIALS, Samples Large §. A.I
Horn Tweoters 2-16ke/s, 10W 8 ohm or 15 ohm 28
CROSSOYERS TWO-WAY 8000cps 3 or 8 or 15 ohm £1 CO
LOUDSPEAKERS 3 OBMS, 7 X 4in. £1-25; 8jin. 81-80.
8 X Bin. £1-80 8in. £1-76; 10 XQ?m £2- 40 101n 6895

in.;
8in., 25 ohm. 2}in. dia., § x 8in. 8”7 x 4"£| 25 EAOB
15 ohm, 84in. dia.; 8 x din.; 7 x 4in.; 5x3m TYPR
3 ohm, 2}in.; Ziin siin 5in. din. (8 x4in. 8 ohm 51-59)
RICHARD ALLAN TWIN CONE LOUDSPEAKERS.
8 in. dlameter 4 watt 52 50. 10in. dismeter 5 watt 82-95;
12 in. dizmeter. 8 watt £3-50.

ALVE OUTPUT TRANS. 40p; MIKE TRANS. 50:1 40p.

l!ike trans. mu metal 100:1 $1-25. .

MAJOR 100 WATT
ALL PURPOSE
GROUP OR DISCO
AMPLIFIER

All purpose transistorised. Ideal for
Groups, Disco and P.A. 4 inputs
speech and music. 4 way mixing.
Output 8/15 ohm. a.c. Mains.

Sepamte treble and basa controls.
MAJOR 50 WATT 4 INPUTS.

£09

2-W.
IDEAL FOR DISCO OR PA. 249 95, Post £1

3-WAY CROSSOVER 850 CPS and 3000 CPS
with leads ready sssembled £2-20

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER.
Add musical highlights and sound effects to recordings.

‘Will mix Microphons, records, tape and tuner £ 5 20
with separate controls into lmglo output. 9 volf.
TWO CHANNEL STEREO VERSION £6.85

BARGAIN 3 WATT AMPLIFIER. 4 Transistor £4 .50
Push-Pull Ready built, with volume, irebls
and bass controls 18v. MAINS POWER PACK 23-45.

COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 1€p
COAXIAL OUTLET BOXES, surtace, 85p.

BALANCED TWIN FEEDER 800 ohml 7D ym’l JACK
S80CKET 8t £33,

d.
Chrome Lead Socket 45p. Phono Plugl 8p. Phono sockac 8&
JACK PLUGS Std, Chrome 20p; 3-5mm Chrome 18p. D
SOCKETS Chassis 8-pin 10p; 6-pin 10p DIN SOUKETS Lead

8-pin 18p; 6-pin 25p. DIN PLUGS 8-pin 18p; 6-pin B9,
VALVE HOLDERS. 6p; CERAMIC 10p; CANS

SPECIAL OFFER 95p. Post 25p.
100 Ohm 20 watt Rheostat 2iin. dia. Ceramic Former-
Screw Terminals %in. dia. spindle.

E.M.l. GRAM MOTOR £1.25
120v, or 240v. A.C. 2,400 rpm. 2-pole
70mA. Bize 23 X 2} X 3% in. Post 30p.

337 WHITEHORSE ROAD, CROYDON

Open 9—6 Wed.
Buses 50, 68, 159.

9l Sat, 9==5 (Closed fol Iunch 1.15--2.30)
e Rail Selhurst. Tel. 01-684 165
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VISGOUNT IV STERED SYSTEM

System 1a. £65.00

The new 20+ 20 watt Stereo Amplifier incorporating the latest silicon transistor solid state circuitry,
the RT-VC VISCOUNT 1V gives you a powerful 20 watts RMS per channel into 8 ohms. Superb teak-
finished cabinet; with-anodised fascia to harmonise with any decor. Polished trim and knobs.

The VISCOUNT IV has 2 comprehensive range of controls — volume, bass, treble, balance, mono/stereo,
mode selector, and scratch filter.

Front pane! socket for stereo headphones. And a host of sockets at.the rear — for left and right
speakers, tape recorder, auxiliary, tuner, disc and microphone.

SPECIFICATION: 20 watts RMS per channel 40 watts peak. Suitable 8-15 ohms speakers. Total
distortion @ 10 watts better than 0.2%. Six switched inputs: 1. Magnetic PU. — 3 millivolts @
47 K ohms (RIAA}; 2. Crystal/ceramic P.U). — 50 millivoits @ 50 K ahms - (RIAA); 3, 4, 6. Tape
Tuner/Aux. — 140 millivolts @ 50 K chms (flat frequency response): 5. Microp — 3 mitlivolts @
50 K ohms (flat frequency response).

CONTROLS: Push button ON/OFF. stered/mono. scratch filter. 6 position rotary selector. Individual
rotary controls for treble, bass, balance and volume. Headphone socket. tape out socket. Aux. mains
output. Frequency response: 25 Hz to 25 KKz « full rated output. Signal to noise ratio: better than
—50 dB on all inputs. Tons control range: Bass + 15 dB @ 50 Hz Treble + 12 dB @ 10 KHz
Power requirements: 200-250V A.C. mains @ 50 watts. Approx. size: 15" x 3" x 10"

MPED type deck with magnetic cartridge. de luxe plinth and cover.

Twa Duo Type Ila matched speakers — Enclosure size approx. 193" x 10% X 7; in simulated
teak. Drive unit 13" X 8" with 3" tweeter. 15 watts handling. 30 watts peak.

Complste System with these speakers £69.00 +£6.50 p & p.

SYStem 2 £ 8 1 00 PRICES: SYSTEM 1a PRICES: SYSTEM 2

Viscount §V amplifier (As System 1a} Viscaunt IV R103 Viscount IVR103 -
MPG0 type deck (As System 1a) amylifier £25.004+£190p & p. amplifier £25.00+£180 p&p
Two Duo Type 1] matched speakers 2 Duo Typs lla 2 Duo Type N

- Enclosure size approx. 277 x 13" speakers £30.00+£650 p&p. speakers £46.00+£7.50 p& p.
x 113", Finished in teak simulate. MP80 type deck with Mag. cartridge MPB0 type deck with Mag. cartridge x

Drive unns 13" x 8 bass driver, and de luxe plinth de luxe plinth

two 3" lapprox.) tweeters, 20 watts  andcover £20.00+£3.30p&p. and cover £20.00+£3.30 p&p. SYSTEM
RMS., 8 ohms frequency range — Total if purchased Total if purchased

20 Hz to 18,000 Hz. separately:  £75.00 separately:  £91.00

Complete System with these Availabla complete for only: £65.00  Avaitable complete for onty £81,00  Scotiand and the. Orkneys P & P Surcharge
_speakers £86.00 +£7.60 p &p. +E650p & p. +£160p&p  System 1a £1.75 System 2 £3.50

EMI SPEAKERS AT FANTASTIC REDUCTIONS
LE-4 SPEAKERS  EASY TO BUILD SPEAKER KITS

Superh  performance and  beautifully These superh. simulated teak-finished speaker Kits have been specially designed by

flmshed m selected teak veneers. A RT-VC for the cost-conscious hi-fi enthusiast who wants top quality speakers but
dard four-way speak doesn't want to spend the earth. Built to EMI's

system giving 25 watts RMS power exacting specification, these new RT-VC speaker kits

handling. Bass unit is 14”"x9" with (350 type kit) incorporate 13" x 8" woofer, 33"

8% 5" unit for mid-range and twin 3" tweeter and matching crossover.

high frequency units to give monitor type Easily put together with just a few basic tools.

quality and performance. Specification (each speaker): Impedance 8 ohms.

Specification — Size 33"x14"x16" Power handling 15 watts RMS (30 watts peak)

approx. Impedance 8 ohms. Power Response 20—20,000 Hz. Size 20" x 11" x 9%

handling 25W RMS. (Peak 50 watts.) approx. Comparable built units (EMI LE3) sold else-

Frequency range 35 Hz—20 KHz. where for aver £45 pair.

Our Pl’if(ég £?4.00 each
{normall 00)+£5.80 p & p. H
Stotland ard the O;Tmeys : £22.00 pair complete

P &P Surcharge £3.50 +£5.20 p&p.  Complete with and circuit diagram
EMI 350 KIT

System consists of a 13" x 8"
approx. woofer with a 3" tweeter,
crossover components and  circuit

diagram. Frequency response: 20 Hz = s J
to 20 KHz. Power handling 15 watts Specification:  4+4  watts into
AMS into 8 ohms. (Peak 30 watts.) 8 ohms. Input Sensitivity 4mV into
£6 50 ATK (for magnetic cartridges). AC
. Mains only 240V. Controls — volume,
?—fl.zﬂp&p. bass, treble, on/off, mono/steres
Complete with crossover Components switch. Chassis size 11”x54"x34"
and circuit diagram approx.

£6.90 .c120p80
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PUSH BUTTON CAR

s« NOW BUILD YOUR OWN
- PUSH BUTTON CAR RADIO

Easy to assemble construction kit comrising fully
completed and tested printed circuit board on
which no soldering is required. All connections are
simpte push fit type making for easy assembly.
Fine tuning push button mechanism is fully built
and tested to mate with printed circuit board.
TECHNICAL SPECIFICATION: (1) Output
4 watts RMS output. For 12 volt operation en
negative or positive earth. (2) Integrated civcuit

RADIO KIT-— THE TOURIST TT*

sutput stage, pre-built three stage IF Module.

Controfs voluma manual tuning and five push
buttons for station selection. illuminated tuning
scale covering full, medium and long wave bands.
Size chassis 7" wide 2" high

and 43" deepapprox. ~ £8.50+£1.05p8p.
Speaker including bafle and fixing Strip £2.00
+45p p & p. Car Aerial Recommended — fully
retractable £1.60+40p p & p.

The Tourist | Kit For the experienced constructer.
if you can Solder an a printed circuit board you
can build this model. Same technical specification

as Tourist 7. Price £8.20+£1.05p8p.

§reréO)] QUALITY SOUND FOR
L IESSTHAN £24.00

é; Stereo 21, easy to assemble audio system kit. No soldering
3 required.

The unit is finished in white P.VC. and the acrylic top presents an
unusually interesting variation on the modern deck plinth.

includes -~ BSR 3 speed deck. automatic, manual facilities
together with stereo cartridge.

Two speakers with cahinets.

Amplifier module. Ready built with control panel, speaker leads and
full, easy to foliow assembly instructions.

Specifications — For tha technically minded:

Input sensitiity BOOmV. Aux. input sensitivity 120mV. Power
output 2.7 watts per channel. Dutput impedance 8—15 ohms. Stereo
headphone socket with automatic speaker cutout. Provisien for
auxiliary inputs ~ radia, tape, etc., and outputs for taping discs.
Qverall Dimensions. Speakers approx 154" x 87.x4”. Complete deck
and cover in clased position approx. 15}"%12"x 6"

Complete only £23.20 +£300p45.

Extras if fequired. Optional Diamond Styli £1.60.
Specially selected pair of stereo headphones with individual lavel
controls and padded earpi to give opti pert £5.80.

“DISCO AMPLIFIER

Reliant Mk 1V Mono Amplifier, ideal for the small
disco or house parties. Qutput 20 watts RMS into
8 ohms {suitable far 15 ohms}.

Inputs *4 eiectrically mixed inputs. *3 individual
mixing controls. * Separate bass and treble controls
common to all 4 inputs. *Mixer employing F.ET.
(Field Effect Transistors). "Seiid State circuitry.
* Attractive styling.

INPUT SENSITIVITIES — Input — 1). Crystal mic.
guitar or moving cail mic. 2 and 10mV. (Selector
switch for desired sensitivity.) — Inputs — 2), 3), 4}.
Medium output equipment — ceramic cartridge,
tuner, tape recorder, organs, etc. — all 250mV
sensitivity. AC Mains, 240V operation. Size approx:

124'x6"x37". £90.00 +£1.35 p &p.

BUILD YOUR OWN .
STEREQ AMPLIFIER

Far the man who wants to design his own stereo —
J here's -your chance to start. with Unisound
« pre-amp. power ampl and control panel. No soldering — just simply screw
together. 4 watts per channel inta 8 ohms. Inputs: 120mV (for ceramic
cartridge). The heart of Unisound is high efficiency 1.C. monoclithic power
chips which ensure very low distortion over the audio spectrum. 240V. AC anly.

Also available with 2 speakers (7 x 4”) £10+£1.75p & p. £8.95+£1.05 p&p.

Elegant self selector push button player
for use with your stereo system.
Compatible with Viscount IV system,
Unisound module. and the Stereo 21.
Technical specification Mains input.
2430V, Output  sensitivity . 125mV.
Comparable unit sold  elsewhere at
£24.00 approx. Yours for only

£16.20 170p8p

INCORPORATES : Pre-Amp with full mixing facilities, including switched input
for mic with volume control. switched input for auxiliary with volume contral,
bass and treble controls, volume control and blend contral for turntables. Twd
B.S.R. MPBO type single play professional series decks, fitted with crystal cartridges.

TECHNICAL SPECIFICATION:
Pre-amp — Output — 200mV.
Auxiliary inputs — 200mV and
750mV inta 1 meg. Mic input — BmV
into 100K, 240 volt  operation.
Turntables capacity — 77, 10° or
12" records. Rumble, wow and flutter
Rumble Better than —35dB. Wow
Better than 0.2%. Flutter Better than
0.06% (Gaumont kales mster).

Finish — Satin black painplate with
biack turntable mat inlaid with
brushed aluminium trim. Tonearm and
contrals in black and brushed
aluminium,

R|(ThV](c

21C HIGH STREET, ACTON, LONDON W3 6NG
323 EDGWARE ROAD, LONDON W2

Personal Shoppers EDGWARE RD: 9 a.m.—-5.30p.m. Half day Thurs,
ACTON: 9.30a.m.~5p.m. Closed all day Wed.

Console size —

Unit Closed —17§"x 13§ x 8% {app.)
Unit Open —35%"x133"x4i" {app.)
This disco consale is ideally matched
for the Reliant [V and Disco 50 or any
other quality amplifier,

The unit is fir-ished in black PVC with
contrasting  simulated teak edging.
diamond spun contral knobs with
matching control panel.

Yours for only

£49.00 550 &p.

Mail ordors to Acton. Terms C.W.0. All enquiries
d d envelope. Goods not despatched

* gutside UK.

Leafists available for all items listed thus* Send
stamped addressed envelope. All items subject to
availability. Prices correct at 1st July 1975 and
subject to change without notice.

All prices include V.A.T. at current rates

DO NOT SEND CARD

Just write your order giving
\ your credit card number

Practical Wireless, September 1975 357

www americanradiohistorv.com


www.americanradiohistory.com

Everest Instruments Ltd.

34, Shakespeare St., Nottingham.
Tel. (0602) 45466

7
All prices quoted include p. & p.. & VAT, min. orde

£1, CWO only.
Transformers
All 240v 50hz primaries
Volts Amps £p
6-3 1-5 1-83
6:3 3-0 2-99
9-0 1-0 1-83
12-0 0-5 1-83
12-0 i-5 2-09
12-0 3-0 3-02
6-0-6 0-5 1-95
9-0-9 05 1-96
8-0-9 1-0 2-23
10-0-10 2-0 3-00
12-0-12 1-0 2-23
12-0-12 20 313
12-0-12 3-0 4-32
15-0-18 1-0 2-88
15-0-15 2:0 3-78
18-0-18 2-0 4-32
20-0-20 1-0 303
20-0-20 2:0 £-32
30-0-30 1-0 4-32
0-10-12-14-

16418 4.0 4-58
0-12-15-20-

24 2:0 4-45
0-5-20-30-

40-60 2:0 6-54

Bulk tape eraser  3-53

15-8-3 ohm 12 watt
matchin 171

Translstor driver
4:141

P.C. Board
Slngle sided fibre
glas: 0-70 3q ft

Double sided fibre

glass 1-00 sq ft
Cut in mul'uples of 6”
le. 6x 6, 6x12 12 x 12,
12 x 18, etc
Circult etchant 250ml 0-55
1 Ib ferric chloride  0-5¢
250mi plastic bottles 0-18

Speakers £p
3” Goodman tweeter

8 ohm 51CD4 1-47
3” Audax tweeter

8 ohm 15 watt 1-80
5" Audax bass

8 ohm 10 watt 323
63" Audax 8 ohm

15 watt 2:95
647 EMI d/cone

8 ohm 10 watt 3-59
8 x 5 EMI d/cone

8 ohm 10 watt 367
8” Celestion d/cone

8 ohm 10 watt 2-76

10 x 6 EMI
8 ohm 20 watt 7-36
8 EM

8 ohm 25 watt 7-84

Semiconducters

Diodes

iN400t ép
IN4002 Tip
1N4003 93p
IN4004 Hp
IN4006 12p
1N4007 13p

AT0 &p
QA8 %P
0A%0 6p
QA1 8p
0A202 T
BA154 $p
BA156 13p
IN914 4p
400mw zeners

3v to 33v 10p
Silicone bridge
rectifiers
2a 50v rms 40p
2a 100y rms 47p
Thyristors
1a 100v piv 30p
1a 400v piv 45p
3a 400v piv 57p
Triacs
2a 400v piv 85p
6a 400v piv 25p
10a 400v piv 122p
Diac 25p
Linear 1,C's
709P 8p D.1.L. 3op
T41P 8p D.L.L. 42p
748P°8p D.L.L. 45p
14 series T.T.L.

7400 15p
7402 15p
7404 15p
7413 43p
7447 123p
7473 46p
1475 58p

90 89p
7 seament led
numeval dispiay
16p D.LL. 115p
O.LL. sockets
8 pin 15p
14 pin i5p
16 pin 1$p

Electrolytics. Tubuiar with axial leads except where

Pence

-

single end p/c¢ fitting

single end p/c fitting

PO @~ D N D g i~

hg -
O D

24 single end can
55 single end can
32 single end can
40 single end can

single end can

32 single end can
80 single end can
140 single end can

stated,
Mid, Volts
47 4
330 4
68 6-3
470 63
1000 6
25 10
47 10
220 : 10
330 10
15 16
33 16
68 16
220 16
220 16
330 16
1000 16
10 25
22 25
47 25
100 25
150 25
200 25
1250 25
25
100041000 30
25
68 40
16 40
00 40
1000 50
1 63
4-7 63
10 63
32 63
800 6,
2500 6.
4700 83
358

RECHARGEABLE
BATTERIES

CAN SAVE YOU A FORTUNE !

Bush & Meissner's two purpose-buﬂ: battery
chargers for y minded

The “KESTREL-DOWN' Charger .. £11-31
for Alkaline rechargeable botteries, no-load

voltage of 1 -S-valts per cell. for the foll
ALKALINE (Al pr?ccs cx-{lA foOkmssires

Equrvalent -

ype apac PRICE
thae sKhD SA-Y . FOSE
Sllslze SA-i4C 1AM .. .. .. £1°'13

S

(pencell) SA-15AA 0'3Ah . .. £0°56p
NICKEL-CADMIUM (All pnces ex-VAT)
The *’'DAIMON’’ Charger* £9-76

for N:ckeI-Cudm:urn battaries, no -foad’ valtage
of {25 voits per cell, for the following sizes

Type Capacit: PRICE
NCC400 4Ah y e e .. £3v64
NCC200 2Ah .. L. L. .. .. £2:48
NCCs50 05Ah .. .. . .. .. £1I'45

Charger designed to give optimum results with
2 specific type of cell. Never be without
power, day or night.

*Note, under no circumstances
must Alkaline batteries be used
with the Daimon charger.
NN OEE BUE N TR N
S.A4.E. brings full details

Importers &
Distributors
Dept L5260

Brochure
on New

KITS

Whether
professional,
student, teacher
or amateur, the field
of electronits can open
up 2 new world for you.

CROFTON don't just sell kits, we offer ypu a technical
back up service to ensure your success

The foflowing 1s a selection of some of the more popular kits -

Mullard CCTV Camera

PE. CCTV Camera

PE Rondo Quadraphonic
Four Channel Sound
{Designer Approved)

Electronic Ignition

Electronic Flash

PW Tele-Tennis Game.

UH.F. Madulator

Bench Power Supply

Wobbulator

All ETI Top Projects

Many of the Elektor Projects

bR 20 oo o o 2 g

NOTE PCBs for most published projects available 1o order.

CROFTON ELECTRONICS LTD

Dept B 124 Colne Road. Tiwickenham Middx. 01 898 1569

www americanradiohistorv.com

Wire Wound Resistors. Our selec-
tion .of mixed values. 30 for £1-40.
100 for £3-50. )
Audio Amplifier Module. Mullard
LP1173, output power, nominal 10 watt,
supply voltage +24 voit, with data and
circuit, £2-30 + post.

Ferguson Stereogram chassis

| Model 3357, all trangistor, medium long,

VHF/FM. 3 watts per channel S/M. with
connection data, less tuning scale,
£18-00. Post paid. .
Crystals HC6U: 52:03333 MHz:
52-02500; 52-01667: 51-56667: 51-58330:
37+76250;-37-75000; 12-895:8: 12-891-6:
9-456-25: 9-455*55: 9-533-33:..
9 530 55: 9:090-62: 9- 087-

Electrolytlcs. 32/32/32/uF, 325v. ‘9
14" 35p: 80uF 150v 13" x 17 20p;
2000uF 30v, 24" x1” 25p: 2'000uF 35v
3”x1” 30p: 470uF 100v 3”x 14" 25p:
2000/2000uF 25v 27 x 1i” 35p: 7T00uF
200v 34”7 x 117 30p: 16/16#F 275v 1’ x1”
20p: 40/40/20uF 275v 3” x 17 20p:
4500/900/900uF 30v 21” x 14" 50p:
2500uF 40v 24" x 14” 40p; 470uF 25v
147 x ¥” 15p: 4,000uF 25v. 3” x 11" 40p.
32uF 450v 147x 17 30p: 8uF/16uF 450v
137 x 37 30p: 1000:F 12v 14" x 3" 15p.
Try our parcel of small capacitors 20
mixed vaives £1-50 + post.

Matched pair of bookshelf speakers.
Teak finish, size 127X 87X5", 8xX5 8"
ohms ceramic, 5 watts RMS. Complete
with din leads. £10 00 pair + post. -
Thorn TV IF chassis, 950 series
(less valves), £1:60 + post. .

UHF 625 transistor push button tuner
{NSF Telefunken) as used on Decca
MS2400. Brand new and boxed, circuit”
diagram supplied £3-00 -+ post.

P-C Boards (not computer panels)
1 off 6 transistor 'single wave band.
1 off 4 transistor audio. 1 oft 3 transistor
£1-40 4 post, three boards.

Repanco Transformers AFi, AF2,
TT45, 46, 47, 49, 53. 20p each + post.
Lim, M/w, VHF Tuner 5 transistor
in kit form, complete with full assembly"

_instructions. 8vi supply, positive earth.

O/put 100mw. Built-in® A.M.
88-108 Mcs. £5-25 + post. :
Stereo Decoder using MC1310. Fully
assembled, can be used with our
tuner kit. With data. £3-90 + post.
Mains Droppers, 10 mixed values,
£1-00 + post,

Edgewise Level meters,
size 1” overall. 50p + post.
Chrome Plastic knobs,3 types, 4 off
each with spring clip, £1-25 + post.
Aluminium Chassis, 74"x547x2}""
65p + post: 10” x 74" x 24" 75p + post. B
117 x 74" x 24" 85p + post. 3
BSR P128, similar to HT70 single play,
with heavy die cast turntable, less
cartridge, £10-00 + post.

Ferguson Stereogram Chassis. MW/
LW/VHF with tuning scale (5§+5 watts -
sine wave).15 ohms £26-25.. Post paid
15 ASSORTED SWITCHES £1-90
+ post. 50—3 way to 7 way TAG
STRIPS, £1-15 + post, ALMA
ED  .RELAY TYPE DRH. 3
LTS 50p + post.

PANCO & DENCO COILS. NEW/
XED OUR SELECTION—5 FOR
£1-15 + post,

Piease add 10% post and packing. Add
25% VAT to total order. Gram Chassis
free postage. No goods despatched
outside U.K.

SURPLECTRONICS

--216 LEAGRAVE ROAD,
LUTON, LU3 1)D, BEDS.

aerial.

200uA,
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Money saving hvigh~

performance audio equipment
DIRECT FROM OUR OWN FACTORIES

POWER SUPPLIES
UNSTABILISED—READY WIRED & FUSED

GUARANTEED TESTED HIGH PERFORMANCE
MODULES—now better value than ever

Carri 25Hz-25kH Suits 2 SA35 or Carri
zsse?\rsﬁ e £6.60 a'rrl;l:ge z 0'2_"2 dis:orztion PU45 1 SAS0 (4 ohm) £6.5° =§5';==
7 transistors, 7 diodes ) : g:;:)l::\-,—iiot:BZOK P U70 2:‘;552AS$%° & ohm) ‘9.50 C,agalpage
SA50 £8:50 Copriaze : P STABILISED
50w RMS 25-65V i i
7 transistors, 7 diodes * Shgrrf:u?:":r:gf" PS45 ;uéf:s% %ﬁii;; £S.50 lel;r;:ge

3 Carriage | % Continuously Transformer for Carriage
|sokoI r?r?s 45.7ov£ 12:50 = Yo Toreed e MT45 above £3:90 o
10 transistors, 7 diodes components PS70 Suits 2 SA100 £6-50 Ca'rrrlaze
ce

120 watt module complete with built-

. MT10 Transformer or £5.so Cagai:ge
in supply—extra heavy duty £24'75 S5

above

N.B. PS70 is not suitable for the SA50

| Mk Il STEREO DISCO MIXER £29-50

Carr. 60p
This well tried unit mixes two decks, handles any
ceramic cartridge, and features mic over-ride plus
separate full range bass and treble controls on both
mic and deck inputs, Ample headphone power is
available for P.F.L. May be used for mono and is
mains operated. Fitted with sturdy screening case.
Controls: Mic vol, base, treble. Left/Right fade, deck
volume, bass. treble, h/phone select. voi, Mains. Size
174in X 3in X 4in deep.

DISCO MODULE £12:50 <

Thousands sold of this extremely popular mono version. A mic input may
be fitted using the YA30 (see below). Low consumption from a 9V battery.
Features the same high standards of reproduction as the Stereo version. s o P a5t [ TRE o

e A e SRR ON disco-module .
3-CHANNEL SOUND-LITE £24-75 < . , —_—

Only SAXON can supply such incredible value for money. This unit features 3kVWv
power handling, full-wave control, bass, middle, treble AND master controls. Twin
loudspeaker jacks for ''through' connections. It may be used free standing or will

for extra wide range response. Size 12in X 3in X 2}in deep. Professicnal standards ﬂ ‘ ‘ *

panel mount next to either of the above. Also features unique CUT-BACK circuitry
at a price you can afford!
SINGLE CHANNEL NOTE: ONLY 8% VAT TO BE | . ; sy -
VERSION £7"90 ADDED TO ORDER VALUE :  Saxon &ﬁﬂ!éﬁ “tﬁ
Carr. free
MULTI-PURPOSE MIXERS
M4HL M6HL

o Carr, C . r .
£25-00 <57 £35:00 <% . oy g ]
Featuring multiples of our VA30 module, the M4HL [ T—
and M6HL fulfil the requirements of all clubs, groups, 1 7

etc, where a high quality mixer is required. Each
channel has one high and one low impedance input,

plus velume, treble and bass controls. Input 1 ) p » Py et 5 2 v
impedances may, if required, be easily changed. { . SR— e e .

The M4HL has four channels, and one output, and i A
the M6HL six channels (12 inputs) and a master g - .

control and two outputs. Either unit may be used
free-standing or panel mounted. These mixers will

feed all_types of amplifier, Recommended for their “ ant i . A A 3
versatility and high performance, and exceilent i "”0“ v i -
value for money. [ 'R

CHANNEL Carr. : i e o . T c e o wm
VA30 SiSoll% £3-90 G i 000 00060000 )

This is the basic channel module in the above mixers

and may also be used for extra impul;,'s on either the

mono or sterec mixers. Fitted with volume, bass :

a;dl Sgllglc controls, requires just a jack and s’upply Sﬂ XON
- e Al

NEW !!
SAXON MULTIMIX 100 £57-00 £"%

100W rms four inputs slider controls plus master
slider. Wide range bass and trebie controls. Fantastic
value, ideal for complete disco’s, groups, clubs etc.

SAXON 100W of speech and‘

music—Two
CSE separately controlled
inputs. Wide range
Ioo bass and treble.
controls. Sturdy and
attractive vynide

COMPLETE case. Twin outputs.
AMPLIFIER  Gifto’ei " Rliy

tested and
£39-90 guaranteed. CSES50 SAXON MULTIMIX 50— Exactly as above but 50W
Carr. 605 o £33-00 c,,, s0p " rms. £45-00

SEND 10p FOR OUR 26 PAGE
gy = U e ki MANUA{—IUII circuits & details.

SAXON ENTERTAINMENTS LIMITED ‘ | Teams o susiness: c.w.o.

€.0.D, or ACCESS (just send in

327331 WHITEHORSE ROAD + CROYDON CRO0 2HS card number), Send 50p for C.0:D.

(Please quote magazine when ordering) Please send S.A.E. with all enquiries.
SHOP HOURS: 9 a.m.-5 p.m. — LUNCH 12.30-1.30 p.m. MAIL ORDER DESK: 16 a.m.-3 p-m. | vAT @ 8% must be added to all
24-HOUR ANSWER SERVICE. TEL. 01-684 6385. TECHNICAL ENQUIRIES: 01-684 0098. orders including carr. charges.
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ORION STEREOQ
AMPLIFIER

240v-50Hz from your 12v car battey.

20 + 20 Watts r.m.s. into 8 ohm load. Distortion ASTRO IGNITION SYSTEM

v 0wl (i —sase  less than 0-01% 100Hz-10kHz. Frequency Co;:pleted k“°: Pa"”ga ‘_hislp"lwfr“
Bwat—£I0T M wall GMERTE regnonse L 1dB 20 Hz to 20 kHz. Hum level 2 fested system £9:50 incl VAT.

All above invertors are in kit form but may

be purchased built up in metal case & ready  virtually nil with vol. full on.

for use. Price list sent on receipt of s.a.e.
Prices include post & packing.

P.W. AUTOMATIC EMERGENCY
SUPPLY

240y-50H2z-150 watt invertor with buit in  incorporating the very latest design features.

batt‘evLy charger. h} eve‘nt gf power failure

Ready built with only two connec-
tions to alter £12-50 incl. VAT.
Thousands have used this system

This is a power amplifier of superb guality both home and abroad. Consider

these advantages more power,
faster acceleration, fuel economy,

y over auts y Jrom batery Professional hi-fi enthusiasts have classed it g cellent cold starting, smoother
appeared In Dec. 12 P.W. Complete kit of @8 fantastic and real value for money. The running, no contact breaker-burn-

parts (exciuding meter) £22-50+£1-10 p. & p.

8 watt-12v—Fi t fight, itable for
tents, h boats & dary
lighting for factories, hotels. etc.

CCT incorporates a low flux transformer and  ing. Also because of the high
FLUORESCENT LIGHT INVERTOR KIT  jnouts for disc. fape, tuner etc.

energy spark, the fuel mixture can
be made weaker giving further
economy and fewer plug problems,

g";szspmn—az-uusn p. & p. Buit up Complete kit of parts including slim line Fitting time when built 5 minutes
13 watt—£3-30+30p p. & p. Bullt w—  bookend ecase, silk screened front panel &  approx. Please state whether posi-

£4-50430p

TRANSFORMERS & COILS

Both high volume & smail order capacity
available.

Special offer. Miniature mains transformer 1 Ne bookend case, LC.s & semiconductors, P.C.
board, Transformer, etc, may be purchased sep-
TRADE & EXPORT ENQUIRIES WELCOMED  erately if desired. Send S.A.E. for further information

12-0-12v-6V.A.—85p plus 10p p. & p.

knobs. £43 incl. VAT & p. & p.

tive or negative earth.
Trade and export enquiries wel-
comed.
ASTRO ELECTRONICS,
Spring Bank Rd., West Park,
Chesterfield.

VALVE BARGAINS AERIAL BOOSTERS

Any 5 64p, 10 99p, 50 £4. | We make three types of
Your choice from the | Aerial Boosters all for
following list: ECH84, | set top fitting, with Co-ax
ECC82, ECL80, EFg0, | Plugs and Sockets.

EF183, EFI84, PC86, PC88, | Bll—For Stereo and
PCF8C, PCF802, PCL82, Standard VHF Radio
PCL84, PCL85, PCL805, Bl2~For the older VHF

PCL86, PFL200, PL3§, Television, please
PL504, PY33, PY8!, PY800, state BBCl and ITV
PY88, EH90, 30FLI, 30FL2, Channels.

30PLI4.

Colour Valves 25p each
PL508  PL509, PY500/A

Press 4 Button Tran-
sistor UHF Tuners £2-50

B45—For mon. or colour
this covers the com-
plete UHF band.

All Boosters are com-

plete with Battery and

take only minutes to fit.

Price £390 each

BARGAIN PACKS

All Components in the Bargain Packs are unused

and marked.

Pack |-—Polyester (C280) Axial Leads Capacitors-—
250V/W & 400V/W, very good mixed selection from
0-01 UF to 2-2 UF. Price 100 £1:25, 1000 £10-00 (our
choice).

Pack 250 ACI28 untested but marked Transistors.
Price 50 £1-50.

Pack 3—Plugs Plastic Insulated Type. (Prices in brackets
for ten).

Co-Ax Plug—8p (70p).

Jack Plugs—Standard 17p (£1:50), 2:5mm 10p (85p),
3:5mm 10p (85p).

Din Plugs—2 Pin I2p (£1:00), 3 Pin 14p (£1-20), 5 Pin
18p (£1-50).

Prices include V.A.T. P. & P. under £1/10p, £1 to £3/15p,

above £3/20p. Overseas at cost. Money back guarantee on

all orders.

ELECTRONIC MAILORDER LTD,, 62 BRIDGE ST.,

RAMSBOTTOM, BURY, LANCS. Tel. Rams. 3036.

TOROIDAL TRANSFORMERS
FOR THE

TEXAN 1l

Designed by S.1.G.A. ELECTRONICS in conjunction with
Texas instruments for uprating Texan 20-+20 Amplifiers.
Pri. 220-240V; 50Hz; Screen; Sec. 25-20-0-20-25V, 1:5A.
Fully impregnated; fiying lead connections.

Ref. T1295 Price £6:70 + 25% VAT post 50p.

Ref. T1295/F with resin filled centre, 2BA clear hole.
Price £7'10 + 25% VAT post 50p.

Toroidal transformers suitable for Audio Power Supplies
Pri. 240V 50Hz; Screen; fully impregnated; flying leads
REF SECONDARIES 0.D. (cms) HT. Price Post
315 (a) 33-0-33V 2A 120 X 44 £8'50 £0-69
(b) 25-0-25V 0-1A
291 (a) 33-0-33V 4A 13:0 X 57 £10-69 £0'78
(b) 25-0-25V 0-2A
061 20-0-20V 1A 85 X 40 £4°87 £0°50
360 25-0-25V 1-5A 77 X 45 £6-26 £0'50
285 25-0-25V 2A 108 X 51 -£6-37 £0-60
284 0-45V 1A 95 X 44 £5'15 £0:60
000 0-45V 2A 120 X 44 £6-64 £0-69

Terms: Cash with order, please add 25% VAT to goods only.
Quantity discounts available on request.

Dept. PW 03

S.I.G.A. (ELECTRONICS) LIMITED
Sunderland Road, Sandy, Beds
SG191QY
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HIGH POWER BATTERY MOTOR

12v operated, strong o
enough to Power & :
motor mower, go-cart
or B . Bpeed
eagily variable. These
motors can_ also be
used as a brake for
any rotating machine.
simply by coupling the spindle to the machine and
ghort-circuiting the windings by a variable
Tesistance, price £2:50-+post and V.AT. 74p.
DITTO but 6/12v even more powerful as it’s
larger and is series wound $3-50+86p post and
V.AT.

FIRE ALARM SWITCHES

in cast iron case with
break glass panel. These
are red and engraved ‘‘Fire
break glass”’; they have
hinged lid and second
safety switeh for tiesting
purposes. Limited quantity.
31-75 each-+post and VAT
6p.

PC HIGH CURRENT
PANEL METERS

83” wound wide angle 240u
movement meters, flush mount-
ing fitted with external shunts,
made by Crompton Parkinson
brand new, still in maker’s
¢artons. These are a real
bargain at 2550 each. Reason-
able quantities available in
the following ranges: ¢-10 amps,
0-20 amps, 0-30amps, 0-40 amps,

0-50 amps. Post and VAT 80p each.

EDGE MOUNTING MOVING
COIL METER

Size 28”7 x 1”7 by Weston,
100zA movement scaled
DB, unused still in original
maker’s cartons, 8250 each
+ post and VAT 50p.

PERMEABILITY TUNERS

M.W. two stage ideal for
use with ZN414 or similar
circuit. Price 15p each <+
post and VAT 16p.

OVEN THERMOSTAT

Made by the famous Diamond H
Company, this has a sensor joined
by a capilliary to a variable control
and when fitted with & knob is
ideal for many ovens or processes. i
50p each <+ post and VAT 15p. 4

For digital instruments,
timers, clocks, etc. Hi-vac
Price 90p each, 20p Post and VAT

WINDSCREEN
WIPER
CONTROL

Vary speed of your
wiper to suit conditions. J
All parts and instructions

to make. £8-25 £1:00
post and VAT.

PORTABLE CABINET OFFER
A nicely made portable
cabinet, soft padded black
finish intended for portable
stereo system. Dimensions
as sketch. With motor
board cut out for Garrard
NP 25. This was obviously

a very costly cabinet
originally made for &
de-luxe record player.

Offered at £1-95-4-£1-50 post and VAT, carriage
g-eekif bought with the Garrard or B8R record
ecks.

HIGHLY SENSITIVE MOVING
COIL RELAY

4 . panel mounting with glass
‘window,this measures approx.
5% x 4” x §”, triggering
current can be varied from &
fraction of & milliamp to &
milliamps by removing the
front and adjusting the
getting level. Price £8 each +

post and VAT 96p.

AUDIO AMPLIFIER

Part of the famous Reditune background musie
gystem, secondhand, but believed in good order.
However, no guarantee; we are selling for spares
value only. These are 6 valve amplifiers, the output
valves are 2X EL 84 in push/pull, complete with
mains transformer, rectifier and ample smoothing
equipment. The mains transformer alome, today
would cost at least £4, Size is 937 x 5} X 48", Price
only £2-00-+postage and VAT £1.50.

BREAK-DOWN UNIT

Contains hundreds of useful parts some of
which are as follows—66 silicon diodes equivalent
OA 01. 68 réWstors mostly ¥ watt 5% covering
a wide range of values, 4x1 mid 400v infd
condensers. 15 X .01 mtd 100v condensers. 2 RF
chokes, 8 XBY valve holders. 1X4H choke,
1 x115v transformer. 1 boxed unit containing
4 delay lines also tag Danels, trimmer con~
densers, suppressors, etc., on a useful chassig
sized approx. 9”x5”x 77, Only 75p (the 86
diodes would cost at least 10 times this amount).
This is a snip not to be missed. Post and
+ VAT 75p.

GPO PUSH BUTTON DIALLING UNIT

Will take the place of the mormal rotating dial, has 10
numbered keys, so suitable for other digital systems. A
desk mounting unit with rubber feet, this is a very intricate
and expensive piece of New and unused-—our
price only £9 each+£1.36 post and VAT,

24¥ POWER PACK

Normal mains input with a thermal safety device,
800 mA output, 4000 mid of smoothing and full wave
rectification, completely enclosed in plastic box and
with flex for mains and terminal block for outpub
®* Price £1-76--£1 post and VAT.

‘8-SWITCH DISCO LAMP
CONTROLLER
Mains motor driving a drum. with adjustable trips
perati 0 amp it , BO a
total of 40K watts of lighting can be controlled
enabling an unlimited variety of effects to be
achieved and ohanged with the minimum of
effort. This is a real snip a 87504 £1.15 post and
VAT,

HONEYWELL PROGRAMMER

This is a drum type timing device, the drum
being calibrated to equal divisions for switch-
setting purposes with trips which are infin-
itely adjustable for position. They are also
arranged to allow 2 operations per switch
per rotation. There are 16 changeover micro
switches each of 10 amp type operated by
the trips, thus 15 circmits may be changed
per revolution. Prive motor is mains operated
5 revs per min, Some 0f the many uses of this timer are Machinery control. Boiler
firing. Dispensing and Vending hines. Display lighti: and signs,
Signalling, etc. Price from makers probably over £90 each. Bpecial snip price
£0.95 £1-00 Post and VAT. Don't miss this terrific bargain.

HORSTMANN 24-HOUR TIME SWITCH
With 6 position Drogrammer. When fitted to hot water

¥ this could prc as follows:
Programme Hot Water Central Heating

[} o oft
1 Twice Daily off
2 All Day oft
8 Twice Daily Twice Daily
4 Al Day All Day
5 Conti Cont 1 e

y B
Suitable, of course, to programme other than central heating and hot water, for
inst: tairs and do it electrio heating or heating and
cooling or taped music and radio. In fact, there is no limit to the versatility of
this Programmer. Mains operated. Size 8inx 3inx 2in deep, Price £5-50. 80p
Post and VAT, as illustrated but less case.

CENTRIFUGAL BLOWER
Miniature mains driven blower centrifugal type blower
unit by Weods. Powerful but specially built for quick
driven by hioned Induction motor with
specially built low noise bearings. Overall size 43" x 44"
x 4”. When mounted by flange, air is blown info the
equipment but to suck air omt, mount it from centre
using clamp. Ideal for cooling electrical equipment or
fitting into & cooker hood, fllm drying cabinet or for
removing flux smoke when soldering, eto. etc., A real
bargain at £2:60p. 55p Post and VAT.

SHORTWAVE CRYSTAL SET

Although this uses no battery it gives really amazing
results. You will receive an amazing assortment of
stations over the 19, 25, 31, 39 metre bands—Kit contains
chassis front panel apd all the parts. 81-25-—orystal
earphone 50p. 60p Post and VAT.

TERMS:
VWhere order is under £5 please add 30p surcharge to offset pack-
ing expenses.

SOUND TO LIGHT UNIT

Add colour or white light
to your amplifier. Will
operate 1, 2 or 8 lamps
(maximum 450w). Unit in
Box all ready to work,
£795 plus 80p VAT and
postage.
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NEW ITEMS THIS MONTH

EHT transformer. American made, sealed in a
steel case measuring 64" x 6”7 x 5} high with
large in gtand-off & 1t is 1
well-made, looks good enough to give 10 kv at
.1 amp, intended for American mains, its primary
would have to be fed through a variac or similar,
With 90v input EHT output is 8.5v. Price £15
each-+-carriage and VAT £3.

Sticker strip inter-phone. This is 4 copper wires
mounted on an adhesive tape intended for tele-
phone extengions, it can also be used for FM
aerials, ete. It is invigible under thick walipaper
and of course carpet or other floor coverings.
Price £5 per 100’ reel-+postage and VAT 60p.
23" panel meter, 0-9 amps, Bush mounting. these
were made for military applications, probably
measurements of RF power. They work on the
hot wire prineiple so they are suitable for AC or
DC measurements. These instruments have a
considerable interest and they are seldom on
offer these days. Consequently they are very
suitable for school labs, museums and exhibitions.
Price 81-50 each--post and VAT 40p.

Inst t Mains Transt 6.3v ab § amp and
115v &t 100mA. This is an upright mounting open
construction, small size (2”7 x 23”7 x 2§”). Price
§1-40-+postage and VAT 60p. DITTO. 6.3v at
1 amp nad 150v at 200 mA. This is a fully shrouded
upright mounting transformer. size approx. 2¢” x
87x 3”. Price 81-05+ post and VAT 88p.
Instrument power supply mounted on a chassis
size 9” x 23” x 4}”. This i8 suitable for instruments
which use valves and has AC output of 6.3v at
1 amp and a fully smoothed DC outputs of 150v
and 200v. Price £2-50+post and VAT 74p.

FM Band amplifier. This is a 4 valve amplifier
tunable to cover FM and nearby frequencies.
Tuning is by lecherlines in fully screened compart-
ments and the whole is mounted on a heavy metal
chasssis size 97 x 2”7 x 2§” x 8”, This requires &
separate power supply of 150v DU at 100 mA and
8.3V at 1 amp. Price £8-70+post and VAT £1'58.
Instrament case, grey steel finish size 93”7 x 83” x
24", These cases are not secondband but come
from partly assembled equipment. so the fromt
panel has a few holes already punched through.
However, these are very suifable for toggle
switches, etc. There are no really big holes, 50p
each+post and VAT 36p.

Instrument cage, size 9”7 x 9”7 x 54", made from
sheet steel grey hammer finish, No holes in these
5p+post and VAT 49p.

Holidays are coming, don’t forget you can fool the
thieves with our completely automatic daytime
off, nightime on switch; it is simplicity itselt to
fis—just put in paraliel with landing light switch
Price this month and September is onig 83+ post
and VAT 50p; atter this the price has to up.
probably to £4-50 owing to increased costs to us.
Pilot lamp bargain. Box ot 10 x 24v .05 amp
tubular MES lamps made by Philips, the selling
price of Which is 26p each—our Price only 50D per
box.

Last chance for this wire bargain. Heavy duty
8 core waterproof flex 1.5 mm (8-10 amp) very
heavy insulation, ideal for rumning down the
garden, will take a heater as well as power tools;
would cost 30p per metre in your local shop—
our price, 100 meter coil only §7-50-+£2.00 carriage
and VAT per coil.

Mioro Switches. Standard size and type made by
Honeywell, Plessey or similar
famous makers, two tag type Dormally open.
18p each less usual quantity discount which makes
them 8p each if you buy 1,000 or over. DITTO,
change over switching, 15 each or 10p for 1,000

or over.
Relay by STC—8 pin octal base, plug-in with
perspex cover Over contacts, an expensive and
well-made relay for 24 volt working. £1 each-+
VAT & post 10p.
0-1 mA panel meter, Eagle 14” square full visjon,
perspex cover, current price over £3 each——sale
price £3+post & VAT 80p.
Solenoid 230v maing operated. A small (13 X 137 X
17) solencid metal encased with plunger. Bale
price 40p each+post & V.A.T. 15p.
Reversible motor with gear box which rotates a
splined shaft causing & carrier to travel backwards
and forwards slong same shaft; limit switches
fitted at each end stop the motor, It is an ex-
tremely well-made device which could be used for
opening and closing a door remotely, or similar.
‘We nave one only and the price is --carriage
and V.AT, £4.
Instrument motor with electro brake made by
Evershed & Vignibles Ltd. This iz described as a
hysteresis motor, maker’s ref. FEX 95 CO30; the
electric brake is easily removed. Sale price 450
each4-post & V.A.T, 100p.
8 switch disco lamp controller. This is & mains
motor driving & rotating drum made up of discs
with cut-outs. As the eut-outs engage on the
switch levers, contact Is made via 10 amp switches,
A large variety of lighting effects can be obtained.
A real bargain at 8275+ post & V.A.T.
9” x 4" loudspeaker ceramic magnet 12 ohm coil
50 shitable for 8-16 ohms outputs, & good per-
former. Sale £1-+post & V.A.T. 60p.

