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Write the Spexcification
of your perfect iron

and compere it withan Anfex
g oM

v
y '{? . MODEL X25 Soidering Iron 220-240
A~ o

or 100120 Volts. The leakage current
. g of the NEW X25 s only a tew micro-
Y ‘\\’ A7 amps and cannot harm the most
*’\G\ 77 delicate equipment even whe_n soldered
$3 lve”. Tested at 1500v. A.C. This 25
walt 1ron with 1ts truly remarkatsie
heat capacity will easily “out-«lder”
any convenuonatly made 47 and 60
watt soldering irons, due to its
1N1que construction advantages.
Fitted long-hfe iron coated bit 1/8°,
2 other tits available 3/32" and 3/16°".
Totally enclosed elerient,ceramic and
steel shatt, Bits do not “freeze” and
can easily be rerpoved. PRICE £2-05
(rec. retail} P & P 10p.Suitable for
provocuon work and as a genera
putpose iron,

MODEL CCN
220 vohis or 240 volts, The 15 watt miniature
model CCN also has neqligible teakage. Test voltage 4000v,
A.C. Totally enclosed lement in ceramic shaft, Fitted tong-
fife iran-coated bit 3/32", 4 other bits available 1/8",3/16",
174" and 3/64"" including Heat Shield, PRICE £2-48 (rec.
retail} P & P 10p.

-y ]':”ET:;;W ng» ———]
MODEL C Miriature 16 watt soldering iron fitted 3/32"
iron coated bii. Many other bits gvailihle from 3/64" 10
3/16"". Voltajes 240, 220, 110, 50 or 24. PRICE £2-05 (rec.
retail} P & P10p.

MODEL G 18 watt miniature iron, titted

with jong hife iron-coated bit 3/32", Voltage P g’ggf LQMeerl 51117'2
240, 220 or 110, PRICE £2-26 (1ec, retail) L0 2< y operate v.
P& P10p o 5‘w(m iron fitted with
) 157 lead and 2 heavy chps i

]
o B SRR s bod B for connection to car vattery.,
n——ﬂ':ﬂ-:-_f ——-—A______-n-———é-vg. Packed in strong plastic wallet

and with boaoklet “"How to

Solder”’.
MODEL SK.2 KIT g <.x-x:x;x:)im,,,-"m Elz‘l%ﬁ 52-54 (rec. retail)
Contdins 15 watt mimature s p.

ron fitted with 3/16" bit, 2
spare bits 5/32" and 3/32"
heat sink, solder, and
“"How to Solder" booklet,
PRICE £3-25 (rec. retail)
P& P10,

high grade insulation material with a
chramium plated strong steel spring, It
is suitable for atl models and replaces all
previous stands, The two sponges at
the side which are easily
replaceable, serve to keep

ST3 Stand -~ This stand s made from /@

MODEL SK.1 KIT the soldering bits clean.
Contains 15 watt riniature iren Spare bits can be

fitted with /16" bit, 2 spare accommodated as shown
bits 5/32" ana 3/32"", heat on the illustration, F
sink, solder, stand and PRICE: £1-00 [rec.

“How to Solder” retait) P & P 10p.
booklet,

PRICE £3-48 (rec. retail)

k PP 12p. AL L PRICES include VAT at 10% j
. S T R DGR SURSR RS - N N SN A S e S
( | enclose chequa/P.0./Cash ‘
D Please send the tollowing (Giro No. 258 1000) __ »
I - From radio or electrical dealers, NAME - l
I car accessory shops or 1n case of a
= ditticulty direct from- ADDRESS
! ANTEX LTD. FREEPOST i
L preace sen 1 the PLYMOUTH PLT 18R E——
ANTE <o atilogu (no stamp requred) Tel 0752 67377, PW3 ,
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" BRITAIN'S PREMIER MAGAZINE FOR THE DO-IT-YOURSELF RADIO(:;\ANDII.EO];R@;QN%GS CONSTRUCTOR

.

EDITOR  Morris A. Colwell " @ NEWS & COMMENT
ASSISTANT EDITOR . ) .
Lionel E. Howes, G3AYA . 1048 SAVE MONEY-—Leader article and April preview

1049 NEWS...NEWS...NEWS...

ART EDITOR Peter Metalli S . .
1061 TELEVISION—Coming inthe March issue

TECHNICAL EDITOR . A
Eric Dowdeswell, G4AR _ 1062 PRODUCTION LINES—Products reviewed by Colin Riches
PRODUCTION & NEW 1071 NEXT MONTH IN PRACTICAL WIRELESS _
S 1081 HOTLINES on recent developments by Ginsberg

EDITOR Colir R. Riches

PROJECTS SUB-EDITOR
Geoffrey C. Arnold

TECHNICAL ARTIST B
Alan Martin

SECRETARIAL -
Jenny Maunder

1097 ON THE AIR

1097 Broadcast Short Wave—Malco/m Connah

1098 VHF/FM—Simon David

1098 Medium Wave-—Charles Molloy

1101 Amateur Bands, Short Wave/VHF—David Gibson G3JDG '

01-634 4292 Susan Corne

ADVERTS. MANAGER ~ @ CONSTRUCTIONAL

R RE (o) 63y Shil L 1050 VERSATILE WAVEFORM GENERATOR~/. B. Dance, M.Sc.
CLASSIFIED ADVERTS. 1058 DRY BATTERY CHARGER—R. A. Butterworth

01-634 4301 Colin R. Brown
1065 1.C. CRYSTAL HARMONIC CALIBRATOR—J. Andrews

. — ] 1070 FLUORESCENT LAMP UNIT—from your 12V battery—Paul Cooper
WIS o7 € Crergicn [ - 1072 "P.W. CRATA'" Cassette Recorder and Tuner Amplifier—Richard

Fleetway House, Farringdon Street, .
London EC4A 4AD.  Tel. 01-634 4444 - Collin

1085 PRESELECTOR FOR 10-30MHz—F. G. Rayer, G3OGR
1094 TAKE 20 No. 58 GRIP TESTER—David Andrews

it

Price increase @® OTHER FEATURES

1080 TECHNICROSS No. 3
1082 IC of the MONTH—LM377N 21 2W Audio Amplifier—M. J. Darby

and paper products ‘'Practi-
cal Wireless” has become
victim of a world paper shortage
resulting in massive increases in _ 1087 RADIO BY CABLE & SATELLITE .
the cost of raw materials. In order 1088 OSCILLOSCOPE TECHNIQUES PART 1—Alan C. Ainslie
to maintain the high standard of
providing technical information
and projects to our readers, we
regret that we have been com-
pelled to increase the cover price .
to 25p. INSET P. W. DATACARDS in COLOUR

- No. 7 F.M. Aerial Systems
No. 8 BBC VHF Radio Stations.

I IKE many other magazines M

%

COPYRIGHT AND QUERIES

© IPC Magazines Limited 1974. Copyright in all drawings, photographs and articles published in “Practical Wireless"” is fully protected and
reproduction or imitation in whole or in part is expressly forbidden. All reasonable precautions are taken by *Practical Wireless” to ensure
that the advice and data given to readers are reliable. We cannot, however, guarantee it and we cannot accept legal responsibility for it.
Prices are those current as we go to press.

We regret that we cannot answer technical queries by telephone nor can we provide information or advice on manufacturers’ products other
than that given in the magazine. We will endeavour to assist readers who have queries relating to articles published but we cannot offer
advice on modifications to our pubiished designe. Ail correspondents expecting a reply should enclose a stamped addressed envelope.

. 1025
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2@ DISCO SYSTEM

100 WATT

SAWATT AMPLIFIER

SPEAKER

HEADPHONES
MICROPHONE

50 WATT
SPEAKER

TWIN TURNTABLE
WITH PRE-AMP

Terms Deposit £50 and 18 monthly
payments of £7-06 (Total £177-08).

Units listed thidw

TDI DISCO
CONSOLE

Incorporating twin Garrard SP25
‘MIKE’ (attached to h'phene) gor BSR MP80 typs tarntables and
(d) PAIR 50 WATT SPEAKERS notone or Acos Cartridges with
Black Rexine covered d’lmol!’%tlf!au‘hhsevtlﬂthOl Gﬁ':;

C) arn e
Cg‘,,b;“"'?.xg'“ aPProx. N ONITORING PAGILITIES, piue
i () RSC TDI DISCO CONSOLE Treble and Bass Controls. Separate

input for ‘mike’ with vol. control
(-)(b)(C)(d) £I49 95

switch., Black Vynide covered
Cl.rr £3-00

seiins £69-99

illnnntlon on left.
Cart. £1-50

(a) 100w POWER AMPLIFIER
(b) :m;l OF? HI-FI HEAD-

(c) MATCHING DYNAMIC

R.S.C. COLUMN SPEAKERS

All types 15 Ohms covered in Rexine and V.

IDEAL FOR VOCALISTS
AND PUBLIC ADDRESS

TYPE C4100 1§ ALSO SUITABLE FOR BASB GUI’I‘AB OR ELECTRONIC ORGAN

FANE [JLTRAHIGH POWER LOUDSPEAKERS

12 mthly nymtn £4-54
(Total £

All power ratings are R.M.8. continuous. 2 YEARS’ GUARANTEE

High flux ceramlc magnets. ALL CARRIAGE FREE,

TYPE CI32 30-40 WATTS Fitted two

TYPE (313 50 WATTS Low feedback
characteristic. Fitted three 18” x 8” deep

feedback howl char-

acteristic high flux 137 x 8' 20 watt
speakers. Terms: Dep. £3
m'thly payments !2-87(’1‘0“1 285-31) Carr. 65p.

TYPE C4100 100 WATTS
tive rating. Extra heavy construction. 8lze approx. 58 X16 X 10~ Acoustically
led and pressurlsed. Termn: Dep.

cone high fiux speakers with high power
voice coils. 8ize approx. 54” x 147 x 11”.
Dep. £4-72 & 8 mthly pymts £32-72

2415 (237-92) Carr. 85p
£66.00

inc. four 12° 50 watt speskers for conserva-
222-00 & 12 mthly. pyts. £4-29 (Total £78-48). Carr. £1-50

£2].95

95 and 8

‘POP’ 100 | ‘POP’ 60 | ‘POP’ 50
18”100 Watt 15”7 60 Watt | 12” 50 Watt
\ 8I/4|,g(‘)10 gauss slfl.g%o gauss IJ,gOOLKiuzu_,s
£27.50 | £15.75 Dep sLxnis
Dep: £8-32 and 8 Dep. '£1-92 and § monthly pay-:
mthly payments monthly payments. ments  2]-61

£3-32 (Total £29-88) 21-82 (Tota] £17-28) (Total £14-48)

PAIR BUITABLE

FOR BASS GUITAR, ELECT. ORGAN, ET0. | "0 1 DURPORES
POP 55 12" 60W

£10-95 Gauss 15,000 Imp 8/15 £15.95

POP 40 10” 40W
Gauss 16,000 Imp B8/15

ALL RSC PRICES INCLUDE VAT

MINSTREL 8W GUITAR AMP.

Incorporating Tremolo and 13” x 8” or 10” 8peaker. Qutput
8 watts R.M.B. Continuous. 3 Jack Inputs for Microphone and

FANE
CRESGENDO
SPEAKERS

Instrument. Mains Neon Controls: Volume, Tone, Tremolo Full range
3peed Tremolo Intenslty.d . o £1 9.9 5 available at
Terms: Deposit £3-95 an monthly

paymenta £2-89 (Total £28-07). Carr. free ALLBRANCHES

FAL PHASE 50 Mk.I1l1 AMPLIFIER 50 WATT.

Bolld state. 4 Separately controlled lnputs Plus master vol.
control. Ind. Bass and Treble Controls. Protective circuit to
guard against damage from accldentel shorts. Output for
Speakerfs 3 to 30 ohms. 8ize 17° x 7* x 7}". 200 260v. A.C.

mains. Output 50 walts music rating. Or £39 93

FANE SPEAKERS ‘POP’ 25/2 12 in. 25 WATT
Dual Cone 15 @ (for uses £8_75 or Dep. £1-25 and ¥

Qier jinan Dass Gultaz_or Ert
GROUP EQUIPMENT PACKAGE OFFERS
P.A.L. PHASE 80 ME.IIl AMPLIFIER 28988 PACKAGE PRICE
PR. PANE POP 28/2 25W L/SPEAKERS 417.50 carr.

£51-9555%

Terma: Deposit £17-32 and 12 inonthly

payments of £3-88 (Total £57.88) LM_“

F.AL. PHASE 80 MK.III AMPLIFIER 489-93

PR. 'AHDE POP 5{) L/SPEAKERS 223 PACKAGE PR::J:

Terms: Depoalt £19-18 and 12 monthly e . 10

payments of £4-00 (Total 267-99) M’ £59 99 R0

;ﬁﬁg@ggp%surlém\?nu 239-88 PACKAGE PRICE
{in Cabinets) £26-30

Terma: Deposit £20-00 and 12 monthly T2r oa £59'99 Ec;r(-’ro

payments £3-980 (Total £66-80) e

£9-93 & 8 monthly payments £4-31. Total :M -41.
_ RSC PHANTOM ‘50’

| For Lead Guitar, Mic, Gram, Radlo,

ailver-finished fascia and trimmings. Compact size.
Terms: Deposit £20-00 and 12 monthly

payments £3-80 (Total £68-80). Carr, £1-50
SAE for leaflet UK Mainland

Combined 50W Amplifier
and 12in. Loudspeaker.

Tape (Not for use with Bass
instrumenta), Inc. 8 Inputs and 2 vol. controls plus Trebie, Bass and Presence.
Output Jack for additional 156 ohm Speaker. Attractively finished in black with
Fitted carrying bandle.

ONLY £59-95

HIGH QUALITY LOUDSPEAKER UNITS
ALL TWO TONE REXINE AND VYNAIR FINISH

L125 50 WATT Fitted pair of 12” 50

watt high flux speakers for conservative £37'95

rating. Impedance 8-15 ohms, Carr, £1-50

Or deposlt 85-95 and 8 monthly payts. of £24-72. Total £43.71 =
L1220 12” 20-25 WATT 13,000 | L12/10 10-16 Watt veneer

lines 16 ohms finish cabinet 12” unit 8-15 £8_25
Dep 2415 & 8 £|3_ IS obhm. Bize approx. 14” x

Carr. B8p.

|

mthly pymts £1-42 14” x 9”. Carr. 50p. Dep. £22-25 & 8
{Total $15-51) mthly pymts £1-04 (Total $10-57)

CREDIT INTEREST CHARGES REFUNDED
it account cleared in 3 months

REGENT 50 AMPLIFIER

A powerful high quality all-purpose unit

for lead, rhythm, bass guitar, vocalists,

gram, radio, tape. Peak Output rating.

Loudspeaker unit either horizontal or

vertical mounting.

Y Two extra heavy duty
Loudspeakers.

Y Four Jack inputs and two Volume

Controls for instant use of up to four

pick-upa or *mikes’’. Bass and Treble

handies.
For 200-250v. A.C. mains. For 3 or 15 ohm

12in, 50w

GP30 AMPLIFIER

For

Instrumental Group

A4

30 watt unlt with Beparate Bass

and

valves.
Strong Rexine covered cabinet with
Attractive black/silver P.V.C. fascia. Neon indicator.

speakers. Send 8.A.E. for leaflet.
Deposit £24-40 and 8 monthly paymenta of
2309 (Total £28-12).

FAL TWIN CHANNEL

AMPLIFIERS

Guitar, Vocal or

nput, 2 vol. control HI-Fi

Treble
Peak

controls. Current
output rating.

Terms

£2b°85

Bolid Htate. 4 sep. controlled inputs plus
master volume control. Individual Bass

controls. Bend 8.A.E. for leaflet.
Credit Terms: Deposit £24-50

832 meutly permnts ot £70°50
R.S.C. BATTERY/MAINS CONVERSION UNITS
TYPE BM1, An all-dry battery eliminator.

Bize 5§ x 4§ x 2}In. approx. Completely
replaces batteries supplying 1-5v and 80v,

Treble

control.

Solid Btate.
Controls.
controlled inputs plus master
Qutput for speakers
3-30 obmas. Includes protectlve

4

FAL PHASE 100/2 AMPLIF]IER

100 WATTS MUSIC RATING.
Bep. Bass and
separate

and Treble controls. Qutput for speakers 3-30
ohms. Protective circuitry against damage

FAL ‘SUPER 50’ from short circuits.
50w ATTS MUSIC RATING £5Q.5()

Terms: Dep. £18-85 & 12 mthly.
payvments £3-90 (Total £66 65) Post free
FAL ‘SUPER 100’

100 WATTS MUSIC RATING. Terms: Dep.

i

circult against damage {rom short ununs = £26-85 & 12 mthly. pymts a4
B IO 0. T | Pt B 13 meniy £69 -85 i | Biftlus it £79-95
e 3 - £4' l s payments £4-64 (Total £77-77). free include protective dust cover Post free
R S c TRANSFORMERS L F CHOKES & RECI'IF'ERS FULLY GUARANTEED. Impregnated and Interleaved where necessary. SELERIUM
O Primaries 200-250v. 80c/s. Soreaned RECTIFIERS
MIDGET CLAMPED TYPE 2| x2| xﬂln. TOP SHROUDED DROP-THRO' TYPE CHARGER TRANSFORMERS 0-9-15v. 1{a. £1:10, F. W. (Bridged)
250v., 60mA, 8-3v. 2a 21-10 | 250-0-250v. 70mA, 6-3v. 2a., 0-5-6 3v. 2a. £1-49 | 24a. £1-85; 3a.81-40; 5a.81-60; 6a.81-85; 8a £2-20 All  B{12v. D.C
260-0:250v., 60mA 6-3v 2a 116 | 250-0-250v. 100mA, 6-3v. 3-5 4171 | AUTO (Step UP/step DOWN) TRANSFORMERS [ ocutput. Max AC
250-0-250v. 100mA, 6-3v. 2a., 6-3v. 1a. .. £1.78 0-l10/120v.’2210(;)-2300-2501.585&-'8060:lu:" ’:82‘56 input 18v
850-0-350v. 80mA, 6-3v. 2-.. 0-5-£-3v. 2a. £1-81 | 150 watts, $2:10 250 watts £23-00; watts £8- 1a, 28p. 2a, 89p.
FULLY SHROUDED UPRIGHT MOUNTING 250-0-260v. 100mA, 6-3v. 4a., 0-6-4.3v. Sa. £2.45 3a, 565 4ar 725,
350-0-260v. 80ma4, 6-3v. 2a., 0-5-6-3v. 2a.  81.56 | 300-0-300v, 100mA_ 8-8v. 4a. 0-5.4 Sv. 3a. 29-45 | OUTPUT TRANSFORMERS 6a, 88p
250-0-250v. 100mA, 6-3v, 4a., 0-5-6-3v. 3a. 22.45 800-0-800v' 130mA. 6-3v. ‘." c.t. 6-3v. s Push-Pull 8 watta EL84 to 3 Qor 15 (2.. 95p " =
300-0-300v. 100mA, 6-8v. 4a., 0-5-8-3v. 3a. £2:45 | ™ g, \table for Mullard 510 Amrlifier . .. £2-85 | Push-Pull 10 watta 6V6, ECL36 to 3-5-8- SMOOTHING
800-0-300v. 130mA, 6-3v. 4a. c.t., 6-3v. la. 350-0-350v, 100mA, 8-3v. da., 0-6-6-3v. 3a. £9-45 | . 16 Q@ 21-55 CHORES
For Mullard 510 Amplifier ... #8295 | 3500350y, 150mA. 6.3v. 4., 0-5.6-3v. 3n. £9.85 | Push-Pull EL84 to 3 or 15 (2 10-12 watts. . £1-50 | 150mA, 7-10H, 250
350-0-350v. 100mA, 6-3v. 4a., 0 5-6-3v. 3a. £2-45 " i i N Push-Pull Ultra Linear for Mullard 510, etc. £2:45 Q 77 100ma
860-0-350v. 160mA, 6-3v. 4a., 0-6-6-3v. 3a. £2-95 | FILAMENT or TRANSISTOR POWER PACK | Push-Pull 15-18 watts, sectionally wound 10H, 200 Q $6f-
425-0-426v. ‘ZOOmA, 8-3v. 4a._ c.t., bv. 3a, £5:46 | Types 6-3v. 1-5a. 56p; 6-3v. 2a. 60p; 6-3v. 3a. 85p; 6L6, KT66, etc., for 3or 156 2 22-20 80mA, 10H, 350 Q
425-0-428v. 200mA, 6-3v., 4a., Twice 5+. Sa. £5-60 | 6-3v. 6a. £145; 12v. 1a. 81p; 12v. 3a. or 24v. | Push-Pull 20 watt high quaiity sectionally B85p; 60mA, 10H,
450-0-460v. 260mA 6-3v. 4- c.t., 5v. 3a. 88-00 | 1-5221-50:0-9-18v 1}a £1-25; 0-12-25-42v 2a81-85. wound EL34, 6L, KT66 ete. to 3or 16 2 £3-65 400 (2 28p

1026
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H U G E DlSCOU NTS AKAl GXG 36D Tape Unit £71-75 (Rec. Price £99-50) 3"
AKAI 4000DS Tape Unit £69-95 (Rec. Price £97-50) “¢"

ON LEADING BRAND TAPE AKAI 17211 Tape Unit £72-95 (Rec. Price £104-50) /"
AND TURNTABLE UNITS AKAIL CR81D Tape Unit £58-95 (Rec. Price £84-10) 7"

ALL R.S.C. PRICES GOLDRING GL72 T/Table & P.U. £29-95 (Rec. Price £37-29) 53

with Goldring G800 Cartridge worth over £10 fitted to above unit.

INCLUDE VAT GOLDRING GL75 T/Table P.U. £34-95 (Rec. Price £47.19) Carr. 85p.

with Goldring G800 Cartridge worth over £10 fitted to above unit.

% FULL LABOUR AND MATERIAL BSR MP60 T/Table & P.U. £9-95 (Rec. Price £14-95) Carr. 40p

GUARANTEES FOR 12 MONTHS T/TABLES with MAGNETIC CARTRIDGE; PLINTH & COVER
LOW DEPOSIT TERMS OVER 8 MONTHS GARRARD SP25 with G800  £16-95 SPECIAL PRICE (Carr. £1)
LEAK, WHARFEDALE etc. at LOWEST Discount Prices BSR MP60 with G800 £17-95 SPECIAL PRICE (Carr. £1)

Prices shown correct at timo of going to press 2.1.74 GARRARD AP76 with G800 £28-95 SPECIAL PRICE (Carr. £1)

A HIGH FIDELITY 30 - 30W STEREO

AUDIO FIDELITY MODEL 60 AMP-
LIFIER. PAIR AUDIO FIDELITY MAR- SYSTEM
QUESS 30 SPEAKERS. McDONALD Total Value over £165

MP60 with G800 Cartridge o
Readv wired on Plinth with Cover.
Send S.A.E. for leaflet.

HI-FI SPEAKER ENCLOSURES MODERN DESIGN

Controls: Bass, Treble, Vol. and Bal. 10 Transistors plus Diodes. Qutput Teak veneer finlsh. Acoustically lined. Bizes approx. Carr. 45p. per enc.
rating I.H.F.M. Frequency range 20-20,000 c.p.s. Bass Control + 12db. JES8 Size 16” X 117 X 9”. SE8 For optimum perform-
Treble Control £ 13db, Selector switch for Pressurised. Gives pleasing ance with any 8in.

P.U. or Tape/Radio. For loudspeaker out- results with an £5 R 50 Hi-Fi speaker. £6'50
put impedances of 3 to 15 ohms. For 8in. Hi-Fi speaicr. Size 19 x 104 x 9in.

standard 200-250v. A.C. mains operation. SE10 For outstanding results SE12  For_excellent per-

é\uracti\{e Blacs and %ilvcr ﬁnisheldkme‘!)al wi]t(h 10in, Hi-Fi formance with 12in. Hi-Fi
ascia plate and matching control knobs. spkr. Size 253 X 16 . speaker and tweeter .
£6-75 S0y v £7-95

COMPLETE EIT OF PARTS INOLUDING | x 9in.
FULLY WIRED PRINTEL CIRCUIT and SinyRosted

coMpLLEaRIyE WIRING DIAGRAMS & NSt er o £12-75 GF 4 \c@ AUDIOTRINE HI-FI SPEAKER SYSTEMS
i

as {Dustrated £18-50 or dep. £2-75 and 8 monthly payments £1:59 (Total #15-47). Consisting of matched 12in. 11,000 line 15 Watt 15 ohm

AUDIOTR'NE HlGH FIDELITY SPEAKERS high quality speaker, cross-over unit and tweeter. Smooth

response and extended frequency range £6.50 Carr.
Heavy construction. Latest high efficiency ceramic magnets. ensure surprisingly realistic reproduction. 33p
Plasticised Cone surround. *"D* indicates Tweeter Coue providing

- ‘B OR SENIOR 15 WATT INCLUDING  £7. 65 Carr.

i R i 0 LAY S AR

mrwer oSSR S Ty e | R.S.C. TAG 6 Watt HI-FI AMPLIFIER SO

HFi20  1¢* 15W 4495  HFIZD 13" 15W - 4685 200-250. AG mains erermtad. Bempn e bt scciete for %, CaO O |
FANE 807T HIGH FIDELITY SPEAKER ‘ O as condit iy GV sector switah. Oupntfor | S

91 %23 x 5}in. Attractive silver finish facia 10} x 3}in. matching

A tult range 8in. 10 watt unit for excellent sound quality, in suitable knobs. Complete kit with full wiring disgrams and instructions. £8°50 Carr.

enclosure. Cast chassis Roll P.V.C. cone surround and iong throw valce

coil to achieve very low fundamental resonance of 30 c.p.s. Tweeter | OR FACTORY BUILT £10-95 40p,
cone is fitted to extend high note response. Frequency range 25 Hz to

16 KHz. Gauss 10,000 Jmpedance 3 or 8-16 ). .99 AUDIO FIDELITY FR1 SPEAKER KIT

PLEARE STATE IMPEDANCE REQUIRED List £4-09 Responee 30Hz—15KHz, Imp. 8-15 ohm 8” Bass Unit. Pressnre £I 0. 5

MODEL 803T 8 15w. with parasitic Twester. £5'50 Tweeter, Cross-over etc. Carr Free
Response 25 Hz to 16 KHz. Gauss 13,000 Imp 3 or 8-1502. List £6-99 SPECIAL NEW YEAR OFFER £15-95 Pair Carr. 45p.

R.S.C. Mkill SUPER 30 HIGH FIDELITY STEREO AMPLIFIER | ‘YORK HIGH-FIDELITY 3 SPEAKER SYSTEM

BUILD AN AMPLIFIER WORTH APPROXIMATELY Mod . 1
DOUBLE THE KIT PRICE INCLUDING CABINET * ‘2’5"‘1‘: Vet iad COMPLETE KIT g
Only high grade components by leading manufacturers x 14 x 1in. approx.

* Push Button Selector Switching For N_Iagn.etic or - 3 . % Respouse 30-20,000 c.p.s. Impedauce 15 ohms

* Jack Socket for Headphones Ceramic Plck-l_Jps — _3 20 % Performance comparable with £25 Carr.

* Neon Indicator regardless of Price. & units costing considerably more 75p

* Satin Silver Finish Metal Fascia Output (per chan- 3 i Consists of (1) 12in. 15 ¢t B

* Solid State Circuitry nel) 15 watts RMS COMPLETE KIT "_‘:S's_tsh o tH in. Rollwabb l_ass ne d

* Twenty Silicon Transistors into 8§. Fre- (less cabinet). .50 ;.“" “ﬁ clas chassis, b fgd :e:a(:nics‘:x‘;;ouet

* Four Diodes, Four Rectifiers s %Ssligﬁe (C:a{;" 70“:" (S;Jl-lw;; qﬁ;t::sszgtaigneéela'ies cross-over sysgt!e‘m..
e S A o e O Bemm () 8cSin. high flux middle range speaker,

R.S.C. STEREO FM III TUNER. FACTORY BUILT UNIT INC. (4) High efliciency twecter. (5) Appropriale quantity acOus '

> % : D damping material. (6) Handsome Teak veneered cabinet.
Visu:?l;az::zhe; gﬁg’lNg{ Bve';h ;172 a':g "s"h ;m’f“t’:f; £42'5n (7) Circuit and full instructions. Terms: Deposit £3-71 and
s £37:50 2o, OF 57 (ol £48.36). 8 monthly payments £3-12 (Total £28-67).

Super 30 Mk. {1l

MAIL ORDERS & EXPORT ENQUIRIES TO:—
NOW SEVEN NEW BRANCHES gim|¢é$gin h': g&,’é‘:g-.s-'_é\ ‘1&- SE%IEIQ' AUDIO HOUSE, HENCONNER LANE, LEEDS, 13.
BOLTON COVENTRY ’ Tol: Pudeey (09785) 77631,

’ TERMS C.W.0. or 0.0.D. No 0.0.D. noder 81

i i POSTAGE 28p EXTRA UNDER £8. 33p EXTRA
DONCASTER, STOCKPORT All items subject to OVER 22 OR AS QUOTED. TEADE SUPPLIED.
availability, Price corrvect at o B PLEABE WITH ENQUIRIES
2.1.74 E. & O.E. iy 3

SUNDERLAND’ PRESTON SUPPLIERS TO oo}v{rixz%xr%sésgﬁlsoggm.

EDUCATION AUTHORITIES & .Ete.

and NOTTINGHAM HI-FI CENTRES LTD- MAIL ORDERS MUST NOT BE SENT TO SHOPS
DONCASTER 3 Queensgate, Waterdale Centre. MANCHESTER 60A Oldham Street (Closed Wed.).
R.S.C. BRANCHES OPERATE A 5-DAY WEEK EDINBURGH g 9 (Closed Thur) o o OUGH 106 N tRa (c]rd'uz%/%z;’)a
Rd. (Closed d.). Tel. 229 9501 ewpor 5 ose ed.).
L) O L087 ST Y oL e an R, (e Elosed Tuss.. NEWCASTLE UPON TYNE 24 Newgate Shopping

BRADEORD 10 North Parade (Clos e g Sz Tol, 248 4158 Contre (Closed Wed»). Tel. 21469

3 Deansgate. (Closed Wed.), ‘&, HULL 7 Whitefriargate (Closed Thurs.). Tei. 20505  NOTTINGHAM 19/19A Market Street

BIRMINGHAM 30/31_Great Western Arcade, | ). LEICESTER 32 High Streot (Ciosed Thurs).Tel. 56420 o ppgrg ) ((Closed Thurs.). Tel. 48068

COVENTRY 17 Shelton Square, The Precinct. LEEDS 5-7 County (Mecca) Arcade, Briggate R N_ 41 Friargate Wa 4
DERBY 97 St. Peter's Street. (Closed Wed.). (Closed Wed.). Tel. 28252 SHEFFIELD 13 Exchange Street (Castle Mkt. Blds.
Tel. 4136t LIVERPOOL 73 Dale St. (Closed Wed.). Tel. 236 3573 STOCKPORT (Closed Thurs.). Tel.20716

DARLINGTON 18 Northgate (Closed Wed.). LONDON 238 Edgware Road. W.2. (Closed Thurs.). 8 Little Underbank (Closed Thurs.). Tel. 480-0777
Tel. 68043 Tol. 723 1620 SUNDERLAND 5 Market Sq. (Closed Wed). Tel. 70573
1027
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Car Radio,
Kit K/CR-9502.

Metal
Locator,
Kit K/GD-348

Electronic
Calculator,
Kit K/IC-2108.

Black and White
Portable Television,
Kit K/GR-9900.

Hi-Fi Stereo
Receiver,
Kit K/AR-1214

(et thé eahkit
Catalogue..and
save

Handcrafted electronics with built-in quality and kit form
savings.

Hundreds of models to choose from.

Heath offer you outstanding specifications and plus values
that will impress you, your family and friends. Want to know
more ? Send for your personal introduction to the international
world of Heathkit electronics . . . the Free Heathkit Catalogue.

«+ Free

Please send me the FREE Heathkit Cata
logue & details of Monthly budget plans

NAME = — =
ADDRESS ___

PRACTICAL
WIRELESS

é& ALL
SILICON!
ELECTRONIC IGNITION SYSTEM

This Capacitor-Discharge Electronic Ignition System was
recently described in Practical Wireless and has_proved ex-
tremely popular. We are able to offer the kit in two' forms; the
standard kit containing the electronic components only, enab-
ling the customer to tailor these to his own layout, or the
de-luxe version containing a ready-drilled roller-tinned printed-
circuit board and fully machined die-cast case with A.M.P
Electrical Spade Connector Block. Each kit is supplied with a
custom wound transformer, first grade components and full
constructional details.

The original circuit employed Germanium Power Transistors
for the negative earth version. WE NOW SUPPLY SILICON
P.N.P. POWER DEVICES AT NO EXTRA COST! Al
components available separately. Case size 43” x 33” x 2”.
Complete assembly and wiring manual 25p, supplied with de-
luxe kit only, refundable on purchase of kit.

Suitable for 12v systems with Pos. or Neg. earth.

Price: Standard Kit ................ £71-97 U.K. Post Free
De-Luxe Kit ................ £9-62 U.K. Post Free

Quantity Discounts:
Trade and Overseas 1-5  Nett 6-9 Less 10%
Enquiries Invited 10-49 Less 15% 50-99 Less 209,
Mail Order Only 100-999 Less 25%, 1000 up Less 30%

ALL PRICES INCLUDE VAT

PLEASE STATE POS. OR NEG. EARTH WHEN
ORDERING.

DABAR ELECTRONIC PRODUCTS

98A LICHFIELD STREET,
WALSALL, STAFFS. WS1 1UZ2
Tel. Walsall 34365

ERNIE

]l
S =3 ﬁ‘}
““ | A MULTIPURPOSE &
‘| MULTIRANGE
ELECTRONIC DICE

LEARN THE
DIGITAL COMPUTOR
LOGIC TECHNIQUES

& e
Build something completely out ot the ordm.ﬂy Build the lascinating MINI-
COMP* the miniaturised ERNIE.
The MINICOMP employs sophisticated LOGIC techniques and brilliant
NIXIE tubes to display truly RANDOM NUMBERS. At the mere touch of a
button the neon numbers ""WHIP" round spectacularly at high speed, before
a random number within a pre-set range Is selected and displayed.
MINICOMP 100
Includes four range selections within 00-99
* DICE:t-6 * ROULETTE: 00-36 * POOLS 00-59 * BINGO ; 00-99
Kit includes 7 latest LOGIC I.C.' s, 3 transistors, 2 NIXIES, ﬂbleglass P.C.
board, the power supply and various other compcnenls.
MINICOMP 1000
After tremendous popularity of MINICOMP 100 we are now pleased to intro-
duce MINICOMP 1000, which has all the original leatures of MINICOMP 100
bu( in addition it provndes two hngher ranges:
* QUARTO : 000-399 * KILO : 000099
Kit includes 9 latest LOGIC I.C.'s 3 transistors, 3 NIXtES, 2 P.C. boards, the
power supply and various other components.
The MINICOMP is extremely easy to build as the P.C. boards are supplled
with |.C.'s fully assembled and tested. The illustrated instructions include an
introduction to the LOGIC techniques employed in the MINICOMP. Attractive
NYLON coated and elegantly sized case, approx. 7°, 4§*, 3" and silk alumin-
ium p.
APPLICATIONS The MINICOMP simulates electronically all phenomenon in
nature or activity In daily life with random occurance. RANDOM PULSE
TRAINS are found useful in medical and statistical research. Digital LOGIC
makes possible a modern and exciting means of playing any number of
NUMBER GAMES the human mind can conjure up
A PROFOUND ATTRACTION FOR PARTY GAMES, FETES, RAFFLE AND
POOLS DRAWS. A purely random selection of the draws could well contri-
bute to your winning combination.
U.K. PRICES: Overseas and quanllly prices on request.
240V, 50 HZ. OR 110V, 80 HZ. mains operated.
MINICOMP100 KIT: £42- 50 Built & Guaranteed Unlts £;5 00| Al pn\c/es I;\_-

T HEATH SE‘;TFR(GIBOS ) LTD. DEPT. PW/03/74 q_nézﬁgmcpwo% AL ORDER ONLY. £99°00| sz 50
rnistol Roa * Patent applied for.
Sl.',hlumberger Gloucester GL2-6EE MICROELECTRONICS E MICRO
L' ) 51 Mexfield Road, London SWI5 2RG. Tel: 01-870 2368
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THE SPECIALISTS IN
QUADRAPHONIC KITS

AVAILABLE NOW!

THE COMPREHENSIVE KIT FOR THE

PROJECT

SEND NOW FOR FULL DETAILS AND PRICES—SEE COUPON BELOW

FULLY COMPREHENSIVE HOME CONSTRUCTOR KITS AS SPECIFIED
IN PRACTICAL ELECTRONICS

P.E. RONDO

COMPLETE QUADRAPHONIC HI-FI SYSTEM

CBS SQ (TM CBS INC.) MATRIX DECODER. COMPLETE KIT £8-00 Post Free + 80p V.A.T.

fnc. CBS Licence Fee
PRE AMPLIFIER BOARD. COMPLETE KIT £3-00 Post Free + 30p V.A.T.
MASTER VOL./ TONE/4 CH. BALANCE BOARD. COMPLETE KIT £8:50 Post Free + 85p V.A.T.
POWER AMP. BOARD & HEAT SINKS (STEREO PAIR). COMPLETE KIT £7:50 Post Free + 75p V.A.T
POWER SUPPLY BOARD. COMPLETE KIT £5:00 Post Free + 50p V.A.T
MAIN SMOOTHING CAPACITORS (2 REQUIRED) INC. CLIPS £0-75 Post Free + 7p V.A.T
MAINS TRANSFORMER £6-25 Post Free + 62p V.A.T
CHASSIS, PUNCHED & DRILLED WITH SCREENS £3-25 Post Free + 32p V.A.T
WOOD CASE SURROUNDING £1:75 Post Free + 17p V.A.T
HARDWARE PACK £2:00 Post Free + 20p V.A.T
CONTROL SECTION FASCIA £3-50 Post Free + 35p V.A.T
SUPERB 20W QUADRAPHONIC SPEAKERS TEAK OR WHITE (Please Classify) £42 per pair + £2 p & p VAT

+ £4-40 V.A.

GOLDRING G101/2 Turntable LESS CARTRIDGE (Special Introductory Offer) £23-90 Post Free + £2.39 V.A.T
DEUSCHE ELAC STS 144/17 CARTRIDGE £6:90 Post Free + 69p V.A.T

ALL KITS ARE FULLY TO SPECIFICATION AND COMPLETE IN EVERY
DETAIL. TRADE AND EXPORT ENQUIRIES WELCOME

Please send me: Please tick box | CHASSIS m]
CBS SQ DECODER o P.W. Q4 PROJECT Full Detalls a
‘ PRE AMPLIFIER BOARD O | CAse o
MASTER VOL, BOARD o :::gl‘n”““ 8
’ OV ER M BOARD O | TEAK/WHITE SPEAKERS PR, T.K. O
POWER SUPPLY BOARD 0 W.H. O
SMOOTHING CAPACITORS O | GOLDRING TURNTABLE o
E I_ E c T R 0 N l c s MAINS TRANSFORMER O | ELAC CARTRIDGE =]
MONEY ENCLOSEOD MgN ...... O RDER ........
CHEQUE/P.Q./ EY
P.O. BOX 18, Block | I
ock capltals please
HARLOW, ESSEX, CM18 6SH N R
Telephone HARLOW 25457 (STD 0279) ADDRESS ....... 000000000008, oe 300 Uovasano Bl Jmaant e 00000
Woduwsewtidbisa e SRR o SNk 0 s 00 0 s EORTTST oeodth o vt pihs b RIS T .. PW.2
1029
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TRANSFORMERS

SAFETY MAINS ISOLATING TR

ANSFORMERS

Pri. 120/240 V Sec. 120/240 V Centre Tappe(}and Screened
P&

Ref. VA Weight Size em.

. (Watts) [boz
7 20

w
Coowomocmm®
o~

—o@No
commo

obwo

14-
16- 4 .
I

FOLADBULOUO
X XXX xXXXX
SoODLUNGGO

NN —

g e

OC®OVNnwmILn
Noooooao
- ANNOO-lood

Bwh— — —
O XX XXXxxxXxX

TRANSFORM
Size cm.

o-

ONOOVUNPWN —
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PO O—-00oh®m
XX XX XXXXX
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XX XX X XXX X

‘5
-
7
6
2
-3
-3
0
1

AWw——
N
CamAC@NOA

CASED AUTO TRANSFO

8
53 x 181 49-25 -

NEW ADDRESS
AS BELOW

ERS
Auto Taps P&P
£

122

240
-200-220-240 2-89
T 5-63
RMERS

115V 500W enclosed transformer, with mains lead and two |15V
outlet sockets. £9-49, P & P 67p. 20 Warte version £2-02 P & Pi17p

TRANSFORMERS
PRIMARY 240-250 VOLTS 12 AND OR 24 VOLT RANGE

Ref. Amps. Weight
No. 12V 24V (b oz

Size cm. Secon

012
012
012
012
0

oo
«

OCVNOCOMALN -0

12
12
12

POOINP AW
CODONGERIUS—®n

q&«o\os«gl‘nmwomw
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O——=0woo~
XXX X xxxXX
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=
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6000065 m
-
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Seco

NENEDR O

NOoOOC—-—-9v0od
NN_NDOe U
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XXXXXXXXX
NAECOZvoue

14
17-2x140x14-
MINIATURE TRANSFORMER!
MA, Weight Size cm

2 2:8x26x2-

4 Ix5-Bx4-
9x2-6x2-

cmrULaAwN—O
5600500000

o
S

-0
AANOABNOAN

ODODYO BN AW

PLEASE ADD 109

INCLUDING P.

60 VOLT RANGE

dary Windings P & P

Vat 0-25A x2 122
Vat0-5Ax2 |44
VatlAx2 19
Vat2A x 2
Vat JA x2
V at 4A x 2
V at SA x2

12V at 5A x 2

Vat8Ax2

Vac I10A x2 .
Vat I5A x2 1540
V at 30A x2 28-44

T RANGE

Secondory Taps P&P
58x 48 0-12-15-20-24-30V

. & i0-
50 VOLT RANGE
Secondary Taps

DU WD IO D 0™
Dridtrivi et 5 Aam

I
2-
3.
5-
6-
0.
3.
6

ndary Taps [P &P

0-24-30-40-428-69C 1-93
= 2:70

S —hu™

NNW—— = NN ———
DEO LU
ARND=ONWWRNN S

-

BARRIE electronics

3, THE MINORIES, LOND

ON EC3N 1BJ

TELEPHONE: 01-488 3316/8

NEAREST TUBE STATIONS . ALDGATE & LIVERPQOL ST.

for fast,easy
reliable soldering

Ersin Multicore Solder contains 5 cores
of non-corrosive flux, instantly cleaning
heavily oxidised surfaces. No extra flux
is required

\’
(" EASY-TO-USE) (IDEAL FOR HOME
DISPENSERS || CONSTRUCTORS
/ Size 5 Size 1 cartons in 40/60, 60/40
SI;?/bit alloy and Savbit alloys
18 swg, 20p in 7 gauges 30p
{illustrated). —
e Size 19A oS
. 60/40 alloy Size 12REEL =
< 18 swg, 22p for Service
1 Size 15 Engineers and
Ko 60/40 alloy Electricians. A
N 22 swg, 25p 18 swg \
y \Savblt alloy. 95p e

BIB WIRE STRIPPER AND CUTTER

Deluxe Model 9 Automatic opening spring,
locking catch, plastic-covered handles. Case
hardened and precision ground. Adjusts
to most wire sizes. Cuts and strips
flex, splits plastic twin flex, 75pj

Prices shown are recommended retail, excluding V.AT.
From Electrical and Hardware Shops. If unobtainable, send 10p p&p direct to:
Multicore Solders Ltd., Hemel Hempstead, Hertfordshire HP2 7EP

ALL PRICES INCLUDE VAT

BARGAIN PARCELS 141b at £1:60 plus 35p p.p.: 28lb at £3-00 plus
57ip p.p.: Sotbat £4-95 plus £1 37} p.p. Contain pots, Res. Valves, Diodes
Tagbourds. Chassis. Valveholders. etc. Good value save £{ts. Lucky Dip
Service.