10 GPO

amp ', ex
but little used and ALy not received in
Y

perfect order_would be Price, 10 for
95p +post & V.A.T. 18p.
Clock switeh for Tricity cooker, made by Smiths

and probably a replacement in many other
cookers. This has clock in the centre and the two
control switches on the right-hand side. The top
control switch sets the on-off times and is fn-
finitely adjustable over the 12 bours; the lower
switch selects manual or sutomatic. No glass
front, but you could take thix off you existing
¢lock, Price £1+75 each-+post & V.A.T. 85p.
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| ! TRANSISTORS |

SEMICONDUCTQRS

BRAND NEW FULLY GUARANTEED

Price | Type Priec
020 | BSY4c 028
019 | BSY4r 038
020 | BRY%S 013
936 | BRYDS: 013
012 | BU105 £2-04
018 | C1IE 031
018 | €400 g3
019 | 407 0-26
019 | Cd24 026
015 | 425 0-51
015 | C426 0-36
015 | C428 -20
019 | 0441 -31
030 | Cc442 -31
019 | C444 -36
026 | €450 22
0-16 | MATI00 018
020 | MATI01 020
020 | MATI20 018
020 | MATI21 020
025 | MIJE521 056
0-20 | MJE2055 088
020 | MTE3065 0-57
020 MJIE3440 0-51
0-25 | MPF102 048
015 | MPF104 0-38
0-20 | MPF105 038
0-25 | OCl9 -36
029 | oc2o -85
0-29 | 0C22 -47
020 | 0C23 -48
030 | 0C24 57
020 | OC2 -39
0-30 | 0C26 -30
022 | OC28 -51
-25 | 0C29 51
22 | OC35 -43
-23 | 0C36 -51
-26 | OC41 -20
-20 | OC42 -25
020 | 2N918 31
020 | 2N920 -21
25 | 2N930 -21
17 | 2N1131  G-20
19 | 2Ni132 092
19 | 2N1302 015
-36 | 2N1303 015
-29 | 9N1304 018
29 | ON1305 0-18
-21 | 2N1306  0-21
015 | 2N1307 021
015+| 2N1308 024
92 | 2N1309  0-24
19 | oN1612 020
18 | 2Ni711  0-20
19 | 2N1889 082
025 | 2N1890 048
025 | 2N1893 088
15 | 2N2147 073
-15 | 9N2148  0-58
15 | aN2192  0-36
16 | 2N2193  0-36
-20 | 9N2194 636
-20 | oN2217 022
-29 | 2No2is 020
28 | oN2219 020
11 | 2N2220  0-22
11 | 2N2221 020
12 | 9N2222 020
13 | 2N2368  0-18
13 | oN2369 015
17 | 2N2369A 0-15
28 | 2N2411  0-25
-38 | 2N2412 025
28 | 2N2646 0-48
-25 | oN2711 021
-3l | oN27i2 021
037 | 2N2714 021
-81 | 2N2004 018
-37 | 9N2904A 081
-g5 | 2N2905 0-21
27 | 9N2906A 0-21
-31 2906 016
-22 | 2N2906A 019
-26 | 2N2907  0-20
15 | 9N2907A 0-22
020 | 2N2923 015
015 | 2N2024 015
-20 | 2N2025 015
98 | ACY35 021
-26 | ACY36  0-29
-83 | ACY40 018
81 | ACY4l 019
61 | ACY44  0-36
-67 | AD1%0  0-39
70 | AD140 049
-51 | ADl42  0-49
-8l | AD143  0-39
67 | AD149  0-51
-41 | AD161  0-36
-18 | AD162 0-36
-18 | ADI6l &
16 | ADI162(MP)
18 0-68
-18 | ADTI40 0-51
18| aFt4 03
16 | AF115 025
19 | AF116 025
18 | AFI17T 025

Type
AF11R
AF1R4
ERoHE:

ORP60

* [74semes v.TL LCs |
BI-PAK STILL LOWEST E?&}\]}%gjﬂfﬁig%‘%ng%cé%%}éiTION GUARANTEED. ALL
Type Price | Type Price Type Quantities 12" . 5 Quantiti _"
Lt T el e 1Oy | OB g MR gy 1 2 oo
20 -51% N -, 14 o b p 4 ! 0
macs 020 prus om| L 013 W B S8 0N o 0la 088 Bos
9-43 | BFI76 038 304 314 0l B3 nii oiz 013 C-I0 0% 0¥8
013 | BFI77 0381 feea  §11 110 ek 01 013 o018 2100 £116 £111
948 | BF178  O31] 3504 14 g1 =218 $14 018 012 2139 £130 £1-20
044 | BF179 031} 55, G4 Q14 114 tit 013 012 o %o %58
2% Priay Ui e fms om kw 3 0y 025 Bz omn oes
o | pris oar| 1 I 0F W b 0% 0% Tl
468 | priss 04l cum o3 op2 il ihE 038 032 IS0 e
081 | BFISL  028] iy 14 013 &lf UBE 0% 052 vis G AL
081* | BF185  031| Sy 023 op2 onl pad 043 039 A0 819 L #h
o8+ | BEIST  028] 7ya  pes 095 aml 058 058 051 £1.80 8125 4130
111 | BFISS 041 545 30 029 128 308 097 093 130 5195 £120
019 | BEIM  012| opg  p2s 097 pm nRr 078 074 N e H
019 | BFI9 0121 s417  pgg 027 (26 2111 £1-06 087 £167 & - an
019 | BESE MS| o pdd 013 o 193 090 088 b E1os 4o
i 0151 cane 28 027 228 $148 5144 £139 £148 £14a ££39
041 | BF200 046 ) oy par 0@ oun 133 031 0:30 £i4s £1.44 £1.3
038 | presr Yo%) vaus  nmr 03 has £370 2347 £3.24 108 “o97 053
i : ] - : i
s | Lk oem sl im e i Bhdddy
o010 | BFve  og7) 250 07 0-BF 047 163 086 058 si:m s111 s%oa
010 | BF262 0561 n450  p4 013 pAp 063 088 050 5568 £366 £547
10| Bigee ogt) e b oms 0m +73 078 069 Eilg 2111 £108
F ; . . ) 128
o o fh ol ) he GE eo 8 UG R ae s
18 | BE2T2 081Y w38 pE g30 028 £1-39 £1:34 £1-80 £i81 £178 £171
047 | BF273  088) va g3 013 012 058 054 051 £181 £176 £171
bap | BRIt 0| i om Ode 19 056 058 05 5181 L1786 2171
onsoora 017 | srxay ossb 18 oIN G0N ol0h liAly  pes 051 oo £15 %09 *ba
.15 | BFX85 -81 ;gﬁ gi!% :{-EU g .gg ;;dill 'DO'SH gg% 0:78 #1117 £1-66 £102
15 | BEXss oss| Thn  GTIS EHAR G1S iTHLS L1 o130 4190 o8 ne B
18 | Brxsr oss| T §3% %00 %097 '7éls1 040 a4 o4l R ERBR
22 | BExss oss| 17 2 0 97 ! K : 8251 #2921 5211
.21 | BFY50 0-80 | Devices may be mixed to qualify for quantity price. (TTL 74 series only) data is available for
.29 | BFY51  0-20 | the above series of 1.0’s in booklet form. PRICE 35p.
-43 | BFY52 -20
-16 2G:309 -37
1o | 2639 030 % D.T.L. 930 SERIES
39 | 2G34¢ 019 3 7 -
14 2G345 17 Typr 1 gﬁuaril&l)zf: Type IQuantzézﬁes o0 1 Type Qluantmézg —
0:69 | 2G371 17 { BPOs0 14 018 012 |BP944d 015 014 o<1s|BP962 014 013 012
076 | 2G371B 0121 gpozo (115 014 013 |BP9o45 028 026 0 442 040 038
0-78 25373 0181 Bposs  p15 014 013 | BP946 014 613 0 42 040 038
0-09 g(}a;; °jlg BP935 D15 014 013 BP948 028 028 O 042 040 038
12 | sdans o8 | BR936 415 014 013 | BPo51 085 060 O 42 040 038
A ] o
12 | 26 -
12 | 26401 081 TRIACS
13 | 26414 031 ALL PR1 CES
g'% §§§§§ :%g Case 100V 200V 400V b T
o | aamea 036 | 5450 ROk tE N DLEASE ADD VAT
i 20| 10 Amp TO48 077 099 SL12 :
-28 ON4044A -20
5ol o * ITEMS EXCEPT
86 | 2N527 O
-29 gNggé 333 D.!.L. SOCKETS E'I.Rm NUMHER
-2 | 2N599 -46 S ey
31 | 2N696 013 1 25 100+ ARE-TO06
B d b ey nem i -
- : TS8O01 pin type 2 B ¥ 1
13 | 2N699 038 | TBO24 24 Din type el - Postage & Packing
-10 | 2N706 -08 § BPS 8 8 pin type (low cost) 14 012 0-10 = X ¥ 5
12 | 2N706A 009 | BPS14 14 in type (low cost) 318 013 011 Add exira Tor airmail
10 | 2708 012 | BPSI6 16 7in type (ow cost) 016 014 012 bz :
16 | 2N711 O ; -
16 | 2N717  0-38
15 | N7iea om ,
19 | ON718A 0
| it LINEAR 1.C's
ham o -
X & nbiti T tities Type uantities
01 2Ng44 oz0] 7% Qe ;sm 100+ we me;;e 100+ o 1 25 100+
010 | MNer oid|vewe  v4s o04s 042 | SL701c 046 043 037 | uAT2C 045 043 040
16 | 2Naoe2 o015 | 72709 028 021 019 | SL702C 046 042 0-37 | 76003  £139 £1-34 51-30
-1 2N4284 O-I 72709P 019 018 017 TAA263 074 065 056 76023 £1-390 £1-34 £1-30
16 | 2420 0181770 082 031 098 | TAA23 093 088 081 | 76660 088 088 083
41 | oN42s7 01| 72741 0238 027 020 TAA3504 Luaso 8ZZ§ 3:90 ‘.?ZZ?,
.81 | 2N4288 018 ] 72741C 028 025 0-24 £1-71 £1-67 £1-57 | NEG555 43
31 | oN4083 018] 7o7aiP 098 027 026 | uA7osc 028 024 022 | NESs6 088 086 083
81 | 2N4200 018| 79747 079 O74 061 | vA705C 019 018 017 | TBASOC £i-89 £1-34 $1:30
41| X481 018 17o7esr 085 033 081 | wATIIC 032 081 028 ) ZNA4 SI1L —  —
1 oN4203 018 | SL201C 046 042 037 ' nwA7I2C 032 031 028
-1 2N5i72 gg
-1 2N5194 2
18 | 2N5204 0-56 F
50 | 3o 058 SILICON RECTIFIERS
&t e
3 | DNodso 041 oo @016 e GaieY G0t (010, (10 19
g i 0 16 Plastic
10 | aNewss 048 | P Do o IN402 005 007 014 0ls*  056*
o1p | ams0t Rl 100 005 007 iNd02 0908 009 016 01*  0-60%
048 | 28302  o043] 200 008 008 1N4003 00?012 020 023* 088
-51 | 28308 0-68| 400 007 014 1N4004 008 014 028 0-85* £125*
12 | 28304 071} g5 008 016 1N4005 009 018 933 042* S21.78*
13 | 58305 08| 800 011 o018 IN4005 010 018 035 OS5I gloa*
01% | 28307 080 | 1000 018 028 1N4007 011 0-23 0-44 0'80: 52'31:
BCGI7Y 015 | 28321 75 | 1200 — o032 028 058 069 £288
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PO BOX 6 WARE HERTS

SUPER UNTESTED PAKS QUALITY TESTED PAKS MAMMOTH I.C. PAK !
Pak No. Description price | Pak No. Quality Tested Paks Price
a £p Q 1 20 Red spot transistors PNP 0-80 APPROX. 200 PIECES *
U1l 120 ﬁl.assds(‘;b'mm'. Genteml ‘pl‘n‘pos‘:; g:} Qdioded - 080} g 2 16 White spot R.F. transistors PNP 0-80 | ‘sssorted fall-out integrated circuits, including: Logic,
U 2 50 Mixed Germanium transistors A /R o 8601 3 4 OC 77 type transistors . 080 | 74 ceries, Linear, Audioc and D.T.L. Many coded
U 8 75 Germanium gold bonded sub-min. like 0A5, 0A47 080| Q 4 6 Matched transistors 0044/40/81/81) 080 | devices but some unmarked—you to identify.
U 4 30 Germanium transistors like OC81, AC128 080} g 5 4 OC75 transistors . 860 OUR SPECIAL PRICE £1.20p
U 5 60 200mA sub-min. silicon diodes 060 f 5 6 5 OC 72 transistors .. 0-60
U 6 30 8il. Planar trans. NPN like BRY$54, 21\706 .. 0801 Q7 4 AC 1928 tramsistors PNP high gdm 080
U7 16 8il. rect. TOP-HAT 750mA VLTG. RANGE up to 100 980§ 8 4 AC 195 transistors PNP 0-60
U8 50 81, planar dides DO-7 glas 230mA ke OA200/202 060 | & 5 7 0C 81 type transistors 50 WORLD SCOOP
U 9 20 Mixed voltages, 1 Watt Zener Diodes a 0-60 £, 1 ist . .
U10 20 BAY50 charge storage diodes DO-7 glass 0-60 gﬁ) ; ﬁg 7112”}?1623rané:n:)§emgnmry pau‘s 000 JUMBO SEMICO'!i(DUCTOR PAK
Uil 20 PNP 8il. plapar trans. TO-5 like 2N1132, 2N)004 0-80 PNP/NPN 0-80 | Transistors—Germ. and Silicon. RectiﬁersAIEiodes“
13 30 PNP-NPN 8il. transistors 0C200 & 28104 080 ] Q12 3 AF 116 type transistors 0-60 i%:;gs&lgliy}gstors—l.c. s and Zeners, NEW
Uld 150 Mixed silicon and germanium diodes 080 | Q13 8 AF 117 type transistors 0-60 APPROX 100 PIECES
U1 20 NPN 8il. planar trans. TO-5 like 2N695, 2N 697 .. 060 ] Q14 3 OC 171 H.F. type transistors . .. 0-80 ] Offering the amateur a fantastic bargain PAK and an
U16 10 3Amp sil. rectifiers stud type up to 1000 PIV .. 080] Q15 7 2N2926 Sil. Epoxy transnstors mmed saving—id i and data sheet in
U17 36 Germanium PNP AF transistors TO-5 like ACY 17-22 0-60 colours 0-80 | every pak. T
Ul8 86 Amp sil. rectifiers BYZ13 type up to 600 PIV 060 | Q17 5 NPN2 x ST.I4L & 8 x ST.140 060 ONLY £1.85p
U19 20 Siticon NPN transistors like BC 108 .. 060 | Q18 4 MADT'S2 x MAT100& 2 X MAT 120 0-80
U20 12 1-5 Amp sil. rectifiers top hat up to 1000 PIV 060} Q19 3 MADT'S2 x MAT101&1 x MAT121 060
U21 30 AF. Germ. alloy transistors 2G:300 series & OCT] 060 | 020 4 OC 44 Germanium transistors A.F. 060 UNTESTED LIN PAKS
U283 25 MADT's like MHz series PNP transistors a 060 | Q21 4 AC 127 NPN Germaniun transistors 060
U24 20 Germ. 1 Amp rectifiers GFM series up to 300 Pl\‘ . 060} Q22 20 NKT transistors A.F. R.F. coded 0-80 § Manufacturers --Fall Outs” which include Functional
U25 25 300 MHz NPN silicon transistors 2N703, B8Y27 .. 080 ] Q23 10 OA 202 Silicon dicdes sub-min 0-60 { and pari Functional Units. These are classed as ‘out-oi-
U26 30 Fast switching silicon diodes like IN914 Micro-Min 080 ] Q24 8 OA 81 diodes .. 060 sgecl §r01111 the make;s :elr% rigid slpeeglﬁecrr;'t;(:;igywoa;;:
U29 10 1 Amp SCR’s TO-5 can. up to 606 PIV CRS1/25-600 " g1-20% | Q26 15 IN 914 Silicon diodes 75PIV 75ma .. 0-60 | ideal for learning abou ‘s and exp
US2 25 Zemer diodes 400 mW DO-7 case 3-33 volts mixed 060 | Q26 8 0A95 Germanium diodes sub-min- Pak No,  Contents Prive
U33 15 Plastic case 1 Amp sil. rectifiers IN400) series 060 IN69 0-60 | ULIC709-=10 x 700 060
T34 30 Silicon PNP alloy trans. T0O-5 BCY26 28302/4 0-60 | 927 2 104 600 PIV Silicon rectifiers IS425B  6-60* | ULIC?10= 7 x 710 050
. A Q28 2 Silicon power rectifiers BYZ 13 B 060 | ULICY41= 7 x 741 060
U35 25 Silicon planar transistors PNP TO-18 2N2906 0-80 2 % 2N696, ONEO
U36 20 Silicon planar NPN transistors TO-5 BEY50/51/52 0-go | 929 4 8iL transistors 2x 12697, %60 %ﬁ;:!’i: g x 3:; g'gg
7R . - y oa =7x R
U37 30 Silicon z?!loy_ trat.xs'xstors 80-2 PNP 0C200, 82322 0-80 Q30 7 Silicon switch tra,nslstors 2\;705 NP‘I 0680
U388 20 Fast switching silicon trans. NPN 400 MHz 2N3011 0-80 -
Q31 6 Silicon switch transistors 2N708 NPN  0-60
U39 30 RF. Ger. PNP transistors 2N1303/5 TO-5 080 | 5% 5 PN SiL trans, @ x2N1131, 1 x2N1132 060
2D DA GETRgOIEn B DITPID - od 080 | 033 3 Silicon NEN transistors 2N1711 os0|] €280 CAPACITOR PAK
U43 26 Bilicon trans. plastic TO-18 A.F. BCIU/]H 060 gy 7 g : o
il. NPN trans. 2N2369, 500MHz
U44 20 Silicon trans. Plastic TO-5 BC11s .. 0-60 {code P397) .. 0-60 | Containing 75 of the C280 range of capacitors assorted
U415 7 3A 8CR. TO66 up to 600 PIV ao oo £1-20* ] 935 3 Silicon PNE TO-0 2x 2N2904 & 1 X in values ranging from -01uF to 2-2uF. Complete with
Ud6 20 Unijunction transistors similar to TIS43 .. 0-60* 2N2095 0-60 § identification chart.
V47 10 TO220AB plastic triacs 50V 6A £1-20* | Q36 7 2N3646 TO-15 plastic 500 MHZNPN 060 FANTASTIC VALUE
U48 9 NPN 8il. power transistors like 2N3055 . £1-20 [ Q37 3 2N3053 NPN Silicon transistors 0-60 ONLY £1-20p.
U4o 12 NPN 8il. plastic power trans. 80W like 2n5294/5296 £1-20 | Q38 5 PNP transistors 3 x 2N3703, 2 X 2N3702  0-60
Code No's mentioned above are given as a guide, to the type of device in | Q39 5 NPW transistors 3 x 2N3704, 2 x 2N3705 0-60
the pak. The devices themselves are normally unmarked. Q40 5 NPN transistors 3x 2N3707,2x 2N3708 060 SIiL. G.P. DIODES
Q41 3 Plastic NPN TQ18 2N3904 0-80
) Q43 5 BC 107 NPN franaistors - 960 | 396 mW 40 PIV (min) SUB-MIN FULLY TESTED
) VOLTAGE Q44 5 NPN transistors3x BC108,2xBC109 060 deal for Organ builders
EXCLUDE YAT REGULATORS || %% @ BC113 NPN TO-18 transistors 080 | 30 for 50p, 100 for £1.50, 500 for 25, 1000 for £9,
Q46 3 BC 115 NPN TO-5 transistors .. 080
k "r 25 Tq A L L. Q47 4 NPN high gain transistors 2 x BC 157, 0180
2% BC 168 -
*ADD 8 T o oo e mamon o1 | e ||G.P. SWITCHING TRANS
TQ.3 Plastic Encapsulation Q49 3 NPN transistors 2 x BFY 51, 1x BFY
l uA.7805/1.129 5V ? 52 0-60 | TO18 SIM. TO 2N706/8 BSY27/28/95A
VAT (s Y RSY) g1tsp | 0 7 DY 20 NEN e rnitors T0-1 0190 | A sble e, Yoot s oSS0 pow 1o
£ NQ uA7812/L130 12V Q1 7 BSY 954 NPN transistors S000Hz .. 080 1 o0’ g "50'tor 81, 100 for £1.80, 500 for £8, 1000 for
(Equiv. to MVRI2V) £1-25p | Q52 8 BY 100 type silicon rectifiers .. £1-20 £14. 0
add 20p overseas nATSILISL 15V @B €5 B 6 Eam, v, el el marked g1.50 | When ordering pleaso stat= NPN or PNP
: Equiv. to MVR15V) £1-25p | | o o
Minimum order T5p GATS1S 18V Q54 6 TIL 209 Red LED .. £1-20*
(Equiv. to MVRISY) $1-25p G.P. 100
* * 30 WATT GERMANTIUM T03 METAL CASE
THYRISTORS U NTESTED T'T' L' PAKS Vebo 80V Vceo 50V, IC 10A, Hfe 30-170 replaces the
of i power T in the OC,
PIV 0-6A 08A 1A 3A B5A 5A 7A  10A 16A 30A | Manufacturers “Fall Outs” which include Funectional | AD NKT mnge
TO18 TO92 TOF T066 TOGG TOG4 TO48 TO4S TO48 TO48 | and part Functional Units. These are classed as ‘out-of- 1-24 25-99 100+
10 013 015 - - - — — — e — spec’ from the makers’ very rlgxd specifications, but are 44p 41p 3%
gg gig gég - - e b - - —_ - ideal for learning about 1.C.’¢ and experimental work.
50 622 028 020 025 036 036 048 051 354 513 PakNo. Contents Price Pak No. Contents Price
100 925 030 025 095 048 048 - . .43 | UIC00=12x 7400 0-80 8% 7472  0-60 .
B o o vw tw in o o o =S s e
200 938 044 025 030 050 056 057 062 062 £1-63 - 8x
400  — - 030 039 0585 057 062 071 077 £178 < 0-60 8x7475 0-g0 | 115 WATT SILICON TO3 METAL CASE
600  — - 039 048 068 068 078 099 080 — 7 0-60 8x7476  0-80 | Vcho 100V, Veeo 60V, IC 154, Hfe, 20-100 suitable
800 -~ - 058 065 081 081 082 £1-22 £1-39 £4.07 | UIC05=12x7405 0-60 5x7480 0-60 replacement for 2N3055, BDY11 or BDY20
-~ gigggz gx ;ggg g-gg 5x7481 0-80 1-2. 23599
= 8x7 2 ¥ 4
DIODES UIC10-12x7410 060 XTI oo .
YIC13= 8x7413 060 5x 7486 080
7 R o & = o 7 I P [ {20512 1 12008 0,80 — 5x7490 060
ype i 'ype rice ype rice upe rice =12x7430 0
AA1l9 008 | BYio1 018 | BYZ16 041 | OAS5 008 | UICH0_12x7440 060 5x7491 060 INDICATORS
Adlm 008 | BYs 018 | Byzi7 088 | 0a0 0% Sx74dl 089 Sx7ies 60
2 - BY1l4 012 - 0-07 5x7442 080 "3 | 30151 initron 7 8 t Indicator  $111p%
AAY30 009 | Byla« 013 | BYZIS 028 | 0A9%5 007 Sxrits ogp | UICO= 5x740d 080§ SVOF  MimRon T e TSPIAY
Aazis 010 | BYiee 015 | CG62 04200 007 5x744¢ 0.0 | UICS= 5x7485 0480 O 1977 High Characters 7 s1.760%
BAIK) 010 BY127 {018 (0A91Eq) 0-06 0A202 007 5x7445 0-60 UIC96== 5x 7496 06-80 - il
%A%g g-gé BY128 0-1g ga%l (OAg%- SD10 o-gs 5x7446 080 g}gim=gx;4loo 8-38
A - BY130 01 A79) -07 | SDl19 0-06 5x7447 060 21=5x 74121 0
BA4S 015 | BYI33 08l | OA5 Shott IN34 007 5x7448 080 | UICI41=5x74141 080 ZENER DIODES
BALs4 12 | BY164 051 | Leads 21 | INS4A Q07 2%7450 060 | UIC151=>5x74151 0-80
BAISG 015 | ByYX38/30043 | OAI0 014 | IN914 006 060 [ UICI54=5x74154 0-80 FULL RANGE IN STOCK
BA156 014 | BYZl0 038 | 0A47 007 | 1N916  0-06 060 | UIC193=5x 74198 0-80 "
BA173 015 BYZI1 031 QAT70 0-07 1N4148 006 0-60 TVIC199=5x 74199 0-60 VOLTAGE BARGE 2-33V
BBi04 015 | BYZ12 081 | O0A79 007 | 13021 010 | GIce0—12x7460 060 | UIC X195 Assor- 400 mw 15w 10 wk
BY100 018 BYZ13 028 ! OA81 0-07 18951 0-70 ) UIC70= 8x7470 0-60 ted 74’s £1-50 8p 17p 80p
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CAUSE FOR ALARM

T a recent press conference New Scientist magazine
demonstrated just how easy it is to bug an MP's
private conversation within the House of Commons.

A simple bugging device {miniature radio transmitter) was
planted in the MP’s office, without his knowledge, by a
member of the staff of New Scientist. His conversation was
not only bugged but recorded in another office within the
House of Commons and outside the House, on Westminster
Bridge!

It appears that the sole purpose of the New Scientist
exercise* was to publicly demonstrate just how easy it is
to bug any building or person, and that even strict security
is not a defence against bugging. The alarming extent to
which the magazine was proven right was confirmed by
photographs and tape recordings of the House of Commons
bugging operation.

It will surely come as a surprise to many of our readers
that the only offence that appears to have been committed
was contravention of the Wireless Telegraphy Acts—
operating a radio transmitter without a licence! There is no
doubt whatsoever that the Radio Regulatory Department of
the Home Office would certainly not have issued a licence
for the operation of this device, which operated within the
88-108 MHz FM broadcast band.

Anti-bugging equipment is used in the House of
Commons for the detection of bugging devices, but with
its vast number of rooms and also the large daily influx of
thousands of people, it would therefore be quite easy for
an individual or organisation to plant one or more bugging
devices, which could go undetected indefinitely. The

CMOS book

OTOROLA have just pub-
M lished a comprehensive

48-page new CMOS bro-
chure which is available free of
charge to all electronics engineers.
The brochure lists the entire
Motorola CMOS family and is
complete with a full set of logic
diagrams and family technical
data. Advanced information is
given on nearly 40 new CMOS
devices that will be introduced
by Motorola during 1975, includ-
ing some functions that have
never been available before in
integrated circuit form.

Of particular value is the sec-
tion devoted to equivalents of
Motorola CMOS devices. This in-
cludes an ‘other manufacturers’ to
Motorola interchangeability guide,
a complex function (MC14500
family) equivalents chart listing
devices from ten different manu-
facturers, and a list of TTL/CMOS
functional equivalents.

The brochure also includes a
CMOS interface guide, design
hints and a bibliography of
applications notes and technical
articles. Motorola Ltd., Semicon-
ductor Products Division, York
House, Empire Way, Wembley,
Middlesex.

bugging/electronic surveillance industry both in this
country and abroad produces some highly sophisticated
devices, many operating on frequencies and principles
which make their detection by current anti-bugging equip-
ment virtually impossible. There certainly appears to be a
recent proliferation by companies in the UK, of electronic
surveillance devices.

Advertisements offering micro or miniature VHF trans-
mitters to all and sundry appear regularly in newspapers
and periodicals. Anyone can purchase these devices by
post and there is no doubt whatsoever that they are certainly
in widespread use as bugging or surveillance devices not
only in the UK but also in other countries. No boardroom,
office, laboratory, workshop, vehicle or person for that
matter, is free from the threat of electronic bugging.

The next time you go out for your “evening pint at the
local,” beware of what you say, Someone up to several
hundred yards away may be *“tuned-in" to you!

Think about it.
* "How we bugged the Commons’’—New Scientist 10th July 1975

LIONEL E. HOWES—Editor
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Low-cost solar cells
BELL Telephone Laboratories

have announced two new

electronic devices which
may provide a cheap means of
providing electrical power from
the sun’s energy.

Should it be possible for the
new devices to be manufactured
using thin-film techniques—Ilike
those employed for making inte-
grated circuits—they should be
much cheaper to manufacture
than silicon solar cells.

The new devices are an off-
shoot of studies involving the
finding of new photodetectors for
converting light into electrical
signals. One of them has an effi-
ciency of 12:5% in converting
sunlight into electricity. This
compares with the efficiency of
the silicon solar cells used in
space vehicles and satellites.

Practical Wireless, September 1975
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Osmor coils

SMOR Limited tell us that
O they still receive numerous

requests from constructors
all over the world for coils. The
Company ceased production of
RF coils some 7 years ago to con-
centrate on their main products,
reed relays.

Error

Due to an error, the Linear 1.C.
section of the Chromasonic Elec-
tronics advert in the July 1975
issue of Practical Wireless, was
incorrectly priced. The magazine
apologizes for any inconvenience
caused to readers.

Sir Edward Fennessy

HE Council is pleased to

I announce that Sir Edward

Fennessy has accepted an

invitation to become a Vice Presi-
dent of the Society of Electrical
and Radio Technicians.
_ Sir Edward’s career in elec-
tronics goes back to 1934 when
he joined Standard Telephones
& Cables Limited development
laboratories after graduating from
London University. In 1938 he
moved to the Air Ministry re-
search establishment at Bawdsey
where_he joined the team work-
ing on the development of radar.
In 1940 he entered the Royal Air
Force .where he was immediately
involved in the planning and con-
struction of radar defences. When
he left the RAF in 1945, he was
a group captain and chief en-
gineer of No. 60 Group. He joined
the Board of Decca Navigator
Company and between 1946 and
1949 established -the system as
an international marine aid to
navigation. His next appointment
was Managing Director of Decca
Radar, a position which he held
for fifteen years. He became
Managing Director of Plessey
Company Electronics Group in
1965.

He joined the Post Office as
Managing Director Telecommuni-
cations and a member of the
Board in 1969. In 1973 he was
appointed additionally as Board
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36-PAGE GUIDE to the
A range of digital products
available has been pro-
duced by Semicomps Ltd., and is
obtainable free of charge. The
guide covers not only the main

general purpose logic families
but also the large area of MOS
memories, shift registers and
special purpose LSI circuits. Pro-
ducts from leading manufacturers
such as Motorola, R.C.A., Sig-
netics, G.I.M., Mostek and Fer-
ranti are included to make this
one of the most comprehensive
aids available for the digital
designer. Semicomps Ltd., 5c
Northfield Industrial Estate,
Beresford  Avenue; Wembley,
Middlesex HAG 1SD.

Books received
World Radio/TV Handbook
A complete directory of inter-
national radic and television.
Contains details of every short-
wave station around the world,
frequencies used by each country,
foreign broadcasts, long and
medium wave stations together
with domestic programming.
Price £3-50 (soft cover)

£5-00 (hard cover)
Billboard Limited, 7 Carnaby
Street, London, W1V ]PG. Tele-
phone: 01-437 8090.

try for

Richard Arbib
ICHARD ARBIB, who has
R died aged 65, was Chair-
man of Kelsey Industries
Ltd. He was also Chairman of
Multicore Solders Limited since
that Company started in 1939. He
built Multicore up into the largest
manufacturer of flux-cored solder
wires in the world and the Com-
pany was one of the first winners
of : the -Queen’s Award to Indus-
outstanding  export

achievement in 1966.

In recent years he made a con-
siderable contribution in estab-
lishing BIB Hi-Fi Accessories
Limited, the manufacturers of
Europe’s largest range of hifi
accessories for audio equipment,
and many products within the
range were his own invention.

Mr. Arbib served on the Radio
Industry’s Council and the Coun-
cil of the Radio and Electronic
Component Manufacturers Fed-
eration for over 30 years and was
been closely associated with the
electronics industry during his
whole career. -

Ernie and ‘Irene’

HAT machine which selects

l Premium Bond numbers

up at Lytham St. Annes,
namely ERNIE (Electronic Ran-
dom Number Indicator Equip-
ment) now has a sister.

Plessey Telecommunications is
producing for the Central Bank
of the Philippines a sister instal-
lation which has been christened
IRENE. (Indicating Random Elec-
tronic Numbering Equipment).

IRENE is a complex of elec-
tronic units controlled by a com-
puter. Winning numbers are gen-
erated at random and stored in
the computer memory for check-
ing and subsequent transfer to
magnetic tape machines.

member for data processing and
was reappointed Managing Direc-
tor Telecommunications for a
further three years.

He received a knighthood in the
New Year’s Honours List and be-
came Deputy Chairman of the
Post Office in March of this year.

www.americanradiohistorv.com

RAE Course

HE City of Bath Technical
I College, Avon St. Bath, will
be offering a course of in-
struction to prepare for the May
1976 City & Guilds Radio Ama-
teurs Exam.
The tutor is
G3UWJ.
Further details and enrolment
at the College 11th and 12th
September.

P. A. Bubb

be held at the North East

Essex Technical College,
Sheepen Road, Colchester, Essex.
For further information please
contact D. Mason, Electrical
Engineering Department, at the
College, Sheepen Road, Colches-
ter, Essex, CO3 3LL or telephone
Colchester 70271 ext. 66.

Q RADIO Amateur Course will

365


www.americanradiohistory.com

ing point for anyone wishing to experiment

with TV games. Most games require some form
of scoring and this article describes a method similar
to the commercial version seen in arcades where the
score is displayed on the screen itself.

THE P.W. Tele Tennis game is an excellent start-

MODIFICATIONS TO CIRCUITRY

As originally described there are no signals inside
the game which indicate which player has won or
lost. These signals are provided by new serve/lose
logic on Board G which replaces the serve/lose logic
on Board D of the original game. (To avoid confusion
with existing boards and components, all items in
the modifications are numbered sequentially from
the existing game.)

The logic of Board G is shown on Fig. 1.

This is very similar to the original logic on Board
D except that a “lose” signal is generated and stored
separately for left and right players. The score
counter counts on a negative-going (1 to 0) edge.

Suppose the left hand player misses the ball. A
coincidence between “ball” and “left base” will be
detected by IC34a and its output will go to 0. This
will set the bistable formed by 1C33a and IC33b, the
output of IC33b going to 0. This blanks the ball, and
at the same time the 1 to 0 edge is used to step the
counter. This output is therefore labelled “count
right”. (As the left hand player lost, the right hand
player’s score is incremented.)

The ball, meanwhile, is still bouncing around the
court even though it is blanked, so detection of a
miss must be prevented on the right hand side. The
“count right” output, which is still at 0 is taken to
IC34c to inhibit the detection of the coincidence of
the ball and right base. The blanked ball can now
bounce round the court indefinitely without further
effect on the count outputs.

The sequence of events if the right player misses
the ball is similar. The bistable formed by IC33c and
IC33d is set, the ball is blanked and IC34a inhibited
by “count left”.

The serve logic is also similar to that on Board D.
The two serve buttons are gated with (right base
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+ right bat) and (left base + left bat) signals and
the resulting 0 output from IC32b or IC32a used to
reset both of the “lose” bistables. The ball is
unblanked and the game starts. The normally closed
contacts on each serve button inHibit the “miss”
that could be generated at the moment the ball is
served.

GAME IN PROGRESS

The on-screen display circuit requires a signal
indicating that a game is in progress to turn off the
display during a game. This is provided by IC35a
which gives a 0 out when both “count right” and
“count left” are at 1. This will occur when both
“lose” states are reset, i.e., a game is being played.

The modifications required on Board D are quite
straightforward. First, ICs 28 and 29 are removed.
If sockets have been used on Board D these ICs can
be reclaimed for use elsewhere.

Next the two signals “left bat or left base” and
“right bat or right base” are brought out. This is
best done by connecting to the wire links on Board D
as shown in Fig. 7.

The serve button connections are transferred or
linked to Board G. Note that the two normally closed
contacts are now used independently.

Finally on Board D, the “ball” and “blanked ball”
pins are linked to the same pins on Board G.

The other signals required by Board G are “left
base” and “right base”. These are already provided
on Board B.

These interconnections are summarised on Fig. 2.

When Board G is connected to Board D the game
can be played as before; it is not necessary to com-
plete the display circuits at the same time.

SERVE INDICATOR

Board G also contains logic to indicate which
player is to serve. Tele Tennis is usually played to
a rough adaptation of table tennis, i.e., first to 21
wins.

In table temnis, the players change serves after

Practical Wireless, Septembe:; 1975
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Fig. 1: Logic diagram of Board G which contains the new Serve/lLose logic. The (L) after some of the signals indicates negative logic (logic 1 = 0Y).
Fig. 2: below, Summary of connections to Board G from the original Tele Tennis Boards B and modified Board D (see Fig. 7).

———— From Board D——
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five serves. A counter is included on Board G to
count serves and indicate which player is to serve
next.

The counter used is IC36, a 7490 decade counter
which conveniently consists of a +5 counter and
an independent +2 counter.

The +5 counter counts the serves from the “game
in progress”’ signal and after five serves the +2

Right W

ov =44
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counter changes state indicating that the service
passes to the other player. After another five serves
the +2 counter changes back. The serve indicators
are displayed on the screen itself.

The serve counter is reset by the button used to
reset the score counters.

If it is required to add the serve indicators only
without the scoring, a suitable signal exists within
Board D. The output of IC27d goes from 1 to 0 on
each serve, and this signal can be used to step the
7490.

The format of the on-screem display is shown in
Fig. 3. As can be seen, the numbers are formed
from seven segments identical to a conventional
seven-segment display.

As in the original game, generation of the ball,
bats and base lines is a question of timing to give
a bright-up on the screen at the correct time.

The timing of the character generation is shown
on Fig. 4. Delay Q1 is fired by the line sync pulse,
and Delay Q4 by the field sync pulse. These deter-
mine horizontal and vertical position of the charac-
ters respectively.

Delay Q1 starts an oscillator consisting of two
delays Q2 and Q3. These determine the width and
separation of the characters respectively.

Delay Q4 fires Delay Q5 which on completion of
its delay fires Delay Q6. These determine the height
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Left player Left players Right players Right player
to ser<e score score 1./0 serve
\\ \ \ /
[ B B B B _]
Space
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e ight
bat bi%.
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Fig. 3: Format of the scoring display on the TV screen. Only one of
the serve indicators will appear at a time and the whole display is
blanked during the course of a game.

of the top and bottom halves of the character respec-
tively.

At the end of delays Q2 to Q6 a narrow strobe
pulse is generated. These strobe pulses are labelled
SP2 to SP6 and determine the width of the lines
in the character.

It can be seen that

Segment a occurs at (SP2 or Q2) ann SP4
Segment b occurs at (SP5 or Q5) anp SP2
Segment ¢ occurs at (SP6 or Q6) anxp SP2
Segment d occurs at (SP2 or Q2) anp SP6
Segment e occurs at (SP6 or Q6) anp SP3
Segment f occurs at (SP5 or Q5) anp SP3
Segment g occurs at (SP2 or Q2) ano SPS

In practice, segments b and f do not occur alone,
and these can be simplified to (Q5 anp SP2) for
segment b and (Q5 anp SP3) for segment f.

The circuit diagram for the timing is shown in
Fig. 6. This is quite straightforward and needs little
examination. Note that the line sync pulse clears
Q2 and Q3, stopping the oscillator. This allows Q1
to start the oscillator again via IC55a at the same
point in each line.

GATING

Having obtained the timing waveforms we must
now gate the characters with them.

The order in which the characters are displayed is:
. L.H. player to serve. .

. L.H. player most significant digit.
. L.H. player least significant digit.
. Space.

R.H. player most significant digit.
. R.H. player least significant digit.
R.H. player to serve.

These signals are gated in turn to the character
generation by a counter triggered by the oscillator
Q2 and Q3. The circuit of the score counting, gating
and character generation is shown in Fig. 5.

R R A N S

SCORE COUNTERS

The score is counted on the four decade counters
IC37 to IC40 giving a two decade count for each
player.

The outputs from each decade counter are gated
in turn along with the serve indicators and the
middle space to the seven segment decoder (IC46)
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Fig. 4: An enlarged section of the score display which shows the

timing of the various segments which go to make up the characters.

The smaller character at top left shows the segment designation
referred to in the text,
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Fig. 6: Logic diagram of Board J
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by the four multiplexer circuits IC41 to IC44. The
operation of the multiplexer circuits as as follows.

Each IC has eight data inputs, labelled DO to D7,
three gate inputs labelled A, B and C, and two out-
puts labelled W and Y. The IC simply takes the
binary address on A, B and C and gates the data on
the corresponding input in true and complement
forms to the outputs Y and W respectively. :

Thus, for example, if A, B, and C are at 110 (binary
3, A being the least significant digit) the data on D3
will appear on output Y and its complement on out-
put W.

If ABC are fed from a binary counter, each of
the inputs in turn will be selected as the counter
counts from 000 to 111.

In this application, four multiplexers are used to
gate the four binary coded outputs from each decade
counter to the seven segment decode matrix IC46.
The sequencing is done by the four bit binary counter
1C45. Only the first three digits are used for the
selection, the fourth being used for display blanking
as described later.

The counter is stepped at the end of Delay Q3,
and is reset to zero at the start of each line by Delay
Q1.

There are therefore seven segments for each
character appearing in turn at the outputs of 1C46,

All that is necessary now is to gate these with the
timing pulses as described earlier.

The outputs from IC46 are positive going (unlike
the conventional seven segment decoder) and can
be gated by nanp gates. The gating is done by the
open collector Nanns IC47, IC48 and IC49. The gating
signals (Q2 or SP2) and (Q6 or SP6) required for
segments a, ¢, d, €, and g are generated by IC49b
and c. The picture will bright up if any of the seven
outputs from the nanp goes to a 0. These are Wired-
ORed together and the resulting signal inverted by
ICS50c to be fed to Board E for mixing with the other
video signals,

CHARACTER SIZE

If the characters on the screen are made fairly
small it is possible for the binary counter IC45 to
reach full count and start again, giving a second
score at the right hand side of the screen. To pre-
vent this, after eight counts the bistable constructed
of IC51a and b is set. This is used to inhibit the
seven segment decoder via its blanking input. This
bistable is reset at the start of each line by Q1.

Unfortunately the characters have to be displayed
quite large in order to avoid the inherent flicker
of horizontal lines on a random interlace system.

Transfer to Board G
N o N

)} S1a Ball vertical S1b Ball horizontal S3b S2b Blanked bail out
q——p—-Ballboy controf out Ballboy control out Right serve Left serve {Board E)
(Front panet) (Board A) (Front panel) |(Board A) (Front panel) (Front panel)

Left
serve in
[from S2a
(Front
panel)

Left bat
iLeftbase

Right bat
+ Right
base

Ball,

Vertical

Right bat in
(Board B)

— link to
1Leﬂ base in b Board 6

(Board B)

change in
(Board A) ov

+5v +15V

Right base in
{Board B)}

: c
Bail in €

(Board A)

Left bat in
(Board B)

Bci08

Fig. 7: Modifications to be made to the Board D in the original Tele Tennis unit.
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This means that if the characters were left on dur-
ing a game the screen would be rather cluttered. The
“game in progress” signal on Board G is therefore
used to blank the displays during the game.

Invalid codes are used to generate the serve indi-
cators and the space between the two scores.

Decimal 10 (1010) generates the “left hand player
to serve” signal in position DO; decimal 11 (1011)
generates the “right hand player to serve”, signal in
position D6; decimal 15 (1111) generates a space in
position D3 and in position D0 and D6 when the
serve indicators are not lit.

The score counter is reset by the reset button.
This also initialises the serve counter.

Because all the gates on Board J are utilised, the
inversion of the line sync pulse required to fire Delay
Q1 and clear Delays Q2 and Q3 on Board J is done
by inverter 1C50d on Board H.

SETTING UP

The interconnections between Boards H and J
are straightforward and self-explanatory, as are the
" connections from Boards G and A to H and J.

The bright-up signal from Board H has to be. ored
with the other signals coming to Board E. This is
done by adding an additional diode to D17-D23.

The additional diode (D39) is mounted on Board H,
and is connected to the common junction of D17-
D23. This is best done by removing R61, putting
through pins in its two mounting holes and recon-
necting R61 to the through pins. The lead from
Board H can then be soldered neatly to the through
pin at the junction of R61 and the diodes.

Setting up the displays is done as follows:

(1) Set trim pots VR15-20 to mid positions.

(2) Turn on the game. Press the reset score button.

(3) Somewhere on the screen there should be a
“player A to serve” and two zero symbols
although they will probably be distorted and
may even run off the sides of the screen.

(4) Adjust VR15 (horizontal) and VR18 (vertical)
to bring the display roughly to the middle. -

(5) Adjust VR16 and VRI17 to give the required
character width and gap respectively.

(6) Serve the ball until one character shows the
symbol for 2. Adjust VR19 and VR20 to give
the required heights for the top and bottom
halves. ; :

(7) Adjust VR15 and VRI8 again to position the
display as required. -

(8) Try playing the game. The display should go
off during a game and come on when a player
loses. After five serves the serve indicator
should change sides.

The sizes of the lines that make up the characters
are determined by C47 and C48 for the two vertical
lines and C49, C50 and C51 for the three horizontal
lines. The sizes of the lines can be increased or
decreased by increasing or decreasing the size of
the corresponding capacitor.

POWER SUPPLIES

The Tele Tennis game obtains its 5V supply from
a 7805 regulator. This is rated at 600mA, and is not
capable of driving both the game and the scoring.
It is therefore necessary to improve this supply, add
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another separate supply for the scoring or add a
completely separate supply to drive both the game
and the scoring. ,

Having two separate supplies for the game and
the scoring logic is not good practice. Because logic
signals pass between them there is a danger that
some integrated circuits could be damaged if the
two supplies differed by more than about 0:5V. The
7805 regulator has a tolerance of 0-25V so there
could be 0-5V difference between two regulators.
This difference could be increased during turn-off
and turn-on as the supplies ramp up and down. It is
not recommended that two supplies are used.

RS have recently introduced an uprated version
of their MVRS5V regulator. This is the RS309K which
is rated at 1:2A. This is capable of supplying the
needs of both the game and the scoring.

Fortunately this is pin compatible with the 7805
regulator although the heatsink originally fitted is
not adequate, The recommended heatsink needs a
thermal resistance of about 4°C/W. The regulator
should therefore be mourted on to a suitable heat-
sink on the cabinet, and leads extended to it from
Board F.

The transformer now needs to supply 12-15V at
1A. If a 0'5A transformer was fitted this will
need changing.

The rectifier diodes D25-D28 are rated at 1A and
are theoretically capable of handling the current
needed. The author has had nasty experiences with
rectifier diodes and likes to see them loaded at no
more than half their rated current. Pessimists like
myself should change them for 3A diodes such as
1N5401. ’

If it is intended to add any more modifications to
the Tele Tennis, adding a substantial five volt supply
to power the game should be considered now. This
could be done either by using a higher power regu-
lator such as the RS HPV regulator which will supply
2A or even purchasing a commercial fixed voltage
power supply. :

People who wish to design their own power sup-
plies should be careful. You have probably spent a
significant amount of money on TTL integrated cir-
cuits and commercial supplies have -over-voltage pro-
tection and other features to look after your invest-
ment. Failures of logic power supplies can be very
expensive.

It is recommended that at least one 0-14F capacitor
be used for decoupling every three integrated circuits.

|

AVAILABLE Now!
REPRINT OF PW'’s
TELE-TENNIS SERIES

July-November 74

Send 75p + 7p (post & packing) to: Chief Cashier
(PW Tele-Tennis), IPC Magazines, Tower House,
Southampton St., London, WC2E 9QX.
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Miniature!
=m EQUIPMENT

part 1:converter

W.H.Bond ERC.S. G3XGP

THIS 2m CONVERTER IS INTENDED TO BE
USED WITH AN EXISTING HF BANDS
RECEIVER. LATER WE SHALL DESCRIBE AN
RF AMPLIFIER TO GO WITH IT, FOLLOWED
BY A LOW POWER FM TRANSMITTER. ALL

THREE UNITS ARE HOUSED IN SIMILAR
SMALL DIECAST ALUMINIUM BOXES TO
MAKE UP A COMPLETE STATION FOR THE
2m BAND. - _

ment the small transmitter to be described in

PW, and has an output of 28-30MHz. +This
[F is chosen because of the peace and guiet on that
band, requiring no input filter, and although the
gain of most receivers falls at this frequency, the
lack of breakthrough ensures a quiet band and a
good S/N ratio. Construction is considerably eased

THIS miniature converter is designed to comple-

wl
i’_ﬁ_l
30
Mo, l
|
.9 b
~] ~4
k]
38 %

OSCILLATOR

CONVERTER
E]
s g2
BF256 40673

.Fig. 1: The complete circuit diagram of the converter. The oscillator circuit uses a crystal on 116MHz for easy calibration, while the output from
the converter is via a wideband toroidal transformer.
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by the use of commercial coils of high Q and ex-
cellent stability; gate-protected MOSFETS simplify
- gonstruction and the risk of damage in use is largely
eliminated. .

The crystal oscillator is unconventional and is the
only part of the circuitry requiring any care in
setting up. Results are comparable with other con-
verters, the S/N ratio is good and it can be optimised
by the adjustment of two resistors.

THE CIRCUIT

The circuit Fig, 1, follows modern popular practice,
Trl being a gateprotected MOSFET which ‘has
internal zener diodes to protect against static from
handling and from any excessive RF applied during
use. The double chanmels isolate input and output
cirquits to give excellent separation so that
peutralization is not required. These circuits are
tuned by L1 and L2 respectively. To avoid the need
for a tap on the input coil L1, C1 and. C2 provide
a match for a 50 to 750 aerial. Further tuning is

Fig. 2: Full size drawing of the printed circuit board viewed from the
underside, Owing to its small size, considerable care should be taken
in the drawing and etching of this board.

achieved by the slug in L1. L1 also provides a DC
return for gate 1 of Trl, forward bias for the second
(gzgte being provided by Rl and R2, decoupled by
The channel current of Trl is controlled by R3
with C4 as bypass, and since the channel current
varies the S/N ratio, R3 may be varied to suit the
characteristics of the particular MOSFET employed.
The drain load of Trl is 12 and C6, the whole of
the RF input stage being decoupled by R4 and C5.
12 is inductively coupled to L3 and C8, while 13
provides a DC return for gate 1 of Tr2. Gate 2 of
Tr2 is forward biassed by R5 and R6 and receives
the oscillator injection voltage via Cl4 at 116MHz.
This gives the required mixer product of 28-30MHz
from the drain load of L4, broadly tuned to these
frequencies by C10. The channel current of Tr2
is controlled by R7, bypassed by C9 and some control
of mixer noise is available by variation in the value
of R7. C7 serves to decouple the whole circuit.

OSCILLATOR

The oscillator circuit is unusual, in as much as
the high frequency crystal employed requires an
inductance to tune out the capacity of the crystal
and its mounting. This same inductance, connected
in parallel with the coil, -is employed in a Hartley
circuit to supply the necessary feedback to maintain
oscillation. The crystal is connected between earth
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and gate of Tr3, which is in parallel with L5 tapped
to provide feedback from the emitter. R8 limits
current flow through the oscillator, by-passed by
‘011 with neutralization of the corystal capacity
obtained by careful adjustment of L5. The output
from the oscillator is taken from the drain, the load
being L6 tuneéd by C12 and the slug in the coil. C12
also decouples to earth, with the output being passed
to the second gate of the mixer through Cl4.

The circuit is designed for operation between 9
and 12V without zener stabilization. These circuit
facts, together with the additional capacity across
the crystal, result in slightly inaccurate frequencies
although the error should not be more than 15kHz.
For average amateur use such an error is immaterial.

CONSTRUCTION

The circuit is made on a printed circuit board gnd
the technique of preparation is worth repeating.
Using Fig. 2, make a tracing, stick it to a suitable
piece of single sided copperclad board and dot punch
each of the component mounting holes. Drill each
point with a No. 60 drill and file off the burrs on
each side. Following Fig. 2, link the holes using
either a Dalo pen or a Staedtler Permawriter making
the gaps between the copper lands as narrow as
possible. Etch in ferric chloride or ammonium per-
sulphate and common salt (much cleaner), both
slightly warmed. When completed, remove the etch
resistant with Brillo or steel wool. Examine with
a magnifying glass and remove any excess copper

. remaining between lands.

Construction is considerably simplified by the use
of suitable Toko coils and omly the output toroid
need be wound, (7 turns primary, 2 turns secondary
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of about 22SWG copper wire), taking care the
windings terminate over the PCB connections.
Because of the small spacing of components on the
recommended circuit board, start at the centre and
work outwards making all component leads as short
as possible and mounting the coils and screen last of

all. Omit RY until the oscillator has been placed on
frequency.

From
aeriai
socket
Tinplate
screen To Sta
(+9-12V)
To Stb

Component side view of the PCB, shown approx:mateiy 1% times
actual size. For componenis to fit the hole spacings correctly, the
leads should be kept as short as possible.

SETTING UP

The omission of R9 allows the oscillator to be put
on to frequency without energizing the converter,
Give the oscillator a power supply by temporarily
connecting 9 to 12V via a milliammeter to the C12
end of R9, and adjust 15 and L6 for minimum
current. A frequency meter makes this adjustment
easy, but failing this an RF ‘smiffer’ placed near
L6 will show maximum output and the milliam-
meter minimum current, when the coils are
correctly adjusted. Now insert R9 and connect power
to the correct point; the consumption should be
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10mA. Adjust L3 and 1.2 for maximum current.
Connect the aerial to the input, or, alternatively,
supply a 144-146MHz signal from a signal generator,
and adjust L1. Meanwhile, feed the output into a
receiver tuned to 28-30MHz, looking for maximum
gain, and readjusting all three coils approximately.
After acquaintance with the unit it is worth while
altering the values of R3 and R7 to obtain the best
signal-to-noise ratio.

CONCLUSIONS

As a straightforward converter to 28-30MHz this
very small unit gives excellent resulis with a 9 to
12V supply, the optimum behaviour depending on
adjustment of the voltage supply or the two emitter
resistors R3 and R7.

Although this converter contains an expensive
crystal it is easy to comstruct and adjust, and is
further enhanced by the quiet IF selected and the
certainty that, using commenrcial coils, only minor
adjustment is required for satisfactory operation.

THE SECOND ARTICLE IN THIS SERIES WILL BE
PUBLISHED IN THE OCTOBER ISSUE AND WILL
DESCRIBE THE CONSTRUCTION OF A 2m PRE-
AMPLIFIER

20 ;ﬂm w, R 1shwi‘ﬁum2&mmwme ;
. Ra1. Aceordigly in the companunts list Rai
Tabnuig bs“l,ﬁk and smoiild A ’!QDkQ ‘Uw
ghamge ap’ply m;?? as

el buff sﬂ

,ﬂ=amlﬂ£bd'ed.,3§xeﬂy. far thos
the madify catlongg chan ;
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to something big.

A soldering iron and a screw driver.

If you know how to use them, or at least know one end
from the other, you know enough to enrol in our unique
home electronics course.

This new style course wiil enable anyone to have a real
understanding of electronics by a modern, practical and
visual method. No previous knowledge is required, no
maths, and an absolute minimum of theory.

You build, see and learn as, step by step, we take you
through all the fundamentals of electronics and show you

Build an oscilloscope.

As the first stage of your
training, you actually build
your own Cathode ray
oscilloscope! This is no toy,
but a professional test
instrument that you willneednot
donly for the course’s practical
i experiments, but also later if
i you decide to develop your
knowledge and enter the
profession. It remains your
property and represents a
very large saving
over buying a similar piece
of essential equipment.

2

Read, draw ad
understand
circuit diagrams.

In a short time you will be able to
read and draw circuit diagrams,
understand the very fundamentals
of television, radio, computers and
countless other electronic devices
and their servicing procedures.

how easHy the subject can be mastered and add a new
dimension not only to your hobby but also to your earning
capacity.

This course is accepted by and used in a large number of
schools and colléges and forms an invaluable grounding for
professional training in the subject. All the training is
planned to be carried out in the comfort of your own

home and work in your own time. You send them in when
you are ready and not before. These cuiminate in a final test
and a certificate of success.

2

Carry out over 40
experiments

on basic circuits.
We show you how to conduct
experiments on a wide variety of
different circuits and turn the
information gained into a working
knowledge of testing, servicing and
maintaining alf types of electronic
equipment, radio, t.v. etc.

To find out more about how to learn electronics in a new,
exciting and absorbing way, just clip the coupon for a free

colour brochure and full details of enrolment.
VN O N S N Y S Y O

i Brochure without obligation to: ]
BRITISH NATIONAL RADIO & ELECTRONICS 1
ALL STUDENTS ENROLLING IN OUR SCHOOL, Dept WL/95 i
COURSES RECEIVE A FREE CIRCUIT P.O. Box 156, Jersey, Channel Islands. 1
BOARD ORIGINATING FROM A COM- PNAME. ..o |
PUTER AND CONTAINING MANY i 1
DIFFERENT COMPONENTS THAT CAN A D D RESS . ettt vttt ae it e '
BE USED IN EXPERIMENTS AND PROVIDE
AN EXCELLENT EXAMPLE OF CURRENT e e iaeeeeieeieeaas (élé&k'c'aﬁébiéa.sé)'
ELECTRONIC PRACTICE ---------------------J
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SPEAKERS

Baker Group 25 3, 8 or 15 ohm
Baker Group 35 3, 8 or 15 ohm
Baker Group 50/12 8 or 15 ohm
Baker Deluxe 12 d/cone

Baker Major ..

Baker Regent

Baker Superb

Baker Auditorium 12

Celestion MH1000 horn, 8 or 15 ohm
Celestion PS8 for Unilex
Celestibn G12M 8 or 15 ohm
Celestlon G12H 8 ar 15 ohm
Celestion G15C 8 or 15 ohm
Celestion G18C 8 or 18 ohm
EMI 13 x 87 150 d/c 8 ohm

EMI 13 x 8” type 350 8 or '3 ohm
EMI! 13 x 8" 20 watt base

EMI 63 93850 4 or B ohm

EM! 8 x 5 d/cone, roll surt 10 watt
EMI 21" tweeter 87492AT

Eagle DT33 30 watt tweeter
Eagle HT15 horn tweeter

Eagle CT5 cone tweeter

Eaple CT10 tweeter 8 or 16 ohm
Eagle MHT10 hotn tweeter
Eagle crossover CN23, CN28, CN216
Engle FR4

Eagle FR6S

Eagle FR8

Elac 8 x 5, 59RM109 15 ohm,

S9RM1
Elac 6}” 6RM171 d/c roll surr,
Elac 6;” 6RM220 d/cone
Eiac 4” tweeter TW4
Elac 10” d/cone 10RM2398 ohm
Elac 8”7 8CS175 3
Fane Pop 15 walt 12"
Fane Pop 25/2 25 watt 127
Fane Pop 50 watt 12”
Fane Pop 55 60 watt 127
Fane Pop 80 waft 15"
Fane Pop 100 watt 18”
Fape Crescendo 12A 100 watt 12"
Fane Crescendo 12B bass
Fane Crescendo 100 watt.15”
Fane Crescendo 150 watt 18"
Fane 801T 8” d/c roll surr.
Fane 807T 8” d/c roll surr.
Fane 808T 8” d/c
Fane 701 twln ribbon hora
Fane 810 horn
Fane 820 horn
Goodmans 8P 8” or 15 ohm
Goodmans 10P 8 or 15 ohm
Goodmans 12P 8 or 15 ohm
Goodmans 12P-D 8 or 18 ohm

£3-64
£10-25
£14-00
£13-75
£11-87

WILMSLOW

AUDIO

THE Firm for speakers !

Goodmans 12P-G 8 or 15 ohm £15-98
Goodmans Audiomax 12AX 100 watt £36-50
Goodmans Audiomax 15AX £40-25
Goodmans 15P 8 or 15 ohm £21-00
Goodmans 18P 8 or 15 ohm £36-00
Goodmans Hidax 750 £16-00
Goodmans Axent 100 tweeter £3-44
Goodmans Audiom 100 12~ £13-90
Goodmans Axiom 401 127 £20-60
Goodmans Twinaxiom & £10-14

Twinaxiom 10 £10°75
Kef T27 £6-06
Kef T15 £6-94
Kel B110 £8-37
Ket B200 £9-50
Kef B138 £16-50
Kef DN8 £2-31
Kef DN12 £575
Kef DN13 £3-87
STC40016 super tweeter £6-56
Richard Allan CG8T 8”d/c f/suir. £7:37
23" ohm 70mm 80 ohm, 70mm 8 ohm B

21” 75 oh: -85

7” 4”30180hm £1:-65
8” x 5”3 or 8 ohm £1-T8
10” x 6” 3, 8 or 18 ohm £2:6%
SPEAKER KITS

Baker Major Moduie each £13 24
Goodmans Mezzo Twinkit pair £47-18
Goodmans DIN 20 each £13-44
Helms XLK 25 palr £25-44
Helme XLK 30 palr £17-13
Helme XLK 52 palr £46-25
Keffit 1 pair £48- 44
Keffit 3 esach €42-50
Richard Allan Twinkit each £10-37
Richard Allan Triple 8 sach £15:94
Richard Allan Triple 12 each £23-18
Richard Allan Super Triple each £27-50
Wharledale Linton 2 kit palr £23-12
Wharfedale Glendaie 3 kit pair £40-60
Wharfedale Dovedale 38 kit pair £63 12
PA/DISCO AMPLIFIERS

(carr. and ins. £1)

Baker Major 100 watt £57-25
Linear 30/40 £30:00
LInear 40/60 £35-00
Linear 80/100 £58-98
Linear 100 watt slave £44:00

Eagle PA range In stock—ask for catalogue,

Free with speaker orders over £7—
“Hi-Fi Loudspeaker Enclosures” book. All units guaranteed new and

perfect. Prompt despatch,

Carriage and packing:

speakers 38p each,

12” and up 50p each. Speaker kits 75p each (£1.50 pair) tweeters and

crossovers 25p.

fncluding V.A.T. 25% on Hi Fi, 8%, on PRO and PA
WILMSLOW AUDIO (Dept. PW)

Loudspeakers: Swan Works, Bank Square, Wilmslow, Cheshire. SK9 1HF
Discount Radio, PA, Hi-Fi: 10 Swan Street, Wilmsiow
Send stamp for free hooklet *Choosing a Speaker”

Cassettes b
buy!
Agfa Low Noise Cassettes 1 5 w®
AT LESS THAN 3 | g e ¢
HALF PRICE! €120 ®p | £EST0 | £7.38
AGFA HIGHDYNAMIC gete sp g’t,. §§§§
SUPER Cioa® | a5 | £438 | 04
AGFA STEREO-CHROM 1 5 10
CHROMIUM DIOXIDE  coo | £rg0 | 6680 | &bse

SAME DAY DESPATCH.

P. & P. 5p per order

WILMSLOW AUDIO

(DEPT. PW)
10 SWAN STREET, WILMSLOW
CHESHIRE, SK9 1HF

Cut-price prerecorded cassettes—send stamp for list

1C20 10+10W stereo amp-
|ifler with free bookiet and
printed circuit £6-58
(£1-90)

SINCLAIR
PZ20 power supply kit for
above £4-45 (£1+46)
VP20 stereo volume, tone

controt and)preamp kit

AMPLIFIERS £4-95 (£1
SEND SAE FOR FREE DATA BOOKLET

SINCLAIR CALCULATORS

Sclentific calcutator assembled £15-44 (£1-51)
Cambridge calculator assemblied £10-07 (£1 13)
Cambridge memory assembled £10-81 (£1-14)
Oxford 100 £16-50 (£1-20). Oxford 200 £15-95
(£1-70). Oxford 300 £23-95 (£2-4
CALCULATOR POWER SUPPLIES

Mains adaptor for Oxford series £2-65 (£1:04)
Mains power unit for Cambridge, Cambrldge Mem.
and Scientific calcs £3-60 (£1-30)

FERRANTI ZN414

IC radlo chip with data £1-20 (49p). Also available
kit of extra parts to complete a radio £2:55 (83p)
Send sae for free leaflet

SINCLAIR PROJECT 80
AFU £6-38 (£1:93)

Z4 0 £4-97(£1-53)
Z60 £6-38 (£1-93)
Q16 £6-70 $£2 10
PZ5 £4-62 (£1- 59;
PZ6 £7-41 (£2-28,
PZ8 £7-25 (£2-20)
Decoder £7-46 (£2-23), Trans for PZ8 £3'75
1-41). Tuner £11-43 (£3:48). Stereo 80 £11-43
(£3 48). Project 805 £29-95 (£8-27), Project 8055Q
£36-95 (£9- 70) Project 80 SQ Quad Decoder
£16-50 (£4 7).

Stereo 80/2 Z40/PZS5 £24-40 (£6-69)

Stereo 80/2 240/P2Z6 £26-70 (£7-37)

Stereo 80/2 Z60/PZ8 £28-66 (£7°91)

SINCLAIR ICJ2

With 44 page
booklet and printed
circult £3 (£1-08)

DELUXE KIT FOR THE IC12

includes all parts for the printed circuit and

volume, bass and treble controls neaded to
the no (649). Stereo

model with balance control £3- 00 (£1:16).

1C12 POWER K

Supplles 28V 0-5 Amps £3-27 (£1-44).

P REAMP KITS FOR THE ICi2

Type 1 for magnetic pickups, mics and tuners.

Mono model £1:50 (5795J Stereo model £2 70 (86p)

Type 2 for ceramic or crystal plckups. Mono 30p

39p), Stereo £1-60 (59p).

SEND SAE FOR FREE LEAFLET ON KITS

BATTERY ELIMINATOR
BARGAINS

The most versatlle battery
ellminator everoffered. Switch-
ed output of 3, &t, 6, 74, 9 and
Vat500mA£380(155)
Other elimlnators stocked*—

50 m, Itche
model €/7i/9V £2 50 (£1-05)
50mA: V£27(111) 9V£275(£1'l£
cassette type £3:35 (£1:26). Double 4 +4IV
(Eg 20 )(£1 23). 6+8V £3-20 (£1-23). 9+8V £3-20

500m A avy duty modals 8V £3:60 (£1-30).
71V £3-60 (£1 30), 9V £3-680 (£1-30).

S-DECS AND T-DECS
§-DeC £1-98 Essp)

52p)
#-DeC A £S 89 (589;
L-DeC B EG + 99 (86p,

1c canler
Bﬂp (19p)
0c| at £1-92 g29p) :
10 TOS: plain $0p (i8p)
With socket £1-80 (28p)

SWANLEY ELECTRONICS
PO BOX 68, SWANLEY,
KENT BRS 8TQ.

Please add the sum shown In brackets after the
price to cover the cost of post and VAT,
Officlai_credit orders from achools atc welcome.
Na VAT charged on averseas orders.

Al prices are special offers ending 14th Sept,
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'LEARNING BY PRACTICAL PROJECT STEPS

-J.HUGHES
M.A., C.Eng., MIERE

PART 16—TRF RADIO RECEIVERS

what is called a “carrier” on which is super-

imposed the audio signals we wish to receive.
The carrier can be one of a vast range of frequencies
which cover the radio frequency spectrum from a
hundred kilohertz to several hundred megahertz. The
audio frequency signals are superimposed on the
carrier by a process known as “modulation” and there
are several forms. The oldest form is AMPLITUDE
MODULATION (AM). As its name suggests the audio
frequencies are used to make the carrier’s amplitude
vary in exact relationship to the amplitude of the
audio signal, as shown in Fig. 112.

All frequencies are suitable for amplitude modula-
tion but generally speaking we think of the long,
medium and short waves as being the primary
domain for AM. Within the same bands there are
other modes of modulation which are used for
specific commercial or technical reasons. For
example, most amateurs using telephony now operate
on SSB (single sideband) as this enables them to
radiate power more efficiently while, at the same
time, using only half the bandwidth. However, SSB
is still only another form of AM.

/\/\ /\/\ Audic frequency
\V o

WHE,N a radio signal is transmitted it comprises

'signa

Radio frequency
carrier

Amplitude
modulated
carrier

FKO43

Fig. 112”: Formation of an amplitude modulated (AM) signal from
audio and RF sources.

- Practical Wireless, September 1975

Facsimile transmission of photographs and weather
maps is carried outon the short waves using a process
resembling FREQUENCY MODULATION (FM) al-
though not in its normal form. We normally associate
FM with the VHF bands, rarging from about 80MHz
and upwards in frequency. With frequency modula-
tion the carrier is modulated by shifting ifs frequency
up and down in proportion to the amplitude of the
audio signal impressed upon it. It should be clear
that when frequency modulation is applied to a
carrier the receiver has got to be capable of receiving
a range of frequencies when it is tuned in, the
maximum positive and negative-going excursions of
the frequency being set by the maximum amplitude
of the audio signals. Therefore the receiver has to
have a certain bandwidth centred on the nominal
frequency of the carrier. Although this seems obvious
for FM signals the same argument applies to the
reception of amplitude modulated signals, but the
reason is not quite so obvious.

When a signal is amplitude modulated the carrier
is modified to become (1) sum of the carrier plus the
frequency of the audio signal and (2) difference
between the carrier and the audio frequency, plus
(3) carrier frequency. Thus if a carrier frequency of
1,000,000Hz is used to carry an audio tone of 1,000Hz
the frequencies transmitted would be 1,001,000Hz
and 999,000Hz, plus the original carrier. These extra
signals are called the upper and lower sidebands. The
frequencies of the sidebands depend on the frequen-
cies of the audio signals but one can limit the
excursion of these sidebands by preventing audio
signals greater than a certain frequency reaching
the modulator.

On the medium waveband the width of the side-
bands becomes critical in so far as they might cause
one station to overlap another, so the more one
limits the frequency range of the audic signal the
more stations, theoretically, can be accommodated in
a particular waveband. This is one of the reasons why
one does not expect the same high-frequency
response from a station received on the medium
waveband as one received on FM at VHF where, at
present, there is less problem with station crowding
and a wider bandwidth can be used.

We can experiment with a straightforward medium
wave transistor portable radio to experience the
presence of the sidebands. Try tuning in a station,
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making sure to obtain the best setting of the dial
to give a good quality signal. Now very gently offset
the tuning upscale and downscale. Notice that the
sound quality becomes more shrill as it losses its
bass frequencies. This is simply moving the tuning
of the receiver to pick up the higher frequency side-
bands, at the expense of the lower frequencies which
are nearer to the carrier and consequently move out
of the bandwidth of the radio.

Clearly a radio receiver MUST have a bandwidth
that allows the reception of the carrier as well as the
maximum excursions of the sidebands, for every
setting of the dial, if we wish to get the best quality
signal. A receiver having too narrow a pass-band will
cause high frequency audio signals to be lost, even
on tune but, on the other hand, a receiver having
too wide a pass-band will suffer from interference
from stations on adjacent channels.

We have dived into the deep end of this kind of
explanation although all we are going to describe
are a few experiments on T-Dec. The answer is,
simply, that the bandwidth of tuned circuits is most
important and we hope to instil a better apprecia-
tion of how good quality tuned circuits and good
matching can make or mar a radio receiver.

We shall limit ourselves to receiving amplitude
modulated signals on the medium waveband, approxi-
mately 525kHz to 1-605MHz. The signal transmitted
from the broadcasting station is broadly described
as an electromagnetic wave. To be more precise,
there are two signals radiated by a transmitter, one
is rather like a magnetic field which can induce small
currents in coils wound on ferrite rod aerials and the
other is an electrostatic field which needs a long wire
aerial or a dipole for reception. One signal always
goes with the other but the range of the electrostatic

signal is usually greater. )
Secondary coil (only

required for second
experiment)
4-5 turns insulated

Primary winding tlexible wire

70 turns 22 SWG

enamelied copper
wire

152mm{87)

X 9mm (3/g) diameter
FKO44

Fig. 113 Construction of aerial coil on ferrite rod, used in experiments
shown here,

In practice most modern transistor radios embody
ferrite rod aerials and operate by picking up the
magnetic field; usually we are only interested in
receiving local stations on the medium waves.
Because of this we shall use a ferrite rod, Fig. 113,
aerial for all our experiments this month. When
winding this make sure that the turns are tight
and try to separate one turn from the next by about
the thickness of the wire. Sellotape can be used to
hold the ends of the wire in place.

If this coil is placed with its axis perpendicular to
the line between the receiver and a transmitter the
radiated magnetic field, oscillating at the carrier
frequency, will induce small voltages across the
windings, just like a transformer in which the
secondary has been moved away from the primary.
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Obviously the induced voltages are going to be very
small indeed, in reality a microvolt or two. More
important is the fact that ANY radio stations lying
on the right line will induce voltages irrespective of
the frequency. A transformer will operate, in theory,
with any frequency of input voltage if one ignores
problems involving power dissipation. Off the per-
pendicular line the induced voltages will be lower.

If we place a capacitor in parallel with the coil
we alter the state of affairs significantly by making
a frequency selective, or tuned, circuit. The im-
pedance of the parallel circuit becomes low for all
except one particular frequency, the resonant fre-

. 1 .
quency, given by f= ——. The impedance of
! 2a/LC
the circuit rises to a maximum value depending on -
¢ -0
FKO45 +4BV
Ri « .=
10k
c1
L1 5 Crysjta[
" OuF earpiece
it J
" - - BC108  Tr2
i - 300pF BC108
ov
-0

Fig. 114 First experiment, demonstrating effect of loading on coil Q.

the Q, or efficiency, of the coil. The higher the Q the
sharper will be this tuning.

There are two main factors which control the Q
of a coil. One, which we can do very little about, is
the internal resistance of the coil itself. This should
be as low as possible for maximum Q, hence the use
of reasonably thick 22 SWG wire. The second factor
is the effect of parallel resistance across the tuned
circuit, which is directly influenced by connecting
into another stage. This latter effect is something we
definitely can control.

The first two experiments demonstrate very

cffectively the effect of loading on the Q of the tuned
circuit. Use the coil to make up the circuit of
Fig. 114 on T-Dec, Fig. 115. The tuned circuit is
connected via Cl to the relatively low input im-
pedance stage of Trl which is operating as a detect-

1 Ferrite rod aerial
/V

¢ +4'BV

To earpiece
Fig. 115: Arrangement of Fig. 114 on T-Dec.
Practical Wireless, September 1975
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You have heard of “‘Long Life” batteries, mitk and beer, so
why not a ‘‘Long Life" catalogue? The thought struck me

the other night when | visited a friend to chat about a joint’

project we were building. We needed a few bits and pieces,
so he went to a drawer and pulled out a catalogue. Yes, it

was the famous Home Radio Components catalogue alright, -

but at first | didn't recognise it. ‘‘Gracious! How old is it?"
1 exclaimed. **Oh" he said, ‘‘about 5§ or 6 years”. Fascinated,
| sald “Can you still use it? Surely, it's years out of date?".
“No, not really’” he said, you see many basic things like
plugs, sockets, resistors, capacitors, switches, don't change
much. Only the prices change, and Home Radio were
wise enough to take all prices out of their catalogue many
years ago and.put them on a separate list. What's more,
they were far sighted enough not to change their catalogue
numbers, so all | have to do is to write or phone them
occasionally and ‘hey presto’ along comes an up to date
price list. Not a penny extra to pay!"” "You really believe in
getting your money's worth out of a catalogue" | said.
“Sure thing" he replied, “but | might have bought four or
five catalogues and still not ordered any more goods. These
catalogues must cost Home Radio a bomb to produce, so |
imagine they are quite pleased if one of their catalogues
produces business for say two years or more. However {
must admit it's about time | got myselt a new one”.

This conversation set me thinking, Home Radio Components

really do produce a catalogue that wili iast and last, and a
service to back it up. So if you are keen to save the pennies,
send for a copy today. You may still be using itin 1977. On the
other hand, if you really like to keep up with the latest
developments, Home Radio will be happy to sell you a new
one. Each year they spend at least 5 or 6 months revising it
in order to bring the latest trends to your notice. Either way
you cannot lose. Especially when you bear in mind, that
although the initial cost is 65p plus 33p postage and packing,
they enclose 14 vouchers each worth 5p if used as directed.
Add to that the fact you could easily make it last two or
three years . . . well, to borrow a phrase, “You never had it
so good". Don't wait, send off the coupon today with your
cheque or P.O. for 98 pence.

G TS SEE GAE S GET SED e T S S e -

65[)‘. plus 33p PACKING

Please write your Name and Address in block capitals

NAME. ... By L s s e S et

Pas" r”ls caupaﬂ : ADDRESS ........ ........ -

withcheque orPO.for78p.

| Home RADIO (Components) LTD. Dept. PW,
234-240 London Road, Mitcham, Surrey CR4 3HD
- aEe OER R aEm . ] -— e o, .. - -

The price of 88p applies only to customers in the U.K
and to BFPO Addresses.

Practical Wireless, September 1975
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HOME BADIO (Components) LTD  Dept. PW, 234-240 London Road, Mitcham,CR4 3HD

(Regn. No.
London 912966)

Phone 01-648 8422 |
379

www.americanradiohistorv.com


www.americanradiohistory.com

POWER UNIT Type A126

Supplying 6, 75 or 9
Volt DC st 200 mA.

" In moulded case form-
ing a 2 pin 5A main~
plug.

2 metre output lead
with 4-way mutiplug
giving 2-1 and 2-5 mm
sockets and- 3-8 mm
plugs.

Price $2°80. Post 10p.

2" and 4” PANEL METERS
2 4

SIZE: 60mm Wide BSIZE:110mm Wide
x #5mm High x X 82mm K!gh X
A0mm

. 43mm Deep.
LR. Movement LR.
Ohms

0-50 micro A, 1400

B
0-300 Volt  SO0OK
g Meter 170
VU Meter 8250
VU Meters are complets with detectors.
lfodem ‘wide view.
27 §3-20 Post 10p. Price 4” £4:00
Poat 101) Lamps 60p per zet,

1 watt CARBON FILM RESISTORS

§ watt at 70°C E 12 range 10 Q—1M Q 5%
tol above 470 K 3 10% tol at 95p per 100.

C1000 MULTIMETER

Special Offer
Compact General Pur-

pose Mini Multimeter.
Input Reslatance 1000
ohms per volt

anges:
AC Volts  0-15, 50, 250,
DC Voits 0—10.v50, 2590,
DC Current 0-1 mA
0-100mA
Resistance 0-160K ohms
Bize 80 x 24 x 90 mm

Complete with Batteries, Test Prods,
Instructions. Special price £8'30 Post 25p.

C1001 MULTIMETER
Input Resistance 20,000 ohma per volt
Overload protection
150 #A movement, clear scale
Ranges—AC Volts 0-10, 50, 250, 1000V
DO Volts 0-5, 26, 128, 500, 2500V
DC Current 0-50 mA
Resistance 0—60 Kohms, 0~6 Mohms
Decibels —20 to +22 dB,
Ca
mm Case, Test Prods} and Batteries
8ize: 115 X 88 x 27 em.
Price £0-85. Post 20p.

TRANSFORMERS

CASED TRANSFORMERS

Housed in smart resin-coated steel cases,
with 3-core power cable and outlet socket,
fused primary winding, Isolation types are
fitted with 3-pin outlet sockets, and are
available with 110 volt or 240 volt output.
(Please state). Auto types are fitted with
2-pin fiat style sockets up to 500 VA. 3-pin
gockets from 750 to 3000 VA. Bee Auto and
Isolation sectfons for prices.

SAFETY ISOLATING
Prim, 120/240V. Sec. 120/240V. Centre Tap
with Screen.
YA Ret Price Price
(wafts) No. Plugs

2 Pin +
arth
149
150
151
152
153
154
155
156
167
158
169

id g g t-1-3:-4 4

POHEHOO0000
E4333-4:4-1 044

I2 & 24 Volts Prim. £200-240V.
Pr’lce

s
£

24V

oo
FDBARI= LD
-1
(r

R emmd'qmauh&«gh
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PLASTIC CASED SILICON‘ BRIDGE RECTIFIERS
One Amp Two Amp Four Amp Bix Amp

50 P.LV.20p 50 P.LV.35p 100 P.LV.55p 5orIvln
mur.lv 25p 1oor1 V.40p 200 P.I asp

V.28p 200 PLV.45p 400 P.L
soorxv 30» 4oor1.v50p 600 P.I. 75p

ADD 10p P & P PER ORDER

€00 PIV. 80y

POWER UNIT Type CC 12-05

Output switched 3, 4-5, 6, 7-6
9 and 12 volts at 500 mA D.C,
Operates from 240 V mains,
suitable for Radioa, Tape
Recorders, Record Players ete
Bize 7-8 x5-0x14-0cm. Price

PLEASE
ADD

AUTO TRANSFORMERS
Price
Open

Price  Price
Ret.
Watts No. 2& 8 pin

£
Tapped at 115, 220, 240 Volts
20 113 385 020
Tapped at 115, 200, 220, 240 Volts
160 4 638 020
200 &6 020
66
7

o000
S3RR88

£8-95. Post 25p.

MINIATURE NEONS

mended ballast resistor 150K
Price: Packet of 10 for 60p. Postage 15p.

6mm dia., Imm length leads length approx. 20mm. Recom-
ohms for 240 Voit operation

CANTERBURY, KENT.

Send 25p for Catalogue

A.S.P. LTD.

DEPT PW9, SIMMONDS ROAD, WINCHEAP,
Tel: (0227) 52436

. kits of exceptional quality” (AUDIO mag. Dec. 1-974)
.. These kits are very good"’ (P.W. mag. June 1975)
BUILD AND REBUILD AND DESIGN YOUR OWN WORK-
" ING PROJECTS—NO SOLDERING -

alarms,
deteclon. solar cell, photoelectric cell,

Radios, microphones, burgiar

cats,

birds, guns, organs, lllumlnometers, voltmeters, meters
of all types; efc., etc., plus.your own circult designs.

COIIIPLE'I;EI.Y SAFE—suitable for all, from beginners on.

inter-comms, ferrite
voice relay, eiectronic

10-45,
150 £33-95. Add-on kits, spares, avallable too.
Prices Include Valuable Manuals, Battery, p. & p. VAT etc.
Cheque/P.0./Cash (or 11p for literature) to DEPT. PW

Satisfaction guaranteed

ELECTRONI-KIT LTD, 408 St.John's Street,

London, EC1. (01-

380 RERERE

-43, over

278 4579

Newest, neatest
system ever de-
vised for storing
small parts and
components.: re.
IISKDI'S. CIPICICOI’S.
diodes,  transis-
tors, etc. Rigid
plastic units, in-
terlock together
in - vertical and
horizontal _com-
binations. Trans-
parant plastic
drawers have label
slots. have
space dividers. Build up any
size cabinet for wall, bench or table (op

N-T-E-R-L-0-G-K-

I-N-G

PLASTIC STD RAGE - DRAWERS

SINGLE UNITS (S'XZ*'XZ*')
BLE N £3 50 Dozen TREBLE (3D) £3-50for8
DOUBLE TREBLE £4-90

EXTRA LARGE SIZE (6Dl) £4 -50 for 8.

Carrlage 50p. Orders over £10 please add IO

TITY DISCO TS$1 5% in £1

}L/o for orders over £60 Quotatnons for large qulntmes

EASE ADD 8% VAT TO TOTAL REMITTA

FLAIDUNE %

carr,
or orders over £20

CE,
PW7), 124 CRIC%EXVOOD BROADWAY

LONDON N.W.2 01-45
e SPPLES
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ing amplifier. It is biased into almost complete con-
duction so that when positive going excursions of
any applied AC appear at its base the transistor finds
it hard to go any further into conduction and there
will be little negative going signal at its collector. On
the other hand negative going excursions will find it
easier to take the tranmsistor slightly out of conduc-
tion and amplified positive signals will appear at
the collector. These positive signals should be at the
carrier frequency but will be varying in amplitude
in sympathy with the audio frequency. It is neces-
sary to “detect” the signal by cutting off the negative
going portion otherwise we shall be unable to regain
any audio information as the average signal level
would have been zero. The detected signal, still at
radio frequency, is then fed to a second, more con-
ventional, grounded-emitter amplifier where its level
is increased. The signal at the collector of Tr2 is
fed to a crystal earpiece the capacitance of which
effectively shunts out the radio frequency component

o
R‘% +45V
10k$

305hF
. Crystal
earpiece

[ &
>0

Fig. 116 : Circuit modification to retain high Q of tuned circuit.

of the signal leaving only the audio frequency
“envelope” which should be heard as an audio signal

To earpiece
Fig. 117 Layout of circuit of Fig. 116.

coil has a much lower output impedance and while
the voltages developed across it will be less than the
main coil there is a greater current drive ability. We
have made, in effect, a simple transformer which
allows the current sensitive input stage of Trl to
draw the current it wishes without reflecting its
impedance across the main tuned circuit. If this
theory is correct the Q of the main tuned circuit
should not be so adversely effected. Make up the
circuit Fig. 117 and you should be pleasantly sur-
prised by the vast improvement in signal level
obtained as well as the improved ability to separate
the stations, or selectivity.

We should, perhaps, add a note of sympathy for
those who live in the more remote parts of the
country because, although we imply good reception

in the earpiece. Tr * -0
You will be fortunate if you can hear anything SSilss o =S kAl
very much with this circuit until VC1 is set to its OAuF S
minimum capacitance, i.e. the vanes are fully open, —
and then you should hear a conglomeration of local
stations all on top of each other. The signals will be
weak and almost impossible to separate from one R4
another. The reason for this is that the input im- vC1 ™ o]
pedance of Trl is very low and has lowered the Q /: e‘;:_yféi'e
of the tuned circuit, as well as being so low that we Op
are getting anything but optimum power coupling
between the two stages. 4 Tr3
To prove the point use the same components in the i BC108
slightly different circuit shown in Fig. 116. Notice T OuF ov
that you need to put about four turns of flexible : -0
insulated wire on the ferrite rod over the top and at Fig. 118 above, shows addition of emitter follower stage to provide
the end of the basic 70 turn coil. This secondary feedback.
Fig. 119: below, practical layout of circuit of Fig. 118.
I
E Iy g 20
///I/ Q:as‘a&mﬁnﬁ)cfz .
’///// S o ar.-—_f.ogba:ngf
111 &S e Gl I
/II- bmm.nmngg
7 < X-wce) -
/I/ /I fmuﬁ?g Qi‘?; To earpiece
/I/ / [ BB o | s
[liFerrite rod o pempema3s |
/11 aerial - ¢ ¥ o 0 s s 7
¢ A - . Y A h m?"’g‘:’" oV
e =
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Fig. 121 above, suggested arrangement for Fig. 120,

Fig. 120: below, alternative TRF circuit arrangement using the
ZN414 integraled circuit.

[}
Crystal
C13009F ear%iece
e
-1
i o
0
FK048

from this circuit, it would be fairer to add that it is
only suitable for reception of stations within a fifty
to hundred mile radius!

For those who do not like having to wind an exira
coil on the aerial there are other ways of improving
the Q. If the output impedance of the tuned circuit
cannot be reduced than the alternative is to increase
the input impedance of the subsequent amplifiers.
The circuit of Fig. 118, layout in Fig. 119, shows how
this can be done by using an emitter follower. This
has a very high input impedance and is biased into
conduction by the 100kQ resistor, R1, feeding its base
through the coil. The bias current is obtained by
negative feeback from the collector of Tr2 and C2
bypasses any radio frequency signals to earth. Tr2
acts as an amplifying detector just as before and Tr3
provides a greater degree of amplification. Note the
high value of collector load for Tr3, which is neces-
sary to prevent instability. You can reduce this value
down to about 10kQ in easy stages but at some point
you might find that the circuit starts to oscillate.

While this latter circuit does work we have in-
cluded it to demonstrate, in a simple way, the prin-
ciple of operation of a very well known integrated
circuit which, these days, is by far the best way of
making a TRF radio. It is the ZN414, well worth the
investment of about a £1, if nothing else, for the
satisfaction of getting a radio to work when outside
the range of the preceding experiments! The in-
tegrated circuit, Fig. 120, contains a very high input
impedance amplifier which is biased in much the
same way as our preceeding experiment, with Rl.

382
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The IC contains a much higher degree of amplifica-
tion than we could possibly obtain with conventional
components without instability creeping in and as a
bonus contains the detector and a degree of auto-
matic gain control as well.

Apart from the obvious advantages of the extra
gain and added refinement of AGC there is little
difference between the principle of cperation of this
device and the preceding circuits. Resistor R2 cor-
responds to the collector load which goes to the
positive rail. In the case of the ZN414 it only needs
1-2V to drive it and we have obtained this by using
the forward voltage drop across two dicdes, D1 and
D2, in series with R3. C2 acts, in place of the internal
capacitance of the earpiece, to filter out the RF
carrier and we have added a conventional audio
amplifier stage to bring up the level for comfortable
listening. When using this little radio note the high
degree of selectivity given by its high input im-
pedance. The layout is given in Fig. 121.

Finally, a brief point about having too narrow a
bandwidth which would limit high frequency audio
responsc. This problem did not crop up at all in
our experiments, apart from the earlier reference to
it. The reason is that normally the Q of simple tuned
radio frequency circuits is never likely to give too
narrow a bandwidth, consequently a TRF receiver
such as the one described, will give as high a quality
output as is possible when operating on medium
waves. The only drawbacks which would force omne
to more sophisticated circuits are the lack of sensi-
tivity and the problems of overcrowding on the wave-
band which necessitate narrower bandwidth receivers
giving poorer quality associated with narrow band-
width.

This is the concluding part of the present series of Experi~
mental Workshop.

points arising . . .

REACTION TIMER

April 1975. In the circuit diagram Fig. 1 page 1098,
R3 should be shown as 27k and R4 as 47kQ. The
component list is correct.

BENCH STABILISED POWER SUPPLY

February 1974. In use a fault developed giving
a permanent output of over 30V. This was found
to be caused by a short circuit inside Trl, a 2N3053.
This was replaced by a Texas Instruments BFT39
which has proved satisfactory.
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Total Building Costs

£903 ¢k

Y Transistor Tester NPN-PNP,
% 4 Trangistor Push Pull

Amplifier,

Components Include: 24 Resistors @ 21 Capacitors @
Mica Baseboard @ 3 12-way connectors

piece @
Tuning Condenser
yards of wire @ 1 Yard of sleeving etc.

Y b Transistor Short Wave
Radio.

% Electronic Metronome.
% Electronic Noise Generator,

© 3 Knobs @ Ready Wound MW/LW/SW Coils

NEW EDU-KIT MAJOR
Completely Solderless Electronic Construction Kit
Build these projects without soldering iron or solder

% 4 Transistor Earpiece Radio, % i}!lr!lrétmlz_xﬁsistor Push Pull - % Batteryless Crystal Radic.
plifier. + One Transizior Radio.
Signal 5 : -
* Signal Tracer * 7 Transistor Loudspeaker % 2 Trangistor Regenerative
% Signal Injector Radio MW/LW. adio.

* 3 Transistor Regenerative
adio.

% Audible Contjnuity Tester

% Sensitive Pre-Amplifier,

10 Transistors @ 34" Loudspeaker @ Ear-

© 2 Yolume controls @ 2 Slider Switches @ 1
@ Ferrite Rod @ 64

@ Parts Price List and Plans 55p free with parts.

{Overseas Seamail

P & P £2-35)
ROAMER
NINE

WITH V.H.F.
INCLUDING
AIRCRAFT

Nine Transistors, 9 Tuneable wavebands as Rouuer Ten.
Built in ferrite rod aerial for MW/LW. Retractable
chrome-plated telescopic aerial for VHF and §W. Push
Pull output using 600 mW transistors. 9 Transistors and
3 diodes, tuning condenser with V. H.F. section, separate
coil for aircraft, moving coil loudspeaker, volume ONfOFF
and way controls. Attractive all white case with
red grilie and carrying strap, Size 93” x 7” x 23"

approx. Parts Price List and Plans free with parts.

Total PP & Ins. 44p
g g ] (Overseas
Building Seamail

s :
Costs .

POCKET
FIVE

NOW WITH 3” LOUD-
SPEAKER

3Tunablewavebands.M.W .
LW, and Trawler Band,
7 stages, B transistors and
2 diodes, supersensitive

Total Building Costs

ferrite rod aerial, attractiveblack n PP &

and gold case. Size 53 x 14" x :I;és
P

8% approx. Plans and Parts
Price List free with parts. (+ 25%, VAT 62p)
{Overseas Seamail P & P £1-70)

NOW WITH 8~
LOUDSPEAKER

‘Wavebands, transistors and
® speaker as Pocket Five.
Larger Case with Red
Speaker Grille and Tuning
Dial. Plans and Parts
Price List free with parts.

(Overseas Beamail
P & P £1-70)

Total Building Costs

L] PP & Ins,
36p
{+259% VAT 80p)

Series -

Build this
exciting New
series of designs
E.V.5. 5 Transistors and 2 diodes. MW/LW. Powered
by 4} volt Battery, Ferrite rod aerial, tuning condenser,
volume control, and now with 3” loudspeaker. Attractive
case with red speaker grille, Size 9” x 53" x 23" approx.
Parts Price List and Plans free with parts.

Total . PP & ins. 36p
Building Overseas Seamail
costs P & P £170)

E.V.8. Case and looks as above. 6 Transistors and 3
diodes. Powered by 9 volt battery. Ferrite rod aerial,
3" loudspeaker, ete., MW/LW coverage. Push Pull out-
Dut. Parts Price List and Plans free with parts.

Total . PP & Ins, 36p
Building (Overseas Seamail
Costs P & P £1-70)

E.V.7. Case and looks as above. 7 Transistors and 8
diodes. Six wavebands. MW/LW, Trawler Band, SW1.
$W2, SW3, powered by 9 volt battery. Push Pull cutput.
Telescopic aerial for short waves. 3”7 Loudspeaker.

Parts Price List and Easy Build Plans free with parts.

Total " PP & Ins. 38p
Building {Overseas Seamail
Costs P & P £2:00)

XTIy, ¢

ROAMER EIGHT
Mk |

NOW WITH VARIABLE

TONE CONTROL

7 Tunable Wavebands: MW1,
MW2, LW, SW1, 8W2, SW3
and Trawler Band. Built in
Ferrite Rod Aerial for MW and LW, Chrome plated Teles
scopic aerial can be angled and rotated for peak short
wave listening. Push pull output using 600mW transistors,
Car aerial and Tape record sockets. Selectivity switch.
A transistors plus 3 diodes. Latest 4" 2 watt ferrite magnet
loudspeaker. Air spaced ganged tuning condenser. Volume/
on/off, tuning wave change and tone controls, Attractive
cage in rich chestnut shade with gold blocking. Size 9 x 7 x
4in. approx. Eagy to follow instructions and diagrams.
Partg price list and plans free with parts.

£8.75 PP & Ins, 65p

Total building costs
{Overseas Beamail
P & P £350)

TRANS EIGHT 8 TRANSISTORS snd 3 DIODES

6 Tunable Wavebands: MW. LW, W1 8W2, SW3 and Trawler Band.
Sensitive ferrite rod aerial for M.W, and LW. Telescopic aerial for Short
Waves, 8in. Speaker. 8 improved typPe transistors plus 3 diodes. Attractive

Total building costs
£598

{Overseas Seamail P & P £2-00)

case in black with red grille, dial and
black knobs with polished metal inserts
Size 9x5%x2}in. approx. Push pull
output. Battery economiser switch jor
extended battery life. Ample power to
drive a larger speaker. Parts price list
and plans free with parts.

PP & Ins. 40p

ROAMER SIX

black knobs with polished metal inserts. Total
Size 9x 5} x2%in approx. Plans and building
parts price list free with parts. costs

Practical Wireless, September 1975

CASE AND LOOKS AS TRANS-EIGHT

6 Tunable Wavebands: MW, LW, §W1 §W2
Trawler band plus an extra Medium waveband for easier tuning of Luxembourg,
etc. Sengisitve ferrite rod aerial and telescopic aerial for Short Waves. 3in. Speaker
8 stages—6 transistors and 2 diodes. Attractive black case with red grille, dial and

£548

PP & Ins. 40p
{Overseas
Seamail

P & P £2:00)

) £ (11 1-Ro00000RBHN060000C00SA 00000 00aE

ROAMER
TEN Mk 2

} WITH VHF INCLUD-
NG ATRCRAFT

Now with free earpicce
and switched socket.

10 Transistors. Latest 4”
2 watt Ferrite Magnet
Loudspeaker.

@ Tunabls Wavebands,
MWI1, NW2, LW, 8W1,
SW2, SW3, Trawler
Band, VEF and Local
Stations algo Aircrat Band.

Built in Ferrite Rod Aerial for MW/LW. Chrome
plated 6 section Telescopic Aerial, can be angled
and rotated for peak short wave and VHF listening. Push
Pull output using §00mW Transistors. Car Aerial and
Tape Record Sockets. 10 Transistors plus 3 Diodes,
Ganged Tuning Condenser with VHF section. Separate
coil for Aireraft Band. Volume onfoff. Wave Change and
tone Controls. Attractive Case in black with silver block-
ing. Size 9” x 77 x 47, Eagy to follow instructions and
diagrams. Parts Price list and plans 50p free with parta,

£11-87

“EDU-
KIT”

Build Radios.
Amplifiers, ete.
1ram easy siage

diagrame.

{Total building costs
-Overseas S8eamail
P & P £350)

PP &
Ins. 66p

Five unita
including master unit
to construet

Components include:

Tuning Condenser: 2 Volume Controls: 2 Slider Switches:
FineTone 3”Moving Cnil Speaker: Terminal Strip: Ferrite
Rod Aerjal: Battery Clips: 4 Tag Boards: 10 Transistors:
4 Diodes: Resistors: Capacitors: Three 3” Knobs. Units
once constructed are detachable from Master Unit,
enabling them to be stored for future use. Ideal for
8chools, Educational Authorities and all those interested
in radio construetion,

Parts price Jist and plans free with parts,

Total building - PP & Ins. 35p
costs {Overseas Seamall
P & P £2-35)

“ALL PRICES NOW INCLUSIVE VAT”

IRADIO EXCHANGE LTD

% Callers side entrance “Lavella” shop.
* Open 10-1, 2.80—4.30, Mon.—Fri. 9-12 Sat.

To RADIO EXCHANGE CO., 6la HIGH STREET, BEDFORD, MK40 ISA
Tel. ; 0234 52367. Reg. No. 788372,

fenclose £....0vvvevee TOT tiiiiiiiiiiiieciiiiiiaisinenns

Address ...viieveiiiaitiiiavitneirairieirtitiiesiseans

{Dept, PW9Y.)
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ESSENTIAL BOOKS FOR RADIO AMATEURS

NEW (16ih) EDITION

A GUIDE TO AMATEUR RADIO
by Pat Hawker, G3VA

For over 40 years the many editions of the Guide have heip&d
successive generations of amateurs to learn about amateur
radio and to obtain transmitting licences.

The new edition has been extensively revised and enlarged.
Chapters include: (1) This is amateur radio; (2) Getting
started: (3) Communication receivers; (4) Amateur trans-
mitters; (5) Licence examinations; (6) Operating an amateur
station; (7) Workshop practice, and (8) Amateur equipment.

An entirely new chapter on popular equipment includes
facts on over 160 well-known models—receivers, transmitters,
transceivers. Full constructional details are given of two
simple réceivers and a phone/cw transmitter.

This edition reflects current interest in ssb, vhf, transistor

and valve equipment, Class A and Class B licences. It des-,

cribes how licences are obtained and provides guidance on
both home-built and factory-made equipment.

Almost 100,000 copies of all editions sold

112 pages, fully illustrated Price £1-10 post paid

NBFM MANUAL
by R. S. Hewes, G3TDR, and 6. R. Jessop, G6JP
The relative freedom from interference to television, radio
and audio equipment and the excellent rejection of impulse
noise makes narrow band frequency miodulation attractive
and economic. This manual presents complete coverage of
the subject and is invaluable to any amateur wishing to use

the mode.
60 pages

Price £1-10 post paid

" RAE MANUAL
by G. L. Benbow, G3HB

The standard work for all would-be licensed radio amateurs
studying for the Radio Amateurs’ Examination. This revised
edition meets the present syllabus reguirements.

96 pages

Price £1 post paid

Also by the same author: RAE REVISION NOTES, price

45p post paid

These are just a few of a complete range of technical publications, log books and maps for the radio
amateur. Send a large stamped self-addressed envelope for the compiete list.

The RSGB is the national society representing all UK radio amateurs. Membership is open
to all interested in the hobby: write to the membership section and ask for full details.

"RADIO SOCIETY OF GREAT BRITAIN

35 DOUGHTY STREET, LONDON. WCIN 2AE TEL:

01-837 8688

LEGTROVALU

The best of all!

GATALOGUE 7 ISSUE 3

with 25p refund voucher
Up-dated Price & Product Information

112 pages plus cover. As comprehenslve and up-to-the-minute as possible.
Thousands of Items from vast ranges of semi-conductors including 1.Cs
to components. tools, accessories. technical information and diagrams are
included as well as a refund voucher worth 25p for spending on orders list
value £5 or more SEND NOW FOR YOUR COPY BY RETURN 30 post
it's an Investment In practical money-saving and rellabiiltyl p paid

PRICES—Electrovalue policy is to review prices every three
months rather than try to keep up with day by day changes
as they occur. We have, in fact, held our prices for two such
periods (Jan. 1st—du|y 1st) and our next price review is due
October 1st.

DISCOUNTS abply on all items except the few where
prices are shown NETT. 59 on orders from £5 to £14-99;
10%, on orders list value £15 or more.

FREE POST AND PACKING in U.K. tor pre-paid mail
orders over £2 (except Baxandall cabinets). If under there
is an additional handling charge of 10p.

-QUALITY GUARANTEE. All goods are sold on the
understanding that they conform to maker’s specification.
No rejects, seconds or sub-atandard merchandise.

ECTROVALUE LTD

All communications to Section 2/5, 28, ST. JUDES RD, ENGLEFIELD
GREEN, EGHAM, SURREY TW20 OHB. Telephone Elham 3603, Telex
264475, Shop hours: 9-5.30 dally, 9-1 pm Sals.

NORTHERN BRANCH: 630, Burnage Lane, Burnage, Manchester
M181NA. Telephone (061)4324945 Shop hours : Daily 9-5.30 pm ; 9-1 pav Sats.

RELAY UNIT

Smart steel case 12 x 7 x 43" with
22 PO Type relays, most with at
least 3 sets c/o contacts; 4 reed
relays+coils, 2 pots, resistors,
capacitors, 12BH7 valve, various
diodes, tag board etc etc, Only £3-50

PC ETCHING KIT MK I}
Contains 1lb Ferric Chloride, 100 sg
ins. copper clad board, DALO etch
resist pen, abrasive cleaner etching
dish and Instructions. Now also
includes 2 miniature drill bits. £3-50

FERRIC CHLORIDE

Anhydrous technical quality in 1lb
double sealed packs. 1Ib 80p; 3lb
£1-80; 10Ib £4-65; 100lb £

COMPUTER PANELS
Large quantlty ‘always available.
3ib asstd £1-60; 7lb £2-85; 56Ib £15.
Pack with about 500 components inc.
at least 50 transistors £1.

7lb BARGAIN PARCELS
Hundreds of new components—pots,
reslstors, capacitors, swlitches, +
PChboards with transistors and diodes
also loads of odds and ends Cantents
always channlng Only

P SUPPLY UNIT
G101: Malns transformer, 2A thermal
cut-out, bridge ‘rect.,, will give 1-7-
10-5V output with 2 extra capacitors
{provided), With data. only £1:30

TRANSFORMERS

All mains primaries, 6-0-6V @ 100mA
86p; 9-0-9V 100mA £1-02; 12-0-12V
100mA £1-08. 24-0-24V 500mA £2 20
1A multitapped to give 3, 4, 5, 6, 8

10,12, 15, 18, 20, 24 or 30V, also12012
or 15-0-15 £3-00, 2A version £4-40,
6:5-0-6-5V 500mA £1-45; 17V 1A £2;
%/510;\ £3- 00 sub- mmlature 12-0-12V

OmA

Send 10p Stamp dor llustrated

BARGAIN PACKS
12 BC107 £1-20

2| -20
10 BC328 £1-20
12 BF194 £1-20

7 BF173£1-20
All fuli spec marked components.

8 PIN DIL 741's’
10+-26p;25423p;100+21p;250+20p

555 TIMERS
34- 60p; 104 50p: 254 46p; 1004- 43p

RESISTORS AND CAPACITORS
400 asstd carbon resistors £1-40
250 Hi-stabs 1, 2, 5%, %, , 1W £1-35
100 Wirewounds, 2W to 15W £1-80
200 ceramic, mica etc caps £1-10
100 C280 polyesters, -01--47 £1-30 '
200 min electrolytics, but mainly
unmarked, so only £1-35.

15 airspaced & compression trimmers
up to 1250pF £1-1¢,

JUMBO PACK—1 each of the above,
£9-40 value foronly £7-50111

VEROBOARD
100 sq ins, about 8 pieces asstd sizes
and pitches £1-15

MISCELLANEOUS

; U
SPCO microswitch, 5A 12p; 15 asstd

pots 75p; plug in relay, 25005} 4 c/o
25p; 4 x 80V 10A rects on heat sink,
Ideal batt. charger. £1-20 SN76660N
£1. Good range close tolerance resis-
tors—SAE list 96kHz crystal £1.

Multimeter Catalogue (Free with
orders over £3),

All prices include UK postage
VAT @ 8% or 25% as appropriate.
SAE list, enqulries. Surplus compo-
| nents wanted for cash.

GREENWELD (pws)

51 Shirley Park Road
Southanipton, SO1 4FX.

Tei: (0703) 772501. ®
Also callers welcome at 21 Deptford
Bdy SE8 01-692 2009, & 38 Lower

Addiscombe Rd, Croydon 01-688 2950

PUSH BUTTON BANK
8 interlocking buttons, aach 4 pole
changeover, only 4 x 23 x 1", £1,

TRANSISTOR PACKS
Large quantity of mainly unmarked
out of spec. transistors )ust arrived.
Sample tests show 75% OK. Sold in
mixed packs with PNP, NPN, RF, AF,
plastlc, metal can, small slgnal and
power devices. At least 200 for £1:50;
500 far £3-50; 1000 for £6-00, Out-of-
spec 2N3055's 8 for £1:10. 25 untested
BFY51 type transistors £1 10 25
untested BC108 £%; 100 £
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TAKE 20

DAVID ANDREWS

No. 71 MOTOR SPEED
CONTROLLER

A series of simple transistor projects, using not more than twenty components.

ing. Although exceedingly simple and easy to

make, this device operates directly from the
mairnes and has its components connected to the live
mains without isolation from a transformer. This
drcuit is probably wot suitable for less exprienced
constructors. The project should definitely NOT be
made umnless the constructor is prepared to go all
the way and make a fully insulated and earthed
metal case similar to that which will be described.

BEFORE describing this project, a word of warn-

Speed control

The circuit makes possible the speed control of
series wound brush electric motors as found in
small portable electric drills such as the Black and
Decker D520 and D720 series. When the device is in
circuit speed control is effective from about 20
r.p.m. to half the dnill's normal speed and at low
speeds very little of the normal torque is lost; this
constant torque effect is produced by making use
of a feedback signal developed across the windings
of the electric motor during the portion of the mains
cycle when the thyristor is mot conducting. Because
the momn-conducting cycle is necessary it is not pos-
sible to insert a triac instead of a thyristor to obtain
speed control up to maximum speed. Almost amy
thyristor having minimum ratings of 3 amp and
400V breakdown cam be used in the circuit.

Thyristor operation

To make the thyristor conduct it is necessary to
pass a current between the gate and the cathode
while a potential difference exists across the anode
and cathode of the device. This frigger current is
produced when the gate is made positive with

_respect to the cathode.

Referring to Fig. 1, Rl in comjunction with VR1
and D1 form a potential divider and rectifier across
the mains so that the sigmal at the wiper of VRI1
is a positive going half wave signal, the amplitude
of which can be varied with VR1. If there was a

L o a K L
a CSR1
Rl CRS3/40

(a)

]
i
10k |
{
i Output
Ve i 1o dril
D2 |
D1 1N4004 }
IN4004 Nl
N O —
| Earth
E O e cOnnEction

! E to drilf
'y WO16
Fig. 1: Circuit diagram of the Mofor Speed Controller.
Practical Wireless, September 1975

% components list

R1 10k BW -

VRT  2%Q2wW Wtrewoxmd

D“i L iN4004 :
1N4004

CSR1 CRS3/40 or similar 3A, 400V thynstar . B
Metal case, MK socket, terminal biocks, cable
clamp, wide bezel knob, Bracket for thyristor, good
guality insulating board, stand off spacers Rubber.
grommei tor mains lead .

normal resistive load aaross the output instead of a
drill motor, the signal at the gate of the thyristor
would rise it a positive direction in exact phase
with the rise of the mains across the normally
switched off device.

When the gate current so produced reaches its
trigger threshold the thyristor will turn on and hold
on for the duration of that positive mains cycle—the
power being dissipated in the load. At the end of
the mains cycle the thyristor switches off because
its “holding current” falls to zero. During the nega-
tive half cycle which follows, the thyristor will not
turm on but at the same moment in the next positive
half cycle the first conduction cycle will be repeated.

Motor action

This explanation assumes a resistive load which
guaramntees that at the start of each positive half
cycle the potential at the cathode of the thyristor is
zero with respect fo the gate, hence it is nrot difficult
for the potemtial of the triggering voltage—set by
VR1l—to drive sufficient itrigger current into the
gate.

If, owever, a drill motor is connected across the
output, the drill will start to rotate as soon as the
first positive half cydle is applied, but at the end of
the cyde—when the thyristor switches off—the
motor will “coast” on without extra power being
applied.

During this coasting action the armature of the
motor behaves like a generator and produces a
positive voltage at the cathode of the thyristor so
when the next conducting cycle begins the potential
at the gate has to reach a higher absolute value
before the trigger current flows. This occurs later
on in the cycle so consequently less energy is applied
to the motor and it will mot receive such a great
“kick” of power. The effect is that the motor slows
up stightly.

This operation will, of course, occur repetitively
over consecutive cycles and after a small period of
time the system reaches equilibrium and the motor
runs at a speed set by the potential at the wiper
of VRI.
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If torque is applied to the motor it will naturally
try to slow down during the megative half cycles
so a lower reverse voltage will be generated and
the “kick” of the next positive cycle will be greater,
thus maintaining the near constant torque.

At slow speeds when no load is applied to the
motor the speed may hunt up and down—a process
krown as “skip cycling” because the coasting action
of the motor may prevent a further power kick over
several cycles; as soon as torque is applied, how-
ever, the skip cycling effect stops.

Assembly

When assembling the device take great care over
insulation—sleeve the leads of all the components
which should be mounted on a good quality insulated
board, see Fig. 2. )

Remember that all connections are live to mains
voltages INCLUDING the bracket for the thyristor
and its mounting screw on the reverse side of the
board. Because of this the board should be mounted
on a metal front panel with stand-off spacers (Fig.
3), and the metal panel must be earthed.

—_Hole for
Hole for thyristor
fixing —,
screw
Good quality 2 to 3mm
insulating board
Bracket
/ S/older tag
f

. (o}
Terminal K|
blocks \\
1@ @ 0
To CULPUL/ wrmane
socket |\ N N
E T
v Cable clamp
T L
c:;ams:tal Mains in
w017

Fig. 2: Layout of the components in the Motor Speed Controlier.
Note that the bracket holding the thyristor will be live.

Aturmninium

front panel Front panel with Standard

board fits here aluminium
\ box

10mm stand
offs

Recessed
grub screw [

Solder tag to
take case
earth fead

Aperture to take
3 pin socket

wo18
Fig. 3: Suggested "'safe’’ method of housing the Motor Speed Controller.
386

Do not rely on the insulation of the spindle of the
potentiometer. Use flush knobs which are either
collet fixing or have a deeply recessed grub screw.
Input and output leads are taken to standard elec-
trical terminal blocks screwed to the board and the
mains input lead should be anchored securely with
a cable clamp.

The output can be connected from within the
earthed case to a standard flush mounting MK wall
socket which is screwed to the outside of the case
if a suitably sized aperture is cut to take the ter-
minations of the socket. DO NOT FORGET THE
EARTH CONNECTION TO THIS SOCKET.

Note that R1 must be a five watt device and VR1
a two watt wirewound potentiometer.

wIEGHNIGROSS
UI1LENo.10

presented last month

AVAILABLE NOW!

REPRINT OF PW's
TELE-TENNIS SERIES

July-November 74

Send 75p + 7p (post and packing) to:

Chief Cashier (PW Tele-Tennis), IPC Magazines,
Tower House, Southampton Street,

London, WC2E 9QX
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HIS project is a wonderful example of how
modern technology can bring what was a super-
sophisticated project into the realms of

anyone who is reasonably competent at wielding a
soldering iron. At the same time mass production
of the complex integrated circuit used has brought
down the cost to an amazingly low figure. Some
people might complain that the introduction of
modern large scale integrated circuit technology
takes all the fun out of amateur electronic con-
struction. This may, perhaps, be the case in some
instances but there are many constructors who may
not have the time to embark om lengthy projects
and who like to get down to a job and see it through
in one or two sittings.

It should not take the experienced constructor more
than an hour or two to put this project together.
Because of the simplicity of the electronic assembly
it could, perhaps, be considered more as an exercise
in neatness of construction and, for the real em-
thusiast, could be a useful exercise in producing a
“do-it-yourself”’ printed circuit board.

PERFORMANCE

Having sounded the fanfare perhaps we had better
say a few things about the end product itself. On
the face of it the device is “yet another” digital
cdlock but there are a few significant differences. For
a start, use is made of the popular General Instru-

388

ment Microelectronics device the AY-5-1224. This
is one of the lowest priced digital clock IC’s on the
market, readily available from several advertisers
in this magazine. Being a 16 pin DIL (dual-in-line)
package there is not the usual high cost of a special-
ised socket. The small number of output pins clearly
inplies that there are no fancy options such as alarm
or six digit capabilities. By clever design the manu-
facturers have made amazing use of the few pins
by giving them duplex functions from a strobe signal.

For example, by adding a few diodes to the ex-
ternal circuitry ome has the option of 12 or 24 hour
display (in the 12 hour mode the higher sigmificant
zeros of the hours presentation are blanked). The
internal dividers can be pre-selected to operate
from 50Hz or 60Hz inputs. In this project we have
limited the design to 50Hz operation from 240V
mains. The clock can be set to display minutes and
seconds instead of hours and minutes, by the intro-
duction of a further diode. There is a very unusual
feature in the ‘“reset to zero” facility which resets
the display 'to “All Zeros” whether counting in the
12 or 24 hour mode, in hours and minutes or minutes
and seconds. This reset clears the early stages of
the counter chains completely giving a true zero. An
extra diode in the circuitry will give a BCD output
instead of the seven segment output (we shall not
make use of this facility in this project) and, if
desired, the segment drive outputs can be comple-
mented by means of a single diode operating from
the strobe line.

Practical Wireless, September 1975
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For those who have not come across the device
before we show the typical general purpose appli-
cation circuit in Fig. 1. We have deliberately left out
component values on this drawing to avoid confusion
with the circuit we shall be adopting for the project.
A big attraction of the device is that it requires so
few external components to get it to function. Its
supply voltage is comparatively flexible, between
12 and 18V, and this means one does not have to
make use of a sophisticated power supply. A half
wave rectified supply is adequate. This means that
with a carefully designed printed circuit layout the
whole clock can be made very compact without
introducing too many constructional probiems. The
mechanical construction is rather novel, using three
printed circuit boards in a “bedstead” structure.
Pins are used to route connections from one board
to the next and there is the absolute minimum
amount of free wiring.