FANTASTIC BARGAIN. New 6 inch tubes. E450 4 B 16 4VH. medium
Persistance, green. ldeal scope tube.

Also 7BP7. All unused as new. Price £1-55 post paid.

NEW HEAVY COAX CABLE dia. 1" 70 ohms approx. SOft. lengths £1 - 55,
p. & p. 32ip. 100 11, lengths £2-97, p. & p. S5p.

AERIALS. New Condition Whip Type, 4it. 22p; 111t 82!p. all collapsible
type. P. & p. 4ft. 10p. |11 15p. New bases on adjustable clamp for the
uabove, 671p. p. & p. 27ip. D

CRYSTALS AS NEW. Hc 6u: 5,030: 4,945 4,875 4.840: 4.795: 4.580-
4,660; 4,520; 4,510: 2,295 Kc/s. 85p each plus 8p p.p.

TRANSISTOR BOARDS—consisting of transistors, diodes and resistors
etc. Long leads. Good value |2 for £1,00 (min. order) P. & P. 25p.
Quotations for quantity.

OUR SELECTION OF 6-Ex. Equ. METERS consisting of 3in., 21in., 2in.
mill amps, volts, amps. Mixed at the bargain price of £2-20 P. & P. 274p,
minimum order of six,

AERIAL POLES 41t high 2" in diameter push-in 1ype as new 75p cach p. &p.
25p cach minimum four.

AERIAL MAST POLES approx. 5ft high 2” dia. Inierlocking ends. Mini-
mum order three. New condition, £1-10 cach section. Carriage 37ip each
section. 1" 75 ohms Coax in 501t coils with BNC plugs good condition,
Price £1-10 + 32!p p.p.

AS NEW 500ua PENNY SIZE METERS complete with jack plug price
£1-10 cach, p. & p. 10p.

COMMUNICATION RECEIVER PCRS price £10. post paid. PCR No. 2
6 to 22 Mexs.

C.W.0. CARRIAGE CHARGES MAINLAND ONLY

WOULD CUSTOMERS PLEASE ENSURE THAT ALL ORDERS ARE
PRINTED IN BLOCK CAPITALS AND INCLUDE YOUR ADDRESS

A. H. THAGKER & SONS LTD.

Radio Dept., High Street, Cheslyn Hay, Nr Walsall,
Staffs.
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YES, ‘‘YOU’VE GOT THE WHOLE WIDE WORLD IN

YOUR HANDS’'! ALMOST UNBELIEVABLE! Think of
the year 1984 and what might be produced then—now get the 4
fantastic ASTRAD 17 and SEE for yourself that the incredible \ .

R e e THIS O L s he s R L EARLIER LATEST RUSSIAN RADIO TECHNOLOGY

MODELS! It will probably make your present radio seem like

T S G SHRINKS THE WORLD!*COMPUTERISED?

saavenet ASTRAD |
FABULOUS 7

! " ( 5 PORTABLE RADIO & COMMUNICATION
| 1] :

only £18-50—a mere fraction of even today’s Russian miracle
price! We challenge you to compare performance and value with

controlled from a whisper to a roar that would fill a tall! Much
wider band spread, for absclute ‘‘pin-point’’ station selec-
tion! Plus ‘‘MAGIC EYE'' tuning level indicator for ultra
perfect tuning sensitivity! Yes, the Russians have surpassed them-
selves, proving again their fantastic ability in the field of electronics
and brilliantly reflecting their advanced micro-circuitry techniques
in the field of spaceship and satellite communications, Yes, EVERY
WAVEBAND instantly at your fingertips including Standard
Long, Medium, Short and Ultra Short Waves to cover the
four corners of the earth during 24 hours a day including all
normal transmissions, VHF/FM/USW, AM:LW, MW, SW,
gets, locally, local & new stations, not yet operational.Rand

€80 radios! % Send quickly, test on mail order 7 days approval, = —~
from receipt of goods, retund if not delighted. Or call. Volume T}l}S/FA TAST' \
. R * <

L\  RECEIVER

messages from all over the world! Expensive TURRET : A
TURNER side control waveband selection unit (as used on expensive : YES 249 ml
! ’

T.V.'s!). Every waveband clicks into position giving incredible ease
of station tuning! Genuine push-pull output! ON/OFF volume and

separate Treble and Bass tone controls for utter perfection of SHR NK TU UNLYJyx"}-xq.}Q

reproduction and tone! Press-button dial illumination! Take it

anywhere—runs economically on standard batteries {obtainable Iﬂ(:h
everywhere) or direct through battery eliminator from 220/240V
AC mains supply. Internal ferrite rod aerial plus built-in “'rotatable’’
telescopic aerial extending to 39 in approx. It's also a fabulous
CAR RADIO. Can also be used through extension amplifier,
tape recorder or public address system. SIZE 13in x 10in x
4}in overall approx. Magnificently designed, in highly polisned cases.
Made to give years of perfect service. Purer & sweeter 1one than
ever. (U.K. service facilities & spares available for years & years to
come, if ever necessary!). With WRITTEN GUARANTEE, manual
with simple operating instructions & circuit diagram. PLUS

es approx?2—"

NSISTORS
L':«Ao DIODES!

WAVEBANDS:

STANDARD LONGand MEDIUM
Plus 5SHORT WAVEBANDS

oitra sensitive earphone for personal listening. ONLY £18-50 ﬂ/llS ULTRA SHORT WAVES

45p. NO MORE TO PAY! *BUT WAIT, for only 75p
extra you get the sensational ““COMPUTERISED’’ WORLD
TUNING GUIDE (it enables you to zone & time in a flash for

(with mains/battery eliminator £2-15 extra) BOX, POST, ETC, ——
(v H.F AM M
LW. USW.

flash—it even lets you know when to tune into the U.K.
when abroad. NO GUESSING! NO MESSING!) PLUS Standard
‘longlife’ batteries and Converter Plug. (Sorry—We cannot

change these new radios for any earlier model purchased.) Send MAINS/BATTERY to
quickly to Uxbridge Road address, or call at either Store. But ELIM'NATOR £2.25 extra for transmissions the world over

HURRY! SHOPERTUNITIES SAVE YOU &&€°s and £ECs.

BATTERY/MAINS AC
Combine )

VHF AM/EM

RADIO and~. -
CASSETTE '

& PLAYER

*NOW AVAILABLE WITH

o T | fabulousCOMPUTERISED
transmissions the whole world over—even a child can do it in a ﬂ‘fgﬂv£18. P%g¥ WORLD TUNING G"ln[l
oo 50

ET NO MORE GUESSWORK~
LY | INSTANT DATAat your fingertips
enatres you TIMEINA

FIRCT THEEVERK

a0 NEW AC/DC BATTERY/MAINS

effe

With remote
control
microphone.

Shopertunities ‘‘thunder’’ ahead with an offer that’s FANTASTIC (even
by our standards!). We've snapped up 500 magnificent machines. Latest sen-
sation in the world of sound! First-class makers! Fabulous YHF, AM/FM
Radio AND Cassette Tape Recorder & Player combined & it also runs off
standard batteries or mains, (Simply plug in the 220/240V AC line cord.)
Record and play back anything, anywhere! IMPORTERS RECOMMENDED
RETAIL PRICE ¢44! WE OFFER AT UNDER HALF PRICE!
Wonderful features: % Press-button Keyboard Control Panel or latest
MASTER SWITCH CONTROL! % ‘‘MAGIC EYE'' Visual Battery
check/recording level indicator or built-in automatic Leveller! % Separ-
ate ON/OFF and HI-LO volume controls! % Heavy duty built-in
speaker! % Earphone (for personal listening or “‘monitormg'’) and extension
speaker sockets! % Remote control microphone! % Built-in swivel
telescopic extension aerial (24in. approx.)! Magnificently made case
with carry handle. (DESIGNS VARY SLIGHTLY.) Takes standard 30, 60,
90 or 'lm-mmu:e Cassette Tapes, obtainable everywhere. AND the amazing
built-in full circuit VHF, AM/FM Radio gives you superb clarity of tone,
incredible station selection. Unique rotating Station Selector Dial—gets, locally,
local city and regional stations in every part of the country, plus B.B.C. National
VHF. Picks up dozens of foreign stations. Fabulous in your car! You could
pay £££'s more for a Car Radio or Car Cassette player ALONE! £20-97, carr.
etc., 50p—NO MORE TO PAY! Complete with simple instructions,
remote control microphone with onjoff switch and microphone stand.
WITH WRITTEN GUARANTEE. Send quickly, test an mail order 7 day
approval from receipt of goods, refund if not delighted. Or call. |
8 US OFFER : Batteries and Cassette Tape 28p extra if required.

Callers: ACCESS & BARCLAY CARDS ACCEPTED AT BOTH STORES. | — —

TIES LTD.

SHOPERTUN

THE ONE STEP FORWARD EVERYONE HAS WAITED FOR! NOW a superb
de-luxe portable BATTERY/MAINS tape recorder and player—and incredible

Shopertunities bring it to you

MASTER SWITCH control) AND AUTOMATIC
No fiddling with awkward tape and reels, just *‘slap-i

you go! (Takes 30, 60 or 90 minute standard cassette tapes obtainable every-
where.) Amazing performance ensures perfect tapings and superb repro-

duction! Remote control microphone. Rapid Rewind!

tone from a whisper to a roar! Complete—record anywhere, indoors or

out! Runs on standard batteries AND 220/240V
jacks for remote control microphone, etc. Size 93in
Design can vary slightly. With carry handle. WRITTEN
instructions. (Importers recommended selling pi
ONLY £10-95, post, etc. 50p. NO MORE TO ¢

test on mail order 7 days approval from receipt of goods—refund if not
delighted. BONUS OFFER—Cassette tape, Standard batteries AND

microphone stand 55p extra, if required.

~ Order by post to Uxbridge Road address or call at ei

galore at both stores. (COMMERCIAL TRAY
NOTE Merchandising office at Holborn Store.)

Dept. WP/NC/38, 164 U XBRIDGE RD. (facing

HOLBORN (opposite Chancery Lane), LON
7 p.m.). BOTH OPEN MON. TO SAT.

for ONLY £10-95. Due to our cut price we
cannot name first-class makers—but rest assured you're getting one of the
BEST! Expensive *‘PIANO KEYBOARD' CONTROL PANEL (or latest

rice £26-97!) OUR PRICE

LONDON WI2 8AQ. (Thurs. 1, Fri. 7). Also at 37/39 HIGH
DON, W.C.l. (Thurs.

LEVEL CONTROL.
n’' a cassette and off

Fast forward! Beautiful

AC mains. Separate
x 5in x 24in approx.
GUARANTEE and full

AY! *Send quickly,

ther store. Bargains
ELLERS PLEASE |

Shepherds Bush Green),

9 A.M. TILL 6 P.M.

www americanradiohistorvy com
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SPEAKERS

Car Stereo speakers—ask for leaflet.

perfect. Prompt despatch.

Loudspeakers: Swan Works,

Telephone Wiimslow 29599

EMI 13 x 8, 3, 8or 15 ohm £2-
EMI I3 x 8,150 d/c 3, 8 or 15 ohm £2-

EMI 13 x 8,450 t/tw 3, 8 or 15 ohm £3-
EMI 13 x 8 type 350 8 ohm £8-
EMI 64” 93850 4 or 8 ohm £2-
EMI 8 x 5,d /Cone Roll/s 8 ohm £2-
Baker Group 25 3, 8 or 15 ohm £6-
Baker Group 35 3, 8 or 15 ohm £7-
Baker De Luxe 12" d/cone £9-
Baker Major 12 £7-
Kef T27 £4-
Kef TIS £5-
Kef BI10 £6-
Kef B200 £7-
Kef B139 £10-
Kef DN8 £l-
Kef DNI2 £4-
Kef DNI3 £2-
Fane Pop 100 watt 8/15 ohm £25-
Fane Pop 60 watt 8/15 ohm £13-
Fane Pop 50 watt 8/15 ohm £11-
Fane Pop 25/2 25 watt 8/15 ohm £6-
Fane Pop 15 watt 8/15 ohm £4-
Fane Crescendo 15” 8 or 15 ohm £27-

Fane Crescendo 12A 100w 8 or 150hm £24-

Fane Crescendo 12B 75w bass 8 or |15 £24-
Fane 807T 8" d/c roll/s 8 or I5 ohm £3:
Fane 808T 8" d/cone 8 or 15 0hm £2-
Goodmans Axent 100 tweeter £6-
Goodmans 8P 8 or 15 ohm £3-
Goodmans 0P 8 or 15 ohm £4-
Goodmans 12P 8 or |15 ohm £ll-
Goodmans I5P 8 or 15 ohm £17-
Goodmans 18P 8 or 15 ohm £29-
Goodmans Twinaxiom 8 £6-
Goodmans Twinaxiom 10 £7-
Elac 9 x 5 5 59RM109 15 ohm,
59RMI 14 8 ohm £2-
Elac 64" d/c roll/s 8 ohm £3-
Elac 61” d/cone 8 ohm £2-
Elac 4” tweeter TW4 £l
Wharfedale Super 10 R$/DD £9-
Coral 64" d/cone roll/s 8 ohm £2:
Siran 63”3 or 8 ohm £l-
Richard Allan i2” d/c 3 or I5 ohm £2-
10" x 6” 3, 8 or 15 ohm £l-
8” x5” 3 or 8 ohm £l-
7" x 4” 3 or 8 ohm £l
24" 64 ohm or 70 mm 80 ohm £0-
Adastra Hiten 10” 10w 8 or |5 ohm £2-
Eagle DT33 dome tw. £5-
Eagle HTIS5 tweeter £3-
Eagle CT5 tweeter £l-
Eagle CTI0 tweeter £2-
Eagle MHTI0 tweeter £3-
Eagle FR4 £4:
Eagle xover CN23, 28, 216 £l
Sp. matching transformer 3-15 ohm £l-
Celestion MF1000 25w horn 8 or 15 ohm
£10-
Celestion PS8 (for Unilex) £2-
Celestion GI2M 8 or 15 ohm £12-
Celestion GI2H 8 or 15 ohm £15-
Celestion GI5C 8 or |5 ohm £24:
Celestion GI18C 8or 15 ohm £33

‘“Hi-Fi Loudspeaker Enclosures

WILMSLOW

AUDIC

THE Firm for speakers !

SPEAKER KITS

Wharfedale Linton 2 £8-75
Wharfedale Glendale 3 £15-75
Wharfedale Dovedale 3 24-25
Richard Allan Twinkit £7-95
Richard Allan Triple 8 £11-75
Richard Allan Triple Assem. £17-50
Richard Allan Super Triple £20-75
Goodmans DIN 20 £8-58
Fane Mode One £9-00
Kefkit 2 £25-75
Kefkit 3 £35-50
Peerless 2-8 £5-50
Peerless 10-2 £8-47
Peerless 20-2 £10-41
Helme XLK 25 (Pair) £18-17
Helme XLK 50 (Pair) £37-18
Stephenspeaker kits and cabinets—send for

free booklet “‘Choosing a Speaker".
Prices include VAT.
Carriage and insurance 75p per kit.

RADIOS/CASSETTES/AMPS.

Grundig Mariner TR865 £32-00
Grundig Elite Boy 500 £27-00
Grundig Melody Boy 500 £27-00
Grundig Melody Boy 1000 £38-75
Grundig Yacht Boy 210 £34-25
Grundig RF430 mains £27-00
Grundig RF310 mains £22-75
Grundig RF310 £2]-25
Grundig Top Boy £16-75
Grundig Satellit 1000 £121-00
Grundig C402 cassette £27-00
Grundig Signal 500 £27-00
Grundig C230 Cassette £28-00
Tandberg TP4I £42-00
BASF 9301 radio/cassette £64-00
Bush VTR178 5 Band (Inc. Air) £29-00
Trio KA2000A £33-00
Trio KA2002 £41-00
ITT Colt £9-95
ITT/KB Golf Preset £2]-25
ITT/KB Weekend Auto £16-00
ITT/KB Europa £18-00
ITT/KB SL53 cassette £22-82
ITT/KB Studio 73 stereo cassette £44-00
Koyo KTR1664 8 waveband £40-00
Koyo KRT 1770 1| waveband £56-50
Koyo KTR1883 5 Band (Inc. Air) £23-50

Tec C200 Radio/Cassette £31 00

Prices include VAT,

Carriage and insurance 75p. FREE with each
radio—""World Radio Stations Book"
PA/DISCO AMPLIFIERS

Carriage and insurance £1-00

Baker 100 Watt £40-00
Linear 30/40 £25-00
Linear 40/60 £30-00
Linear 80/100 £55-00

FREE with speaker orders over £7

'’ book. All units guaranteed new and

Carriage and insurance 35p per speaker (tweeters and crossovers 20p)
ALL PRICES QUOTED INCLUDE V.A.T.

WILMSLOW AUDIO oep. p.w.

Bank Square, Wilmslow, Cheshire
SK9 IHF. Radios etc: 10 Swan St., Wilmslow, Cheshire SK9 | HF.

SINCLAIR CALCULATORS
Subject to the maker's fuli guarantee. ﬁn incom-
parably fast and comprehensive after sales
service is provided by Sinclait's famous service
department,

Cambridge Kit £23-95 (£3-00)

Cambridge Assemblad £25 95 (£3 00)

Executive £33-95 (£3-70)

Executive Memory £39-95 (£4- 40)

FERRANTI ZN4i14

Fabulous Integrated circuit radio chip supplied
with Instructions £1 20 (23p). Also available a
kit of parts to construct a MW and LW radio.
Send sae for free Jeaflet,

SINCLAIR EQUIPMENT

Z40 £4-25 (63p) £18 95 (£2-30)

Project 605
260 £5-38 (74p)  Stereo 80 Pre-amp £9-43(£1:05)

Q16 £5-90 (79p) Project 80 Tuner £8-95 (£1-10)
PZ5 £3-47 (57p) Project 80 Decoder £5 69 (7p)
PZ6 £5-95(99p) Project 80 AFU £5-38 (74p)
P28 £6-20 (84p) Trans tor P28 £2-95(50p )

SINCLAIR
SUPER IC12
6W rms power
with 44 page
booklet and
printed circoit
£2-10 (43p)

N

SWANLEY IC TOMORROW £2:60 (47p)
The world's most powerful IC amplifier. Similar
appearance to the 1C12 but rated at 10W rms
gower. Supplied with data but no printed circ it
oard.

BATTERY
ELIMINATOR £3:75 (60p)

BARGAIN

The most versatile

battery eiiminatar eve:

oftered. Switched out-

put of 3V, 45V 6V,

7-5V. 9V and 12V at

500mA -

Other eliminators stocked

50 mA uniess stated:—

43V £1-50 (30p); 6V £1-50 (30p): 9V £1-50 (30p);
73V cassette type £2-25 (30p); Double 4}V + 4}V
£2-50 (35p); Double 6V + 6V £2-50 (35p}; Double
9V + 9V £2-50 (35p).

IC RADIO CHIP TBAG651 £2-10 (32p)
The world's most advanced IC radio chip. Con-
talns RF Amp, osciliator, mixer, IF Amps. wide
range AGC circurtry and voltage stabllizer. With
data £2-10 (32p). Send S.A.E. for free leaflet.
A kit of resistors, capacitors and IF filters (s
available to go with the chip for £1-75 (29p).

S.-DECS AND T-DECS

S-DECS £1-98 (31p)
T-DECS  £3-63 (47p)
u-DEC A £3-99 (S1p)
u-DECB £6-99 (81p)
16 dil IC carriers

£1-77 (25p)

DELUXE KIT FOR THE IC12

Includes all parts for the printed circult and
volume, bass and treble controls needed to
complete the mono verslon £1-55 (26p). Stereo
model with balance control £3°50 (46p).

1C12 POWER KIT

Supplies 28V 0'5S Amps £2-47 (50p)
LOUDSPEAKERS FOR THE IC12

5”8 ohm £1-10 (27p). 5” x 8” 8 ohm £1-55 (37p).
PREAMPLIFIER KITS FOR THE 1C12
Type 1 for maanetic pickups, mics and tuners.
Mono model £1-30 (24p). Stereo model £2-30 (34p) .
Type 2 for ceramic or crystal pickups, Mono §0p
(17p). Stereo £1-20 (23p).

SEND SAE FOR FREE LEAFLET ON KITS

ECONOMICAL QUADRAPHONICS

£11-93 (£1-50)
Eagle AA10 Quadraphonic Synthesizer. Com-
plete, self-contalned matrix system In attractive
cabinet. Just feed ordinary 2 channel stereo into
It and connect outputs to 4 loudspeakers to
obtain the latest experience In sound. 35 watte
rme/channel,

SWANLEY ELECTRONICS
32 Goldsel Rd., Swanley, Kent

Please add the sum shown In brackets after the
prica to cover the cost of post and VAT, Official
credit orders from schools etc, welcome,

Mali order only. No callers, piease,

No vat on overseas orders which are most
welcome,

e
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C. T. ELECTRONICS 37 Acron uane, sonson

MAIL ORDER DEPT./REGISTERED OFFICE/COMPONENT COUNTER

SEMICONDUCTORS pulAnenousE

SURPLUS COMPONENTS, TEST EQUIPMENT, etc. etc.

:gw; :5;; ggvg? 40p° maw gsp‘ogag 2:;; ;:Pasg u’u 2N2398 ng
12 5p|BCY 55p, MJ481 5p | OC4 p | TIP41 5p | 2N2646 P
AC126  25p|BCY32 ssmMJzaM £1-25/ 0C44 20p | TIP42C £1-10[2N2846 £1-50 Test Equi ok JHRUSANDS*OQB:?(G;A:N; s % Counters
AC127 2Ip|BCY33  45p|MJ2001 £2:20/0C45 20p|TIS50  40p 2N2904  25p G (s (Ll (T CILACT
ACI28 28p |BCY34 WD\MJE3Q0 s0p' OC70 15p!ZTX107  15p |2N2905 25p Cabinets % Bridges % Meters % Transmitters % Receivers * Power
ﬁgivqs 27p gngg G ESpimJES;O Z:piggﬂ |1pr:II:§.’ssgg =Sp ngge ;;p Supplies % Laboratory Equi t % Gal 8 % Audio Equipment
7 25p Y. 1-00} MJE3T1 ] 72 20p,2 6p 2N2807 p Video Equipment % Meters % Battery Chargers % Motors % Et Et
ACY18 30p|BCYS5 £1-60i MJES520 85p/0C75 25p!ZTX501 20p 2N2926  12p * Video Equipment  Meters  Batlery Chargers Eh s A
ﬁg;;g 30p gcyo P mezsssn 951 oc1s i:p;ZT§50‘ gp 2N332§2 :5p 20 TONS OF ELECTRONIC EQUIPMENT
25p|BCYT1  22p 85p OC77 P ZTX531 p 2N 5p
ACY39 85p|BCY72 25p|MMi613  43p OCB1 25p ZTX550 25p 2N3055  50p Resistors % Refays % Capacitors % Switches % Transformers % Meters
ACY21 30p|BD121 75p| MM1712  60p OCB83 zsp“Nasg 8p 2N3232  70p % Potentiometers % Component Panels % Semiconductors % Cable %
Aie HElspm e o6 ot LMl BN 1 vaes ¥ . X £ 4 e
5p P 03 1 P 1N P, 2N37 P .
AD161 40p|BD131 75p|(2N545T)  35p |OC140  30p | 1N4001 80i2N3703  12p Regret no lists available. Personal callers only. Cash and Carry only.
AD162 40p|BD132  75p MPF104 | 25pi1N4002  9p|2N3704  12p
‘ADZ11 £1-80]8D153  T5p (2N5458) 35p OC171  30p{1N4003  8p|2N3705  12p
AFi14  25p|BD156 _ 75p MPF105 lo¢ 50p!1N4004  10p|2N3706  12p
A;“s gsp gg;n 2:10 325459) gc% sgp 1N4005  12p 2N378; |§p
AF116 5p 17 £1-80 MPSA06 35p OC 75p|1N4006  15p|2N37 12p
AF117  25p|BDY19 £1-95 MPSA16 30p TIP20A  49p|1N4007  18p|2N3708  12p AUDIO ACCESSORY SHOP
AF118  80p|BF152  20p |MPSAS56 35p|TIP30A 58p;1N4148  7p(2N3771 £2-70 17, TURNHAM GREEN, TERRACE,
AF172  30p|BF19¢  14p|MPSOO06 75p |TIP3tA 62p[2N696  25p 2N3772 £2:75 CHISWICK W4,
ASY28 30p|BF195  15p|MPSOS56 70p|TIP32A 74p|2N697  20p|2N3773 £2-95
ASZ21 60p|BFX29  30p NKT135 35p TIP33A £1-05/2N698 - 25p 2N3819  35p VALVE AMPLIFIERS
BA102 33p|BFX84  30p NKT222 25p'TIP34A £1-55/2N706  12p|2N3820  SSp 5 Wat 2 ,
BA112  50p|BFX85  30p NKT401 85p|TIP35A £3-35(2N706A 15p 2N3866  85p B © £12:50 | 50 Watt
BA114 16p|BFX86  30p|NKT404 80p|TIP36A £2:65|2N708  15p 2N3%04  22p R o £24-50 150 Watt
Bt bl unNam wnresd peae, oNeS B | e on Aot
Q p|BFY10 Sp 774 25p | TIP42 p2N113 p| 2N40! P
BC108  12p|BFY44  50p| OAS 20p|TIP29B  53p[2N1302  16p 2N4059  12p TRANSISTOR AMPLIFIERS
BC109  12p|BFY50  25p|OA10  20p|TIP30B  66p|2N1303  18p|2N4060  12p FAL Phase 50W ........ £39-93 | FALPhase100W ...... £69-95
BC147  12p|BFYS1  25p| OA47 10p|TIP31B  70p|2N1304  25p |2N4061  12p
s pem: mloan o SiN HDAR W
4 ] 5. ] 9 ] 331 @ 1 P [ 2N 428 15p F s a .
BE153  15p|BFY30  66p  OAB1  10p|TIP3B £1-68|2N1307  25pi2Ne287 150 ALETEDINE  coxen I3 § - RECIRTIHRIED  sogp GEAE
BCi57  14p|BSWE3 65p|OAS0  10p|TIP358 £2-81|2N1308  25p|2N4288  15p &
gcma :sp gggvggaA lgp OAQ;O :09 ;lsa?g n':A 2N:309 25p 2N4§89 }sn
C159 5p 12p| 0 A2 0p | TIP4 p|2N1613  25p|2N4290  15p
BC169C 14p|C111 50p  OA202 10p|TIP42B  98p|2N1711  25p[2N4dd4d £1-90 HEAVY DUTY DISCO LIGHTING
BC182  14p|C426  40p|OA210 35p|TIP29C  71p|2N2147  70p|2N4s71  35p LOUDSPEAKERS Sound-lighting module £7-90
BC183  14p|BY100  15p|OA211  35p|TIP30C 78p|2N2160  65p 2N4920  &p % SPECIAL OFFER PRICE & h
BC184 14p|BY122  85p|OCi6  90p|TIP31C 85p|2N2217  25pi2Nsisi _ 96p Decca 8in 10 watt Hi-Fi 3 channel sound-light ... £22-50
B8C212  14p|BY126  20p OC19  B8Sp|TIP32C £1-05)2N2218  25p|2N5194 £1-10 speaker, plus  matching Oilwheel 6in dia, £5-25
BC213  14p|BY127  20p|OC22 §5p| TIP33C £1-30{2N2219  25p| 40360 50p tweeter £7-50 complete Suitable §rpm motor ...... £1:00
BC214  14p(BY164  65p' OC26 85p | TIP34C £1-90{2N2222  20p| 40361 50p Suitable 2 way Xover £1-21 Strobe 4 Joule £25-00
B8C238  12p|1S100 15p| OC28 65p| TIP25C £3-20|2N2222A 25p {40362 55p 15in. TOW E.M.I. Bohm ... . :
BC239 12| 13103 20p 0C35 500 5in. E.M.l. Bohm .... £19-50 (Slorswala;hablox M £7-50
e ue, Gn. Yel)
:P'E:IKE': CAB'NE‘T.S Triple flash box . £18-25
DIGITAL INTEGRATED CIRCUITS gN7491 AN | SN74145£1-50| SN74176 £1-60 covered In. rexine 2;:}1 s:f::ﬁ'
SN7400 20p|SN7422 48p SN7450 20p £1-00 SN74150£3-35(SN74177£1-00 Size: 18in x 18in x 8in approx. £9-90
SN7401 20p|SN7423 48p|SN7451  20p |SN7492  75p|SN74151 £1-10| SN74180£1-55
SN7402 20p|SN7425 48p|SN7453 20p|SN7T495  75p| SNT74153£1-35|SN74181 £7-00
SN7403  20p|SN7427 42p|SN7454  20p{SN7494  80p SNT4154£2-00 SN74182£2-00
SN7404 20p|SN7428 50p|SN7460 20p SN7495 80p  SN74155£1-55) SN74184 £2-45 TEAK VENEERED SPEAKER CABINETS
SN7405 20p|SN7430 20p|SN7470 30p|SN7496 £1 00| SN74156£1-55) SN74185A For.8 x 5in speaker £3-50 each
SN7406 30p|SN7432 42p|SN7472  30p|SN7497 £6-25|SN74157£1-80 £2:40 For 8in. + Tweeter £5:00 each
SN7407 30p|SN7433 70p|SN7473  40p|SN74100£2-50| SNT4160£2-00| SN74100 £1-85 For 13 x8in. _ ..... £6:50 each
SN7408 20p|SN7437 65p SN7474  40p|SN74104£1-45  SN74161 12-00| SN74191 £1-95 For 12in. + Tweeter £9-90 each
SN7408  45p Nusa 65p |SN7475  55p |SN74105£1-45 | SNT4162£3 40| SN74192£2-00 o
SN7410 20p|SN7440 20p|SN7476  45p|SN74107 50p| SN74163£3-40| SN74193£2-00 ALSO: Audio Connecting Leads, Tape, Casgettes, Stereo Systems,
SN741t 23 >N7“1AN7SD N7480 80p|SN74110 B0p|SN74164£2-75| SN74194 £2-50 Mixers, Mic. Stands, Speaker Cioth, Turntatles, Plynths, Covers, etc., etc.
SN7412 42p|SN7442  75p| SN7481 £1-25|SN74118£1-00{ SN74165£4-00| SN74195£1-85
SN7413  30p|SN7443 £1- 00| SN7482 37p {SNT4119£1-90| SNT4166£4-00| 5N74195£1 - 50
SN7416  30p|SN7445 £2:00|SN7483 £1-00| SN74121  95p | SN74167£6-25
0| SN744e £2-00| SN7484  90p|SN74122£1-35| SNT4170£4-10| SN74197£1-50 ELECTRONIC COMPONENTS
SNT417  30p|SN7447 £1-75|SN7486  45p |SNT4123£2-70 SN74174£2:00 SN74198 £4-60 BARGAIN COMPONENT PACKS
SN7420 20p'SN7448 £1-75/SN74%0  75p' SNT4141 £1-00' SN74175£1-35 SN74199£4-60 SGS EA1000 Pack
3W AMPLIFIER Nio'.'>00 Carbon resistors, $, §, 1, 2 watt
TRIACS g MODULE £2-45. 2 100 Electrolytic Condensers
SC40D 6A, 400V ... LOW COST Handbook 18p 3 250 Ceramic, Polystyrene, Silver Mica, etc.,
gC:gEDSA. SOOO\éV. a OSCILLOSCOPES Condensers
C45D 10A, 400V, ... Cossor Solartron Solidev 15W Class & | 4 250 Polyester, Polycarbonate, Paper, efc.,
SC45E 10A, 500V. Condensers
SCS05 15A, 5oov . 1035 D.B.  CD643.1 Audlo Amp thick film °rs.
OOV 1049 Mk, 3A CDT115.2 Circui 5 25 Potentiometers, assorted
5 d cuit £3-85. 5
D.B. Handbook 15p. & 250 High-stab, 1%, 2%, 5% reslstors.
1049 Mk.4. EMI ‘ 7 50 Assorted Tags!nps
D.B. WM2 T 0 BT A 8 1lb Assorled nuts, bolts, washers, spacers,
udio etc.
Solartron ' WM3B 1.C. £1-50. Data 10p. g 25 Assorted switches, rotary, lever, micro,
AD557 wM7 togale, etc. )
709C TO99/DIL  .... 40p CD513.2 WMs : . 10 50 Preset Potentiometers.
T2C TOSY/DIL ... £1.85 | OS2 e Wasals R compo S NEW AND UNUSED
741CDIL ..... .. S0p CD643 wMis . ALL PONENTS NE ND UN
747C TOQGIDIL . £1-10 WM26 £1 + 25p p.p. per pack, £5 for 5 packs p/free.
72748P DIL .. &5p '
723C TO99 . .. £1-05 All prices and details
ngozs‘ssv:s‘c‘:)emszs GAwis 1 CEvos | oress e pEction TEST EQUIPMENT
BYl6s1-4A 200V 57p | SAS2E ol || FEEmo=l (IR TEKTRONIX Type 109 Pulse Generator €75
CIC2-100 2A 100V  39p CA3046 T £0-95 i H P Transter Oscillator, 540B, 100-200 MHz £100
MG A ‘°°; §5p g:gg?g £z H P Sweep gscl:la:or. Hogm;:évgn GHz ::g
ZENER DIODE - - K1 H P Sweep Oscillator, 684C, 4- z
azsvgasgiri:;mmnp ﬁémmose - e VAT MARCON! VHF-SHF Signal Generator. . £200
S ot . 3 .. e B
1-5 watt range .. 25p MFC4000D $5p Unless otherwise stated
10 watt range ... 45p MFCa0008 80p all prices are EXCLU- KLYSTON POWER SUPPLIES
S e D gh:‘:::n g:g SJ:E %}\{Aﬂ Please Large selection in stock. £20 each. o
.E.D. . add 10% to all orders. PYE LING Automatic Cycling Oscillator. A.C. 0-1. 5Hx-5LHx . &
.P.5032 2 o f
IiL20alpsom 26e #'“g’" A || orderslundse MARCONI TF 1400 Double Pulse Generator £65
%,R?p:‘, sop ';OKO FILTER 45p free. : U CINTEL 1873 Square Wave and Pulse Generator £59
"""""""""""" £2:00
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Rememberd one of the

Jop Ten Accessory
Awards from

Motor magazine

PUSH BUTTON
CAR RADIOKIT

BUILD YOUR OWN TOURIST PUSH NOTE: The ability to solder on a printed circuithoard is

BUTTON CAR RADIO necessary to complete this kit successfully. Circuit diagram
and comprehensive instructions 55p free with kit,

Technical specification:

1.) Output 2.5 watts R.M.S. into 8 ohms. For 12 volt Car Radio Kit
operation on negative or positive earth, £6. 5 . postage & pac in .
2.) Integrated circuit output stage, pre built three stage 60 + 5p p st 9 p ki 9
IF Module. Speaker including baffle and fixing strips

Controls Volume, manual tuning and five push buttons for £1.65 + 23p postage & packing.
station selection, ilfuminated tuning scale covering full i .
medium and fong wave bands. Recommended Car Aerial - fully retractable and locking.

Size Chassis 7 ins. wide, 2 ins. high and 4% ins. deep approx. £1.35 post paid.

UALITY SOUND -
ORLESSTHAN£19-00 | \g==r=r=4 DISCO
Stereo 21 easy to assemble audio system kit, - no soldering AMPLIFIER

required  Includes: —
BSR 3 speed deck, automatic, manual facilities together with . P

D d Reliant Mk IV Mono Amplifier, ideal for the
small disco or house parties.

ceramic cartridge.
Two 8" 5 speakers with cabinets. .
Amplifier module. Ready buift with control panel, speaker leads Outputs 20 watts R.M.S. into 8 ohms (suitable
and full, easy to follow assembly instructions. for 15 ohms).
Inputs *5 Electrically Mixed Inputs. *3
Individual Mixing controis. *Separate bass

For the technically minded : —
and treble controls common to all 5 inputs.

Specifications :

Input sensitivity 600mV:Aux. input sensitivity 120mV : Power L
*Mixer employing F.ET, (Field Effect Transis-
tors). *Solid State Circuitry. *Attractive Styling.

output 2.7 watts per channel: Output impedance 8-15 ohms.
Stereo headphone socket with automatic speaker cutout.
Provision for auxiliary inputs - radio, tape, etc.. and outputs for
taping discs. Overall Dimensions. Speakers approx.

15,7 x 8” x 4. Complete deck and cover in closed position
approx. 15" x 12 x 8" Complete only £18.45. - 16p.
Extras if required. p&p
Optional Diamond Styli £1.37

Specially selected pair of stereo headphones with individua

level controls and padded earpreces to give optimum

performance, £385

1) Crystal Mic or Guitar 9mV. 2) Moving coil
Mic or Guitar 8mV. 3), 4), §) Medium output
equipment (Gram. Tuner, Monitor, Organ, etc.)

all 250mV sensitivity,

Size approx.i2} nsx 6 ins< 31 ins
£13.50 + 60p.
postage & packing.

PE TAPE LINK
CONSTRUCTORS
e

BUILD YOUR
Y& OWN STERED
AMPLIFIER

For the man who wants to design his own stereo
-here’s your chance 1o start, with Unisound—
pre-amp. power amplitier and contro! panel. No
soldering—just simply screw together. 4 watts
per channel into 8 ohms. Inputs: 120mV (for
ceramic cartridge). The heart of Unisound s high
efficiency I.C. monolithic power chips which
ensure very low distortion over the audio spectrum.

£7-64 -+ 55p.p &p

PLAYER

Eleyan! seil selector push butlon plaver for use
witlh your own stereo system. Compatible with
Viscount il systen. the Stereo 21 and the
Unisound module.

Technical specification. .
Mains nput. 240V, Qutput sensitivity 125mV
Comparable unit sold elsewhere at £24-00 approx.

Yours for only £10-60 + 90p. p& p

A suitable 3 speed tape deck, less heads.
Caters up to 53 ins. spools. 240V AC mains.
Unused but store soiled hence no

warranty. £4 .00 + £1.00 p&p
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£49-00

40 Watt Amplifier.

Viscount IM - R102 now 20 watts per channel.
System | includes.

Viscount Hl amplifier - voiume. bass. treble
and balance controls, plus switches for mono/
stereo on/off function and bass and treble
fitters. Plus headphone socket

Specification

20 watts per channel into 8 ohms.

Total distortion @ 10W-@ 1kH20 1% £ U T {for
ceramic cartridges) 150mV into 3 Meg. P .2
{for magnetic cartridges) 4mV a 1kHznto 47K,
equalised within  1dB R.LA.A. Radio 150mV
into 220K, {Sensttivities given at full power).
Tape out facilities : headphone socket. power
out 250mW per channel. Tone controls and filter
characteristics. Bass:  12dBto -17dB.a
60Hz Bass filter: 6dB per octave cut. Treble
control: treble  12dB to -12dB @ 15kHz
Treble filter: 12dB per octave. Signal to noise
ratio - (all controls at max.) -58dB.

Crosstalk better than 35dB on all inputs.
Dverload characteristics better than 26d8 on all
inputs. Size approx. 133X 97% 33",

Garrard SP. 25 Mk 11l deck with magnetic
cartridge, plinth and cover.

Two Duo Type Il matched speakers
Enclosure size approx. 177x 103" 6}
simulated teak. Drive unit 137 87 with parasttic

weeter. Complete System £49-00

THE ULTIMATE
COMPLETE SPEAKER
SYSTEM EMILE3(5

i

FI U C R

A professional standard five

way speaker system with

enclosure giving top quality

performance.

Enclosure Dimensions

approx. (3ft. x 2ft. X 1ft).

e Drive Units

. Hand built - 15" diameter
bass with 3" voice coil,
—two §” diameter Mid

{ Range units,

two 337 HF. units,
"= !

plus matching crossover
panel with two variable
potentiometers for mid and
high frequency adjustment,

Recommended retail

selling price, £86-00.

Our price £45-00 —

£3.50 postage & packing.

T

Powder Handling
Continuous rating

35 W rms., P2ak power
rating 70 W.
Frequency Response
20 Hz 20,000 Hz.

£40-80.

£1-50p &p

EMI SPEAKERS
FANTASTIC REDUCTION

15" 14A/780. Bass unit on angid
diecast chassis. Superior cone matenai
handles up to 50 watts RMS, and s
treated to give a smooth frequency
response. Resonance 30 Hz. flux
density 360.000 Maxwelts impedance
at1kHzis8ohms. 3 voice coll

Recommended retail price

OURPRICE£18-70 +

£65-00

System |
Viscount Il amplifier (As System |
Garrard SP. 25 Mk 1t deck (As Systew 1)
Two Duo Type |1l matched speakers
Enclosure size approx 23" 110 97
Fimished i teak veneer. Drve uimits appiox
130 8, with 3, HF speaker. Max. power
20 watts. 8 ohms. Freq. range 20H2 to 20kHz.

Complete System £65-00

PRICES: SYSTEM 1

Viscount 111 R 102 amplifer £2420 ftipbyp

2 Duo Type Il speakers (1400 t220pkyp

Garrard SP25 Mk 11l with

MAG cartridge phnth & cover £18:00 £175p&p
total 196 20

Available complete foronly £43 00 £3560p_&p. #

PRICES : SYSTEM 2

Viscaunt R 102 amphlies t2420 plyp

2 Duo Type Il speakers £3200 t330pby

Garrard SP25 Mk 1l with

MAG. cartridye phinth & cover 11800 1 75pbp

total 7420

Available complete for £6500 £4p.&8p.

950 Kit - Five matched speakers and
crossover unit tor handling up to

45 watts, frequency response trom 20
10 20.000 Hz

Huge 19 14 (approx ) high
efficiency Bass- Speaker with
16,500-gauss magnet built on a heavy
diecast frame.

The four 10.000 gauss tweeters. each
3, dia approx.. are led by the
crossaver which criticaily adjusts
signal for maximum fidelity. npedance
at1 kHz:s 8 ohms. Bass col 2 . others
05 . Recommended list price £44 00

OUR PRICE £25-00 +
f£1-50p &p
Special Offer.

BARCLAYCARD 1

M'ail orders to Acten. Terms C.W.0.

R T

V[ C

All 2nquires Stamped Addressed Envelope.
Goods not despatched outside U.K.