Because of the ‘“reset to zero” facility of the IC
it seemed a pity to miss the obvious application of
using the device as a stop clock (it will operate in
“start/stop/reset” mode when counting in hours
and minutes or minutes and seconds). Rather than
include the necessary push buttons and switches in
the basic clock it was felt wiser to offer this facility

JNIC CLOCK
~-RANGE TIMER

with an external plug-in control. This means that
those who just wish to make a simple clock can

omit the extra components. Having the external
control means that the user bas remote control of the
" clock and this in itself could be a very useful feature
for some applications.

A very important application, which seems to have
been missed out on in previous clock designs, is that
in a photographic darkroom. What better than a red

Practical Wireless, September 1975

% components fist

Resistors
R1 470kQ R6 2:'2kQ) R11 1kQ
RZ2 1kQ R7 1-5kQ R12 1-5kQ

R3 2-2kQ RS .
R4 2-2kQ) R9
R5 2-2kO

1-5kQ R13 1-5kQ

1-5kQ R14 1-5kQ2
R10 1:5k(2 R15 1k

All{oriW5s%

Capacitors .
C1 1000uF 25v  ~C2 0-022uF polyester
C3 1000pF polyester

Semiconductors

D1 1N4001 - D234 1N4148

LED1/2/3/4 MAN3640 LED5 General purpose LED
Trt to 11 inc ZTX108

{Ct AY-5-1224

All available from PW advertisers

Miscellaneous
T1, Transformer 240V{12V 100mA, see text SK1[ .
PLG1 5 pin DIN plug and socket. 83, SP onfoff
slide switch. S4, 2P changeover pushbutton unit.
S5, SP push-to-make switch. 3-way mains lead with

_ grommet and clamp. Cabinet material. Feet, plastic
or rubber. Set.of PCB’s (3). Timer control box, 75 x
50 x 25mm {3 x 2 x 1in.) with lid. Veroboard pins, -
0-1in. (18). Sockets for LED's and IC1, see text.

A specially wound transformer is available from
Foresight Electronics, 62 High Street, Croydon,
Surrey for £1:54 inc. VAT/pp. The same firm ¢an
supply the three PCB's for £2:04 inc. VAT/pp.

LED display in a darkroom when printing on black
and white paper? More will be said about stop clock
applications when the control unit is described.
Another advantage of Keeping the extra stop clock -
components outside the main clock is that the
overall size can be kept down. .

For the same reason it was felt desirable to keep
the current drain of the clock to a minimum, allow-
ing use of a small transformer, and to this end, high
efficiency seven segment LED displays are used.
These are MAN3640 manufactured by Monsanto.
Other types that have the correct pin configuration
could be used but they will not give as much
illumination.

FINAL CIRCUIT

The circuit for the complete clock, incduding the
switch and DIN socket for the stop clock facility,
is shown in Fig. 2. Notice that only three external
diodes are used in association with the strobe line
of the IC. These allow fast setting of hours and
minutes at pms 1 and 16 respectively when the
specific switch is closed. The diode going to pin 13
selects a 24 hour display. If a 12 hour display is
required this diode should be left out.

The 1000pF capacitor between pin 3 and earth sets
the multiplexing frequency and the 50Hz reference
signal is fed to the input of the clock (pin 4) via a
470kQ and a 1kQ resistor. The junction of these
resistors is taken to the DIN output socket so that
an external switch can earth the signal at this point
thus stopping the clock. In order to resef the dock
to zero, from the remote unit, it is necessary to take
an output from the strobe line and pin 15 to the

389

www americanradiohistorv. com


www.americanradiohistory.com

Digit select transistors
A

r N\
* Negative supply rail
Mains derived
frequency A L X
for counting W\ 1 "\I>‘
—
—A\WV > > Units
I mins.
-—_/\N\’__ Tens
! mins.
/2 Units
hours
o 4 10{ of 8] 7 Tens
5 hours
240V
40 l AY-5-1224
6 1 e |4 sz
7 sets
Multiplexer frequency
4 digit 0-3"LED display
{common cathode)
" . % ) % % % )
5
F
i '@
, E X 1%
> > .m
> >
L L L A L N L \5'
- > > > >
y
LLL G
i
Tk | ki h |
whe whe whn -*- . /
AN\ S\ 7\ «—These diocdes N
fx Ly3 £33 £33 gre optional . Y — *
W £ £ g £ N O 7 segment drive transistors
£ £ © 2 3 T O
3 E § E 23
£t g ®Og S
v v &S o ow
0 o n K’ w043

Fig. 1: General application circuit for the AY-5-1224 integrated circuit, emphasising the few components needed externally.

DIN socket. The rest of the circuitry is associated
with the LED display.

ZTX108 transistors are used for digit select and
segment drive. With the component values given the
maximum current per segment is 10mA thus the
common cathode digit select transistor never has
to carry more tham 70mA, well within the capa-
bilities of the ZTX108. As the digits are multiplexed
70mA represernts the total display current apart from
the decimal point (a further 15mA). Note that to
get a balance in illumination level it is necessary to

390

drive the decimal point of the units of hours digit
through 1kQ while the rest of the digit segments
are driven through 1-5kQ. The IC itself draws 10mA.
This gives a MAXIMUM current for the whole circuit
of 95mA hence the transformer has to be rated at
10mA at 12V rms to be on the safe side.
Unfortunately there are transformers and trans-
formers! There are several types available om the
market which will serve the purpose but they are
either large and will not fit the circuit board or they
are rather optimistically rated and tend to get hot

Practical Wireless, September 1975
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IN414B  [TN4148 oV
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F P ¥ These can be omitted { see text)
S S2 o s*; # These are fabricated on the PCR (see text)
2 |E g
% ®
(%2}

Count mode:

when operating continunously at the full circuit
current. It is for this reason that we have arranged
for a special transformer to be wound. It can be
operated at the maximum current in the unventilated
cabinet without overheating and has been specially
designed to plug directly into our printed board
layout. Before using other 100mA rated transformers
check their temperature rise when operated over a
period of half an hour or more at full load.

‘CONSTRUCTION

The circuit is built on three printed circuit boards
which are designated:—the front panel, Fig. 3, which
¢arries the LED displays; the rear panel Fig. 4, carry-

Practical Wireless, September 1975

Fig. 2: Circult of the clock described in the article, including the switch
and sockel required for the stop-clock facility.

ing the external connecting socket and switches; and
the main board Fig. 5, which embodies the rest of
the circuitry. At an early stage the constructor must
decide whether or not he wants to use the stop clock
option, If this is not necessary and only a desk or
mantlepiece clock is required items SK1 and S3
can be omitted. At the same time it is not necessary
to cut the fixing holes for them in the rear panel.
If it is decided to keep the option open, drill out
the fixing holes for these components and drill and
file the small slot for $3. The fixing holes and slot
are marked in the printed circuit layout for the
rear panel. Make sure that the two holes between
the copper lands near the top of the rear panel are
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drilled out to about 13 inch (enough for a matchstick
to slide through). These holes are to. facilitate
operation of the hours and minutes set switches Si
and S2.

Once all the holes are drilled start assembly by
inserting all the Veroboard pins into their holes on
the front and rear panels. Pins for 0-1in veroboard
were used in the prototype and these require a suit-
able hole to ensure a tight fit. They should be in-
serted from the COPPER side of the board and
pressed gently into place until they are firmly
gripped in their holes. DO NOT SOLDER THEM IN
AT THIS STAGE. If improvised pins are used trim
off any excess which protrudes on the top side,
with a pair of strong side cutters or a fine hacksaw
blade, and then carefully file the cut end flush with
the board. Try not to make file marks on the board
surface. :

Finish off the top side (non copper side) of the
front and rear panels by painting with a matt black
paint.

When the paint is dry insert and solder the LED
sockets into place. The LEDs themselves are inserted
later. Notice that only 9 of the 14 possible locations
are drilled for each socket. This is to allow space
on the foil side of the board for the large number
of conductors. Because of this remove, or bend flat,
the pins of the socket which are not required. Be
very careful with the soldering because the lands
are not very large and it is very easy to get a blob
of solder bridging across the narrowly spaced con-

ductors. Note that the spacing between socket

locations has been set with the Texas Instruments
“Low Profile” DIL socket in mind. Other types of
sockets might be too wide in which case it might
be necessary to file material off the sides of each
socket until the four fit neatly together. Put the
front panel aside and start assembly of the rear
panel.. .
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Fig. 3 left, and Fig. 4 above, show the end PCB's actual size and com-
ponent layoul, Fig. 4a below, shows the details of the two switches
S1 and S$2, constructed from phosphor bronze strip.

Tin copper land and
underside of bronzey

contact, then soider
into ptace.

Adjust s0 that contacts
are normally open

Insert and bolt into place SK1 and S3 then connect
their tags to the copper lands of the board as shown
in Fig. 4. With reference to Fig. 4a, cut and bend
springy phosphor bronze (a piece of draught ex-
cluder strip will do nicely) into the shape of the
contacts for S1 and S2. These contacts should .be
soldered on their respective copper lands havm-_g
first tinned the underside of each contact where it
comes into contact with the land. Now proceed to
assemble the main board.

When installing the transformer make sure to cut
the spills off short after they have been soldex.red
into place, to prevent any possibility of them shorting
against the bottom of the case on final assembly.
Now decide on whether 12 of 24 hour display is
required. For stop clock operation is might be best -
to go for 24 hour display so that one can time up
to 23 minntes 59 seconds when switched to time in
minutes and seconds mode. For a 24 hour display
insert D4 but this diode can be omitted if a 12 hour

Practical Wireless, Sepfember 1975
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version is required, with preceding zeros ripple
blanked.

Be careful about the polarity of the small diodes
and in particular make sure that the transistors are
connected oorrectly. It should be noted that the
four digit select tramsistors, which are on their own,
are orientated differently from the rest of the
transistors! Ideally, use a 16 pin socket to carry IC1
otherwise one may invalidate any manufacturer’s
guarantee. If it is decided to solder it into place

take all the necessary precautions to prevent damage -

from static charges. When installing IC1 be
especially careful that it is inserted the correct way
round! See Fig. 5. As already said, take care not to
allow any solder to bridge the gaps between the
narrowly spaced conductors in the vicinity of the
transistors. Do not solder the mains cable into place
just yet.

It is now necessary to join the three boards to-
gether. The three boards should be brought together
by supporting on books so that the pins on the front
and rear panels register exactly with the lands on
the main board, see photograph. Make sure that the
end panels are at right angles to the main board and
then apply a generous amount of solder to each pin,
ensuring that the pad on the end panel is wetted at
the same time as the length of the pin is soldered to
the main board. This operation should be done very
carefully as the pins carry the electronic signals

Practical Wireless, September 1975

round the cornmer on to the end panels as well as
providing mechanical support to the main board.

It only remains to fix the unains cable into place
with the cable dlamp and sclder the three cores
into their respective holes on the main board. Use
the smallest diameter three core cable available
and make sure that the inlet hole is suitably grom-
metted. Apart from testing and assembly into the
final case the clock itself is now finished. Plug in
IC1 and the four LED- displays, taking very great
care that they are the right way round. If in doubt
make sure that that the decimal point can be seen
at the bottom right hand corner of the device when
viewed from the front.

Apply power and the LEDs should display a group
of digits. If S3 is switched to count in minutes and
seconds the right hand digit should immediately
start counting at second intervals. If this is the case
put S3. inte Hours and Minutes display mode and
the rapid counting should stop and the right hand
digit should change once a minute. Try the ‘hours’
and ‘minutes’ set switches by pushing a matchstick
into each hole in turn until the respective contacts
are brought together. Check that the connections
going to SK1 are functioning correctly. Firstly set
$3 to count minutes and seconds and then using a
short piece of wire short pins 3 and 5 (of SK1)
together; the display should reset to “All Zeros”.
Remove this shorting link and then short pins 1 and 4;
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Photograph of the underside of the electronic

clock with an enlargement to show how the

printed circuit board lands are soldered io lhe
pins in the end boards.

this should stop the counting as the 50Hz input is
effectively earthed.

There is the option of using the fifth terminal
(No. 2), and in the prototype this was conmected,
via a short wire, to the negative rail of the clock
(the negative lead of Cl) as it was felt that a small
current in the remote control unit could be used
to light an LED showing that all was well and that
the clock was working.

THE CABINET

The cabinet is made from two pieces of folded
aluminium which slide over each other and held in
place with self-tapping screws. A piece of red pers-
pex is Araldited in a vertical position at the fromt
end of the narrower chanmel to form the front
“window”. This should be so positioned that the LED
displays just touch it when the rear panel of the
clock is JUST inside the back end of the channel.
The assembled “bedstead” chassis should be fixed
into position with self-tapping screws but do not
forget the earthing solder tag which has to be
connected with a flexible lead to the point where
the mains inlet cable is connected on the underside
of ‘the board. This earthing of the case is MOST
IMPORTANT because it is metal and we suggest
that in some applications one could be in a photo-
graphic darkroom where there is always a certain
amount of dampness present!

TIMER OPERATION

As a photographic enlarger timer, the mode switch
should be set to count in minutes and seconds when
the dock can-be stopped or started with a remote
switch. across pins 1 and 4 of the DIN socket. A
simple single-contact push switch conmected across
pins 3 and 5 will reset to zero. It would be very
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The illustration below is of the two simple

shapes forming the cabinet for the clock.

Inside dimensions are given for the inner

lower part, the upper oufer part being made

to fit. In this prototype the metal used was
16SWG aluminium.

" Filter, if
required

|

-_“‘121mm (434,,

simple to ﬁse a ganged switch to start and stop
the clock which would also switch the enlarger lamp

"on and off. One can use a spare contact on the

simple remote control unit, Fig. 6, to switch an LED
on and off. When it is on it reminds the operator
that the clock is timing. This is where the —15V
source came in useful. It is quite conceivable that
one could use this same current source to operate
a relay. But be careful, do not draw more than 10 or
20mA from the supply. This should be intermittent
with a duty cycle of about 50/50 to aveid over-
heating the transformer.

The clock could prove very useful in  school

continued on page 414
Practical Wireless, September 1975
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AUDIO BOARD

Fig. 7 shows both sides of this board, which is
prepared and wired in a similar way to the earlier
boards already described. Solder a red flexible lead
from C29 for battery positive and a lead from C28
negative for the speaker the other side being re-
turned to chassis. A jack socket is fitted to allow a

_ speaker or phones to be plugged in. A 15Q speaker
is most suitable, being attached to a baffle or en-
closed within the cabinet.

The amplifier is tested by connecting CZ3 to an
audio signal, or VRZ. The unit has considerable
gain so that it is easy to overload with strong
signals. This is useful for weak signals, but naturally
means that VR2 must be turned well back for

stronger transmissions. The amplifier alone will
draw about 10 to 12mA with no signal, rising to
25 to 50mA with full volume, The quiescent current
can be adjusted by changing R24, for a 390 resistor
with a 100Q pre-set in series, if particular transistors
should require this sort of adjustment.

Practical Wireless, September 1975
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Fig. 8: Topside view of the é

chassis, giving positions of

boards in relation to VR1, VR2

and VC2. Holes for the front

dial are madge by following the

paper template supplied by the
diat manufacturer.

AF amplifier
board

=
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/ / Orange b
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J
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GENERAL CONSTRUCTION

For a rigid assembly, panel and chassis are fixed
together with side brackets, as in Fig. 8. This also
shows the position of the circuit boards. Holes for
the dial are made by following the paper template
provided. VC2 is supported on a strong bracket to
avoid any movement and it should line up cor-
rectly with the drive. If necessary, a little adjust-
ment to the position of the spindle can be obtained
by making the bracket hole larger than necessary
and placing a washer each side the bracket. The
dial cursor is fixed to a collar which can be moved.
This and the shaft are locked with the cursor at zero
on the dial and VC2 fully closed.

Connect all board positive leads as shown and run
a lead down, (Fig. 9), to 85 which has 3 positions,

CW/S8B, AM and OFF. S6 is wired so that the
circuit to R33 is completed in the second “on”
position only. The receiver can be tested on AM
reception only with the BFO and VC3 omitted.

Fig. 9 shows the layout and connections under
the chassis. Check that VC1 is mounted just clear
of the side and that the fixing nuts of the aerial
coils are only done up finger tight. The pins should
be cleaned if necessary, and not ‘cooked’ with the
iron when soldering connections to them.

Ceramic pre-sets are used for the oscillator circuit
and mounted with 8BA bolts. The beehive air-spaced
type of trimmers would probably be better as several
turns are needed to move them from maximum to
minimum value. As each trimmer proved to be set
near half value, 30pF, 50pF or 60pF trimmers would
also appear to be suitable.

Speaker @h |
c28

Fig. §; Aerial tune (VC 1), BFO .
. pitch  (YC3) and trimmers

viewed from underneath. The -

diagram also shows the pog«

Battery EReliReN itioning of the BFQ board and
c2 3 2 the three allernate aerial sock-
j o ey M .42 antd Aa‘
R3
MC
! IF amplifier
1&
56 S5
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BANDSWITCH

The bandswitch is of a type in which contacts are
fitted both sides of an insulated wafer. Switch con-
nections are shown in Fig. 10, contacts S1 and S4
are separated from S2 and S3, for clarity.

If reference is also made to Fig. 1, no error should
arise here as, with this type of switch, contacts can
be easily seen. Somewhat similar rotary switches
with hidden contacts are also available, and with
these a check should be made with a meter.

If a fully-insulated speaker jack is used the outer
or sleeve tag must be connected to the chassis or
negative on the audio amplifier.

vez L3

Pin8,L1 {

Al{aerial)

Fig. 10: Ban&switchiny for the Dual Conversion receiver is achieved
with the wafer switch shown above. In the prototype only one wafer
was used with contacts mounted both sides.

ALIGNMENT

A signal generator or accurately calibrated re-
ceiver will prove useful when adjusting the various
circuits, but satisfactory alignment is possible with-
out either,

465kHz IF, If a generator is available, couple it
loosely to Tr3, placing an insulated lead near Tr3
should be sufficient. Adjust the five cores of IFTZ2,
IFT3 and IFT4 for best results. Each core should
have a definite peak and need little movement. A
correctly shaped tool, such as that available from the
IFT maker, should be used, as a wedge-shaped metal
blade would probably crack the cores and upset the
adjustments.

If no generator is available, wait until some signal
can be accurately tuned in, then peak up the cores
for best results. The signal should be relatively weak,
with VR1 turned back and -'VR2Z well towards
maximum, so that adjustments are not masked by
the AGC action. :

Second Mixer. Rotate the core of L4 until the oscil-
lator carrier is found at about 6MHz with a re-
ceiver, Alternatively, set the core with about 6mm
(4in) of thread projecting. Now peak both cores
of IFT1 for best volume with a 5-5MHz signal from
the generator loosely coupled to pin 3, slightly
adjusting 14 as necessary to peak up the signal.

If no generator or receiver is available tune in
any signal and adjust IFT1 and 14. Do this a little
at a time to peak the signal, meanwhile rocking
the tuning control from side to side if necessary.
Should no signals be received, temporarily connect
an aerial through a 100pF capacitor to pin 3 of
IFT1. Breakthrough is almost certain to arise, and
the signal can be peaked up by adjusting IFT1 and
L4. Subsequently, shift each core slightly to avoid
this unwanted signal and later peak up these cores
when signals can be tuned in.

* Practical Wireless, September 1975

First Oscillator. If a receiver is available, it is
easy to set the core of L3, on 160m first, as
described. The trimmers can then be adjusted to
give the coverages listed. Alternatively, adjust the
core of L3 until some Top Band signal is received.
When L3 and 14 are suitably adjusted lock each
with a fixing nut. The other trimmers are then
adjusted, with the bandswitch in the appropriate
position, until the other amateur bands are found.

Aerial Circuit, This is peaked with VC1 for best
volume. If necessary, adjust L1 or L2 until both
bands fall within the swing of VCI1. It will be ap-
parent that it is possible to obtain four other bands
by deliberately tuning the aerial circuit to the second
channel, or image frequencies. The second channel is
IF x 2 from the wanted signal, that is 11MHz, if the
IF is 5-5MHz. For example, the oscillator tunes
7-15 to 7-55MHz for Top Band so the second channel
for this range is 12-65 to 13:05MHz, which is re-
mote from the wanted frequencies but ‘which may
provide some signals if VC1 is deliberately set to
minimum capacitance. A similar effect is observed
with some commercial equipment using this method
of tuning but it does not indicate a fault.

IFT1 is actually set to ‘some frequency near
5+-5MHz, which avoids interference, and 1.4 adjusted
to convert this to 465kHz. Such adjustments are
easily made a little at a time when the receiver is
working and it should be clear that the operation
of the receiver does not depend on IFTI being tuned
to exactly 5-5MHz.

Dial calibration is best made with a crystal marker
or similar after finishing alignment adjustments. The
scale is marked 0 to 100 will be useful when first
checking the band coverage.

BFO CIRCUIT

Fig. 11 shows the circuit of the BFO with Trl0
an oscillator working on approximately 465kHz, the
frequency being adjusted by the BFOQO pitch control
VC3. Switch S6 brings the BFO into operation in
its last position omly, for CW (Morse) and SSB
(single sideband) reception. The value of VC3 is
not too critical as long as sufficient shift of the
BFO frequency is possible. Note that connections to
4 and 5 must be as shown, for the circuit to operate.

If, however, the circuit of the BFO appears not to
be oscillating, evidenced by the lack of a beat note
on AM or CW signals or inability to resolve SSB
signals, the connections to pins 4 and 5 on the coil
should be reversed.

ASSEMBLY AND ADJUSTMENT

The BFO is assembled as in Fig. 12. A lead from
the MC tag is provided for the moving plates tag
of VC3 and the lead coded brown is for the fixed
plates.

The lead coded white runs up through a hole, near
IFT3. Coupling or injection is to the base of Tr5
so that the BFO level is raised for diode DI.

Coupling was found to be suitable when the thin
insulated lead from the BFQ looped around the body
of C19. Coupling is not in any way critical. However,
if coupling is too tight, sensitivity to all signals is
unnecessarily reduced. On the other hand, if coupling
is very small, strong SSB signals will sound like
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badly over-modulated AM, or will not be resolved
at all. If VR2 is near maximum and VR1 is turned
back to obtain reasonable volume, and SSB and CW
signals are then received well, the amount of coup-
ling to the base circuit of Tr5 is optimum.

To obtain a satisfactory frequency range for VC3
it is necessary to adjust the core of the BFO induc-
tor which can be done by iuning in an AM signal,

R33
27k

AMA—O CW/ssB
o]

o’ S6  +49v

White

WV

Lboped around c19

:VC3

50

= C32

T 0-01pF _

w029

Fig. 11: Complete circuit of the BFQ. The oscillator transistor Tr10
works at approximately 465kHz, frequency being varied by VC3, after
rough adjustment of the core in L5.

with VC3 half open, and adjusting the BFO coil
until a loud heterodyne whistle is heard. The correct
position is the zero-beat or middle setting. An audio
tone, rising in pitch, is then obtained if VC3 is
rotated either way. Check with one or two other
signals to make sure that a harmonic of the BFO,
reaching the aerial circuit, is not responsible.
When receiving CW, adjust VC3 to the position

sS6
=+ ve supply
o o o o o o
o @ s o o o
D o
° c °
™0

¥YBrown
vC3 vC3 WO30

Fig. 12: Underside and topside of BFO board. The output signal is
taken via an insulated lead, looped around C19.

giving best reception, which may prove to be either
side of the zero position. To receive SSB it is essen-
tial to adjust VC3 carefully, and to the required side
of its zero position. The off-set used for 20m is the
opposite to that on 40, 80 and 160m. The way in which
this control operates will soon become clear in use.
Remember that for all but weak signals it is essential
to reduce gain prior to the detector, by turning back
VR1.

55MHz TRAP

This is an optional item which can be added at
any time. Its purpose is to reduce the strength of
any unwanted signals which may be using frequen-
cies near to that of the first IF, and which are

Underside photograph showing defalls -

of the universal chassis used and the

§-5MH z trap, situated on the rear drop
of the receiver.
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tions type receiver the more commonly met

deficiencies in short wave performance are lack
of sensitivity and poor front-end selectivity on the
higher frequency bands. With such a receiver the
bands above about 12MHz may well appear to be
completely dead at a time when a more expensive
receiver can still produce a lively selection of signals.
As a result the listener using the cheaper receiver
may be failing to hear many stations simply because
of the poor performance of his receiving equipment,

SELECTIVITY

In the simpler receivers the selectivity of the main
IF amplifier is generally adequate for the separation
of signals on adjacent channels, but the selectivity
of the tuned circuits 2head of the mixer stage often
leaves a lot to be desired. Since this type of receiver
is usually a single conversion superheterodyne
having an IF of around 465kHz, the effect of poor
HF selectivity will be severe second channel or
‘“image” interference on the high frequency bands.
Thus, on the 14MHz amateur band severe break-
through from broadcast stations operating in the
15SMHz band is frequently experienced. On the other
bands, reception may be marred by CW or tele-
printer interference from stations operating roughly
IMHz, or twice the IF, above the frequency of the

IN the less expensive versions of the communica-

desired station. This assumes that the receiver
follows the usual practice in which the local oscil-
ator for the mixer stage is operated at a frequency
above that of the signal.

The problem of lack of receiver sensitivity on the
higher frequencies can be readily solved by merely
adding a pre-amplifier stage to the main receiver.
However, this solution is likely to aggravate the
second channel interference problem unless some
additional selectivity is provided in the pre-amplifier
unit. This add-on unit would then effectively become
a preselector amplifier and, with its aid, the per-
formance of the receiver, in terms of both its sensi-
tivity and selectivity, can be greatly improved.

For the relatively small cost of making a suitable
add-on unit the user of a simple inexpensive receiver,

g « b big ! ¥
-2
k- B ik Fig X
x Rl S ‘Z‘;f‘ y’
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efjassis, showing details of the PCB, coils and
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is able to compete on rather more favourable terms
with other listeners fortunate enough to have more
expensive equipment.

INTEGRATED AMPLIFIER

In this article a pre-amplifier unit is described
which makes use of an integrated circuit amplifier
to provide the additional gain. This gives the advan-
tage of simplicity in construction since few external
components are needed with the IC. A Fairchild
type pAT03 RF/IF amplifier was chosen for this
purpose since it is inexpensive and is readily obtain-
able,

Basically the nA703, which has six lead wires, is
a single stage two transistor amplifier of the emitter-
coupled type. A third transistor provides the con-
stant-current feed for the emitters of the differential
amplifier stage. The chip also incorporates resistors
and diodes to provide the correct bias for the ampli-
fier and allow the supply to be decoupled. Since it
is difficult to fabricate large value capacitors on an
IC chip, the decoupling capacitors have to be wired
externally.

The type of amplifier circuit used and its small
physical size ensure that the feedback of signals
from output to input, inside the amplifier, is
extremely small. This means that stable operation
of the circuit is readily achieved without the need for
any form of neutralisation. The #A703 has a forward
transconductance of some 30 mmhos at the frequen-
cies in use, so there is no lack of available gain.

TC1

Aerial
input

Fig. 1: Alternative aerial coupling circult to that used in the prototype,
but of a simpler design.

MATCHING STAGE

For the short wave bands, the input impedance
of the pAT03 amplifier is about 1500Q. If this imped-
ance were connected directly across the input tuned
circuit, it would cause severe shunt loading, reducing
the effective Q and hence the selectivity of the input
tuned circuit.

The effects of loading on the tuned circuit can be
reduced by using a coupling winding on the tuning
coil to feed the amplifier input. It then becomes
possible to provide a rough impedance match over
most of the tuning range, although there will be
a reduction in the signal voltage fed to the amplifier
because of the step-down transformer action of the
coupling winding. Also the need to switch the extra
winding on the coils makes band changing arrange-
ments more complicated.

An alternative impedance matching technique
makes use of a field-effect transistor as a source
follower stage between the tuned circuit and the
amplifier input. This stage will have a very high
input impedance and a low output impedance thus
providing the required buffering action between the

400

tuned circuit and the amplifier. Since the gain of
the source follower is nearly unity almost all of the
signal is passed to the amplifier. The source follower
has an input impedance of more than 1MQ. It will
therefore produce virtually no loading effect on the
input tuned circuit, permitting maximum operating
Q and hence high selectivity to be maintained.

To ensure that the correct bias conditions are
maintained within the 703 amplifier, it is recom-

3 3
i1t 36t .
o o o
1 1 O./\>Fixing
@ o holes
4 4
o o o
2t 6t 3 &
Coil base
6 6
7.
L1 3 Fko73

Fig. 2: L1/L2 coil winding details and pin configuration.

mended that the DC resistance of the external circuit
connected between the input terminals of the 703
should be less than 1000Q. This is achieved here by
connecting a 4700 resistor across the 703 input
terminals.

If the output of the source follower transistor
were connected directly to the input of the 703 some
of the current from the transistor would flow into
the amplifier input circuit and upset the internal
biasing conditions. To avoid this, the source follower
output is coupled through a capacitor to the 703
input. Although the 470Q resistor providing the bias
path for the 703 is effectively shunted across the
output of the source follower, it has little effect
upon the signal level fed to the 703 amplifier.

INPUT TUNING

For most SW listeners the more interesting of the
bands lie within the range 3MHz to 25MHz. This
range can be covered using only two switched coils.
The first coil is used to tune from 3MHz to 10MHz
whilst the second covers frequencies from say 9MHz
up to about 27MHz. For frequencies below about
3MHz it is likely that the performance of the
receiver will be quite adequate without the need for
a pre-amplifier. If it is desired to include the 28 to
30MHz amateur band, this should be possible by
readjustment of the two tuning ranges. This may,
however, involve some loss of coverage at the lower
frequency end of the range.

Tuning is carried out by means of a single gang
365pF air spaced variable capacitor. In the present
climate of component shortages it may be difficult
to obtain the particular type of tuning capacitor
specified. As an alternative almost any air spaced
variable capacitor of small physical size and with
a maximum capacitance of 350 to 500pF should be
suitable. A 208+176pF dual gang transistor radio
type could be used with the two sections connected
in parallel to give 384pF. Although the tuning is
fairly sharp at the higher frequencies it should not
be necessary to fit a slow motion drive to the
capacitor.
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The signal from the aerial is coupled to the funed
circuit through a link winding on each of the tuning
coils. These windings are switched at the same time
as the main tuning coil when the frequency range
is.selected. An alternative and simpler approach to
coupling the aerial circuit is to feed the signal
through a capacitor in series between the aerial
terminal and the gate of the transistor, as shown in
Fig. 1. This simple arrangement however is not as
effective as the use of separate switched link
windings.

Each of the tuning coils is wound, together with
its aerial coupling winding, on to a 6mm diameter
coil former. The formers used are Neosid types on
a square base as used for the IF strips of older
television receivers. The coil former is 35mm long
and is mounted inside an aluminium screening can
to reduce stray pick-up. Tuning coverage is adjusted
by an iron dust core.

For the lower frequency range a tuning inductance
of about 6:4pH is required, obtained by a winding
of 36 turns of 28SWG enamelled wire close wound.
The aerial coupling link consists of 6 turns of the

% components list

Resasims S5 fz ., &0 o )
-~ R1 3300 R3 3003
©UR2 4700 ¢ All resistors 109 4W -

Capacitors
o€ opF C3 0 1uF

- €2 0uF C4 T uF -

. ver aespr-'azr spaced variahls

_ Semiconductors - ‘
. Tri 2N8823 (FET) -~
f:f #ATO3 or equivaient ‘

: -:Miabemnacus :
L4 18 "gee - toxt. S'l, S-pala seway waveahanueg
5 awﬂch T1, totoldal core type 508 Carbonyt ‘B,
" avallable from TMP (Elsctronic Simpties), 3 Bryn thd, £
~Leeswood, Mold, . Clwyd, CH? 4RU,  Eguivalent .
_cores {up. o %Mﬁz} also avallabie frem o’ehar_
_' dlstrlhutars. S =
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same wire wound on top of the main winding at
the end near the coil former base.

The coil used for the high frequency range is
wound with 24SWG enamelled wire and consists of
11 turns wound to form a single layer coil about
12-5mm (%,;in) long. This means that the turns will
be spaced out roughly one wire diameter apart. For
this coil the required inductance of 0-8¢H will be
obtained when the iron dust core is inserted. The
link winding is 2 turns of 24SWG wire, wound be-
tween the turns of the main coil at the base end
of the coil former. Figure 2 gives details of the coil
windings and also the pin connections on the coil
bases. In Fig. 3 the complete circuit of the pre-
amplifier unit is shown.

OUTPUT TRANSFORMER

Rather than use a second tuned circuit ganged to
the input circuit, a broadband untuned transformer
is used to couple the output from the pre-amplifier
to the main receiver input. This simplifies range
switching and reduces the possibility of amplifier
instability.

To produce an efficient broadband RF transformer
the toroidal type of construction is employed. In
this, the core of the transformer takes the form of
a doughnut shaped ring of powdered iron material.
The windings are wound on the core by looping the
turns through the central hole as shown in Fig, 4.

A T-50-2 type core is used for the transformer in

12+ Smm(Vgrn)—r;
e3mim (Y in)

Primary ( Secondary
50t 6t
365WG
enamelled 36SWG

32mm(Vain)

Fig. 4: Transformer T1, is of toroldal construction, efficlent for
broadband RF applications.
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10 + 0 = 20?

I would advise Sinclair Scienti-
fic owners to be careful if they
use Mr. McBriar’s “clear last
entry”’ system (Letters, June) as
this can give some very surprising
results. I suggest they try the
following key sequence to illus-
trate the point: 1,E,1,+,1,E,—,
9,9,+. This gives the answer
2.0000 01 or, in effect, 10 + 0 =
201!

This incorrect result is caused
by an anomaly in the calculator’s
logic, but it can be avoided by
limiting numbers to the range
10— to 10®. — R. T. Russell
(Kent).

So now you know!

I have been reading the various
letters over the past few months
concerning the reception of public
service broadcasts and was parti-
cularly interested in the selection
appearing in the June edition.

I have, for a long time, been
concerned about this aspect of the
law and, since I am employed in
the legal profession, I have been
able te go into the matter at some
depth. !

My first encounter was when I
was about to purchase a com-
munications receiver and the
typical footnote on the ads.
warned that for reception of cer-
tain broadcasts a licence ‘“not
generally available to the public”
was required. Appreciating that a
C.R. would cover trawlers, etc.,
1 contacted the, then, Ministry of
Posts & Telecommunications to
find out about this licence. I was
quite surprised to receive a reply
stating “I should point out . . .
that it is an offence contrary to
the Wireless Telegraphy Act 1949
.. to listen intentionally to
broadcasts from . . . police, fire-
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brigade, etc., and no licence can
be issued . . .” (emphasis marks
my own). The letter went on to
state that the maximum fine for
a first offence was £50, and £100
thereafter.

1, like D. H. Myers, could not
accept that merely to listen inten-
tionally was an offence and I
buried myself in the statute books
to read the Wireless Telegraphy
Acts 1949 and 1967, the Marine,
etc., Broadcasting (Offences) Act
1967 and the Post Office Act 1969.
There was nothing I could find
to support the view that to
listen intentionally was, in itself,
an offence. I was continually
bothered by references to “author-
ised broadcasting stations”. Could
this, I thought, mean that we
could not listen to Hilversum?

Determined to prove that Big
Brother was NOT going to tell
me what I could or could not
listen to, I wrote back to the
Ministry quoting what I had read
and adding, with some relish, that
even the dreaded Marine Broad-
casting Offences Act did not pro-
hibit LISTENING to such stations!

The Ministry took considerable
trouble with their detailed reply:

(1) An authorised broadcasting
station is defined (Statutory
Instrument 1970 No. 548. The
Wireless Telegraphy (Broadcast
Licence Changes and Exemption
Regulations 1970)) as “a station
for the time being authorised to
conduct a broadcasting service
pursuant to the International
Radiocommunications Regulations
for the time being in force”.

(2) “Broadcasting service” is
defined in those Regulations as
“a radiocommunication service. ..
where the transmissions are in-
tended for direct reception by the
general public”.

(3) Section 5(b)(1) of the
Wireless Telegraphy Act 1949
makes clear that it is an offence
...touse...any...apparatus
with intent to obtain information
as to the contents, sender or
addressee of any message which
. . . the person using the appara-
tus is (not) authorised by the
Minister . . . to receive.

Surely, I thought, this had
proved my very point—there had
to be intent to obtain information!
I stopred my correspondence with
the Ministry at that point feeling
somewhat pleased with myself.

A little later, in a legal journal,
I found a decision of the High
Court which was to shatter this.
The case in question was ‘“Paul
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v Ministry of Posts”. The Court
had dismissed an appeal, holding
that a man who listened to
firebrigade messages without
authority was guilty of an offence
under Section 5(b)(1), although
there was no intention to use this
information for an improper use.
(Anyone who has access to a
copy of “The Times” for 6th
March, 1973, can read the full
facts for himself). It does, though,
seem clear from this decision that
merely to listen is to intend to
“obtain information, etc.” and is
therefore an offence in itself! Of
course, merely to tune to a public
service by accident is specifically
exempted by the same section
but, those who continue to listen
do so at their peril! Remembering
that ignorance of the law is no
excuse.

I STILL find this piece of law
totally unacceptable and the day
it is repealed will be a day to
rejoice. As to whether freedom
of choice is being curtailed is a
matter of personal belief. T my-
self think it is. But, to criticise
the, now, Home Office for seeking
to uphold the law is not, in my
opinion, at all fair. Whether the
law 4s just or unjust, it must be
accepted to be the law. The Home
Office has been given the job of
operating this sphere of law and
they, like me, have. to do their job
whether they like it or not. Those
of us who do not approve must
take all proper steps to change
the law not sit back damning a
government department which
has the unenviable task of operat-
ing the law.—(Name and address
supplied).

Single handed

I recently built the PW Tele-
Tennis by M. J. Hughes, and
found it to be a great time-passer.
However, one draw-back to the
game is that it requires two
players. For this reason, I cut the
copper track of the OV line, feed-
ing IC23 (NE555). A switch was
then inserted, and mounted on
the outside panel.

The outcome of this modifica-
tion, is that the right-hand bat
loses height, and provides a wall
to bounce the ball off. Also,
readers may like to know that it
is impossible to beat the machine,
when wired in this manner!—A.
O’Brian (Sunderland).
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Calculating danger

The paragraph in “Production
lines” about the “Mickey Math”
calculator has prompted me to
put pen to paper about calcula-
tors in general.

As a sixth form student I have
so far resisted the temptation to
invest in a calculator for fwo
niain reasons:

(a) Financial-—no elucidation
needed!

(b) Not only do I consider that
I don’t need a calculator—-I think
that, as far as I, and others in
school are concerned, it would be
a positively bad thing.

After several years of handling
“A” level equations I have ac-
quired a sort of mental agility
which is useful, not only in tedius
calculations, but also in quick
estimations of everyday problems.
For example, I never multiply by
5, I divide by 2 and move the
decimal point one place to the
right. Then there’s the old trick
of finding whether a number is
divisible by 9, by adding the digits
—JI have recently found this
works with 3 as well.

If one used a calculator, these
little tricks would not be neces-
sary, which perhaps would detract

from one’s understanding of the
ideas involved. Also, calculators

- are not allowed in exams, so it’s

useful to have the practice in cal-
culation before.

To be fair, I do make extensive
use of slide rules, logs and other
tables, but there are tricks to be
learnt or invented with these as
well.

Teaching a child to use a calcu-
lator certainly isn’t teaching it
maths. Although children learn
processes for addition, multiplica-
tion, etc., they do not necessarily
understand exactly what they are
doing, until years later, after a
lot of experience working with
numbers. It is only comparatively
recently that I realised precisely
why, when dividing vulgar frac-
tions, you “turn the second one
upside down and multiply.”

Will children soon be leaving
Junior School who do not really
understand what is meant by
addition, subtraction, etc., and
cannot multiply or divide without
their calculators?

Agreed, the pocket calculator is
a good thing for the housewife,
checking bills, or the businessman
or university student; but with
programmable calculators (i.e.,
pocket computers) becoming

cheaply available, as I am sure
will happen, the range of func-
tions available on calculators will
extend to embrace more complex
algebraic ideas, even perhaps in-
tegral and differential calculus.
Shall we soon see students leav-
ing sixth form college for Univer-
sity who cannot solve a simple
quadratic equation without their
“Acme Pocket Comput-o-matic’?

. -—Jonathan Gebbie (Hants)

Why bother!?

How right you are, dear Editor,
in your editorial on Technological
Poverty (August). The daughter,
aged 24, of a colleague is a tem-
porary shorthand typist with a
bank in the City of London and
although she admits that ‘she is
not all that good’ has been offered
a permanent position in the bank
at £70 a week or £3,640 a year!
She’s ‘thinking’ about it because
it means starting at 9am instead
of at 9.30am!

After a lifetime in electronics
and communications my present
salary as a senior executive on
a national monthly electronics
magazine is £3,875! I feel like
throwing myself into the river!
(Name and address supplied.)

DUAL CONVERSION RECEIVER—contd from page 398

introduced into the receiver through the aerial cir-
cuit. If interference of this type is present, it can
be easily identified as it is not influenced by tuning.

Whether or not siich interference arises depends
on the actual aerial and other circumstances. The
most likely cause of trouble would be with a long,
random length end-connected aerial. The use of
some form of resonant amateur band aerial, or aerial
tuner, will reduce chances of 5-5MHz breakthrough.
Direct pick-up is also largely avoided by using a
metal cabinet, while the frequency of the first IF can
be shifted one way or the other, if necessary, to
avoid a strong transmission.

TRAP CONSTRUCTION

The trap comprises a 13-6«H slug tuned coil, with
a 47pF silver mica capacitor in parallel. The Denco
“White” Range 3 (valve type) miniature coil is
suitable and the maker’s can is used for screening.
The capacitor is connected across pins 1 and 3, Fig. 9.
Pin 1 goes to the aerial or an aerial trimmer if the
aerial is very long, and pin 3 is connected to S1.
Drill the can lid to take the coil mounting bush.
Drill a small hole for a lead high on the side of the
lid and cut off a little of the can threaded portion
so that the can does not cover the hole when screwed
in place. Also drill a small hole in the middle of
the bottom of the can. ’

Use the coil to fix the lid inside the back runner
of the chassis, near the aerial socket, and run a
lead from pin 1 through the hole to the socket. Solder

Practical Wireless, September 1975

a lead to pin 3, pass it through the hole in the can
bottom, and screw the can in place. The lid must
make contact with the chassis runner, so the paper
coil identification label should be removed.

The trap can be set by coupling the signal gen-
erator to the aerial, tuned to 5-5MHz, and then
rotating the core for minimum volume. Alterna-
tively, set the core for minimum interference from
any unwanted signal around this frequency.

AERIAL

Many signals should be heard with an indoor
wire, or quite short outdoor aerial. For extreme
distance reception, an efficient external aerial will be
essential. With aerials of medium length, TCI is
unscrewed to reduce loading of the tuned circuit,
while with long aerials, TCl or another series capac-
itor can with advantage be plugged into socket Al.
Though many transmissions can be received without
an earth, better reception of weak and difficult
signals can be expected when this is provided.

It is necessary to provide holes in the back of
the case so that the aerial sockets etc. can be
reached. These can be made with a chassis punch,
or small holes can be drilled to take a saw blade
so that a suitable aperture can be cut. An opening
lid was formed in the prototype by cutting out a
piece 254 X127mm (10X5in) with a saw, and hinge-
ing this at the back. When closed, the lid rests
on strips bolted to the case top each side. This lid
is not essential. [P
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continued from page 401

the pre-aniplifier unit. This type of core has an
outside diameter of 12:5mm (lzin) and is 3+2mm
(lgin) thick with a central hole of 6'3mm (l4in)
diameter. Thus- the core is roughly 3:2mm (lgin)
square cross section. These cores are colour coded
to indicate the type of material used. In the case
of the T-50-2 the colour code is red and the material
is effective up to a frequency of at least 30MHz.

A pnmary winding of 50 turns is wound on the

core using 36SWG enamelled wire, each turn being
threaded through the central hole in the ring core.
Try to wind the turns in an even layer but do not
pull the turns too tight otherwise the enamel coating
on the wire may be damaged. Make sure that turns
do not cross or overlap one another since this can
greatly reduce the efficiency of the transformer.

When the winding is complete, twist the free ends.

loosely together to hold the winding in place on the
core,

In the remaining space on the core between the
ends of the primary winding 16 turns of the same
gauge wire are wound on to the core to form the
secondary of the transformer. Once more check that

there are no crossed turns and that the primary and:

secondary windings do not overlap. When complete,
the windings will be slightly loose on the core but
there is no need to worry about this, It is not
advisable to cement the windings with coil cement
since this can increase the capacitance of the wind-
ings and reduce the efficiency of the transformer.
¥When the unit is connected to a receiver the load
impedance presented to it by the receiver input
circuits will vary considerably over the tuning range.
If the load has a high impedance, and is reactive,

it is possible that the 703 amplifier can become ~

unstable at the higher frequencies. To avoid this,
and to even out the gain over the complete range,
@ shunt damping resistor (R3) is connected across
the secondary of the output transformer.

One advantage of using the toroidal type trans-
former is that the magnetic field of the transformer
is confined almost entirely to the ring core. This
results. in very little stray RF field, which makes
screening unnecessary.

CONSTRUCTION

The components of the amplifier circuit are -

mounted on a small printed circuit board measuring

50mm (2in) by 62-5mm (21zm) A suitable layout

for the PCB is given in Fig. 5. The output trans-
former T1 is simply held down on the board by its
four wires. If desired the core can be fixed with
a nylon or tufnol screw, but NOT a metal one.

A simple inverted “U” shape chassis 125mm (5in)
wide, 100mm (4in) deep and 50mm (2in) high is
used to carry the tuning components and the PCB.
For the cover, another “U” shaped -piece of
aluminium can be used and is fixed to the main
ichassis with self-tapping screws. Note that the two
tining coils are mourited on a small aluminium
screen with their bases facing the front panel to
give short wiring runs to the switch and tuning
capacitor. Aerial and earth input sockets, and the
output coaxial socket for the feed to the receiver
are mounted on the back of the chassis. It is impor-
tant that the PCB should be spaced from the chassis
to riduce stray capacitance to earth from the copper
tracks.

4

O O le

Fig. 5: PCB, full size, showing the component layoul above and foil
side bélow.

PERFORMANCE

A gain of some 20 to 30dB in signal level can be
expected over the tuning range of the unit. This is
equal to about 3 or 4 “S” points in signal strength.
The output of the unit is connected to the aerial and
earth terminals of the main receiver via the shortest
length of coaxial cable possible. Alternatively a
twisted pair ‘or balanced twin feeder cable could be
used, but the advantage of a screened cable is that
there is less possibility of direct pick-up of strong
signals on the cable.

Current conswmption of the unit is approximately
10mA at 9V. A PP6 type 9V battery can be used
to power the unit which should give good battery
life. Alternatively a small mains-driven power unit
can be used, .

OPERATION

Using the pre~amphﬁer is quite straxghtforwax‘d
First tune the main receiver to the desired frequency
band and select the appraopriate range on the pre-
amplifier. Adjust the unit ’s tuning capacitor until
maximum signal or noise is obtained. In some cases
it may be found that there are apparently two signal
peaks in the pre-amphﬁer tuning. One will occur
when the pre-amplifieris tuned to the main receiver
image frequency. Usually the correct tuning point
for the pre-amplifier will be at the lower frequency
peak.

Once the unit is tuned for the band it should be
possible to operate throughout the band with no
further adjustment of the unit’s tuning, since the
peak is fairly flat over a band of some 200 to 300kHz
on the higher frequency bands. &
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‘The people for component bargains

@ S Makers of
tirti

ORIGINATORS OF PRE-PACKED COMPONENTS IN BRITAIN — AND STILL LEADING!

cund

audio equipment

/

POWER AMPS

$85103

Compact 1.C. amp. 3 watts R.M.S. Single channel
(mono). On P.C.B. size 34" x2”. Needs 10-20V

supply, £1'75
$8103-3
Stereo version of above. (Two 1.Cs.) £3-25

NEW! §5105 Mk. 2

A compact all-purpose power amp. Can be run
from 12V car battery. Size 34" x 2”. Useful 5W
output (mono) into 3C2 using 12V. Excellent value.
$S110 Mk. 2 £2:25
Similar in size to $8105 but will give 10W output
into 4Q using 24V (mono). Two in stereo give
first-class results, suitable for many domestic
applications. £2'75
SS140*

Beautifully designed. Will give up to 40W R.M.S.
into 402, Excelient S.N.R. and transient response.
Fine for P.A., disco use, etc. Operates from 45V
DC. Two in bridge formation will give 80W
R.M.S. into 8Q, £3-60

AUDIO MODULES — today’s most challenging values!

\

PRE-AMP/CONTROL MODULES

$8100

Active tone control unit to provide Bass and
Treble facilities (stereo). £1:60
SS101

Pre-amp for stereo ceramic cartridges, radio and
tape. £1-60
88102

Pre-amp for low-output stereo magnetic cart-
ridges, radio and tape. £2:25
BUILD A STEREO F.M. TUNER

S$5201

Front End assembly. Ganged tuning with well
engineered slow-motion geared drive in robust
housing. A.F.C. facility. Requires 6-16V. Excel-
lent sensitivity. 88-108mHz. £6-25
$8202

i.F. Stage (with 1.C.). Designed to use with $5201
uses I.C. Carefully checked before despatch.
$5203 £5-25
Stereo Decoder. Designed essentially for use
with 88201 and $S202, this excellent decoder
can also make a stereo tuner of almost any single,
channel FM tuner. Supplied ready aligned.
A.L.E.D. can easily be fitted. £5-62
Above 3 units together special price £12:12

SPECIAL
OFFERS

NEW RANGE

TP SELECTION

TRANSISTOR & GOMPONENT PACKS

CP SELECTION

LM 30 AUDIO IC
(Marked SL60745)." Brand
new and to spec. 3 watts
R.M.S. out. With data.
£1-60

2X SN7490. Brand new
1.C. to spec. decode
counters. £1-00*
IXSN 7460 Quad 2 input
Nan gate {Cs. 50p

SUNDRY
P PAK—App«ox 170 short-fead sehr‘n’;-
NPN, diodes, rectlﬂera, etc. on PCBs.

At feast 30% factory marked. Some data
supplied. 50p

UHF 625 line tuner, rotary, £2'9
Rev Counter (for cars) (8%), £1-00*
Books . by Bernard's Publications.

Newnes-Butterworth’s etc. No VAT

I THE FREE CATALOGUE'

New edition better than ever. it's
your's for free and well worth
getting—only please send large
S.A.E, with 10p stamp if we have

TPS 20 Trnnmstorn. PNP German-
ium, Red Spot AF.

TPE 20 Fransistors, PNP German-
ium, White spot RF,

TP7 1 2N174 150w 80Vce Power
Transistar, with mounting
assembly,

TP19 100 diodes, mixed Germanium,
Gold bonded, etc. Marked/Un-

arked.
P23 Twenty NPN Sillcon uncoded
T05. Similar to BFY50/2, 2N696,

ETP’l;lzﬂ 3, ete, Complementary to

TP24 Twenty PNP Sillcon, uncoded
T05. Simiiar to BFYGA 2N2904/5

TP29 8 power diodes 400V, 1:25A
Sllicon FCT 3/4:

UT SELECTION
UTs 50PNP's Germanium, AF & RF, CPt Mixed bag of capacitors—Elec-
" trolytic, Paper, Silver Mica

urT2 :_ﬁgsgermamum diodes, min. (Approx. 150-s0ld by welght),
UT4 100 Silicon diodes. min. glass, CP2 200 (approx.) Resistors, varlous

similar to IN914, IN916. types, values, watts: (Sold by
UT5 40250mW Zener diodes OAZ24 welght.)

range; average 503 good. €P3 40 Wire wound resistors, mixed.
UT7 30 Silicon rectlfiers 750mA,

mixed voitages, Top Hats, etc. cP4 12 . gots-—-:re'-sel, un:[lwx:nd‘
T 40 NPN Silicon planers. Simi- LG BLl e

lar to 2N3707-11 range. Low switchasgzallmlzed,

noise amps. CP7 Heat sinks, assorted. To fit
UT12 25 2N3702/3 Transistors, PNP 80-Z (0C72) TO«1 (ACI28),

Slitcon, Plastic to 92, ete,

ALL ABOVE PACKS“"-"OP EACH. Tp Tested & Guaranteed; UT Untested, unmarked: CP Components.

CAPACITOR DISCHARGE IGNITION KIT

Simple to ble and fit. |
saves on fuel. P&P 30p.

car performance,
£7-50*

BI PRE-PAK X- HATCH GENERATOR Mk.2

Four-plﬁarn selector switch
3 x 5" x3”

S$S300 POWER SUPPLY STABILISER

Add this to your unstabilised supply to obtain a steady work-
ing voltage from 16 to 60V for your audio system, workbonch
etc. Money saving and very reliable, £3 2

PLASTIC POWER TRANSISTORS
40 WATT SILICON*

{o post it to you.

i ]

Read -b ift
and :!-t:& *£9-93 Type Polarity Gain VCE Pvlco
In kit form *€1-93  4ONi NEN 48 i 14
W' Plaase add 35p for postage and packing 40N BRp 15 15 20p
Is invaluable to industriai and home user allke, improved 40P2 PNP 40 40 3op
circultry assures reliablluty and stéll better accuracy. Very )
uilt, Widely used by TV
rental and other engineers. With reln(orced fibreglass gase. S0J W AT, S|'I;I$OIN Gain VCE Price
instructions, but fess batteries. (Three U2 type required.) g;%":. N;Nar L 15 5 25p
TV SIGNAL STRENGTH METER g0N2 NPN 40 40 35p
Complete kit as described in **Televigion'’ £18-50 pius 40p 20P1 PNP 15 15 25p
for P&P plus VAT at current rate, 90P2 PNP 40 40 35p

TERMS OF BUSINESS:

VAT at 25% must be added to total value of order except for items mar ked
*or (8%), when VAT is to be added at$%. No VAT on overseas orders, P OST
& PACKING add 22p for UK orders uniess marked otherwise. Minimum mail
order acceptable—£1, Overseas orders, add £1 for postage. Any difference
will be credited or charged. PRICES subject to alteration without notice.
AVAILABILITY All items av-llnbln at hme of going to press when every
eftort is made to ensure cor of i

BI-PRE-PAKLTD

o Re Nog8lon
229 224 WEST ROAD,WESTCLIFF-ON-SEA,ESSEX $SO 9DF.