LS DR
P

Just write your order giving

your credit card number Leallets available for all items listed.”
DO NOT SEWND Sand stamped addressed envelope.
YOUR CARD *N¢ leaflet available on Reliant Mk 1V Monu mmplifier

www americanradiohistorv com

Radio and TV Components (Acton) Ltd.
21 High Street, Acton, London W3 6NGC

323 Edgware Road, London W2

Edgware: 9 a.m.-5.30 p.m. Half day Thurs.
Acton: 9.30 a.m.-5 p.m. Closed all day Wed.
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G. F. MILWARD 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339
SPECIAL OFFER ! ! ! MULLARD ELECTROLYTIC CAPACITORS
071 and 072 Series
SMALL ELECTROLYTICS . vlc;'rkinng Capagitance gax. Ripple
e No. a b
5:}& No. Cl1pchlty Vc;ltssss Pr!::e Ref. No. Capacity Voltage Price o7y1°15332 ° "?e ¢ 5 2:'::\‘;:'” ¢ 1‘2’;’"’"‘ P|s
o P 071 15472 18 4700 3:9
HB/1A 2uF 150V 2p ::’,/‘A S4uf v e 071 15682 16 6800 5.8 amps 155
H8/2 2-2uf 25V ap [ H7IS © 80uF 18v 4p 072 15752 16 7500 + 7500 10-5 amps 301
H8;2A 3-3uF 25v 4p | HY/8 ] 100uF 25v Sp 072 15113 18 11000 + 11000 13:8 amps (24
H8/3 3uF 50V 4p | HI/7 100uF 25v 4p 071 16472 25 4700 5-4 amps 1302
HB/3A 4uF 50v 4p | H7/8 =] 125uF 16V Sp 072 16502 25 5000 + 5000 8:6 amps 3oz 37p)
n:;:A ;‘-"IFuF ﬁ\\ll :: n;{:A [ 4 :g“: g‘\; sp 8;?:‘752 25 7500 + 7500 12:6 amps -4{oz
it [ 8681 63 .
Ha/s o fov PN o 1oouE i ‘= 680 21 amps 1oz 15p
H8/5A SuF 150V 4p | HY/10 « 125u4F 25y $p 108 and 107 series
HB/6A 10uf 10V 4p | H7/10A 160uF 2-5v 3p 106 16223 25 22000 17 amps 100z £1-12
H8/7 10ufF Tov 4p | H/11 W je0.F 25v p 106 17103 40 10000 12 amps T0z S4p
n:}gA :2},‘: ?:v :: mﬂ ; ﬁ -3 ;ggur 16V Sp 107 10222 100 2200 10 amps Stoz T4p
uF 25v ]
H8/9 20uF 6v 2p | HY/14 [- 8 220uF S0V |o= Type No. Voltage Capacltance Weight Price
H8/9A 20uF oV 4p [ HY/14A W 220u4F 18V [ 102 15163 16 16000 8oz 20p
H8/10 22uF 50v 4p | HY/1S == 220u4F 25V 5p 104 90003 39000 160z 3p
H8/10A 22uF 100V, 4p | HT/15A | 2204F asy 10p 102 16802 25 8000 Toz
HS8/11 25uF 12v 4p | H6/1A °° 250uF 1Y 3p 104 90001 45 20000 1602
HB11A 24uF 275V 4p | He/2 M 250,F 25v 3p
HB/12 2uF 15V 4p | Hs/3A O 320u4F 2-5v 3p A further 10% discount on lots of 100 of any one type.
H8/12A 30uF 10V 4p | He/d o 320uF 10V ap
ugﬂzA %‘4: gg¥ ;p H6/4A P 3304F 16V sp Please calculate the weight of your order and include appropriate postage.
u P [ HB/S 330uF 25v 10
HB/14A 40uF 16v 4p | He/sA 9B a3, 3sv |s= Not over Ordinary Parcels | Not over Ordinary Parcels
H8/1S 4TuF 50V 4p 6/8 (-] 470uF 25y 10p 1ilb 16p 101b 37p
HB/15A 40uF sy 4p [ H6/BA @, 4704F 3sv 20p 2lb 2p | 14ib 47p
e W W BME MR & B
[A oo oy P H6/13A 1000uF 25V 18p 29p | 221b §7p
H7,3A 64uF 25V 4p
H7/4 64uF 15V 4p
UNIJUNCTION TRANSISTORS SIMILAR TO 2N 2646 25p
ALL GOODS PLUS 10% V.A.T.
100 i-§ WATT RESISTORS 1 VERO-BOARD CUTTER 20 ASSORTED UNUSED § COMPUTER PANELS
100 CERAMIC $24in.x1in.x -1 BOARDS | 1 MARKED, TESTED CONTAINING MASSES OF
CAPACITORS 50 8Q. INS. “ODD PIECES" TRANSISTORS DIODES, TRANSISTORS,
160 DIODES VERO BC108 ETC. INDUCTORS, RESISTORS
& CAPACITORS
POSTAGE 20p | PACK No. 1 |POSTAGE 20p |"PACK No. 3 |POSTAGE 20p PACK No. 5| POSTAGE 27p | PACK No. 7
100 RESISTORS 100 RESISTORS 1 TRANSISTORISED 100 RESISTORS
100 CERAMIC 1 100 CERAMIC £1 SIGNAL TRACER KIT £1 100 CAPACITORS
CAPACITOR: CAPACITORS 1 TRANSISTORISED (ASSORTED TYPES)
160 POLYSTYRENE 30 MULLARD POLYESTER SIGNAL INJECTOR KIT
CAPACITO CAPACITORS
POSTAGE 20p I"PACK No. Q!POSTAGE 20p PACK No. 4 POSTAGE 20p | PACK No. 6| POSTAGE 20p PACK No. 8

L

Shopper A, enthusiastic to a fault, is determined to
track down the components he needs for his next
project. We'll overlook the fact that he'll probably
end up with pneumonia!

Shopper B learnt his lesson long ago—now he simply
sits back and orders all his requirements from his
Home ‘Radio Components’ catalogue. The worst that
could happen to him is that, being so absorbed in the
catalogue, he might burn his toast! That's a small
price to pay though for the comfort, convenience and
economy of ordering components this way.

You too can join the blissful “B's"—there must be about
100,000 of them! To get your catalogue (240 large pages
packed with 6,800 items, 1,770 of them illustrated) simply
post the coupon with your P.O. or cheque for 77p (55p plus
22p post and packing). Every catalogue contains 5
vouchers, each worth 10p when used as directed. Send now.
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HOME RADIO (Components) LTD., Regd. No. 912966 London,
Dept. PW, 234-240 London Road, Mitcham CR4 3HD
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SECOND GENERATION 25 WATT HYBRID

A brand new hybrid fabrication technique, recently perfected i n our laboratories, has
enabled us to achieve our latest range of completely integrated devices.

We have now finally reduced the modular amplifier to a simple input/output device
requiring only the additlon of a basic unstabilized (spiit line) power supply.

The HY50 takes medlum power modules to their logical conclusion by incorporating
with it a heatsInk, which is designed in special high conductivity alloy, sufficient for
norma! audio use without additional chassls sinking. All this without significantly
increasing the size of the module comparable in size to a packet of 'King-size’
cigarettes.

Consistent with modern thinking a triple rated output circuit with a load tuse allows
for peak transient response without distortion but ensures the necessary protection.

SPEC.
OUTPUT POWER: 25 watts RMS. 50 watts peak music power
LOAD IMPEDANCE: 4-1602 into 80
INPUT SENSITIVITY: Odb (0-775 volts RMS)
INPUT IMPEDANCE: 47K
TOTAL HARMONIC DISTORTION: Less than 0-1% at 25 watts typicaily 0-05
SIGNAL/NOISE RATIO: better than 75db
FREQUENCY RESPONSE: 10Hz-50KHz + 1db
SUPPLY VOLTAGE: + 25 volts
SIZE: 105 x 50 x 25 mm

Price £5-40 mono, £10-80 stereo-

Price inciusive of VAT & P & P

NEW HY5 PRE-AMPLIFIER

Unchallengad for two tears, the HYS, our unique multifunction preampllifier/tone hybrid, has been brought
into line with the advancements in our power hybrids.
Like the HY50, the new HYS has no external components & has been redesigned to run off a split power-
line with improvements in signal/noise, ovarload, capability & reduced distortion. The output has been
increasad to match the power module (Odb), and to share the same powzr supply.
Overall size is reduced by the use of a new thin film circuitry while the device still retains all the functions
. of the earlier device.
i i i 2 / When combined with th2 HYS0 & power supply only potentiometers are required to complete a simple
" = mono amplifier with input & output facilitles expected to be found on Hi-Fi amplifiers,
The combination of two HYS's two HY50's sharing a common power supply (PSU50) are linked by a
balance control to form a complete stereo system.

INPUTS SPEC.
Magnetic Pick-up 3mV (within 1db RIAA curva)
Ceramic Pick-up up to 3mV

Microphone 10mV

Tuner 250mV

Auxiliary 3-100mV

Input impedance 47k 1kHz

QUTPUTS
Tape 100mV.
Main output, Odb (0-775volts)

ACTIVE TONE CONTROLS

Treble + 12db at 10kHz

Bass + 12db at 100Hz

OVERLOAD CAPABILITY (equalization stage) 40db on most sensitive input
QUTPUT NOISE LEVEL (below 10mV magnetic input) 68db

DISTORTION 0-05% at 1kHz

SUPPLY VOLTAGE + 16-25 volts

SUPPLY CURRENT 15mA

Price £4-51 mono, £9-02 stereo

Price inclusive of VAT & P & P

POWER SUPPLY PSU50

The new PSU50 has a low profile look being only 2} inches high and can be used for either mono or stereo
systems.

SPEC.

OUTPUT VOLTAGE + 25 volts
INPUT VOLTAGE 210-240 volts
SIZE L. 70,D. 90,H. 60 mm

Price £5-23
Price inclusive ol VAT &P & P

CROSSLAND HOUSE - NACKINGTON-CANTERBURY - KENT

CANTERBURY 63218

Please note we reserve the right to substitute at our discretion updated versions of advertised designs
where applicable.

www.americanradiohistorv.com
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a RADIO-AMATEUR!

learn how to become a radio-amateur

. in contact with the whole world. We give
< skilled preparation for the G.P.O. licence
S G B SN G S e .

| free!l Brochure, without obligation to: I
I BRITISH NATIONAL RADIO & 1

ELECTRONICS SCHOOL P.0. Box 156, JERSEY i
J VAME o —1
I ADDRESS : S - |
I - . 'BLOCK CAPS please ||

_-----_—-----f-------

"WORTH WAITING '

A JOINT ANNOUNCEMENT FROM

Due to contractual commitments both at home
and overseas Eddystone Receivers are in short
supply. Whilst the manufacturers are doing
their best to meet these requirements we
would ask your forbearance and understand-
ing of the present delivery situation. Limited
supplies of the ever popular EC10 and EB37
will continue to be available. Apologies for the
necessity to “DIM THE LIGHT" — normal
brilliance will be resumed as soon as possible.

IMHOFS EDDYSTONE RADIO Ltd.
112-116 New Oxford St. Alvechurch Rd.
London WC1A1HJY Birmingham B31 3PP

telephone 01 636 7878

telephone 0214752231
R85

When you buy
ADCOLA equipment
you are purchasing the
best soldering merchandise.
These instruments identical
to those used in industry world
wide.The electronics industry
use ADCOLA for our reliability,
efficiency, precision and high
safety standards ADCOLA
must be right for you!
Treat yourself to the
BEST! Order on
your coupon

1038

Postto. ADCOLA PRODUCTS LTD. ADCOLAHOUSE GAUDEN ROAD LONDON SW4 6LH

A L706 INVADER Soldering instrument £2.42 3
B L646 INVADER Soldering instrument £2.66 3
C L1676 INVADER Soldering instrument £2.73 O
D BLB46 INVADER 12v Battery mode!  £3.35 [}
E BL1076 INVADER 12v Battery mode! £3.50

F INVADER Soldering Kit £4.73

G R500ELECTRIC Desoldering too! £9.79

H REEL Desoldering Braid £0.75

| L686 SOLDERING stand £1.97

J L68 PROTECTIVE stand £1.31

K 3 KILO SOLDER REEL £1.74 {
L 30z SOLDER REEL £0.52 (
M SOLDER PACK £0.10 (
New Catalogue [

All prices include 10% VAT Please tick items required

PRINT NAME

PRINT ADDRESS

VAT REGD No.235615372 REGD No. 442762

www.americanradiohistorv.com
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DON'T BUY TRIO

(UNTIL YOU SEE THIS!)

SENSATIONAL ‘ 9R59DS £52-59 (incl VAT) PLUS FREE SPEAKER

DISCOUNTS = JRS589 £165-00 (incl VAT) PLUS FREE HEADPHONES
DELIVERED—OUR RISK!

FOR ANY LOCATION

A COMPLETE RADIO
STATION .

at a cost (delivered at our risk), little, if any more than the
cost of the TRIO equipment alone!!!

Including — in gold hammer finish stove enamel —
the world record award winning

JOYSTICK V.F.A. and JOYMATCH A.T.U.
REGD. & PAT. REGD.

Headphones or Speakers ; Suitably Terminated Connectors;
Handbook; Carriage; Insurance. In addition a JOYSTICK
V.F.A.; JOYMATCH A.T.U.; feeder external mounting
insulators are supplied FREE or greatly reduced when you
buy a PARTRIDGE PACKAGE.

A PARTRIDGE PACKAGE constitutes a COMPLETE RADIO STATION—ready to use however confined
your domestic space. The World renowned TRIO range of Communications Receivers and Transceivers,
the WORLD RECORD, internationally patented JOYSTICK V.F.A. (all band aerial) only 7’ 6” long
(assembled) and a JOYMATCH aerial tuning unit, a pair of matching headphones or internal speaker,
plus accessories, go to complete your READY TO USE RADIO STATION at a price that truly represents
VALUE FOR MONEY! H.P. FACILITIES WHERE POSSIBLE—24 HOUR DELIVERY (MON-FRL.)
ADD £4.00—OUR RISK!

PARTRIDGE PACKAGE

No. 1 with Gen. Coverage AM/CW,SSB (MW/SW) 9R59DS Receiver .. .. ao ., oo .. £65-81 (Save £15-30)
No. 2 with Amateur Bands 80 thru 10m AM/CW/SSB JR310 Receiver .. .. oo .. 50 £90-97 (Save £22:35)
No. 3 with Amateur Bands 160 thru 10m plus 2m AM/CW/SSB JR599 .. .. .. .. .. £165-00 (Save £19-48)
No. 4 with Amateur Bands 80 thru 10m TS'PS 515 Transceiver, 180w .. .. .. .. .. £231-00 (Save £37:08)
NOTHING MORE TO PAY! OUR RISK Access/Barclaycard orders accepted by ‘phone

JOYSTICK V.F.A. £13-75; JOYMATCH TX/RX A.T.U. 111A 1-6-32mHz £13-75; JOYMATCH A.T.U. 111 RX only 500kHz-
32mHz £13-75; JOYMATCH A.T.U. LO-Z500 TX/RX 500w SSB (PA input), Built-in RF meter £19-91; Communications 8() head-
phones (suitable TRIO, EC10 etc.) £3-14; Matching Speaker (with instructions for internal fitting in 9RS9DS & JR310) £2-00;
TRIO: Linear Amplifier TL911 £172:15; TR2200 2m personal transceiver £87-45; TR7200 2m car transceiver £142-45; Spare set
valves for 9R59DS £2-35; OA2 Mains Stabiliser 74p.

NEW : World-wide reception on the amazing L pPX-CRYSTAL SET" £2-42 incl. unique aerial.
NEW : AMTRON QUALITY KITS—send for brochure and prices.

PARTRIDGE BUDGET LINE

Artificial Earth—solves receive and transmit earth problems (as used on North Sea Oil Rigs!) £5-80; Aerial Bandswitch
—tuned aerial for domestic receivers £5-80; A.T.U. KIT—for use with transmitters and Communications Receivers
£5-80; (assembled £7-01); Mini SWR Bridge—1 -8 to 180mHz, 2kw P.E.P., 75 or 50(), S0239 sockets; 1:1 to 1:3 ratio,
80 x 30 x 30mm £5:60. (All prices quoted INCLUDE V.A.T,, CARRIAGE, PACKING, INSURANCE.)

Send 34p stamp for full illustrated details. Special TRIO brochures (state which) 3}p stamp extra.

NO V.A.T. ON OVERSEAS ORDERS! Carriage and insurance extra overseas orders
HR ED — G3VFA
BOX mﬂﬂﬂgrp/l- é’?r/[%g G3c

FOR EXPERT ADVICE AND INFORMATION

lF[’-”””I[ =s Telephone: 0843 62535 or 62839 evenings and weekends

1039
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PANEL METERS - TRANSFORMERS - CONTROLS - RELAYS _“‘

SPECIAL PURCHASES

LARGEST RANGE

AVOMETER MOVEMENTS f’\\
S
OFKITS &  J| Avosersumanoviumss S

Post 20p

GADGETS

UMF TV TUNERS
CHANNELS 21 TO 64
Brand new transistorised
geared tuners for 625 Line
Receiver IF output. £2-50,
Post 20p.

GARRARD BATTERY TAPE
DECK

GARRARD 2 speed 9 volt tape decks. Fitted record/
play and oscillator/Erase heads. Wind and rewind
controls. Takes up to 4” spools. Brand new com-
plete with head circuits

£8-50 carr. 30p

=

EASY TO BUILD KITS

EQUIPMENT

BUILD THIS RADIO
Portable MW / LW
radio kit using Mullard
RF/IF module. Features
MW — bandspread for

Prices correct at
time of preparation.
Subject to change
without notice.

MULTIMETERS BY AMTRON-— TOP QUAL- MARRIOT
(carr. etc. 30p) EVERYTHING SUPPLIED ITY SLIDER TAPE HEADS
M210 20K/Volt Slimline 615 Model No.
TLH33D  2K/Volt Robust 20 310 Radio control receiver 2 98 CONTROLS M oNORor
U437 10K/Volt Steel case. AC up to 40 KHz 4-95 300 4-channel R/C transmittar 5.95 60mm  stroke  high 2 TRACK STEREO
gg%l gg:((%on with AC current ranges 1:-:2 345 Superhet R/C receiver 5-95 quality controls com- 17" High Imnedazgeoo
5 olt : 1 1 12-33 i g .
4313 20K/Volt AC current. Steel case  10-50 oollS o Speosneraton T | Dpete,witn knobs (post g Meq. impedance
L { 65 Simple transistor tester 4 etc. t5p any quantity). . .
U434i Plus Built in transistor tester 10-50 115 8 watt Amplifier 3-90 " £2:00
Model 500 30K/Volt 9:95 120 12 watt amplifier 3-70 ssgnnlu Log a'?d Lin R730/€73 2 track mono
OTHER EQUIPMENT :gg hS"lr:reo cor‘-lr?l ur_1'it gzz 2 'K1°K'5§§§' 50, . mg' ‘I $;:°;g{f’“° low imp.
i i ono control uni N . ‘ y Fp—
SEs0.  Pockel Sianal fisctor 2 30 car. 150 805 Power supply for 115 e e e o AR
E1 id Di 40kHz- ower supply for g og an in e
TES szlgomuazmeter 440KHz 15-00 carr. 30p 615 Power supply for 2 x 120 5-73 10K, 22K, 50K, 100K, '_?f’lmp"’ track ’“°'_‘.‘”5'
TE40 AC Millivoltmeter 1-2mHz 18-95 carr. 35p 230 AM/FM aerial amplifier 2-93 250K, 65p each. 43 Brase Head for von
. 240 Auto packing light 5-90 (Quantity discounts
TE6S 28 Range valve voltmeter 19-95 carr. 40p ! 75p
! -] . N
TE20D 120kHz-500mHz RF Genarator :_7’8 rFlcgepnr:;.aToprlv(\)ﬂz 1mHz 1: 2: available) (Post, etc. 15p any
.4 - . . o :
TE22D  20Hz-200kHz Audio Gpnera‘l:)rgs carr. 40 233 g\u/‘./avavetgeneralor FOHz-20Kne :;gg Rl R S L )
18-95 carr. 40p metel .
i . 620 Ni-CAD Charger 1:2-12y 8-00
F3ron ey, EHUETHEE 830 STAB Power sualy 6-12¢ 0 25-0-14 813 ?IIENRCSL?J"I"’UlnIENI;?DTEUC’:)EDARMPu-
RF field/RF gen. 14-75 carr. 20p motor speed Gov. 3 E
New Revolutionary Supertester 680R To8 Snchonic Chanch er oas | AMPLIFIERS (carr.. etc. 20p)
680R Multi-tester . Accessories 760 Acoustic switch $0-75 4-300, 0-3 watt 9 volt ] SINCLAIR (carr. 20p}
£18 50 Transistor tester 11-00 780 Metal Detector (electronics oniy) 9-65 1-75 | PROJECT 60
Elactronic voltmeter 1?3(5) 790 Capacitive Burglar alarm 685 104, 1 watt 9 volt  2-80 | é::o 3'5;0 o Z50 _4’::1,
Ampclamp 1 835 Guitar preamp. 4-25 304, 3watt 9 volt  2-95 | ereo reamp. 7-
Temperature probe 11 95 840 Delay caralarm 615 555, 3watt12volt 3-10 ' PZ5 £3-97, P26 £8-37
Guass meter 1195 875 CAP. Discharge ignition for ca: enaine Ef y PZ8 (for Z50) £4-77
g | e SR
hase Sequence 5-95 80 Scope Calibrator 2-25 « 10 wal vo ' .
EHT Probe -95 255 Level indicator 815 410, 10 watt 28 volt 4-95 New SINCLAIR
Shunts 25/50/100A 4 50 525 120-160mHz VHF timer 11-30 E1206, 30 watt 45 volt PROJECT 80
715 Photo cell switch 770 ! 9-95 Stereo Preamp. 1195
i . - Audio Fiiter Unit 685
A SELECTION OF INTERESTING ITEMS ool enicleentinuiviiests 1339 | 21025 + 2p wans o Sudie Hiiter Unit 1695
C3025 Compact transistor tester  6-30p & p 15p 871 Slide projector auto feed contro! 715 RE1: volt . 7-25 Z60 25 Watt Amp. 6-95
€1300 Mono mag. cart. preamp. 2:75p&pi5p 235 Acoustic Alarm for driver 7-60 00, 5 watt mains | PZ5Mod. for 1 on 2 240
E1310  Stereo mag. cart. preamp.  4-67 p & p 25p 465 Quartz XTAL checker 8-75 operated  Amplifier | 4-98
ED:;IO%hor:re :elephone‘grgﬂiﬁer' ;’2: p: p ggﬁ 220 Signal injector 2-30 Sx’g;“‘:%mflg w:&‘” 1 f‘ZS a '{"Ood- (s 1';’:8)
eleamp. wi coi 40 p & p 20p 3% VOX 15-50 ' i on .
L ~Door intercomm. and chime 7-95p & p 25p 432 Testakit 19-30 Stereo with controls ; PZ8 Mod. (S Tab)
Chattalite (iights as you talk) 13-80 p & p 20p 670 Buffer Battery Charger 655 £8-70 1 on 2 260 7-98
Kw Dimmer/controller 3-:00p&p10p 885 Capacitive Contact Alarm 6-25 SAC13, 15 + 15 watt ( TRANSFORMER FOR
9"1Twin spring unit  For 3-30p &pi5p 850 Electronic Keyer 18-75 Stereo with controls P28 295
1c6' Il_wir;‘smi;\g -é?lt‘ Reverbs :-ggn: n'fgn 820 Electronic Digital Clock 58-50 1175 Project 605 Kit  19.95
ar Tachometer ectronic N <] P P i —
VHF 105 Aircraft Band Corrector 4:50p & p 15p ALL KITS OFFERED
B2005 4 Ch. mic. mixer 3-15p&pi15p SUBJECT TO
B2004 2 ch. Stereo mixer 5-95pa& p15p S5TOCK
PK3 Kit. Etch your own printed ciricuils AVAILABILITY _..-o-"'"'ﬁfl
15004 =

extra selectivity. Slow
motion tuning. Fibre

. j
J i
glass PVC cabinet. 600MW =

output. All parts £7-98 (battery 220), cari. elc. 420

EXCLUSIVE: SPECIAL OFFERS
MW/LW CAR RADIO Rotel RA310 15+15 watt
+ or - Earth with speaker Stereo Amplifier (List
and fixings. £6-50 carr./ £52-00) £34-52.
packg. 30p. Wein W500 Battery/Mains
8 TRACK CAR STEREQ Cassette Recorder £12-75

BUILD THIS TUNER

MW/LW Radio Turner to use with any amplifier.
Features Mullard RF/IF module Ferrite aerial, built
in battery. Excellent results. Size 7" x 23" x 33"
All parts £4-85, carr. 15p.

MULTI-USE & RADIONIC KITS

POWER SUPPLIES FOR
EVERY PURPOSE

(All cased unless stated chassis)

470C 6/74/9 volt 300 MA (includes Multi-Adaptor for

Tape Recorders, etc.) 2-15 post 20p

Car Lighter Voltage Adaptors Joo‘mA (State voltage
®

. i 10-1 10 Projects 3-60 6v, Tiv, 9v) ea. post 25p
Pogs™ ') iin speakers in AKAI GXC40 S0-1 10 Projects 00 | SC202 3/6/74/9 volt 400mA 335 carr. 30p
: ereo Jasselte recorder | jg54 150 projects 13-20 HC244R Stabilised version 4-35 carr. 30p
carr/packg. 40p. £59-95 carr/packg. 50p. LB . i
Pal Ak ADM 0 Telephone Communicator T1-20 P500 9 volt S00mA 2-90 post 20p
Portable Battery Cassette Pair en '“'°;°' X20 20 (Elec.) }P ' 4-95 P11 24 volt S00mA (chassis) 2:80 post 20p
Tape Player £7-25. phones. £6:95 carr/packa. | x40 4o (radic) EOISEES 9-45 P15 26/28 volt 1 amp (chassis) 2-80 post 20p
FavL-[?hler Plt;tg and;dapépf 20p. . (carr./packing 40p) P1080 12v 1 amp (chassis) 9’25 post gp
or all cassette and radio PORTABLE CASSETTE . : . . P1081 45v 0-9 amp (chassis) *50 post 20p
6/74/9 volt outpul (state TAPE PLAYER— All transistor circuits with hand books P12 4412 volt 0-4-1 amp 7-15 post 30p
width) £1-95 each for caror carry around. £7 25 SE101A 3/6/9/12 volt 1 amp (Stab.) 10-30 post 25p
Rotel Stereophones carr/packg. 20p. All types offered subject to availabillty. RP164 6/74/9/12 1 amp (Stab.) 10:20 post 30p
RH630 £4-50 HANIMAX BC808 POCKET Prices correct at time of press E & OE.
RH700 £6-75 CALCULATOR WITH 105 VAT TO BE ADDED TO ALL ORDERS. o
RH430 £3-30 L KEY, £28-85 UK post etc. 15p per order unless stated. L, “mn\
<3 I
]
FIBRE OPTICS | & i34
L) RADIO SEE FACING 0-01 Diam. Mone Fllament
£1-50 per 25 metre reel
" I.lMlTED PAGE FOR Q13 Diam. 64 Fibres
heathed. £1:00 per metre
ADDRESSES SPRAYS 15mm Diam.
EDGWARE ROAD, w2 Mares Talls £9-50,
. v 5 e rr———
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UK'S LARGEST RANGE OF TRANSISTORS, IC’'S |
RECTIFIERS, ALL SEMICONDUCTOR DEVICES |

BEST PRICES - RETAIL - TRADE - EXPORT & INDUSTRIAL |

FREE BOOKLET MoreDevices | TBA200 5 WATT I.C. TRIACS - Stnd. mounting wlith
N Suitable alternative to accessories
i \ New Prices SL403D. 5/30 volt oper- 3 AMP RANGE 1-11
All types o ated. 8/16 ohm 5 watt \ | Type P.LV. Price ea.
TRANSISTORS ~—  RECTIFIERS (3 \ New Ranges | output. { C35A fo0u 80 ;
BRIDGES—SCR’'s—TRIACS / This is a must ;Nnh circuits and C35B 200v  85p
2= ata £1-50 C35D 400v  90p
INTEGRATED CIRCUITS fra==" for il 3t ooapmaon
F.E.T.—LIGHT DEVICES == ora — VeI RtCE
OVER 1500 DIFFERENT DEVICES Semi-conductor Users snL;l.n |I<(:1z 4 dat - C40A T00v  90p
with circuits and data. C40B 200v 95
SEND FOR YOUR FREE COPY TODAY | & foutd o gup  ooveidm
circult boar C40E 500v £1-50
- o 28 volt operated £2-00 W 10 AMP RANGE d
|NTEGRATED cchu"'s VERY IMPORTANT. ONLY branded I.C's | =™~ - C45A 100v £1-05
are to the FULL manufacturers specifications. | 7N414 IC C45B 200v £1-15
ALL others are not. Henry's sell only branded Integrated Circuits . . . From TEXAS Integrated clrcult radio as . C45D 400v £1-45
CLT.T. ... FAIRCHILD . .. SIGNETICS. So why buy alternatives or under teatured by many magazlnes / C45E S00v £1-85
spec devices when you can purchase the genuine article from us—ex stock . (PW Jan. 73 Reprin 7/ 15 AMP RANGE
need we say more' = Ref. No. 19 for 1op) £1-20 / gggé ;%v g::
s v N
“yaset — - c50D 400v £1-95
i STROBE TUBE C50€ 500v £2-25
ZFT4A/XTF2. Suit- TRIACS - Additional Type
able for Dec. '73 40430 TRIAC (T066) 85p
Type 1/11 12729 30/99 | Type 1/11 12/29 30/99 | Tyspe 1/11 12/20 30/99 | Pract. Electronics 40669 TRIAC (Plastic)
SN7400N % 20 ﬁ 1 : fe f 30 f 27 1‘1’3 8NT4142N g 8 g 88 § 5 £2:30 TRIAC (T pop
74008 0 : : - NT4142N 2 . - 40486 05) 75
SN7401N 020 0-18 016 020018 0-18 | 8N74145N 1-44 1-44 1-26 | ST2(D32) DIAC 25p (T09) 75p
SN7401AN0-38 0-38 0-33 0-20 0-18 016 | BN74147N 2-30 2:30 1-83 | CRS1/40SCR  45p NEW RANGES
8N7402N 0-20 0-18 018 0-20 0-18 0-16 | SN74148N 2-01 2-01 1-63 _ NRIDGE RECTIFIERS
SN7403N 0 20 0-18 0-18 0-20 0-18 0-18 | 8N74150N 2:30 230 2-01 B GMALL BIZE AND
8N7408AN 038 0-38 0-33 0-20 018 0-16 | 8N74151N 1-15 1-15 1-00 [ Ultrasonic Transducers TEw cosr Ve N
SN7404N 0-24 0-21 0-18 0-33 0-30 0.27 | 8N74153N 1-08 1-09 0-95 | Operate at 40Khz up to 100 yds. Tk QUARTEZQ:\ a;; approx.
SN7405N 0-20 0-18 0-18 | 8O 0-38 0-38 0-34 | SN74154N 2-30 2-30 2-01 | !deal remote switching and slsnallma e YR Ese
SN7105AN 0-44 0-44 0-38 | 8N7473N 0-44 0-41 0-37 | 8N74155N 115 1-15 100 | Complete with data transmitter and 5025/10 100 PIV "P
8N7406N 0-40 0-38 0-35 0-48 0-48 0-42 | §N74156N 1-09 1:08 1.00 | receiver new l C clreuits. hy */ v di P
SN7407N 0-40 0-38 0-35 0-59 055 0-51 | BN74157N 1-08 1-08 0-95 | Per palr xz X &
BN7408N 0-25 0-22 0-19 0-45 036 0-32 | SN74150N 244 2:44 2:14 | TA%%60IC wnth socket £1-80 3 AMP 1-11 Pricing
SN7409N 0-33 0-33 0-28 0-80 0-70 0-50 | SN74160N 1:58 1-58 138 | Type P.I.V. Price ea.
SN7409AN 0-44 0-44 0-38 1-25 1-10 0-95 | SN74161N 1-58 1-58 1-38 B05/05 50v  20p
8N7410N 0-20 0-18 0-18 0-87 0-80 0-72 | BN74162N 1-58 1-58 1-38 | 3015F 7 SEG. B05/10 100v  22p m
SN741IN 025 0-23 0-21 1-20 1-10 1-00 | SN74163N 1-58 1-58 1-38 | |.C. size compiete wit: B05/20 200v  23p
SN7412N 0-28 0-28 025 187 187 1-63 | S8N74164N 201 2-01 1:78 | data price £1-70 each B05/40 400v  25p
SN7412AN 0-38 0-38 0-33 0-50 0-50 0-44 | SN74165N 2-01 2-01 1-76 | (digital clock circults B05/60 ”600v 27p
8N7413N 0-30 027 025 432 4-32 3-78 | SN74166N 2-18 2-18 1-89 | ref. No. 31, +H x 4L x & dla.
SN7414\' 0-72 0-72 063 0-75 0-70 068 | SNT4167N 4-10 4-10 3-59 1 AMP P.LV.
0-30 0-27 0 25 | SN7491AN 1-10 1‘og o-og Swmox §~8§ g-gg 2-‘5)% B1/05 50v  25p
0-30 0-27 0-25 | 8N7402N 075 0-70 0-63  BN74172N §-76 5-78 5- B1/10 100y 25
O %t 3% | BN7i05% 0.73 0-70 0.6 | BN74I73N 1.66 1.68 1.45 | _TRANSISTORS SPECIAL OFFER By 2000 28p
0.8 0-28 025 | SN7104N 0-85 0-80 0-75  SN74174N 180 1-80 1-57 | 2N3055 B1/60 §00v  30p M
.38 0-38 0-33 | BN7495N 0-85 0-80 0-75 | 8N74176N 1-29 1-20 1-13 25 FH x 4L x %" dia.
0-34 0-32 | BN7496N 100 0-90 0-83 | 8N74176N 1-44 1-44 1-26 | 100 1 AMP PAV
0-37 0-32 SNT74100N 2:18 1-89 1-89 N74177N 1-44 1-44 1-26 | 500 Wo0s Sov 29p
0-37 0-37 0-32 | BNT4104N 0-60 0-53 0-45 4180N 1-44 1:44 1-28 | 1000 W o0
N7428N 0-43 0-43 037 | SN74105N 060 0-53 0-45 4181N 5-18 518 453 woz 2000 320
8N7430N 020 0-18 0-16 | BN74107N 0-51 0-51 0-45 4182N 1-44 1-44 1-28 | Byq27 o0y 30 iy
8N7432N 0-37 0-37 0-32 | SN74110N 057 0-57 050 BN74184N 2-16 2 16 1-89 25 ... 12p ea * l i" Tubular P
BN7433N 0-43 0-43 0 38 | BN74111N 0-86 0-86 075 | SN74185aN 100 109
8N7433AN 0-57 0-57 0-50 | SN74116N 2-18 216 1-89 2-16 2-16 1-88 | 500 " op 2 AMPS P.LV. |
SN7437N 043 0-43 0-37  BN74118N 1:00 0-90 0-83 | BN74188N 648 6-48 567 B2/05 50v  35p
@N7438N 0 43 0 43 0-37 | SN74119N 1-92 ivsz 1-68 ;-33 g»ag 2-0{ gg;;g ;ggv :gg
SN7438AN 0-57 0-57 050 | SN74120N 1-05 1-05 0-62 -30 2°30 2-0: v
7440N 0-20 0:18 0-18 SN7412IN 0 57 057 0-50 2-30 2-30 2:01 | ZENER DIODESSB B2/60 800v S0P
SN7441AN0-85 0-79 0-73 | SN74122N 0-80 0-80 0-70 {230 2-30 2-01 | 400 m/w BZY88 — B2/100 1000V 55p | §gy
BN7442N 0-85 0-79 073 | 8N74123N 1-44 1-44 128 172172 151 | BZX83, From S8 +H x 4L x %" dia. e
SN7443N 1-50 1-27 1-13 | 8N74125N 069 0-69 0-60 1-44 1-44 1.26 | voit - 33 volts 10p | LINEAR I.C. 4 AMPS P.LV. =
SN7444N 1-80 1-27 113  SN74126N 0-89 0-69 060 158 158 1-38 | each 702C (T05) 7sp | B4/i00 100v ssp | |
8N7443N 216 2-18 189 SN74132N 0-72 072 0-83  SN74197N 158 1-58 1-38 | 1-3 watts 5% Mini- 209C (TO 3 B4/200 200v  59p
SN7446N 2-16 2-16 1-89 | SN74136N 0-63 0-63 0-55 SN74198N 3-16 3-16 2:77 | ature Tubulars (T08) 90 | B4/400 400v  65p
SN7447AN1-80 1-80 1-57 | BN74141N 1-00 0-90 0-80 | SN74199N 2-88 288 2:52 | IN4700 serles. 709C (D.I.L.) 3%p | B4/600 600v _ T5p b
LARGER QUANTITY AND O.E.M. PRICES PHONE (01) 723 3646 PRICING OF | From 3-3 volt - 33 723C (T098)  90p B4/800 ,B0ov £1-00
SN7400 SERIES IS CALCULATED ON THE TOTA NU R ORDERED | volt 18p each. 723C (D.IL) gop | FH x4l x+” dla
REGARDLESS OF MIX. SN74 ... HIGH POWE| 0 POWER | 10 watts. Stnd 728C (D.I.L e 6§ AMPS P.1.V. LJ;-T'J
SERIES IN STOCK SEND FOR' LIST 36, FREE ON REQUEST 'LOW PROFILE | Mounting. zs D) P | Be/os 50v  65p
SOCKETS 14 PIN . 15p 16 PIN. ..17p. BPIN ... 14p serles 6.8 volts - 728C (T099)  4Sp | B6/10 100v  70p |
—== 100 volts 5% 40p 741C (T05) s0p | B6/20 200v  80p |
TRANS'STORS QOSOEKLLEECTTISOSNT‘S%R FULL LIST SEND FOR each. 741C (D.I.L)  S0p gg/goo 388" 4:1”0'3
/Bx 20 e b
AAZI3 10p | BC1S2 12p | BYZ13 35p | OC38  8Bp | ZTX108 10p | 2N3714 160 | SILICON T47C (T099) £1-0p | 4H x 4L x " dia.
AC107 38p | BCY32 8Bp | CIO6D B85p  OC44  18p | ZTX300 14p | 2N3771 178 Rgc-rmms 748C (D.IL)  €1p
AC128 20p | BCY39 1:00 | GET111 0C46  18p | ZTX302 18p 2N3773 226 | 4 amp 5 SILICON CONTROLLED
AC1B7 20p  BCYSS 2:50 85p  OC71  1B8p | ZTXO500 158p | 2N3790 285 | [N40O1 m IN4007 RECTIFIE
ACY17 35p | BCY70 18p | GET115 75p | OC72  2Bp | 2G301 40p | 2N3819 3bp | From 6p ea Semi- Typ 1-11
ACY39 8bp | BCY71 20p | GETAA0 65p | OC77  55p | 2N697 15p | 2N38688 78p | 1-5 amp ONE AMP_(T03) P. l V
AD149 50p | BCY72 13p  LM309K | 0c81 28p  2N706 10p | 2N3903 15p | PL4001 to PL4007 C CRS 1/05AF 0p
AD161 89p | BD124 80p | 187 | OC83  25p | 2N930 £0p | 2N4002 14p | From 8p ea onductor CRS 1/10AF 100v 0p
AD162 36p | RDI31 48p  MATI?1 28p | OC140 85p | 2N987 48p | 2N4126 16p | 3 amp CRS 1/20AF 200v 38p
AF117 20p | BF116 92p | MJES40 80p | OC170 26p | 2N1132 28p | 2N4871 85p PL7001/IN5400 QUANTlTY CRS 1/40AF 400v 43p
AF118 50p | BF180 83p MJE®20 85p | OC200 bBp | 2N1304 22p | 2N8457 38p | From 1 CRS 1/80AF (119
AF139 88p | BF194 18p | MJL3065 0C202 90p | 2N1613 20p | 28001 300 s.ndqorqu” list 35 THREE AMP (T048)
AF180 40p | BFX18 25p 78p | OCP71 1.00 | 2N1671 1:00 | 48028 8-90 DISCOUNTS CRS 3/08AF 80v 40p
AF230 4dp | BFX34 865p MPF105 48p | ORP12 B5p | 2N2147 78p | 28308 70p MORE OF CRS 3/10AF 100v 40p
ABY?27 30p | BFX88 22p | NKT21748p | ORP00 48p | 2N3.60 69p | 40250  45p VRV THING 109% 12+, 18% CRS 3/20AF 200v 45p
BA116  10p | BFY50 20p | Nkmowon P346A 20p | 2N2926 10p | 40381  4bp AT 284, 20% 100+ CRS 3/40AF 400v 85p
BAX13 bp | BFYSl 20p | 0aA 60p | TIL209 6p 2N3033 R0p | 40362  40p ] CRS 3/60AF 600v 85p
BC107 18p | BFY64 dbp | 0a81 30 | TIP:0a 48) | 2N3064 4Bp | 40408  80p HENRY'S | Anyonetype FIVE AMP
BC108 18p | BFY90 78p | 0A200  8p | TIPUOA B8p | 2N300O 4Bp | 40488 76 o except where CRS 8§/40 s0p
BC109 15p | BLY36 €25 | 0A202 10p | TIP31A 8lp | 2N3440 50p | 40836 1-0f See Nﬂﬂo i, gu-n v SEVEN AMP (Tou)
BOI0NC 14p | BBX20 18p OCi8 883 TIP41A 74p | 2N3443 110 | 40430 8p | 1041 and Outside Iscounts shown, CRS 7/100 80p
BOI13 16p | BUL0S 820  0C20 126 TIP42A 90p 2N3820 80p Back Cover of this § 0 or £1-00 GRS 7/200 200y 70
BC147 12p  DBY100 18p | OC28  65p | TIB43 R8p | 2N3614 np magazine, CRS 7/400 400v 88p
BO160C 14p | BY127 18p 0035 Bbp = V405A 28p  2N3703 1lp BEST VALUE [deesm—)  CRS 7/600 800v 95p
All types offered sublect to availability, Prices corract at tims of press E. & O, E. 10 % VAT to be added to all orders. UK post, etc, 15p. per order.

404 406 Hlectronic Componnnis aid Equipmaent 01.402 8381
309 PA  Disco  Lighting Migh Powaes Sousin 01 7123 6963
303 Bargaos Slavu Callars anly

T ' ontres n

120 Sh. l'!@‘lmly Avoouwr Londen Wl o 4.)/ ‘llu"?

104 tturnt Oak Broadway Buroat Oak Edgwace 01 952 /402
190.194 Station Hoad Hasrow, Middlesen 01 663 77H8 9
394.3%6 Edyware Roud, Londan W2 01.402 58454 4736

Al vl 1o
303 | dgware Road
Lamilon W2 1BW
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TWO NEW ADDITIONS TO FANE ‘POP’ RANGE LOUDSPEAKERS
POP 40 10" 40 Watt | 4o for those who can | POP 55 12" 60 Watt

afford the very best
For Bass Instrument

Impedance 8-15 ohms
Impedance 8-15 ohms

Reproduction Gauss 15,000
Gauss 12,000 Voice Coll Diam. 27
Voice Coil Dlam, 2~ ¢ ’ Range 50-9,000 Hz
Fitted Tweeter Cone BAss anscEN Do 12 AN ALL PURPOSE
GTED ESRHLD [rk: 12”100 Watt 3" Pole Diam. UNITORIGH

SENSITIVITY

Rec. Retail Price

£1095

Rec. Retail Price

£1595

BASS CRESGENDO ‘15’

15”100 Watt3” Pole Diam.