TELEPHONE: SOUTHEND (0702) 46344.
WRITE ORDER SEPARATELY AND ATTACH COUPON IF REQUIRED

Practical Wireless, September 1975

It you prefer not to cut coupon out, please mention ETiP2 when writing

r------------q
To BI-PRE-PAK, 224-226 WEST RD,, WESTCLIFF-ON-SEA, ESSEX

Please $end ...ovviviiviiieii e ciie i iy o [ *T R
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I_Number 53

TAA930 IF/FM DETECTOR I

taining a four stage IF amplifierlimiter, a
balanced coincidence FM detector and a
voltage regulator in a single encapsulation. In
circuits using this Sescosem device, demodulator
tuning requires only one coil with a single winding.
The TAA930 has been specially designed for use
in the sound system of television receivers. It is
available in two different 14-pin plastic encapsula-
tions. The TAA930A is a dual-in-line device, whilst
the TAA930B has its connecting pins bent into the
quad-in-line configuration. Electrically the two are
identical. -

THE TAA930 is a linear integrated circuit con-

TYPICAL CIRCUIT

A typical circuit for the use of the TAAS30 in a
television sound section is shown in Fig. 1. The
coil L1 consists of 46 turns of enamelled wire (about
22 s.w.g.) with a tapping six turns from the earthed
end of the coil. This coil can be tuned with a ferrite
slug. The coil L2 consists of 32 turns of the same
wire in a close wound coil.

CHARACTERISTICS

The limiting action will commence when the input
voltage is only about 50xV; the input resistance is
15 kilohm. When a signal modulated to the +50kHz
deviation level is applied at an amplitude of 10mV,
the audio output signal is about 1:4V when a 12V
power supply line is used, or about 0:75V r.m.s.
with a 9V supply.

The output is taken from an internal emitter
follower, The output impedance is about 100 ohms
with a 12V supply or 150 ohms with a 9V supply.
The minimum recommended load is two kilohm.

The absolute maximum permissible supply voltage
is 15V, but the device normally operates from a
9V or a 12V supply line. The power supply current
is typically 12 to 17mA.

The AM rejection ratio of the TAA 930 is plotted
against the input voltage in Fig. 2. It can be seen
that the rejection is over 50dB at normal input
levels.

The TAA 930A is available from Phoenix Elec
tronics (Portsmouth) Ltd., 139-141 Havant Rd,
Drayton, Portsmouth, PO6 2AA at £1:42 plus 20p
postage and packing (V.A.T. included).
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Fig. 1: A lypical circuit using the TAA930 integrated circuit in a
television sound system.
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“I MADE IT MYSELF”
Imagine the thrill you'll feel! Imagine how impressed }
people will be when they’re hearing a programme on a _

modern radio you made yourself.

Now! Learn the secrets of radio
and electronics by building your
own modemn transistor radio!

Practical lessons teach you sooner
than you would dream possible.
‘What a wonderful way to learn—and pave the way to a new,

better-paid career! No dreary ploughing through page after
page of dull facts and figures. With this fascinating Technatron

Course, you learn by building!

You build a modern Transistor
Radio . . . a Burglar Alarm. You
learn Radio and Electronics by doing
actual projects you enjoy—making
things with yvour own hands that
yow’ll be proud to own! No wonder
it’s so fast and easy to learn this way.
Because learning becomes a hobby!
And what a profitable hobby.
Because opportunities in the field of
Radio and Electronics are growing
faster than they can find people to
fill the jobs!

No soldering—yet you

learn faster than you
ever dreamed possible.
Yes! Faster than you can imagine,
vou pick up the technical know how
vou need. Specially prepared step-
by-step lessons show vou how to:
read circuits—assemble components
—build things—experiment. You
enjoy every minute of it!

You 8et evervthing vou need.
Tools. Components. Even a versatile
Multimeter that we teach vou how
to use. All included in the course.
AT NO EXTRA CHARGE! And
this is a course anyone can afford.
(You can even pay for it by easy
instalments).

POST -
TODAY FOR
FREE 800K

To: ALDERM

So fast, so easy,

this personalised course
will teach you even if
vou don’'t know a thing
today!
No matter how little you know now.
no matter what your background or
education, we’ll teach you. Step by
step, in simple easy-to-understand
language, vou pick up the secrets of
radio and electronics.

You become a man who makes
things, not just anotber of the
millions, who don’t understand. And
you could pave the way to a great
new career, to add to the thrill and
pride you receive when you look at
what you have achieved. Within
weeks you could hold in your hand
your own transistor radio. And after
the course you can go on to acquire
highpowered technical qualifications,
because our famous courses g0
right up to City & Guilds levels.

Send now for FREE
76 page book—see how
easy it is—read what
others say!

Find out more now! This is the
gateway to a thrilling new career, or
a wonderful hobby youwll eniov for
years. Send the coupon now. There’s
no obligation.

ASTON COLLEGE

DEPT. CPW 0%, READING RG7 4PF
Also at our London Advisory Office, 4 Fore Street
Avenue, Moorgate, London, EC2Y 5EJ Tel: 01-628 2721
Yes, I'd like to know more about your course. Please send
me tree details—plus your big, 76-page nook that tells
about alf your courses.

HOMF OF BRITESH IWSTITUTE OF ENGINEERING TFCHNOLOGY
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Enough books are
written about crime,
this one stopsiit.

Outside it's a book. Inside it's an ingenious
ultrasonic burglar alarm from Heathkit. The GD-39.

A complete kit that can be assembled in only a few
enjoyable hours, with the help of a very easy to follow
instruction manual.

The GD-39 works by transmitting a silent, ultrasonic
signal throughout the room. And continuously monitoring
it. Any movement made by an intruder in the room will
then automatically produce a change in the signal.

Which triggers off a lamp and, thirty seconds later, a
remote buzzer, that just you hear, or a loud bell.

Enough to scare the living daylights out of a burglar.

For more details, and a bookful of other ideas, just
post the coupon now for your free Heathkit catalogue.

Or, if you're in London or Gloucester, call in and see us.
The London Heathkit Centre is at 233 Tottenham Coury
Road. The Gloucester showroom is next to our facto
Bristol Road.

Heath (Gloucester) Limited,
Dept. PW-95, Bristol Road,
Gloucester GL2 6EE.

Tel: (0452) 29451.

The GD-39
Ultrasonic Burglar Alarm

FI‘O: Heath (Gloucester) Limited, Dept. pw-ss Gloucester |

:GLZ 6EE. Please send me a free Heathkit catalogue. i
i : Wk x Name é
: Address i
; i
| i
i " Postcode i
:' - i

i Remember easy terms are available with wears | .
E_the,Heathkit Monthly Budget Plan. i
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KITS FOR THE CONNOISSEUR

Apolio HI Tuner
High Quality FM/AM Tuner as Featured in the July and August issues of Practical Wireless

Complete Kit Qrder as TTS/1000/S £55-00 Circuit Board only Order as TTS/1375/8 £5-00
Kit less Cabinet Order as TTS/1001/8 £46-00 Built and Tested Order as TTS/A/BT £68-50
Complete Kit iess Pari | Order as TTS/1003/S £45-80

Scorpio Tuner FM/AM Varicap Tuner

Simllar in appearance to the Apolio lIi.

This more complex kit builds into a high performance tuner with special features such as the EC5603U tuner head, the 3089 IF iC, 1310 stereo decoder and BR200TN
pilot tune notch fliter. Also has remote tuning facilities and adjustable output.

Complete Kit Order as TTS/1005/A £48-50 Remote Control Unit Order as RC/1005/A £5°20
Built and Tested Order as TTS/SC/BT £66-50 Cabinet and Metal work only Order as TTS/CM/O £13-00
All prices quoted are exclusive of VAT—please add 25%.

Capricorn Amplifier

Matching amplifier to the above tuners. Feat: an active ¢r unit and te bass and treble amplifiers, tape to tape and provision for quadraphonic
add-on unit. Details on request,

Agquarious Tape Unit

A matching cassette tape unit to all the above units. Fitted with slimline front ioading cassette deck, twin level meters and adjustable output. Details on request.
Taurus Quadraphonic Add-on Unit

Stvled to match the other units in the range. Further detalls on request.

All klts include all parts necessary to complete the particular kit, together with fuli constructional information,

Please send a stamped self-addressed envelope with all enquiries.

WE DESIGN AND MANUFACTURE A COMPLETE RANGE OF DOMESTIC AUDIO EQUIPMENT

INCLUDING MUSIC CENTRES, QUADRAPHONIC UNITS AND TUNER AMPLIFIERS

TRADE ENQUIRIES WELCOME.

TAPE TRAI N I N G SERVICES LTD 7 West Road, Westcliff-on-Sea, Essex.

ONLY THE ANTENNA WAS ON THE FLOOR!!

* These are VFA USERS' claims, and remember, SWL's, A GOOD TRANSMITTING AERIAL IS AN EQUALLY GOOD Receiving
AERIAL—You sure can’t work 'em if you can’t hear 'em

ZL1ASY worked GC3EML on the 20m. band with **JOYSTICK lying ON FLOOR OF SHACK!"

GZBA.H (ex GACJN), Kendal, reports: I happened to be listening on 80m. and heard someone in Manchester testing. We
established a strength 8 gso each way. He had a *VFA laying on his kitchen table and was making tests to see if it would load
up, etc. An old timer, a G2 and 2 letters, so he knew what he was doing’'.

G3ZDR worked a W3 on 20m. using a *VFA and a PM3A with 2 watts.

G3VFA worked WITW on 20m. using a *VFA and 750mW.

W6ETYP worked WAGJPR over hundreds of miles on 40m. using *VFA and microwatts “equivalent to ONE MILLION ! ! | miles
per w_att of input power” (So says his WORLD RECORD achievement certificate).

Here is YOUR Complete WORLD RECORD AERIAL SYSTEM for 160, 80, 40, 20, 15 and 10m. plus all SW BC bands and every-
thing between FOR ANY LOCATION—

SYSTEM “A” for modern communications RX's and QRP xcvrs. . .. . . .. .. .. .. £32:76
SYSTEM “D" for other SW and MW receivers oo oo o oo .. . .. .. oo .. oo £24-43
SYSTEM “J" for TX's and XCVR's up to 500w. PEP 160 thru 10m. .. . .. . .. .. 50 o8 £40-72
JOYMATCH 111B A.T.U. low impedance aerial input receivers Be . .. oo oo 0o .. o0 £15-97
JOYMATCH LO-Z 500 X including external RF meter .. . .. .. .. .. .. .. .. .. £22-12
JOYMATCH Triple Purpose A.T.U. (Short Wave coverage only) KiT .. . .. . .. .. . £7-26
J_OYMATCH Triple Purpose A.T.U. (Short & Medium Wave Bands) KIT .. 58 5o oo 50 80 oo £7:26
Either KIT assembled ready for use with easy to follow instructions .. . 88 0a oo oo .. 0o £8-77
JOYMATCH Artificial Earth (Ground) Matches Short-Medium wave .. .. 50 oo oo .. oo £7-26
JOYMATCH Aerial Bandswitch (Aerial & A.T.U. for Domestic Receivers . .. .. . .. .. £7-26
DX-CRY?TAL SET Mk 2 (World's first Short Wave & Medium Wave Crystal Set) .. .. . .. .. £4-73
Communications Headphones 8 ohm, Suitable for modern communications oo oo . .. 50 0o £4-82
VALVES, Complete replacement set incl. OA2 for SR59DE & 9R59DS oo .. .. .. .. oo £6-12

ALL PRICES DELIVERED (incl. insuranc.e.) ’
Send STAMP for full list of PARTRIDGE PRODUCTS including PARTRIDGE SUPER PACKAGE COMPLETE STATION
FOR ANY LOCATION. Comprising: QR666 TRIO G.C. Rx, 111B A.T.U., World Record VFA, matching headphones, outdoor
insulators, feeder, connecting cables. Delivered £185-00.
(PRICES SUBJECT TO ALTERATION WITHOUT NOTICE)

”p Tnlﬂs Phone 0843 62535

BOX 5 s TS UENT LD OB hours
[[[’”””I[ G3CED G3VFA
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JOTILINI

PROJECTION TELE.

ELEVISION tyros will remember

the old projection television sets.
A long, cylindrical projection “tube”
was used to project the image on to
a screen. A problem at the time was
the use of very high voltages to run
the tube. This idea fell out of favour
and never really caught on in the
home. It may therefore come as a
surprise to learn that a company is
manufacturing not just a projection
tube, but the whole system, including
screen; and suitable for colour.
Designated the Videobeam, it will
receive colour television transmis-
sions (all u.hf. channels 21-68) and
it will also accept video tape input or
a signal direct from a suitable camera.
A further input accepts computer
data where the system would prove
useful for giving direct viewing of a
printout in alpha numeric form.

The 1-75m. wide image is projected
onto a special screen which is curved.
The sound is also *“projected’ at the
screen and is reflected back to the
audience. The manufacturers claim
that some 40 people can view the
screen in comfort.

WATCH THE
CALCULATIONS

A few Ginsbergs ago | mentioned
a wristwatch/calculator (electronic,
of course). Having now seen just
what they look like | can only com-
ment, “fascinating”. The same re-
marks apply to the price—about $400.
But hope is not lost if you aspire to
owning one and haven't got too
many pennies. A plastics specialist
manufacturer has mentioned that
he can see the price dropping to
$20! He argues that a huge part of
the cost of these miniature marvels
lies in the expensive, hespoke metal
cases. His answer is to simply switch
to special, tough, plastic cases
which can be modelled/moulded into
some very attractive shapes.

The ‘“buttons’ on the watch/
calculator are depressed using the
point of, say, a ballpoint pen. The
proposed plastic cases . and key-
boards measure 40 x 35 x 3mm,
deep. The keys themselves are only
3mm. in diameter. In the basic design
of the plastic case, up to seven
functions could be accommodated

My

which includes a memory. Readout
of the watch | have seen is a liquid
crystal type but doubtless LED
versions are around too. Not available
over this side of the pond—yet,

S.A. TV

Changing channeis, back to tele-
vision, | see that the long awaited
South African television transmis-
sions are finding their way into the
ether, The official inauguration of
these transmissions was back in the
early part of this year. One hour test
programmes are the order of the
day so far with a promise of daily
broadcasts from 1800-2300 to follow.

The licence fee is around £25, and
the cost of a 26in. colour (PAL)
receiver is about £700. Despite this
high price it is estimated that some
175,000 sets will be sold this year and
that colour receivers will account for
75% of this figure.

1L

For the semiconductor enthusiasts,
keep a sharp lookout for the new 12L
(injection logic) which seems to be
creeping in quietly. Fairchild has
recently introduced a 4,096-bit RAM
(random access memory) with an
access time of only 100ns. Another
giant, Texas Instruments, is also
working hard on 2L products al-
though it is playing its cards very
close to the chest with not too many
details available at present. Philips
has already used I2L in an in-house
motor control requirement. | predict
that injection logic will have quite an
impact once it gets started in a big
way.

SWL's NOTE

People who, listen in the radio
spectrum from 2-30MHz will be
pleased to hear of new equipment
just launched on to the market (but
not so pleased to hear the price!).
Radio signals in this sector rely on
reflection from the various ionised
layers high above the earth. There
are different layers which can affect
the signal. At times a signal will just
fade, sometimes a band is “open”
working well and full of signals.
Later, the same band can be almost
dead and void of any radio life at all.

ON RECENT DEVELOPMENTS “

Which band do you choose, and
how long will it stay “open”?

The new equipment tells all. The
unit has a c.r.t. display which shows
two sets of data. One is a barograph
display which shows intensity of the

received signals (in dBs) and shows

which signals in the spectrum are
strongest at a glance. Beneath this
display is another which shows via
which path these signals are reaching
the receiver and taking into account
single and multiple path trans-
missions. Part of the system is a
sounder transmitter which sweeps
the band over a five minute period.

The band is divided up into various
data channels. Another part of the
equipment makes seven duplicates
of each channel and these are
transmitted as a package of tones.
These are transmitted and received
by the receiver which can then
calculate to allow for things like
short-term fading, static bursts etc.
Just for the record, a sounder
transmitter/receiver system costs in
the region of 100,000 dollars—then,
of course, you may want to purchase
the modern unit ., ...

SIG. GENNY

It seems that in the dim distant
Ginsberg past, memories of having
two small signal generators marked
a.f. and rf. respectively come to
light. A separate "box’" was required
for each job. This seems a far cry
from one new signal generator just
released which covers, in a single
box, from 15Hz to over 1GHz. Need-
less to say it doesn’'t end there. The
unit has both analog and digital
readout, has an a.f. voltmeter built
in and does numerous things quite
automatically. Accuracy is almost
frightening and mention is made of
“four options’. Grudgingly | must
give it best over the ubiquitous
BC221 which was the pride and
prestige symbol of many a ham
station.

k_ ﬁ——/)
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by Eric Dowdeswell G4AR

N several occasions in the past I have men-
O tioned the possibility of running a small

contest for readers of this page, with a
couple of prizes thrown in. Very briefly the idea
is to ask you to submit a cassette recording of the
best DX that you hear over a period of, say, a
month, on any amateur band. The “best” recording
will take into account the band, time, mode, clarity
of signal etc. If you have a cassette recorder it
ought to be alongside your receiver anyway, always
ready to record a choice bit of DX, so why not fix
up a permanent lead out of your set to take im-
mediate advantage of the recording facility?

Full details next month, I hope, so start practising
and don’t forget to make an eniry in your log at
the same time as the recording or you will be
wasting your time! Better stiil, use the microphone
to put the details of date, time etc, on the tape
immediately after the recording.

Pete Dawson (Westward Ho! N. Devon) may wonder
why he hasn’t heard from me in reply to his first
letter. Unfortunately Pete, you did not give your
full address. For those willing to lose a few hours
sleep Pete listed quite a few Central American pre-
fixes heard between about midnight and 0400 on
3-5 and 14MHz. His “very ordinary” equipment is an
old R107 with a Delta loop (for 14MHz?) and an
inverted Vee about 50ft at the top. Pete has 246
countries to his credit and naturally has trouble in
finding a new one these days, although he has been
looking for the HKOAA and CEOA DXpeditions
without success. I suggest Geoff Watts’ DX News
Sheet is the best and latest source of info on such
matters. See July column.

Another firsttimer is Peter Allen A8677 (Taun-
ton) using a Trioc 9R59DS and a G5RV aerial plus a
GBAEV converter for 2m aided by an eight element
horizontal beam and a five element vertical “for
mobiles and repeaters”. Not a bad idea, Pete! With
the benefit of hindsight it now seems a pity that
the early workers on 2m did not go for vertical
polarisation in the first place! I have sent my con-
dolences to Mike Conolly A8796 (Yeovil) who has
had to move from the village of Odcombe to a

“terrace house in the cemtre of Yeovil”, losing the -

lovely countryside and its DX potentialities! How-
ever, Pete has had his 2m halo fixed on a TV mast
at 45ft plus a pulley for the eventual long-wire.
Good thinking!

410

Neil Whiteside A8859 (Hitchin, Herts) has only
been watching the SW bands for a few months with
his 50ft wire feeding a CR100/8 and Codar PR40
preselector. He deplores the selfish attitude of
amateurs who seem to choose 3-6MHz for tuning
up their rigs on a Sunday morning thus QRM’ing
the RSGB News Bulletin. Although you are not
too far from Chelmsford, I think one of the other
transmissions might be better for you, Neil. Try
the first one from G2MI in Bromley, Kent. Neil
hopes to take his RAE in December plus the Code
exam and to get his G4+3 right away. Very wise
of you, OM. Top Band enthusiast Tim Charles (Col-
chester) bemoans the usual summer fade out of that
band and seems to have gone to the other extreme
by corcentrating on 2m. Recent lift conditions on 2m
have enabled Tim to listen to Europeans working
through the GB3BC repeater. In fact, Tim has copied
nine repeaters so far, including PAOALK, DBOSM,
DBOWW and DB0ZO.

Andrew Swiffin A8603 (Cheadle) couldw’t leave
radio alone when he went camping near Ullswater,
taking along a transistorised set and loaded whip
aerial. He was pleased with VP1PF and several W's
on 80m plus some GDX on 160m in daylight. Colin
Fawcett (Oldham) gets back on the bands after
five years’ absence but so far has not fixed up a
decent aerial for his Eddystone 840C. Paul Barker
(Sunderland) got back into the SSTV groove again
finding plenty of activity from Europe on 20m plus
his first-ever reception of SSTV signals on 10m,
from three DLs.

“M. C. P. Bennett” reveals that he is Michael, at
long last! At Slough he found some nice omes on
15m including three VP8s. Attention, all those in
Aberdeen! Stan Sutherland GM4BKYV, secretary of
the Aberdeen ARS, tells me of RAE courses starting
at the local Tech College in September but he’s short
of candidates at the moment. Anyone contemplating
taking the RAE next May and living around Aber-
deen should write to Stan at 67 Greenfern Road,
Aberdeen AB2 6TP. Even if next May seems too
soon it is still worth looking intc. John Bennett
(Bristol) is yet another newcomer te the amateur
bands and he has a Codar CR70A and a 35ft wire.
He has already joined the Western-Super-Mare Radio
Club which is a very good way of sorting out the
mysteries of our hobby!

I was glad to note that John Porter (Baslow
Derbys) had a look at the CW end of 15 and 20m for
a change. Quite a few countries and prefixes can
often be heard for new ones down at the LF end of
the bands so why not try it out sometime? There
are fast ones and slow ones with straight keys and
electronic wonders so the newcomer to code need
not fear that he won’t be able to copy anything at
all, even if it is only call-signs.
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EF37A 120 | KT88 225 | PY82 045 | 6F25 100 | 8864 120 Closed Sat. 1-3 p.m. Prices correct when going to press.

VALVE MAIL ORDERCO.

16a Wellfield Rd., London, SW16 2BS
Tel: 01-677 2424 Telex: 946 708.
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Build the Texan & FM Tuner
TEXAN 20 20 W STEREO AMP

Features glass fibre PC board, Gardners
low field transformer 6-1C's 10-transistors
plus diodes efc. Designed by Texas Instru-
ments engineers for Henry s and P.W. 1972,
Overall size 153" x 23" x 63" mains oper-
ated. Free teak sleeve with every kit.

£29 95 (CARRIAGE 50p).

(also buiit and tested £39-95)

HENELEC STEREO FM TUNER

Features capacity dlode tuning, lead and
tuning meter indicators, mains operated.
High performance and sensl’uvnty Overall
size in teak sleeves 8” x 23” x 63", Complete
kit with teak sieeve.

£26-25 (Carriage 50p).

{also built and tested £31-20).

JOIN THE LARGE BAND OF
CONSTRUCTORS!

SPECIAL OFFER
GARRARD (T4 STEREO CASSETTE
TRANSPORT MECHANISM

Features

@ Stereo Heads

@ Bullt in Motor Stabliser
@ Auto Stop+Eject

ELECTRONIC FOOTBALL

& TENNIS
WITH THE FABULOUS

VIDEOC SPORT

ON YOUR OWN TV
Play three exciting elec-
tronic _ ball games.
FOOTBALL, TENNIS,
HOLE IN THE WALL
on your own TV! Just
plug Video Sport into
the aerial socket of your
TV and away you go.
Completely safe foryou. >
your children and your iy
TV. Mains operated.
OUR INCREDIBLE PRICE £29 50
Inc. VAT

DEMONSTRATIONS NOW IN
ALL CENTRES!

AM/FM MODULES LPH79 LPIITI
Combined AM/FM tuner modules,
together with a small number of R.C.’s
Ferrlte aerials, make up a sensitive
FM/MW/LW tuner.

6 volts Supply. suppllied with data and
clrcuit sheel

Don't miss your copy of
HENRY'S

NEW 1975
CATALOGUE "

OVER 5,000 ITEMS - largest UK range of

electronic components for home
constructors.

200 PAGES - every aspec! of eleciromcs and
components for amateurs and hobbyists —
kits, projects, test gear.

DOZENS of new fines and new ranges.

; h h b Lpin C comsmzo IF :P;\;anecantrol
L 1 Derati
MANY price reductions throughout the new DNEELS)  EnoRT R L e, —
Catalogue. END AND AM GANG eeretﬁ mesc_lt_lzrklam ba;se;id J =
on the ** '’ patented design, idea
A Discount Voucher with every copy, wonh u sz THE P, T for ise in Car stereo cassette players,

Suitable Ferme aer|a| 87p.
UHF TV TUNERS

625 line receiver - UHF transistorised
tuners UK operation.
Brand new. (Post/packing 25p each).

HI-FI stereo cassette recorders, industrial
and many other applications. Suitable for
the ‘PW"’ Ascot Stereo Cassette Deck.

£13.50 inc. VAT p &p 35p

FREE:

50p.

ALL HENRY’S PRICES INCLUSIVE OF VAT

YPE var. tun. slow motion drive SEND NOW FOR OUR
£3- FREE LIST NO. 36 FOR
TYPE C variable tuning £2-90. OUR COMPLETE RANGE
TYPE B 4-button push button (adj.) OF OVER 10,000 SEMI-

CONDUCTOR DEVICES
AT NEW LOW PRICES.

» n o 4-60.
Write now for your copy, enclosing 70p remittance. e UHE/VHF tuner £5-20.

HeENRYS

Flectronic Centres

404-406 Electronfc Components & Equipment 01 4028381| ¥/ F1and

354 PA Disco Liahting High .Power Sound 01-402 5854| Efectromics
Centres Open
9am -6pm

Now Open Supermarket,
Browse Round The New
Supermarketat 404 Edgware
Road.

303 Special offers and bargams store
Allmail to 303 Edgware Road London W2 18W

Prices correct at time of preparation Subject to change without notice £ &0 E

INTEGRATED
CIRCUITS

DIL14 29p LM377 2x2W¢2,87
TIMER  54p [M380 2% AF 89p
RF/IF  28p LM381 2xPre £2

TRANSISTORS
& DIODES

each MATCHING 16p

& 128
IXS.
e T3 §5.BUSH SET10p

vero

VERO PINSx38 28 “mww”/f[‘f’/

COPPER CLAD VEROBOARD 0.1

2§"x5" 20p 234x31" 26p. 3:x3§ 31p.
33"x5" 31p 33x 17" ¢1,

it Displzys [

SLA7 RED LED 0.3"
DIGIT 0-9DP 89p ea
j| GREEN&YELLOW £1.40

709
555
703

Price
AC127
AC187

lép
19p

f JuMBO LED 0.6 747 709 T099 23p  LM3900 4xOPABYP  AD149 43p TIP 41 70p N
DISPLAY £2.25 ea. 709 DIL 14 28p MC1303 £1.20 AD161 & 162 33p TIP 42 88p IZJZL .IC sdBOARDS 6x43" £1,50
" 710 DIL 14 34p MC1308 49p BC107 & 108 9p TIP 2955 90p way edge ccnnectolz; II60p.
3015F 0-9DP £1 ea. 723 Reg. 54p  MC1310%LEDE£2.65 BC109 10p TIP 3055 55p 36 way 90p. PLAIN 33'x17" g1,
ZENON FLASK TyBE 741 DIL 8  27p MC1312 SQ £2.10 BC147/8/9 1op TIS43 seeznzess At CUTTER 45n.FEC ETCH PAK 50p
£4, .Data 15p. 741 DIL 14 29p MC1330 69p  BC157/8/9 12p 2TX1098301 13p @@@@ =
LEDS red 13p ‘i % Gl e ip e, s PenoIp
x7 P 55p  BC177/8/97+ 18p 1N4004 & 7  7p PRINTE <
rea 743 DIL's o3 NESIG feroPA f3 BClaz/o/areilon INiT4h & oua sp SLLIED CLACUIL BoARD KT el oo
7805 5V £1.40 NES40 Driver £1  BC212/3/444L11p 2N697 14p  DECON DESOLDER BRAID REEL 59
LEDS 208 STYLE ONLY 13p ea 7812 & 15 £1.40 NES50 2vRef 79p  BCY70/1/2 17p 2N70688 11p g =
TIL 209 WITH CLIP RED 1S5p ea 76013 6W AF €1 NE555 Timer 55p  BD131 & 152 39p 2N2646 UJT 32p HEATSINKS
TIL 211 & CLIP GREEN 29p ea 8038 SIG GEN £3 NESS56 2x“ £1,20  BFAs1 2N2904 & 5 20p S5F/TD5 & 1BF/TO18 5p ea.TV4 15p,
LARGE 0,2" & CLIP RED 17p ea CA302§ _£1 NES60 PLL £3.15 BFR50/51 23p  2N2826royg 9p  TV3/T03 16p.EXTRUDED 4" 4Y1 20p.
LARGE 0.2" CLIP GREEN 30p ea CA3046 55p NE561 PLL £3.15  pBpRso/51 23p 2N3053 17p
209 STYLE OR ,2YORANGE 29p ea CA3048 €2 NES562 PLL £3.19 pFRA8 250v s0p 2N3055 115w 37p 10908 GAS DETECTOR ¢1.80 ea.
INFRA RED LED £1.2N5777 33D, CA3052 £3.50 NE565 PLL £2,69 2N3563 & 64 16p LOGIC PROBE TTL TESTER PEN 5
. CA3054 €1 SN72709 708 28p DBFY50/1/2  15p  SloAr 49p
PHT@ ﬂ@ ﬂ[@ L¥300 2-20V £2 SN72741 741 26p  BSX18/20/21 16p° 283702 & 3 op CAPACITORS
LM301 OPA  45p SN72748 748 33p MJE2955 20P  2N3704 & 5 10p CERAMIC 22pf to 0.luf 50v 5p,
TEC12 PHOTO AMP/SCMITT/RELAY LM304 0-40V ¢3 SN76660 IF ¢l  MJE3055 65Pp  2N3706 & 7 9p ELECTROLYTIC:10/50/100 uf in
DRIVER or LED TTL INTERFACE 81p LM307 OPA  49p SN76611 IF£1.25 MPU131 PUT 49p 2N3708 & 9 8p  10v 5p.25v 6p.50v 8p.2uf/10¥ Sp.
i LM308 HiBo 95p TAD110 &IF  ¢2 0AS1 OAB1 8D N3710 & 11 10p 1000 uf/25v 18p,200/500 25v Op.
LM309K 5V €1.48 TBA810 7WAF 99p OAB1 & OA91 O6p 2y3819E FET 16p 4
IM372 IF £1,80 2N414 RX £1.09  TIP 20 & 30 52p oN3823E rxT 17p POTENTIOMETERS (POTS) 2B or EGIN
SPECIAL OFFERS - TIP 31 & 32 69P 2N3904/5/6 15p LIN or LOG ROTARY 13p.SWITCH 14p
£ A S, DUAL
FLUORESCENT LIGHTS 12V MADE IN UK 2N3055 FULL HIGH SPEC 115W 37p FULL SELECTION IN OUR FREE LIST. Al 4f7>p LIDERS 29p.STERED f7p
8 WATT 13" £3. 13W 22" £3.50 NOBS 7p.PRESETS 6PRESISTORS 1lip
. . 741C BPIN DIL 27p.MFC4000B 33p NEW TRAMPUS FULL SPEC PAKS SWITCHES: SPST 18p. DPDT 25
DIGITAL CLOCH |55 i it | o s 10 1 1 our enosee 0  SSTLeR
BC109 9p.2N381%e 18p.BFYSL 15p PAK B 4 741 Op Awm n Choree Din pLuss ALL 12p, Sockers 10p,
IC AY51224 4 DIGIT CLOCK €3,75 DAK C 4 293055 £1.D 12 BCL09 £1| ALI CASES ABS/ABT 50p.AB13 65p.
C Y Y
¥M5311/4 6 DIGIT CLOCK ¢7 "'qn TTL PAK E 10 BC182 £1.F 11 2N3704 £1| TRANSTORMERS 1A 6vév or 12vi2y
CASSETTE B PAK G 8 BFY51 £1.H 9 2N3819eg1| Only £1,34.100mA type CT 75p.
i 7473/74/76 29p PAK J 9 2N3053 ¢1.K 40 1N914 £1
n £ﬂ3ﬂ75 7400 GATES 13p 7475 15p UiL sochets
methunus ;:gg/;ﬂgn’: }Zp ;43?/2/3/4 ggp BZY&8 400mW 1A/50V SCR 36p  $EXAS GOLD
etclip 74 P ZENER DIODES 9 TAG1/400 55
NEW 8tk CARTRIDGE MECHANISM ¢8 7413 SCMITT 31p 74100 74175 £1 Nl e ® 0106/&- 7 SCR DL . ’g"“{fﬁ"fé‘ﬁm 1;
STEREO CASSETTE MECHANISM ¢13.75 7440 BUFFER 14p 74121 320 1a 50V 20p SA/A00V o 53p o 4
Suitable for 'PW ASCOT' recorder 7447 DRIVER 89p 74123 59p SC146D TRIAC SOLOERCONBSTRIBS:
with heads etc.SEND 15p for DATA 7470 & 7472 29p 74141(&7441)73p  BR10O DIAC 25p 104 400V 75p 100 PINS 50p.1K £3.
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Log extracts

J. Porter:— 15m JA4HG/MM PYZ2ELV 20m
CE6DT FG7AQ KA2AD KV4AAR YSIGW S5L2FH
(Liberia) 8P6FU

P. Dawson:— 80m CP1AT EA9FC HP1GD VP2ABC
(Barbuda) VP2VBG (Virgin Is) ZP5AL 20m CE1FA
CP1AT FG7AR HRILM KZ5RT TGSCQ VPIIL
VS5MC 9N1MM 9Y4NB

P. Allen:— 20m A4XFX VQIR 9X5PT

T. Charles:— 80m VP2AYL 8P6CP 40m HC2JN
HK2DBK VK5QQ Z1L4AW 20m FG'XE FP8CH
HC2IK HP2BF OA2BJ VQIMC YS1JWD 15m CE3RC
VQ9SS/C (Chagos) ZS2JL 2m DR2NO (FM) via
DB0OSM GC8FBO OZ2BB

M. Connolly:— 80m CE6DP FP8DH JY3ZA PJSHS
20m A4XVG C5AG C31LO KZ5JM VESDC VP2SV
9X58M

A. Swiffin:— 80m PJ8HS VP1PF 20m C5AM MI1D
5L5F 10m OJOMA

P. Barker:— 20m SSTV DJ71C DL2AE HBY9AQU
I1IMSV KILEM YZ2CDS 20m KD4ITU OY8KH
ZP5PT 15m SSTV ONSTB 15m ZD7FT ZDSRD 10m
SSTV DK4NA DLIWX DL7HT 10m 8SK2AT

M. Bennett:— 80m 7X4MD 20m M1D TI2ZMEF
3B8DO (Mauritius) 15m M1C TU2FD VP8JC VP8NK
VP8ML ZP5VO 7Q7TRM 7X0WW
All stations are SSB except those in bold which are

SHORT WAVE BROADCASTS
by Derek Bell

letter arrived “chez Bell” recently from a

writer in London, who wishes to remain anony-

mous, asking “is it really a must to have an
expensive communications set to pull in stations
like Radio Nacional de Brasil?” On the face of it
OM, no, but, and it’s that little word that is the
crux of the matter, while many SWLs (Short Wave
Listeners) and DXers are content with their Astrads
and VEFs there are a good many who, after a while,
yearn to move on to bigger and better sets. They
find that they would like a product detector or that
they need the finer tuning that only a more expen-
sive set can give. While we are now in a sunspot
minimum and the more far-flung stations are beyond
our reach, there will come a time when, as solar
activity rises, the transistor portable sets will tend to
become cluttered with signals and the ARS88, or
Trio or Codar with their better sensitivity, selectivity
and suchlike refinements will come into their own,
A lot of the present licensed amateur operators of
today started out as SWLs and decided to seek
something a little more complicated. So it seems
that if a transistor portable fills your needs then
stick with it, but if you seek to probe the far
reaches of the bands then a communications
receiver is a must.

Practical Wireless, September 1975

After having indulged in a little philosophising
Fred Tagg from Nottingham writes to show us a new
wrinkle on DXing. He has hooked his PYE PM128
into a Celestion Ditton speaker and says that it
really sounds good. His chimneys look like Jodrell
Bank, says Fred, and his logbook has items like:—

Radio Kuwait on 11940 at 1§00
Radio Israel on 12025 at 2030
Ghana on 21545 at 1525

Fred also says that being an ex “met” man his
main interest is CW transmissions of weather reports
and wonders if anyone else has the same interest.
Ian McLean of Port Glasgow in Scotland has come
up against the bane of the SWL, TV timebase inter-
ference. Although he is using screened coax cable
for his aerial he still gets a “buzzing sound”. lan,
T am afraid that there is little that can be done to
cure this. In continental countries the TV sets are
lined with foil to reduce this nuisance bui here in
the UK ‘manufacturers do not seem to bother.

Colour TV sets are the worst offenders and they
can radiate over several hundred yards. I personally
have a “gremlin” that I suspect is a thyristor in a
nearby factory, which, on occasions, ruins my
medium wave listening with a similar ‘“buzzing
sound”. Ian says that while in Canada he got a
Citizens Band licence and wonders why we cannot
have a similar set-up here. Ah! why not, passed to
you, Lord Annan.

More “gen” has been sent in regarding the sum-
mer changes to schedules. Geoff. Thompson from
Lincoln reports that Radio Budapest is now airing
its DX show on Tuesdays and Fridays at 1515 on
1340, 6025, 7175, 9585, 9833, 11910, 15125 and 17780.
This same writer also has logged Radio Argentina al
Exteric on 11710 at 2300 using a ITT Euromarine
dangling on the end of 12 metres of wire.

Radio Canada International seem to be taking a
close look at their mailing list as they are writing to
every one of their members asking them to renew
for a two-year period. They were kind enough to
send a copy of the latest schedule which is as
follows:—

0600 to 0800 on 7290 6100 in English, French
and German.

1715 to 1800 on 17820, 15325, 7235, 5995 in
German.

2005 to 2159 on 15325, 11855, 9685 in French
and English.

These details apply to the European target area
but the station also has a service for the USSR,
Eastern Europe and Africa. I think the DXer here
in the UK will be lucky to hear these since the
aerial system at Sackville, New Brunswick will not
be set to favour us. The World DX Club reports
that Radio Pakistan is now asking for reports to be
mailed to World Service P.O. Box 443 Karachi. This
station runs two 1000 kilowatters at Islamabad and
can be heard in English on 15115, 15325, 17700, 17830
and 21730 at various times during the day. They
are also noted for dictation speed news broadcasts in
English which I think must be unique on the short
waves.

“I have also heard Radio Baghdad but 1 am not
sure of the frequency except that it was in the 31m
band.” These words were penned by John Higgin-
botham of Holyhead and express the feelings of us
all. Radio Baghdad is one of the most notorious
“floaters” in the short wave spectrum. They were
recently reported on 9735 in English at 1955 but
their official frequency was announced as 9745 for
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the English transmission at this time. On another
occasion they were logged on 3240 at 1947 while
for this time the announced freq. was 9745.

Jon Seddon joins us now, having just built him-
self a crystal set and fitted it with an ATU. Jon
admits that the fregs. he logs are proune to be a
little wayward as he only has a “crude tuning scale”.
He has, however, managed to get some accurate
frequencies and these were marked on the dial and
the dial then sub-divided with a pair of compasses
to give a better readout, I hope, Jon, that you
manage to build a more sensitive set, and that we
539kHz, Riyadh in Saudi Arabia on 587kHz with
that I will draw the curtain now and wish you and
yours best 73s.

MEDIUM WAVE DX

by CHARLES MOLLOY

) ABYLON, in Irag, is the most recent addition
Bto the growing number of megawatt broad-

casters on the medium waves. Operating on
1038kHz with a power of 2000kW it beams towards
North Africa and can be heard in the UK during the
evening between FEuropean channels 1034kHz
(Milan) and 1043kHz (Dresden). Other high power
outlets to search for are Kuwait with 1500kW on
539kHz, Riyadh in Saudi Arabia on 587kHz with
1200kW, Istanbul on 1016kHz with 1200kW and two
Libyan stations, El Beida on 1124kHz and Tripoli on
1250kHz each with, 1000kW.

The Iberian peninsula is an interesting hunting
ground for the medium wave DXer. In Spain there
are chains of low power commercial stations spread
across the country. Well over 100 of them transmit
on 1106kHz, 1133kHz, 1394kHz, 1412kHz, 1430kHz,
1520kHz and 1570kHz and many of them sign-off
between 2330 and midnight GMT. The DXer who
listens on a single channel at this time can often
hear one station after another become dominant only
to be replaced after sign-off by a weaker companion.
Use a loop to reduce QRM and listen on 1133kHz for
ECS8 Sevilla, EFJ18 Castellon, EFJ46 Zaragoza;
1412kHz for EAJ16 Granada, EAJ17 Murcia, EAJ25
Tarrasa, EAJ64 Segovia; 1430kHz for EAKS5 Valencia,
EAKI11 Malaga; 1475kHz for EAJ19 Asturias, EAJ59
Cadiz, EAJ60 Almeria, EAJ72 Zamora; 1570kHz
for EFE10 Alava, ECS10 Mancha.

Mark Reddie of Edinburgh, who has been tuning
round the medium waves with his Bang and Olufsen
600 receiver, reports hearing Radio Tirana at Durres
in Albania on 1457kHz. Mark is building a MW loop
aerial and hopes soon to own. a communications
receiver. P. Bookbinder (Shepherds Hill) is aston-
ished to see the results achieved by DXers in reports
to this column. He would now like to build a medium
wave loop aerial and he wonders where he can obtain
plans of one. Articles on loop construction have
appeared in Practical Wireless issues April 1973 and
November 1966. Although these issues are out of
print, bound volumes of Practical Wireless are
usually available in main libraries throughout the
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UK. A medium wave loop is an indoor aerial that is
tunable and directional. It is usually constructed in
the shape of a square with a 40in side and has a
main winding of seven turns tuned by a 500pF
variable: capacitor and there is a one-turn coupling
winding which is connected to the aerial and earth
terminals of the receiver. The windings are sup-
ported on a wooden frame. Maximum pick-up is
along the plane of the windings and there are two
nulls, directions of minimum pick-up, which are at
right angles to the windings. When using a loop,
peak up the signal with the loop tuning control and
rotate the loop for optimum results.

Radie Andorra on 701kHz 300kW broadcasts in
French, Spanish and in English (m’nt-0200) and Sud
Radio Andorra 818kHz 900kW can be heard in
French during the evening. Each station will send a
QSL card in return for a correct reception report
(and return postage in the form of an International
Reply Coupon which is obtainable at main post
offices). Andorra, which is a tiny republic in the
Pyrenees located between France and Spain does
not have a short wave service and the DXer who
would like to add this ‘“‘country” to his verification
list will have to turn to the medium waves. The
address of both stations is Andorra-la-Vielle,
Andorra.

BROADCAST BANDS

Short Wave Reports by the 15th of the monih .
to Derek Bell, cjo Practical Wireless, Flestway
Housge, Farringdon Street, London, EC4A 4AD.
Medium Wave Logs o Charies Molloy, 132
Segars Lane? Seuihport PRS 34G,

‘EASYBUILD' ELECTRONIC CLOCK
gﬁnt:nued from page 394

(Rear view of plug
connections }

R11\5 ; © - S4a
oStart\}

p Ig\ Es:m
/ gstart N

=

Fig. 6. Clrcu/t of the remote control unit for the stop-clock facillty.

physics laboratories for pendulum timing and other
applications where timing to the nearest second is
sufficient. It could also prove very useful for con-
trolling circuit training activities for athletes and
when switched to the Hours and Minutes display
mode the stop/start function still operates. Thus the
stop clock is perhaps unique in that it allows a
stop/start facility over a 23 hour 59 minute period
and this could be very useful in biological and bio-
medical applications. Finally, the beauty is that by
simply unplugging the remote control lead the device
reverts to a very smart miniature desk clock to
impress other executives, an attractive mantlepiece
clock to impress your neighbours or a lovely bed-
room clock to impress your wife!
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JKYS F

CHOM

PANEL
METERS

STOCKED AT
481 Oxford Street 311 Edgware Road
42 Tottenham Court Rd. 3 Lisle Street
branches or by mail order.

USED EXTENSIVELY BY
INDUSTRY, GOVERNMENT
DEPARTMENTS, EDUCATIONAL
AUTHORITIES ETC.

Over 200 ranges in stocked|-other ranges t0
order. Cuantity discounts available. Send
for fully illustrated brochure,

‘ELE%;? PLASTIG MODEL SD640

B5OUA. £4.20

100uA £4.15

200uA £4.10

500uA . £4 05

50-0-50uA . £4.15

100-0-100ud . £4.10

1mA . £4.05

SmA . £4.05

T0mA £4.05

50mA £405

100mA £4.05

500mA £4.05

1ADC £4.05

5ADC £4.05

10A DC £4.05 .
s5vDC £4.05 VU Meter £4.95

CLEAR PLASTIC MODEL SW180
Size: 100 x 80mm

50uA. . £505

100uA £4.95

500uA . £4.75

50-0-50uA £4 95

100-0-100uA .. £4 90

TmA . £4.75

1ADC £4.75

S5ADC £4 75 3

20V DC £4.75 150V AC . £4.90
50vDC £475 300V AC . £4.90
300V DC .. £4.75 VU Meter £6.25

MODEL ED107 EDUCAT!ONAL METER

Size: 100 x 90 x 150mm including tsrmmals

A range of high quality
moving coil instruments
ideal for school experi-
‘mants and other bench
anpllcatlons 3" mirror
scale. The meter move-
ment is easily 2ccessible
to demonstrate internal

working.

50uA. . £9.35

100uA £8.70

50-0-50uA £8.70

1mA £8.40 20V DC £8.40
1-0-1mA £8.40 50v DC £8.40
1ADC £8.40 300V DC . £8.40
5A DC £8.40 S00mA-5A DC  £9.50
5vDC £840 5v/50V DC £9.50
10VDC £8.40 5vV15V DC .. £9.50
15v DC £8.40 1AN6ADC . £9.50

CLEAR PLASTIC MODEL $D460
Isize: 59 x 48 P )

50uA. Ea 85

100ud £380

200uA £3.75

500uA £3.70

§0-0-50uA . £3.80

100-0-100uA .. £3.75

1mA £3.65

SmA £3.66

10mA £3.65

50mA £3.65

100mA £3.65

500mA £3.65 !
1ADC £3.65 d
5ADC £3.65 . d
10A DC £3.65 VU Meter £4.65
BARCLAYCARD

& ACCESS Phone
your order to
01-200 1321 or
call into any branch

*items with asterisk are Moving Iron BAKEUTE MODEL 580 Enlarged Window IBNAI}-'TEEYALEVEL PANEL
type, all others are Moving Coil i £4.95 CATOR
100uA £4.80 18mm |
CLEAR PLASTIC MODEL 50830 500uA £4.60 pSmmRane
Size: 110 x 83mi 50-0-50uA £4.80 . P mounting.
ey PP 100-0-100uA . £4.85 yataad,
100uA £4.65 1maA . £4.60 N [
200uA £4 60 1ADC £4.60
500uA £4.55 5ADC €4.60
50 0-50uA £465 20v DC £4.60
100-0-100uA .. £4.60 50V DC £4.60
1mA .. 50 300V DC £4.60
smA £4.50 300V AC . €475
;g:ﬁ E:gg ‘-OV De £4.50 VU Meter £5.95
100 £ 25V0c fat, TCLEAR PLASTIC MODEL MR 52°
m d
TADC fa50 300v DC £4.50, S'ZguA x60mm v
540C £4.50 3700 £3:00 100ua £3.85
108 DC £4.50 poov AC £8.50 500uA £3.70
5vDC £4.50 RISt €5+80 50.0-50uA .. £3.85
100.0-100uA .. £3.70
CLEAR PLASTIC MODEL MR 45P LmAL ggg il
Size:1o0 5°'"'"£ g 10ma £3.65 VU METER TYPE3
50uA. . 35 50mA £3.66 250uA  Size:33mm > 20mm.
100uA £3.50 100mA £3.65
200uA £3.45 S00mA £2.65 £1.55 p/Painsisp
e oun e janc 409 5Meter TmA. £4.20
-0- . £3. 5A DG £3 65 eter TmA.  £4.
100-0-100uA  £3.45 P e VU Meter £4.85 REDUCED TO CLEAR
600-0-500uA .. £3.25 | 20v D¢ £3.65  1AAC £3.65°
1mA 2315 §0V DG £3.66 SA AC . £3.65+ 1 'YAMABISHI VARIABLE
Toma t32e soovpe | | e3es  10aAC .. . £2.05-§'YQLTAGE TRANSFORMERS
- . 15VAC .. . £375 - £3.65°
A £3.25 « | Excellant guatity at low cost. In ut:
Wom C BEBUE g | sekol Doa MG - - BRI b e
500mA £3.26 EMater TmA.. £376 . MODEL S260 BENCH MOUNTING
1ADC £3.25 VU Meter £4.30 | . P/P & Ins
5aADC £3.25 1AAC ¢3.25+ | BAKELITE MODEL MR 65' Size: 80 x 80mm 1A £7.30-£1.50
10V DC £325 5AAC £325- 1 25uA.. .. .. £580 P . 2.5A £10.35- £1.50
20V OC £3.25 108 AC £3.25° | 50uA. £3.40 5A £12.95-£1.50
s0v OC £3.25 208 AC €3.25° | 100uA £4.35 8A £19.45-£1.50
300v DC £3.25 30AAC £325+.] 5000A .. . £405 10A £23.75-£1.50
60-0-50ud .. £4.35 124 é:gg.go-:::tso_
100-0-100uA .. £4 30 .45 - £1.50
CLEAR PLASTIC MODEL MR 38P 500.0-500uA . £3.95 25A £64.75— £1.50
Size: 42 x 42mm 1mA . £3.95 40A £73.40-11.50
SOuA. . £345 1-0-1mA £3.95
100uA £340 5mA £3.95 yy
200uA £3.30 10mA £3.95
500uA £3.10 50mA £395 300V OC /A
5G-0-50u4 £3.40 100mA £395  30VAC
100-0-100uA .. £3.30 500mA £3.95 ?(;XVAEC -
500-0-500uA .. £305 1ADC £3.95 k f
1mA .. .. £305 2ADC £3.95  300VAC. 4 MakKe sense o
1-0-TmA £3.05 5A DCC £3.95 ?l‘ﬁ)\l(ﬂ‘:fer e t . t
2mA .. £305 104D £3.95 T Eq p
| 5maA £3.05 15A OC €395 1AAC S uipmen
1 10mA £3.05 30ADC £3.95 fOAAA:C
20mA £3.05 - 50ADC £4.20
50mA £3 06 - 5V BC €395  20AAC AUDIOTRONIC Modei ATM1
100mA £305 100vDC £3.05 10V DC £395 30A AC Top value 1,000
150mA £3.05 150vDC. £3.10 15v DC €395  S0AAC - opv pocket muiti-
200mA £308  300VDC €310 20V DG €393  500mAAC £3.95 il
300mA €305  S00VDC . £315 50V DC .. £395  SOmVDC k] 0/10/50125%}/1,000
500mA £3.05  750vDC £3.15 150V DC . £3.95  100mvDC €495 volt AC and DC.
meps - ge oo beeuiie sy
1A DC £3 056 'S - . esistence:
2ADC £3.05 150VAC .. .. £315 CLEAR Pl ASTIC MODEL MR 659 0/150k ohms,
5ADC £305  300VAC .. £3.18 ;_'Ioe & m“ 35 Decibels: — 10 to
TeaBC £308  B0OVAC £3.30 SOUAN fa3s +22dB. Size 90 x
. 3vD £3 05 5Meter TmA.. £350 200uA £4.20 60 x 28Bmm.. -
" VU Mater £4.10 500uA £415 E;npls:n with
A gads.
50-0-50uA .. £4.25
CLEAR FLASTIC MODEL MR 85P 100-0-100uA .. £4.20 OUR PRICE £4.25 /P & ns 25p
Size: 120 x 11 500-0-500uA .. £4.10
TmA . £4.10
1-0-1mA £4.10 »
50uA. £6.00 St 410 AUDIOTRONICMODEL ATMS
oo 2235 10mA £4.10 15V Dec . £4.20 Jewal movement,
200uly P 50mA €410  50VAC D fazo [ attractively moulded
e 100mA €410 150vAC.. . ea20 [§ casewith
Ryt ¥ A 500mA £4.10 300VAC .. .. £4.20 adjus ent.
100-0-100uA .. £5.90 Ran st o 3/15/150/
o o Ea0uA . £6.65 1A DC €410  S0OVAC .. . £4.30 e o
O uR- 578 E 5ADC £4.10 5 Metar imA. £4.85 (2500 ) 08130/
G222 ea 32 > 10ADC £€4.10 VU Meter ¥
150-1ma E625 50V DC £5.75 154 OC €410 1AAC 00/600V
SmA . 150VO0C .. .. £575 204 DC £4.20  SAAC ‘5000 onv). 0-300
10mA €575 300V DC £6.76 Abe fiod  oaas uA/0-300mA DC.
50mA £5.76 18VAC .. £5.85 Resistance: x 10 &
504 0C £410  20AAC
100mA £5.75 200V AC .. £5.85 %100. —10 10 +16dB.
sV DC £4.10 30A AC Supplied with b-ttery
15203":‘ ég;: 5Meter imA.. £6.65 jovoC £410  S0AAC Touends and dat,
SADC f678  rAac i 1sve £al0  somaAC baskiet. Sive: 121 x 73 x 20mm.
15ADC €575 saAC 76° | Sovpc £210  200mAAC OUR PRICE £4.85 p/Pains25p+
0AIDC £595  1oaac €676 1 450vbC €410 500mAAC -
1ov DC £5.75 204 AC £5.75° -
2vDCe £6.75 30AAC £675°
240° Wide Angle ] MODEL C7202EN
EDGWlSE MO DEL PE70 1mA METERS 20,000 0.p.v. BC.
Size: 90 x 34mm n 4 10,000 0.p.v. AC
50uA e | MW?1-6 60 x 60 mm Mirror Scale.
A : [Eavee £7.00 /P & Ins 15p 5/25/50/250/500/
Sooon . " gaad {MW1-8,80 xBOmm 1000/2500 V. DC.
50-0-50uA 4.50 £7.45P & Pins.15p- 10/60/100/500/1000 |
100-0-100uk 4.45 4§ V. AC.DC Resistance
1mA . £4.25 %10, x 1000 (300
10V DC £4.25 centre scale) DC
300v DC £4.35 Current 50uA/
VU Meter £5.50 ALL PRICES 2.5mA/250mA. —20

POSTAGE / PACKING & INSURANGE 15p

= LASKYS give you credit

INCLUDE VAT

Drafts accepted.