BRIEF DETAILS OF OTHER 'POP’

SPEAKERS THERE IS ALSO A 12" CRESCENDO

ST o sw 1 el SPEAKER FOR GENERAL PURPOSE
‘25/2' 12" 30 wW. 2" " £8-75 PUBLIC ADDRESS, AND ANOTHER
150' 12 50 W. 2” " £12-75 Rec. Retail Price Rec. Retail Price

%' 15" 60 W. 2 £15-75 CRESCENDO ‘12 CRESCENDO 15 ONE FOR LEAD or RHYTHM GUITAR.

400 18" 100W. 3", , £27-50 £39.95 £48-83
P ]
PRICES QUOTED INGLUDE VAT 5o SAS for et on "POP"or ‘CREscenoo

Distributors to Wholesale & Retail Traders Manufacturers enquiries to
LINEAR PRODUCTS LTD., Electron Works, Armley, Leeds. FANE ACOUSTICS LTD., 286 Bradford Road, Batley, Yorks.

Stnue Ennmelled A DEXTER

m on
AN e DIMMASWITCH

TEJHHEFW mfﬂﬂfﬂff

RUN YOUR TAPE RECORDER

;)IFF A? MAIIl!S List price £8-25
ains unit supplied L
lete and ready tc OUR PRICE LL
F el T ALLOWS COMPLETE
sette-recorder, (State .
voltage, ke i =i
:3peago( pl\::areflui::&; £ 50 F';%‘;\
if in doubt send dia- i m
R (RO . Sa=te=tesg Wincl. V.A.T th & |
\ Carriage 44
onNLY £2-75 P& P 200 \ AR
PLUS-3 MAINS UNIT With 48 see-through Drawers
Provides three separate Ideal for the Radio Constructor I- HT'NG CONTROL
i awitched output voitages
Tu'racltt:c c’;’:«’a‘ m?;rns ]1:1(;‘1 As supplied by us to SCHOOLS, =
output sockél, plug‘ and TECHNICAL COLLEGES. HOSPI- e
lead. Bize 41 x 3} x 2jin, TALS, SHOPS and industry
ONLY throughout the country. Silver grey
¥ o £3-30 stove enamelled steel cabinet with | | The DEXTER DIMMASWITCH i an atracive
Extra lead with plug to fit your cassette recorder 48 transparent styrene drawers fitted light switch. It s ava.[abl as a compl ‘read
E . label slot g easa plete “ready
£pa(State motetandpligjrequized) with moulded handles and label slots to install” unit or “simple to assemble” kit. Two
Dividers can be supplied at a small models are avatlable controling up to 300W or
MAINS UNIT FOR extra charge to enable each drawer 600W of all lights, except fluorescents, at mains
TRANSISTOR RADIO to be sub-divided into six compart 200-250V, 50Hz. All DEXTER DIMMASWITCH
ONLY ments. See-through drawers allow models have built-in radio interference suppres-
For single outputs, 6v, 9v £2.20 swift selection of contents at a sion. 600 watt £3.62  Kit form £2.97
For two separate outputs, fv 4 6y. glance. A really first-class time and 300 watt £2.97  Kit form £2.42
v + Ov, £275 P & P, 20p per unit | : it. Si i binet All plus 12p post and packing
(Please state outputs required) ey Clllle SR CllaCtis Prices include VAT. Please send c.w.o0. to:
. . 217 x 113 x 6%, size of drawers - AR
Al units are completely isolated from mains by % o i
double wound transformer ensuring 1009, safety. BEx 237 x 14 DEXTE R & GDM PAN v
ALL PRICES INC VAT Callers welcome ER
5 ULY AS SUPPLIED
R.C.S. PRODUCTS (RADIO) LTD. SEND FOR FREE ILLUSTRATED LEAFLETS 5 HOUSE o
(Dept. P.W. 19 KING STREET DEPARTMENTS HOSPITALS
36 Raymond Ave., South Woodford CHESTER CH1 2AH LOCAL AUTHORITIES,
London, EI8 2HG Tel: 0244-25883 1t
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* A SELECTION

TRANSISTORS

and semi-conductors of many types from simpie
diodes to ICs photo-sensitive devices. threshold
switches, etc. etc.

MINITRON DIGITAL INDICATORS

30151F Seven segment filament, compatible with
standard logic modules. 0-9 and decimal point;

9mm characters in 16 lead DIL (some alphabetical
symbols available) £1:20
Suitable BCD decoder driver £1-15
3015G showing + or — & 1 & dec. pt. £1-20
DALY ELECTROLYTIC CAPACITORS

in cans, plastic sleeved

1000mF/25V 28p 1000/50 41p 1000/100  82p
2000m¥f/25V 31p 2000/50 57p 2200/100 £1-56
5000m¥f/25V 62p 5000/50 £1-18 5000/100 £2-91

POLYESTER CAPACITORS TYPE C.280
Radial leads for P.C.B. mounting. Working voltage

250V d.c.

0-01, ¢ 015, 0-022. 0-033, 0 047 ea. 3p
0068, 0-1, 0-15 ea. 4p
022, 5p; 0-33 7p; 0-47 8p; 0:68 11p; 10 14p;

1-5 24p; 2:2 24p

SILVERED MICA CAPACITORS

Working voltage 500V d.c.

Values in pFs—2-2 to 820 in 32 stages ea. 6p
1000, 1500 7p; 1800 8p; 2200 10p; 2700, 3600 12p;
4700, 5000 15p; 6800 20p; 8200, 10,000 25p

POTENTIOMETERS

ROTARY, CARBON TRACK. Double wipers

for good contact and long working life

P.20 SINGLE linear 100ohms to 2-2megohms, ea.14p

P.20 SINGLE log. 4-7Kohms to 2-2megohms, ea. 14p

JP.20 DUAL GANG lin. 4-7Kohms to 2-2megohms,
ea. 48p

JP.20 DUAL GANG log. 4-7Kohms to 2-2megohms,

ea. 48p
JP.20 DUAL GANG Log/antilog 10L, 22K, 47K,
1 megohm only ea. 48p
JP.20 DUAL GANG antilog 10K only 48p
2A DP mains switch for any of above 14p extra.
Decades of 10. 22 and 47 only available in ranges
above.
Skeleton Carbon Presets Type PR, horizontal or
vertical 6jp each.

SLIDER POTENTIOMETERS
Linear or log. 10K to 1 meg. in all popular values
ea. 30p
Escutcheon plates, black, white or light grey, ea. 10p
Control knobs, bikjwhtjred/yel/grn/blue/dk. grey/it.
grey ea. 7p

ZENER DIODES

Full range E24 values: 400mW: 2-7V to 36V,14p each;
1W: 6-8V to 82V, 21p each; 1-5W: 47V to 75V,
48p each. Clip to increase 1-5W rating to 3 watts
(type 266F), 4p.

uctory
woutt®
ent®

An A to Z guide to
component buying

On the index page of Catalogue 7, between “*Aluminium Boxes'
and “Zener Diodes" are over 200 references to contents
amounting in all to thousands of items, classified, described,
often illustrated, and priced. There is a wealth of technical
diagrams and data. At 25p, Catalogue 7 is excellent value by any
standard. With the 25p Refund Voucher it costs you virtually
nothing when you order £5-worth or more.

25p

FROM EV CATALOGUE 7

INCLUDING 25p REFUND VOUCHER ALLOW-
ABLE ON ORDERS £5 OR MORE LIST VALUE

RESISTORS BAXANDALL SPEAKER KIT

Code Walts  Ohms 109 10to99 100up As designed by P. J. Baxandall and described
(see note below) originally in ‘'Wireless World."! Simple to

[} 1/20 B82-220K 9 8 15 assemble, fantastically good results and a greater

c 1/3 4-7-470K 13 11 0-9 nett money saver. Carries 10 watts RMS, 15 ohms

o 1/2 4:7-10M 13 11 0-9 nett impedance. Size 18in x 12in x 10in. Complete kit,

C 3/4 4:7-10M 15 12 0-9 nett including pack-flat cabinet, £14-90.

© 1 4 7-10M 32 25 1-9 nett The size and weight of this product obliges us to

MO  1/2 10-1M 4 33 23 nett charge 70p part cost of carr. in UK,

WW 1 0-22-3-9 9 9 8 Equaliser Assembly, £2-30.

ww 3 1-10K 7 7 6 Loudspeaker Unit 59RM109, £2-45.

ww 7 1-10K 9 9 8 nett Cabinet Kit (to Baxandall design), £10°45.

Cod Cross-over choke included in full kit above, £1-30.

o

es:

o] carbon film, high stabillty, low noise.
MO - metal oxlde, Electrosil TRS, ultralow noise.
WW  wire wound, Plessey.

Values: All E12 except C }W, C 3W, and MO jW.
E12: 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82
and their decades.
E24: as E12 plus 11, 13, 16, 20, 24, 30, 36, 43, 51,
62. 75, 91 and their decades.

This is EV Servie

! (1
DISCOUNTS

Available on all items except those shown with
NETT PRICES. 10% on orders from £5 to £14-99.
15% on orders £15 and over.

PACKING AND POSTAGE FREE
in U.K. For mail orders for £2 list value and under
there is an additional handling charge of 10p.
GUARANTEE OF QUALITY

All goods are sold on the understanding that they
conform to manufacturers' specifications and
satisfaction is guaranteed as such—no rejects,
‘seconds' or sub-standard merchandise is offered
for sale.

Prices guoted do not include V.A.T., for
which 10% must be added to total nett
value of order. Prices subject to alteration
without notice.

GIRO ACCOUNT No. 38/671/4002

All postal communications, mail orders
etc. to Head Office at Egham address.
S.A.E. with enquiries requiring answers.

TW20 OHB
Telex 264475

Manchester M19 INA

Tokerances:

5% except WW1 10% +0-05Q and MO W 2%.
Prices are in pence each for quantities of the
same ohmic value and power rating. NOT
mixed values. (Ignore fractions of one penny
on total value of resistor order.) Prices for 100
up in units of 100 only.

VEROBOARD

Copper clad 0-1 matrix—2-5 x 3-75 ins. 24p: 3-75 x
3 75ins.—27p: 2°5 x5 ins.—27p: 3-75 x 5 ins.—30p.
Cogpper clad 0-15 in. matrix 2:5 x 3:75_ins.—18p:
3.75 x 3-75 ins.—27p: 25 x 5 ins.—27p: 3°75 x
5in3.—33p.

Vero spot face cutter (any matrix) 43p.

0-040 pins (for 0-1 matrix) per 100—30p.

0-052 pins (for 0-15 matrix) per 100—30p.

28, ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY
Telephone Egham 3603

NCORTHERN BRANCH: 680, Burnage Lane, Burnage,
Telephone (061) 432 4945

Hours of business (both addresses) 9-5.30 p.m., 9-1.30 Saturdays.

U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA, P.O.
Box 27, Swarthmore PA 19081.
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TECHNICAL DABAR MN3 MIXER KIT
TRAINING |

In radio television
and electronics

INTRODUCING THE NEW DABAR MINI THREE CHANNEL
MIXER KIT WITH THE FOLLOWING FEATURES :

Whether you are a newcomer to radio and eleC- * Trzé.ee;gsgtsoie:s‘ilye'ac(.ijustable to suit users input requirements, e.g
troniCS, or are engaged in the indus"y and W'Sh to * Uses advanced design with five Integrated circuits,
2 H H % Slider fader volume controls mount directly on P.C. board.
prepare for a recognized examination, ICS can % Full ranpe bass and seamye's mount m G
further our teChn|Ca| knoWIed e and rOV'de the % Guaranteed top grade components with fibreglass printed circuit board,
q Y o o . ready-drilled and tinned.

specialized training so essential to success. ICS * Battery operated (2 x PP3) not supplied with kit.
haVe he|ped thousands of ambitious men to move % Easy to‘ follow assembly instructions (available separately 25{:)

. ; N . 1 % Attractive ready punched facia plate, available at extra cost, gives that
up into higher paid jobs—they can help you too! professional finish to the onif.

% Size: 9:5" x 4-8” x 2”.

PRICE: KIT ONLY £11-00
FACIA PLATE £1-50

Why notfill in the coupon below and find out how ?

. . g . MANUAL AND ASSEMBLY INSTRUCTIONS 25
Many dip/loma and examination courses available, AVAILABLE READY BUILT WITH FACIA £15-00
/'nc/ud/'ng expert coach/ng for: ALL PRICES INCLUDE V.A.T. & POSTAGE IN U.K.

S.A.E. ALL ENQUIRIES.

o b [ icati Techns’. Certs.
el A R 0 WSS G DABAR ELECTRONIC PRODUCTS
General Radiocommunications Certificate 98, LICHFIELD STREET, WALSALL, STAFES, WS| [UZ.
C. & G. Radio Servicing Theory

General Certificate of Education, etc.
Now available Colour T.V. Servicing

Examination Students coached until successful TRANSISTORISED F.M. tuner head with A.M. gang, slow
motion drive. 88—108Mcs, with circuit diagram. £2-30p.
P-C BOARDS (not computer panels)
1 off 6 transistors single wave band
N EW 1 off 4 transistor audio
1 off 3 transistor £1:60 the three.

SELF BU I LD RADIO COU RSES LIGHT DEPENDENT RESISTORS (RCA 5q3536) 30p each,
4 for £1-00.
Learn as you build. You can learn both the theory and prac- All Transistor STEREOGRAM CHASSIS, Medium, Long
tice of valve and transistor circuits, and servicing work while and VHF/FM. 3 Watts per channel S/M rating. With circuit
building your own 5-valve receiver transistor portable service manual. Less tuning scale which can be obtained from

R X o well known British manufacturer . . . £20.
and high-grade test instruments—all under expert tuition. Colour Translator panels, as used on well known British E.V.R. |

Transistor Portable available as separate course. Teleplayer. All new panels and components. Type and contents
of transistors listed below. Each panel £3:50 each.

X605..14 off BC148. 2 RCA ca3054(ic). 1 crystal 4-433618MHz.

Z607..12 off BC148. 1 BC158. 1 BC108. 1 RCA c¢a3046. 1 RCA

POST THIS COUPON TGDAY ;ggg%i;)bﬂ BC148. 2 BC158.

for full details of ICS courses in Radio, T.V. and Electronics. 2612..12 off ME4102. 2 BC251B. 1 BFYS50.
CRYSTAL CALIBRATOR (Second Hand) No. 10 crystal
Accredited by the CACC Member of the ABCC controlled’ heterodyne wave-meter covering '500KHz-10MHz
{(harmonics up to 30MHz) power required 300V DC 15mA.
— e e e e e — o ——— — — 12V 0-3A DC. Test equipment for 62T M/RC. £2:50 each.
. L WIRE-WOUND RESISTORS. Our selection of mixed Ohmms
AL 0001 50 13 0883 pREACERT=0 o et CElfFrdlog and Walls. 25 for £1:50, 50 lor £2:50, parcel of 1,000 £30-00,
I CONDENSER-ELECTRET MIC INSERT incorporating
EET Preamp 14 volt Supply. Details of connections Included
£1:75,
""""""" | AUDIO AMPLIFIER MODULE. Due to bulk purchase we
can now offer the Audio Amplifier Module (Mullard LP1173)
output power, nominal 10 wati. Supply voltage | 24 volt, with
relerence dala for £2-50.

|
|
"""" o - l ALL ITEMS INCLUDE VAT
|
|
|

(3t8t@ SUDC OF EXRM) 4 iupiumun oo s s el pumonnie « vuotrey s bdbhnwe s ofoeaeesion

|

| ONAME
(BLOCK CAPITALS PLEASE)
|| ADDRESS ....oooovvvniionireniiaen,
I

I

!

(2 SILIAT] oo o ) All items sI pald in GREAT BRITAIN
INTERNATIONAL CORRESPONDENCE SCHOOLS TEPOBL |

Dept. 232D, Intertext House, Ins SURPLEGTRON Ics
Stewarts Road, 216 LEAGRAVE ROAD, LUTON, LU3 1D, BEDS.

L London, S.W.8 4U)
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- ] -@
Total Building Costs

£7.23 P U Tns, 40

(Overseas
(+ 10°% VAT 72p)

ool

NEW EDU-KIT MAJOR

% 4 Transistor Earpiece Radio.

¥ Signal Tracer.

% Signal Injector Radio

% Trangistor Tester NPN-PNP. Radiv.

% 4 Transistor Push Pull
Amplifier.

Completely Solderless Electronic Construction Kit
Build these projects without scldering iron or solder

¥ 5 Transistor Push Pull
Amplifier.

% 7 Transistor Loudspeaker

MW/LW

% 5 Transistor S8hort Wave

% Llectronic Metronome.
+ Electronic Noige Generator

Batterylens Urystal Radio.
One Transistor Radio.

2 Transistor Regenerative

Radio.
3 Transistor Regenerative
Radio.

*
*
*
*
*

*

Hensitive Pre-Amplifier.

Audible Continuity Tester.

Components Include: 24 Resistors @ 21 Capacitors @ 10 Transistors @ 34" Loudspeaker ® Earpiece
® Mica Baseboard @ 3 12-way connectors @ 2 Volume controls @ 2 Slider Switches @ |
Tuning Condenser @ 3 Knobs @ Ready Wound MW/LW/SW Coils @ Ferrite Rod @ 63
yards of wire® | Yard of sleeving etc. @ Parts Price List and Plans 50p. (Free with parts).

& P £ELBD)
t

ROAMER )
NINE

WITH VHF.
INCLUDING
AIRCRAFT

Niue Transistors, 9 Tuneable wavebands as Roamer Ten
Built in ferrite rod aerial for MW/LW. Retractable
chrome-plated telescopic aerial for VHE and 8W. Push
Pull ontput using 600 W transistors. 9 Transistors and
3 diodes, tuning condenser with V.H.F. section, separate
cuil for aireraft, moving coil loudspeaker. volume ON/O¥
aud wavechange controls. Attractive all white case with
red grille and carrying strap. Size 917 rid R id
approx. Parts Price List and Plans 30p (Free with parts)

Total £ .9 PP & Ins. ddp
. . {Overseas
Building 6 5 » & I £1-85)

Costs (+ 109% VAT 6%p)

POCKET
FIVE

3 Tnuable wavebands, MW
L.W. and Trawler Rand.
7 stages, § transistors and
2 djodes, supersensitive
ferrite rod aerial, moving coil
loudspeaker, attractive black
and goid cave. Bize 547 x 14”7 x £2'2
33" approx. Plans and Parts

Price List 15p (Free with parts). (< 100, V
(Oversean I' & P £1-23)

| TRANSONA
FIVE

Wavebanis, transistors and

Total Building Costs

speaker as Pocket Five.

Larger Case with Red

- Speaker Grille and Tuning

Total Building Costs Dial. Plans and  Parts

£2- P P& Ins. Price List 15p (Free with
26p parts).

(+10° VAT 25p) {Overseas P & P £1-25)

D e e e S S S

NEW

Everyday
Series

Build this
exciting New
serizq ol designs

EV.5,
by 4! volt Battery.
volume controt, and loudspeaker.
red speaker grille. Size 9 “
Parts Price List and Plans 15p.

5 Transistors amd 2 diodes. MW/LW. Powered

Ferrite rod aerial. tuning condenser,
Attractive case with
21" approx.

Free with parts.

Total I' P& lns 30p
Buxldmg 109 VAT 27p)
08! (O\Prse A9 l‘ & P Ll 23)

Transistors and
Ferrite rod aerial,
Push Pull out-

E.V.6. Casc and looks as above. §
diodes. Powered by 9 volt battery.
3" lowdspeaker, etc., MW/LW coverage.

put. Parts Price List and Plans 15p. Free with parts,
Total PP & Ins 30p
Bmldmg (+ 10% VAT 36p)

{Overseas P & P £125)

E.V.7. Case and looks as above. 7 Transistors and 3
dioces. 91\ wavebands. MW/LW, Trawler Band. 8WI.
SW32. powered by 9 volt battery. Push Pull output.
aerial for short waves. 37 Loudspenker
Parts Price List and L.««) Build Plans 20p. 1'ree with
parts, Overseas P & P £1-05.
O\eruea_q Par €18

i £4°08
- 10% VAT 40p)

ROAMER EIGHT g
Mk 1

NOW WITH VARIABLE
TONE CONTROL

PP & Ins. 3lp

7 Tunable Wavebands: MW/,
MW2, LW, 8WI1, 8W! HW3
and Trawler Band. Built in

Ferrite Rod Aerial for MW and
LW. Retractable chrome olated Teleacopic aerial for
Short Waves. Push pull cutput using 600m W transistors.
Car aerial anil Tape record sockets. fSelectivity switch.
& transistors plug 3 diodes. Latest 4”2 watt ferrite magnet
loudspeaker. Air spaced ganged tuning condensger. Volume/
on/off, tuning, wave change and tone controls. Attractive
casge in rich chestnut shade with gold blocking. Size 9 X 7 x
4in. approx. Easy to follow instructions and diagrains.
Parts price list and plans 25p (I"REE with parts).
Tota! building costs = * P & Ins. 47p
Overseas I' & P £1-85) (+ 10% VAT
69p)

TRANS EI GHT 8 TRANSISTORS and 3 DIODES

8W3 and Trawler Band.
Telescopic aerial for Short
8 improved type transistors plus 3 diodes. Attractive

6 Tunahble Wavebands: MW, LW,

Sensitive ferrite rod aerial for M.W.
Waves. 3in. Speaker.
cage in black with red griile, dial and
black knobs with polished inetal inserts.
Bize 9 x 5! x 2}in. approx. Push pull
output. Battery econoruiser switch for
extended battery life. Ample power to
drive a larger speaker. Parts price list
and plans 25p (FREE with parts).

/W1, sw2,
and L.W.

Total building zosts

£4-48

(+ 109 VAT 44p)
{Overseas P & P £1-25)

P & Ins. 33p

ROAMER SIX

8 stages

black knohs with polished metal inserts. Total P P % Ins. 3)p
Size 9 x 5} x 2%in. approx. Plans and  building £3'98 (Overgeas
parts price lisk 25p (FREE with parts). costs P& P £1-85)
(+ 109, VAT 39p) Address

CASE AND LOOKS AS TRANS-EIGHT
6 Tunable Wavebands:
Trawler hand plus an extra Medium waveband for easier tuuing of Lnxembourg,
et:. Sensitive ferrite rod aerial and telescopic aerial for Short Waves. 3in. Speaker’
6 transistors and 2 diodes. Attractive hlack case with red grille, dial and

' ROAMER
TEN

WITH VHF INCLUD-
ING AIRORAFT

10 Transistors. Latest 4
2 watt Ferrite Magnet
Loudspeakers.

9 Tunable Wavebands,
MW1, MW2, LW, SW1.
SW2, SW3, Trawler
Band, VHF and Local

ape Record Bockets.

coil for Aircraft Ban
tone thllllu[’l
ing. 8i
(lmgl.uns
parts).

Total building costs
(Oversean I & P £i-85)

Built in Ferrite Rod Aerial for MW/LW.
chrome plated 7 section Telercopiv Aerial, can be angled
and rotatel for peak short wave and VHI listening. Push
Pult output nsing 600m\V Transistors.

ansistors plus 3 Diodes.
Separate
Volune onfoff. Wave Change and
\nr.uh\u Cise in black with silver biock-

¥

Ganged Tuning ('oudcnser with

Stations also Aircraft Band.

Car Aerial al
0 Tr:

VHI section.

asy to follow instructions a

e’
l’.;rw price list and plang 30p (FREE with

£8 50 ¢

109, VAT 85p)

Ina. b2

Retractable,

ndd

ned

"

-

Components include:
Tuning Condenser:

Rod Aerial:

Boards:

Three 4" Knobs.

use. Ideal for Hchools,

Total building
costs

£5

2 Plugs and Sockets:
10 Transistors: 4 Dicdes: Renistors: Capaeitors:
Units vnce constructed are detachable
fromn Master Unit, enabling them to be stored for future

Build Radi

including master u

2 Volunee Controls: 2 Stider 8witches:
Pine Tone 37 Moy ing Coil Speaker: Terminal 8trip: Ferrite
Battery Clips: 4 Tag

Kducational Aunthorities and

those interested in radio construction.
Parts price list and plans

50

10% VAT bip

ADJ0 EXCHANGE LTD

% Callers side entrance “Lavells” shop.

25p (FREE with parts).

v P & Ins. 33p
(Overseas P & I’ £}

Amplifiers, etc.,
trom easy stage
diagrams.

Five units

to construct.

o8,

nit

all

-80)

% Open 10-1, 2.30 4.30, Mon.-Fri. 8-12 Sat.
@ BEX S E RS |
To RADIO EXCHANGE CO., 6la HIGK STREET, BEDFORD, MK40 ISA ®
Tel. : 0234 52367. Reg. No. 788372.
B, TN, BRI, DE, l enclose £...cocooeeennn. FOF oo SR o B

WwWWwWW.americanradiohistorv.com

(DeptPW24)
. " W-ﬂ!.!ﬂﬁﬁ.ﬂil.ﬂﬂ'!@
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The largest selection

EX COMPUTER BOARDS
Packed with transistors, diodes, capacitors
and resistors—COMPONENT VALUE $1-50.
3 for ONLY 55p + p & p 30p

S8PECIAL ONE. As above PLUS Power Tran-
eistors ONLY 56p each + p & p 15p

STABILISED POWER MODULES

Complete with circuit diagrams. etc.
98p each + p & p 15p
PAXOLINE BOARDS 74 # approx.

4 for 80p + p & p 20p.

FIBRE-GLASS PRINTED

CIRCUIT BOARDS
16% x 4” approx. 2 for 55p

BIB Hi-FI AGCESSORIES

De Luxe Groov-Kleen
Model 42 £1-84

Chrome Finish Model 60 £1 50 V4

Ref. 28p
Ref.

364, Record/Stylus Cicinng ko
43. Record Care Kit £2-35

Ref. 31. Casxette Head Cleaner 54p
Ref. 32. Tape editlng Kit £1-54

Model 9. Wire Stripper/Cutter 83p

DECON-DALO 33PC Marker
Etch resistant printed circuit marker pen
B0p each

VEROBOARDS
Packs containing approx., 50aq. ins. various
aizes, all -1 matric 55p

REPANCO CHOKES & COILS
RF Chokes
CH1. 2:6mH 25p CH2. 5:0mH 25p
CH3. 7-6mH 25p CH4. 10m# 25p

CH5. 1-6mH 25p
COIL8

DRX1 Crystal set 81p DRR2 Dual range 45p
COIL FORMERS & CORES

NORMAN }” Cores & Formers 7p
t” Cores & Formers 8p

SWITCHES
DP{DT Toggle 25p 8P/ST Toggle 18p

FUSES
13”7 and 20mni.
5A

100m4, 200in4, 250m4,

ANTI-SURGE 5p ea,

EARPHONES

Crystal 2:51mn plug 33p
Crystal 8-8mm plug 33p
8 ohms 2-5uun plug 22p
B ohms 3-5mm plug 22p

DYNAMIC MICROPHONES
B1223. 200 otuns plus onjoff switeh and
2:5mm and 3-5mm plugs £1-60

3-WAY STEREO HEAD-
PHONE JUNCTION BOX
H1012 £1-87

(228WG Tube £2p

ANTEX SOLDERING IRONS
X25. 25 watt £1-93

CCN 240. 15 wati £2:156

Model G. 18 watt 2215

SK2. 8oldering Kit £2.86

STANDS: 8T1 £1-21. 8T2 77p

SOLDER: I88WG  Multicore 7oz 82p
228WG Toz B2p. 18BWG u2urt 28p

ANTEX BITS and ELEMENTS
Blts No.

102 For wodel CN240 3/327 a8p
104 For model CN240 3/18” 38p
1100 For inodel CON240 3/32" 38p
1161 For model CCN240 3/4~ 38p
1102 For model CCN240 1~ 38p
1020 For model G240 3/327 38p
1021 For model (:240 1/8" 38p
1022 For model (:210 3/16" 38p
50 For model X25 3/32" 38p
51 For model X25 1/8” 38p
52 For modet X25 3/16 asp
ELEMENTS
LECN 240 £1-16 i 240 £1-32
EG 240 £1-18 EX 25 £1-16

ANTEX HEAT SINKS 10p

V.A.T. included in all prices. Please
add 10p P. & P. (U.K. only). Overseas
orders—please add extra for postage.

2-WAY CROSSOVER

NETWORK
K 4007. 80 ohma Ip. Insertion Joss 3113 £1-21

CAR STEREO SPEAKERS
tAngied) £3:85 per pair.

BI-PAK

CATALOGUE AND LISTS
Send S.A.E. and 10p.

INSTRUMENT CASES

1Black Vinyl covered;

No. Length Width Height  Price
BY1 8" 617w o

4 2 80p
BV2 11~ x 6" x 37 £1-20
ALUMINIUM BOXES
Bal 54" X 21" x 147 42p
BAZ 47 x 47 x 1 41y
BA3 4~ x 2 x 3 41p
BAg 517 x 4” X 147 47
BA5 47 x 2{” x 2" 41p
BAB 3”7  x 2" x 17 34
BA7 77 x 57 X 23" 66p
Bag 8~ x 8” x 37 84p
BA9 67 x4  x 2" g4

NEW COMPONENT PAK

BARGAINS

Pack

No. Qty. Description

€1 250 Resistors nixed
count by weight

Price
values  approx.
055

C2 200 Capacitors mixed values approx.
count by weight 055
C3 50 Precision Resistors 1o, 2o,
mixed values 0-58
C4 73 ith W Resistors mixed preferred
values 0-55
[o5) & Pleces assorted Ferrite Rotds  0-5§
Ccs 2 Tuning Gangs, MW/LW VHF 0.55
c7 1 Pack Wire GO twetresn assorted
colours R
C 8 10 Reed Bwitches 0-55
C 9 3 Micro 8witchen 056
C10 15 Assorted Poth & Pre-Betn 055
Cll 6 Jnck Bockets 3 x 35 2 »
Standard SBwitch Type 055
€12 40 Paper Condensera proferred
types mixed vatues 055
C13 20  Electrolytics Trans. types 055
Cl4 1 Pack assorted Hardware
Nuts/Boits, Grommets ete.  0-55
C15 4 Maina Slide Switches 055
C16 20 Assorted Tag strips & Panels 0-55
C17 10 Assorted Control Knoba 055
Ci18 4 Rotary Wave Change 8witches 0-55
Ci9 3 Relays 6 —24V Operating 055
€20 4 B8heets Copper Laminate
approx. 107 x 77 0-55

VISIT OUR COMPONENT SHOP
18 BALDOCK ST., WARE, Herts. (A10)
Upen Mou.-Thurs. 8,15-6 p.n. Sat. 9.15-5.30. Late Night Shopping nutit 7 Fri.  Tel. 61593

BOOK BARGAIN BUNDLE
8 Books comprising
¥ Tranaistor Equivalent Baoka
I Radio and Electronic Colour Code and
- — Data Chart
e == | I Kudio valve Guide PLUS
3 other Constructional books on Kecelvers.
— FM Tuners, etc.
Atso 1 General Constructional hook
Value £3 Our Price £2 10ppdp
Retdo I a1 Cleaner 31p
Ref. 32A. Btylus Balauce £1 36 BP1 Handbook of Transistor Equivalents
Ref. J. Tape Head Cleaning Kit 6lp and Substitutes 40p
Ref. 34. Cassette Case £1-27 B Haudbook of Radio, T.V. and
Ref. 68. Hi-Fi Stereo Hinta & Tips 32p Industrial Tube & Valve Equiv. 40p
BP3  Handbook of Tested Translstor
PLUGS AND SOCKETS Circuita 40p
SOCKETS BP4  hiternational Handbook of the
@ Mo 08 Worlds Bhort Wave, Medium and
Fs - g}g ;f,’l" Gty g.w Loug Wave Radio Stations ani
Pa 3 3 P-“ s00 010 FM/TV Listinga 85p
P8 37 DI‘, 6 Pinl BPS  Handbook of Simple Transistor
P8 38 DIN 5 Pin 240° 010 Cirentta 85p
PS 39 Jack 25w dwitehed  © 009) P . .
P 40 Jack 3-5uuan Switehed o10] BF7 Rﬁ&;’a‘cg‘;‘:"""’c Colour Codes ig‘;
P8 41 Jack 4 8wilched 017 N
PS 4z Jack Slereo Bwitihed 028 :::: ':‘“';' ‘":;'c Il‘"‘;d"t’e:k‘;‘;lx“"':' 5:1'
- 5 q b I ractical ‘ente e Cireults
P8 43 P'botio Single 0400 for the Home Constructor 35p
P8 44 Phono Doubl 010 . N
PS 45 Car Aerial g.09 | P Pr(:m‘frtcxﬁalst]s Translstor Novelty 40
P8 18 Co-Axlal Surface oopf o »
P8 47 Co-Axial Flush o4 | 1 yiversal Gram-Motor Speed o
138 How to make FM & TV Aerials,
INLINE squETs Bands ), 2 and 3 18p
:: 21 gig :-; g“’ (penhen gig 141 Radio Servicing for Amateurs  20p
22 VLN in 5 Aol
=] 146 Hlgh t
P823 D.LN.S5 Pin 180° 017 {gh Fidelity Loudwpeaker 87
P324 D.ILN. 8§ Pin 240° 017 G -
P8 25 Jack 35mn Plasth otof & r"‘l"”"‘“’_r Sl R B o8 4D
P8 25 Jack 3-5nun Plasti (BT B Mamesign & Conatructions| 405
P8 27 Jack i” Plastic 024 ot Radi v 4 E ica D.
P8 28 Jack i” Screenel o028 | ! A TV and Eleotronica ““259
P8 29  Jack Btereo Plastl: 022 10 T Istor Circuits for Rad!
P8 30 Jack Stereo Screen. o3zl Contralied pon for Radlo 20p
P8 31 Phono Screenel 014 174 e istor Bubminiat
PS 32 Car Aerial 015 [ 174 Cransistor Bubminiature 52
So- Axia 01
DR Coedd 71175 rransistor Tent Equipment and
Servicing Manual 25p
PLUGS 176 Tranaistor Audio Amplifier
P83 1 D.LN.2 Pin (Npeaier 0-11 Manual 40p
P8 2 D.LN.3Pin 8121177 Madern Translstor Circults for
P8 3 D.IN.4 Pin 018 Begiuners 40p
P8 4 D.LN.5 Pin I80° 0144 7y 4 Comprehensive Radio Valve
P8 5 D.LN. 5 Pin 240° 015 Guide, Book 5 80p
P83 6 D.LN.6 Pin 015§ a3 iow to Receive Forelgn TV Pro-
P8 7 BIN.7 Py 015 gramines on your set by simple
P8 8 Jack 2-5mum Sereenl 010 modifications a2p
P8 9 Jack 3-5:1nm Plastic 009 ¥ 145 Tested Shortwave Recelver Cuirculte
P8 10 Jack 3-5mm Screene: 012 using MAT’s 80p
P8 11 Jack }” Plastic 013 1 187  The TBL Mark ‘4' Valved FM Tuner
P8 12 Jack }” Bereened 0-18 and Its construction 20p
P8 13 Jack Btereo Sereenvd 029 1 196 Reactance-Frequency Chart for
P8 14 Phono 0-08 Audio & RF use 15p
P3 13 Car Aerial 015 Resistor Colour Code Dinc
PS 16 Co-Axlal 010 Caleulator 10p
CABLES
CP 1 8ingle Lapped Sereen 006 CARTRIDGES
CP 2 Twin Comuon Hereen 0:08 | ACOS GP81-18C. 2001V at 1-2cmafsec £1-16
CP 3 8tereu Screened 0-08 | ACOS8 GPY3-1. 280mV at Iemfsec  £1-85
CP 4 Four Core Common Sereen 0-23 | ACO8 GP96-1. 100mV at lenmy/aec £2-85
CP 5 Four Core 1ndividualiy Sereened 0-30 TTC J-2005. Crystal/Hi Output 95p
CP 6 Microphone Fully Braided (uhle 0-10 3 420 10C Crystal/H Output ¢ ™
CP 7 Three Core Mains Cable g7 | TTC $:20 10C Crystal/il| Outpu Coziiy
CP 8 Tuin Oval Mains Calile 996 1 11¢ 1-200 €8 StereofHi Output £160
CP 9 Bpeaker Cable Q08 TG 32105 Cerarmia/M & T
CP 10 Low Lows Co- Axial 010 | TTC J-2106 Ceramis/Med. Output
CA$23N|0ME CARBON FILM RESISTORS
PO T TERS The K12 Range of Carbon Film Resistors,
Log and Lin 1/8th watt available in PAKS of 50 Pleces,
47K, 10K, 22K, 47K, 10UK. V2UR, 470K, | assorted into the following groups:
'V’g-l“L_ N 014 | B! 50 Mixed 100 ohma-820 ohms 40p
ingle less Switeh - } . e
VC2 Single D.P. Bwiteh 0-28 Rz 50 Mixed lK'ohms 8 iK ohms 40p
VC 3 Tandem Less Switch 0-44 | 3 00 Mixed 10K ohms-82K obms 40p
VC4 1K Lin Less Bwitch 014 | k4 50 Mixed 100K ohms-1 Meg. ohms 40p
VC5 100K Log anti-Lug 0-44 § THESE ARFE UNBEATABLE PRICES—
LESS THAN 1p EACH INCL. V.A.T.
HORIZONTAL CARBON
PRESETS
i A BI-PAK SUPERIOR QUALITY
-1 wal -08 each
100, 220, 470, 1K, w2k, 47K 1ok, ok, | LOW - NOISE CASSETTES
4K7, 100K, 0K, 470K, 1M, M. 45M C60. 32p €90, 41p C120, 52p
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the lowest prices!

AL10/AL20/AL30
AUDIO AMPLIFIER MODULES

The AL, AL20 and \L30 units are
aimilar in their appearance and in their
general  apecification.  Howevrr,  careful
<election of the plastic pewer devices has
resulted in a range of output powers from
310 10 watts R.M.S.

The versatility of their derign makes thew
irleal for use in record players, tape recorders,
stereo amplifiers and cassette and cartridec
tape plavers in the car ald at home.

I-PAK QUALITY COMES TO AUDIO!

Parameter Conditions Pertormance
HRMONIC DISTORTION -“.4?(- 3WATTB § 1Kz 0:25°,
LOAD IMPEDANCE K160
INPUT IMPEDANCE f 1KHz 100 k Q

¥REQUENCY RESPONRE @& #1B Po 2 WAT'l'h_'

50 Hz - 25KHz

- —
BENSITIVITY for RATEL /P Vi 25V RI=8Q vt IKHz 75mv. RM8

DIMENSIONS PR L

The above lahle relales to the ALIO. AL20 and AL30
modules. The following table outlines the ditferences
iy their working eonditions

Parameter ALlO AL20 AL30
— R TR — . 1) EE——
Maximmn Snpply Voltage 25 R
Power ontput for 2%, T.1{. 1) B 1 watts 5 watts 10 watts
(RL 8Q1 I KHzy RM8 Min. RMS Mi RMB Min
AUDIO AMPLIFIER PRE-AMPLIFIERS
MODULES PA 12 (Use with ALIG & AL20) £4-35
AL 10, 3 watts Has £2-19 PA 100, (Use with AL30 & AL5SD) £13-18
AL 20. 5 watts RM= £2-69
AL 30. 10 watts RMR £3-01
POWER SUPPLIES
P8 12, (Use with ALIO & ALZn 88p TRANSFORMERS

HPM RO, (Use with also ALAO & ALSD)
£3 25

FRONT PANTLS B P 12w Knabs BMTA0 (Use with AL30 & AL50) £2-15
2 4

1-10

T461 (Use with ALI0) €188 P & P 1dp
TH38 (we with AL20) £1-83 ' & P 15p

& P25p

PA 12. PRE-AMPLIFIER SPECIFICATICN

The PA 12 pre-amplifier hax heen designed to match inte Fregnency response

most budget stereo syatens. It ix cowmpatible with the 20Hz GOKHz¢ 3B

AL 10, AL 20 and AL 30 auwlio power amplifiers and it Rans control

can bhe supplied fram their associated power wupplies. | Trente control
There are two stereo inputx. one has been designed for use
with *Ceramic cartridges while the auxiliary jnput will | “Tnput J Iapedance
suit most $Magnetic cartrillges. Full details are given in
the specification table. The four controls are, from left to
right: Volume and an/olt switch. balanee, bass anid treble
Mize 152mm x 84inn Baum

Sensitivity 300mVy
TTnbut 2. hopedance

Sennitivity 4V

+ 12dB at 60Hz
4 14dB at 14K H2

I Meg. ohm

30 K ohms

Look for our
SEMICONDUCTOR ADVERTISEMENTS in
Practical Electronics
Wireless World
Radio Constructor
Electronics Today

ALL PRICES INCLUDE V.A.T.

The STEREO 20

The *Stereo 20° amplifier ix mounted. ready wired and test
on a one-piece chasds measuring 20 cin x 14 e A et
This compact unit cones complete with onfoff switc
voluime control, balance, basx and treble controbs
Transformer, I'ower supply aind Power amps.
Attractively printed front panel and iatch-
ing control knobs. Thi " Stereo 20° has been
degigned to (it intc nwst turntable plinths
without interfering with the mechanism or,
alternatively, inte a wseparate cabinet
Output power 20w peak. Input 1 (Cer.)
300m\ into 1M. Freg. resw. @5tz-25kHz.
Input 2 (Aux.) 4V into 30K. Harmonic
distortion- Bass cortral + t2dB at

60Hz typicatly 0-25°, at 1 watt

Trehle con. 4 T4A B at” 14k Hz

S50W ok 25w (RMS)

DISTORTION!
HI-FI AUDIO AMPLIFIER

THE ALS0

* Frequency Response 15Hz to
100,000—1dB.

ONLY

£3°58 cacn

* Distortion—better than 1% at b 33?&')’ RolizaSRuOasd

1 KHz.

* Load—3, 4,8 or 16 ohms.

* Overall size 63mm
* Signal to noise ratio 80dB. 105mm X 13mm.
Tatlor made to the most stringent spectications axing (op quality compourud
and incorporating the latest solid state cirenitry and ALRO was conceived to Al
the need for all yaur A F. amplification neerds.
FULLY HUILT TESTED GUARANTEED

STABILISED POWER
MODULE SPM80

APRO is especially designed 1o power 2 of the ALH
amplifiers. up to 15 watt (r.m.a) per channel simul
Laneously. Thix mordule enbodiesx the latest component-
and circuit techniyues neorporating complete shor
circuit protecti With the addition of the Maina Tran~
torter MT80, t it will provide outputs of up to 1.
amps at 35 volts. B i~ 105mm < 30mm.
I'hese units enable you Build Audio 8ystems of the highes
wuality at a hitherto uuobtamable price. Also ideal for mai
uther applications wcluding:  Disco Systems, Public Addrexs

Intercotn Units, ete. Handhoak available 100 PRICE £3 25
TRANSFORMER BMT80 £2-15 p. & p. 28p

STEREO PRE-AMPLIFIER TYPE PA100

Built (o a xpecification and NOT a price. and vet still the greatest value on the marku!
the PAL00 xtereo pre-amplifier has been conceived Iranr the lateat circuit technignes
Designedd far use with the AL50 power amplifier nyatem, thisquality made unitincorporate-
no lexs than eight silicon planar transistors. two of these are npecially selected low noise
NPN «deviers for use in the input stages.

Three switched stereo inputa. and ramble and scrateh fliters wre features of the PA L0
which alss has & STEREO/MONO switch balanee and continuously variabt
base and treble controls.

SPECIFICATION
Frequency Respotise 20z 20K Hz £ idn
Harmonic Distortion hetter than 0-1°9,
Inputs: |. Tape Head 125 mV into 50K Q

2. Radio. Tutier 35 mV into 50K

3. Magnetic P.t I3 mV into 50K Q
Allinput voltages are for au cutput of 250mV. Tape and P.U. inpn
equalised to RIA A curve within 4 1d B, from 20Hz to 20K Hz_
Bass Control + 15bB at 20Hz
Treble Control + 15dB at 20 KHz

Filters: Rumbte (High Pax<) 100Hz
Bcerateh (Low Pawx BK iz
Signal/Noise Ratin better than - B5UHK
Input overload 264 B
supply 35 volty at 20mA
Ditensions 292mm x 82mm x 3b5ttn

ONLY £13:15
SPECIAL COMPLETE KIT COMPRISING 2 AL50's, 1
SPM80, 1 BMTS0 & 1 PA100 ONLY £25-30 FREE p. & p.

Giro No. 388-7006

Please serid all orders direct to warzhouse and despatch deparfment

P.O. BOX6, WARE - HERTS
Poslage and packing add 11p. Overseds add extra for .airmail.
Minimum order 55p. Cash with order please.

Guaranteed Satisfaction or Money Back
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- SAVE MONEY

SO the winter's economic crunch has come as most realistic
prophets have forecast. We have read, heard, seen and
experienced at first hand some of the revivals of the immediate
post-war social and economic problems, not forgetting that
dreaded winter of 1947. We do not intend here to rub the salt
further into the wound but rather to look at ways and means of
making our lives just a little more bearable.

Practical Wireless showed foresight in the autumn of 1973
which paid off. The power crises ever looming in our midst,
we grabbed at the expected misfortunes in the electricity supply
industry by publishing at the right time an emergency lighting
unit to operate from a car battery. This proved so popular that
we are now short of copies for office use. For those of you who
missed it we publish in this issue a slightly different version
(suggested by a P.W. reader) that uses a ready-made
oscillator coil.

If you have thoughts about visiting the SONEX or other hi-fi
exhibitions in the vicinity of London Airport in March, but are
seriously wondering where the money to buy is going to come
from, because of the Chancellor's mini-budget restrictions, again
take a crumb of comfort from P.W. For less than a pound you
can have not only the widest variety of do-it-yourself designs
over the next three months, but also the freedom to control your
own spending over whatever period you choose. You can pur-
chase components and build your own equipment at leisure
without worrying about interest charges.

This month’s issue sees the start of a new hi-fi project with
a difference. We do not recall ever seeing a similar project
before in a magazine that incorporates a cassette recorder. We
could then be justified in claiming yet another first for the
do-it-yourselfer. The result is that you can save on the cost of
a system for the home that gives you a.m. and f.m. radio, tape
record/playback, the playing of pre-recorded cassettes, and with
an added pick-up you can play back stereo discs. This quality
system is in stereo and the cassette machine is left to your
choice to suit your requirements and, most important, your
pocket. If you are seriously interested in quadraphonic sound
there is ample room in the unit to include a second pair of
amplifiers and an uprated mains transformer.

If you have your own hi-fi set-up already, but you could do
with a useful piece of test gear to help you set it up or locate
some of those obscure faults, you will be interested in the
Trouble Tracer that we published in the last two issues and the
Waveform Generator in this issue,

Finally, most of you will already be hooked on our P.W. Data-
card system; numbers 7 and 8 in thisissue are specially designed
for those who require “finger-tip” information on local recep-
tion and guidance on aerial installations.

M. A. COLWELL—Editor.

O A L

The April issue will include a new unique portable
5-band radio receiver; a ‘‘short-wipe’’ unit for clearing
April showers from your car windscreen; an article
that explains impedance matching in audio equip-
ment; a special tool kit arranged by Practical Wireless
for its readers at a favourable price. Cut your costs
again—order the April issue of P.W. now. See the
footnote and further details on page 1075.
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IMPORTANT MESSAGE
TO ALL READERS

Readers of '‘Practical Wireless”
and most other magazines will be
aware of the restrictions imposed by
the Government and as a result of
Trades Union action in various
industries. To ensure that you receive
your copy of "Practical Wireless" at
the earliest possible date, we have
to rely on effective communications
and delivery through the post and
by railway. We also depend on the
operation of electrical equipment and
printing machinery. Petrol and diesel
oil are vital to the needs of our job
in quick and effective processing of
editorial and advertising material,

We are sure that you will under-
stand the many problems that con-
front all of us. We therefore request
your patience and understanding
during any temporary period when
publication may be delayed.

We regret that due to the effects
of the current industrial situation, the
number of pages in this issue has
had to be limited. We apologise to
advertisers who were unable to
insert their full allocation of product
announcements and to those unable
to appear at all in this issue. Such is
the “pulling-power” of Practical
Wireless and its advertisements that
we recommend booking early for the
next available issue.

Plessey IC book
LESSEY Semiconductors has
P produced a comprehensive
235-page Databook giving
details of its extensive range of
silicon integrated circuits.
Continuous emphasis on the
development of processes and cir-
cuits by Plessey has been demon-
strated by the successful intro-
duction of Bipolar Process III
circuits and MNOS electrically-
alterable non-volatile memories.
The first products from these
new processes are detailed in the
Databook along with the wide
range of both special and stan-
dard products currently available.
Copies of the Integrated Cir-
cuit Databook are available on
application to Plessey Semicon-
ductors Limited, Cheney Manor,
Swindon, Wiltshire,

Sonex rival
I-FIDELITY ’74 is a rival
H exhibition which will run
concurrently with Sonex at

the Heathrow Hotel. More details
next month
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ISB for broadcast radio?

waves has been carried out at Siemens laboratories in West

WORK on the problems of am. broadcasting on medium and long

Germany. The independent sideband (ISB) system, proposed by
the Hamburg Institute of Radio Engineering is being seriously considered
to overcome some of the problems of increasing mutual interference.

Siemens engineers are quick to point out that the review of broad-
casting frequency allocation, due within the next eighteen months,
should recommend ISB to enable expansion up to double the number
of programme channels for the same number of transmitters. An added
advantage is that ISB offers the equivalent to SSB in terms of inter-
ference, bandwidth and fading, and could be implemented locally
without the need for international agreement.

The major drawback is that
receiver design will have to be
altered so that a phase shift net-
work can be employed for the
150 to 4kHz band to separate the
two side-bands by at least 40dB.
ISB receivers would be capable of
processing signals in the SSB and
DSB modes, with improved recep-
tion on DSB by listener selection.
Transmitters would  probably
handle signals with the dynamic
range reduced by 30dB.

s
o
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Modules and valves

T a recent visit to the huge
Mullard manufacturing
complex at Blackburn re-

cently, we were privileged to see
the making of those ‘liquorice
allsorts” coloured capacitors that
are now familiar on printed cir-
cuit assemblies. Readers will also
be pleased to learn that valves,
mostly for television, are still
being made in millions although
the range of types has been
rationalised to fit the economic
needs of setmakers and service-
men.

We also saw the assembly of
Mullard modules: the LP1185 f.m.
i.f. strip; LP1186 d.c. voltage con-
trolled tuner for Band II; LP1159
am. if. strip; LP1162 4 watt
amplifier; LP1164/1 rf./i.f. ampli-
fier for a.m./f.m. radio; LP1402
f.m. tuner with capacitor tuning.
Mullard are working on a
modular design stereo decoder for
release soon.

Our picture here shows the
polyester foil type capacitor going
through the colour code dip paint-
ing process. These are only a few
of the vast activities on this 46
acre site employing approximately
4,000 people.

Torbay A.R.S.

HE Torbay Amateur Radio

I Society, G3NJA, has pro-

duced its first magazine.

One of the main features is that

of v.h.f./u.h.f. conversions.of com-

mercial equipment for the

Amateur. This has been written
by E. Hayman, G3ABU.

The T.A.R.S. are willing to add

any readers’ names to their
magazine mailing list. Alterna-
tively readers may become

Associate Members for the sum
of 50p annual subscription. They
would then receive a free copy.

The magazine will be produced
on alternate months and further
gen may be obtained by sending
a s.a.e. to Frederick J. E. Bolton,
G3VTQ, Top Flat, 23 Waverley
Road, Newton Abbot, Devon.
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Radar pioneer dies

IR Robert Watson-Watt, C.B.,

S F.R.S. died on 5th December

at the age of 81. Sir Robert

will be one of those famous names

in the U.K. associated with great

electronic inventions and in his
case radar.

Early in his career he worked
on the use of radio to detect
thunderstorms. Radio direction
finding found fame for him in
World War I1. Civil applications
include airlines and shipping; a
fitting tribute being the recently
opened computer assisted radar
tower and communications system
for shipping within a 20 mile
range of Liverpool.

The , communications system
was installed by Decca Radar
[.imited.
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AVEFORM
_GENERATOR

J. B.DANCE M.Sc

THE Signetics NE566 integrated circuit function
generator can be used to construct a simple
unit which will provide a variety of wave-
forms over a very wide frequency range.

The prototype unit will be described in detail.
However, a number of variations will be discussed
so that individual readers can make modifications
which may make the unit more useful for their
own particular purposes.

The basic waveform generator produces triangular
waves and square waves, and it is especially suitable
for use in audio amplifier testing. An additional cir-
cuit can be used to produce sine waves in addition
to the other two waveforms. The circuit can be modi-
fied to produce rising or falling waveforms of high
linearity instead of the triangular waveforms. In
this case short rectangular pulses are available at
the output which previously provided square waves.

THE BASIC CIRCUIT

The circuit of the basic function generator is shown
in Fig. 1. The voltage at the slider of VRI1 is applied
to pin 5 of the NE566V and also pin 6 via Cl. The

current passing to this latter pin is determined by
the value of the voltage at this pin and by the resis-
tance between it and the positive line. This current
is used to charge and discharge the capacitor selected
by S1b. ]

A Beckman ‘Helipot’ precision ten-turn helical
potentiometer is employed for VRI1 together with
a Beckman turns counting dial; this enables the
frequency of oscillation to be set reasonably
accurately. The value of R1 has been chosen so that
the potential at pin 5 never falls below three-
quarters of the positive power supply line potential
(as recommended by the manufacturers of the inte-
grated circuit).

The frequency of oscillation .is proportional to the
voltage between the positive power supply line and
pin 5; this voltage is in turn proportional to the resis-
tance of VR1 between the positive line and the
slider. In the circuit of Fig. 1, the frequency of
oscillation is set to 10Hz, 100Hz, 1kHz, 10kHz, 100kHz

A The finished waveform generator

with its direct reading dial. The
necessary components to produce a
ramp waveform can be added to the
circuit board. For converting tri-
angular waveforms to sinewaves a
separate unit is required.

<« Fig. 1: Circuit of generator pro-
ov ducing square and triangular waves

over a wide range of frequencies.

+10Vto 24V
VR2 VR3 VR4 VRS VR6 VR7
5k Sk 5k 5k 5k 5k
Sla
[ 3%
c , 27k
| 6
& VR K nF 5] 4 @
Fr
$ Frequency I NESE6V Outputs
' S,
'
s 1
CRY 5
3-6k
ce c6 +[c7
=T =BT T
1050 )
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or IMHz (depending on the range) when the slider
of VR1 is set at 10-0. At other settings of the dial,
the frequency is closely proportional to the dial
setting. For example, a dial setting of 5:67 on the
1kHz range produces an output of 567Hz.

Many types of capacitor (especially electrolytic
types) have very wide tolerances in their capacitance
value. It is therefore necessary to calibrate the fre-
quency at one point on each range to obtain accurate
frequency readings. In the circuit of Fig. 1 this is
accomplished by the adjustment of a different trim-
mer potentiometer (VR2 to VR7) for each range
used. The switch which selects the trimmer, Sla, is
ganged with that which selects the range capacitor,
S1b.

FREQUENCY COVERAGE

The frequencies available from the six adjustable
ranges employed are shown in Table 1. The upper
frequency limit of 1MHz is determined by the charac-
teristics of the integrated circuit used. In the table
it has been assumed that a frequency range of 20:1
may be covered using any one capacitor. However,
more accurate frequency settings may be obtained
by limiting the coverage of each range to 10:1, as
was-done in the prototype.

TABLE 1. Tolal frequency coverage possible with six capacitors. In
practice each range is reduced lo a ratio of 101,

The writer has found that a frequency range of
about 30:1 is about the limit with any one capacitor.
At settings of the frequency dial of less than about
0-3 the output waveforms become distorted, whilst
oscillation ceases at settings below about 0-25. It
was noted that the square waveform at 1MHz was
somewhat distorted. The lowest frequency range in
the prototype was 0-5 to 10Hz and it is assumed
that most readers will not require frequencies below
this value. Extra ranges can easily be added if
required. However, an additional trimming poten-
tiometer must be included in the Sla circuit for each
extra range. A 100uF capacitor in the Slb circuit
can be used to produce a range of 0-05 to 1Hz, a
10004F capacitor a range of 0-005 to 0-1Hz and a
10000.F capacitor a range of 0:0005 to 0-01Hz
(0-0005Hz is one cycle in about 33 minutes).

When using very large capacitors, check. that
their leakage current is not excessive. The lowest
possible frequency is probably about one cycle every
few hours, but the writer has not tried to obtain
frequencies quite as low as this. Some industrial appli-
cations may be found for generators of extremely
low frequencies.

CONSTRUCTIONAL NOTES

The basic oscillator circuit ‘of Fig. 1 was con-
structed in an Eddystone die-cast box of approxi-
mate dimensions 41 x 313 x 24in. (Cat. 6908P). The
Helipot VR1 and switch S1 are mounted in the base

of the box and the circuit board along one of the -

| ! ¥ X e N v %

! RANGE | CAPACITOR @;FREQ. ED\I"EH#GEQ ;
1,7 B 104F ¢ lieee 4 0-SHz- 10Hz £
Wi e B ?W‘IJ:AF o *;§ = SHz-100Hz 33;3;’/” i

3 oy %, 100nFi., * 1 ¢ o SoHz- 1kHz F

Iy 5, %, - 40nF ¥ » i;@éfg EOOHz-10kHz o
5:7% 4. AnF % S W . SkHz-100kHz g% &

[ 3 ~  100pF v | s sokHz-< 1MHz @ ’

.e, ”ilﬂ"‘; % Cotps ’)¢~3§é§3§§ff :

Output sockets

Circuit
board

(component
side)

b LA

Fig. 2: General Jayout of components in the die-cast box.

longer sides Fig. 2. No components were mounted
on the lid of the box since this procedure enables
the lid to be removed without the inconvenience
of having wires between it and the main part of the
box.

The six miniature Beckman trimmer potentio-
meters are mounted on the circuit board Fig. 3,
their connecting tags being inserted through holes
in the board and bent over before the connecting
wires are soldered. The integrated circuit socket is
also mounted on the circuit board by passing the
pins through holes in the board and soldering the
connections to them.

C1 is mounted on the circuit board, but C2 to C7
are mounted around the switch S1. No power supply
was included in the box, since it is generally more
convenient to employ an external 12V battery. How-
ever, a mains power supply could be included if a
rather larger box is employed.

If the circuits for the ramp and short pulse
generator are required, they must be included in
the basic oscillator unit itself. However, if the tri-
angle-to-sine wave converter is made, it will prob-
ably be more convenient to construct it on a separate
circuit board.

CALIBRATION

The best way of calibrating the frequency settings
involves the use of a digital frequency meter which
automatically counts the pulses from the oscillator
over a timed period. Alternatively a pulse counter
may be used with a manually operated stop watch.

Calibration may also be carried out using a good
oscilloscope with a calibrated time base. Alterna-
tively the calibration may be set by adjusting the
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trimming potentiometers so that the output ‘zero
beats’ with the signal from a calibrated generator.
At higher operating frequencies harmonics of the
square wave output may be allowed to beat with
a radio signal, using a receiver.

If very low frequency ranges are incorporated in
the unit, the operating frequencies are best deter-
mined by connecting a voltmeter across the square
wave output and timing the movements of the meter
needle.

It is normally best to calibrate the unit at a point
near to the highest frequency on each range. The
linearity of the resistance of VR1 with the dial set-
ting is very good (better than 0-25%). However, the
writer has found that the frequency of oscillation
of the NE566V may depart from linearity by up to
about +1% at the lower frequencies in each range.

If a constructor does not like an instrument in
which the oscillation ceases at the very low fre-
quency end of each range, it is possible to set the
dial so that it reads from 1-0 to 11-0. In this case
a 100 ohm resistor, preferably of 0-5% tolerance,
should be inserted between the upper end of VRI
and the positive supply line in Fig. 1 so that the
readings are directly related to the frequency of
oscillation. Operation in this way is likely to in-
crease the errors in the frequency settings, since
the percentage linearity tolerance of a precision
helical potentiometer is typically about ten times
better than the resistance value tolerance.

OUTPUTS

The circuit of Fig. 1 provides good square waves
and also linear triangular waves, both at 50 ohm
output impedance. These outputs are adequate for
many applications, since the triangular waves can

often be used instead of sine waves when their
harmonic content is not disadvantageous.

Both of these output waveforms are superimposed
on steady positive potentials. The latter can be re-
moved by capacitive coupling except at low frequen-
cies where it is difficult to obtain an adequate time
constant to preserve the waveform. The average
potential of either of the output waveforms can be
made equal to earth potential by employing a power
supply consisting of suitable positive and negative
supply voltages both isolated from earth.

TRIANGLE-TO-SINE CONVERSION

If a sine wave with a relatively low harmonic
content is required, a diode-resistor shaping network
may be employed. A fairly complex circuit is re-
quired if the shaping must be carried out reasonably
accurately. A simpler solution involves the use of
the conversion circuit described below.

At a fixed gate voltage, the first part of the drain
characteristic of a junction field effect transistor
(FET) approximates to half a sine wave. How-
ever, further increase of the drain voltage pro-
duces little effect on the drain current. The first part
of this characteristic can be employed to shape a
triangular wave into a reasonably good sine wave.
If a triangular wave is applied to this circuit the
positive going part of this waveform will produce a
drain current of half a sine wave. In order that both
the positive and negative parts of the triangular
wave shall produce the corresponding parts of a
sine wave, the type of circuit shown in Fig. 4 may
be employed. This utilises the fact that the drain and
source electrodes of an FET are essentially inter-
changeable.
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0000000000 00000000@O0O0O00OOO00O0000O0O
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Fig.3: Veroboard pins are used
o support the few components
on the circuit board. The
trimmer potentiometers are
0000000000000 000O00000000000O000O000O0O0 used lo adjust the calibration of
ov o o o, ] the six frequency ranges.
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1052

wwWwW americanradiohistorv com


www.americanradiohistory.com

+12V

R3
c2 10k

Input
from pind c1

of tign 4 R1 D1
'—’\N\, S iN914
1OpF 3K 7 e
NE531V

Tr1
2N697

> VR2, 25k
Set amplitude

3 D2

1

T

=
z
©
=
S

R2

4.7k / 3
R4
% Set DC level 10k$

VR | Tr2
| Ok 2N2904

R7
100, 1%

Sine wave
output

-12V

ol

e, Amplifier -

T

Triangular wave to
sine converter

Fig. 4: Suitable circuit for converting a triangular wave to a sine wave.

PRACTICAL SINE CONVERTERS

It should be clear that the amplitude of
the triangular wave applied to the circuit of Fig. 4
is quite critical if one requires a good sine wave
output. If the input to this circuit is too large in
amplitude, the output pulses will have fairly flat
sections in place of the normal sine wave peaks. If
the input amplitude is too small, the output will be
approximately the same form of triangular wave as
the input.

It must therefore be possible to alter the ampli-
tude of the triangular wave fed to the circuit of Fig. 4.
In addition, the output impedance of the source
of the triangular waves must be small and there
must be no steady voltage superimposed on the
triangular waves. An amplifier of variable gain and
of low output impedance is therefore employed
between the output of the 566 circuit and the input
of the triangle-to-sine converter. '

CONVERTER CIRCUIT

The circuit of a practical triangle-to-sine wave
converter is shown in Fig. 4. The triangular wave
input from the circuit of Fig.l is capacitively
coupled to the input of a Signetics NE531V high slew
rate operational amplifier; it therefore follows that
this circuit is unsuitable for use at very low fre-
quencies with the values shown, since the coupling
time constant would be inadequate.

The complementary output transistors Trl and
Tr2 provide a low impedance output to the con-
verter circuit of Tr3. The preset potentiometer VRI1
is set so that the potential at the emitters of Trl
and Tr2 is zero volts when no input is applied to the
circuit.

The voltage gain of the circuit of Fig. 4 from the
input to the emitters of Trl and Tr2 is equal to
the resistance of VR2 divided by R1. The amplified
triangular wave is applied to the circuit of Tr3,
the operation of which has already been discussed.
The author found that the sine wave output voltage
was of the order of 0-7V peak to peak and that it
has no steady component superimposed on it.

wwWwW americanradiohistorv com

The gain control, VR2, must be set carefully so
that the output waveform shows minimum distor-
tion, adjusting the gain whilst examining the output
waveform by means of an oscilloscope. If, however,
a waveform analyser is available, VR2Z may be
adjusted for minimum third harmonic distortion.

A satisfactory sine wave was obtained using fixed
resistors for R7 and R8. However, one of these
resistors may be replaced by a 50 ohm resistor in

_series with a 100 ohm preset trimmer so that the

output may be adjusted for minimum second har-
monic distortion (preferably using a waveform
analyser). It should' then be possible to obtain a
sine wave output with very low distortion.

The writer tried replacing the NE531V integrated
circuit with a #A741V which has the same connec-
tions. It was found that the NE531V could operate
at. higher frequencies, but in neither case could
satisfactory operation at 1MHz be obtained.

The secrel of Lhe direc! frequency read-oul lles In the use of the muiti-
turn Helipot potentiometer, right centre.
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A simple circuit using two cascaded emitter fol-
lowers for driving an FET triangle-to-sine converter
was published in the February 1973 issue of Wire-
less World. However, a circuit with voltage gain is
required when the triangular wave output from a
566, operated from a 12V supply, is to be converted
into a sine wave.

RAMP WAVEFORM GENERATORS

The circuit of Fig. 1 can be easily converted into
a generator which produces either a rising or a
falling linear ramp waveform. At the end of each
ramp the output quickly returns to its initial level
and another ramp commences.

In order to produce a rising ramp waveform, the
capacitor connected to pin 7 is allowed to charge,
but at t"e end of the charging period it is rapidly
discharged. The ramp waveform appears at pin 3
of the 566 in place of the triangular wave. A fall-
ing ramp is produced in a similar way; at the end
of the discharging period, the capacitor connected
to pin 7 is rapidly re-charged.

RAMP CIRCUITS

Fig. 5 shows the components which must be added
to the circuit of Fig. 1 to allow either rising or fall-
ing ramps to be produced. When the switch S2 is
in position 1, the additional components shown
dotted are not used and the circuit therefore pro-
vides the normal square and triangular output wave-
forms. When S2 is in position 2, a falling ramp wave-
form is generated, whilst in position 3 a rising ramp
is formed. Short negative going pulses are available
at pin 4 when S2 is in position 2 and short positive
pulses when S2 is in position 3.

Let us now consider in detail the operation of the
falling ramp generator when S2 is in position 2.

If the output from pin 4 is in its high voltage
'state, little current passes through D1 of Fig. 8.
The base and emitter of Trl are therefore at about
the same potential and this transistor passes little
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Fig. 5: Additional circuitry, shown dotted, to produce rising or falling
ramp waveforms.
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% components list

= = % o

Rl 3-6kQ 5% W  R2 2-7k( 10% {W *
VR1 1kQ 0-259% linearity (Beckman ‘Helipot’kTypye

VR2-7 5kQ trimmer po:)ts1 (Beckman Type 89P)

%

~ C1 1nF .. C2 100pF C3 1nF
Ali 25V polystyrene . P
C4 10nF | ~C5 100nF C6 1uF oW

All 25V polyester
C7 10uF 24V electrolytic

Miscellaneous

IC1,” NES66V (Low cost alternative is LM566—
Ambit International). 8 pin DIL socket. S1, 2 pole,
6 way rotary switch. Turns counting dial for Helipot *
(Beckman Type RB). Die-cast box (Eddystone Type
6908P). Piece of plain veroboard. (Note: VR1 with
dial and VR2-7 available from Athena SMC Ltd.,
140 High Street, Egham, Surrey).

Basic Components for Triangular-Sine Wave

Converter
R1 3-9kQ2 R2 4-7kQ R3 10kQ2
R4 10k ~R5 1MQ R6 1MQ
All 10% W
R7 10002 R8 10002
Both 1% W
VR1 10kQ VR2 25k} (Beckman Type 89P)
C1 10uF 15V : C2 100uF 15V
D1-4 1N914 Tri 2N697 Tr2 2N2804
Tr3 2N3820 NE531V (Low cost alternative is

LM318H—check ieadout connections)

Basic Components for Ramp Wave Converter

Rl 22kQ © R2 10kQ .
R3 4-7kQ R4 22kQ :
. AlL10% W
D1 1N914 D2 1N754 (6-8V)
Tri 2N3703 Tr2 2N697
current. The output from pin 3 therefore falls

linearly with time, unaffected by the additional com-
ponents.

When the output from pin 4 falls to its low voltage
state, however, D1 conducts and the base of Trl
becomes negative. This PNP transistor therefore con-
ducts and rapidly charges the capacitor selected by
S1b. The voltage at pin 3 therefore rises rapidly
to its maximum value before a further falling ramp.
is generated.

The output from pin 4 consists of short negative
going pulses which occur each time the ramp wave-
form at pin 3 rises to its maximum value. These
waveforms are shown in Fig. 6. When the capacitor
selected by S1b is small, the negative going pulses
at pin 4 were found to be about 0:2;s in length.

IS

(a)q

(b) . " ! '

Fig. 6 : Waveforms obtainable from the circuit of Fig. 5.
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NEW TUAC POWER MODULES. Now in their second success-

ful year offering more power and quality than ever before.

TP100 % 125 Watts RMS continuous sine wave output
lllustrated + 4 RCA 150 Watt 15 Amp output transistors

a Y Special layer wound driver transformer
Y Short, open, and thermal overfoad protection
Y Compact size: 7 x 6% x 3in.

TL100 100 Watts RMS sine wave TL60 £9.75

IHustrated %2 RCA 15 Amp output transistors * 60 Watts RMS
YRugged transformer driver SINEpWaVS
. . % RCA 115 Watt output transistors
Y Full thermal overload protection *Only six connections to make
+Compact size: 5 x 5 x 3in. JSame size as TL100

Specification on all three power modules :
All output power ratings +1dB. Output impedance 8-15 Ohms. THD at full power 1% typically 0-5%.
Input sensitivity 60mV into 10kQ2. Frequency response 10Hz-25kHz +2dB. Hum and noise better than —75dB.

Power supplies vacuum impregnated Transformers with supply board incorporating
stabilised pre-amp supply :

PS 125 450 voits for one TP100 - - .. - - w aa oo £8-75
PS 100 +45 volts for one TL10C 5. .. e A 44 B ma an £8-00
PS 60 440 volts for one TL60 i - al .. = = of .. £6-75
PSU 2 For supplying Disco Mixer o A o o3 a0 .. .. .. £3-50

PRE AMPLIFIERS

All Tuac audio modules are constructed on glass fibre P.C. board, are ready assembled and fully tested. Low noise silicon

and FET transistors together with H.S. carbon film resistors are used throughout. Extenslve research has gone into the VAoa |LLUSTRATE D

various wide range tone control clrcuits, produclng superb sound quality from any signal. Previous range still available. — =

40V d.c.: 60mV ofp. >3

VA0S Vol, Treb, Mid and Bass Controls. HI IMP. FET I/P. Suitable Mic, Guitar, Radio, Crystal/Ceramic £4.22 - s = T -
P.U. Sensitlvity 4mV. Treb +35dB at 16kMz, Mid +20-15dB at tkHz, Bass +20-10bB at 40Hz.

i v 2 Y Ry Tl
‘ : : g
VAO6 Vol, Treb and Bass Controls. 8mV sensitivity. Treb +28-15dB at 12kHz, Bass +18dB at 40Hz.  £3.72 ‘*7? e T 3 ?

AMF01 Tuac Auto Fade Unit fades music when you speak. a 17 " ”
Auto Mic Over-ride for Disco use. Feed Deck and Mic Pre-amps in. Auto fade Q/P to main Amp. £4 40 SIZE 65 x2"x1
30mV operating level. Depth and Vo!. Controls.

ALL PRICES INCLUDE V.A.T. AND POSTAGE AND PACKING

ACCESS & BARCLAY CARDS ACCEPTED, JUST SEND US YOUR NUMBER. H.P. ARRANGED THROUGH PAYBONDS.

R ) TUAC DISCOTHEQUE MIXER WITH AU'II'O FdADdE O
, . ~ Designed for the discerning D.J. of professional standard.
QQ Q 0 Q O O 0 o Q Offering a vast variety of functions.

TUAC— Controls: Mic Vol, Tone, Over-ride depth, Auto Manuat Sw. Tape Vol, L & R Deck Faders,
L e Q e ) 2 ® Deck Volume. Treb. & Bass. H. Phon Vol, Selector. Master Vol, on/off sw. Max. output
- Bis - i * 1V RMS. Specification as VAO06. PANEL SIZE 18" x 41” DEPTH 3~
TUAC HIGH POWER AMPLIFICATION=built to high TUAC LIGHT MODULATORS
standards, and built to e e SIS e
® last tested. .
4 Three channel light mod-
50 WATT RMS SINE WAVE ulator wlll control three

separate sets of lights, up

¥ f
L] ALL PURPOSE AMPLIFIER o 1000 Watts each set. One
Suitable for Disco, PA, Gultar. 4 inputs, channel responds to the
2 yolume controls. Master volume, treble, bass, one to the middie, and
middle and bass controls. Rugged clr- one to the high frequencies. 3 Channel SILMB illus.
cuit, rugged leather-cioth covered case, Input sensitivity only 0-5
short and open circult protection. Tone watt | Three individual controls allow for adjustment of
control specification as VAO08 pre-amp. the three channels, and a master sensitivity control allows
FULLY FUSED. for input levels up to 100 Watts to be safely accommodated.
# Fu!l interference suppression. Futl SILMB 3 Channel

50 wave control. Isolating Input trans- 0
44.00 former does not affect Amplifier 1 5
WATT operation. Fully Fused.

SINGLE CHANNEL VERSION S2LMB

100 Increased capacity of 1800 Watts. S2LMB 1 Channel
[ ] Sensitivity control. Isolating input O
WATT transformer does not aftect amplifier £6 47

operation.

SR U ) TUAC Ml i
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Why pay more - look at our
Fantastic Bargain Offer!

PENTHOUSE

A COMPLETE AUDIO SYSTEM
An all "White'" Hi-Fi Stereo System to blend with modern furnishings.
Solid state, fully transistorised tuner/amplifier with Stereo Multiplex
Decoder. 4 wavebands Long/Medium/Short/VHF, 8 watts per channal
(music power) output. The latest BSR CI129 3 spesd Mono/Stereo
record changer. Two white matching bookshell speaker units. Also
wailable in teak finish OUR PRICE £55-00

Credit terms £5 00 deposit plus £2-50 p. & p. followed by
ments of £6-40. Total Credit Terms £62.60 SEND £750 T

KLINGER

FIVE NINETY THREE
UNIT AUDIO SYSTEM
with BSR McDonald
3-speed Record Player,
matching 4-unit Loud-
speaker Systems and
FREE Stereo Head-
phones.

High performance Stereo
Amplifier designed for home
entertainment at economical
cost. Represents a considerable advance in solid state, high fidelity
stereo amplifiers. Outstanding performance is allied to meticulous
construction, comprehensive facilities, installation simplicity and
attractive styling.

10 watt RMS per channel; push button selectors; tone controls;
balance control; tape record and replay facilities. Stereo headphone
socket on front panel with automatic speaker muting; Teak finish.

Qur price £75-00 + £2-50 p. & p.

Credit Terms £7-50 deposit + £2-50 p. & p. 9 monthly payments
of £8-70(total £85-80) SEND £10-00 TODAY.

The uncabineted system s ideal as an economical replacement for
in  outdated chassis. Stereo Amplifier for Stereo/Mono record
reproduction. Tuner with medium, long and short wavebands provides
Worldwide coverage, even the weakest continental stations can be
received with superb clarity. Push button band selection, 10 watts
total output. Frequency response 25-18000 Hz.

LATEST BSR STEREO/MONO TWIN ELLIPTICAL SPEAKERS
RECORD CHANGER plays ali These low impedance, perma
cvpes of 7in., 10in., and 12in. nent magnet units have been
Mono or Stereo records. Manual specially  selected to provide
or automatic play. the fullest range of audio

reproduction.

EASY TO INSTALL—NO TECHNICAL KNO W-
LEDGE REQUIRED. List Price £45-74. OUR PRICE
£35 Credit _Terms £3-50
deposit plus £2 Post & Packins
folrowed by 9 paymentsof £4-1
(Total Credit Terms £44-40)

Don’t miss this bargain.

LS SEND £5-50 TODAY
ALL EQUIPMENT COVERED BY OUR 12 MONTHS FULL GUARANTEE

CALLERS WELCOME
100 Chase Side, Southgate,
PW 3/74 London NI14 5PL
. Tel: 01-886 3733/9666
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STILL at £42-50
Solartron €D 711S.2 Double
Beam Oscllloscope DC-9 me/s;
3 mv/em; trigger delay; crystal
callbrator; 4, flat faced tube, In
good working condltlon. Carr,
£1:50, N

12 LONG PERSISTANCE CRT,
Full spec. Price £7-50 to Inciude
V.A.T. and Carrlage.

MAKE YOUR SINGLE BEAM
SCOPE INTO A DOUBLE WITH
OUR NEW LOW PRICED SOLID
STATE SWITCH. 2 Hz to 8 MHz.
Hook up a 9 volt battery and connect
to your scope and have two traces
for ONLY £5:50, P. & P. 25p. {Not
cased, not calibrated.)

NEW WIDE RANGE WOBBU.
LATOR. 5 MHz to 150 MHz up to
15 MHz sweep width. Only 3 controls,
preset RF level, sweep width and
frequency, ldeal for 10-7 or TV IF
allgnment, fliters, recolvers. Can be
used with any general purpose scope.
Full instructlons supplled. Connect
6 3V A.C, and use wlthin minutes
of receiving. All this for ONLY
£5-75, P. & P. 25p. (Not cased, not
calibrated.)
20 Hz to 200 kHz WB.

SINE and SQUARE GENERATOR.
Four ranges. Independent amplitude
controls, thermistor stabllised. Ready
to use, 9V supply required. £7-85
each, P. & P. 25p. (Not cased, not
calibrated.)
GRATICULES . 12cm x 14cm high
quality plastic 15p each, P. & P. 5p.
£1 worth of 'UFS’. Six Brand New
capacitors all between 15V and 100V,
Total capaciatnce not less than
7,000mid. P & P 45p,
PHOTOMULTIPLIER  type 931 A
£3-25 ea. P & P 25p.
ROTARY SWITCH PACK—6
brand new switches {1 ceramic; 2 off
4pole 2 way etc.). SOp P & P 20p.
PLEASE ADD 10°% V.A.T.

(rear Tech. College)

COMPONENT PACK consisting
of 5 pots, various, brand new: 250
resistors 4 and ¢ watt, many high
sg,abs. etc. Fine value at 50p, P. & P.

17p.

P.C.B, PACKS S & D. Quantity
2 sq ft—no tlny pleces. 50p plus
P. & P, 20p.

FIBRE GLASS as above £1 plus
P. & P. 20p.
Ferrlc  Chioride Resistance Pen
FREE. (whilst stock lasts) on all
purchases of our £1 Fibre Glass pack.

5 CRYSTALS 70 lo 80kHz. Our
choice. 25p, P. & P, 15p.

5  MOVING. COIL  METERS.
Varfous. £2, P, & P. 37,

CAPACITOR PACK—50 Brand new
components, only 50p, P. & P, 17p.
POTS—10_different values. Brand
new. 50p, P. & P17

TRIMMER PACK, 2 Twin 50/200pF
caramlc 2 Twin 10/60pF ceramlic;
2 min. strip with 4 preset 5/20pF on
each; 3 alr spaced preset 30/100pF
on ceramic base. ALL BRAND NEW.
25p the lot, P. & P. 10p.

FLAT FACED 4” TWIN BEAM
TUBE type CV2193. Gresn trace.
Brand new £4 each, P. & P. 37p.
LIGHT EMITTING DIODES (Red)
from Hewlett-Packard. Brand New.
38p each. Holder 1p each. Inform-
ation Sp.

PHOTOCELL equ. OCPT71, 13p each.
PHOTO RESISTOR type Clare 703.
Two for 50p.

MODERN TELEPHONES type 706.
Two-tone grey, £3-75 each. Two-tone
green £3-75 each. Black £2-75 each.
P & P 25p ea.

Also TOPAZ YELLOW £4-50 each,
P. & P. 25p.

Ideal EXTENSION TELEPHONES
with standard GPO type dial, belt
and lead coding. £1-75 each P. & P.
25p.

DELIVERED TO YOUR DOOR
1 cwt of Electronlc Scrap chassls,
boards, etc. No Rubbish, FOR
ONLY £3-50.

Open9a.m.t06.30 p.m. anyday.

CHILTMEAD | T0D)

7/9 ARTHUR ROAD, READING, BERKS.

Tel.: Reading 582605/65916

&

. . ¥

g ”
<2 BAKER 12" MAJOR £9-90 )
SA L 30-14,500 cps.
tweeter loudspeaker.
net assembly, flux density 145,000 gauss.
BASS RESONANCE 40 cps 20 watt RMS.

MAJOR MODULE KIT £12-50

30-17,000 cps. woofer, tweeter, crossover
-— and baffle as illustrated. Size 19in x 13in.
NOTE—When ordering state 3 or B or 15 ochms.

Double cone woofer and
Baker ceramic mag-

BAKER LOUDSPEAKERS 1009, BRITISH MADE
Regent 12 in. 16W #£8-30 | Superb 12 ln; 20W £18-50 | New Group 50/12
Major 12 in, 20W 28-90 | Group 25 12 in. B5W £8-80
Deluxe 12 in. 16W £11-00 | Group 35 12 in. 35W 29.90 |

1210, 50W £]7.60

BAKER LOUDSPEAKER CO., BENSHAM MANOR PASSAGE

THORNTON HEATH, SURREY Tel, 01-684 1665
ALL PRICES INCLUDE V.A.T.

HI-FI ENCLOSURE PLANS 42p

J

Transistor Panels, etc.. etc.
p. & p. 40p.

p. & p. 15p.

p. &p. 27p.

3 to 200kHz 50p.

MASSIVE CLEARANCE BARGAINS

Bargaln componeant parceis contain Resistors, Capacltors, Potentlometers,
Knobs, Rotary, Silde, Key Switches, IF's, Tag Sirips, Drive Drums, Springs,
Handles, Coll Formers, Wire, Grommets, Relays, Pulley Wheels, Magnets.

Save yourself £'s on these well selacted parcels. Bibs net welght £1 00
Brand new Wire-Wound Resistors 1-7 Watts Good selection 100 for £1,

Assorted Computer Panels. These panels are exceptionally good value and
contaln 8 minlmum ol 75 Translstors, Stacks of Dlodes, plus Trim Pots,
Polyester Capacitors, Raslstors and include a few 1.C.'s. 10 panels for £1

Mullard Ferrite Cores LA3 100 to 500kHz S0p. LA4 10 to 30kHz 75p, LA 2100

Mullarg Electroiytic Capacltors, C432 4500uF. 25V 35p
Plerse Include 10% V.A.T. to total cost of goods,
MAIL ORDER ONLY

XEROZA RADIO

{ EAST STREET, BISHOPS TAWTON, DEVON

www americanradiohistorv com



www.americanradiohistory.com

When a large capacitor is in circuil, however, it
takes longer to charge from the current passing
through Trl. Nevertheless, the time for which the
waveform at pin 4 is in its low voltage state is a
very small fraction of the total operating time.

The operation of the rising ramp generator, when
$2 is in position 3, is rather similar. When the out-
put at pin 4 is in its low voltage state, the zener
diode D2 passes little current and Tr2 remains cut
off. During this time the ramp waveform at pin 3
is rising. 8

When the voltage at pin 4 switches to ils upper
level, however, the zener diode conducts and Tr2
receives a positive bias at its base. This NPN tran-
sistor therefore conducts and rapidly discharges the
capacitor selected by Slb. The potential at pin 3
therefore returns quickly to its lowest level and the
ramp commences to rise again.

The output from pin 4 consists of short positive
pulses which occur each time the ramp at pin 3 re-
turns to its lowest level.

The rising ramp generator was found to give a
poor waveform on the 1MHz range. However, the
rising and falling ramp generators both operated
satisfactorily on the other ranges and also at very
low frequencies. The writer tried them at frequen-
cies down to about 0-01Hz and at such frequencies
the waveform takes a fraction of a second to return
at the end of each ramp.

When either of the ramp generators is employed,
the one half of the triangular waveform is eliminated.
The frequency of oscillation of the 566 is therefore
approximately doubled when S2 is in position 2 or 3.
Constructors who intend to use the unit mainly for
ramp waveform generation may wish to calibrate
the unit so that the ramp frequency can be read
directly from the Helipot dial. The dial reading must
then be halved to obtain the frequency of the tri-
angular or square wave.

APPLICATIONS

The fundamental frequencies from the waveform
generator can be used to test the functioning of
audio amplifiers; they also cover the long wave band
and the low frequency end of the medium wave
band. In addition, the outputs contain harmonics
(mainly odd harmonics) which can be used to test
the functioning of radio receivers throughout the
medium wave band and also at somewhat higher
frequencies.

Both the triangular waves and the ramp wave-
forms are very suitable for the detection of cross-
over distortion in audio amplifiers, since these wave-
forms are essentially linear. If the triangular wave
output is fed to the input of an audio amplifier
which introduces cross-over distortion in its output
stage, the type of waveform shown in Fig. 7a is
obtained. The values of the resistors in the audio
amplifier which control the quiescent current in the
output stage may be altered so as to increase this
current slightly; the cross-over distortion should
disappear when the quiescent current is sufficient.

It is easier to detect cross-over distortion when
using the triangular or ramp waveforms than when
the more conventional sine wave is employed. A
frequency in the mid-audio region is ideal for this
test (perhaps 1kHz). The linearity of the waveform
on the oscilloscope screen may be measured by
placing a straight edge along the tips of the wave-
form.
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Cross over -

) (a) distortion

(b)
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Fig. 7a-b-c. Waveforms at the oulpul of an audio amplifier using inpul
signals from the waveform generalor.