Cheques to the value of £30 accepted from personal
shoppers with bankers card. In other cases and for amounts
in excess of £30. Please ailow time for clearance. Bankers

1 1o+eeds.
OUR PRICE £7.50 P/P &1ns 30p
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IT MAKES SENSE TO

HIOKI 730X
30,000 opv. Over-
load protection.
6/30/60/300/600/
1200V DC. 12/60/
120/600/1200v AC. |7
80/pA/ &

30mA/300mA.
2K/200K/

2 Meg Ohm.

—10to +63dB.

| OUR PRICE £8.10
| P/P &ins 30p

i

U4312 MULTIMETER
extramely sturdy
instrument for

umou| slectricat

V.
0/0,3/1.507 £/30,
50/150/300/600/
00V DC & 75mV.

0/0 3/1.5/7.5/30/
60/150/300/500/

0/300u
1. 5/5/15/1 :0/60/
600mA

1/1.5/8,
D%out;h 5/ /15/

U4323 MULTIMETER
un wi lud:r: ",9
oxcillator, Suitable
for yn.r.l receiver,

'tun

05/ orkazs0 W

600/1000V DC.

2.5(10/1 5/250/500/ 1000V AC. 0.05/
0.6/5/60, Resistanca:

x10,1100.x1 000 x10000 (50Q,
50003. k2, Sokni:entruncllo) h
naryown . Size: 160 x 97 X
Supplied in carrying case com-
plate with test leads.

60/150/600mA/
1 5/6A AC. 0/200/3k/30k ohms. DC
accurscy 1%. A Knife edge
painter, mirror scale Complsta with
Sturdy metal carrying case, lesds and
instructions.

| OUR PRICE £11 .60p;P &1ns60p

MODEL AS.1000 Vom
100,000 opv. 4
Mirror scale.

n meter
protection. 0/3/
12/60/120/300,
800/1200V DC.
0/6/30/120/300/

800V AC.0/10pA/
6/60/300mA/

12 Amp. 0/2KR/
200K/2M/200 Meg
Ohm. - 20t0 +174d8.

OUR PRICE£18. SIIP/P &1ns 60p

KAMODEN HM7208 FET VoM

lnput mpod-non 10
o/°35/1/z 5/10/80/
1000V 0/2.5/10

so/zso/woov AC.
0/25uA/2.5/25/250
mA DC,
0/5k/50k/500k/5 M
500 Megohms

OUR PRICE 1
£24.30°P/P & Ins60p

HUSSIAN cns Douhle Beam
gSEI

MHz pass band
Separate Y1 and Y2
ors. Rectang.
ular 5 x 4” CRT,
Calibrated triggered
sweoep from 0. Zusec.
to 100 milli-soc/cm.
¥rea running time
a , 50Hz—1MHz,

uilt-in time base

al

SWR METER Model SWR3
Handy SWR meter for

P“;‘IOKI 750)( VOLT—OHM-

43 l
5/3/3/12/30{60/150/

200V DC.
—316/15/§o/so/1zo/ ;

mA/E.
0—3/300k

Build yourselfa

quality 20000 opv.

multimetar and

sava monay.

Complete kit with},

meter scale.

movemant and

rotary range

selactor ready

mountedin

cabinet. Alt parts,

batteries. test prods and
instructions. Renges: 0/0.6/6/30/
120/600/1200V D.C. 0/6/30/120
600/1200V A.C. Current: 0/0.6/6/
80/800mA. Resistance: 0/10/
100K/1/10 Meg chms. Decibels:
—20to +63db. Size:80x150x
35mm

OUR PRICE £9.65 p/P & 1ns 30p

ou PRICE£8.60,p/p & tnsB0p.  [0-3/30 ’3°M°""‘" B, Outputi—
—3/6/;;{30/60/120/3(0:0\5/ Accur-

- n ) L

TMK 200 MULTIMETER KIT  B5/650 apy D€, 5,000 oo AC 45

h
eter. Built in protection. Size: 57 x
02 x 153mm.

UR PRICE£12.90p/P &1ns 60p

{TMK MODEL TWS0K

8s, muror
Ok/V

46 r:
scale.

0.5/7 /3 915
/5/1 25/2 5/5 10/

g!ﬁ

o Aevol
1.5/2/5/10/25/50/
125/250/500/

DC current
5/50uA/2 5/5/25/
0/250/500s / /
10k/'1oow1 Mq'/
0 Meg ohms. —20 to +81 5dB

UR PRICE £13.50p,p & Ins op

KAMODEN 368 MULTIMETER

AC 10kohm/V
5" mirror scale,
ovarload protect-
ed. Renges: 0.5/
2.5/10/30/250/
1000V DC. 5/10/
50/250/1000V
AC. Current:
0.61ma/05/5/50/ |
500mA/10A.

dB. Batt opsrated Size: 180 x
140 x 80mm. upplied complete with,

test leads etc.

OUR PRICE £18.98 »/p & ins60p

transmitter antenna align-
meer;:mwm bmlt&r; field

str meter. Accuracy i~
5%, Impedence 52 Indic-

ator 100uA DC. Full

scala 5 section collapsible
antenna. Size 145 x 50 x

60mm.
OUR PRICE £4.55 7/P &Ins 60p

L i C:
wnh all
and instruction manual

|OUR PRICE £93, 95 lns£2&00

MODEL TE15
GRID O!P METER

Transistorised. Oper-
ates as Grid Dip,
Oscillator, Absorb-
tion Wave Meter and
Oseillating Detector.

U4341 Multimeter &
[Transistor Tester

27 ranges. 16,7000pv.
Overload proucu

30/60/ 1/50/?00/900/\/

300/75

Current: 0 N/O 6/
6/60/600,

0 3/3/30/300mA AC.

06/
06/2/6/20/60/200k ohms/2 Mohms.
Battery operated. Sur:rlud complete
with probes, leads and steel l:arvymg
case. Size: 115 x 215 x 90mm,

MODEL AF.105 VOM

"MODEL C7208FM .

8/311 51501300/500/
1200V.DC.6/30/
120/600/1200 V. AC.
DC Resistance x 1,
X 10, X 100, x 1000
(B0 centra scale)
DC Current 30uA/ i
3/30/600mA. —20to + 83d B.

OUR PRICE £9.65 P/P & ins30p

60,000 opv. Mirror
scala. Metey
protection.
0/-3/3/12/60/120/
300/600/1200V DC.
0/8/30/120/ .
300/600/1200V DC.
0/30pA/6/
60/300 mA/
12 Amp. 0/10K/
1 m/1 Om/100

Meg Ohms.-20to -17dB.

OUR PRICE£13.50°/F & Ins 60p

‘Model HT10084 MULTIMETER
Overload protacted,
shock proof circuits.
9.50A Meter with .
mirror scale. Sensmvny 4
100kV Polarlty change
Rung /2 5/
B0/ 250/800/1.000 o
Volts DC. 2.5/16/50/
250/1,000 Volts AC.
.DC resistence’ 02| OI
200k/2/20 Meg, o
DC current:— 10/250uAI2 5/25/250
mA/10A. AC current:—0—1
to +62dB. Opserates from 2 x 1.5V
batteries. Size: 180 x 134 x 78mm.

OUR PRICE£21.50p/P & ins 60p

DUR PRICE£11.85p/p &ins son

Fr uency ran;
Hz—ZBOJI?h

|r| six coils. B00UA

meter. 9V battery

operation. Size:

x 80 x '40mm..

1
OUR PRISE £18.90. Ins30p

SINCLAIR DM2 DIGITAL
MULTIMETER

Will measure AC and DC volts. AC

KAMOBEN TT35
TRANSISTOR TESTER

High quality
instrument to
test reverse laak
current and BC . i
current. Ampli- E
h:atlon factor of
NPN, PNP, dlod\as,
transistors, SCR's
etc. 4 square
clear scala meter.
Operates from
internal batteries.
Complete with
instructions, leads
carrying handle.

‘U4324 MULTIMETER
High sensitivity,

g d/mn 3/3'3”

'50/500k ohms/S
lohms. D-::bolm—-‘lo to +12dB. Size
167 x 98 x 63mm. Supplied comp-

Ian w-\h t-l Inads, spare diode and

DUH PRICE £10.60p/p & Ins 60p

MODEL 500

30,000 opv with

uverload protect-
n. Mirror scal

0/05/ /10/25A
100/250/500/

1000V
0/2.5/10/25/100/
250, 0"
AC. 0/50uA/5/50/ [
500mA. 12A DC.
0/60k/6 meg/60 megohms.
OUR PRICE £15.05¢/P & 1ns s0p

370WTR MULTIMETER

Features AC current

0/5
0/2 5/10/50/250/
00/1000V
0/50uA/1I10/100
A/1/10, DC

1 A/1/10
AC. 0/5k150k/500k/
5 Meg/50 M

Daclhals _zag to +62dB.
OUR PRICE£21.50p/F & Ins 60p

P
ins 60p

OUR PRICE £18.90

and DC current, and resistancein a
total of 20 ranges. The large light
emitting diode display will read up
101999 and automatically indicata
polarity. Indication of positive and |
negative overload is also provided.
Theinstrument is fittad with a
combined carrying handle and
bench stand 2nd socksts are
provided for the connection of an
external power supply.
RANGES:

DC VOLTS: 1v.10.100v. 1000v.
AC VOLTS: 1v,10v, 100v, 1000v.
DC CURRENT: 1mA,T0mA,
100mA, 100UMA.

AC CURRENT:1mA.10mA..
100mA,1000mA.

'S100TR MULTIMETER
TRANSISTOR TESTER

100,0000py. Mirror
scale. Overlo;
prot

600V DC. 0/6/30/
120/600V AC.
"300mA/6/12A DC
/1om Meg/

oM
—20 to +50dE
0.01—-0.2MFD

Ua317 MULTIMETER
High sansitivity -
instrument for fisld /\ ===
and laboratory work.
Knife edge pointer,

sl Clamﬁ voLT
AMMETE

For measuring AC volt-
#sge and current without

bresking circuit. Ranges:
TR 100,250 B0
Accuracy J g/ 2{3‘ X

84 x Hmm Complne
with carrying cass, leads
!I‘Id Tuses.

OUR PRICE £16.105/p &Ins 60p

mm. mirror scale. =

'Overload brotection..

Ral n!es oPm
()= 5/10 7)’50’10})/250/ 00/1000
25/60/100/250/
AC. Current: 50uA/0.5/
1/6/10/50/250mA/1/8A DC. 025/
05/1/5/10/50/250mA/1/5AAC Res
05/10/100/200 ohm!/1/3/
r30/300kohms Dacibals: =510 +10dB
Battery operated, Size: 210 x 115 x
90mm. Supplied in carrying case com-
plete with Jeads.

OUR PRICE £18.35p/p & inssup

MOOEL C70B0EN

.Giant 6" mirror
scale. 20,000 opv.
0/0.35/1/2.5/10/
50/250/1000/

Transistor tester measurss Alpha, Beta
and 1CO, Complete with instructions,
batteries aod leads.

OUR PRICE £22.656,P & Ins 60p

RESISTANCE: 1k.10k.100k. 1000k
DUR PRICE £63.70'°/P & ins 50p

TRANSISTORISED L.CR. A.C.
BR/8 MEASURING BRIDGE

A new portable

|| bridge offering
excallent range and
accuracy at low
cost. Resistance:
= ). '6 ranges: 0.1
ohm-11.1 megohm % 1% Induct-
ance: B ranges: 1 microhenry-111"]
henrigs = 2% Capacity: 6 ranges:
10pf-1110 mfd = 2% Turns Ratio:
6 ranges: 1:1/1000-1:11100 + 1%
Bridge Voltage at 1.000cps. Opera-

ho LB4 TRANSISTOR TESTER

0/2.5/10/50/250/ Bhusiaady Sy

1000/5000° indication, Operates

0/50uA/1/ on two 1.5V

100/500mA/10A batteries. Complete

DC. 0/2k/200k/ with instructions etc.

Meg. —20 to +50dB. DURP ICE

OUR PRICE£21 -50p/P&Inse0p | £a e /e g Ins20p

KAMODEN 72.200 Multitester E",f'ggfsﬁf%fg}mswp
and penodic wave-

Qverload protected.
Mirvor scate.

angu:-ﬂ/. 3
3/30/120/600/
1200V DC, 0/3
12/60/300/11200
V AC. 0/6uA/

Megohms.

OUR PRICE £24.30p/p & 1ns 60p

B z,
Sensmmy ay 100kHz
RMS/mm: 0.3-25
Prm( mgqsred sweap
1—3000 sec. Free running 20—200
Hz in nina ranges. Calibrator plps
220 X 360 x 430mm. 115 5-230V

EXPORT Personat exports arranged fo?

P n
OUR PRICE £47.50 /;,"f;;

CUSTOMER SERVICES o,

ted from 9-volt battery, 100 micro-
amp meter indication. Size 7}" x

5"x2"0yR PRICE £29_.70f,fs%5

TE-20D RF SIGNAL
GENERATOR
Accurate wide range
signal genarator £
covering 120 kHz-500
MHz on 6 bands.
Directly cellbrated.
Variable R.F.
attsnualor audio output. Xtal socket
for calibmtion. 220/240V a.c.
Brand new with snstructions.

Size 140mm x 215mm x 170mm.

OUR PRICE £24.30 p/P & ins 60p

ALL PRICES |
INCLUDE VAT||

overseas vi Goods v packed,
insured and despatched to all parts of the
world at minimum cost exclusive of VAT,
Paymentby bank transfer, certitied cheque,
postal order or money order in any currency.

< Services Division at Head
Office wilt answer all your enquiries
— just ring 01-2001321

v a service that
NMM 7 makes sense!
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BUY AT

ALL
PRICES

INCLUDE

VAT

TE22 SINE SQUARE WAVE
AUDIO GENERATOR

vV
AC operation. Supplied brand new
wlrlnmsd with instruction manuat

OUR PR!CE£26 80p/p & Ins sop

HAKIMEX HDC 1900 DI
ALARM CLOCK

|
(o

b

GITAL{

ZAOV operation

T.T.C. SPRITE
STEREQ {
HEADPHONES
Faather weight
{6 oz) Dynamic
stereo headphones
providing high quality
reproduction at a budget price.
Sa_ft removable ear pads and

with large clear . night
light and ‘snooze’ swm:h
Attractively finished in white an
silver

'ARF 300 AF/RF SIGNAL
GENERATOR

"1V maximum.
AC

with instructions and l;atk.
OUR PRICE £40.507/7 &ins60p

OUR PRICE £8.10 p/p &ins£1.00]

size: 28mm. Impedance: 8ohms.
Frequency response: 30-13000Hz.

OUR PRICE£2.40 r/P & 103300

ELIZABETHAN DCR26 DIGITAL|
CLOCK RADIO

WALKIE TAI.KIES

NEW GOLDRING G102 KIT

Bs(z-drlve 2-speed turntable in kit
torm complste with pil:k unarm
and head shetl.

OuR PRICE£Z1 15Ins£1 00!

8K’

Super Iow cos(
transmitter/
receivers. 100MW
with call buzzer and
on/otf volume
control. 7 transistors. i
Telescopic rod
antenna.

OUR PRICE £43.60|
per PAIRP/P & Ins 50p|

NOTLICENSABLE
NTHEU.K.

A smaller than usual digitat ¢lock
AM/FM radio, measuring only
83"wx31“dx4"h. The DCRis
finished in simulated teak venesr
and is fitted with 8 pre-set sleep
timer switch that will turn on the
,radio at the pracise tima choSen
-{Mains operated) List Price £24.25|

OUR PRICE £14.90 £/, In=-

£1.36'
Sk

HIGH QUALITY
CONSTRUCTION

LIMITED STOCKS
AT Oxford Street. 42&

287 Tottenham Court Roead.

1 2. Fleet Street,

311 Edgware Rcad, CROYDON

BIRMINGHAM KINGSTON

LEICESTER NORTHAMPTON

SOUTHEND TUNBRIDGE WELLS

WOLVERHAMPTON branches, or

by Mail Order.

All kits are complete with compre-
hensiva easy to follow instructions and
covered by full guarantee.

SAVE £14.00

MODEL TEZD RF SIGNAL
| GENERAT B
Six bands. 120kHz—
260MHz. Dual output
RF terminals. Separate
[variable audio output.
Accuracy 2% Audm
AL
i 2P, A
% 265 x 18

l.ndsau:.
OUR PRICE £20.45p/P &.1ns 60p

irements:
Size: 193
x 150mm. Complete with test

SuPERB QUALITY, ooy ces

AUDIOTRONIC DIGITAL
CLOCK RADIOS

clnck radio,
covering MW/FM wave-
bands. 180-minute sleep timer.

LASKY:

make sense of
Hi-Fi

timer. Choice of Grey or White
cabinet.

OUR PRICE £17.50 1nv et 00

SINCLAIR Pru.ect 80 Modules
240 Power Amp.  £5.80 F/P & Tas. 15p
Z60 Power Amp, u 25 PP & Ins 15p
Stereo 80 Pre-Amp.£13.10 P/P & Ins. 15p
Active Filter Unit  £7.40 P/? & lns. 150
Tunar £13.10 P/P K lns. 16
Stareo Decodsr  £8.40 P/P & in3. 15p
PZS5 Power Supply £4.65 P/P & ins. 30p
£Z6 Power Supply £8.20 P/P &ins. 30p
P28 Power Supply £7.90 P/P & tns. 30p
Transformer for PZ8 £6.10 F/P k ins. 30p

ELIZABETHAN 8/12-
8-Track Stereo Player. Home
8-Track player with automatic and|

AUDIOTRONIC

ADC33

Deluxe
24-hour

clock radio covering MW/FM
wavebands. 180-minute sleep

AUDIOTRONIC HEADPHONES
LSH20 individual

volume controls.
Mono/sterec switch.
40-19.00 Hz. 8 ohms.
OUR PRICE £6.25

P/P & Ins 50p
"LSH30 individuat

tone and voluma
controls. Mono/
sterec switch,
30-20,000Hz. Bohms.

DUR PRICE £8.95 p/P &1ns30p
LSHA0 Two-way

speaker system.
Individual volume
contrals. 20-20.000 Hz.
B ohms.

OUR PRICE£10.75

P/P &Ins30p

your nearest store

timer. Buzzer alarm. Tone control.

PP &
tns £1.00

OUR PRICE £19.95

manual programme change #nd
illuminated channel indicatars for

Post and Pecking Ins. 15p per kit
AF 20 Mono amplifier..

LF380 Quadraphonic device.. <
ATS Automatic light contrdl..
AT30 Photo cell switch unit..
ATS0 400W triac light
dimmer/speed control..
AT56 2.200 iac li

HF67 Diode detector..
HF65 FM transmitter..

transistor
amplifier oper-
ates from mag-
natic, ceramic
or tuner
inputs with

MINIATURE ORGAN

MUSIC MASTER AM100
Spanning
nearly two
octaves,
including
semi-
tones,

e

“wilt give hours of emovmant
to all the family. Beautifully
finished. The Keyboard range can
instrument. Dperates from

on/off switch, vibrato switch.

T

be adjusted to ba in tune with any’
interns! 9V battery. Fitted with

earphone socket and externai
9V D.C. socket,
Size 229mm x 127mm x 84mm

OUR PRICE£9.95 /P & ins 50p'

twin sterso headphone gutputs and
separate volums controls for each
| channel. Operates from SV battery.
INPUTS: 5mV and 100mV.
OUTPUT: 50mV per channel.

OUR PRICE£10.65p/p & ins 30p

LOW NOISE CASSETTEs use with your hi fi system. Size
TYPE 5 73w x127D x 23 7h. List Price
iE 5R B mafen
B% e ts%s fisze | OURPRICE£14.90 772 >
P/P & Ins 4p each h

3-10p: 4 and over 15p

AUDIOTRDNIC AHAT01

Stereo Headphone Amplifier

Alt silicon,

RANK AUDIO,
RA 210T STEREO AMPLIFIER
7% - 73 watts rms. Inputs for
magnetic phono, tuner, tape and
aux. Separate basa, trable,
balanceand volume controls.
Headphone socket. Teak case.
Unrepeatable offer.

PP &
OUR PRICE £21.85 tns1.00

CATALOGUE

LASKYS 32 PAGE
CATALOGUE AND PRICE
LIST--absolutely free and
available from all stores
or by post (see coupon
below). This exciting
catalogue provides a
comprehensive selectidn
from the largest Hi-Fi
Retailer in Europe—a
MUST for every Hi-Fi and
elactronics specialist.

L AE10 CCHR filtel

HFE75 FM receiver.
HF310 FM luner
HFE325 Delu:
HF330 Decoder (HF310
GP310 Sterao pre -amplifier
for use with 2 x AF310.....
GP312 Cireuit boar
GP304 Circuit boar
HF380 lw/vhi aerial amplifier
HF396 broadband aerial 2mp.
NT10 Stabilised p0wer supply
OmA, 9V.... £

or 2x18V D.C.at2 amps
NT305 Voltage converter
NT315 Powar supply 240V AC

104,5/15V OC, 500mA..... £12.756

Amateur Electmmcs by Josty-Kit,
the professional book for the amateur
—covers the subject from basic prin-
cipals_t6 advanced electronic techniq-
ues. Complete with circuit board for
AE1 to AE10 listed below,

OUR PRICE £3.30 ino vAT)

AE1T 100mW output stag
AE2 Pra-amplifier..
AE3 Diode receive:
AE4 Flasher..

| AES Astable m
AES Monastable mul
AE? RC generator.
AEB Bass filtar...
AES Treble filte

J7O LASKYS CUSTOMER SERVICES DIVISIO

NAudintrumc House, The Hyde,
London NW8 6JJ. Tel : 01-200 132

| CENTRAL LONDOR y LEICESTER ¢5 Market Pl 537678 i Please send me the following items ... WO ).
481 Oxford Sireet. W1 38641  NORTHAMPTON
10Tottenham Court Rd. W1 6372232 78 Abington Strest 36753 | i
e ol R W ic0eas  NOTTINGHAM i
jottenha .
257/8Tottenham Ct Rg W1 5800670 7 Lower Parliament St 48987 ¥
? E'szlﬁ Streel, Wz a3 ggg; OXFORD 16 Westgate Centre 722870 i L 4 . ; |
18 Edgware Roa RICHMOND 32 Hill Street 948 1441
193 Edgware Road. W2 7236211
Ry Road. W2 723377  ROMFORDE6 South Street 20218 i — L
311 Edgware Road. W2 2620387  SOUTHEND I 1
3465 gware l;oad Wg 7%:; ﬁgi 205/206 Churchitt West 612241 I Name _ TOTAL
82 Edgware Road. 7 TUNBRIDGE WELLS <SS : .
103 Fleet Street, EC4 3535812 53,57 Camden Road 23282 i FURCHASE PRICE..... ne.pipams
152/3 Fleet Street ECA 3532833 oy VERHAMPTON Address .. R Please send me your Free 32-page Hi-Fi catalogue price list £ l
BIR%INGHAM s - 30 wum.m Way 23384 l 1 enctose cheque CJ postal order 3 money order {1 l
WsSsubamusie QTR0 W BRANCH AT READING i ) ' ' I
16-18-20 Penn Street 20421 OPEMNG AUGUST l 1 wish to pay by Barclaycard/Access and my aumber is
CROYDON r All prices correct at 16/6/75 but suhyect Signature - l
1046 Whitgit Centie 681 30§7 to change without notice E. & 0. E. l g ) I I
KINGSTON 38/40 Eden St. 546 1271 )
B/40kden ALL PRICES INCLUDE VAT, L e e i Engling g SOT0AT 0 1 e SUoper Ol e LG S LK e B YT |
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CRYSTAL CALIBRATOR CT432 mains operated
unit giving O/ps at 100Kc, 1 Mc/s and 10 Mc/s these
3 OIPs are obtained from 3 separate crystals, also as
provision for feeding in ext freq to give beat freq using
phones supplied with copy of H/B, a fuller disc of these
very neat units on our list £19,

AIRCRAFT H.F. Rx type R4187 and Control Box
these are a crystal controlled Rx intended for remote
control and will provide up to 24 channels in the
range 2'8 to 18Mc/s the Rx is a dual conversion
type with 2 RF stages, I.F. filters of 3Kc and 500c/s,
BFO, N.L. AVC. O/P stage, uses 16 B7g valves,
1st IF 2-15Mc/s 2nd IF 100Kc. Normal power /P
24 and 19v DC (or 200v HT and 19v DC) crystals
required are HC6/u type not supplied, supplied with
control box and manual £16-20.

SIGNAL GENERATORS type TF144G made by Marconi
standard radio type covers 85Kc to 25 Mc/s in 8 ranges,
O/P variable from 1Uv to 1 volt, int mod var up to 70% at
400c/s fitted meter to read RF and Mod levels provision
for ext mod. Supplied tested for use on 200/250v mains
with circ, inst, leads £25.

ROLLER COASTERS coil 5 x 13" dia 36 turns silver.
plated fittings and carbon brush £3-30.

SPECTRUM FILTERS contain 10 type LA2 pot cores,
10 neons and 10 1% conds, consists of 10 tuned circs in
the 20 to 100Kc range £2-40.

CRYSTALS type FT243 in range 5-6 to 8:3Mc/s new
5 different for £1:-20.

TAPE HEADS for use on 8 chan units low impedance
new £1-20.

STRIPPER UNITS function not known contains DC
motor 24v 1/8th HP 8000 RPM, aiso gears, clutches,
solenoids, etc. £8-50.

FLUORESCENT LIGHTING CHOKES as follows
type A for 2 x 12” 8w tubes £1-20. B for 5ft 65w tube
£1-40 and C for 8ft 125w tube £1-90.

RELAYS moving coil type very sensitive coil 200 Ua
100 and 47 ohm 1p c¢/o with base £1. Micropositioner
relay precision polar relay 2 x 3-5K coils, 1p ¢/o, high
speed, octal base new £1-50, Sealed type 12v on B7g
base 1p cf/o low current coil 2k size 1% x 13” new 50p.
T.V. FILTER units made to fit in Ae lead fully screened
ali box size 44 x 1% x 13” fitted standard coax plug and
sk, okay for Ae pre amp new 3 for £1. R.F. O/P Indicator
consists of 100 watt dummy load 70 ohm with RF meter

£4.

SPEAKERS small 31" sq 15 ohm coil new £1-30.
HANDSETS GPO style black with inserts new £1-50
or less cord £1-25,

SMALL WOODEN BOXES ext size 10+ x 7 x 67 with
hinged lid and int fittings 4 for £3.

YAXLEY SWTS all new 2p 11w 2b 40p. 4p 11w 4b 75p.
8p 5w-4b 65p. 2p 6w 1b 360’ rotation plus dummy wafer
55p. 6p 2w 3b 45p.

CRYSTAL OVENS with heater and thermostat for
24v DC also contain 12 type HC6/u holders these can
be removed 90p.

SMALL BLOWER motors double ended type for use
on 6 to 28v DC overall size 6 x 33" new boxed £3-20.
TRIMMERS small air spaced type 20pf ceramic base
new. 10 for 70p. Circs and Manuals available.

0 to 2 amps in neat case, for use up to 20Mc/s new cond

Above prices inc Carr and VAT. SAE for list
No. 12/1 or enquiry. Goods ex equipment
unless stated otherwise.

A. H. SUPPLIES

57 MAIN RD., SHEFFIELD S9 5HL. 444278 (0742)

418

/Marshall's

A. Marshall (London) Ltd Dept: PW

42 Cricklewood Broadway London NW2 3ET Tel: 01-4520161/2
Telex: 21492

& 85 West'Regent St Glasgow G2 2QD Tel~ 041-332 4133

& 1 Straits Parade Fishponds Bristol BS16 2LX

Tel: 0272 654201/2

& 27 Rue.Danton Issy Les Moulineaux Paris 92 Tel: 642 2985
Catalogue price 25p  Trade and export enquiries welcome

Our range covers over 7; 000 items. The largest selection in Britain

Top 200 IC’s TTL, C?;lOS & Linears
CA3018A 85p|CD4043 £1-80\NE5S65 £4-48)SN7448  90p/SN74[57
CA3020A £1-80/CD4044 £I-80|SL4l4  £]-80|S 16p|SN74160 £]-
CAIOA  198ICDA0MS £2-6 £1-70 16p/SN74161 £1-
. : i

£

£

16p{sN74162 £
16piSN74163
;gp SN74164 £2
26R|SN74165 £2-0
36DISN74167 £4
3eniSN74174 £
50pSN74175
35p(SN74176 2
£

s
i ab/SNT74I81

45p|SN74199 £2:25
45p|SN76003N£2.92
82pISN76013N£1.95
T2PIsN76023N£1.60
RISN76033N£2.92
TAA263 £1-10
BITAA300 £1-80
TAA350A £2 10
TAAS50  60p
50p|TAAGIIC £2-18
TAA62] £2-03
SN 7438 TAA661B £1-32
0|SN 7440 16p|SN TBAG641B £2-25
SN7441 AN8Sp -50{TBA65! £1-69
N ST gerenms 4
. a P p|TBABIO £1-40

CD4041 _£1-86/NE5S60  £4-4B'SN7447  95p/SNB4154£1 50/ TBAB20 £1-15

BRlSTﬂL 10% distount for callers at our new shop at

| Straits Parade, Fishponds, Bristol, BS16 2L X
POPULAR SEMICONDUCTORS

DURING AUGUST Tele: Bristol 654201/2

27p 65p | BDI29 7ip | MPSAS6 3Ip
2N2037 42p $5p | BDI20  g7p | OC26™ 76ip
2N4036 67p | 90p | BFIIS 36p QC35 op
2N4058 I8p | 05 | BEIl7 350 | 85  Sop
IN4082 156 79p | BFIS4 20p | OC45  32p
2N4285 34p ! ALI02 £1-00 | BFI59 '27p | TIF29A 49p
IN4520£1-10 4p | BFIS0  35p | TIP29C 58p
2N4921 83p 4p | BFIBl  36p | TIP3IA 62p
2N4923£1-00 | 4p | BFI84  30p | TIP32A
2N5245 47p | 4p | BFI94  12p | TIP33A e
2N5294 48p I 5p | BFIS5  12p | TIP34A £1-51
2N5296 48p |} 5p | BFIS%  13p | TIP35A £2-90
2N5457 49p || 6p | BFIS7  I5p | TIP36A £3-70
2N5458 d6p 6p | BFIS8  18p | TIP42A £0-90
2N5459 49p | BCI67B I5p | BF244  2Ip | TIP2955 98p
2N6027 45p [BCI68B 15p | BF257  47p | TIP3055 50p
3NI28 73p [ BCIE9B i5p | BF258 53p | TIS43 28
3N140 £1-00 [ BCI82 12p | BF255 55p | ZTX300 13p
3NI4l 8lp [ BCI82L 12p | BF561 27p | ZTX301 i3p
3N200 £2- 49 C 18 2p | BF598  25p | ZTX500 i5p
03 ‘BCIS3L 12p | BFR39 24p | ZTX50! I3p
b [iBCi8s  13p | BER75 24p 18p
BCIB4L 13p | BFX29 30p | IN9I p
- BC212A 16p | BFX30 27p | IN3754 15p
b | BC2I2LA t6p | BFXB4 24p | IN4007 i10p
52p iBC2I3LA I5p | BFX85 30p | IN4148  7p
40410  52p |!BC214LB 18p | BFX88 25p | IN5404 22p
20411 €2:00 | BC237B lep | BFYS0 22ip | IN3408 30
40594  74p | BC238C I5p | BFY5I 23p | AAII9 8p
40595 84p | BC239C 15p | BFY52 20ip | BAIO2 25p
40636 £1-10 | BC257A 16p | BRY39 p | BAI45 18p
40673 73p [ BC258B 16p | MEO402 20p | BAIS4 I2p
AClI62 20p ||BC259B I7p | MEO412 18p | BAIS5 i2p
ACI27 20p [BC301 34p | ME4I02 11p | BBIO3B 23p
ACI28  20p 7p BBIO4B 45p
ACI5I  27p | 5p | Mj48i £1-20 | BYI26 Ii2p
ACI52  49p | 0p | Mj490 £1-05 | BYI27 15p
ACI53  35p | 3p i BYZIl 5ip
2p | MI2955 £1-00 | BYZI2 Sip

17p | MJE340 48p | OA47 6p

22p M5E370 65p | OA8l  I8p

I5p | MIE37] 75p | OAS0  6p
£1-00 | MJE520  60p | OA9  6p

82p | MIES2I  70p | WO21A200

55p | MPSA06 31p | Cl06D 65p
2N3904 27p | AFI24 30p | BDI38 63p | MPSAS5 3lp | ORPI2 60p

Prices correct at August |§75 but all exclusive of VAT, P.&P. 25p.

Plactical Wireless. September 1975


www.americanradiohistory.com

CAPACITIVE = DISCHARG

ELECTRONIC IEIII'IIIIII KIT.

Sparkrite Mk. 2 Is m high performance. high quality.
capacitive discharga. sleciranic Ignition system.
Because of the suparb design of the Sparkrite
circuit It complately sliminates problema of the
contact breaker. There is no misfira bacauss contact
brouker bounce Is eliminated stect

Ise suppression circult which pre
fing I The pomts bounce opern at high AP
Conlact breaker burn i aliminaled by reducing the
current to mbout 1/50th of the norm. It will parform
equally well with new, oid. ar aven badly pitted points
and is not depsndant upon the dweli time of tha
goniact breakora for recharging the ayatem.
Sparkrite incorporates a short clrcult protected
ivariar which eliminates. the probl.m- ol SCR lock
on and theretore
tho transistors or the SCR. (Many :.p-cillv.d charge
9 are not his respect.)

Sparkrita can tharefore give you:
up 10 20% better fuel conaumption. Instant all weather
starting. cleaner gluga—thay isst up ta 5 times |onger
without  attention. faster acceleratian. higher top
speads. longer call and battery life, eMficient fuel
burning and less air poilution. smoother running.
continual peak performarice.

NOTE—FUEL CONSUMPTION:

The fitting of a Sparkrite Mk. 2 shouid reduce fuel
consumption aithough the amaunt of tha reduction
will vary. A fair sstimate of the savings which coufd
be expected. based on réports by our customers and
upon our awn experience, are as fallows.

V’oTnA. bext Q 3

&«m g{‘

ho\‘afw3 Hﬂgnﬁwut,

THE KIT COMPRISES EVERYTHING NEEDED: Ready
drilled pressed steel case coated in matt black epoxy
resin. ready drilied base and Feutaink. top gquality
5-year guaranteed transformef and components,
cablas, coil connectors, printed circuit board, nuts,
bolts, silicon grease, full instructions to make the
kit nagalivo or positive earth, and 10 pageinstaliation
instructio

WE SAY IT IS THE BEST SYSTEM AT ANY PRICE.

OPTIONAL EXTRAS

Electronic R.P.M. limitation

This can be included in the unit to gravsnt over revving,
an advantage to most companies, hire firms, high per~
formance drivers, etc.

Electronic/conventional ignition switch.

szvaur
SureL DESIGNED 10 CUMINATE NISS TRGGERING
27 Snahy HUCTUATONS e Tt

T e MR mcuiarons
PATENTS PENGING  ELLCTAIS FORL PUNPS £1C

et

PRICES: D.1.Y. assembly kit £10.93*; Ready built unit£13-86*
(both to fir alt vehicles with coil/distributor ignition up to
8-cylinders).

Switch for instant changeover from “'Sparkrite ' ignition
to conventional ignition £2-79*, R P M limiting control
£2-42- (fitted in cage on ready bunl! unit, dashboard mount-
ing on kit). -

any 4-cylinder vahlcie, 10% Improvement

any 6-cylinder vehicle. 15% Improvement &

any 8-cylinder vehicle. 20% imp:
R Is worth remambering- that while fuel saving is
Important thera are many other advantages to be
gained from fitting & Sparkrite ignition system

Gives Instant changeover from “Sparkrite  ignition to con-
ignition for performancs comparisons, static
timing, etc.. and wlil aiso switch the Ignition off completely
as a security device. Includss: switch, connectors, mounting
brdcket and instructions. Cables excluded.

* including VAT, post and packing

We can supply units for any petral-engined vahicle (boat,
motorgycle, nrc ) with coil/contact breaker ignition.
Detaits on requ

CALL IN AND SEE US FOR A DEMONSTRATION

ELEGTROMGS DESIGT ASSIGIATES o v

ALUMINIUM
BOXES ‘

These project boxes ere manufactured from
18-gauge aluminium and come complste
with lids and screws.

The pricas shown include VAT (at 8%) but
18p should be added to the tota! order value sink, printed circuit board, high quality components and

for postage and packing.
Order Length Wldth Height Price

(in) (Ing ("'\1) (inc. VAT) instructions,

5% 2 + When complete the light has many uses: workshop and
hghtmg, emergency
1 lighting, lighting for camulng. caravaning, and boating, .
+ as an inspection lamp and many more. ; of aumber

H If you can't spare thour to put the light together then we of aumber
will supply it ready built (FOR A FEW EXTRA PENCE)

H g workbench illumination,

4
2
4
2 2
2 1
4 2
5 % PRICES:
6 3 )

10 7 3
Boxes can be made to any size but the mini-

mum order for special sizes is 500 General
trade enquiries welcome.

FI.IIOHESCENT
LIGHT KIT

You can build this reverse polarity protected 12 volt;
8 watt, fluorescent light, Everything needed is supplied:
white enamelled drilled metaiwork, ready drilled heat-

transformer, end caps, cable, the fluorescent tube. nuts,
bolts, washers, and simple assembly and operating

Assembiy kit £3-46 inc VAT post and packing
Ready built £4-10 inc_VAT post and packing,
Diffuser 59p inc, VAT post and packing,

/ORDER NOW

Tor ELECTRONICS OESIGN ASSOCIATES DEPT, ews
82 Bath Street. Walsall WS1 3DE. Phone 33€52

From Nams ... ..
Address .

Fisase Suppiy
Quantity

SPARKRITE Mk. 2 CHY assambly hits al £10-83
SPARKRITE Mk 2 resdy bulll negative ear at £13-56
SPARKRITE M. 2 ready built positive werth af £13-88

ignition changeover switches at £2.78

FLP.M. Limit systama in tha abova unris 81 €2-42

Fiubrescent light ssembly kite at £348

Fiuorascent light budl units at, £4-10

Dittusars for the above at Sy

sium. boxes at

slum. Soxes at

of number alum. Boxes gt

1 encloss chaqua/P.0.'a for €. Cheg
(Sand S AL ¥ broshurs ohly required)

MASSIVE CLEARANCE BARGAINS

Bargain component parcels contain Resistors, Capacitors, Poten-
tiometers, Knobs, Tag Strips, Coil Formers, Wire, Grommets,
Magnets, Transistor Panels, etc. Save yourself £'s on these well
selected parcels, 61b net weight £1-00, p.p 70p.

Brand New Wire-wound Resistors -7 watts, mostly Plessey
GWS-1-3-5-7. Good selection. 100 for £1-00, p.p. 35p.

Mullard Ferrite Cores LA3 50p, LA4 75p, LA2100 50p.

SPECIAL OFFER. Metallised Polyester Capacitors by Erie, Muilard,
etc. Values include -01/160V, -01/250V, -015/160V, -022/160, 033/160
*047/160V, -068/160Y, 1160250V, -22/16QV, etc. This is a bargaln
not to be missed. 100 for £1-50, p.p 35p.

Assorted Capacitors, Silver Mica, Tubular and Disc Ceramics, Poly-
styrene, Tremendously good selection. 300 for £1, p.p. 35p.

Please add 25% V.A.T. to total amount
Mail Order Only.

XEROZA RADIO,

I, EAST STREET, BISHOPS TAWTON, DEVON.

SEND NOW
YOUR SINGLE SOURCE FOR
THE EASY-BUILD ORGAN

We are the only manufacturers supplying the easy-
buiid organ complete. Full after sales advice given.

Studio Electronics

LTD
PO BOX 18 HARLOW CM18 6SH ESSEX
el: HARLOW (STD 0279) 416771

New catalogue now available on receipt of S.A.E.

Practzcal Wireless, September 1975
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Electronics
FREE!

Data and circuit diagram for Digital

Clock Chip AY-5-1224, Digital Alarm

Clock Chip MK 50253, also data sheets

for Economy LED displays.

(A stamped addressed envelope with

enquiries would be a great help to
us, but is not essential).

CLOCK CHIPS
AY-5-1224, 4 digit, 12/24 hr., 50/60 Hz,
TTL compatible, zero reset, easy
display interface, 16 pin package £3:66
MK 50253, 4/6 digit alarm clock chip,
50 Hz, 12/24 hr., AM/PM and activity
indication, ‘snooze’ feature, mtensity
control, simple time setting, 28 pin
package. £5-50

L.E.D. DISPLAYS
DL-747E 15mm (0-6”) high, common
anode, economy type £1-70
DL-704E 8mm (0-3”) high, common
cathode, economy type 85p

Add VAT at the appropriate rate to
all prices, post, etc. 10p + VAT per
order

GREENBANK ELECTRONICS
(Dept. WOP),
94 New Chester Road, New Ferry,
Wirral, Merseyside L62 5AG
Tel. 051-645 3391

4-STATION INTERCOM

—— Bolve your communica-
tion problems with this
4-3tation Trapsistor Intercom system (1 master and
3 Subs), in robust plastic cabinets for desk or wall
mounting, Call/talk/listen from Master to Subs and
Subs to Master, Ideally suitable for Business, Bur-
gery, Schools, Hospitals and Office. Operates
on on€ 9V battery. Onfoft switch, Volume control
Complete with 3 connecting wires each 66ft, and
other accessories, P. & P, 85p.

MAINS INTERCOM NEW MODEL
Ko batieries—no wires. Just plug in the mains
for instant two-way, loud and clear communication.
On off switch and volume control. Price £29-82
per pair P. & P. 65p.

NEW! . AMERICAN TYPE CRADLE

TELEPHONE AMPL FIER

? .LY
11-95

+ VAT 96p

Latest transistorised Telephone Amplifier with
detached plug-in speaker. Placing the receiver on
to the cradle activates a switch for immediate
two-way conversation without holding the handset.
Many people can listen at a time. Increase efﬁclzncy
in office, shop, workshop Perfect for *conference”
calls: leaves the user’s hands free to make notes,
consult files. No long waiting, saves time with
long-distance calls, On/Of switch, volume. Direct
tape recording model at £12985 + VAT £1-04
P. & P, 85p, 10-day price refund guarantee.

WEST LOXDOR DIRECT SUPPLIES (PW8)
189 KENSINGTON HIGH STREKET, LONDON, W8

H‘ A C SHORT-WAVE
.. 0% KITS

WORLD-WIDE REGEPTION

Famous for over 35 years lor Short-Wave Equip-
ment of quality. A.C.” were the Original
suppliers of Short Wave Receiver Kits for the -
amatefir constmctor Over 10,000 satisfied
Colleges, Hoa-
pitals, I‘ubllc Schools. R AF., Army, Hams, ete,

1875 “DX” RECEIVER
Complete kit—Price 85-50 (incl. p, & p. & V.A.T.).
Custorner writes: " Australia, India and America
at loud volume.”—"I have now heard over 300
stations including many Amateurs, I have
recefved 32 Q.8.L. verifled report.s-ﬂ'om all
continents. An amazing one-valver.”
This kit contains all genuine short-wave com-
ponents, drilled chassis, valve, accessorles and full
instructions, Ready to assemble, and of course,
a8 all our products—fully guaranteed, Full range
of other B.W. kits, including the famous model
K plus” (illustrated above). All orders despatched
within 7 days. Send now for free descriptive
catalogue of kits and components.

Send stamped envelope for details.

“H.A.C.” SHORT-WAVE PRODUCTS
P.O. BOX No. 16, EAST GRINSTEAD,
SUSSEX RHI9 3SN

: e ‘ Brochure, without obligation to:
0 To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept. wa. 9
Q P.0. Box 1586, Jersey, Channel Islands.
NAME
ADDRESS — Block caps please |

---------------------------—---------
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| I.L__.P.. (Electronics) Ltd.

SHEER SIMPLICITY!

Tape 0.p BASS
Tuner —_—) e
Gram |
Tape e |
i Fase
i Half HY5 / Half HY3S HY50
- LS <]
™
: TREBLE |
]
: BALANGE
v VOLUME |
O
Stereo.Msono switch
~V +¥
7 -
A psuso |
0
- —

MONO ELECTRICAL CIRCUIT DIAGRAM WITH INTERCONNECTIONS FOR STEREO SHOWN

The HY5 is a complete mono hybrid preamplifier,
ideally suited for both mono and stereo applications.
Internally ihe device conslsts of two high quallty
amplifiers—the first
and gain correctlon while the second caters for tone
control and balance.

TECHNICAL SPECIFICATION
Inputs: Magnetic Pick-up 3mV RIAA: Ceramic Pick-
up 30mV; Microphone 10mV; Tuner 100mV; Auxlllary
3-100mV; input/impedance 47kQ at 1kHz.

The HY50 is a complete solid state hybrid HI-Fi
amplifier incorporating its own high conductivnty
heatsink hermetlcally sealed in black epoxy resin.
Only five connections are provided, input, output,
power lines and earth.

TECHNICAL SPECIFICATION

Qutput Power 25W RMS into8Q. Load Impedance:
4—169 nput Sensmvuty 0db {0-775V RMS). lnpu!

34ThQ :Lessthan 0-1% at 25W

typu:allyo 05/ Slgnal/llolse Ratio Better than 75db

Tape 100mV; Main output 0db (0-775V RMS) Achve
Tone Controls: Trebie & 12db at 10kHz; Bass & 12db
100Hz, Distortion: 0-5% at 1kHz. Signal/Noise
Raho: 68db. Overload Capability: 40db on most
sensitive input. Supply Voitage: £ 16-25V.

PRICE £4-50 3% %%

P.& P free

10Hz-50kHz & 3db. Supply
Volhga & 25V. Size: 105 x 50 x 25mm.
+ 48p VAT

PRICE £5-98 P.& P fres

The PSUS0 incor d trans-
former and can be used for elther mono or stereo
systems.,

TECHNICAL SPECIFICATIONS
Output voltage: 50V (25-0-25V).
210-240V

Size: L.70. D.90. H.60mm.

PRICE £6

Input Voltage:

+ 48p VAT
P. & P. free

TWO YEARS’ GUARANTEE ON ALL OUR PRODUCTS

I.L.P. Electronics Ltd.
Crossland House,
Nackington, Canterbury
Kent CT4 7AD

Tel (0227) 63218

Practical Wireless, September 1975

Please supply,
Total Purchase price

| Enclose, Cheque [] Postal Orders ] Money Order D
Please debit my Access account [] Barclaycard account [ ]

Account number
Name & Address -

Regd. V.A.T. No. 202141535
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LISTEN TO

*CR70A ~_

£39-00! (327)
+ VAT £9-75

COMMUNICATION REGEIVER

The CODAR CR70A is an outstanding general coverage communication
receiver, ideal for the keen S.W.L.

it tunes from 540 metres medium through to 10 metres with no gaps.
Covers shipping, coastguard and distress frequencies, all six amateur
bands 160-10 metres, international broadcast, Met. stations etc. etc.
giving world-wide reception. Exclusive features include Air-spaced
CODAR-COIL Hi-“Q’" Aerial input, illuminated Meter and Slide
Rule Scale, Two Speed vernier tuning. Switched B.F.O. for CW/SSB
signals. Separate output for Tape recorder.

Ready to plug in to 200/240 volts A.C. it only needs your aerial and a
2/3 ohm loudspeaker to bring the world to your finger tips. 12 months
full guarantee.

* IMPORTANT NOTE

This fine receiver is not a mass produced item, but each set is hand
buiit to your order, individually checked and air tested. Please 2ilow
for this when ordering-—your delivery date will be shown on your
receipt, sent by return.

e Specual discounts for Educational Authorities and Senior Citizens.
£
‘Free Gift!! Ciaim your Codar

bail-point pen free with your
next order!!”

WORLD-WIDE MAIL ORDER—EXPORT QUOTES FREE.

CODAR-

THE WORLD!

/ P.R40%

£11-00! (722)
+ VAT £2.75
R.F. PRESELECTOR

The PR40 R.F. Preselector is the solid state version of the world famous
PR30 which it now supersedes.

it employs Silicon N’ Channel FET (Field Effect Transistor) front end
followed by silicon NPN Broad Band R.F. Amp., and will substantially improve
receiver performance over the range | -5 to 35 MHz, providing a considerable
increase in gain up te an overall average of 30dB, with improved image
rejection and noise ratio.

Supplied compiete with co-ax plug (less standard 9 volt PP6 Battery).

months Guarantee .
MIILTIBAND—B*

SHORT WAVE RECEIVER KIT
£16:56! (=7

free
+ VAT £4414

All transistor T.ILF. Receiver tunes 550 KHz to 30 MHz (540 to 10 metres)

:omple:e :overage—-ﬁ-no gaps. Medium waves—Trawlers-~Ship / Shore
h Al Six A Bands [60—10 metres—International Broadcast

from Australia, Far East, Russia, USA etc. using 4 miniature plug in Coils.

Hi-Gain FET Regen Det./AF/AF Module giving full loudspeaker output to

any external 2/3 ohm speaker. Receives AM/CW/SSB,

Separate Electrical Bandspread, Calibrated Main Tunlnz

A Quality CODAR-KIT with 12 months Guarantee. No technical knowledge

required, simple to build, printed circuit and Pictorial instruction Manual.

fully detailed step by step.

Complete Kit with 4 Coils (less standard PP6 battery).

ILLUSTRATED LEAFLETS FREE ON REQUEST (STAMP APPRECIATED)

NEW ! AVAILABLE SOON !!

'
c n nAn THE MINI-CLIPPER STARTER KIT. ALL SOLID STATE
SHORT WAVE RECEIVER, ALSO SUPER HI-*‘Q" A

VALCON WORKS - BURRELL BUILDINGS - CHURCHILL INDUSTRIAL ESTATE . LANCING - SUSSEX

Tel: LANCING 61901 BNI5 - 8TZ

B, BAMBER ELECTRONICS

i ETATION ROAD, LITTLEPORT, CAMBS., CB6 10F

i llnesh Tugsday- ‘iatl. rda;

TV plugs, metal lype 6 for sop MAINS TRANSFDRMERS

TV gockets. metal typn, 5 fo All_ 240V input, voltages quoted approx.

TV line connectors ( ack- to—back socket), RMS. (Please quote type no. only when
5 for Sip. ordering)

TO3 transistor insulator sets, 10 for 50p. TYPE 10/2 10-0-10V at 2A, £1-50 each.

Mixed electrolytics, large bag. TYPE 18/2, 18V at 2A, £1-65 each

PC bioard withdrawal handies, mlxad cols., TYPE 16/6, 16V at 6A'+ 45V at 100MA, £4.

or 3 TYPE 28/4, 28V at 4A + 125V at 500mA, £4.

Solder 20SWG, 60740 ailoy, approx. Syds. TYPE 63/1, & 3V at 1A, 85p each or 2 for

£1-50.

0(:200 transistors, 6 for 50p
Perapex coil formers, 13in x }in dia,, § for

26p,
Turreat tags, in dia., 25p pacl
Rotary switches, min. 4 pole 2 way, 2 for

501

Tele;hons type earplecs insert, 50p

RAeeds (for reed relays) slngle-pols make
5 for 30p.

Mullard tubuiar ceramic trimmers, 1-18uF,

6 tor 50p (as featured in Rad. Comm.

Jan. p. 25},

1.C.8, some coded, 14DIL type. untested.
mixed, 20 for 25p.

IF cans }in square suitable for rewind.
6 for 30p.

24V min. reed relays. encapsulated singie-
pole make. 2 for

24V 2-8W lamps, MES type 8 for 20p.

Chassis tages, 25p pacl

Cabie clips. for nallmgh

Ttel

cable 15p pack,
Mlmtture slider sw

es, 2 po!e 2-way,

r S0p.
BSYEsA (ranslsto*s € for S0p-
PNP audio type TOS transistors, 12 for 28p.
Black plastlc knobs, {in dia., {in spindle,
4 1
Rlng magnsts. 7mm outside dia , 20 for

Large box "of P.C. Boards. contamning
trangistors, 1.C.s. trimpots, resistors,

TYPE 129 400V at ZOmA + 200V at 10mA +

6-3V at BOOMA,

TYPE 72702, 400Va( ﬂ)mA + 200V at5mA +
63V at 400mA, £1:25.

TYPE 70462, 250-0-250V at 80mA + 6:3V at

2A, £1.75,
RADIOSPARES 500W  AUTO TRANS-
FORMERS,  100-110-130-200-220- 240

250V tapped input and output, step-up
or step-down facility, ex-new equip. £6.

CURLY LEADS, 4 core telephone type
2 for 20p.

TRANSISTOR HEATSINKS, to take 2 X
TO18 transistors, screw in clamps. biock
size 1 >< * X %in, with holes for mount-
ing. 3 p.

VARIABLE STABILISED PSU sol?d-sﬂie

240V ac. input. output
§00mA, +32V d.ec. at approx SOmA
Voltage centrolied by axternal 5k pot
Size 73 X 4 x 2}in (less 5k pot), £5
each,

THREE-TUAN WIRE-WOUND POTS. Skn
for above, 75p each

tARGE DIE CAST BOXES (brand new

ITT) 104 x 6% x 2", £2 o
25-way ISEP PLUGS AND SOCKETS. 40p
t (1 plu% akt.}.
DIN SPEAKER SOCKETS {2-pin) 4 for 30p.
HIGH QUALITY SPEAKERS, 8¢ x6in

atc, {not L cormn-
puter rubbish), £3 per b
1Hn polythene chassis moummq fuse-
holders, 6 for 30p.
LES Lamps, 24V 1-2W, 10 for 40p.
Thres-switch push-button units, 3 x 2 pole,
2-way min, push-push switches, %in
dia, buttons mounted on one unit. 40p.

4 ohma, rated up to 10W, £1-

2 for £2-75 (qty. Giscount available).
Rotary switches S-way 4-pole (separate
watfers, ptastic) }in spindle, 40p each:
Heatsinks (Approx. 3in x 4in x 2in high).
12 fins (dritled for 1 x TO3 transistor)

brand new. 45p each.

N.S.E. PROFESSIONAL STANDARD KITS

The first two of a range of kifs to appeal to both the novice &
the experienced assembier, Branded devices & high guality
components used throughout.

3 GHANNEL SOUND TO LIGHT UNIT
1000 WATTS PER GHANNEL
FIBREGLASS P.C. BOARD

High sensitivity up-to-date design giving scintiilating perform-
ance. Kit includes all components inc. mains transformer,
transistors & triacs. Step-by-step instructions are provided.
All you need is a soldering iron etc. No technical knowledge
required. In the unlikely event of you being unable to get the
unit operational it may be returned to us for correction.

Professional quality at the unbeatable price of £11-90. Carr. 50p

5 WATT GUITAR PRACTICE
AMPLIFIER WITH TREMOLO
FIBREGLASS P.C. BOARD

High quality unit with bass & treble controis plus tremolo
speed & depth controls—Kit includes mains transformer etc.
as above, Get it going service.

Another N.S.E. first at only £11-980. Carr. 50p.

NOTE — PRICES INCLUDE VAT!

Send ChequelP.O. or Access Number (Cash in registered
envelope only) to:

N.S.E. KITS, 333, White Horse Road, Croydon,

e

Surrey. Tel.: 01-689-3685
Shop open Mon/Sat 9.30 am—5.00 pm.
Please quote magazine when ordering.

TERMS OF BUSINESS: CASH WITH ORDER (minimum order £1) POST FREE (UK ONLY),
PLEASE ADD 25% VAT.

Export enquiries welcome. Cailers welcome. Tues. fo Sat,
Please enclose S.A.E. with ALL enquiries.
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rescent Quality omponents

BARGAIN CAPACITOR 2,000MFD at 50v. DC wkg.
Bize = 2” x 1} diameter. Tag ended. All new and
unused. Our price 85p.  +8%

BARGAIN PROJECT BOX

A plastic box with monlded
extrusion rails for PC or
Chassfs pancls with metal
front plate fitted with four
screws (all supplied).

An ideal box to give A small
project a professional finich.

JB11D STEREOQ
JUNCTION BOX
The most popular
stereo junction box.
Facility for two pairs

SIZE (mtemnl) 8lmm x of headphones and

Slmm X 28mi two speakers. 3 posi-
TR PRICE 40p. +8% L "

OUR i tion switch selects

headphones, loud-

speakers or both.

N

A bargain at £2-50
+925%

|
LIGHT EMITTING DIODES +8%

RED | GREEN | YELLOW | AMBER
o2inch | 17p | 27 20p 27p
016 inch 24p 29p 30p 29p
0-125 inch ! 15p 28p 30p 25p

For orders of 10 and more LEDs 10% discount. (Al
LEDs supplied with free plastic mounting clip).

LOW COST SEVEN SEGMENT DISPLAYS -2INCH +8%

CR72R , Red Com. Anode Left Dec. | £1-85
CR52G | Green | Coin. Anode. | Left Dec. | £1:35
CR82Y | Yellow | Com. Anode Lelt Dec. | £1:85
CR74R | Red Com. Cathode | Right Dec.| £1-35
CR54G | Green | Com. Cathode | Right Dec.| £1-35
CR84Y | Yellow | Com. Cathode | Right Dec. | £1-85
For tull i ion on low cost displays please gend 16p.

Clock Chip +8%
CT7001 MOB/LSI Digital Clock/Calendar Chip Plus
full Circuits and Information leaflet £4-95

MONO/STEREO MICROPHONE MIXER
8 volt. High impedance input. Gold finish with four black
plastic chrome tipped level control knobs. On/Off switch
and stereo/mono switch. 4 Input sockets.

SPECIFICATIONS :

Input Imp For XTAL Mics etc.
Gain Approx 3.DB.

Max Input Sig 1 volt

Max Output 8ig. 1-3 volt

Noise Ratio - —60DB
Supply = 9 v
OUR PRICE = £526p +26%

POWER SUPPLY UNITS

PPl switched 3, 4%, 6, 73, 9 and 12 volts at 500 m/a,
with on/oﬁ switch and pilot light. Size: 130mm X 55mm
X 75m; ONLY £4-00,
PP2 Bwltched 6 — 71 — 9 volt Battery Eliminator. Approx.
size 23”7 x 21” x $3”. Ideal for cassette recorders £3- 25
PP3 Car eonverur From 12v Pos. or Neg. to = 6 - 75 —

volt. Easy to fit and transistor regulated 890
+8%
NEW VEROBOARD PRICES
ol -1a Plain ‘15

24 x 3% $8p 28p 18p
2% X B 41p 41p 20p
3% x 3% 4ip 41p

X 3 47p 49p B84p
17 x 2} 1-24p 93p 89p
17 x 3% 1-69p 1-32p 97p
17 x 8 2-18p 187
Pin insertion tool 8lp
Spot face cutter 59p
Pit 36 pins (staie -1 or -15) S0p
LOUDSPEAKERS +25%
24" 8 ohm 50p
21" 40 ohm 50p !
21” 80 ohm 50p
5” 8 ohm ceramic £1- 25

8}”-8 ohm dual cone ceramic £2-50
10” 8 obm dual cone ceramic £3-76
7" x 4”7 8 ohm ceramic £1-80

8” x 5" 8 ohm Perman’t Magnet £1-60

*EMI 13”7 X 8” 450 Kit
3 —8— 15 ohm £4-10 + 50p Carr
*EMI 13” x 8” 850 Kit § ohm  £7-50 + 50p Carr.

10 inch DUAL CONE L/S
Manufactured by “ELAC" to g
very high standard these loud-
speakers are & real bargain
SPEC:~—8ize=10" Dual Cone,

Power =10 Watts
Frequency = 40-12000Hz

Circuits and Information Sheet 18p +925% Our Price == £3-75p each
Lit 704 Lt;d Display for above :};3 MAINS KEYNECTOR
Of, EKeynector connects any Electricat
WAFEB SW!TCKES Equipment to the mains supply in
1 Pole Aeconds Ideal for bench, garage
2 Pole 2 Way rations, etc. Multl
2 Pole 3 Way can be made (max. load 13A fused).
2 Pole 4 ggny £3250. +8%
diRle  SWey ALUMIRIUM BOXES +8%
2 I;gi: g $Z§ Metal project boxes give yoexvr work & lpgrofeulonal finish
Y
28peach +8% AB7 21 53 I 540
POTENTIOMETERS ABS 4 4 14 83p
All types 17 and less diameter ABY 4 23 3 54p
Singles Dual ABlo 4 53 1§ é3p
5K Log or 6K ABU 4 2% 2 54p
10K  Lin Less 10K ABI2 3 2 1 45p
26K Bwitch 26K Less ABI3 8 } 2 69p
50K  17p each 50K Switch ABl4 7 2% 8dp
100K 100K 53p each AB16 8 6 3 89D
250K Double 250K +26% AB16 10 7 3 £1-35
500K  Pole 500K AB17 10 4% 3 £1-02
1M Bwitch 1 AB18 12 5 3 £180
2M 87p each 2M ABl9 12 8 3 £1-50

FERRIC CHLORIDE

Anhydrouq ferric chloride in double sealed one pound
poly pac

Our Prict 50p + P/P + VAT @8% per Ib.’

MAINS TRANSFORMERS
Open Type Double Wonnd Continuously Rated, two
hole fixing clamp with colour coded ﬂying leads, varnish
impregnated. Approx. size: 1}’ x 13" x 1}” high
Fixing centres: 25/3;".

TR1 20-0-20v 100 m/a

TR2 12-0-12 v 100 m/fa All

TR3 9-0-9 v 100 m{a 240 Volt
TR4 6-0-8 v 100 mfa Primary
TR 3-0-3 v 100 mfa

Our Price $1-28 each +8%

ABS PLASTIO BOXES +8%

Handy boxes for construction profects, Moulded extrusion
rails for P.C. or chassis panels. Fitted with 1mm front
Ppanels.

1005 = 105mm X 73mm X 40mm = 5lp

1006 = 160mm % 76mm X 47mm = 86p

1007 = 184mm X 124mm x 80mm = 98p

1021 = 106mm X 74mm X 45mm (sloping tront) = 50p

TELESCOPIC AERIAL

Nine section fully swivelling telescopic aerial with 4BA
gingle bolt fixing or two hole Axing bracket.

Fully extended = 43

Fully closed

CLEAR PLASTIC PANEL METERS

Size 59mm x 46mm x 35mm these meters require »
38mm bole for mounting.

=0 to 50 micro amp Full Scale
=0 to 100 micro amp Full Scale
=0 t0 500 micro amp Full Scale
=0 to 1 m/a Full 8cale

=0 to § mfa Full Scale
=0 to 10 mja FullScale

»=0 to 50 m/fa ¥Full
Bcale
=0 {0 100 m/a Full

Soale .

=0 to 500 m/a Full

cale

=0 to 1 amp Full
ficale

=0 to 50 volts

=0 to 300 volts
A.C. Full Scale

=*'3"" Meter
=""VU" Meter

OUR PRICE #8'00
+8%

200/250v MAINS RELAY
Heavy duty contacts
2:500 ohm coil Al! new
and unused P.D.T.
mains relays 850p. Carr.
Free. Specml quantity
£40 per 100 off.
MINIATURE RELAYS
Brand pew range of
British  made elays.
8ize 137 x 1”7 x . All
two changeovers = with
250v_1-5A contacts and
suitable for fitting on
-lm Verobo

Type Voltgs Cur- Qhms

rent
27/A 12v 17M/A 700
21/A 12v 28M/A’ 430
12/A  6v 33M/A 185

DECON DALO 33PC
ETCH RESIST PEN
The Decon Dalo 33PC
is a wnigue instrument
for the professional and
amateur electronics en-
gineer, enabling him to
prepare In minutes »
perfect printed circuit
board

OUR PRICE 80p +8%

e et
‘WIRE WOUND +8%

VOLUME CONTROL
250okm Only 25p EACH.
Approx 1”7 Diameter.
Long standard spindle.

Al £1-80 each + 89%

Our Price 50p + PIP + VAT @ 26%

CABLE LESS SOLDERING IRON
AHL “ISO—TIP™

+ Completely Portable

“% Heats in 5 seconds

v Soldera up to 150 joints or more per charge

< Recharges automatically in its own stand

% No AC leakage or induced current to damage delicate
components

% Heats to 700 deg. F

% TFine Tip for delicate and general purpose goldering
Only 8” long and weighs just 8 ozs.

OUR PRICE £0-75 +8% (spare bits are available)

%

STOP PRESS +25%
BHA0002 15 watt Amp Module 22-50
EbB556 Timer LC. 789
MClsloP Stereo Decoder J.C. 4800
7805 Regulator £14§
TIP 20A 56p
TIP 30A 8ap
BC1O7 10p
BCl08 10p
BCIN9 10p
1.C. SOCKETS +8%
D.IL.L.
8pin=18p 24 pin=24p
14pin=14p 28 pin=28]?
18pin=14p 36 pin=386p

BARGAIN TRANSFORMERS
12-0-12 volt 500m/a
240 volt primary transformer bargain.

approx size =60mm x 40mm x 50mm
fixing centres=75mm
Our Price =£120 +8%

P.C. ETCHING KIT
This kit contains all that the constructor will need to
etch the eirculte of his own design
tents= Plastic etching dish.
Bample copper clad board,
Laminate Cutter.
1 1b Ferrie Chloride.
Large Pldstic 8poon.
Etch Resist Pen,
Full Etching Yostructions,
Complete and Big Kit Vajue at £8-75p +8%

LOW NOISE LOW PRICE OASBETTES +8%

Good quality tape in well made screw type cassettes.
Presented in single Dlastic cases.

C60=81p C90 =42p C120=53p

109, Discount on tén or move cassettes of one type

U.K. POSTAGE 20p
UNLESS OTHERWISE
STATED

VAT—AHN prices are excluding

CRESCENT RADIO LTD.rw.

All mail to No. 1 ST. MICHAELS TERRACE

WOOD GREEN, LONDON N22 4SJ.
Phone: 01-888 3206

If you construct
You should
owhn one.

CRESCENT

VAT. Please add to each item
the VAT rate indicated.

Callers Welcome at

15 Mayes Road & 13 South Mall, Edmonton N9.

CATALOGUE
l Price 30p.

Practical Wireless, September 1975
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ENGINEERS

YOURSELF FORA

This 76 page

FREE book
shows how

BETTER JOB - MORE PAY!

Do you want proniotion, a better

iob,

tunities”
them through a
Study Course. There are no books
to buy and you can pay as you
learn.

This easy to follow GUIDE TO
SUCCESS should be read by every
ambitious_engineer. Send for this
helpful 76-page free book NOW!
No obligation, nobody will call on
you. It could be the best thing you
ever did.

higher pay? *“New oppor-
shows you how to get
low-cost, Home

CHOOSE A BRAND NEW FUTURE HERE

H BB CUT OUT THIS COUPON IN RN VN

Tick or state subject of interest.
Post to address below.

PRACTICAL PAPERBACKS
FROM

FOULSHANM-TAB

INDEXED GUIDE TO MODERN ELECTRONIC
CIRCUITS |

by Robert L. Goodman £1-90
MODEL SAIL AND POWER BOATING . . . by

remote Zontro .

by George Siposs: £1-30
RFBGEB DIGITAL TEST EQUIPMENT YOU CAN

edited by Wayne Green £€i-95
AMATEUR FM CONVERSION & CONSTRUCTION

PROJECTS

by Ken Sessions, Jnr. £2:10
CAR STEREO SERVICE & INSTALLATION

by Paul Dorweiler & Harry Hansen £1-95
COLOUR TV TROUBLES (FACTBOOK

by The Editors of Electronic Technician/Dealer £2:30
ELECTRONIC TEST EQUIPMENT—and how to use it

by Joe Risse £1-85
ELECTRONICS UNRAVELLED—A new commonsense

approach

by james Kyle £1-90
SIMPLIFIED COMPUTER PRQGRAMMING—The

wa
kelton Cazson £1:95

INSTALLING TV & FM ANTENNAS

by Leo G. Sands £8475
JAPANESE CONSUMER ELECTRONICS

SCHEMATIC/SERVICING MANUAL

by TAB Editorial Staff £2-50
MODERN GUIDE TO CAR TUNE-UP AND

EMISSION CONTROL SERV'CING

by Paul Dempsey £1-95

FOULSHAM-TABLTD.
YEOVIL ROAD, SLOUGH, BERKS

ELECTRICAL RADIO & TV DRAUGHTSMAN- I
ENGINEERING Colour TV SHIP
City & Guilds Servicing Tl Institute of
Wiring and C & G Radlo, TV & Engineering ]
Installations {1 Electronic Draughismen &
C. G. Electrical Mechanics 0 Designers O
Tech-Primary Gen. Radio and General Draughts-
Gen. Electrical TV Eng, [J manship ]
Eng. [J Radio Servicing, Architectural
AERONAUTICAL  Maintenance and Draughtsmanship [] I
ENGINEERING Repairs 0 Technical Drawing[]
Practical Radio &
%‘r %‘é‘gg%g;"‘cs {3 Elestronics (with
Goar " self-build kit) 0 CONSTRUCTION
eI, ALTO Radio Amateurs® & BUILDING
Engineering 0O Exam 0
AUTO ELECTRONIC {Bntfxuciﬁg of 0
ENGINEERING ENGINEERING Construction
City & Guilds A0 Gen. Efectronic Survevor's Inst. [ l
Engineering 0 Eng O Clerk of Works
Practice 3 Practical Elec- Diploma
Inst. Motor tronics (with kit) {3 ¢, & G, Building
Industry [ AGRICULTURAL  Quantities (]
ﬁ‘ﬁ;@;,ﬁ;ﬁﬁg" ENGINEERING General Building []
auagement General Civil Eng.[]
. REFRIGERATO
Engineering 0 MECHANICAL Conditioning [ I
Auto Diesel ENGINEERING Carpentry &
Maintenance [ Society of Joinery N
Motor Mech 3 En s 0 painting &
Service Station " Inst. Engineers Decorating ]
and Garage and Technicians [ prumbing 0
Management {1 General Mechanical ¢ Ej 1
e 7 CEX Part 1 [}
TELECOM- ‘. Inst. Cost &
MUNICATIONS  Welding Management I
City & Guilds Maintenance Eng. [J Accountants ]
Telecommunica-~ General Diesel Works Manage-
tions Eng. ment etc. etc. O I
G.C.E. |
—58 ‘0’ & ‘A’ Level Subjects
—over 10,000 Group Passes! l
Aldermaston College
Dept. TPW08, Reading RG7 4PF. I
aiso at our London Advisory Office, 4 Fore Street Avenue,
Moorgate, London EC2Y 5ET, Tel. 628 2721.
NAME (Block Capitals) I
ADDRESS cverictiioiaitnriornictoisrastsiosiiiiissstirsespntrrostreestiontitnorarisasenes I
............................................................ Postcode 5 I

Other subjects of interest.

Accredited by C.A.C.C. Member of A.B.C.C,

HOME OF BRYTISH INSTITUTE OF ENGINEERING TECHNOLOGY
424

CARBON SLIDE POTENTIOMETERS

60mm Single Track iricluding Black Knob 50p (inc.
V.A.T.), 60mm Twin Track including Black Knob 60p
(inc, V.A.T.), 60mm Quad Slide Potentiometers—
Prices upon application. 1K, 5K, 10K, 25K, 50K, 100K,
500K ohms Log, Lin; Antilog. Metal Case. 3-2db
Matched Track. 15mV Nominal Noise (B.S. 2122).
Life Exceeds 20,000 cycles Fixing Holes 2 x M3 on
80mm Centres.

Designed, Manufactured and Supplied by :—

RIVLIN INSTRUMENTS LTD

DOMAN ROAD, CAMBERLEY, SURREY GU15 3DJ
Send cash with order to above address. Postage
and packing 15p per order. Trade enquiries
invited.

?Pmctical Wireless, September 1975
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LOWE ELECTRONICS

TRIO
QR666

SPECIFICATION 170-410
Frequency coverage 170-410kHz, 525-1250kHz, 1:26-3-0MHz,
$-7.30MHz, 7.6-18MHz, 18-30MHz (Dual canvm/ani
Bandspread 3-5-4MHz, 7-7-5MHz, 14-14-6MHz,21-21 -5,
(Dual converslon), 28-30MHz (Dual converslan)
Modes AM, USB, B, CW

e/ oW

4 . Antenina 50-1000
Sensltivity 18V for 10dB S/N (SSBIC
An ail new recewver from the TRIO company providing generai coverage reception 170kHz to AF Output More than 1+ nternal speaker fitted
30MHz with calibrated bandspread for the teur bands. Dual-gate MOSFETS for RF and PGWfrtaupp;.v 1100/117I2“ }f:ﬂVaAf:fOﬁa g, Ecxle’rvl;:é;intc.
s, Autol hal r fo
-mixer stages ensure high galn, good selectivity and flrst ciass A.G.C. characteristics. Internal supply In the ev’ent of mains failure
Dual position selectivity gives two bandwidths to cater for alf band conditlons. Dimenslons (mm) 362 wide x 163 high x 322 deep
) o Welight 7-3kg (16-09 /bS)
Use the QRE86 at home, In the car or boat or truly portable; all catered for by the exclusive Optlons 500kHz marker QRE6MK, FM broadcast mm’
PRICE £130 (VAT oxeb) QR6FM

3-way power supply.

We stock a great many products apart from those advertised month by month—everything in fact for the radio amateur operator. If you need more Infarmatlo
iiabie free to callers, If you require them sending by mail, postal charges being what they are today, please send us 20p In stamp‘

bacause that's what it costs to send them to youl

AP T
HEAD OFFICE 119 Cavendish Road, Matlock, Derbyshire, Tel. 2817 or 2430 9 a.m. to 8 p.m,
BRANCH OFFICES Goring Road, Steyning, Sussex. Tel. Steyning 814466
Soho House, 362-4 Soho Road, Handsworth, Birmingham, Tel. 021-554 0708
AGENTS Alan GW3YSA., 35 Pen-Y~-Waun, Efail {saf, Nr. Pontypridd. Tel. Newton Llantwit 3809
John G3JYG, 16 Harvard Road, RIngmer, Lewes, Sussex. Tel. Ringmer 812071
Sim GM3SAN. 19 Ellismuir Road, Baillieston, Nr. Glasgow. Tel. 041-771 0364
OPENING HOURS: 9-5.30 TUESDAY TO SATURDAY !NCLUSIVE
73 from BILL G3UBO/VESDP, ALAN G3MME, JOHN G3PCY/5N2AAC, IAN G3ZYC
T P T
NO HIDDEN EXTRAS !
ALL PRICES INCLUDE V.A.T.
Transistors C-mos THYRISTORS LINEAR IC's, ete.
AcCt28 22p| CD4000AE 22p CR1/051C 1amp 50 v 88p | CA3004AE £2-64 | CA3080A0£3-91 | ACCURATE ARROW
AC176 26p|CD4001AE 22p | CRi/401C 1 amp 400 v 89p | CA3005 £1-75 | CA3091D £6-87
AD161 51p| CD4002AE  22p BTY79/400R6amp 400 v £2:49 | CA3011 £1-08 | CA3123E £1-82 | RAPID for
AD162 51p CD400TAE 22p | BT10 1amp 700 v £1-42 | CA3013 £1-52 | CA401E  84p
BC107 12p | CD400SAE  85p TR 13amp 200v 78D | CA3014 £1-78 | MC1303L £2-07 | RELIABLE ® OVERSEAS
BC108 12p|CD4010AE 77p | 2Nages 5 amp 200 v 99p | CA3018  94p | MC1305P £2-04
BC108 42p CD4011AE 22p | 2N3525 5 amp 400 v £1-18 | CA3018A £1-08 | MC1367P £1-79 | OBLIGING ® EDUCATIONAL
ECi09C  HMp|CDMNIZAE 22p | 2Nddat  SampEOv 90 | CA3020  £1-81 | MC1310P £2-86
BCi48 14p CD4013AE 68p | 2N44d4 5 amp 600 v £2:4% | CA3028A £1-03 | MC1330P £1-04 | WORLDWIDE ® GOVERNMENT
Bc149 130 | CDAOIAAE £1.74 CA3035 £1-78 | MC1352P £1-17
Bt i SHIAETe o IRACH A cH
: 6 amp 400 v £1-14 : 12
EE%??C gp EBZ&Z&E é}}g T47008 15amp200v  £i-28 | CA3046 91p | MC4024P £2-08 % IMPORTANT %
BCITS 260 CDAOIOAE 7op | 140D 15ambdG0v  £1.47 | CAME  £274 MCHUP £2 39 OUR NEW
amp 400 v £1- g p
Egm A gﬁp nggggﬁ £1-gs T2800M 8a$g 600 v £1-50 | CA3053 61p | MFC6030 £1-30 N TRADING POLICY
ERIA  JIp|CDAZAELLSZ | oNess  2.5amp400v  £1-02 CAsss  £1.86 | MECO00 2143 MEANS THE PRICE YOU SEE 4
gggﬁﬁ 81p{CD4024 AE £1-25 ; ; CA3088E ;.;1.5'1’ MEC020 £2.03 | IS THE PRICE YOU PAY
88p| CD4095AE  22p | FET's udT's CAB3089E £2-52 | 741/8DIL  33p
Roy  pcbmmmedl Mrh  gelabe oy oo ADD
p ] 42p
oGt 26p|CD402BAE £1-52 | MPFlo4  64p | 2N48T1 S4p POSTAGE, ETC. FREE IN UK
ocr2 26p | CD4020AE £1-11 | MPF105  42p | 2N6027 65p OTHER POPULAR ITEMS s
ocst 36p | CD4030AE  70p | PN3819 31p | BRY39 5p
ZTX300  15p|CD4035AE&£1-74 | TIS88A  55p | IR2160 93p | BZY88 Zeners 112 | ARROW SERVICE
ZTX500  15p|CDAO40AE £2-00 | 2N5245 88p | TiS43 Mp | TIL209 LEDS 14p
N SeSsmATLa | New | o | Teamstuaic | evas | PLUS TOP QUALITY
2N2926 12h | CDA044AE £2-39 | 2N5450 743 BUMPER 74714 DIL OPAMP £1-10 | PRODUCTS BY
ON3053 21p | CD4046AE £2-20 | 3N128 §3p | BUNDLES | 743/T05 OPAMP 50 | RETURN. FURTHER
NI ISRENA He | AN el oDl | sooe o arae il
gng;g# 15p 832% ﬁé:ﬂ? 28382“ ?,g FoTT :Lc P;n'° c ‘b (10;) ot £1-1oo DETAILS ~”O .
2p | 4% w & z w Carbon Resistors P 3 g o
2NST7 ﬁip CD4080AE £2-50 | 40873 59p TYPE £1 | Metal ROxlde Resistors 5p UL 24W62§' Q \
0”' &
o g
DEPT. PW 16, 7 COPTFOLD ROAD o
BRENTWOOD, ESSEX CM14 4BN ..0’ ¢ o
Tel. 0277 219435 Telex 99443 % N @
,0’ » o@'
4 \d )
! LD B
.0’ L vg’
* E
@ Co. Reg. No. 1062424 ;
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Practical Wireless Classified AdvfertiSZments

The pre-paid rate for classified advertisements is 14p per word (minimum 12 words), box number 35p
extra. Semi-displayed setting £12-00 per single column inch. All cheques, postal orders, etc., to be made
payable to PRACTICAL WIRELESS and crossed “Lloyds Bank Ltd.” Treasury notes should always
be sent registered post. Advertisements, together with remittance, should be 'sent to the Classified Ad-
vertisement Manager, PRACTICAL WIRELESS, IPC Magazines Ltd. Fleetway House, Farringdon
Street, London, EC4A 4AD for insertion in the next available issue. (01-634 4451).

Receivers and Components

T

NEW MODEL V.H.F. KIT MK2
Our atest kit. improved design and performance
pius extra amfliﬂer stage, receives alrcralt
amateurs, mobile, radio 2, 3, 4, eic., this novel
littte set will give you endless hours of pleasure
and can be built in one evening. Powered by 8 volt
battery, complete with easy to follow instruction
and built In jack socket for use with earphones or
amp!lfier.

Only £4-50 +pd&n 30p U.K. only.
Hlustrated catalogue of setected kits and com-
ponents, 35p inc. VAT, P&P free.

ALL PRICES PLUS 23% VAT
Galleon Trading Co,
12, Burrs Way,
Corringham,
Stanford-Le-Hope,
Essex. $517 0DE

CLEARING DISTRIBUTOR STOCKS,
transistors, diodes, components, etc.,
Sample pack 65p incl. postage or send
stamp for list. Redhawk Sales Ltd., 10
Maple Lodge Close, Rickmansworth,
Herts. Mail Order Only.

BETA DEVICES
MANUFACTURERS BRANDED PRODUCTS

AC187/8 PR 0-40{IN914 0-04]1A100vWo010-20
BC107/8/9  0-09|IN4148 0-04 | 1A 200v W02 0-22
BOLOSC'  011|BYlg7 01414 600y W06 0-30
BCI47/8  0-10{IN4001/2  0-05]354 200v 22
BCY70/71/720-18 | IN4003/4/5 0-08 | ZENERS
BFX88 020/ IN4006/7  0-08| BZY¥88c 3-3-
BFY50 0-18! IN5401 011} 33v5Y% 008
BFY51/52 012 1 watt 68
2N1182 0251555 Timer 050 200v5% 015
2N1711 028556 Dual T°r 1-00 |L.E.D.
2N2846 0-304 TBAS00 -501208-RED 017
2N2905A4  §-21  ABLO 1-60|LED CLIiP_0-02
23053 014 OP, AMP, 10
2N 3056 038 D.LL. SOCKETS |709C T0%9 0-30
0C28 048] 8 Pin 0-12(709C D.L.L. 0-30
0C35 0-85|14 Pin 0-12741C TO99 0-38
TIP29A  0-49]16 Pin 0-14|741C D.LL. 0-38
it mRLL
50 ADD 179 V.A.T | 7470 D.LL. 085
TIP42A __ 0-80 % VAT Y7480 DIT. 0.36
7400N 0-18] 74 SERIES T1%. §74121IN 0-50
7404N 018 7447TN 1-00] 74123N 1268
7410N 0-18{7474N 0-87 | 74141N 113

ALUMINIUH KLECTROLYTIC CAPACITORS
10uF 22uF 47uF 100uF 220uF 470uF 1,0600uF
16v 007 007 007 010 012 014 022
2v_0-07__0-07 008 910 013 0-16 0-26
CW.G., FLUE P F,
BETA DEVICES,
4, Highbridge Street,
Waltham Abbey, Essex.

COMMUNICATIONS RECEIVER mod-
ules. Small superhet circuit boards
requiring omly controls and tuned cir-
cuits. 9 volt. Mosfet mixer, IC IF, BFQO,
Prod. Det. Excellent AM/CW/SSB
results reported by delighted wusers.
From £11:50. SAE details. PR Gol-
ledge Electronics, Millend, Stone-
house, Glos.

Precision Polycarbonate Capacitors
All High Stability — Extremsly Low Leakage
440V AC (+109%) 63V Range
01uF (13" x§”) £1% £2% £5%
0-22uF (11" x§”) 88p | 047uF 56p 46p 36p
0-25uF (1}”x$") 62p | 1-0uR @6y 56p 46p
047uF (13" x¥) 7ip | 2-2uF 80p 85p b55p
O-3uF (1} x4”) 78p | 47uF  £1-30 £1-08 859
0-68uF (2" x4”) 80p| 68uF 21-64 8128 #£1-09
-0, { p | 100uF  £2:00 2160 21-40
20uF (2”x17) 8122 F15-0uF 2075 2215 8190
TANTALUM BEAD OAPACITORS—Values available:
0-1, 0-22, 0-47, 10, 2-2, 4-7, 6:8uF at 15V/25V or 35V;
10-0uF &t 14V/20V or 25V; 22-0uF at 6V/10V or 16V:
$3-0uF at 6V or 10V; 47-0uF at 8V or 8V; 100-0uF at 8V,
ALL at 10p each, 10 for 85p, 50 for £4.

TRANSISTORS: | BC183/183L 1lp | BFVG0 20p
BC107/8/9  8p | BC184/184L 1% | BFYS1L 20p
BC114 BC212/212L 14p | BFY52 20p
BC147/8/9  10p | BC547/558A 12p | AF178 80p
BC158/7/8  1%p | BF1o4 12p [ oC71 18p
BC182/183L 11p ! BFi97 13p | 2N3055 80p

POPULAR DIODES-—IN9id4 6p, 8 for 45p, 18 for 80p;
IN916 8p, 6 for 46p, 14 for Dxp; 1844 bp. 11 for 50p,
94 for 2100, 1N4148 bp, 8 for 87p, 12 for 48p: 1N4001
8ip; 002 8p; 003 B}p; 004 7p: 005 7§p; 006 8p; 007 8ip.
LOW PRICE ZENER DIODES-—400mW, Tol. +5% at
SmA. Valves available: 3V, 3-3V, 3-8V, 4-7V, §-1V, 5-6V,
$-3V, 8-8V, 7-5V, 8-2V, 9-1V, 10V, 11V, 12V, 13V, 13-5V,
18V, 16V, 18V, 20V, 22V, 24V, 27V, S0V, 33V. AH at
7p each, 8 for 89p, 14 tor 84p. SPECIAL OFFER: 100
Zeners tor £5-50.
RESISTORS—High stability, low nolse carbon Ailm 5%,
W at 40°C, W at 70°C. E12 serfes only— from 2-2Q to
2-2M Q). ALL at 1y each, 8p for 10 of any one value,
for 100 of any one value. SPECIAL PACK: 10 of ead
value 2-202 to 2:2M (2 (780 resistors) £5.
SILIOON PLASTIC RECTIFIERS-1-5 amp, brand new
wireended DO27: 100 P.1.V. 7p (4 for 26p); 400 P.I.V. 8p
(4 for 80p).
g&lvl)(zlg RECTIFIERS —2¢ amp: 200V 40p; 350V 45p;
P,

SUBMINIATURE VERTICAL PRESETS—0-1W only:
ALL st §p each: 000, 100Q, 2200, 470, 680(2,
1k, 22k, €7k Q, 48k Q, 10k, 15k 1,22k (1, 7% (2,
100k Q, 260k(2, 680kQ1, 1IMQ, 2-5MQ, 5M Q.
PLEASE ADD 15p POST AND PACKING ON ALL
ORDERS BELOW #5. ALL EXPORT ORDERS ADD
COBT OF SEA/AIRMAIL.

PLEASE ADD 259% V.A.T. TO ORDERS.
Bend B.A.E. for lists of additional sx-stock itemas.
‘Wholesale price lists available t0 bona fide

INTERSIL ICL 8038CC £3:70; 1CL_8038
BC *18; TIL 209 equivalent LEDs
11p; 741C 31p; common anode 7 seg-
ment LED displays, DIN compatible
with ‘DL707 etc £1-08 each, 10 for
£8:64;] CT7001 digital clock chip £6:75;
LM30JA 62p; SN7400 14p; SN7413 32p;
SN749) 49; Sinclair Cambridge Calcu-
lator £13-99; Sinclair Cambridge Mem-
ory Calculator £18-36; Sinclair Scienti-
fic Calculator £21-55. Catalogue 10p.
All prices include VAT. Mail order
only 'to: G. Newman, 12 Francis
Avenite, St. Albans, AL3 6B.

UNBELIEVABLE SPEAKER BAR-
GAINS! 8Q Acoustic Suspension, teak/
sculptured foam front, 6 watt £5-30;
12 watt £6:50; 16 watt {8in woofer, 3in
tweeter) £7-90. (Lists 20p.) Satisfac-
tion guaranteed (10% p&p). Gregg
Elezcsttonics, 105 Grange Road, London
SE25..

i Service Sheets

SERVICE SHEETS, radio, TV etc.
10,000 models. Catalogue 24p, plus SAE
with | orders, enquiries. Telray, 154
Brook Street, Preston PR1 7HP.

LARGE SUPPLIER
; OF
SERVICE SHEETS

(T.V., RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,
STEREOGRAMS, RADIOGRAMS,

I CAR RADIOS)
i ALL AT 50p EACH
* PLEASE ENCLOSE LARGE S.A.E
WITH ALL ENQUIRIES & ORDERS "
Otherwise cannot be attended to

. (Uncrossed P.O.s please, orlginal
wreturned i service sheets not avaliable.)

! PLEASE NOTE
Woe bperate a “*by return of post' service. Any
claims for non-delivery should be made within
7-days of posting your order.

MARCO TRADING (Dept. W9),
The Old Sohool, Edstaston, Nr. Wem, Shropahire.
Tel: Whizall 464/465 (STD 004 872)
{Proprs. Minicost Trading Ltd.)

BRAND NEW COMPONENTS BY
RETURN: Electrolytics—I16V, 25V,
50V—0-47, 1-0, 2-2,lyt3-7, 10 'm dss.—’
47—5%p. * (50V—6p) 100—
D), 220—8p, (50V—10§ R
] (50V—16p), 1000/25V—18p,
Subminijature  bead-type tantalums
—0°1/35V, 0-22/35V, 0:47/35V, 1-0/35V
2:2/35V, 4:7/35V, fO/ZOV, 22/16V, 47/
6V, 100/ .-—116). Mpylar Film 100vV.—
0-001, 0-002, 0-005, 0-01, 0-02.—3p.
0-04," 0-05-—31,p, Mullard  tubular
golyester 400V E6 series 0-001-0-022—
12 p. 0'033-0-1—{112p. Mullard minia-
ture C333 ceramics 63V E12 series 2%,
1-8 pf.47 pf.—3p. 56 pf.-330 f.—31,p,
Polystyrene 63V E12 series 1 pf.-1000
pf.—3p. 1200 pf.-10,000 pf—4p. Minia-
ture nghst.ab. carbon film resistors
;W E12 series 5% 10-10MQ. (109% over
IMQ) 1-2p, Postage 10p. Prices VAT
Inclusive. The C.R. Suppl Co., 127,
Chesterfield Road, Shei£e1 S8.

426

COMPONENTS GALORE, pack of 500
assorted Radio, TV and Electronic
components, a real bargain at a real-
istic price, Send only £1-50 c.w.o. This
apglies only to United Kingdom and
Ireland. Overseas prices by arrange-
ment. Caledonian_ Components. PO
Box 3, Glenrothes, Fife, Scotland.

5lb parcels surplus electronic components
g , itors, switches, pots etc. £1-20
p & p. 60p.

W q

W istors 2W and up mixed
values 30 for £1, p & p 20p.

Lights bulbs mixed voitage & wattage eg. 2-5v,
6v, 12v ete. from 0°5 watt upwards, including
pane! Jights and vehicle bulbs 30 for £1.

R. A. Stobbs, 933 M hester Rd., Cowlersley,
Huddersfield, Yorks HD4 5TA.

www americanradiohistorv.com

. C. CARANNA
71 BEAUFORT PARK
LONDON, N.W.11 68X
We have the largest supplies of Service
Sheets (strictly by return of post). Please
state.make and model number alternative.

Free TV fault tracing chart or TV list on
J request with order.

‘Mail order or phone 01-458 4882
' NO OVERSEAS MAIL PLEASE

SERVICE SHEETS for Radio, TV,
Tape Recorders, Stereo, etc., with free
faultfinding guide, 90p and SAE,
Hamilton Radio, 47 Bohemia Road, St.
Leonards, Sussex.

Educational

GO O SEA as a Radio Officer. Write:
Principal, Nautical College, Broadwater,
Fleetwood FY7 8JZ.

I:’ractical Wireless, September 1975
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Situations Vacant

MEN!
CI0n.w.

canbe vnurs

Tens of thousands of new computer
personnel needed over the next few
years alone. With our revolutionary.
direct-from-America, course. you
train as u Computer Operator in
only 4 weeks!

It can pay around £35 p.w. as a
starter and can reach over £90 p.w.

After training, our executive ap-
pointments bureau—one of the
world’s leaders of its kind—intro-
duces you FREE to world-wide
opportunmcs Write or ‘'phone
TODAY, without obligation.

London Computer Operators

Training Centre

Y27, Oxford Hse.
9-15 Oxford St. W1. Tetl: 01-734 2874

Official Appeintments

AUSTRALIA

EXPERIENCED SERVICEMAN
REQUIRED

We require a person to take charge of
our expanding consumer electronics
service department. Formal quali-
fications are not necessary, however,
wide experience in servicing transistor
radios, tape recorders, car tape players,
car radios, Hi-fi amps and turntables
of both European and Japanese
origin is a necessity. Please do not
apply if you have not had at least two
years experience in this field.

Pay will depend on experience and
would include a good monthly bonus.
We envisage the successful applicant
earning in the vicinity of £6,000-00 P.A.
We would require a person who could
come to Australia immediately and
we would be willing to pay the air
fare providing the applicant stays with
us for at least 18 months.

The weather is great, our winter is
like your summer, the beaches
fabulous. The future unlimited so
please write to the personnel manager
(airmail of course!) giving a brief
life story.

DICK SMITH ELECTRONICS PTY LTD.
162 Pacific Highway, Gore Hill, SIDNEY,
N.S.W. 2065, AUSTRALIA

For Sale

MICROPHONES: AKG D202EI, £45-00;
AKG DI190C or E, £20-00; AKG D224,
£60-00; Sennhelser MD211N £45-00. All
prand new and boxed. Please add 25%
for VAT. All other AKG and Senn-
heiser mikes, SAE for quote. J. J.
Francis (Wood Green), Ltd., Manwood
House, Matching Green, Harlow,
Essex. Tel: Matching 476.

SOUNDLIGHT CONVERTERS 3-chan-
nel: 1-5kW, £17; 3kW, £25. Strobes:
1-joule, £21 43, £27; 15J £45. Chasers
from £27. Rambows ProJectors Bum.
er catalogue: Aarvak Electronics,
98a(P) West Green Road, N15 5NS.
01-800 8656.
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COPPER CLAD LAMINATE

F
PRINTED CIRCUITS

Single sided 1/16” paper base—1:0p/sq. inch.
Single sided 1/16” glass-epoxy—1-5p/sq, Inch.
Any rectangular sizes cut to your requirements.
Piease send cash with order.
Price Includes postage and p.
From: SIMTEC ENG!NEERING LTD

Volunmry Place

WANSTEAD, LONDON Ef1 2RP
01-530 4240

AERIAL MAIL ORDER business. Com-
plete stock of 500 aerial material to
clear, £250. 90 Ewhurst Boad. Crawley
23885 Sussex.

COMPONENTS CLEAR-OUT SALE.
Ridiculous Prices. SAE: Bnggs, 12a
Bruce Grove, London N17 6RA

LAMINATE OFF-CUTS FOR PRINTED
CIRCUITS. Copper clad 1/16in single/
double sided EPOXY GLASS IN AS-
SORTED SIZES (average 5in x 10in)
£1-00 per 1b (approx 200 sq.in) Mini-
mum order £1:00. Cash with order
glease to:— Midland Circuits Limited,
6 Cato Street North, Birmingham B

Wanted

TOP PRICES PAID for NEW VALVES
and TRANSISTORS

popular T.V. and Radio types.

KENSINGTON SUPPLIES (O),
367 Kensington Street, Bradford 8.
Y orkshire.

WE BUY New Valves, Transistors and
clean new components, large or small
quantities, all details, quotation by
return. LTON'S, Worcester
Street, Wolverhampton.

WANTED. H.RO. Communication
receijver, in good condition. A Worth-
ington, 66 Cross Street, Arnold, Not-
tingham.

Aerials

HIGH GAIN 4 ELEMENT VHF/FM
NEW RAbio AERIAL
Stereo or mono! e e

Increase volume, qualityand
sensitivity S =m—e
of any VHF/FM - g
Radio or Hi-F1, stereo or mono with
this genuine aerial. It's a necessity if you want the besl out uf

your equipment, whether a small radio or expensive stereo Don't
put up with poor reception any longer. Send now.
hear for yourseif ideal for the do.it-yourseif
enthustast. Supplied with clamp, instructions
and adwice. Use inside or out. FREE
with erder maps and channel reference of
ali Radio and TV Transmitters ! Money
Back Refund, Send Direct to Dept. #5810
219 Mansfield Rd.. Nottingham.

IHPEEI.EALL TRADING |/ AL

1he quality Aerial Sper:lallstr

GENUINE FULL SIZE .o .Y
I8 element TV aerial Gu:a;g:?d,’;"

as used by leading
v compames

Perfect Pictures.
Save £fs. We supply
this genuine U.H.F. aerial
for only €2.55.can be fitted
outside or inside. Quality made
technically advanced design. Precis-

ion gridrefiector eliminates ghosting.
Complete with clamp, instructions, advice.
Money Back Refund. Wall/Caravan Bracket
25p. Best Cable 12 per yard. Plug 10P &

FHEE with order maps & channel reference of
Radio & TV Transmitters. Send direct to
Dept. PW 10 213 Manstield Rd, Nottingham

Books and Publications

UFO CHARTS: Wave Prediction 56p;
Daily Flight Pattern 50p; TV Detection
66p; Propulsion Theory 57p; “Anti-
Gravity” 57p; Map 52p; Circuits: Tran-
sistor Optical Detector 68p; Radiation/
Optical 46pj Crystal Radiation Counter
85p; Sighting Recorder 55p; 22-Range
Multimeter Digital 95p. R & E, High-
lands, Needham Market, Suffolk.

Technical Books -

RadioiElectronics

World's Radio & TV Stations (lnternatnona! Edit}..£0. 68
Audio Amplifiers .. .. ... ... i £0.7!
Boys Book of Crystal Sets & Simple Circuits ... .
Television Timebase Circuits. . - - - avvvvvu oo
Radio TV and Industrial Tube & Valve Equiv .. ..
How to get the best out of Your Tape Recorder ..
Practical Electronic Science Projects
Jack Darr’s Service Clintc. . ......oocnnnnn.
Transistor Circuits for Modern Test Equipment. . .,
Rad & Electr Colour Codes and Data Chart. . ... ..
Handbk of Transistor Equiv.and Substitutes. ... .
Hi Fi, PA & Disco Amplifier Design Hndbk. . .
Radio Servicing Problems .. .......cvvusy
Electronic Circuits for the Amat Photographer
Handbook of Simple Transistor Circuits ... ..
TV Fault Finding « « s ceeeenerennn.
Sound and Loudspeaker Manual..........
Practical Stereo & Quadrophony Handbook
Radio Amateur Operator’s Handbook .. .........
Coil Design & Construction Manual .
Radio TV & Efectronics Data Book ,
79 Electronic Novelty Circuits ... ...
Receiving Pal Colgur Television . ...
Radio Technicians Bench Manual ... 500
Servicing Transistpr Radio Receivers. ..........
1st Book of Hi Fi Loudspeaker Enclosures .
2nd Book of Hi Fj Loudpeaker Enclosures. .
Manual of Electronic Circuits for the Home.
Modern Crystal Set Circuits for Beginners. . .
Electronic Novelties for the Motorist. ... ..
2nd Book of Transistor Equiv.& Substitutes.
Handbook of Eledtronic Musical Novelties.
Transistorised Noveltdes for Hi Fi En!huslast
Fauit Location Exercises in Rad.& TV Vol.1
Fault Location Exercises in Rad.& TV Vol.2
Colour TV Picture Feults.. ......
Practical Transistor Novelty Circuits . . .
Boys Book of Practical Radio & Electronics
Radio Receiver Construction using ICs & Transis.
1Cs & Transistor Gadgets Construction Handb’k
Integrated Circuits Equiv. & Substitutes Hbk.
Audio Technicians Bench Manuat
Improving your Hi-Fi ..
Guide to Printed Circuit:
Towers International Tran
WORLD RADIO TV HANDBOOK 1975,

All prices include Postage &Packing

RADIO BOOK SERB\F-:ICE

40 E havilk YW

*‘UNDERSTANDING SOLID-STATE ELEC-
TRORNICS" s the simplest, easiest-to-follow
book yet on the subject. includes 12-lesson self-

hi course with ‘'quizzes’. 242 pages,

STOCKISTS of Jaybeam Stereobeams,
Antiference Mush Killers, Rotars, coax
cable, masts and fittings. Send stamp
for full lists competitive prices. Alan
Turner Services, 26 Chapel Garth,
Skipsea, Driffield.

www.americanradiohistorv.com

technical glossary with each chapter. And only
£1-20 post paid. Send a cheque/P.O. for your
copy now to: MS21/WWi, Book Sales, Texas

ts Lid., M Lane, ]
MK41 TPA.
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Miscellaneous

P.W. EASI BUILD ORGAN
Set of two P.C.Bs £6-80

Set of all semiconductors plus two
P.C.Bs £34-90

DIGI-CLOCK COMPONENTS
AY-5-1224 £4-15 ea.
34 Digits MAN3640 £5:86 set
Allinclude V.A.T.and P. & P.

FORESIGHT ELECTRONICS
62, HIGH ST.,
CROYDON

Mail Order only Allow 14 days

HARDWARE. Comprehensive range of
screws, nuts, washers, etc, in small
quantities, and many useful Construc-
tors’ items. Sheet aluminium to indi-
vidual requirements, punched, drilled,
etc. Fascia panels, ials, nameplates
in etched alummmm Printed circuit
boards for this magazine and other
individual requirements, one-offs and
small runs. Machine engraving in
metals and plastics, contour milling.
Send 2 x 4!;p stamps for catalogue.
Ramar Constructor ervices, Masons
Road, Stratford on Avon, Warwicks.,
CV37 ONF

ALUMINIUM PROJECT BOXES

lids and screws included

Box No. Length ” Width” Helght” Price
7 5¢ i 1$ 47p
8 4 1 48p
9 4 2} 'I 48p
10 8¢ 4 1 49p
1 4 24 2 46p
12 3 2 1 Bp
13 8 4 2 53p
14 7 5 2% 75p
15 8 [} 3

16 10 7 3

‘
Prices Include VAT (at 8%} but 18p should be added
to the total order value for postage and packin
WATT 12 VO FLUORESCENT I.lGHT KIT

ail
channel tube,
T3 48 The VAT p & p
Ready Bullt £4-10 Inc. VAT p & p
Diffuser 59p extra Inc. VAT,
Send Cheque or P.O's with your order direct to:—
ELECTRONICS DESIGN ASSOCIATES
(Dept. PW9), B2 Bath Strcet, Walsall W81 IDE
Phone: Walsall 33652

»

SUPERB INSTRUMENT CASE by Bazelli.
manufactured from heavy duty PVC faced
steel. Hundreds of Radio, Electronic, Hi-Fi
enthusiasts, and Industrial users are cfloosmg
the cases they require from our range. Make
your VAT go further with our competatxve
" prices which begin at a low 75p.

PCB MANUFACTURER'S OFFER. IPC
approved full spec., fully drilled ready
to assemble for: “PW” Easy-
build Organ, £5-70 (3 PCBs); Tri-
colour, £1-37; Tele-Tennis (6 f’CBs),
£3:70; Add-on Sound Effects, £1:10;
Telephone Exchange, £1-10; Ferret
Metal Locator, 78p, Derby, 85p;
Audio/Mixer, 40p; & Rumble,
65p; “PE” CCTV, £2 (2 PCBs), Orion
with printed lawout on PCB, £1:20;
Power Slaves, £1-60 (3 PCBs); Scorpw
2, 70p; Gas Detectors, £1- 20 Pulse
Generator, £1-10. cwo. Prices, totally
inclusive. Many others available. SAE
for lists. Production space for PCB
gmductxon, Electroplatmf Screen
rinting, Tinnin plus all Graphic/
Art & Photographic and Design facili-
ties and supplies. Estimates by return
or Phone WKF Electronics, Welbeck
Street, Whitwell, Worksop, Notts. 580
4TW. Tel: Whitwell 695 (Derbys.).
Callers to 1-3 Station Road.

Smiths ition tndicator and trans-
mitter, with ar without modification wilt work as
an aeriai or wind direction monitor, £1-70p,
No. 7 Moving Coll hand mrke 75p. Vero board
0-1 matrix 3-3/4” sq. 22p. LED Red or Green with
clips 15p. Ex-aircraft mjc meter, 1MA FSD.
Scaled 0-110% (with coloured sectors) 3” dia.

2-75p, Min. order 25p. Prices include P & P.
SAE for list.

Eldun Electronics, 16, Raven Read. Timperley,
Cheshire.

TRIACS (plas’ac) 10A/400V 67
4p), Diac 19 g ES535 55p (3 p).
6027 PUT 0p, Ferrite Rods 1}4inX
wm dia. 10p, Plastic Lightdimmer
Frontplate 20p, with 3zin dia hole 22p.
P&P 15p. Add VAT. T.K. Electronics,
%(iﬁx Studley Grange Road, London wi

JA YBE_E FOR
KITS

AMTROM, JOSTYKIT, ETC.
Send S.A.E. for full information

JA EE ELECTRONICS, Sarum Farm Est,
SA ROAD, WINCHESTER, HANTS
Telephone 0962-61808

BUILD YOUR OWN

_You are invited to send S.A.E. for lists of our
very extensive range of high quailty amplifier,
rre-amps, F.M, tuners, Instruments, Radioconirol

nition units and many other kita.

TELERADIO ELECTRONICS,
325 FORE STREET, EDMONTON,
LONDON N8

Wldth Depth, Heu ht 77 X 77 X 5" £2-65,
8”7 X 10’ X ¢ <60, 127 X 8" X 7”7 £4,
127 X 127 X 7" £4 40. Over 200 Models to
choose from, Prompt despatch, Free literature
(Stamp would be appreciated) Bazelli Dept No
25, St. Wilfrids, Foundry Lane, Halton,
Lancaster LA2 6LT.

PHOTOTECH (EUROPE)
New optoslectronic detectors

Type 1 Photodlode
pin configuration
Photosenslitive area 0-85 x 10-3 square
nches
Type 2 Photoswlic|
4 pln configuration 20v-30v supply
Swltch[ng threshold set by external R-C

with automatic threshold

Type 3

b

adjustment
8 pin configuration 20v-30v supply
Data and operating notes sent with
each order
Prices (Includlna VAT, pkg & carr.)
Type 1: 75p each
Typs 2: £1:00 each
Type 3: £1-58 cach
Piease lend cwo to: Phototech (Europe;
23a Upper Eimers End Rd

Beckenham Kent

428

DIGITAL CLOCK CHIP, AY-5-1224, with
data & circuit diagram, £3-66 -+ VAT,
Jumbo’ LED digits (16mm high) economy
type DL.747, only £2:04 each + VAT post
free.—Greenbank Electronics,

Chester Road, Wirral, Merseyside, L62 5AG.

THE SCIENTIFIC WIRE CO

Copper - Nickel Chrome ~ Eureka - Manganin
Wires,

Enamelled - Silk - Cotton - Tinned Coverings.
No minimum charges or quantities.
Trade and Exporf enquliries weicome,
S.A.E. Brings List.
P.O. BOX 30, LONDON, E4 28W

ELECTRONIC BARGAINS list No 10.
Send 8p. Grimsby Electronics, Lam-
bert Road, Humberside.

www americanradiohistorv. com
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FANTASTIC NEW]|
MICROTEST 80

‘MEASURES
ONLY

90x70x18 m s
ELECTRONIC ZERO (! ##&

8 fields of measurement
and 40 ranges

PRINTED CIRCUIT BOARD IS
REMOVABLE WITHOUT SOLDERING |

Volts:D.C. 8 ranges: 100mV - 2V."~ 10V, ~ 50V, ~
%}cu ooov: (20k2)V) 2% precision on

AC

Volts A.c. S ranges:1'5V.-10V. - 50V, - 250V, -
1000V, (4kQ2/V)

Amp. D.C. 6 ranges: 50uA ~ 300uA ~ 5SmA ~
5DmA ~ 500mA ~ A

Amp. A. c. S ranges: 250uA ~ 2:5mA - 25mA -
250mA - 2:5A

0hms4un¢n. Low~0 x1-02 x10-9 x 100
from 1/10dl Q untll 5 Mega Q)
1%‘-.m:uHulmu 15V, —10V 50V, - 250V, -

Dacibels 5 ranges: + 6dB, +22dB, +364B,
+50dB,

c.upncity 4 ranges: 25uF ~ 250uf - 2500uF -
28,0001 F
SUPERTESTER GBOR ICE

-l;-.ln—f-_-l.—i-
s 20,000 Ohm per Volt/sensi-
zovuy ‘O Fully. ncraen‘e‘d l

flelds ® Scale width and
small case dlmennlom (128
"M = 95 x 32m Accuracy
nnd ltublllty (1% in D.C

2% In A.CJ) of Indicated
reading ® Simpliclty and
ease of use and readibility ® Full ranges of
agcessorles ® 1000 times overload @ Printed
c.lrfvtlm board is“:‘ bi thWI

ore ranges than any other
meter. Ask for free catajogue 518 so
Alccessorles (extra) avallable to convert A
B:I & Super(elter 680R_into hllovélag' L|G':'IT—

RC
TER, TEMPERATURE PROBE, PHASE
QUEN'CE INDICATOR Q x 100K Muitlpller.
NAL INJECTOR—Send for detalls.