The square wave output is also very useful for
testing audio amplifiers. At fairly high frequencies
one may examine the output from an amplifier for
ringing of the type shown in Fig. 7b. Ideally there
should be no overshoot or ringing. An audio ampli-
fier which can faithfully reproduce a square wave
at a frequency of about 10kHz must have a good
frequency response in the high audio frequency
region since square waves contain many harmonics
and will be reproduced satisfactorily only if the
amplifier has a fairly level response at frequencies
of up to at least three times the fundamental fre-
quency of the square wave.

If an audio amplifier has only a moderately good
high frequency response, the corners of the output
waveform will be rounded off at 10kHz, as shown
in Fig. 7c. An approximate value for the frequency
response of the amplifier may be obtained by esti-
mating the time taken for the output waveform
from the amplifier to rise from 10% to 90% of its
final value. The maximum frequency at which the
response is reasonably constant is of the order of
1/(3 x the rise time). if the rise time of a square
wave is very short, one sees only the lines at the
top and bottom of the oscilloscope display, the rising
and falling parts of the waveform being so short
that they are barely visible.

One can also use the square wave output from
the 566 unit to examine the low frequency response
of audio amplifiers. As one reduces the frequency
of the square wave, the upper and lower parts of
the output waveform do not remain horizontal, but
develop a definite slope. At very low frequencies, a
differentiated waveform will be obtained. The input
of the oscilloscope marked ‘DC’ should be used for
these low frequency tests, since the ‘AC’ input is
connected to a series capacitor inside the oscillo-
scope which may distort the waveform.

In the audio amplifier tests discussed above, it
has been assumed that the amplifier under test has
a volume control at its input which can be adjusted
to provide the required signal output level. At high
levels it will be necessary to include a series canaci-
tor in the input circuit to block the steady voltage
at the 566 outputs. In this case care should be taken
to ensure that the coupling time constant is adequate .
for the lowest frequency to be employed. [ ]
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DRY BATTERY
CHARGER

R.A.Butterworth

OST of us either make or buy a mains supply
M unit to operate our battery tape recorders,

receivers etc., when used at home to save
the cost of dry batteries. However batteries are still
needed around the home and unfortunately they
seem to cost more each time. One could of course
use rechargeable cells but they are cxpensive and
need a rather special charging unit which is also ex-
pensive.

If we could get a few more hours out of our dry
battery we could cut our costs considerably, even
one more ‘run’ would be equivalent to cutting the
cost by a half. With the charging units described
here two, three or more ‘lives’ can be given to a set
of batteries, perhaps not quite as long a period of
operation as the first but certainly for periods long
enough to make the building of a charger show an
economical return for the effort involved.

The idea of reforming dry cells is by no means
new. Investigation of the possibilities were made as
long ago as the early 1950’s with encouraging re-
sults. With modern methods of manufacture and
materials, the life of the primary cell can be con-
siderably extended if a few basic rules are born in
mind. These are:

I The battery must be charged before its voltage
(on load) drops from 1-5V to below 1V.

2 It must be put on charge as soon as possible after
being removed from service and put into service
as soon as possible after re-charge.

3 It is not economical to charge a single unit, a
1-5V ‘pen light’ HP7 for example. Therefore it is
better to have one set of batteries in service and
another on charge.

4 The charging rate should be adjusted to distribute
the charge, in other words avoid heating up the
cell by charging at too high a current.

5 If there is the slightest suspicion of battery leak-
age throw them away or you will have a horrible
mess to clear up.

The cylindrical types like the U2, Ull and HP7,
respond much better than the layer batteries, such
as the PP3. The use/charge cycle is less than half
that of the cylindrical types. The table gives details
for popular zinc-carbon types which have responded
successfully to several use/charge cycles with the
equipment shown.

Baftery holders

Standard battery holders can be used to hold the
cells whilst charging in blocks of 2, 4, or 6. From
experience it would appear that, after setting at the
current shown, if after the first couple of hours there
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is no drop in the charging current, then discard the
battery as the electrolyte has probably dried out.
If the batteries get appreciably warm or show signs
of leaking throw them out. Different sets of batteries
have given a different number of cycles. This, the
author believes, is due to ‘freshness’ of the unit cells
when first purchased; in other words how long they
had been on the shelf in store.

DRY BATTERY CHARGING

Charging | Approx. |
Battery Use No. of | Current hours | No. of
Cells mA | of cycles
Min.j Max.| charging
H L
u2 Torches, 7’2 | 150 | 300 5 3
Hand lamps | 4 |
Radios 6 :
u7 Small i !
Torches, 1or2 | 100; 150 4 4
Radios 4 ) :
u11 Cassette ' ;
Tape 4 I 100 250 5 4
Recorders I’ :
i

In the circuits shown in Figs. 1 and 2 it will be
noted that very little smoothing of the d.c. output has
been incorporated. This is deliberate; investigation
has shown that it is advantageous to have a little
a.c. present. This “dirty d.c.” appears to shake up the
electrolyte and therefore assists in the reforming.

200N

Belt
transtormer

240V Fig. 1: Circuit
ac To batteries shows a simple
charging unit.

See text

——continued on page 1061
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MAPLIN ELECTRONIC SUPPLIES

LARGE
or
SMALL

Centurion

INSTRU-

Model 120

PROJECTS DESERVE A
PROFESSIONAL QUALITY
MENT CASE—4 MODELS

Model 120 all aluminium two parr
construction. Top aud sides. blue =
bammer finish, front, rear and
base: white. Others' mild steel |
three part construction.

Top, base, sides and detachabic
rear panel, blue hammer. Detach-

e

able aluminium front pauel finished 1 white

Dimenslons in inches. Model 320

Model w H D Price

120 8 24 6 £21-85

220 8 6 34 £8-65

221 8 6 6 £2-80
12 £5-00

320 12 8
Chassls for model 320 £1'75 extra
Please send s.a.e. for free illustrated leaflet.

ORGAN BUILDERS

MES annaunce the very latest development in organ

circuitry.

THE DMO2
13 Master Frequencies on ONE tiny circuit board.
LOOK AT THESE AMAZING ADVANTAGES

13 trequencies from C8 to C9. “ FEach frequency
digitally derived from a BINGLE h.f. master oscillator.

¥ SAME
°DAY
SERSVICE

MAPLIN: Projected site of London’s third airport.

% Initial tuning for the WHOLE ORGAN: ONE
SIMPLE ADJUSTMENT.  Relative tuning NEVER
DRIFTH ! % External control allows instant tune-up
to other mmsicians. + Outputs will directly drive most
types of dividers including the SAJ110. +% And each
output can also be used as a direct tone source. “% Vari-
able DEPTH AND RATE tremulant optional extra.
% Gold-plated plug-in edge connexion. + Complete
fibre glass board (including tremulant if required) ONLY

3-7in. x 4-5in. % Very low power consumption.

% EXTREMELY ECONOMICAL +% BS.a.e. please
PRICE. 3% Ready built, tested for full technical
and fully guaranteed. details,

DMO2T (with tremulant) ONLY

£14-25. Trade enquiries
DMO2 (without tremulant) £12-25. welcome.

SAJ110 7-stage frequency divider in one 14 pin DIL
package. £ine or square wave input allows operation
from almost any type of master oscillator including the
DMO2 (when 97 notes are available). 8quare wave
outputs may be modified to saw-tooth by the addition
of a few components. BAJ110: £2-88 each OR special
price for pack of 12: £25-00. S.ae. pleauelor data sheet.

TRANSISTORS, DIODES & IC's.
B

AC127 25p 194 15p | 0A90 7
ACl128 20p | BFY51 13p | 0A91 8p
AC176 17p | MPF102 36p 1N914 4p
AD149 47p | OC44 20p | 1N4148 4p
ADI161/2 89p 0C71 20p 1N 4001 ép
BC107 10p | TI843 28p 1N4002 68ip
BC108 10p | 2N1711 24p 1N4003 7P
BC109 10p | 2N2219 25p 1N4004 7
BC147 10p | 2N2648 45p 1N 4005 8p
BC148 10p | 2N2905 33p 1N4006 8ip
BC149 12p | 2N2907 25p 1N 40607 8p
BC168 18p | 2N29260 10p | WO05 30p
BC169C 12p | 2N2926Y 10p | WO4 33p
BC182L 10p | 2N2926G 10p | 741C 8-pin
BC204 14p | 2N3053 18p D.I.L. 36p
BC209C 14p | 2N3065 49p | 741C 14-pin
BD131 45p | 2N3819 24p D.L.L. P
BD132 54p | AAll9 7p | D.I.L. Bockets
BDI131/2 £1-20 | BY127 16p 8-pin 20p
BD135 a6p BY164 49p 14-pin 15p

See our catalogue for our full range of transistors. 74 series
1.C.’s bridges etc.

Bub-miniature . » o |T !
Axial lead electrolytic ’ [ 53 The MES 1974 Catalogue
Mfd V Price Mfd V Price & e is STACKED with dozens
1 63 6p 68 636p B - of tempting new linea.
1563 6p 68 16 6p -~ - BRIMMING OVER with
2263 8p 68 63 10p d oy clear  illustrations
3363 6p 100 4 6p Mftd V Price % % and detailed data.
47 63 gp 130 éO 6p 473 63 1609 h WE’RE WAITING
6840 6p 100 25 6p 470 10 D TO RU
6863 6p 100 40 6p 470 25 12p AocOpiH poU
10 25 6p 100 63 12p 470 4q 18p You'll be iMPRESSED
10 63 6p 150 6-36p 680 63 10p| DIN PLUGS MAINS RS8 8 way chassis 8td. }” sterco plug with our POST FREE
15 16 6p 150 16 6p 680 16 12popjy (1 flat) Sp P360 3 pin 1-5A socket 52p Plastic 16p ordering  ayst EX
15 40 6p 150 25 6p 680 25 18p|g3 iy 8p chassis plug with Screened 25p GTED® by our BIG
15 63 6p 160 40 10p 680 40 22p |4 "'pjn, 6 pin A line socket. Per Open mono socket VALUE d[y mr ouch
22 10 6p 150 63 12p 1000 4 100)(180%, § pin B pair pap PHONO ¥ 10p; | Monlded cto, STAGGERED by our
29 25 6p 220 4 6p 1000 10 120 | (540% 6 pin 10p SA 2190 3 pin 5A LIuE Plastic 50 monosocket 3” with UNBEATABLE T ot
22 63 6p 220 10 6p 1000 16 18p ' chessle plug  17p Flug screened 8D 9 “preak contacts Rt
33 636p 220 16 6p 1000 25 22p SA 1862 Line socket Chassis socket 4D 135 Moulded stereo step towards real servic
33 16 6p 220 25 10p 1500 63 120 | DIN Sockets for above 18p socket 1” with 3 VOPWl Hend rONL‘Y vm;:e
33 40 @p 020 40 12p 1500 10 18p |9 pin D JACK break contacts 18p: tor o Deautiflly
47 4 6p 220 6318p 1600 18 220 |3 pin, 4 pin, 5 pin  McMURDO 8td. §” mono plug 35mm. plug plastic Toduced catalogne and
:; ég g; g;g 13 g; gggg 13'3 ég; A (180°), 0 pin B RP8 8 way chassis Plastic lgp 8p; acreened 1lp; ll;nve the rest toguul i
2 240°, i 8 d 1 b
47 %0 ep 330 16 10p 3300 63 28p (240°), 6 pin 7p plug 86p Bcreene 'p open socket 8p.
47 63 6p 330 63 22p 4700 4 28
POTENTIOMETERS KNOBS o cnbume g
OMNIUM Diameter shown in brackets
GATHERUM Rotary miniature carbon track }” spindle
8ingle gang Lin or Log
PP3, 6 etc. battery clip dual min. gp 8k, 10k, 25k, 80k, 100k, 250k,

PPI, 9 etc. battery clip separate per pair @p.
Pair crocodile clips 1 red, 1 black insulated
ki

sleeve. D
Solder Multicore 22swg 10 metres 20p
Silicone grease in special dispenser 20ml. 43p
Red neon 240V panel mounting 25p

Lacing Cord Strong rayon cored PVC
25m. 43p

Panel fuse holders 20mm 20p; 1}” 80p

Transformers
LT700 min. output transformer Pri. 1-2k Q
Bec. 5§ Q 200mW 35p

Sub-min. Maina Transformer
6-0-6V 100mA

12-0-12V 50mA
Bize:Both approx. 30 x 27 X 25mm.

95p
85p

Min. Mains Transformer (8ize: 46 x 31 Xx
38mm) 0-12V 250mA, 0-12V 250mA  £1-35

Mains transformer MT3AT
Pri. 200-220-240V, Sec. 12-15-20-24-30V 24
£2-48

Mains Transformer MT206AT
Pri. 200-220-240V, Sec. 0-15-20V

0-15-20V 1A £
Also in stock: Wide range of brass and nylon

nuts, bolts and washers + solder tags,
shakeproof washers cte.

1A,
3-10

800k, 1M, 2M (and 1k Lin) 12p

Dual gang
(Btereo) without
switch Log or Lin
5k to 2M as
above 88p.

8ingle gang with DP switch
250V 2A Log or Lin 5k to
2M a3 above 23p

PRESETS
Sub-miniature 0-1W
Vert or Horiz
100, 250, 500, 1k,

K30/1 K30/3 K30/2
(13mm) (17mm) (13mm)

BKI12 32mm

K30/6 (32mm)
long, black 41p

24p 22p 28p pointer with
white stripe 8p
F18 (26mm) F12 (33mm)

with number- 21p

ed skirt 21p é
MK350 (34mm) CK4-(36mm)
27p 144p

2-5k, 8k, 10k, 25k,
50k, 100k, 250k, f
500k, 1M ép

Wirewound 10% 1W }” spindle 10, 50, 100R 84p; 250, 500, 1k, 5k
88p; 10k, 87p; 26k 40p; 50k 44p.

RESISTORS

Carbon Film W 5% 1€ to 1M; 10% 1-2M to 10M EL2 1p
Carbon Film {W 5% 1 to 10Q; 10% 1-2M to 10M El12 1p
SEh i O

‘arbon m % El12 3
Metal Oxide §W 2% 10Q to IM El2 & E24 4:
Wirewound 2§W 10% 0-22ochms to 0-47ohms El2 10p
Wirewound 2}W 5% lohm to 270chms E12 10p

E12 values 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82 and decades
E24 values 11, 13, 16, 20, 24, 30, 36, 43, 61, 62, 75, 91 and decades

SWITCHES

Rotary with adjustable stop 1 pole 2 to 12 way; 2 pole 2 to § way;
3 pole 2 to 4 way; 4 pole 2 or 3 way, each 24p.
Mains rotary DPDT 250V 2A 20p.

Eﬂ_ﬁ Push to make slide [a j—o
5 non-locking Miniature E—l
12p DT 9p P

Sub-miniature toggle DPDT

Toggle 250V 1-54 (12 x 125 x l4mm excl.
oggle - toggle) 260V 3A 6L

with ON/OFF ges v

plate 25p.

Please add 10%
to the final total

VAT

Post & packing FREE in U.K.

(10p handling charge on orders under 50p.)

Ovrders and enquiries for catalogues to MAPLIN
ELECTRONIC SUPPLIES, P.O. Box 3, Rayleigh,
Essex. PHONE SOUTHEND (0702) 44101

www americanradiohistorvy com
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(YOU AIN'T HEARD
NOTHIN’ YET !!

. . . until you tune in to stereo
perfection with ‘Varicap’

i

LTS

‘p.e.' f.m. Size approx.
varicap stereo tuner 81" x 23" x 6%

This elegant and practical stereo tuner features push button
‘spot-on’ tuning with up to five simple pre-set statlons (no difficult
tuning dial and drive cord). It's easy 'no problem' construction
requires only a few simple setting adjustments with a D.C. Volt-
meter. It incorporates NEW pre-set modules for R.F. and I.F.
circuits, this eliminates the need for the usually difficult circuit
alignment.

All this, coupled with the latest Motorola high efficiency, Inte-
grated Circuit ‘phase lock loop' stereo decoder and automatic
stereo lamp indicator, ensures perfect stereo reception.

The 'Varicap' is, in our opinion, THE most easily constructed
stereo tuner available which will achieve professional results.
The kit comprises Fibre glass P.C.'board, elegant slimline teak
veneer cabinet, brushed aluminium front panel, push buttons,
instructions, in fact everything you need.

We also supply any of these kit components as separate items.

Total kit price ONLY £28-50 (inclusive of VAT
and postage).

IDEAL FOR USE WITH THE ‘TEXAN’,
‘GEMINI’ OR ANY OTHER GOOD QUALITY
STEREO AMPLIFIER.

PARTS FOR PRACTICAL WIRELESS PROJECTS:

After many requests, Electro Spares are supplying lists of com-
ponents for ALL projects featured in 'Practical Wireless' from
July 1973 issue onwards. We regret that we cannot supply lists
for projects published before this date.

All you have to do is send us a stamped addressed envelope, not
less than 9” x 4”, stating which project is of interest to you. We
will then forward you an individually priced list of the components
required, there is, of course, no necessity to purchase a full kit,
you may purchase only the parts you require at any one given time.
We believe this method of ‘one source’ buying can save you time
and postage—AND THAT MEANS MONEY ! !

ALL COMPONENTS SUPPLIED BY ELECTRO SPARES
ARE NEW, BRANDED PRODUCTS OF REPUTASLE
MANUFACTURERS AND THEREFORE CARRY THE
MAKERS FULL GUARANTEE,

‘P.E.' 'GEMINI' STEREO AMPLIFIER

The 'Gemini' is a quality hi-fi stereo amplifier for the home cons-
tructor, featuring a genuine 30 watt R.M.S. per channel output
into 8 chms. Total harmonic dlistortion of 0-02% and a frequency
response (-3dB) 20Hz - 100kHz, at all power levels.

We are continuing to supply components for this fabulous ampli-
fier, which is now recognised as practically THE ultimate in
High-Fidelity.

We know no better unit for the home constructor—hundreds have
been supplied throughout the world.

Electro Spares have available a booklet containing full speci-
fication, complete constructional information, wiring diagrams
and fault finding guide etc.

The price is 55p + 4p postage, along with which we will send
you our new LOW PRICE LIST. Price list available separately on
receipt of a larqge S.A.E.

Our new Mail Order department address is set below. We aim for
quick, efficient service—or why not pay us a call, we make all
enthusiasts welcome and there are no parking problems.

PLUGS & LEADS

Plugs

Pack 107 5 pin Din 22p
Pack 108 3 pin Din 20p
Pack 135 1" Jack 27p

Pack 130 }" Jack Stereo 50p
Pack 103 Loudspeaker Plug 7p
Pack 100 Phono Plug 7p
Pack 230 3 pin Socket 25p
Pack 236 5 pin Socket 33

Pack 234 Loudspeaker
Socket 33
Ready-made Leads
3 pin to 3 pin Din Top
3 pin to open end 55p
5 pin to 5 pin Din %0p
5 pin to open end 70p
5 pin to 4 phono plugs £1-00
Speaker lead Din to spade
12fe 40p
Extension lead Din plug to
socket 12fc. T0p

All leads approx. 6ft. in length

DIAMOND STYLI

8TA; 9TA; 9TAHC; GPYI;
ST4:ST9; EV26; GC8.All ac 80p
each.

Double Diamond £1.25

Diamond suitable for Orbit
NM22; G80O; M3D £1-25 each
CARTRIDGES

Goldring G800 £6-00
Orbit NM22 £4-00
Shure 75/6 £6-00

Sonotone 9TAHC (Dia) £2-00
Sonotone 8T4A (Dia) £1-50
Ronnette 105 (Dia) £1-25

All prices include VAT and
postage

RECORD CARE
Cecil Watts Dust Bug £1-20
Parastatic Disc Preener 45p

Antistatic Fluid 20p
Dust Bug Spares

{Brush & Rolier) 1Sp
CASSETTE TAPES

Audio-Magnetic C60
10

Quy 3 6 20
Price |£1-00{£1-90/£3-20/£6-30
Cassette Caddy £1-20

Cassette Head Cleaner 35p

ZONALILFORD TAPE
5" Standard 600ft 15p
53" Standard 900ft 50p

7" (Plain boxed) 12001t 60p
7" (Westminster Boxed)
18001t £l
7" Reel of Leader Tape
{Blue or green) 75p

HEADPHONES

Sennheisser HD414 £12-50
AKG K50 £6-50
Beyer DT48S £35-00
MICROPHONES

AKG D109 £11-50
AKG D202E| £39-50
AKG DI190C £17-00
AKG DI90E £18-20
AKG D224 £50-00

Sennheisser MD2IIN  £45-00
Sennheisser MD413N  £27-00

Sony ECMS50 £85-00
Audio RMS7F Radio Mike

£210-00
SPEAKERS

£8-20
£4-50

E.M.I. 350 Kit 8ohms
E.M.I. 450 Kit 8ohms

J. J. Francis (wood Green) Ltd

MANWOOD HOUSE, MATCHING GREEN, HARLOW,

ESSEX CMI7 ORS

Telephone: Matching 476

—ARE

288 ECCLESALL ROAD
SHEFFIELD S11 BPE
Tel. (0742) 668888

‘The Component Centre of the North’

ELE
S

NOW! A FAST EASY WAY
TO LEARN BASIG RADIO
& ELEGTRONICS

Learn basic Radio and Electronics at home—the fast, modern way.
Give yourself essential technical “know-how’'—like reading circuits,
assembling standard components, experimenting, building—quickly
and without effort, and enjoy every moment. B.L.LE.T.'s simplified
HOME STUDY method and the remarkable TECHNATRON
Self-Build Outfit take the mystery out of the subject, making

learning casy and interesting.

Practical Radio and Electronics [J
(Technatron)

Radio and Television
General Radio and

T.V. Engineering

Radio servicing, maintenance
and repairs

Colour T.V.

Practical T.V.

Electronic Engineering
Television Maintenance and
Servicing

000a o a

]

Radio Amateurs

City and Guilds Radio and
T.V. Electronics Mech.
City and Guilds Electrical
Engineering Practise

Gen. Etectrical Engineering
Society of Engineers

(Elec, Eng.)

C. & G. Etec. Tech.—Primary
Electrical tnstallations and
Wiring

e T N T IS S S By Sy b S MWD

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
DEPT. BPW 170, ALDE%P;QSTON COURT, READING
R PF

POST THIS COUPON FOR FREE BOOK
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Charger units

Fig. 1 shows a simple unit which can be easily put
together and used to try out the idea. A good quality
bell transformer, BY100 diode, m.e.s. lamps, lamp
holder and a 22000 1W resistor and you are in
business. The writer found this unit successful but it
lacked flexibility. If the bell transformer shown in
Fig. 1 has various outputs then the number of cells
to be charged can be varied and by changing the
lamp the charging current can be varied within
limits.

Fig. 2 is a more elaborate unit and in the author’s
case serves two purposes; A dry battery charger
and mains unit for various equipment used in the
shack. Should additional smoothing be required then
it is a simple matter to add this. It is advisable to
install the meter permanently so that the charging
current can be monitored. A d.p.d.t. switch with a
suitable shunt series resistor would enable both
voltage and the current to be monitored. Diode D6
provides for reversal protection and prevents the
battery discharging through the 4700 resistor.

Zinc-carbon batteries are very amenable to re-
charging.

3 300mA
M1
o -
22720 Output
4
%
(CKG26% 5
D6 INS14
Fig. 2: A more elaborate design.
* components list (Fig. 2)
I,
R1 1002 §W
R2 47002 1W 2
VR1 50002 3 W linear wirewound
C1 500uF 20V
C2  2uF 20V
Tr1 OC36, OC28 or similar rating
T1 Mains transformer 12-5V 1A secondary
D1-D4 1N4001 diodes
D5 1N4001 diode
D6 1N914 diode (see text)
M1 Meter 300mA f.s.d.
S1 Double-pole on/off toggle switch
LP1  3:5V or6:5V 0-1/0-2A (Fig. 1)
[

NEXT MONTH

An Automatic Battery Charger for 12 volit car
batteries.

TELEVISION

IN THE
MARCH ISSUE

ASSEMBLING A MODULAR COLOUR SET

There are various ways of going about building
a colour receiver. One approach is to make use
where possible of manufacturers’ surplus units.
David Robinson describes the set he built on
this basis and how the various problems of
interfacing different units not originally intended
for use together were overcome.

LOG-PERIODIC SET-TOP AERIAL

A simple log-periodic set-top aerial can be made
using printed circuit board. Full constructional
details will be provided.

TV SET SAFETY 1

With the introduction of the BEAB television
receiver testing system and BS415:1972 there
has been a tightening up in safety requirements.
It is essential that anyone handling TV sets
should be aware of what is involved. A detailed
account starts next month.

FAULT FINDING

John Law looks at the power supply and line
timebase circuits used in BRC 16in. dual-
standard portable models. These make excelient
second sets.

'PHASEIN COLOUR TV

The phase of the chrominance signal indicates
the colour being transmitted: phase is thus the
key to colour television. A special article next
month describes the basic technique and PAL
signal processing, paying particular attention to
practical points that are not always made clear.

PLUS ALL THE REGULAR FEATURES

Details of the March issue are .subject to the
current national situation at the time of going to

press.
L-———-i-—-—--———‘———-——————-—d
1
* )
I T it s s s s e i
: (Name of Newsagent)
|
1
I Please reserve [ deliver the MARCH issue of :
! TELEVISION (25p) and continue every month until
| further notice. i
|
]
: INANED G st oot e e Ao s R B el asrblds emsma e i
|
I ADDRESS ooooorninercsicensscsssnssss s I
! ;
I ........................................................................ I
S —— P |
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JOSTY KITS

Our Advertisement Manager has
asked me to point out that Swanley
Electronics will not be supplying
"Josty" kits as per their December
advertisement.

HEATHKIT CATALOGUE

The latest catalogue from Heath
(Gloucester) Limited contains details
of the company's kits and some new
models featured for the first time
include the GR-990 12in. Black and
White Television kit for either 12V
or mains operation; the GD-39 Home
Intrusion Alarm, disguised as an
unobtrusive book — an ultrasonic
burglar alarm/surveillance system;
the CR-1008 a.m. Radio and the
CM - 1045 Small Engine Tune - up
Meter.

Also included are the 10-104 Solid
State 15MHz Oscilloscope; 1B-1103
180MHz Frequency Counter; the
GC-1005 Electronic Digital Clock
which incorporates a ‘snooze’ alarm;
the CR9502 Push-Button a.m. Car
Radio and the [C-2108 Desk Top
Electronic Calculator.

Readers may obtain their free
catalogue by writing to Heath
(Gloucester) Limited, Bristol Road,
Gloucester, GL2 6EE.

-._'_' '_"'"r oo

S d
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Thunder Screw Anchors Ltd.
announce an addition to their range
of screwdrivers by the introduction
of four screwholding screwdrivers.
Two are suitable for slotted head
screws and two for recessed head
screws, their dimensions being 8%in.
and 93in. overall length, 3/16in. and
}in. blade diameter respectively. The
screw is firmly held at the tip of the
screwdriver by sliding the spring-
loaded shank over the head of the
screw, (see picture) leaving one hand
free to hold the article to be fixed.
It is possible to fix screws or bolts
in the most difficult of places, where
to hold a screw in the hand might
normally be impossible.

Prices, excluding V.A.T. are 20372
and 20376 69p each, 20374 and 20378
79p each.

We understand that due to the
shortage in the foreign plastics
industry, supplies of these screw-
drivers may be subjected to extended
delay. However, this firm does have
some further useful and novel tools
that would be of interest to readers.
Supplies are through retail outlets.
Thunder Screw Anchors Ltd., Victoria
Way, Burgess Hill, Sussex, RH15 9NF.

MICROELECTRONICS

We apologise to Microelectronics for
being unable to include their adver-
tisement in the Feb. issue. If readers
refer to this month's issue, page
1028, they will see that the company
markets the Minicomp 100 Random
Number Selector. When the button

www.americanradiohistorv.com

fame &

on the front panel is pressed, num-
bers are displayed at high speed on
a Nixietube read-out before a random
number is dlsplayed—m effect a
miniature "ERNIE"".

The circuit includes 6 TTL logic
i.c.'s and three transistors and the
manufacturers say that typical appli-
cations include number selection for
dice, roulette, bingo etc. Price of the
Minicomp 100 kit is £42-50. A fully
assembled version is available at
£45-00.—Microelectronics, 51 Mexfield
Road, London, SW15 2RG. (Tel.
01-870 2368).

ONE-HAND DESOLDERER

When desoldering, have you ever
wished you had three hands? Well,
here is something that will brighten
your day!

Only one hand is required to
operate the Picard soldering/
desoldering iron. The whole body of
the tool forms a suction tube which
is pressed down towards the job
during heating and released to
produce suction.

The unit has a rating of 20W and
uses an 8V supply, a transformer
being available if required. For
desoldering, it reaches a temperature
of 340°C in four minutes. Only three
minutes' heating is however required
for soldering. The heating element
is sealed with a ceramic insulating
paste which, by preventing burning
and corrosion, prolongs its life
quite considerably.

The bit is made of alloy steel and
molten solder is sucked through it
by the release of the spring-loaded
body. The faster the release, the
stronger the suction. The solder
collecting chamber is easy to clean
out while the bit is still warm.

A soldering stand is supplied
with every tool and the price of the
complete unit is £6-49. Henry Picard
& Frere Limited, 357/359 Kennington
Lane, London, S.E.11.
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SUPPLIERS OF SEMI-CONDUCTORS TO THE WORLD
7 e M.

= § s
/ |
Telephone E{ Ex GPOPush Button | { Plastic Power

Corner | Intercom Telephones |-

==
COMPLETE Exact] ternal teleph tems stll in [y
TELEPHONES e::vcydyayasu;neew:eree ea?ltgr:ea:gsienrpernall elx- § Now lN
Ehatacs nave nol et taken over, Availabie 1 I TWO
instructions. Necessary 24 pair cable 22p per RANGES

yard. Price of each instrument is independant
of the number of ways,

£2.75 »».38

Catle can be sent by Parcel Post. Post and
Packing per 50 yds. 73}p.

Extension Telephones. 71}p each. p.p 27ip.
£1:374 for 2. P.&P. 55p.

EX. G.P.O. Pa&P
ﬂnly£ I'nsp 45p each

TELEPHONE DIALS

Standard Post Office type. Guaranteed in

i der
nnl 27] working or o
y /Zp POST & PACKING 164

Tested and

These are 40W and 90W Silicon Plastic Power
Transistors of the very latest design, avallable
In NPN or PNP at the most shatteringly low
prices of all time. We have been selling these
successfully in quantity to all parts of the
world and we are proud to offer them under
our Tested and Guaranteed terms.

Range 1. VCE. Min 15. HFE Min 15.

Per Instrument

LN

These pho are extensions and do not con- 1-12 13-25  26-50
é tain bens. 40 Watt 2p 200 18p
/ 90 Watt 26ip 244p 22p

Range 2. VCE. Min. 40. HFE Min 40
1-12 13-25  26-50

A Cross Hatch

I,

/ post 40 Watt 33p 3p 29
b enerator - id 90 Watt 38ip  36ip  33p
uarantee pai A
Complementary pair. 3 -
A complete kit of parts including Printed Bo2n 3 amps. 11p exiy t pair. Please state NPN
Circuit Board. A four position switch gives J: oL T
'/} s X-hatch, Dots, Vertical 'or Horimnta: Ilr;gs. e - = ; A
f . Integrated Circuit design for easy construction LM380 Audio 1.C. as featured in Practica
A 8® qiodis LRec ldiode BN5 5 D) and reliability. A project in the Sept. ‘72 edition §-: B Wireless Dec. Issue, complete with application \
/ /// 1,000 PIV lamp plastic of Television. N data £1-1
/ B31 Reed Switches, 1" long,
y lo +" dia. High Speed P.O. 55P IN LA

/f type We stock a large range of 1.Cs at very com-
petitive prices (from 11p each). These are all

/ B99 Mixed Capacitors. listed in our FREE Catalogue, see coupon
)/ 200 Approx. quantity, 55P below. ¢ P
/ counted by weight P & P 15p,

H4 Mixed Resistors. METRICATION CHARTS now availabie
/ 250 Approx. quantity 55 TESTED & G';,"':\RANTEED This fantastically detailed conversion calcula-
| | counted by weight P&P15p H63 4 ;"r':ig?z‘g‘;e B'“elowsslségo(:leiricesssp “f tor carries thousandz of classified weierence§

M35 Mixed Diodes, Germ, Hé4 2819 N Ch nnel FET N between metric and British (and U.S.A.
Ioo Gold bonded, etc. 55p 6 4 2N3819 in :?asetlc casse 5 measurements of length, area, volume, liquld

l Marked and Unmarked. Hes 4 40361 Type NPN Sil. transistors GGy reasure Ruelohicfercs

38 30 Shortlead Tnsistors,  GBp TO-5 can comp to HE6 ockellS Z ISP IR VoL ICE it ioD)

o 'N*"N S""Zoglp'af:a”wes UNTESTED, UNMARKED LOW CDST DUEL IN LINE |.C. SOCKETS
niegrated Circuits. Hé6 40362 Type PNP Sil. transistors 14 pin type at 164p each | Now new low profile

6 4 Gates BMC 962, 2 Flip ssp 4 TO-5 can comp to H65 16 Din lype at 18p each }ty e P
p yp P p

Flops BMC 945 H67 lo 3819N Channel FETs 5

Ha1 2 Sil Power transistors 55 plastic case type BOOKS

\ comp pair BD131/132 P We have a large selection of Reference and

Technical Books in stock. Details are in our
latest Catalogue. Send for it TODAY, using

N\
:\\\\ (§ unmarked nver ],nuu,nuu){/\\) / v\'eA.cT?.upon below. N.B. Books are void of

Send for lists of publications

\
Untested Paks || Transist . /
\ ntested Pa ransistors _~~ |
\ q . . /
W B1 50 gz;’ma:#ugklrsgsmlors ssp N n stock 4 nur famous P] Pak
B66 Gerrrl|anium Diodes We hold a very large range of fully marked, . . A .
\ 150 G snes o 35P N isictone guasaniesd vanssirs, pone is still leading in value
A B84 IOO (?l'a“scs":q?i'iedf:gg,‘;;o 55P competitive prices, Please send for free Full of Short Lead Semiconductors & Electronic
‘“\ 0A202 : : \ catalogue. Camponents.lapg{c;. 17(0.| w? g‘uaranleeka‘:
A . A ) 3 1 ality factory marke
N B# 100 Sik Diodes sub. min.  BE - Our very popular 4p transistors Fransictors PNP & NPN.and a host of Diodes
Q\ i oand INQ’.G types P § TYPE ““A'' PNP Silicon alloy, TO-5 can & Rectifiers mounted on i’(inted Circuit Panels.
Ny H1e |5 Experimenters’ Pak of 58 bS] TYPE B PNP Silicon plastic encapsulation Identification Chart supplied to give some 7
AR Integrated Circuits, Da/a P \ TYPE "'E" PNP Germanium AF or RF information on the Transistors. /)
N supplied : § TYPE ““F'* NPN Silicon plastic encapsulation 11p P & P on this Pak. 7
N H2e () BY126/7 Type Silicon SSP § TYPE "'G"' NPN silicon similar ZTX 300 range k for Pak P1.onl 5
N a?:é‘dﬁ‘%s"; amp plastic § TYPE "*H" PNP silicon similar ZTX 500 range Please ask for Pak P.1.on Y Py
\Q"\\ H34 |5 Power Transistors, PNP, 55 § RELAYS FOR s - 7 7
N Germ. NPN Silicon P 3 VARIOUS TYPE /
\ TO-3 Can 5 P& P21ip
i\ § Piease send me the FREE Bi-Pre-Pak Catalogue.
‘\\ NN §
NN “. h s d ) NAME i
\' Make a rev counter M|g tic ADDRESS' wl-.a. . .. ee exandbd N0
for your car mln . I Al /
The ‘TACHO BLOCK'. This encapsulated cwnter ALL PRICES INCLUDE 10% VAT Z
block will turn any 0-1TmA meter into a linear MINIMUM ORDER 50p. CASH WITH ORDER /
and accurate rev, counter for any car with K== . PLEASE. Add 11p post and packing per order 7
N Rt J ¢ digit (nor-reset) 24V or 48V (state which) [SRELETAR (Yo (R [Rel] ReSuiE //
\& system. £I-|np each 4x1x1in. 33p. P.&P. Sp. i BUY THESE GOODS WITH ACCESS /
N
N 7

N

NN , ——
= B=]=- -PAK IID Dept.D. 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX.
TELEPHONE . SOUTHEND (0702) 46344,

CoxReg No 820919
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Money saving high
performance audio equipment

DIRECT FROM OUR OWN FACTORY

Better built
Better performance
Better value

SAXON HI-FIPOWER AMPS FOR DOMESTIC
& COMMERCIAL USE

New Verslons using 3A
*'Plastic Power'” Driver
Translistors now availabte.

To meet demand, we have
Included a more powerful
module In our well-
established and proven
range. All these power
amplifiers are carefully
assembled, tested and
guaranteed.

They offer superb vaiue for
reliabllity and versatillty.

SA35

35 watts RMS. Usas 7
transistors and 7 diodes
Carr. pald.

50 watts RMS. 7 tran-
sistors, 7 diodes, Carr.
paid.

£445

makes an Ideal unit in

SA50 £565
SA100 7= o'z £10+90

Rellable, tough and compact, 11 transistors, 6 dlodes. Carr. pald.

BRIEF SPEC. FOR ALL THREE MODULES

Atl modules Incorporate OPEN AND SHORT CIRCUIT PRO-
TECTION, plus proof agalnst over-dlsslipation and faulty Inductive

loads Inthe SA.100.

Freq. response 15-40,000 Hz + 1dB
Olstortion 0:2% at thHz
Loads 4to 16 ochms
Quiescent current 15mA

Noise Better than - 75dB

SA3545 volts

SAS50 45-65 voits

SA100 40-70 volts

447 x 4" x 1”7 (SA 100)

47 x3” x 17 (SA35/SA50)

Clrcuits, connecting Instruction and application data are supplled
free with all modules.

Supply voltage

Slze

POWER SUPPLIES
FOR THE SA35, SAS0 AND SA100 POWER AMPS. ABOVE

PU.45 = 24 9Q
PU.70 £1.75
PS.45 £3.50

Unstabtlised supply for
one or two SA50 or
SA100 Carr. 40p

Stabilised module for
two SA35's or one SAS0
Carr. free

Transformer for above,

heavy duty Carr. 20p £2 85
L} a

Transformer for un-

stabillsed supply com-
plete with rectifler di-
odes mounted Carr. 20p
Stabillsed supply mod-
ule for one or two
SA100"s Carr. free

Translormer for PS70
Carr. 40p

MT.30

PS.70
MT.70

ALL MODULES ARE BU!
AND SUPPLIED FULLY

Orders and personal shoppers to.

£3.50

£4.90
£4.90

LT ONGLASS FIBRE P.C. BOARD
TESTED

SAXON P/A MIXER
CONTROL UNITS

In extra slimline easy-fit case

Using grouped pairs of inputs {high Z and
low Z Inputs) with Individual bass, treble
and volume controls on each palr, plus master
controls. These low-nolse units wili feed all
makes of ampliflers, making them ideal for
clubs, discos etc. Standard Jack sockets.
Compact design. In strong metal cases. All
units guaranteed for 3 years.

® HIGH AND LOW IMPEDANCE
INPUTS

© BASS/TREBLE/VOLUME ON EACH
PAIR

SAXON

o M4H

4 high Z, 4 low Z inputs, 4 sets
of controls. Case 10” x8” x 24"

Carr. paid. + \l,AT £1 8.50
Dner oot 5 1 L9750

arr. paid. + Vv £3.50

Channe! section modules, for
quality & value

building your own: gain—16 x
(24dB).  Tone controls—18dB

% MASTER CONTROL ON OUTPUT swing. Carr. pald.
CONTROL UNITS — Unbeatable for

EXCITING NEW STEREQ VERSION,
MK. Il With Mic. over- -

ride and case (carr. 30p) 5
Mono (as shown)

For 9v battery operation. As stereo mode
less mic. input

Carr. 20p £6.50

Two decks, and ful! headphone monltoring. The unit +s mains operated and measures 175" x 3" x 4" deep
and Is finished with a smart white on black facla. The controls are: Left/Right deck fader, volume, bass,
treble. Headphone Selector and volume. Microphone volume, bass, treble, mains on/oft.

COMPARABLE TOUNITS AT OVER TWICE THE PRICE.

AKG 120 WATT HEAVY DUTY MODULE

MICROPHONES Rugged class A driver llaqe.Jhls mo?ule will run from all our mixers,
- etc., and most other makes. Dellvers 120 watts into an elght ohm load

:‘:\Zr:ge':%'::sssi%:agl.;cus'x and employs 4 TO3 can (115 watt) output transistors.

at special bargain price of

SPECIFICATION Module &
+ Power output 120 watts Into 8 ohms  Power supply £1 8-95
a V.AT. Frea.response 20-20,000 Hz + 2dB (Carr. 40p)

Input senslitivity 200 mV Into 10K @ 160 watt version

Construction Flbreglass board
GENERAL PURPOSE Size 8" x 47 x 47 (5” with with 0
DYNAMIC MIC. Pro- supply) power
fessional quality. Special push-pull supply

Ltow distortion parallel
output stage.

SOUND AND LIGHT UNITS

Our poputar 3 channel model handles up to 3kW (3000 watts) of
{lghting and incorporates versatlle sound control arrangement to
enable professional standards to be achieved. Both units are
excellent examples of Saxon quality and value,

SINGLE CHANNEL UNIT

Operates from 5 to 100 watt amplifiers. Supplled
for bass note tion, is easily ad d for
treble or mid-range at a cost of about 5p.

Carr. nd£7.50

(Carr. 50p)

ofter carr. paid £9-90

3 CHANNEL UNIT

Includes bass, middle and trebla as well as master
controls. 2 amplifier sockets ellminate need for
split leads. Up to 3kW lighting load. Smartly

finished steel case. Carr. 30p. 1 9.75
COMPLETE

AMPLIFIERS CSE 100

The varsatile unit Is now available in a black vynlde
case and so represents even better value than ever
dellvering speech and muslc powers of up to 100
watts RMS and continuous signal outputs of
70 watts. Two individually controlled Inputs with
widarange bass andtreble controls.

£34-90 carr. free
SAXON 100 £48.50 carr. free

With an RMS output of 120 watts speech and music,
100 watts continuous power, four Individually
contrelled FET input stages and wide range base
and trzble controls, this amplifier has established
itself as a unit offering quality and rellabllity at low
cost.

LOUDSPEAKERS British made bargains!!
127 25 walt 8/15 ohms £6-95 carr. 30p 15° 50 watt 8/15 ohm £14-50 carr. 50p.
127 40 watt 15,000 gauss magnet system 8/15 ohm £11-50 carr. 40p.

VAT

vedeT ¢ -
....Q,XON L

Prices subject to altera-
tion without notice.
E. & O.E.

Please include S.A.E.

Please add 10% to total value of order
with written enquiries.

* (inc. carr.) for Value Added Tax.

SAXON ENTERTAINMENTS LTD., 327 Whitehorse Rd., W. Croydon, Surrey. CRO 2HS.

Telephone 01-684 6385
Hours 9.30 3.m.-5.30 p.m.

TRADE & EXPORT ENQUIRIES INVITED

1064

TERMS OF BUSINESS
Cash with order (C W O ) For C O.D. pleasc add 35p

extra. cash by regd. letier. please
e
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HARMONIC CALIBRATOR

application with radio amateurs and short

wave listeners. They fill a need for low cost
frequency measurement and now that the price of
transistors and integrated circuits is at an all time
low, may be constructed relatively cheaply, depend-
ing upon the source of components. The crystal, if
purchased new. should cost no more than £1-50-
£2-00.

The object was to design a unit which would
provide 1MHz, 100kHz, 10kHz markers at good
strength to at least 30MHz or higher. The calibrator
to be described will, when used with the average
receiver, provide strong frequency markers to above
30MHz and will give markeérs as high as 144MHz at
reduced level.

CRYSTAL calibrators have always found wide

OPERATION

The crystal oscillater runs at 1IMHz and is based
on the Colpitts circuit. In the design, good stability
results in respect of both temperature variation and
variation of supply rail voltage. In order to maintain
this performance silver mica capacitors are specified
for C2 and C3. The crystal in the prototype required
about 40pF in series and this is made up by Cl plis
TCL1. If necessary, Cl can be altered to suit different
crystals.

The output from the crystal oscillator is taken
from the collector of Trl. The waveform is roughly
a sine wave and in order to drive the dividers must

J. ANDREWS

R %
al &
ke

o

be squared. Tr2 acts as a buffer amplifier and is
biased into saturation on positive half cycles. This
gives a square wave output of five volts peak to
peak, which is used to drive the dividers.

The SN7490N (IC1-IC2) are TTL logic binary
dividers and contain two gates and four bistables.
They are used in this circuit to divide the 1MHz
square wave by a factor of ten, giving in the first
case 100kHz and in the second 10kHz. The output
is a square wave of five volts (approx.).

The three outputs, one from each divider and the
1MHz waveform from Tr2 buffer are selected by S}
and are used to drive 1C3 and Tr3. These stages
form the harmonic generator.

HARMONIC GENERATOR

From a pulse rising at an infinite rate an infinite
frequency spectrum could be derived, and if the
pulse were to be repetitive at some frequency, say
1MHz, then the spectrum would be related to the
repetition rate of the pulse. However after the rise
the pulse amplitude must decay again in time for
next transition. If the decay is fast and at half the
pulse repetition time then obviously a square wave
would result. This could be shown to contain, in a
pure case only, odd harmonics of the basic repetition
rate. Now if the decay point were to be shifted from
the half repetition rate time, then the even harmonic
content would become apparent. Therefore in
generating both odd and even harmonics of a fre-

—0
+5V

1MHz Tr3

Rzé
a6k

BSX20

Crystal
—-‘ i—— 1w 1w ce
-] — | OIuF Output
—C - -0
TCY d O R7
3-30pF see text
' R -
_{ o ) —7 1P a= 4.
Ve 30pF (] 1C2 €3 e
SN7490N SN7490N SN74121N ‘14 ov
Fig. 1: Circuit of the caiibrator
1065

WwWwWW americanradiohistorv com


www.americanradiohistory.com

-

oco@oo 000 O@O0O0000OO0O00000000O0
o o
- p IC2 o
o o, o
0000 ® 0000
o ol B o o
o o o o
o o 1S o o
o o, 2 o o
000000000000 QOO0 o
o o o o o
o [ R5 }-e O {IDO )
o o ol Tr ]
o o
oooooolnlc—ctl-.r*-_ﬂ:‘)-QO o
o o oD o
o} [¢] Ual [o} [e]
o o o
o 000 o000 o
C3 c2 o} [¢]
o o o o
o o o o
] R2 R1 ] ]
0000000000000 00OO00O0O0 o
o o o o
o o o o
o o &1 o o
o Crystal o fe) Output
000 00 co0o0o0 o socket
o o o
o o o o
o o o P o o
o o o o o
o@_@®0 000000 @ooooo o
<5 o TC1
cs ’TC1
ovo‘ o
o o o o ) o o
o ) o o o o o o
o o o o o o o o
o o o o o xoR7 [ Xe] o
000000000000 fo0o|ocooocoo®ocep0ocoo0o | o
] © Crystal o oC1 ¢ o Tr30 | [e) ]
o ) o o o R6 © o
o o o o o o o
o ) o o o o) o
o 0000000 coo|ooo ocoo]oo
[e] R2 Ri o ¢ o [e] [e]
o o o o 7 0 o
) o o o
c2 o ¢ o o
) oooof{ooo odofoo
o o a o o ®o o
O @ OR4 R3 0 ¢ o 8o o
o y r‘b O Tr o o o o
o - o o o
o 00000000000 (e}
o o o o o
o o o o o
o o o o o
o o o St o
o 000000000 o
o o o o
o o ) o
o 9] o o o
o ou‘o 5?00‘ o o o o
00| 040 /000000000 |00000000000000R0O0
o ”7 [] | o} o oo
i} 1c2 o e} o [e] i)
+5v o o o o o
oollso‘p ® 85,000080000000000000000O0

ov

Fig. 2: Yeroboard layout for the i.c. crystal harmonic calibrator
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look !

... practical
... visual
...exciting!

no previous knowledge
no unnecessary theory
no “maths”

electronics

han

BUILD, SEE AND LEARN

step by step, we take you through all the fundamentals of
electronics and show how easily the subject can be mastered.
Write for the free brochure now which explains our system.

reall
mastered

F-w@ Gins " SRl T N
1/ BUILD AN 2/ READ, DRAW
OSCILLOSCOPE AND UNDERSTAND .

You learn how to build
an oscilloscope which
remains your property.
With it, you will become
familiar with all the
components used in

CIRCUIT DIAGRAMS
o

- 3

as used currently in the

| @0 EXPERIMENTS
ON BASIC ELECTRONIC
CIRCUITS & SEE HOW

to electric circuit, computer circuit, basic
radio receiver, electronic switch, simple
transmitter, a.c. experiments, d.c. experi-
ments, simple counter, time delay circuit,
servicing procedures.

RAPY electronics. various fields of electronics.

s % _& o i g i &Q - i ss»f b £ L 4 ) %

| 3/ CARRY OUT valve experiments, transistor experiments Thifl newdstyle cgur|se will enable anyone to
OVER amplifiers, oscillators, signal tracer, pho- really understand electronics by a modern.

practical and visual method—no maths, and
a minimum of theory—no previous knowledge
required. It will also enable anyone to under-
stand how to test, service and maintain all
types of electronic equipment, radio and TV
receivers, efc.

THEY WORK, including :

= @

o i i =

= = =

M,

i i e %

=t

o

i
R

G

- @

el

or write if you prefer mot to cut page

| FREE i

To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL,

P.O. Box 156, JERSEY.

NAME
ADDRESS

special free gift aliso to all our students

Please send your free brochure, without obligation, to:

we do nol employ representatives

BLOCK CAPS
PLEASE w34
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Sine and Square Wave Osc. Kit Type 700
General purpose A.F. test osc. covering range sine and
square 10¢/s to 100Kc in 4 decade ranges, features Include
stabillsed amplitude sine and sq. low o/p Impedance,
L.E.D. on Indicator, both O/Ps fully varlable and available
simultaneously, fast sq wave rise time, all parts supplled
and no special equlpment required for construction and
calibration, leaflet available on request. Requires PP9
batt. or 9v supply not supplled. Available in kit form only.
Price £16-20

Scope American Service Type TS.34
Portable general purpose scope uses 2” tube with magnl-
fler single beam, uses 11 valves, Y amp 10¢/s to 2 Mc/s,
T.B. 20 Usec to 100 Mll/Sec, as fine and coarse Y atten,
supplied with leads In transit contalner, also copy of
service manual, tested. Note these are for 115v 50c/s but
are supplled with a 240/110 Auto trans. Few only,

Price £23-85

)

Signal Generators

Marconi type TF144G covers range 85Kc to 25Mc/s In
8 bands. O/P 1 Uv to 1 volt, fitted O/P meter to read RF
and Modulation, supplied tested with clrc and Inst book,
for 200/250v mains. Note supplied less R.F. connecting
lead (mains lead supplied), Price £19-25

Variable O/P DC P.U.

O/P variable from 0 to 26v DC smoothed at up to 3 amps
uses silicon rect and variac, supplied with circ. Note for
use on 115v 50c/s supplled with 240/115v Auto trans,
American surplus. Price £7-70

V.H.F. Test OSC Type 210
Test osc covers range 20 to 88Mc/s in 4 bands, also as noise
generator, 2 Mc/s xtal check, var pulse mod. complete in
case with chart. Req 250v HT and 6-3v to operate.
. Price £5-50
Batteries
Lead Acid type Aircraft batterles 24v 25 Amp/Hr made up of
2 12v units in carrying case, new with Instructions.

Price £10-20
Aitimeter T.S.
Modern unit contains mains P.U. glving 250v 60 Ma and 6-3v,
4x valves, 2 panel meters sq type 100Ua FSD and centre
reading type, 1600 Mc/s absorb W.M, ass, also large number
of high grade parts Inc 1% conds etc, good cond In case.

Price £5-50

Low Speed Motors
For use on 230v 50c/s have two stage g.b. to glve O/P speed
of 115 RPM, reversible, good quality enclosed motor, ex
equip. Price £4-74

Vidicon Camera Tubes
Standard type 1” Industrlal grade by E.E. and E.M.l. supplled
with data sheet graded according to scan marks.

Price type A £9, B £6
W.M. and OSC Type OAP
Radio Radar T.S, covers range 150 to 230 Mc/s as Osc and
Absorb W.M. also as Int dummy load 50 ohms and provislon
for connection of scope. Supplied new boxed with Inst and
spares kit. Note for use on 115v 240/115v Auto trans supplied,
American surplus, Price £16'50

H.V. Transformers
Prla 230v 50c/s Sec 1125-0-1125v at 585 Ma, new boxed Ameri-
can Surplus, Price £7:70. Matching choke £1 50

PADGETTS RADIO STORE
OLD TOWN HALL, LIVERSEDGE,

YORKS WF15, 6PQ
TEL. HECKMONDWIKE 405285

SPECIAL OFFER A
Used 197 TV Tubes. Type AW 47 91, Perfect condition. 6 months

guarantee. £3 carr. paid.

Complete untested TV Sets 197 405-line Types £3-50 carr. and
ing. paid.

19" 625-line types untested. Complete with UHF Tuner £5 50
carr. and ins. Paid.

One Students and One Instructors Wireless Procedure Training
Set, each unit housed in a small wood box and comprises Mike,
Single L.R. Phone and connectors. Requiring Bell Battery (not
supplied) to make intercom. £1-30 post paid.

Small Clock Type Sangamo Weston 200-250v 200 r.p.m. mains
motor with Gear train (ex slot machine) Fair condition 60p
post paid.

4 cwt. of ex Government Scrap Resistors. Panels, Gears, etc
30p carr, 80p.

Speakers removed from TV sets. All 3 ohm, 24 watts 7 x 4, 6 x 4,
8 x 24. Alt at 27p. Post and packing I2p.

Top Quality Tape, Reel to Reel 5” LP §5p. 5§” LP 60p. 77 ST é6p.
77 LP 80p. Cassette Types C60 35p, C90 45p. Post on any tape 12p.
Jap Earpiece, 8 ohm, magnetic, 3'5 12p post paid.

Ex Equipment Valves all Tested before despatched. 3 months
guarantee on all valves. Single valves post 3p, over post paid.

ARPI2 ép EF184 20p PY80t 17p
DYse6 20p PCF80 ép PY82 10p
EB91 Sp PCC84 ép PY33 20p
EF80 10p PCL82 15p U9t 20p
EBF89 i5p PCL84 i5p 6BW7 12p
ECC8I 12p PCL8S 20p 6F23 1Sp
ECC82 12p PL36 17p 30FS 12p
EY86 20p PY8I 10p 30FLt 20p
EFI83 20p PY800 17p 30P19 10p

ABOVE PRICES INCLUDE V.A.T.

poly-planar
20-Watt Full Range Speaker

Completely replaces the
conventional cone speaker
Super-thin construction
permits new installation ideas.
Power capability : 40 watte peak., Frequency range: 40 Hz-20 KHz
Sensitivity: 85 dB/M for 1 watt electrical input. Input impedance:
8 ohms. Operating temperature range: —20°F to +175°F, Size
(WxDxL): 1-7/16” x 11:3/4" x 14:11/16”. W elght: 19 ounces.
£7-50 each Stereo pair £14-50
INCLUSIVE OF VAT AND POSTAGE

“web europa

P.O. Box 162, Watford WD1 1AA

NEW STOCK ALSO AVAILABLE

insul terminals In 8 colours, 4mm plugs and sks In 8
colours, Croc clips, Malns Inst cable, Mike cables 1, 2
and 4 core, Pax panels, H.F. chokes, Knobs with Perspex
Cursors In 8, 5, 4 and 3” dia, A.F. connecting leads,
Coaxlal Leads In BNC, UHF and N type, Coax Test leads
and flttings etc. Note above prices inc VAT and Carr.

malnland only, SAE for lists.

A. H. SUPPLIES

57 MAIN ROAD, SHEFFIELD, S9 5HL
Tel. 444278 (0742)

W Q4 PROJECT

UNIT "A’* (Rs, Cs, S/C'l) . £1-20
UNIT "B (Rs, Cs, §/c's) .. £3-88
MULTI-SYSTEM DECODER ADDITIONAL

PARTS (Rs, Cs, Pots, Switch) ... .. £4:91
POWER SUPPLY (R, Cs, S/c's T/former) ... .. £2-52
PRINTED CIRCUIT BOARDS (set of 5) ... €2:28
(Fibreglass, drilled, tinned)

ADD 10pP & P ADD 10% V.A.T,

S.AE. for free llst of Q4 and other kits and PCB's for P.W, and
P.E. Projects, and with all other enquiries,

PHONOSONICS

Dept PWJ,25 KENTISH ROAD, BELVEDERE, KENT, DAI7 AW
MAiL ORDER ONLY
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quency or rate, the main functions governing them
are the rise or transition time of the pulse and its
duration with respect to repetition rate.

It can now be seen that the principal requirement
for a harmonic generator is that it must generate a
pulse with a rapid transition or rise time which is as
narrow as possible with respect to the repitition rate.

A number of methods exist whereby a fast pulse -

may be generated, these include tunnel diodes, re-
verse recovery effect of diodes, fast switching
transistors etc.

For ease and cheapness the method used here is
a standard SN74121N monostable (IC3) which drives
Tr3 the emitter follower into saturation. The
SN7412IN has provision for external timing com-
ponents, but none are used here. This gives a pulse
width of 30-40nS. The output rise time (transition
time) is quoted as 10nS, but this is speeded up
considerably by Tr3, which is a high speed switching
device. Tr3 also provides a low output impedance.

The 759 resistor R7 is worth mentioning. The out-
put impedance of the emitter follower (Tr3) is not
governed directly by R6. It is in fact much lower
than this and for matching purposes may be taken
as zero. If it is desired to pass the signal along a
coaxial line or to use an attenuator then R7 should
be chosen to match the impedance of the cable in
use, in the range of 50-300Q. However, many people
will simply want to connect receivers or to squirt
the output into a few feet of wire in which case
make R7 50(}.

POWER SUPPLIES

The limiting factors here are the integrated cir-
cuits. The voltage required is five volts +10%. The
design of the oscillator assures stability to within
a few Hz for a +20% change in supply potential.
This should not however present too great a problem
as many constructors now run some form of equip-
ment from which a five volt supply cculd be
borrowed to operate the calibrator.

Fig. 3 shows the circuit of a simple stabiliser for
use with this calibrator.

Qe -
6 to14v DC +5vV DC
1000uF
25V 700 to 1k
Seiect BZY88
o o
Oo— —_—
Fig. 3: Simple stabiliser
CONSTRUCTION

Building the calibrator should not present any
problems, all components may be assembled on
perforated board of suitable matrix. However in
order to realise the best h.f. performance the leads
around 1C3 Tr3 should be kept as short as possible
and the output socket wired direct to Tr3 emitter.
In particular, ensure that the output lead from pin
6 of 1C3 is short and direct to Tr3 base.

The crystal, if of a miniature type, may be fastened
to the board and secured with a loop of wire. Solid

- WwWwWW americanradiohistorv com

. vibration free wiring in the crystal oscillator circuit

will avoid microphony. If S1 cannot be wired direct
to the board, all leads to it should be kept short.
When completed and tested the board may be fitted
in a small metal case or die-cast box.

* components list

Resistors
R1  10kQ ’ R5  470Q
R2  36kQ ° R6 330Q2
R3 6800 R7 50-300Q
R4 1-5kQ R8 680
Capacitors:

C1 30pF silver mica

c2 330pF silver mica 2%
Cc3 330pF silver mica 2%
Cc4 5000pF polystyrene

C5 0-1uF ceramic '
Cé 0-1uF ceramic

TC1  3-30pF Philips trimmer

Semiconductors:

Tr BC108
Te2 BC108 Texas Instruments
Te3 BSX20
Integrated Circuits
IC1 SN7490N
1C2 SN7490N  Texas Instruments

1C3 SN74121N

Miscellaneous

S1 1 pole 3 way
Crystal 1Mhz HC6U or similar

TESTING

Connect a suitable five volt supply to the
calibrator and couple the output to a receiver (b.f.o.
on) tuned to 1MHz. If all is in order a marker will
be heard. Tune the receiver throughout its range
and check that markers are present. Switch Sl to
100kHz and check that there are 100kHz markers
present. Switch to 10kHz and carefully check that
10kHz markers are present.

If no markers are present on any range first check
the oscillator circuitry. If markers appear only at
1MHz intervals check the dividers for a fault.

The simplest way of controlling the injection of
markers to a receiver is to vary the coupling.
Obviously the markers are less strong around 30MHz
and the coupling may have to be increased. Direct
coupling without the use of an attenuator is likely
to overload the receiver and may introduce spurious
responses. A little experiment will reveal the best
method of operation. .

Once the unit has been checked the frequency may
be accurately set against WWV or MSF on either
2.5, 5-0 of 10MHz. The calibrator should be re-
checked from time to time against the standard
frequency services to maintain its accuracy. TC1 may
be adjusted as necessary to maintain this accuracy. ll

We regret that the
December 1973 issue
of Practical Wireless
is now out of print
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PORTABLE

FLUDRESGENT LAMP UNIT

A FURTHER DESIGN ru cooer

12volt d.c. portable flourescent lamp unit is
A a very useful piece of equipment to own—

especially in these days of power cuts! This
article describes an alternative to the unit described
in the December 1973 issue of Practical Wireless.
There is the bonus that it is easier to build the
circuit on a standard piece of veroboard than to pro-
duce a special printed circuit board and, by using
a ready made transformer, reduces the cost.

TRANSFORMER

A transformer specifically for 12 volt inverters to
run flourescent tubes from car batteries is available
from G. F. Milward* for only 50p + post packing &
VAT. It saves the time taken to wind the transformer,
which is something which might put off the inex-
perienced amateur from building the project.

The revised circuit diagram is shown opposite.

The circuit is basically the same as in the original
article except for the extra tertiary winding on the
transformer which is connected in parallel with
capacitor C3. The unit will work without this wind-
ing connected but in the circuit shown it tunes the
transformer thus producing a better output.

It is most important that terminals 1, 2, 3 & 4 of
the transformer are connected:to the right points
on the circuit diagram (as shown by the dots) since
if, say, 3 and 4 are reversed the circuit will not
oscillate. To cure this, should it occur, connections
3 and 4 should be interchanged and the circuit should
then oscillate. (For the complete setting-up procedure
see the original article.)

LAYOUT

The Veroboard layout is shown opposite for 0-1
inch matrix veroboard. The board size is the same
as for the original printed circuit board so no prob-
lems should occur in mounting this board in the com-
pleted unit. Note that the fixing hole in this circuit
board is in a different place to that of the original
board, so a different hole will have to be drilled in
the unit case.

The transformer is fixed to the circuit board by
two links of insulated copper wire as shown in the

—

+ve
(12V battery)

R1p
1900
5w

C1
0-47pF -

250v

VR1
1500

- —

~ve
(12V battery)

To lamp To lamp
connector connector -
k
%
¥ [ j e e— ]
o7 B 3 ¥ 910
S_— o~ Lo
High vaitage end
ﬁ%
Tri/e =t | Transgformmert
i
3
12V battery -——-rb A
A . Lew woltage mnd 3
a i 2] ?g

wo I L efirfay ] 2% 758 0 The
circuit board layout diagram. Overall dimensions — e i e s i :

Resistor R1 should be mounted about Lin clear of 3% 13 s “F_.@i =)
the circuit board and clear from C1 as it gets hot! 1 B #
Since drilling of the holes for the legs of potentio- 7 |
meter VRI cuts the circuit board tracks completely, Oﬁ;ﬂ"“ ¢
care must be taken to ensure contact when soldering St
the legs in.

Exact values of R1 and VRI are not very critical.
Values were chosen because of availability. iy

As my unit was built primarily as an emergency = C1 ';'
light for use in power cuts, the case has been de- W
signed to stand on a table with the tube vertical, and ! 1
it is made of wood. [ | 1 1 12v
* G. F. Milward, 369 Alum Rock Rd, Birmingham, B8 3DR. Tri/bf Trifck  +vetbattery
1070
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L oller

INNEXTMONTH'S

PRACTICAL

WIRELESS [jmr==
_ NS

CUT YOUR COSTS WITH P. W.

SAVE on your tools. Get
this exclusive TOOL-
KIT OFFER at reduced price
when you buy the April issue
of Practical Wireless. The kit
contains soldering iron Kkit,
wire cutters, wiring pliers with
wire stripper blades, small
screwdriver with neon tester,
large screwdriver for cabinet
and chassis work. All these
tools are of high quality and of
well established manufacture,
They are available to Practical
Wireless readers at a special
low price. Use the coupon in
the April issue.

£
r THE

SLIMLINE

S-BAND

SAVE your Windscreen Wiper blades by
making the *'Quick-Wipe’ to give
a quick clearance of April showers from
your car windscreen.

.Q\DICI(."

WINDSCREEN /‘
WIPER DELAY

UNIT «‘

RECEIVER

This unusual receiver is designed to give
five ranges from 160kHz to 27MHz, using
simple plug-in coils to cover broadcast
and amateur transmissions. Only eight
transistors are used, and, with a telescopic

aerial the ‘'Slimline'’ becomes a versatile
a.m. receiver to take almost anywhere.

™
-P"‘.-
——

e

ALSO:-

GUIDE TO MULTI-RANGE TEST-
METERS : IMPEDANGCE MATCGHING

Supplies of Practical Wireless are limited. Don’t be
disappointed—order early from your newsagent.

APRIL ISSUE ON SALE IN MARGH

The above details are subject to the current national industrial situation at the time of going to press. 1071
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multiplex AM/FM tuner-amplifier providing

10 watts RMS output per channel into 8Q
loads with facilities for incorporating a cassette
tape recorder. The integrated unit provides very
good results which, although not to true high
fidelity standards, will give satisfying listening for a
moderate outlay.

Facilities on the prototype included full Band II
FM coverage together with one preset AM station
and an input for a ceramic cartridge. Additional
circuitry and printed boards are shown in this article
so that inputs for magnetic cartridge and tape heads
can be accommodated, together with record/play-
back connections for a cassette or reel-to-reel tape
recorder. Additional tuning capacitors may also be
fitted along with a selector switch to provide more
extensive AM coverage. The AM section uses an
internal ferrite aerial, but an external aerial may
be added if required. The stereo decoder incorporates
automatic mono/stereo switching and stereo beacon
lamp drive.

The complete unit is built up on five main circuit
boards. The power supply is built directly onto the
chassis which is constructed from aluminium angle
and strip. The following unit numbers will be used
as a prefix to identify components which are mounted
off the circuit boards:—

THIS constructional feature describes a stereo-

1 Pre-amplifiers

2 Power amplifiers

3 Tuner and IF

4 Stereo decoder

5 Power unit and input/output sockets.

The front panel is fashioned from 3mm Perspex,
using Letraset marking and gives a very professional
finish to the unit.

The complete circuit uses 3 integrated circuits,
19 transistors and 7 semiconductor diodes. The FM
tuner head is a Mullard module, simplifying con-
struction and greatly reducing alignment problems.

1072

PART 1

LEFT CHANNEL

Mag. PU
R1
56k
7.
Tape head
Cer. PU R21-8M

AM tuner
< VWA
R4 22k
) R5 470k
- AN
Tape
recorder 25
io
1
20
jo
[1e}
©F—
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Tuner and IF board

R8 Cc8
680 100;.|F'T
1
2 > o

[ Razo R

R12 10k

@

I
|
{_ Equaliser bg
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RIGHARD GOLLIN

Output to tape

* Peﬁfo,rmance Specification

. AMPLIFIER

Power output: 10 watts RMS per channel into 89
Frequency response: 20Hz to 30kHz 4 3dB at full
power
50Hz to 20kHz +4- 1dB (power
amplifier) .
Channel separation: 54dB at 1kHz and 10 watts
% Noise: —60dB at 10 watts (ceramic cartridge input)
* Total harmonic distortion: < 0-29 at 1kHz an¥ *
10 watts
Tone controls: Bass - 16dB at 50Hz
Treble 4 14dB at 15kHz

LI )

F.M. TUNER

Frequency range: 88 to 104MHz
Channel separation: 40dB

PRE-AMPLIFIER (UNIT 1)

The inputs from the various programme sources,
attenuated and matched as necessary by RI-R5,
are selected by Sla (Slc for the Right channel).
Transistors Trl and Tr2 are connected as a high-
gain pair and amplify the input signals to a level
sufficient to drive the tone control circuit. The bias
resistor R7 for the first stage may need to be
selected for optimum operation. This will be dealt
with in a later part of the article. Its final value
should lie between 120 and 270k().

R16 recorder socket
s e e e e e e e s
R24 4.7k
\ 12
[ l +3av
C14 R22
R17 ?/S?as R18 200pF 1%15F 33k |
22k 250k 22Kk [ |
Balance > -
VR1 |
10k cn ]
§<— o- 015pF ]-o O15uF L
| To power
amp
C12 10pF @) ’;__3
i
L] .
S0 0
10k
Volume " @ I
C10 VR4 c13 To
0-0033pF 100k 0-0033pF T
15 Treble
earth
point
N
Pre-amp board
— — _—,—— e —_—_—e————— e —— — e — //'
— - e =
ok | Se==seaos Se0 N Notes

R7 select-on-test (see text)
R11 see components list

VR1,VR2,VR3 and VR4 are
mounted on front panel

R1,R3 and R4 are mounted on $1

R2,R5 and R16 are mounted
at input sockets

..On right channel S1a,S1b and S2a

are replaced by S1c.$1d and S2b
respectively.

Optional
Bass cut
switch

Fig. 1: Circuit of pre-amplifier including input selector
switching. Contacts Ste and S1f control the power
supplies to the FM and AM tuner heads.

1072
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% components list

.

PRE-AMPLIFIERS
Resistors
{Rr1 s6kQY fR10 560kQ R17 2260/
R2 1-8MQ R11 22kQ for 13ips 18 22kQ
R3 220kQ 12k for 33ips  JR19 15k ¢ #
R4 22kQ 6-8kQ for 7ips [ R20 47kQ
JRS 470kQ  R12  10kQ R21 47kQ
R6 100kQ [R13 100kQ</ R22 3:-3kQ
R7 220kQ* R23 6-8k0 e MY
#§R8 6800 R24 4-7kQ o ¢
R9 22kQ  R16 470kQ * See text
All resistors W 5% carbon film
VR1 10kQ dual lin VR3 250kQ dual lin
VR2 10kQ dual log VR4 100kQ dual lin
Capacitors
C1 10uF 16V C7 10uF 16V C13 3300pF
C2 10uF 16V C8 100uF 10V C14 200uF 30V
C3 3300pF C9 0-0154F  C15 10uF 16V
C4 0-01uF C10 3300pF C16 10uF 16V
C5 0-01uF C11 0-015uF  C17 0-47uf
C6 10uF 16V C12 10uF 16V

Non-electrolytic capacitors should be polyester or
polystyrene

Semiconductors
Tr1 BC149 Tr2 BC148 Tr3 BC149
NOTE—With the exception of the four dual-ganged
potentiometers, two sets of the above components
are required for the two channels.

Miscellaneous
S1 6 pole, 6 way, 3 wafer rotary switch
S2 DPST miniature toggle switch
Pre-amplifier printed circuit board
Equaliser printed circuit board

POWER AMPLIFIERS
Resistors
R1 91kQQ R6 10k R11 0-47Q2-5W wiw
R2 100kQ2 R7 47Q R12 0-47Q2 2-5W wiw
R3 22Q2 R8 100Q 2-5W wjw R13 10Q
R4 470Q R9 10002 2-5W wfw All tW 5% Carbon
R5 4702 R10 1002 film unless stated

otherwise
VR1 50kQ2
VR2 10002 miniature presets (horizontal mounting)
Capacitors
C1 25uF 25V C4 0-01uF 100V C7 200uF 30V

C2 47ufF 40V C5 0-22uF 100V C8 1,500uF 25V
C3 1,000:F 25V C6 0-001uF 750V C9 0-047u4F 100V

Semiconductors
Tr1 BC158
Tr2 BC148
Tr3 2N6288 (RCA)
Tr3, 4 and 5 are supplied with the necessary mount-
ing hardware
NOTE—Two sets of the above components are
required for the two channels.

Tr4 2N6288 (RCA)
Tr5 2N6111 (RCA)

Miscellaneous

Printed circuit board. Heat sinks and brackets (see
Figs. 8 and 9)
NOTE—RCA Semiconductors for this project are
available from E.C.S. (Windsor) Ltd., Thames
Avenue, Windsor, Berks.
Total requirements are: 2 2N6111 at 50p

5 2N6288 at 54p

1 CA 3089 E at £1-96

1 CA 3090 Q at£4-23

Add 40p post and packing per order and 10% VAT

1074

Feedback around Trl/Tr2 provides high stability
and is also used to set the gain and, for the magnetic
pick-up and tape-head inputs, the frequency res-
ponse. The appropriate feedback path is selected by
S1b (S1d for the Right channel). The value of R1l,
which with C5 provides equalisation for the tape-
head input, must be chosen according to the tape
speed to be used.

A constructor not requiring the full complement
of input facilities may of course omit the unwanted
circuitry and connectors.

An output is taken via R16 for connection to a
tape recorder; allowing recording of a programme
being played through the amplifier (subject to the
provisions of the Copyright Act, 1956). The signal
at this point is equalised but is unaffected by the
Volume and Tone controls. Because of the high
value of R16, the two channels can be paralleled at
the input of a mono recorder with only slight worsen-
ing of stereo crosstalk within the amplifier.

The tone controls are in the familiar Baxandall
configuration, providing both lift and cut at bass
and treble frequencies. Transistor Tr3 is the active

Prototype boards for the pre-amplifier (above) and power amplifier
(below)

')f'". @
"
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Ensure correct polarity of the electrolytic capaci-

element of this stage and also makes up for the
losses incurred by the frequency selective circuits. tors when assembling the circuit boards. In the R7
A bass cut or rumble filter may be provided by position fit 220k resistors, leaving the wires long
removing the short circuit from across C17. as the value may need to be changed later. Once
4134V VR4 VR3 Tape VR1 S1b Sla Equaliser
T T /—‘—/‘—\ recorder pole * pole board
L socket pin1
(via R16} 3

d; \//—\1\/\//“\_, RIGHT

(identical)

Lo [

Fig. 2. Component layout for

ww
C
+
the pre-amplifier printed board.

LEFT
r -
2] |[c
L )32 o
Full details of external con-

CHANNEL
3 ) ] : nections will be given in a
later part of the article

$2a Optional

earth board
Bass cut switch

Commonl Power amp
point pini

C
|
|

Fig. 3: Actual size layout for
the pre-amplifier printed circuit
board
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‘ : Fig. 4: Actual size layout
O of equaliser printed circuit
om0 OmOm0 board and location of
components
| = RIGHT
| i CHANNEL
({identical)
S1b/3L56
S1b/2 = ] ;5]
’/d’_ Wi - 2_,-' M m
S1b/t E
(4%
=lijca | [cs
R10
Souo R12 I H
r LEFT
RO C3 R11 CHANNEL Fig. 5: Circuit of the power
amplifier. One channel/only
_ 1 shown. The other channel
Ricaac) < O is identical
pin 3 \ 4
A o \é\/\' 2
VR1i l d +34V
50k : 10k R8
100
Cc2 T
R1 47uF ’ RO rq
N
Sok .[ e 2N6288
Tr1 o
1 BC158 (
25F
ca R4 R7 VR2
470 47 100
Input from O-01pF
preamplifier ,JJ w
=C3 i
1000uF G
R2
100k

2N6111

LEFT CHANNEL

R10
10
c6

e T O-00pF

P auind
complele, these boards may be pldced in a safe place
until the chassis and power unit are compléted. A

" number of components included in the Pre-amplifier
circuit diagram are not mounted on the'boards. These
are dealt with in a subsequent part of the article.

LN

POWER AMPLIFIER (UNIT 2) -/

Note: Right channel identical (output socket 5SK5)

The familiar complementary—symmetry configura~<
tion is used and designed around silicon traﬁ's’istorg.’\
Good low frequency response and stability is ensuréd~~

by the use of DC coupling throughout’the amplifier.
The output pair, RCA plastic packaged ‘Vérsawatt’
devices, deliver 10 watts RMS into an 8() load. A
similar device Tr3 operates as a -class ‘A’ driver.
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(24—
To common
earth point

R oot L
The small forward bias required to minimise Cross-
over distortion is provided by a small signal transis-
tor Tr2 connected’between the bases of the output

——

pair. The first stage Trl provides amplification of
the input signal~and §n addition acts as a DC com-
parator, enabling the output stage to be set up for
symmetrical clipping unden overlodd conditions. The
DC potential at the “output mid-point is connected
to the emitter of Trl via R4. The base potential
of Trl is determined by_ the potential divider R1,
R2, VR1 and R6. The high loop Eain of the circuit
keeps the small difference between Vi and Ve con-
stant, so that the output mid-point volt{ ge is defined
by the base potential of Trl regardless /of component
tolerances. Negative feedback is provijled by R4, C3
and R3. ¥
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A
Fig. 6: Component localion for the I
power amplifier printed board |
-
| LEFT Pre-amp
| CHANNEL e
\zi t pin 17
|
I
!
|
|
RIGHT |
CHANNEL |
(identical) |
|
]
|
!
|
|
i
|
|
|
|
: +34v
I
Fig. 7: Actual size layout for the power
amplifier printed circuit board
vy Common LS output
earth point to 5SK6
T : |
{
R I )
—continued on page 1080
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The Sinclair Cambridge...
no other calculator is so powerful
~ and so compact.

Complete kit-£24-95! ...

Features of the Sinclair
Cambridge
% Uniquely handy package.

41" x 2" x 11", weight 31 oz.
% Standard keyboard. All you
needforcomplex calculations.
*Clear-last-entry fea“ure.
¥* Fully-floating decimal point.
¥ Algebraic logic.
¥ Four operators (4, —, x, =),
with constant on all four.
¥ Constant acts as last entry
in a calculation.

% Constant and algebraic
logiccombinetoactasa
limited memory, allowing
complex calculationsona
calculator costing less
than £30.

¥ Calculatesto 8

significantdigits, with
exponentrange from
102010 107,
¥ Clear, bright 8-digit
display.
¥ Operates for weeks on
four U16-type batteries.
(MN 2400 recommended.)

The Cambridge — new from
Sinclair

The Cambridgeis a

new electronic

calculator from Sinclair,
Europe’s largest
calculator manufacturer.

It offers the power to
handle the most complex
calculations, ina
compact, reliable package.
No other calculator can
approach the specification
below at anything like the
price —and by building it
yourself you can save a
further £5-50!

Truly pocket-sized

With all its calculating
capability, the Cambridge
still measures just

41" x2"x 15" That means
you can carry the Cambridge
wherever you go without
inconvenience ~ it fits in your
pocket with barely a bulge. It
runs on ordinary U16-type
batteries which give weeks of
life before replacement.

Easy to assemble

All parts are supplied — all you

need provide is a soldering iron

and a pair of cutters. Complete
step-by-step instructions are
provided, and our service department
will back you throughout if you've any
queries or problems.

Total cost? Just £27:45!

The Sinclair Cambridge kit is supplied to you
direct from the manufacturer. Ready
assembled, it costs £32-95 —soyou're
saving £5-560! Of course we’ll be happy to
supply you with one ready-assembled if

you prefer —it's still far and away the best
calculator value on the market.

1078
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A complete kit!

The kit comes to you packaged in a

heavy-duty polystyrene container. It

contains all you need to assemble
your Sinclair Cambridge.
Assembly time is about 3 hours

Contents ;

1. Coil.

2. Large-scale integrated circuit.

3, Interface chip,

4. Thick-film resistor pack.

5. Case mouldings, with buttons,
window and light-up display in
position

6. Printed circuit board.

7. Keyboard panel.

8. Electronic components pack
(diodes, resistors, capacitors,
transistor)

9. Battery clips and on/off
switch,

10. Soft wallet.

This valuable book — free!

If you just use your Sinclair Cambridge for
routine arithmetic — for shopping,
conversions, percentages, accounting,
tallying, and so on —then you'll get more
than your money’s worth.

Butif you want to get even more out of it,
you can go one step further and tearn
how to unlock the full potential of this
piece of electronic technology.

How ? It's all explained in this unigque
booklet, written by a leading calculator
desiila consultant. Inits fact-packed 32
pag8eet explains, step by step, how you
can use the Sinclair Cambridge to carry
out complex calculations.

— g [ — |
Sinclair Radionics Ltd, London Road,
St lves, Huntingdonshire

Reg. no: 699483 England
VAT Reg.no:213 817088

]

$ hasenabled ustodesign and produce the‘Cambridge at this remarkably low price.

WHy only Sinclair can make you this offer

UL
v:"f.".':"\

ey
i

S Tk

The reason’s simple : only Sinclair — Europe’s largest electronic calculator
manufacturer—have the necessary combination of skills and scale. .

Sinclair Radionics are the makers of the Executive —the smallest electronic
calculatorin thegorld. In spite of being one of the more expensive of the small
calculators, it was arunaway bést-seller. The experience gained on the Executive

Butthatin itself wouldn‘t be enoughfBinclair alsoshave a very long experience of
producing and marketing electronic kits. You may have used one, and you've
almost certainly heard of them — the Sinclair Project 60 stereo modules.

It seemed only iogical to combine the knowledge of do-it-yourself kits with the

knowledge of small calculator technology.
And you benefit!

Take advan'tage of this money-back, no-risks gffer today
The Sinclair Cambridge is fully gharanteed. Return yourkit within 10 days, and

we'llrefund yourmoney without question. All parts are tested and checked before

despatch —and we guarantee a correctly-assembled calculator for one year.
Simply fill in the preferential order form below and slip it in the post today.

Priceinkitform:£24-95 + £2-50 VAT. (Total: £27-45)
Price fully built: £29-95 + £3-00 VAT. (Total: £32-95)

To: Sincl

Stlves, Hullngdonshire, PE17%HJ

ionics Ltd, London Road,

:ase send me & Name

PW374

Sinclair Cambridge calculator kit at
95 4 £2:50 VAT (Total: £27-45) M

Sinclair Cambridge calculator ready

inlt at £29-95 4- £3-00 VAT Address

(Total: £32-95)
*| enclose cheque for £ , made
[

outto Sinclair Radionics Ltd, and -
crossed. *®

*Please debit my *Barclaycard/Access
account. Account number

*Delete asraquired.

v

e
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CRATA —continued from page 1077

= Steadying bracket .
to rear panel

6BA

Nylon boit

bush

TN 73w Lock
washer

washer

. ) o
*Transistor Dritl holes: A... /§dla. i
Tr5(R) B...% dia.

Transistor
Tr3(R)
[

Fig. 8: Design and assembly of driver traMsistor heatsink Fig. 9: Design and assembly of output transistor heatsink

A Zobel network C9/R13 is connected across the
output terminals. The purpose of this network is

to ensure that the loudspeaker load always appears . .
essentially resistive to the output transistors. This PART 2 next month will describe the

means that the output stage is protected against Tuner/IF and FM Decoder units
inductive transients which could exceed the break-

down voltage of the transistors. .

L 4
ACROSS
1 Employs a coupling of ferrous esters (4)
w 4 A shaker‘\ the transformation scene (8)
9 A stick-up in the rockery (4)
: 10 i i i i

Radio engineers meet with such resistance? (8)
Come back to fix a little drink (3)

The Spanish miss her in the end (4)

Already fixed on the wavelength? (3-3)

A key piece of mechanism (4)

As familiar as Liz (4)

Bell's slowest ringing tone (4)

Basso loudspeakers amplify this single? (4)
How to dispense with an earth! (6)

You talk nonsense about defeat-(4)

Dipole onee connected with him! (3)

If about to bewail a valve component! (8) ‘1
Not so hot in acoustic editing (4)

Salty type's crystallization at the mike! (8)
Collections of old wirelesses (4)

DOWN
Land in court with such maiatenance? (7)

Jim pleased about the little rascal KON
The lonpest-ever tape? (6)
Th | up about antennae (5)
musical performance (7)
e about a cathode? (5)
rty kind of con-man (7)
load-shedding? (5)

about being so noisy! (7)
More I'd swap for a position in gglf (6)
Classification of a crystal-set? (5
Nickel-coating is zefro-rated? (3)

FOR AMUSEMENT ONLY
ANSWERS NEXT MONTH

Glass in pieces from these transmissions? (7) .
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WATCH IT!

I AM looking at a Swiss elec-
tronics journal. There's a cir-
cuit which uses two ICs, areadout
chip, and a one-transistor oscil-
lator. Connected together they
form an electronic clock complete
with digital readout. The only
circuitry which needs''building "is
the single transistor oscillator and
this comprises five resistors, five
capacitors, a crystal and one of
the ICs mentioned. For therecord,
the two chips are the SCL5437F
(oscillator) and SCL5424F which
drives the liquid crystal readout
direct.

UNIVERSITIES HELP

One of the major criticisms
levelled at universities is that
their experiments are all too
often of academic value only.
While this may be true in some
instances, it certainly is not true
in the case of the University of
Utah in the U.S. This establish-
ment has a section devoted to
making blind people see again.
Although in the experimental
stages, blind people have been
able to see-light patterns which
have been simulated by an ex-
ternal ‘‘eye” and fed into their
brains by small electrodes.

The light images or patterns
are called phosphenes and are
stimulated (in these experiments)
by the generation (and careful
control) of pulses, in other words,
the vision has been created by
purely electronic means. The
width of the pulse and its dura-
tion determined the intensity or
“shades' of the image which the
totally (otherwise) blind person
can ''see!. Researchers see no
reason why some form of imaging
device (like a solid state t.v.
camera) should be used and the
impulses fed into the brain—after
suitable processing, of course.
This latter idea is well within the
realms of readily available elec-
tronics which one can obtain
today.

Embedded image sensors could
even be controlled by the eye

INI

computer-generated images have
been drawn quite accurately by a
totally blind person. The image
was viewed on a c.r.t. so that a
fair comparison could be made.
If you know of a blind person, it
would be unkindly premature to
mention these experiments with
tco great an enthusiasm because
it may well take many years to
perfect it into a practical device.

A TOOTHGRAPH?

Still in the realms of medicine—
well, almost, is the latest use of
lasers. Now, the dental profession
have taken an interest. By using
a small laser it is possible to take
holographic photographs of a
person’'s teeth. One interesting
thing to emerge from this useage
is not that it will offer an invaluable
aid in dental practice (although
this is very true) but its use for
security purposes. Apparently no
two peoples teeth are the same so
instead of fingerprints one could
have toothgraphs or teggypix.