IHORE RANGES FOR

LESS MONEY!
AC/DC Multimeter type U4324
ﬂ-DC 0-08-3A - 8 Ranges.

<AC 0-3.3A - 5 Ranges.
¥-DC 0:8-1200 V - 9 Ranges.
V-AC 3-900 V - 8 Ranges.
Freq.: In the rnnqe of 45 to 20kHz
Rnlctance 500 Ohm to 5§ MOhm-
B Ranges. Decibel: —~10to + 12dB.
Accuracy: + 2'5% DC, & 4% AC
Dimensions: 167 x 88 x 83 mm.

only £9°25

ALPHANUMERIC NIXIE TUBES 87971
The ipha- o

tube
blllly to dlwlu/
| the letters of
!ho alphabet
tumerals 0 thru
# and speclai
characters in a
singie tube
From the stand
point of both
rudahlllty and t
plectrical characteristics, the Alphanumeric
rIIXIE tube provides many uniGue benefita
ncluding % 170v-2imA % All d.c, operation
nlform, continuous line characters of equal
helnht* Memory with simple solld state drive
circults 4 Readabllity in high amblent light . . ,
200 footiamberts brightness % Long life with no
loss of brightness 4 Character helght 23In,

F?rlco only 99P each plus 16p P/P.

Bases for above 60p each.

JUST ARRIVED !!

1 NUMERIC INDICATOR TUBES
Ultra-long life, high quality, 0-8 and 2 Indepen-
ident decimal pointe. Supply voltage 200V D.C.
(Current 14mA, Puise duration 100us. Character
helgmo 51 ovemll size 1-4,
Brand n: Surplus to turers
reg Type
1-25 £1- 25+ 90p 1004 80p

1000+ price on application
8%, VAT to all items + 35p P& P

ELECTRONIC BROKERS LTD.
49-53 Pancras Road, London NW12QB
| L Tel: 01 837 7781

! Practical Wireless, September 1975
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Synthesiser
“Sounds
“Supreme

by Dewtron ®%YAT

extra.)

Famous kits, €.8. wds-waa complete
kit £4-50; Fuzz kit £6:50. P&P 25p
under £10. Ring Modulator modules
£11. ““Mister Bassman’® Bass Pedal
Units and whole range of synthesiser
modules, musical novelties, etc. Cata-
logue 20p from D.E.W. Ltd.,, 254
Ringwood Road, Ferndown, Dorset.

TEXAN AMPLIFIER 20 + 20 Watt
Complete Kit £32:00 (Tax extra)

Pack 1. Res. 80p. Pack 2/3. Capacitors £3:85.
Pack 5. Switches £1-50. Pack 6, Pots, Pack 7.
Semt Cond. £8-25. Pack 8 P.C.B. £3-00. Pack 10,
Chassis £3-00 Case £3-50.

Toroidat Transf., £6:00 P.P. + Tax extra £2.
(Toroidal Transi. for 28W £6-90 + tax & post £2)

TELERADIO ELECTRONICS
325 Fore St., Edmonton, London N9

STEREQO DECODERS £4.50. Suitable
for most tuners and receivers. SAE
. details:— Walker, 13, Greenhill Road,
Halesowen, West Midlands.

42 VOLT 217 13 Watt Fluorescent Lighting
{by Thors/AE!) with diffuser & on/off switch. |deal
caravan, boai. emergency lighting.etc. Guaranteed.

£5°50 inc. VAT & Post. List price £7:02 inc. VAT
SALOP ELECTRONICS 23 Wyle Cop,

Shrewsbury, Shropshire Tal. 53200

RANDOM NUMBER SELECTOR
Minicomp 6L: New! Electromic Du:e.
range 1-6. Jumbo. 0-6in LED display. 4
1Cs. Kit £14 +75; built and tested £16-90.
Minicomp 10L: Two ranges 1-6 and 0-9,
Kit £17- 75 built and tested £19-90,
Minicomp 100' Four ranges 1-6, 036
(Roulette), 0-59 (Pools) and 0-99, Nixie
display, 6 ICs. Built and tested £29-50.
Terms: CWO, Mail Order only. Prices

mcluswe. 1 year guarantee,
MICROELECTRONICS
51 Mexfield Road, London SW15 2RG

FORESIGHT ELECTRONICS

92 High Street, Croydon

COMPLETE P.W., DIGITAL
CLOCK KIT
£18-00
inc. V.A.T. and P.P.
Mail Order Only Allow 14 days

DON'T LOOK

unless you can resist the temptation to

get these super ‘attention-getters':

% Pocket-sized MAXI-VYOLY Big
dinch Spark Generator (instant
15,000 volts!). Ready-made, needs
no batteries, Carry it around any-
where. Only weighs about 3 oz.
(89g.) send £2:45 for your Maxi-
Yolt now!

% Unique TRANSMITTER/RE-
CEIVER Kit. No licence examina-
tions or tests requlred to operate
this transistorised equipment. Easy
to build. Get transmitting. Send
£7-95 for yours now!

% Psychedelic MINI.STROBE Kit.
Take a pocket-sized lightning storm
to Disco's & parties. ‘Brain-freeze’
‘em with vari-speed stop-motion
flashes. Includes super case too.
Send £3:50 now!

(all prices include Y.AT.. packing
& postage.)
Send remittance to:

BOFFIN PROJECTS,

4 CUNLIFFE ROAD,
STONELEIGH, EWELL, SURREY
(Mail order U.K. enly)

Or for more details, send 20p for lists

,_
@ Britain’s  best selling maetat
locator kit
Waeighs only 2202, Fitted with
‘Faraday 1eld.
Speaker and earphone operation
Knocks down to only 17in,
Prebuiit search coll assembiy
Thoroughly professional finish
As seen on EBC1 and BBC2 TV
You only need soldering iron,
screwdriver, pllors and snips
Five transistor cirguit
Send stampaed, addressed
snvelopa for Inaflet

fa C
LOWDON, Ef

USEFUL screws, nuts and washers.
Send_ SAE for detalls. Clive Brittain,
The Bungalow, 0ld Titness, Buckhurst
%.Sjﬁe. Sunninghill, Ascot, Berks. SL§

VALVES, KADIO-TV-TRANSMITTING-
INDUSTRIAL 1930 to 1975. 2200 types
stocked. Many obsolete. SAE for quo-
tation. List 20p Postal Export Service.
We purchase new and boxed valves.
Cox Radio (Sussex) Ltd., The Parade,
East Wittering, Sussex. West Witter-
ing 2023,

H. M. ELECTRONICS
2153 FULWOOD RD., BROOMHILL,
SHEFFIELD S10, 38D,
BEC CARINETS

Be proud o

yourwork and bu” 21
itina BEC (Book End ™z~ 7,
Chassis) 5 Standard sizes

Pleasasendiﬁp (Refundable) forfolders of |

Aot

. Ladders

LADDERS, timber and aluminium.
Tel: Telford 586644 for brochure.

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS
Please insert the advertisement befow in the next available issue of Practical Wireless for .......cooeveu...

insertions. | enclose Cheque/P.O. for £........... evereees feen
(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payabie to Practical Wireless).

Send to: Classifled Advertisement Manager
PRACTICAL WIRELESS, Filestway House,
Farringdon Street, London EC4A 4AD
Telephone 01.534 4451

Rate

14p per word, minimum 12 words. Box No. 35p extra.

d No. 53626, Registered office: Tower House. 8/14 Southampton Street, London WC2E 90X,

Practical Wireless, September 1975
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\WATFORD ELECTRONICS

35 CARDIEF’ ROAD ‘WATFORD, HERTS..ENGLAND
‘MAIL QRDER CALLERS SATURDAYS ONLY
OUR NEW LOW PRICES MEANS YOU PAY LESS VAT.
TRANSISTORS (less 10% iB(;-'r 25+ of one type)

7 7

ALL DEVICES BRAND NEW
ORDERS DESPATCHED BY RE'

WITH ORDER. GOYERNMEN

AT COST, AIR/SURFACE.
VA Applicable to U.K. Cust

\ND FULLY GUARANTEED,

1

URN OF POST. TERMS OF

BUSINESS: CASH/CHEQUE/P,O.s OR BANKERS DRAFT

AND EDUCATIONAL

INSTITUTIONS OFFICIAL ORDERS ACCEPTED. TRADE
AND EXPORT INQUIRY WELCOME. P & P ADD 20p TO
ALL ORDERS UNDER £10.00. OVERSEAS ORDERS POSTAGE

mers only. All prices are exclusive of

www.americanradiohistorv.com

AC125 13p | BC148 BF ggp 8872 "p :g«o _5’p guggggy&;, VAT. Please add 8% to devices marked ® To the rest add 25%.
AC128 11p | BC14s 178 28p 7 p | 1592 p p
AC127 "g BC154 "p BFi70 gap o672 ;;p }gg?z Zp 222833. :gp Send 15p postage for our comprehensnve catalogue
BC 13p | BF 3p | OCT4 p
o2 ’2",: BCIsT 130 BFI3) 33 | BG&1 12p | 1523 1op | 2Nasis S9p POLYEBTEROCAPACITORS Axial 16ad type. ( (Values; are In ).
ACi42 15p | BC153 13p | BFis4 22p | OC82 12p | 2N636 15p [ 2N3615 65p 08;/.0001 8012 0-0015, 0-0018, 00&’22 0 ‘ -00047 oo%ssvo()&10015
AG% 11h18c1e7 12p | BFis 22p | OCs3 28p | 2Nea7- 13 | 2N3702 f2p | 0-0224p;0-033, 0-047, O- oeao1 0-15,0- p. 33 3p; 0:47,17p; 160 015,
Acler 1| BCH e sl fhe | Scilovisy |y | sy | OB bR m B
BC163 12p { BF195 201 P p
AC1SB 11 | BC1e 12 | BEise 125 | oC202 80p | 2N70 18p | 2N3703 12p | POLYESTER RADIAL LEAD P.C. T#ps(v;luesaremm) FEED THROUGH
ACY19 25p | BCi71 1ip | BF197 12p i TIC44 30p | 2Ng9is 40p | 2N3706 10p | 250V : 0:01, 0-015, 0022, 0-033 3p; 0-047,:0-068, 0-1 4p; 0-15 6P} CAPACITORS
ACY20 24p | BC172 :1,; g;zsﬂ gép }':PzQA :gp ;”?5‘3& ;zp %N:éngg 1:,, 022.0331p 0-479p;0'6810p; 1 014p.1)522p 2224p. 1000pF/350V 8p
29p | BCi77 18 256  36p | TIP20A 45p p 7 p
ﬁgﬂ "'; 8C178 153 BF595 18p | TIP30 48p | 2N1132 20p | 2N3709 8p ELECTROLYTIC CAPACITORS Axial lead type (Values are in &#f)
AD140 48p | BC17a 18p | 'BEX8s 21p | TIP30A 54p | 2N1301 20p | 2N3710  9p 83V:0:47,1-0,1-5,2-2, 3-3, 4, 4-7, 6-8, 10, 15, 20, 22, 47, r 100, 12p. 40V 100, 6p
AD149 33p | BC182 10p | BFX8B 22p | TIP3t 54p | 2N1302 17p | 2Na77i 140p | S0V : 1000, 420. 30V 3500, 41p. 25V: 10, 68, 150, 6p; 220 "11p; 470, 13p; 680, 18p;
‘AD181 34p ¢ BC183 1op| BFYS0 15p | TIP32 64p | 2N1303 20p | 2N3772 160p ( 1000, 24p; 2200, 34p. 3000. 39p.47oo, 471D, 1sv 40, 123, 250, 8p. 18V :'1000, 1500, 18p.
ASiE otk | SOV b o At s | paln eV it U6 e U B0 B
AF114 13p | BCtadL FY52 15p p p p !
AF115 1:1: C212 12: BFY53 17p | TIP41A &8p | 2N1308 24p | 2N3goo 47p | POTENTIOMETERS (AB) Carbon | TANTALUM BEAD CAPACITORS
AFi16 13p | BC212L 12p SX20 16p | TIP42A T4p | 2N1307 24p | 2N3823 60p | Track, 0-25W Log & 0-5W Linear value¢ | 25V: 0-1uF, 0-2, 0-47, 1- 0, 2:2, 47,68
AF117 13p | 3C213 10p | BU105 £2'20 | TiS43 26p | 2N1863 30p | 2N3824 50 | 1KQ-2MQ single pang tap | 35V:0-1LF, 0-2,0-47,1-0,2:2,4-7
Afits 4o | BC214 130 | MIEST0 6dp | TiSH 110 | 2N1380 43P | 2Nso0s 17p | KQ-2MQ ainale gang D/P switch 32p | 2O¥: 104F: 10 KokE: MV SBLF, E2uF.
P H 33V p H
A2t %00 | BGvas 258 | MJES20 62p | ZTX108 8p | 2N2217 23p [ 2Nagos 17p | 2K0-2MQ dual gang stereo  45n ?,‘,',-03?*,‘:;,4;;1?" ST 100K
AFi25 30p | BCyss 18p | MFP102 30p | ZTX109 12p | 2N2219 20p | 2N4037 35p | ST DER POTENTIOMETERS !
AFi26 3op | BCYS9 18p | MPF103 30p | ZTX300 12p | 2N2021 20p | 2N4058 15p | 555\ log and linear values MYLAR FILM CAPACITORS
AF127 30p| BCY70 15p | MPF104 30p | ZTX301 14p | 2N2222 20p | 2N4061 13p | S rome Wl T ) L ot L .
AF133 33p | BCY71 18p | MPF105 30p | ZTX302 18p | 2N2303 25p | 2N4062 14p ~ single gang 355 | 100V: 0-001, , 0-005, 0-014 P
AF181 45p | BCY72 12p | OC23 144p | ZTX304 22p | 2N2369 14p | 2N4e71 31p | 10K Q-500KQ Dual gang sop | 0-015, 0-02, 0-04, 0-054F, O-1uF 4p
AF186 48p | BD124 75p | OC26 46p | ZTX311 10p | 2N2483 30p | 2NS457 30p | KNORS for above Black or Slivered 8p | 0-15, 0-250V: 0-47uF p
AF239 38p | BD13t 40p | OC28 48p | ZTX341 19p | 2N2645 38p | 2N5458 30p ‘
BC107 9p | BD132 40p ] OC35 48p | ZTX500 15p | 2N2004 20p | 2N5450 30p | PRESET POTENTIOMETERS ' | CERAMIC CAPACITORS
BC108  9p | BD137 45p | OC36 52p | ZTX501 13p | 2N200s 15p | N1 85p | 0-1W 50 Q-1MQ Vertical only 5p | 50V d.c. Plaquette body 25mm leads.
Siite it | B0 &5 Gl fn | CIh i |me s (s M8 ) omwoneout vomonoa ¢ | anaeli B 6 o
D P o . . X . . .
BC105C 128 gDYM 65p 8c“ 126 | 21581 ﬁ" 2%53558 [ %% ;‘,"’ 0-25W 1K Q-2:2M Q Vertical 6p | 0-015uf, 0-022uf, 0-0334, 0-047Hf 3P
7 22 45 GR 8p
BCI1, Wip. BEiN5,J2e0 JOF 2 5 m QUALITY RESISTORS. ERIE MAKE, | JACKSONS VARIABLE
TTL 74e LeSs15 /f?r 1§;+m"-‘°dd :!?DOES" VIDEO SPORT® Carbon, Miniature, High Stability, Lo\;vczNoIse CAPACITORS
DIGITALICs Less OrZotImixe Y100 18p R p; three exciting PRIGE
D ITALICS w0 150, 74713 32p | Bytzr 1p f 2 the three oxelt 9B POWER Tol. RANGE  val, 199 foot | Dieletrie 02-2¢385  240p
games TENNIS 240,
7401 14p | 7432 25p | 7478 32p | QA5  38p SALL & HOLE INJ O 25W 5% 2:20-47M E4 1p 0-8p 100pF 80p | 00-208/176 P
7402 15p | 7433  38p | 7480 a4p | OAS  gp JFOOTBALL & HOL 0-5W 5% 2-20-4-7M Ei2 fp 0-8p | 300pF 88p | C804-15pF 118p
7403 15p | 7437 2Tp | 7481  99p | OAtl0 36p QTHE WALL on vourg,,y 5% 220410M E122:5p % 5000F 95p | C804-25pF 118
M4 Ep (748 fi|mez 10| OA4r  8p Jown TV Sareen. Just i By P B 4 Py &N
Te0s  3mp | 7441 esp 5] gg: OA70  8p [ plug the Video Sportto JACK PLUGS | SOCKETS PANEL METERS®
7407 3p | 7442 65p | uac q25p | AT 8P Rihe  aerial  socket 60mm x 46mm x 35mm
7408  15p | 7443 120D § 7489 275p 8ﬁ81 13" and play the Tele Screened | Plastlc § | Open | Moulded | requires 13” hole
7409  15p | 7444 105D | 7490  40p OASS sp Sport at the touch chrome | body } metal with FULL SCALE
780 Bp | Tids 860 | st 800 | GRS  6p fof the button e W | 8o | 8p | bresk |ME 6 0-50xA
7412 20p | 7447 t00p | 7492 48P 4 oAw0 100 Bony s30-00 (+8% 3-5mm 14p 100 8p | contacts | ME 7  0-100uA
7413 38p | 7448 7op | 7433 S3P 1 OA200 60 Qo1 aps Standard Mono 19p 13p {i13p 150 ME 8  0-5001A
M4 b | TS0 150 1 7405 114 OA22 6p p&poop Standard Stereo |  32p 180 |i1sp 20p ME 9 0-ImA
i P o » ME10  0-5mA
7417 35p | 7453 15p | 74121 32p | 1N40o1/2 Bp | EARPHONES T
7420 13p | 7454 15p | 14122 45p 4003 With Cord and Jack 2P,N LOUDSPEAKER Plugs | Sorkets yCouplers | ME11  0-10mA
7422 24p | 7460  15p | 74123 63p | 1N4004/5 6p | Plug Magnetic pE' .5( 80° 11p 7o 5 ME12  0-50mA
7423 21p | 7470  30p | 74141  65p | 1N4006/7 6p | 2'5 mm plug 150 z4o=) P ME13  0-100mA
g |G m | am e san
7 27 : stal 2
Tz el nas 3R] 1051 deon 113520 sp | ¥ mm plu 28p | CO-AXIAL (TV) 10p ip 15p(f)| ME1S 01 amo
PHONO E s
LINEARIC'S BRIDGE Scre | assorted colours T B “g % ME{7  0-300V AC
708C 14 pin 20p] LM304H  170p | SN7s023  4gop | RECTIFIERS | (Thyristors) | Metal screened 12p 1op (trpl) ME18  "S" Meter
741C 26p | LM305 170p | SN76115  200p | (plastic case) | {A 50V 38p ME19 *'VU" Meter
741C 0P TADI00 130p|1A50V  20p]11A 100v 42p | BANANA ép T — Price £2-75, p & p 10p
748G 28 |LM3%0  95B Thagng  gsp |1A100V  24p|1A 200V 4Tp
NG 0212 5-80p | LM381 160p | TRAS10  150p|1A200V  26p[1A 400V 52p | SWITCHES @ { PUSH BUTTON: DIL SOCKETS ®
AY-1-5051 §-15p { LH3800 65p | ZN414 95p|1A400V  27p|1A 600V 0P} ToGGLE: SPST20p MlmatureNo.LLOCking gpin 12p
AY-5-1224 @ 365p | MC724P 55p 1AG00V  28p|3A 50y  38p | nppT % Push to M 15p | 14 pin 13
AY-5-3500@810p | MC1203L.  148p | REGULATOR® | 220N,  S3p13A 100V 43p P 1 Push to Break 25p | 16 pin 14p
AY-5-3507 @ 610p Mc13o4p 360p 2A100V  38p|3A 200V 550 | gyp.mIN TOGGLE | DP Changeoyer 40p
AY-5400787350 | Mci310p 2200 123C 430 20200V 44D [3A 400V T80 | SP changeover 48p | ROCKER (white): i0A 2s0v SP
CA3018 Mcmoce 20D | 7805(TO3) 150p | 2A400V 48P 13A 600V 99p | SpST onjoff . 4dp | changeover cenire o 2op | HEAT SINKS
A it | MTISS S | mtran a1 p) AV 28| BRSNS {in | mockam: tiumrea ot g | 1T 32
GA3038  90p | MFCE040  82p H{',"’:f: :;’f" hs0v  oon|7Acoov 108p | SLIBE: | when :Ryi‘g“ o/ TOBE/TV2  15p
CA3045 s5p | MLM309K  158p P14A300V 90p|C106B 3o | I P 280V C/O 129 AL A 1 pole/12way TO3/TV3 15p
CA3048 220p | NESS55@ 48p 5A100V  B4p CR101 29p YA DP 250V ’B I:‘I4 v;.2 D{‘ w3 /pdw, 3p/3w 3p/dw, Insulation Kit—8p
CA075 1500 | \EsseDB® 80p | ZnnERs sado0v  B0p|liC4d 230 pi2w, 4p/3w 24p | (Mica & 2 washers)
CA3081 150
CA080E _ 195p | NESES 304p | Rango vz jiol————"| TRANSFORMERS MAINS LAMP HOLDERS AND LAMPS®
CA3030AQ 250p  NES62 Piligirv aav THERMIS. | Primary 220-240V LES HOLDER Dome shaped, Red, Blue,
CAsizie 1o | UECET, 500 oty Ploiac TORS  qagp | S0-8 (minlature  100mA 900 | Green, Yellow, White " ap
(i . 9-0-9 (miniature) 100mA 80p 3 g 1
LM301 42p ! sustan t0p | 1-3W 17piST2 200l THBI2  135p LES BULBS 6v and 12v P
ud 12-0-12 (minlature) 100mA 90p | MES HOLDERS Chrome cover, Red or
DENCO COILS NAMEL COPPER WIRE (20z reel) ALUM, BOXES | 0-12, 0-12V (MT 150) 150mA 180p | Amber, Jewelled top 28p
Miniature Dual purpose 16. 18, 20, 22 SWG 32p with lide 0-8, 0-6V (MT 280) 280mA 1639 MES BULBS 3-5V 6V 12V e
Rng. 1-58,YRW 6tn | 2420 20 0 WG i:" 5Den|er 23x6ix13” 50p | 24-0-24V 500mA 220p | NEON: RED round top 250V 21p
8-7B,Y,R 53p p_ree 4x4x1y”  50p | 30-24-20-15-12-0  1A® 289p | NEON: 4” square top, red, green,
1-5Green  65p | OPTO ELECTRONICS® 4x2dxiyn 50p | 30-24-20-15-12-0  2A@ 340p | Rea. §* hols 21p
MAXI-Q Aeriel Coll. | LED TIL 209 (red) with socket 18p | 4x5ix1” 58p } LT44 Minl. Driv, PrigpK Sec 1K 65p
Range2-T. Blue 60p | LED Larger 0-2” diam. Red 15p 4x2-}xg' 50p | LT700 Mini. Output. Pri 1-2K Sec 552 6%p | KNOBS (fits 3” shaft, with grub screw,
Trans|stor Tuning colls LED Larger Green, Yeliow, Amber 199 3x2x1 44p ; except K2 (push fit)y & K8 (for sliders),
Rng. 1-6 B,Y,R,W 70p ;geaggn?sls?alahxwy%on 3015F m; 6xéx2”  78p | VEROBOARD® Pitch 5 | K Black or White pointer type p
. .
Iy oans  88m ezeh | ocp 10 05’ ORP 12 Stp 2N 5777 41p | 2" BAP (conper alad) (viaim | K2 Stim siivered aluminium 16p
18/485 5 | OCP 71 85p ORP 61 46p x6x3 P | 24xaa” 3%p  24p  15p | K3Black 13" with chrome rim  15p
TOC1 70p 10x7x3”  122p | 24x5” 35p  35p  18p | K4 Biack serrated. Metal top with
MW F.R. Aerlal  70p :g’SE%:liszgl-DEES N 7oA 10x41x3” 110p gxg%” 239 ﬁn T {ine Indicator 33m dlam. 18p
mm 150mA-5A 3p s . 12x5x8” 120, X p P | K5 Black fluted metal top and skirt
13" 500MA-15A 3p 13A. 199 | o 21*}";1 1050 T80 80p Callbrated D0 3Tmm dia. 20p
FERRITE RODS Anti-surge 20mm SPEAKERS | 3HK17) 430 1150 18P | ke PK2 as K5 with polnter on skiit  20p
2 dlem, 100,250, 500,800mA, Holders 30 0-5W $x 185p —_— 10p K7 Black. knurled, tapered, Metal top
2" - 8p: 5" - 15p: 1A, 16, 2,25, 315, Panel Single 8p| 3+ 62p Pkt of 36 pins 2p q c& e D0, 30 20
~ 8p; 55" -~ 15p; 5, 7p each 20mm Chassis 16p | puv s8p | Spot face cutter 52p op & skirt. Calib. , 30mm P
517 - 18p 1" Mains, 24, 3A, 13" Chassls 22p! % Pin Insertion tool 72p 1 K8 Black or silvered for slider pot  7p 4
I}
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IMPROVE PETROL
GONSUMPTION

Fit the Brilliant

New P.E. Scorpio Mk Ii
‘““Dual Polarity”
Gapacitive Dlschargem
Electronic Ignition

System

% Genuine improvement in overall petrol consumption (independent repoit

claims atleast8%—10%)

% Much easier cold weather starting, less strain on your battery

% Less use of choke—increase engine life

S th at fower kes your four cylinder car feel llke a six
cylinder
ther with the following ‘S 1o Mk IF* plus feat not previousty avaitabl

T
with other makes:—

The P.E. ‘Varicap' Stereo Tuner uses
the fatest Mullard modules for R.F and Easy to
1I.F. clrcults—highly sensitive and pre-
aligned for ease of construction.

This superb kit has everything to enable
you to construct this highly sensitive F.M.
Stereo Tuner, with fnstan push button

P.E. ‘VARIGAP’ STEREO PUSH BUTTON
F.M. TUNER

power supply, stereo deccder, efc. etc.
construct, highest quality
reproductlon.

Price only £34-50 Including V.A.T. and
postage and packing. Please gend stamped
addressed envelope for our free brochurg
on the Varlcap, which gives performance
figures, detailed description, etc., etc.

% Only one model used for both positive (+) and tive (—
you change yeur car. you can certainly transfer your ‘Scorpio’.

t breaker points, which last their mechanical

you
Iile——no points burn
% Will drive electronic tachometers.

Send a st d add d |
tronic lgniti w it Works'', taini

for our free interesting brochure, '"Elec-
circuit and Itemised price list.

) earth vehicles—if | station sel

Output genuine 30W R.M.5. p
Dlstorﬁon 0.01% (Maxsmum)l

Price for complete k:t of parts, with easy to foilow,
connecting wire, etc. ON.

Instructions, ail ieads, etc., oNLY £17

LY £15-59, including V.A.T. and postage and packmg
Ready made unit, fully tested, tor lmmesd.}ate installat\llor‘&v_glth easy ta follow

instr —3dB, 20Hz to 100

kHz into 8 ohmsl

packing.

THOUSANDS ALREADY IN USE—FULLY GUARANTEED.

and p and | MiCetc.!
for this superb Stereo

P.E. ‘GEMINI’ STEREO AMPLIFIER

h 1

Eully comprehenswe lnputs. disc, tape,

Yes, we are stiil supplying a// components
Amplifier, since
we have not yet found a better one!

Fully preh >

let b full ification,
performance graphs, step—by-step,
assembly instructlons, photographs, fault
finding guide, etc. etc. Price 55 pence
plus 9 pence posiage and packing.

For itemised price nst only please forward

ELECTRO SPARES, 288 ECCLESALL ROAD, SHEFFIELD S11 8PE

Tel: Sheffield (0742) 668388

Please allow 14 days minimum for delivery, for postal delays, cheque clearance, efc.

Practical Wireless, September 1975
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Head Office and Warehouse

2 & | AERO SERVICES LTD.

< Retail Shop
85 TOTTENHAM COURT ROAD

44A WESTBOURNE GROVE LONDON W1
LONDON W2 SSF ) Tel: 580 8403
g ! ease send all correspondence an - Jragers to e 4 pen al lay Jaturgay
Tel: 727 5641/2/3 Pl d all d d Maii-Orders to Head Office 0 Ui day Saturd:
OA2  0:45/6AJ5 065 6CB6  0-50{68GT 050 FULLY GUARANTEED ECH8T 0-50| EL84  0-35{ PCC89 9-55) Ug1 020
OA3  0-55/6AKS  0:45{ 6CD6GA 1-80/ 6SJ7 _ 0-60 v ECH83  0-50{EL86  0-50| PCC189 0-65| U131  0-75
0B2 0-45/6AKs  0:70/6CG7  0:-70(6SLIGT 0-S5 ECH84 ~ 0-50| ELOO  0-50{ PCF80  0-40{ U281t  0:80
0C3  0-45/|6AL5  0-30{6CL6  0-75  6SNIGT 0-55 ECH200 0-70| ELo5  o-70/ PCF82 0-40|-U282  0-60
oD3 0-45/ 6AM6  0:-60| 6CLBA 8:9¢| 65Q7  0-60 ECL80 0-40| EL360  1-80] PCF36  0-65] U301 0-55
1A3 0-55 6AQ5 050/ 6CS7T  0-85{6SR7  0-60 CL82  0-42/ EL504  ©-80| pCroop o-3p) U403 075
1A7 0-60/ 6ARS  0-70/6CU5  1-00/65S7  0-40 CL83 075 EL803  2-00| pCFoo] ¢o-gs| U304 @75
1AD4  1:20/6AS6  0-80{6CX8  1-00( 6UBA 055 ECL34 0-60 ELB22  2-10| pCF801 o.55| US01  ©-80
1B3GT 0-55(6AS1t 1:00/6CYS  0-75(6V66T 0:60 ® ECL85 0-65| ELL8O  2-00| pCFgoz 0-55| UABCBO 0-50
1R4 050 6AT6  8-60{ 6CY7  1-00 6X4 0-45 ECL85 0-55|EM80  0-55| pCrags o.-s0| UAFA42 070
1R5 0:55( 6ATSA  0-90|6DK6  0-80| 6X56T 0-55 ECLL80G 4-00) EM8T  0-80| pCH200 0.75] UBC41  0-60
154 0-40| GAU4GTA | 6DQEB  1-00 6X3 0-80 VALVES Fo 0-90/EMB3  €:50) 0" g o) UBCAT 050
185 640 0-75/ 6DT6A 080 12AB5 0-36 d EF37A  1-00 EM84 040l peree U0 UBFE0  0-50
T4 0-40| BAUSGT 1-50! 6DT8 080 12AC6  0-80! 3543  0-70,6146B  4-00\EB41  9.00 ([EF41  0-75 EM85  1-00| pCia3  g.70( UBF89  0-50.
1U4 0-70/ BAUG _ 0-40| 6EA8  0-75|12AD6  0-80] 3%5B5  0-70|6360 1-40/EBC33 0-70 |EF42  o-30|EMS7T 100/ perdy SN UBL2t  0-75
1Us 0-80| BAV5GT 1-00| 6ESS 0:85)12AE6  0-75| 35C5 £-706870 3-50{EBC41 0-75 | EF50 0-40] EYS1 045 pRigs  g.5o| UCO2 050
1v2 0-70| 6AVE  0-50) 6EWG  0-80| 12AL5 0-65; 3505 0-89|6939 3-50/EBCs1 0-40 | EF55  1-50( EYS1 0-45| beiss  ¢-60| UCCR4 0-75
1X287  0-75| SAWSBA 0-75 6F1 9-85{ 12AQ5  8-55] 35.6GT 0-807360 4-00 EBFS0  0-45 | EF80  0-35/EY87 050/ oCihn0 g.75| UCCBS  0-50
2D21 0-55| BAXSGT 1-00/ 6F6GB 080 12ATG  0-4S! 35W4  0-60(7551 2-50|EBF83  0-50 | Ers3  1.25|EY88  0-30( pei 208§ I yEEes . gi38
2x2 075/ 6B4A  1-2016F11  0-65| 12AT7  0-45) aoyvg  0.60(7586  3.00|EBFES  0-40|EFB5  0.45|EZ&1  0-75|,oo0” seo UCH2 070
3A3 0-80| 688 ¢-80/ 6713 0-75/12AUS 0-50) 3573 _ 0-80(7587  3-00{EBL1  1-00 | EF86  0-40/EZ80  0-30| op 0.70| UCHAZ  0-80
3A4 060/ 6BCS  0-90/6F15 0701 12AUT 0-38(3574GT €-70/7591A  1-20(EBL21 100 |EFS9  9-35|Ezsi  e-35) DFL200 870/ <o ol5
3A5 1-00{6BE6  0-45/6F18 060 12AVE 0-80) 3575GT 0-80/7805 3:00(EBL31  3-00 | EF91 0:60 Ez90  0-&5 o) U UG 070
3ASGT 0-95/ 8BFS  1-00) 6F23 0:981 19AV7  0-90| 50B5 0-35/8056 1-s0{EC86  0-75 | EF92 0:50| GUSO.  6-00| oo 0-55|UCLE2 0-40
384 0-90 | 6BF8 0-75| 6F24 0-80/ 12AX7  ¢-38] 50C5 0702002 0-55|EC38 0-75 | EF93 0-38f GZ30 0-85| 00 .50 UCL83  o-70
3D6 0-40| 6BHE €75/ 6F25  1-00| 1084A  9-80 50CD6G 1-20/9003 0-70/ECO1  2.60 | EFg4  040/6Z33 2Mip gt aeel UFa 2.70
3Q4 0-75/6BJ6 075|628 0-75/128A6 9-50( 50EW5  0-88(DK92  1-00|ECC34 0-60 | EFs  e-ds|Gzas o075 otB8 S0/ 0ED 300
3Q5 0-60| 6BK4B  1-40| 6GHBA 0-75(12BE6  0-60| 50L6GT 1-00/DK36  0-7S[ECC40 080 | EF36 0:35| HBC8t 050/ -0 o 70l UFe1 HEH
354 0-50| 6BKTB  0-75/6GK5  0-70( 12BH7  0-60| 807 0-65/DL6§ - 1-25/ECCBI  0-45 |[EF37  0-70| L4 018 iy HE R S
ava 0-80 6BN6  0-80| 6GK6  0-65,12BL6  0-70) 366A  1-56|DLs1  ¢-40{ECC82 0-33 [EF98  0-30| KT33C 1-20 UFgo 640
SR4GY  1-00| 6ENS -65| 6J5GT  0-55| 12BY7A 0-70| 884 1-00/DL92  0-50{ECC83 0-38 |EF183  0:35| KTa4  o-80 PLSOS  0-%
SUIG  0-55{6BQ7 51 606 #-35/12CUs  0-90| 955 0-59{DL93  ©-60|ECC84 9-35 EF1B4  0-40/ KT66  2-95 PLS0S  1-30 UFE5  0-50
5U8 $nieay Al 0:65 12E1 _ 3.75/ 2050  1-20/DL94  0-80(ECCS5 0-45 EFS00 200/ KT88 = 3-25 PT4 1.0/ UFgs 030
5V4G__ 9-65/68RS -00{ 6JS6B  1-30 12FSGT 0-55; 5642 1-50|DLe5  0-75|ECCB6  1-25 | EFL200 0-75; KTwet 1.50/ PY3t  0-sojULat 870
SWAGT 0-65/68S7  1-40} 6K4P_  0-80| 12F8 0-70| 5654 0-55/DI9%  0-5{ECCs8 0-50 (EHS0  0-60| PC36 0.5/ PY33 063/ ULsa  08-50
X4G _ 0-30| 6BUSA  0-85| 6KSGT  0-75| 12H6 0-40| 5670 1-00/DM70  0-70[ECC189 0-80 | EK%0 0-45] PC88 0-85( PY81 0:45{ UMB0  0'50
SY3GT 0-65/6BWS  1-00 6KEGT 0-30| 12J5GT 0-40| 5751 0-00/DM160 1-20[ECC807 1-00 |EL32  0-80! PCo2  0-65| PYs2  0-45iUM8t 075
Z4G  0-85! BBW7 _ 1-00{ 6K8GT 0-55/1247GT 0-78| 5763 1-50(DY51  0-¢S|ECF80 0-45 EL34  g¢-78/ PCo5  @-70! PYS3  0-50| UM84  0-40
6/30L2  0-90| 6BX7GT 1-20/ 6L6GT * 0-60| 12K7GT 0-60( 5814A 0-30/DYS86  0-42/ECFB2 045 (EL36  0-60/ PCI6 050/ PYs8  0-50/ UYIN ¢80
6AB4  6-50(6BZ6  0-55/6L18  0-80/12Ka _ ¢-70| 5842 2.50{DYso2  0-47|ECFe6 0-75 ([EL41  0-80{ PCO7  0-55| PY500A 1-10) UYII 1:00
6AC7  0-606BZ7 0|6LD20  0-60(12Q7GT 0-50( 5836 4-00 EABC80 0-40(ECF801 0-75 | Et42  1-20{ PCO00  0-55| PY800 0-58 UY41 055
6AG5  0-35/6C4 0-40| 6Q7 0-60(125C7  0-55| 5963 0:75|EACSt  0-55|ECF802 6-75 | EL81 0-60| PCC84 0-45| PYSOT 035/ UYd2 055
6AGT  0:60| 6C5GT 0-60| 6S4A  0-85|12SF7  0-65' 5965 0-75{EAF42 0-70{ECH21 1-00 [EL82  0-60{ PCC85 0-45, U25 1-00| UY82  9-60
6AH6  0-70| 6CBSA 1-75/6SA7  0-551125G7 0-55/ 6146A  3-T3/EAFe0t 0-65/ECHA2 0-85/EL83  0-60' PCCs8 0-65/ U26 o-95/ Uvss  0-45

OUR 1975 CATALOGUE/PRICE LIST IS AVAILABLE AND WILL BE POSTED ON RECEIPT OF A P.O. for £0-20.

ALL PRICES ARE EXCLUSIVE OF V.A.T. WHEN REMITTING CASH WITH ORDER PLEASE ALLOW £0-15 IN £ FOR
HANDLING AND POSTAGE SUBJECT TO A MINIMUM CHARGE OF £0-20.

Please add VAT as shown

Govt,, Colleges, etc, orders welcome

7400 13p [ 7450 15p | 74122 45p LINEAR I.C's NE555  Timer 8 pin DIL 45p Popular Op Amps
7401 14p | 7451 16p | 74123  68p CA3046 Translstor Array 50p NE556 Dual 555 14 Pin DIL 100p 709 ext, comp. 8/14 pin DIL 30p
7402 14p | 7453 16p | 74141 65p CA3048 4Independent Amplifiers 230p NES5680 PLL 16 Pin DIL 325p 716 Diff. Comp. 14 pin DIL 50
7403 16p | 7454  22p | 74145 p5p ICL8038CC VCO Fun. Gen. 14 pin DIL NES61  PLL with AM Demod. 16 Pin LA IS B
7404 16p | 7460 15p | 74151 72p 275p azsp | 741 int. comp. 8 pin DI 25p
7405 16p | 7470 30p | 74153 76p ICL8038BC VCO Fun. Gen. 14 pin DIL NES62  PLL with VCO16 Pin _ 325p | 747 Dual 741 14 pin DIL.  70p
7406 36p | 7472 25p | 74154 150p 550 NES63 PLL FM/IF Demod. 18 Pin DIL 748 ext. comp, 8 pin DIL.  38p
7407 36p | 7473 32p | 74155 72p LM301A Op. Amp. with ext. comp. 36p 300p
7408 16p | 7474 32p | 74156 72p LM380  Audio Amplifler 90p NE565 . PLL 14 Pin DIL 250p CLOCK 1.Cs.
7409 16p | 7475 40p | 74160 98p LM38% Stereo Pre Amp. 150p NE5686 Fun. Gen. 8 Pin DIL 200p MM 5314N 24 Pin DIL 430p
7410  13p | 7476 32p | 74161  99p LM3200  Ouad Op. Amp. 70p NE567  PLL Tone Decoder 8 Pin DIl | MM 5316N 40 Pin DIL 900p
7412 20p | 7480  S0p | 74162 99p MC1310  Colless FM Stereo Dec. 200p 50p Sockets for above 100p
7413 32p | 7481 94p § 74163 83p MC1312 TBAS70 AM/FM Radic receiver 160p VAT 8% on above 1.Cs.
7414 60p | 7482 T6p | 74164 120p MC1314} S$Q Quadraphonic Dec. 1130p TBABOO 5 Watt Audlo Amp. 90p Data u; each plus s.a.e.
7416 30p | 7483 81p | 74166 129p MCi1315 TBABI0 7 Watt Audlo Amp. 100p
7420 14p | 7484  90p | 74174 120p MFC4000 4W Audio Amp. 57p TBA820 2 Watt Audio Amp, 80p | DIL SOCKETS BY TEXAS.
7422  25p | 7485 120p | 74175 85p MFC8040 Electronic Attenuator  90p ZN414  TRF Radio Recelver 110p 8 pin 13p, 14 pin 14p, 16 pin 15p
7423 27p | 7486 34p | 74180 100p | NES36 FET Op. Amp. 2500 | Data sheets on above 1.C's 10p each. pingensPin 2
7425  30p | 7489 270p | 74181 300p TSCR-THYRISTORS Othar FRIACS
7427  31p | 7490  40p | 74182 82p VOLTAGE REGULATORS (PLASTIC) S0v 100v 400v_ 600v  ON3535 91 00V 400V 500V
7430 14p 7491 80p 74185 135D | 455 tamp 4V ~Ve 1A 4p 42p S0 70p oNii44 185p| 3A  85p  95p 1200
7432 25p | 7402 50p | 74190 155p g A “P i 79"09 4 | 5A s8p 120p 150p
1437 27p| 7453  40p| 74191 155p | 14 pin DIL 4Sp| Gv 7805140 7505250 | 3A 43p 42p =p 100 2N5060 I Y - GO 4
7440 16p | 494  75p | 74192 120p 12¢ 7812 40p Ts12250p | TR — OO S0P —  ZNG062 40 l0R  C9SP  Ysop  200p
7441  65p | 7495  64p | 74193 120p Data Sheets on|15¢v 7815 140p 7915 250p | Otner Bui3TR ® | Other
;ﬁ’;’ gg: ;:1987 ggg ;ﬂgg 233: Vol. Regs. . |18y 7818 140p 7918 250p | BT105 140p, C106D 55p, MCR1O1 25p 40430 90p, 40486 98p, 40660 95p
7448 70p ! 74121 30p ! 74199 190p ) 19 each 24v 7624 140p 7924 250 | BRig BI-DIRECTIONAL TRIGGER FOR SCR's and TRIACS .. . 21p
Transistors | BC212  11p | OC28  55p | 2N2219 20p | 40594 75p | DIODES ZENERS .MOS 1-Cs OPTO-ELECTRONICS
AC126/7 11p | BC213 10p | OC35  48p | 2N2221/2 20p | 40505  85p | BY100 15p | 3:3V to 33V D400OAE 19p | ORP12 50p  OCP70 30p
AC128 11p | BC214 13p | OC36  52p | 2N2369 14p |y )1g BY126 12p | 400mwW 9p | CD4001AE 13p | ORP60 60p OCPTI 90p
AC141  18p | BD115 55p | OC41/2 13p | 2N2484 30p | 7i543 27, | BYIZ7 12p | 1W 18p | CD4002AE 19p | ORP61 60p  2N5777 40p
Act42 18p | BDi24 75p | OC44/5 11p | 2N2904 20 | onoigg  70p | QA7 70 D400SAE 67p |.LeDS
Acigs 1fp [ BD131 42p ) OC70/1/2 11p | 2N2005 200 | 5Nogss a7 | OAT0 | D4011AE 21D | 1)1 000 Red 16p
AD149 43p | BD132 45p | OC81/2 12p | 2N2926RB 8p | oNa7g1  30p | OATS 70 unnel D4013AE  63p G 35p
AD161 38p | BF1i5 22p | OCBi/4 28p | 2N20260 _ 8p | 5Ncior 4gp | OAS 7 | AETH %p | CD40t6AE 63p | TIL2t1 Green

D162  36p | BF167  23p | TIP2955 70p | 2N2926YG Bp OA8S 10p CD401TAE 163p | SEVEN SEGMENT DISPLAYS
AF114/5 13p | BF173  25p | TIP4IA 65p | 2N30s3 18p | FETS 0AS0 60 | Varicap D401BAE 229p { 3015F 0-35in DIL  120p
AF116/7 13p | BF184 22p | TIPA2A 72p | 2N3054 45p |{ BF244  36p | OQA9s 6p | BB105 30p | GD4022AE 169p | | T7040-33in DIL  130p
AF139 33p | BFfo4 11p| ZTX108 8p | 2N3055 S0p | MPF102/3 OAg5 70 €D4023, 210 | [17070-33 tn DIL  435p
AF239  40p | BF195  9p | ZTX500 15p | 2N3442 140p 30p | 0A200 6p . D4024AE 116p in DIL 225
BC107/8 9p | BFi96 14p | 2N697  13p | 2N3702/3 11p | MPF104/5 OA202 7p | Noise D402TAE 9ip | LiT7470-83in P
109 10p | BF197 _ 12p | 2N6s8  30p | 2N3704/5 11p 30p | [NO14 p | Zl Sp D4028AE 140p | MAN-3M

109C 12p | BFR39/7928p | 2N706  12p | 2N3706/7 11p | 2N3819  22p | |N4oo1 [T gmcmAE 196p 0127 in 100p
BC147/8  7p | BFX29/3030p { 2N708  18p | 2N3708/9 8p | 2N3820 57p | |N4004 6p | Mica+ 2bushes D404SAE 202p | MAN-4  in
BC149  9p | BFX84/5 25p | 2N9a0  18p | 2N3772 161p | 2N3823 50p | |N4go7 6p | for TO3 & TO66 | CDAOMTAE 137p DIL  180p
BC157 10p | BFX87/88 24p | 2N1131/2 18p | 2N3773 220p | 2N5457 30p | 1N4f4s ap 5p gn 49AE  63p
BC158  8p | BFY50/1/2 2N1302/3 17p | 2N3%03/4 15p | 2N 30p D40S4AE 196p | NEW VAT RATES
BCis9  8p 15p | 2N1304/5 21p | 2N3905/6 15p | 2N5458 30p | BRIDGE RECTIFIERS CD4055AE 196D | ,e0/ o n Teanslistors, Diodes
BC169C 12p | BRY39  34p | oN1306/7 28p | 2N4058 15p | MOSFETS 50V 100V 400V 800V CDA4080AE 229p Bridges, OP. Amps and,
BCITI  18p | MUE30 4Sp | aNrsos/o 28p | 2N4os0 13p | 40603~ 58p | 025A—  2p — — CDAOTIAE 268 | 4\ 4o Radlo and T.V. I-Cs,
BC178  17p | MUE2955 99p 2N1813 20p | oN42ga 18p | 90678 38R | 1A 220 24p  21p  29p cosostAE 260 | OO B0 B CC oS
BC179  18p | MJE3055 68p P PlaNisg 75p | 2A 30p 350  4Sp  4¥p CDASI0AE 16800 | o8 0o R ACS OPTO
BC182/3 100 | MPSU06 58p | 2N1711  20p | 40361  38p | 3N140  85p | 4A — 55p  — P CD4S1AE 250p | pposerey
BC184 1iplocos  47p loN1se3a 27pl40362  dop I3N141  75p | 6A  55p G0p  — — CD4528AE 120p i
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More than
just a catalogue!

PROJECTS FOR YOU TO BUILD

4-digit clock, 6-digit clock, 10W high quality power
amp., High quality stereo pre-amp., Stereo Tuner,
F.M. Stereo decoder, etc., etc.

CIRCUITS . . . Frequency Doublers, Oscillators, Timers,
Voltmeters, Power Supplies, Amplifiers, Capacitance
Multiplier, etc., etc. . . .

Full details and pictures of our wide range of components,
e.g. capacitors, cases, knobs, veroboards, edge connectors,
plugs and sockets, lamps and lampholders, audio leads,
adaptor plugs, rotary and slide potentiometers, presets,
relays, resistors (even 1% types! ), switches, interlocking
pushbutton switches, pot cores, transformers, cable and
wire, panel meters, nuts and bolts, toots, organ components,
keyboards, L.E.D.’s, 7-segment displays, heatsinks,
transistors, diodes, integrated circuits, etc., etc., etc. . . .

Really good value for money at just 40p.

 The 3600 SYNTHESISER

The 3600 synthesiser includes the most popular features of the
4600 model, but is simpler. Faster to operate, it has a switch
patching system rather than the matrix patchboard of the larger
umit and is
particularly
suitable for live
performance
and portable
use.

A e SRS

S

We stock ali the parts for this brilliantly designed synthesiser,
including ail the PCB's, metalwork and a drilled and printed front
panel, giving a superb professional finish. Opinions of authority
agree the ETI International Synthesiser is technically superior

to most of today’s models. Complete construction details
available shortly in our booklet price £1.50, or S.A.E. please

for specification

ELECTRONIC ORGAN

Build yourself an exciting Etectronic

| Organ. Our leaflet MESS1, price 15p,
deals with the basic theory of electronic
organs and describes the construction of
a simple 49-note instrument with a single
keyboard and a limited number of stops.
Leaflet MES52, price 15p, describes the
extension of the organ to two keyboards

SYNTHESISER

Please send
S.A.E. for
our price
list,

| GRAPHIC EQUALIZER

A really superior
high quality stereo
graphic equaliser
as described in
Jan, 1875 issue

l of ET1. We stock
all parts {except
woodwork)

{ including all the each with five voices and the extension
| metal work by an octave of the organ’s range. i
drilled and Solid-state switching and new footages along with a pedal board

printed as required to suit our components and PCB's,
S.A.E. for price list or complete reprint of article -- price 15p.

NO MORE DOUBTS ABOUT PRICES

Now our prices are GUARANTEED {changes in VAT excluded) for two month periods. We'li tell you about price changes in advance for
just 30p a year (refunded on purchases). f you already have our catalogue send us an s.a.e. and we'll send you our latest list of
GUARANTEED prices. Send us 30p and we’ll put you on our mailing list — you'll receive immediately.our latest price list then every
two months from the starting date shown on that list you'll receive details of our prices for the next GUARANTEED period before the
prices are implemented! — plus details of any new lines, special offers, interesting projects ~ and coupons to spend on components to

30
NOTE: The pri e ||

NOTE: The price list is based on the Order Codes shown in our .
a | enclose Cheque/P.0. value PW

and a further extension of the organ’s range are shown in
leaflet MES53, also priced at 15p.

catalogue so an investment in our super catalogue is an essential

first step. For copy/copies of your Catalogue
Call in at our shop, 284 London Road, Westclitf on-Sea, Essex. . N .
Please address ail mait to . ame .
; MAPLIN ELECTRONIC Address ~
SUPPLIES :

MAPLIN ELECTRONIC SUPPLIES 2,503 Ravisionly
EEEENEEEEEEEEE D

P.O. Box'3 Rayieigh Essex $S56 8LR.
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Hiustrated below are some of the products that TOKO make for wireless manufacture. These
and other TOKO products are available from Ambit, together with many linear and discrete
semiconductor devices specializing in radio and audio applications. Full catalogue 40p.

wireless tecknowledgey from TOKO A

‘Varicap FM tunerhead:

The EF5603 represents the top
o° the range in TOKO FM tuner
modules. With 5 double varicap
tuned circuits, and dg MOSFET
RF stage, the performance is
really excetlent. {12v supply)
1-24 £9.05 each

Coils for VHF RX/TX's

S$18 are fully molded coils,
complete with cores. A wide
range of custom types with
up to two taps is available -
standard types for VHF are
avilable ES. 1-24 18p each

Ceramic I F filters
Similar to Murata and
Vernitron types, these
ceramic filters are the
easiest way to achieve FM
IF selectivity. Two per set
are'required. 1-24 40p each

6 pole linear phase filter
Centered on 10.7MHz, this
linear phase filter offers all

the necessary selectivity for
the construction of a Hi Fi FM
stereo tuner. 1-24 £2.25 each

ICs for |F, decoder

The popular 1310, and 3089
types for FM MPX.
1310/4400 1-24 2.20 each
3089/4402 1-24 1.94 each

19 & 38 kHz notch filter
BLR3107 filters will remove
the interference that causes

annoyance when listening to

or recording from MPX trans-
missions on FM. 1-24 £1.60ea]

i

7BA Low cost RF choke
Miniature chokes TuH to
TmH. Useful for all low
power decoupling appli-
cations in RF circuits, logic
circuits, filter circuits etc.
Stock values 1, 4.7 and
multiples through io TmH.
Custom orders 1000 min.
for other values 1-24 15p ea

PR - S=,
"D

10K coils for HF/VHF

The ideai coil for all FM and
TV IF applications. Excellent
stability - available from a very|
broad ‘shelf stock’ range, and
also to exact custom specs.,
where a min. of 1000 pcs
applies. With or without an
internal capacitor. 1-24 30p ea

CFT ceramic series AM 1F
fiiters ’

Low cost filters for use with
IC or discrete circuits. Each
unit includes an input/output
matching transformer. For
455 and 470 kHz BW 6kHz.
CFT 1-24 50p each, or slightly
larger with higher Q:
CFU050 (470 kHz onty)

1-24 55p each.

MFH mechanical 455kHz
IF filters

Bandwidth 4 or 7 kHz,
for 1C and discrete 1F strips.
Includes input/output |FT
for matching 5k/800 ohms.
1-24 £1.45 each

7P min MF/HF coils
Only 7mm square base area
makes the 7P ideal for all
miniature receiver circuits.
Available as IFs and osc.
for AM/FM. (AM |FTs are
available ES.) 1-24 30p each

s S

o

10E coils for AM/FM
The 10E is available in the
broadest range of stock types
of atl TOKO coils, covering
applications in MF/HF radio
and FM IFTs. Base area 10m
square. 1-24 27p each "T

—/

Please address all enquiries and orders for 1000 pcs or less to the distributor, AMBIT international.
Please note TOKO UK have moved to larger premises at:

AMBIT international
37 High Street
Brentwood

Essex, CM14 4RH

Terms:

Min CWO £1.00, VAT extra
Post 20p per order (CWO)
Min invoice £7.50 pp 50p.

Alma Road

Ward BRoyal Parade

Windsor, Berks. SL4 3HR
tel 54057 tix 848095

tel 216029 tix 995194
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