Criminals of the future will do
well to heed the old addage—
when in doubt, keep your mouth
shut. In any case the idea should
give Scotland Yard something to
get its teeth into.

LARGE-SCREEN COLOUR

Perhaps one of the most inter-
esting battles currently being
fought is the one for television
screensftubes/systems. All sorts
of ideas are currently under ex-
amination including a flat screen
solid state beasty. News has
arrived about another contender,
This one is called a Video-Beam
projector and houses optics in-
side the colour tubes. It shows
promise for large screen colour
television and claims the advant-
ages of doing away with colour
dots, lattices and shadow masks.

Each electron beam (one for
each of the three colours) is fired
at a ‘'target’ which hassthe rele-
vant colour phosphor. This beam
is reflected back inside the tube
to @ concave mirror which in turg
reflects the image out of the tube
onto the screen. Extremely good
results are reported, however,

ON RECENT DEVELOPMENTS

there is a snag—the projection
distance is fixed at eight feet and
is unalterable. The company work-
ing on the device do not see this
as a problem and claim that once
the colour tube 'projector’” has
been adjusted at the manufactur-
ing facility, it requires no adjust-
ment or fiddling by the user.

No mention is made of the
power requirements but one pre-
sumes that they are considerably
lower than the 25-30kV needed for
the earlier black-and-white pro-
jection systems where many
people expressed concern about
radiation from such a set up.

MULTI- CHIPS

A new [C chip, the 2240, is
claimed by its makers to do just
about anything. It is currently
hailed as a programmable timer,
binary counter, music synthesiser,
A/D converter, ultra-long delay
generator, digital sample and hold
circuit, frequency synthesiser,
pulse counter, binary pattern.
generator, precision oscillator. ..
etc., all in one innocent looking
sixteen-pin dual in-line package.
I have contacted the company
with a view to obtaining further
information which | will pass on
as and when it arrives. It may be
possible to include some circuitry
of the more practical applications
for the home constructor.

BIG CHIPS!

Remember the days when semi-
conductor devices were fragile
and sensitive to fluctuations in
power. Contrast that with the
latest beast from International
Rectifier. This is a silicon con-
trolled rectifier which handles
2,500 Amps r.m.s, at'up to 1,200
volts. A 2,000V version is aiready
planned. The wafer for this device
is almost 2% inches in diameter.
This is probably the largest chip
which has ever been employed in
any semiconductor device.

'

)

N

&nuscles themselves., Already,
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Number 44

National LM377N 2 + 2W AUDIO AMPLIFIER

National Semiconductor Company, which con-

tains two separate two-watt amplifiers in a
single device. The connections are shown in Fig.1. A
14 pin dual-in-line encapsulation is employed which
can be fitted into a socket or soldered into a printed
circuit board. A similar device, the LM377N-10, has
metal tab connections which may be soldered to a
printed circuit board. Pins 3, 4 and 5 and also 10, 11
and 12 of Fig. 1 are replaced by metal tabs on each
side of the device. These are very convenient for
soldering to a heat sink.

THE LM377N is an IC, manufactured by the

Top view
N7/
Common bias output 1 14 }—— Positive supply
Qutput(1) —{2 13 e Qutput (2)
I Nt
4 1
-E_ LM377N L
P 1
Nput (1)  e———{f Q == Input (2}
Feedback _|, g b— Feedback
input (1) input (2)

Fig. 1. Pin connections to the 14 pin DIL LM377N.

The LM377 devices are intended mainly for use in
stereo equipment where the output power required
does not exceed 2W. However, they can also be used
in a bridge circuit where the two amplifiers in the
device are used in push-pull to provide a monaural
output of up to 4W.

Advantages

The following features make the LM377N
especially attractive to the amateur constructor as
well as to the professional circuit designer:— .

(i) The output stages are automatically centred at
the correct bias so that the output voltage can
swing an equal amount in eitfler direction
resulting in maximum power output at a given
distortion level. (Some power amplifiers circuits
require a preset potentiometer so that the bias
can be adjusted manually.)

1082

(ii) The LMB377N contains internal circuits which
protect it from overheating. If the silicon chip
becomes too hot, the device switches itself off
until it becomes cooler.

(iii) Protective circuits prevent the device from
being damaged by excessive current. Such cur-
rents are likely to flow if either of the outputs
is accidentally shorted to earth.

(iv) The input impedance is relatively high, 3M},
and this increases the versatility of the device.

(v) Any hum on the power supply line is reduced
by 80dB. The separation between the two chan-
nels is typically 70dB.

Circuits

In all circuits the inputs of both amplifiers should
be biased by the voltage from pin 1. The bias current
is typically 0-51A to each amplifier.

In addition, feedback from each output should be
applied to the feedback input of the same amplifier.
The amount of feedback controls the gain.

o1
R =8N L

7 — b VS.:%/

6 - B -
s 0 +—T]
z 5 4 ] R
c
<]
‘g 4 —- r/ — —@"
3 L
< 16
T T ——
& 3 4 /1’/
T 14
E e ﬁ>/
e 12 .

1 ,/

#
THD=3%
|
© 05 1 5 2

Power output (W/channel)

Graphs relating supply voltage to output power for the LM377N.
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‘R 5
WY
100k

.
|

2

|
|

Input 2

LM377N J

34,5,
]10,11,12 I
| Z

™ e i

R6 100k
WV

Fig. 2. Circut of a practical stereo amplifier suitable for a record player. A volume control will be

required on the input circuit.

+1 +
i<¢
IN4AOO1T
Reverse polarity

protection diode

Similarly, the gain of the
lower amplifier is R6/R4=250.
The typical gain of an ampli-
fier without any feedback is
30,000 (90dB).

The mean output potential

cé

U 5o is equal to approximately
half the supply voltage. An

250pF

electrolytic capacitor (C6 and
C7) must therefore be placed
between the outputs of the
device and each speaker so
that direct current cannot
flow. If the value of the
capacitors is reduced, an in-
ferior bass response will be
obtained.

250pF

Power supply

The LM37IN can be fed
from a supply line having
any value between 10V and
22V. The absolute maximum
supply voltage is 26V, but one
should always allow a safety
margin to avoid the risk of

+ ¢ +14V damage to the device.

1
N4OO1

Reverse polarity

protection diode

A current of about 15mA
is taken from a 20V supply

p when no signal is applied to

c4

8n

100pF
7

either input, but the current
risecs towards 1A when full
output power is being de-
livered to the speakers.

The maximum output
power which can be obtained
from each channel depends
on the supply voltage used
and also by the speaker im-
pedance. A typical LM377N
provides 2:5W per channel
when fed from a 20V supply
into 8{) speakers, whilst all
devices should provide a

R6 2k

AN
100k

CKGSSE

Fig. 3. This mono circuit ulilises both amplifiers lo provide 4W output.

A typical circuit for the use of the LM377N as the
two power amplificrs of a sterco system is shown in
Fig. 2.

Bias from pin | is decoupled by €3 and applied to
the inputs at pin 6 and 9 via Rl and R2. The input
signals are capacitively coupled through C1 and C2
respectively in order to prevent the bias from being
affected by, the impedance of any previous stage. The
input impedance of the LM377N is iclatively high
and thercfore the coupling capacitors can be faivly
small in valuc. ,

In the upper amplifier of Fig. 2, the feedback is
taken from the output at pin 2 through R5 to pin 7.
The voltage gain is equal to R5/R3 which is 50 times
or 34dB. The gain may be increased by reducing R3
but the distortion will increasc.

anany americancadinhistory com,

c5 minimum of 2W per channel

5“’:;} under these conditions.
Z.

The LM377N can dissipate
of the device are soldered to 2'5 sq. in of copper on
“a printed circuit board, the maximum dissipation is
increased to about 4-2W. Some form of heat sink seems
required when an 8{) speaker is employed,
unless the power supply voltage does not exceed
about 14V._ In practice, however, the device is seldom
operated at maximum power level for more than a
moment (unless one likes to listen to sine waves!).
Normally one is not likely to require a heat sink
when using supply voltages of up to 18V provided
that the speaker impedance is not less than 8¢).

up to about 2-5W con-
tinuously without a heat sink.
but if the «centre pins

Mono Amplifier

A single LM377N device can be used in a single
channel system to provide an output power of 4W,
Fig. 3. continued on page 1086
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channel interference when working on the

higher frequencies. This means that if the
receiver employs an intermediate frequency of
470kHz, the oscillator is working at a frequency
470kHz higher than that of the wanted transmission
and signals which are 470kHz higher than this,
or 940kHz higher in frequency than the wanted
transmission, can beat with the receiver oscillator
frequency, to produce a signal which passes through
the 470kHz amplifier, interfering with the wanted
signal. On the lower frequencies, there is usually
sufficient selectivity ahead of the mixer to avoid
difficulty from this cause. But on higher frequencies,
the receiver is unable to totally eliminate the offend-
ing signals which cause interference and whistles.

Even a well-designed receiver with one RF stage
may not provide second channel rejection better
than 15dB at 30MHz. If a signal strength scale of
6dB per S-point were used, as is quite usual, this
would mean that if a wanted signal read S9, an
unwanted signal of equal strength 940kHz higher in
frequency would read S6+, which is a severe level
of interference. .

Such interference can be greatly reduced by
raising the receiver intermediate frequency, or by
increasing the second channel rejection ahead of the
mixer. Changing the IF is probably impossible, but
the unit here will enormously increase the second
channel rejection.

The maximum benefit will be found with re-
ceivers which have no tuned RF stage, or only one
RF stage, and employ a 455-470kHz intermediate

MANY receivers are susceptible to second

Completed preselector in its 6x4x4in cabinel.

frequency. With such receivers, 19m broadcasts may
greatly mar reception of 20m amateur signals, for
example. The unit can also be employed with other
receivers including those with a 1-6MHz or other IF.

CIRCUIT

This is shown in Fig. 1. As second channel inter-
ference is not usually troublesome at signal fre-
quencies lower than about 10MHz, the unit covers
approximately 10MHz to 30MHz in a single band,
thus avoiding any need for band switching. L2 and

A

47k

<

12

vR1 <& B3N [
5"3 | cz 10
WF IC1
CA3005
Y.
L] 3
470pF

+6v

Fig. 1. Circuit of preselector using a
single integrated circuit. Input, cutput
and battery connections are al the rear.
When placed between aerial and re-
ceiver useful gain will resuit as well as
a reductlion in second channel inter-

g )Output to
w receiver

ference.

S

‘—ve

Ganged with
VR
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L3 are tuned with the ganged capacitor VC1/VC2
providing two extra tuned circuits before the re-
ceiver. In most cases this will almost completely
‘climinate second channel interference. VC3 is a
panel trimmer to allow peaking the aerial circuit
with almost any aerial.

The CA3005 IC operates with a 6V supply. It is
listed as giving 20dB gain at 100MHz, but the full
gain is not achieved here due to the circuit being
arranged for operation from a single power supply,
and because of the difficulty of matching the input
and output impedances at all frequencies. The input
is approximately matched by the centre tap on L2,
while -the transformer L3/L4 is arranged to give an
output impedance suitable for most receivers.

Gain control is provided by VRI1, to avoid over-
loading the receiver on strong signals.

IC BOARD

The board is wired as in Fig.2. Note that the
projection on the IC corresponds to lead 12. Spread
the leads slightly so that they may pass through the
Veroboard holes as indicated.

*Battery +ve

(-] 1 o o o o o o

o
°
o

o’ o °

@o ° IC1 |y

O

Tap, L2

Fig. 2. Both sides of the small circuil board that carries the IC.

Two 6BA bolts with tags form the earthing points
MC. Leave projecting leads from Cl, for battery
positive, VR1 and for VC2. Also solder on R1.

COILS

These use 24swg enamelled wire throughout,
Fig. 3. For the aerial coil, begin at C as near the top
of the former as possible, and wind on 4!; turns.
Scrape the wire and twist the centre tap. Wind a
further 4!; turns and finish at D. Leave a small space
and beginning at A wind on 4 turns, finishing at B.

For the second coil, wind 9 turns from E to F,
leave a space as before, and put on 5 turns from
Hto G.

The ends of the windings can be secured with a
loop of cotton lightly smeared with quick-drying
adhesive, and given a turn or two round the former.
Fix one end by this means, wind on the turns
mentioned, and secure the finish of the winding in
the same way, pulling it tight by the cotton.

WwWwWw.americanradiohistorv.com

Centre -
tap - jm—t—oC E =
L2'=|: 9T 9T == L3
—— b . —
A H

[ All windings 24 swg
enamelled wire

.

| [ g ]

Fig. 3. Details for winding the two coils used in the preselector.

CHASSIS

The panel for the case listed is approximately
6 x 4in. Punch a clearance hole for the spindle of
VC1/2. As this capacitor has an integral drive and
the spindle cannot be cut shorter, it can be spaced
back from the panel as in Fig. 4, to bring the knob
nearer the front.&This requires three 4BA bolts, each
with two nuts, locked against panel and capacitor.
VRI1 and VC3 are also set back a little by rxtra nuts
or washers.

To receiver
r

C Aeral

—45x3

Battery
~ve

Fig. 4. Top view of the chassjs showing position of the IC board and
major components.

The chassis is a flat plate 4!; x 3in. It is secured by
two short 4BA bolts which pass through it and into
the threaded holes in the capacitor frame. Place a
few washers between plate and capacitor.

* components list

Resistors ’9’
R1 4-7kQ {W VR1 5kQ linear wlth swlt:h 51 S“’% 5
Capacitors Wi ”""3 b =

- C1470pF, C20-01uF disc C3 0-02uF disc,
*VC1/2 2 x 365pF with slow maotion drive,
VC350pF (Jackson 0804) Tg:h A0pF trimmer,

2

i Miscellaneous

= Formers for coils, ﬁin dia. wilh cores (27,
Knobs, ICI, CA3005.: Aerial socket and output
socket, Instrument case abogt Bxdx -ﬂnw%g ]
& % 7 ) “““(%
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Holes are drilled to take the circuit board bolts
which are locked with extra nuts. Wiring must be
clear of the metal. The coils are held with 8BA
bolts and nuts.

WIRING

Wiring is then completed as in Fig. 4. TCI has its
lower tag soldered directly to the frame of VC1/2,
the second tag being connected to VC2, together
with the lead from pin 11, ICI.

The coil leads are cut to length, scraped, and
soldered to the points shown. Note that H goes to
the chassis at a bolt securing L3/L4.

The battery consists of four HP7 or similar cells,
in a 4-cell holder. The holder is secured in the back
of the insulated case, near the top, by a small bolt.

Finished preselector. Flexible connec-
tions are made fo battery connector and
output sockel.

As the receiver employed
a co-axial lead, a socket for
this was provided as in Fig.
4. An earth circuit to the
unit is then available through
the co-axial outer conductor.
If the receiver does not em-
ploy this type of aerial input
lead, take a wire from G,
L4, to the receiver aerial
socket, and connect H and
the chassis to the receiver
earth terminal.

OPERATION

TC1 can be set at about
half maximum capacitance.
Tune in a transmission on
about 10MHz, set VC1/2
nearly fully closed and ro-
tate the cores of the coils
for best reception.
Subsequently check that 30MHz signals peak with
VC1/2 nearly fully open, and that VC3 also peaks
up signals or background noise. If necessary, re-
adjust TC1 to allow proper tuning with VC3, and
check the core positions, so that little adjustment
of VC3 is required, when tuning across the whole
band.

Adjustments are best carried out by observing the
receiver signal strength meter, or with the receiver
AGC switched off, or by selecting weak signals
which do not operate the receiver AGC. VR1 should
be set for maximum gain when doing this. As an aid,
a very short aerial may be temporarily taken to A.
VC3 should then have quite a sharp. peak, but this
effect will be reduced with a long aerial when it
may be preferable to place a small capacitor in the
lead from aerial to A. ]

1C of the Month—continued from page 1083

The two amplifiers are used in a ‘bridge’ or push-
pull circuit. The input signal is fed through C2 and R1
to the feedback input (pin 7) of the first amplifier
and the same signal also passes through C1 to the
non-inverting input (pin 9) of the second amplifier.

When the voltage at the pin 2 output increases,
that at pin 13 therefore decreases by the same
amount and vice-versa. The speaker is thus driven

by this push-pull signal. This circuit has the advan-’

tage that no capacitor is required in series with the
speaker, since the mean potentials of pins 2 and
13 are almost identical.

The bias from pin 1 is decoupled by C3 and fed
through R2 to pin 6. It also passes through R3 to
pin 9.

The gain of each amplifier is equal to the ratio
of the feedback resistors, namely R4/R1=R5/R6
=50. However, the push-pull action gives an effective
overall gain of twice this value.

The LM377N is available from Athena Semicon-
ductor Marketing Company Ltd.,, 140 High St,
Egham, Surrey, at £2-70 plus VAT for small
quantities, inclusive of p & p. [ |
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RADIO BY CABLE & SATELLITE
—continued from page 1087

Many countries have determined that this is un-
avoidable within the boundaries of the technical
possibilities and it has been recognised by the UNO
associated International Telecommunications Union
in 1971 in Geneva. At the same time, however, it was
established that the use of TV satellites is only pos-
sible by observing frequency, positioning and ground
coverage plans which are to be drawn up at a
special planning conference for this purpose which
will take place in 1975/76. |

EXPERIMENTAL WORKSHOP

We regret that due to pressure on editorial space this month,
Part 6 of this series has been held over until the April issue.
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to handle the signals, in connecting individual

communications (telephone, telex), in such a
way that the connection is made quickly and reliably,
broadcasting must ensure that the primary signal is
transported long distances without distortion, be they
telephone signals or for telegraphy, music, TV, pic-
ture transmission, data transfer or remote control.
But what are the problems that arise?

A modern carrier frequency system with 2700
channels for speech has an amplifier spacing of
4-5 km; at a distance of 4500 km as is found in the
trade area between the USA and Canada, 1000 ampli-
fiers are operated one after the other.

Assuming a medium amplification of 30dB (i.e. the
signal output is increased each time by a factor of
103=1000, the voltage by around a factor of 31-6)
the overall amplification over the whole section
amounts to the almost unbelievable figure of 103,
For comparison: the entire universe contains “only”
around 10 protons, since the creation of the earth
approximately 15 billion years ago a total of “only”
5-10"7 seconds has passed.

3 LTHOUGH it is a task of exchange technology

Cables

To guarantee the necessary quality over so many
stages, extremely high demands must be made, both
on the technical equipment (amplifiers, converters,
modulators etc.) as well as on the directions of
transmission. With regard to the latter there are
three “media” which have proved themselves and
which are to be found predominantly or exclusively
in long-distance traffic: cables, directional radio in-
cluding satellites and—as a medium of the long-term
future, suitably directed laser beams.

Cable, especially coaxial, is already considerably
protected by its construction and laying against out-
side influences from space, the atmosphere and from
technical installations, so that in cable transmission
systems non-linearity and noise must be kept as low
as possible.

Disregarding the “symmetrical” carrier frequency
cables, used predominantly with up to 120 speech
channels for regional systems, there is a whole series
of coaxial types at an impedance of around 75 ohm.
There are many various internal sizes, e.g. from
1-2 mm for 300 speech channels or 2-6 mm for a
choice of 960,1260 or 2700 channels. If one is pre-
pared to reduce the amplifier spacing even more, one
could increase the basic bandwidth considerably
(e.g. to 40 to 60MHz or even higher). )

“Hollow” cable recently developed can theoreti-
cally provide a transmittable overall bandwidth of
around 100,000MHz. It is, in fact, a radio wave guide
which should be most suitable for the transmission
of digital signals (e.g. for pulse code modulation).
Technically hollow cables are well advanced al-
though there are certain reservations with regard to
their economic application.

Satellites

The directional radio line, widely used for the
transmission of TV modulation (video band) but also
for multi-channel speech bands, is physically an ideal
transmission medium. However, it requires the appli-
cation of special “noise reducer” procedures due to

. the influences of extra-terrestrial, tropospheric and

industrial radio signals. Partial bandwidths of up to
30MHz have shown themselves to be the best for
the transmission of television or telephone channels
in various frequency ranges between 2 and 12GHz.
Transmitter output is in the area of several watts.

Satellite paths are basically extended directional
radio lines with fields of 2 x 36 000 km length (to and
from) with high transmitter outputs, extra large
aerials and extremely sensitive receivers (maser) on
the terrestrial stations. They are particularly suitable
for trans-continental and trans-oceanic relays, oper-
ating at frequencies corresponding to those in direc-
tional radio technology.

A transmission medium of the future is the laser
beam which is strictly monochromatic, polarised and
coherent. In a free field of dissemination they are not
practicable because of absorption as with normal
light, but when suitably guided by lens conduction
and glass fibre, it reveals its full potential.

In particular the glass fibre bundle cable, offering
an extreme bandwidth even with individual fibres,
combined with the multifarious operating possibil-
ities of universal cable, promises to be an important
transmitting medium, both in long distance com-
munications and in local traffic in densely populated
areas. All of this is of course dependent on a
corresponding advance in the components and
subsystems in the field of optronics—an advancing
technology being fully exploited now.

Satellites providing a country with programmes
via only one transmitter can of course be received
across borders. Even with rays with a one degree
focusing, whose focal area is accommodated within
the boundaries of the country cannot prevent this.

—continued on page 1086
1087
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Orcilloscope

mrr1 CECHNIGUES A ansLe

oscilloscopes of the kind likely to be used by

the average electronics enthusiast. This leaves
a large range of classes of instruments, but we
shall not be too concerned with the developments
incorporated in the brand new, four figure price
oscilloscopes as these can generally be classed as
purely professional in appeal and application.

The instruments to be considered will range from
the simplest types of scope, through TV service
scopes to the laboratory scopes of a few years ago,
now available to the keen amateur—but at a price!

We shall consider design principles, the basis for
modifications, and calibration. This last point is
rather important as manufacturers can charge a lot
for recalibration of their instruments, especially if
not of current manufacture.

We shall also look at some oscilloscope applica-
tions and at a few pieces of additional equipment
in order to carry out an increased range of tests and
measurements.

IN this series we shall be taking a close look at

Oscilloscopes fall broadly into four main classes:-—

1. AUDIO FREQUENCY

2. TELEVISION AND PULSE
3. LABORATORY

4. SPECIAL PURPOSE

1088

Ignoring the special purpose scopes for the time
being, the oscilloscopes are grouped into a con-
venient scale of ascending bandwidth.

BANDWIDTHS

As most scopes have a low frequency limit of DC
(DC coupled) or a few Hz, the bandwidth figure
quoted is the upper frequency limit at 3dB down
(or however else the manufacturer specifies).

The bandwidth information gives an indication of
the highest frequency that the scope can predict-
ably handle.

Considering the two curves in Fig. 1, both scopes
would have a written bandwidth of SMHz, but scope
A would in fact perform quite well past this figure
whilst scope B drops straight off. Scope A could
be used but with loss of calibration up to perhaps
10MHz or so, scope B being totally useless at this
frequency.

Incorporated in any statement concerning band-
width is an implication of the rise time of the scope.

If we consider an oscilloscope amplifier displaying
a 1MHz signal, and this signal is at the —3dB point,
we can arrive at some justification for the rather
mysterious equation used to express rise time in
terms of bandwidth.

This imposing array of test equipment
in just one corner of the author's work-
shop will serve to underline the fact
that this series of articles on the
oscilloscope contains much practical
information as well as theoretical
discussion.

www.americanradiohistorv.com
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Fig. 1. The response curve of the Y amplifier in two different oscillo-
scopes, to illustrate the meaning of "‘bandwidth."”

The time period of the 1MHz signal is 1usec. Thus
for one half period the time is 500ns and for the
rising portion 250ns. If now the slope of the upward
going part of the cycle is taken to represent the
step function applied to the scope, then the rise time
of this 1MHz (3dB down) scope would appear to
be 150ns.

But the 1MHz signal is not of 100% amplitude
(it is 3dB down), and as rise time Tr is defined as
the time to increase a step function from 10% to
90%, a correction is required, Fig. 2.

As 3dB down corresponds approximately to 30%
down, i.e. the trace height at the —3dB point is
only 70% of what it should be.

It is necessary to bring the 70% trace to 90%
and in doing this Tr is increased by 90/70 giving
a theoretical rise time of 322ns.

In practice the figure is found to be between 350
and 390ns, depending on the shape of the response.
The response curve of Fig. 1, scope A would give
a faster rise time than that of scope B, although
both have the same bandwidth.

- = = =100%

Flg. 2. First part of a response curve with a step function Input to the
scope, The rise time is a function of the bandwidth of the amplifier.
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Taking the rise time to be 365ns for a 1MHz
scope and applying the laws of proportion we get
the expression:—

Rise Time (ns) X Bandwidth (MHz) = 365

This expression holds true for the vast majority
of cases, but more about that when we come to
consider the Y amplifiers in nmiore detail.

Returning to our classification of oscilloscopes it
seems reasonable that the audio oscilloscope has
but a limited bandwidth (IMHz or so) while the
TV or pulse oscilloscope has a bandwidth of per-
haps 10 or 15MHz and is capable of displaying more
complex and more rapidly recurring waveforms. The
laboratory scope on the other hand has a band-
width extending from [5MHz and up and into the
hundreds of MHz on the very latest real time
oscilloscopes. .

Using sampling techniques (imaginary or virtual
time) bandwidths into the GHz region have been
achieved but this type of scope belongs to the special
purpose class. It is interesting to think of the real

time response of say a 5GHz scope, 10 % to 90%

in 7 X 10-" sec, quite fast!

Returning to earth, although it is convenient to
classify a scope by bandwidth (or rise time) there
are other, perhaps more striking, differences be-
tween the classes of scopes.

TIMEBASES

The uses of an audio oscilloscope are confined
usually to periodic waveforms that can be ade-
quately displayed by the use of a synchronised time-
base without the need for complex and expensive
trigger circuits. The difference between a sync or
trig timebase will become clear when we come to
consider more fully the numerous methods used
to provide a timebase. Suffice to say that the sync
timebase is a free running oscillator which is pushed
along by a portion of the Y signal applied as sync,
whereas the trig timebase waits for a suitable signal
before commencing a sweep.

One consequence of the sync mode is that the
input signal (Y) must have a repetition frequency

“higher than that of the timebase fog a stable image

to result, as in Fig. 3. If the timebase is run faster
than the repetition rate of the waveform, in order
to view detail the trace folds up into a jumble.

Applied to the audio scope this latter effect is
not of too great a consequence as there is usually
little detail lurking in a signal repeating at 10kHz.
However in TV work we immediately become faced
with complex waveforms to lock and also the pos-
sibility that the waveform may be required to be
investigated more closely. .

The triggered timebase becomes a necessity together
with the improved Y amplifier bandwidth. The time-
base speed ranges are also increased for greater
versatility and various modes of timebase operation
are employed, including the important addition of
an “EXTERNAL TRIG” connection enabling the
timebase to be controlled externally. This facility is
invaluable in TV work as it enables the frame gene-
rator in the receiver to work as a delay timebase
generator, the trig level control on the scope selec-
ting the lines to be viewed in isolation on the screen.

This sort of facility necessitates yet another im-
provement to be made to the simple audio scope,
namely the trace brightness.

1089
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Fig. 3. The top display occurs when
the timebase runs faster than the
repetition rate of the input waveform.
The consequence of a timebase running
slower than the repelition rate is
shown in the lower display.

A NN

Y signal
A recurring 1kHz sine
wave may be bright enough,
but when the trace is scan-
ning say 10cm in 64usec, and
then only 25 or 50 times a Timebasée

VvV VYV

second, the trace brilliance

. falls to almost vanishing

point unless high CRT poten-

tials are employed. Usually

between 2 and 5kV are used

on oscilloscopes of this

nature, as opposed to pos- Y signal l—l

Display

sibly less than 1kV for the
audio scope.
The TV or pulse oscillo-

scope then has, apart from Timebase

an improved bandwidth, a

fairly sophisticated timebase

system and an improved display mechanism,

together with a few other improvements such as DC
coupling and the provision of calibrators.

Oscilloscopes intended for reasonably accurate
measurement, but that are built to a price, usually
incorporate some method of generating standard
waveforms of precise voltage and/or time, this being
cheaper than trying to stabilise the Y amplifier gain
and timebase against variations.

A fairly typical example of the type of calibra-
tion provided is the Cossor 2000 oscilloscope, a
5MHz double beam scope suitable for general TV
service and measurement.

The Y amplifiers are calibrated against an intern-
ally generated signal of 300mV. The Y amplifier
control is set to give 3cm deflection with the input
attenuator set at 0-1V/cm.

The 300mV signal is obtained from 50Hz from
the scope mains transformer and a small neon is
used to provide a reference level of about 70V from
this high voltage AC. The resulting 70V square wave
is then attenuated and is available as the 300mV
calibration signal.

Time calibration is available as a 20MHz oscillator
providing intensity modulation of the beam. This
means that a display brightens up at every 50ns en-
abling accurate time measurements at the higher
sweep speeds.

LABORATORY SCOPES

The final class of scope that we shall consider
is the laboratory scope and in this class we
can conveniently consider the special purpose
oscilloscopes.

In general one expects to find that a laboratory
scope has a good bandwidth, versatile timebase with
fast sweep speeds, high tube voltage and is capable
of long lasting calibration to within a few per cent,
depending on the measurement methods employed.

Intended for use in research and for the investi-
gation of complex waveforms, the laboratory oscil-
loscope needs to be versatile and has therefore
rather a lot of controls and tends to be physically
large.

As we shall see later, wide bandwidth deflection
systems require a large number of valves passing
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fairly high currents. This, together with the
number of valves in the timebase (usually two are
provided) and the supply regulator needed to main-
tain calibration, means that the valve count is some-
times over a hundred and a power consumption of
almost 1kW is not uncommon. These big scopes are
usually trolley mounted with a fan to keep the
operating temperature at a reasonable level.

TEKTRONIX TRENDS

Pioneers in this field of scopes were undoubtedly
the American firm Tektronix and many other manu-
facturers have done a lot of copying from the Tek-
tronix design. The Tektronix format of tube in the
top left corner, Y amplifier below, and timebase
down the right-hand side is now familiar to users
of laboratory scopes.

With the advent of Tektronix styling came another
innovation, perhaps conceived initially by the same
company and now copied by many, that of plug-in
Y amplifiers, followed by plug-in almost everything!
This means that a wideband (33MHz for Tektronix)
main frame can be used for a number of special
purposes just by changing plug-in units.

The main frame houses the CRT, power supplies,
Y drive amplifier, X amplifier and the timebase if
this is not plug-in. A range of Y plug-ins would then
be used with the scope, providing double beam
operation, differential inputs, very high sensitivity
or a special function such as a spectrum analyser or
four channel display. If plug-in timebases are pro-
vided these could be normal timebase, delay plus
normal, very slow, or a straightforward amplifier
plug-in for XY display.

Whilst appreciating that these plug-ins can cost
a great deal of money it is fairly obvious that a
selection of plug-ins is cheaper than a selection of
scopes! The user is also able to keep in touch with
current technology by the purchase of recent plug-
ins offering such facilities as sampled inputs giving
very high apparent bandwidths, although not in
real time. One other advantage of plug-ins is that
the Y amplifier controls probably get the hardest
use on a scope and it is an easy matter to remove
the plug-in for maintenance without having to dis-
embody the whole scope.
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WATFORD ELEGTRONICS

35 CARDIFF ROAD, WATFORD, HERTS, ENGLAND
MAIL ORDER. CALLERS SATURDAYS

C.W:O, Please. P, & P. add 10p to orders under £2. Pri

xclusive of VAT

PLEASE ADD 10% TO FINAL TOTAL
Send 10p; Postage for our comprehensive catalogue.
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Price: £2-60, Poat 20p. 10 for £2-15 each. | 16 8 17 5-50 0-52 o= o15 200 200 236 1.8 oo
£5-00 per pair. Post 25p. Post 30p. [20 10 115 895 0-69 g 20 : 0L
g0 Lo o S o097 3000 130 150 35 198 o-10
POWER UNIT Type P1076 R B oess 1 o120 o-15-20 800 500 205 2-16 0-38
0-20 0-20 300 300 214 1-368 0-22
30 Volts 20-12-0-12-20 700(D/C) 221 1-21 0-30
rmcmen s sy, |80 g e e e
e '2”‘ S . Pf ‘%0 (',’ 2P lo1527 01527 1000 1000 204 2-40 0-38
1 79 1-64 0-38
2 £ gj:g .38 | PLASTIC CASED SILICON BRIDGE RECTIFIERS
4 21 3-55 0-52 One Amp Two Amp Four Amp Bix Amp
5 e 110 032 50 Volt 25p 50 Volt 35p 100 Volt 56p 50 Volt 65p .
6 17 5-25 0.5 | 100 volt 25p 100 Volt 40p 200 Volt :gp 100 Vit 73007
SN , . . 200 Volt 28p 200 Volt 45p 400 Volt 65p 200 Volt 80p
Output switched 3, 4-5, 6, 7-5 9 and 12 Voits | 8 88 6:80 0-67
ot h0ma D.C. Onorates from 240 V. mains, | 10 89 8-36 0-67 | 600 Volt30p 400 Volt 50p 600 Volt 75p 400 Voit 90p
sujtable for Radios, Tape Recorders, Record
Players, etc. Bize 76 X 50 X 140 o Price | PLEASE ADD 10%, FOR V.A. T—I ADD 10p P & P PER ORDER
£23-95. Post 25p. o]
A s I’ er BYRE HOUSE . No.2 UNIT - SIMMONDS RD - WINCHEAP
1al a I CANTERBURY . KENT . CTI 3RW . Canterbury (0227) 52436
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TO SPARK YOUR
IMAGINATION!

Kit comprises
EVERYTHING:
Case, cables,
coil connectors.
Silicon grease,
B-page
instruction
leaflet.

SFHRHRII[

Electronic Ignition Kit
only £9-35

Fascinating to build. Fantastic improvement to your car's
performance. Complete Capacitive Discharge ignition system,
fully proven, components fully guaranteed. Printed circuit
design. All metalwork drilled ready. Fitted to car in 15
minutes when buiit.

o Sustained peak performance. o Up to 20% fuel saving.
o Instant all-weather starting. Faster acceleration, higher
top speed. o Suitable for all engines up to 8 cyls. e Longer
spark plug life. e Longer battery life. e Contact breaker
burn eliminated. e Purer exhaust gas emission.

A new development from the manufacturers of Gunton igpition. Price: £9.35 inc.
V.A.T. and postage. (12 volt only. State Pos. or Neg. earth). Ready built unit also
available £11.85 inc. V.AT and pastage.

\

READY BUILT UNIT GUARANTEED 3 YEARS
r T I T P N e e

ORDER NOW r1o: ELECTRONICS DESIGN ASSOCIATES,
IBZ Bath Street, Walsall WS1 3DE. Phone: 33652 I

Please send me one SPARKRITE Kit complete. | enclose
P.0./Cheque for £9-35. Or for ready built unit £11-55.

I NAME

I ADDRESS I
(Live near Walsall? Call in for an actual workshop
demo. It really is convincing). PW 3

Il BN I S R e .
1082

ELECTRONIC & AUDIO BARGAINS

HILLS HEADPHONE HILLS DYNAMIC HEADPHONES
JUNCTIO

MODEL H707VS DE LUXE
MODEL JB‘.!

Extremely high quallty ﬂ
For connecting head- with padded Headband 5
phones to amplifiers. & Earcups & Slider ' a
OUR PRICE £1-37 g%l;n:’a Controls, 2
CAR STEREO PIp gy CE £6-30 ~
SPEAKERS

MODEL CRB200

Designed for door and i 2 Station Inc, Volume _—\
shelf mounting. b watts. 3

Control On-Oft Switch ( ¥

&
OUR PRICE £3-85 Datteriesta] |Sort o e
/P 2tp GLUR PRICE £3-50

VYNIAR SPEAKER CLOTH EF-HTRIDGEE
Black or Black and ShHver.

UHOMMITRT TN TERTOM

Slzes : 18in, x 25in p EPDH'SC Mono Crystal
38in. x 25in. £1 10 | Compatable 83p
36in. x 50In. £2:20 253-1 gteveo grym c: 18
- tereo Ceramlc £1-83
3;.::.;;:..:;".;“?. our samples °' Sonotone 9TAHKC Dlam £1-38
Clnloou- SPEAHERS
# 14 Std. Magnet 8Q £1- |o

SOLDERING IRONS 7 x4 Std. Magnet 3QQ

£1-
N240 15 Watt £1-99 B 15 Std. Magnet 81 & 30 €1- u
o 25 Watts €185 ALOWTRIOW BO¥EE— —

Replacement Elements £1-10 HB1 a3 ox 147
Replacement Bits Ip | HB2 il % 3‘ :1 - :1::
s_'ra Stand 86p h$ PR AR fp
SWITCHES n i S i
Small Slide Switch fon | B2 A ETxZ ue
Large Slide Switch Wp | luB7 T 8 w2k Fr
SPST Topgle Switch e | g e m
DPDT Toggle Switch mp | o A ,_,
Small (Blased) Push to Test | c'AS'S TTE

Switch 19 | SYNAMIC MICROPHONE . wiin
VEROBOARD Plain Remo(e Controt  On-Oft Switch,

01 015 0-15 [ OUR PRICE £1-40

2:5ln. x 3-75In. 19p 16p 10p | TELEPHONE PICKUP COIL for
2-5in. x Sin. 23p 22p 1p Amplifiers or Tape Recorders.
3-75in. x 3-75In, 24p 22p — OUR PRICE 35p
3 718in. x 5in 26p 26p 11p | VISIT OUR TRADE COUNTER

ALL CALLERS WELCOME

Spot Face Cutter 39p  39p
MON.—SAT. 9 a.m. tlll 6§30 p.m.

Pin Insertion Tool 50p 50p

ALL IHII:EE-IPH:I..IJIJE VAT

HILLS CDMFDHEHTS LTD.

DEPT. (FWI UNIT NO. . Dircar £1-00
MELINITE INﬂHS'I'l:l.ln. E':TATE

BRIXTOMN ROAD, WATFORD, HERTS. WD2 55L. Tel. Watfoml 27711

KEEP WARM ATA
COOL PRICE.

Slash central heating costs with
AMKIT.

If you can putin electric wiring, you can install
Amkit. The unigue nylon pipe hot water central
heating system, that you install yourself in hours.

Look at these advantages :

No soldering

No 'T' junctions

No special equipment

No leaks, no lagging, no corrosion

No structural upheaval

Just reliable, effective central’heating (Guaran-
teed 25 years) at a saving of between £150 & £250.
This famous system has been successfully market-
ed since 1968.

r
To Autocon Manufactunng Co
Spring House, 10, Spring Place, London, NW5, 3BH

| Please send your brochure telling me all about Amkit.

Name
I Address

Pyt
L e e e e e e e . —— —————
or see for yourself at: THE AMKIT D.I.Y. CENTRE,
15, Procter St., London, W.C.1. (opp Holborn Undgnd).

Open Mon-Fri 9.30 am-5-30 pm. Sat 9 am-1 p.m.

LS oo
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SAMPLING TECHNIQUES

The group of scopes classed as ‘“special purpose”
can be extended to virtually any scope not corres-
ponding to the norm, and, in a way, most scopes
have a little something special since they have to
appeal to buyers, just like motor cars.

Perhaps the most important special purpose scope,
to be found in few amateur labs, is the sampling
oscilloscope.

! OSCILLOSCOPE TYPE WMIG '

r ..m..__._‘ =g

roiTire =4 |
;

h A

o4

pa S—
I~ vt
i NORMAL Swit

£ SIS tanOt—y

vaLaKS DitaY -3
PRy ot

ﬂ [

—ornacer /”:‘:'_. S~

k LAL BICTIONICE 17D, fvoiar.

A close-up of the front panel of one of the author's scopes. This EMI
WM16 has plug-in facilities, dual timebases and a bandwidth of better
than 40MHz.

Considered on a real time basis the sampling
scope has a bandwidth of a few tens of MHz. How-
ever, a special input circuit, usually contained in the
probe, samples the instantaneous level of the signal
at a rapid rate and the probe output when fed
through the Y amplifier produces a display that
builds up in a very short space of time to a con-
tinuous display.

Various manufacturers use different sampling
techniques but the results obtainable represent
bandwidths well into the hundreds of MHz and
beyond.

A useful result of the development of sampling
techniques has been the production of a circuit
which when connected to an oscilloscope deflection
amplifier’s outputs, enables the trace on the screen,
perhaps a 5SMHz pulse, to be drawn by a mechanical
plotter which takes about 10secs to complete one
accurate scan. The technique used is similar to
sampling oscilloscopes, the input to the XY plotter
being sampled over say 10 seconds. The resulting
XY plot is a faithful reproduction, within the plotter
resolution, of the trace that was on the scope face,
although not in real time as it takes 10 seconds to
draw a signal of, say, 100ns width.

Other special oscilloscopes are designed to do
specific jobs and there are such things as spectrum
anaiyser scopes produced. In this scope the Y chan-
nel is narrow band, the precise band being deter-
mined by the X deflection voltage. Thus as the
timebase sweeps, usually fairly slowly, the Y ampli-
fier sweeps a certain range of frequencies, the Y
deflection being proportional to the signal at that
frequency. The X axis can be calibrated in fre-
quency and such a scope can be used for investigat-
ing modulation sidebands etc.

Storage scopes also fall into the category of
“special purpose” if only by virtue of the very high
price. We shall consider storage tubes in the next
section dealing with displays, but suffice it to say
here that a special tube is employed which enables
a trace to be retained after the scan is completed.
These scopes are very useful for low speed Sservo
work and in conjunction with spectrum analyser
facilities, as mentioned above, flicker can be com-
pletely eliminated.

To be continued

EQUIPMENT WANTED

Wanted urgently two octal olug and sockets, cash refund avallable.—Colin
Machin, Pontsion, Aberedu, Builth Wells, Breconshire.

...Trio SR59DS must be In good conditian with handbook and working.—C. H.
Brain, 7 Elverlands Close, Ferring, Sussex BN12 5PL.

-Urgently required, Mazda valve, type AC/VP1; also any info. on massive, old
Murohy set tvpe A240. Info, or price required for that ancient valve to:—N. Penny,
*Nanook'’, The Creek, Sunbury-on-Thames, Middx.

..Tape head cover for Grundig Portable Banery TKE Tape Recorder and circuit
dlagram —Lal Sal Kiew, 65A Union Flats, Jalan Sentul, Kuala Lumpur, Malaysia.

Codar PR40 Pre-Selectorin good condition wanted.—P. Dimpleton, 37 Mount-
view Avenue, Dunstable, Beds.

INFORMATION WANTED

...Technlcal details of, or the actual coil for the Mini Four, appearing in the March
and April issues of P.W. for 1952. | have all the components except the coil type CT9
which was originally made by Stern Radio.—J. Cull, Sunnyside, 10 Ashdene Read,
Southampton, Hants.

...Info wanted on Rx type 103A, RF unit 24 and circuit diagram of Rx type BC-453-8
a U.S. Army job.—M. Bracewell, 26 Selwyn Crescent, Hatfield, Herts.

.borrow or buy circuit dlagram for an Armstrong receiver Type A5105.—John
King, 4 Eastbourne Road, Polegate, Sussex.

.. Detailed instructions required for fitting new belt to Akai 4000D tape deck.—T.
Fieldhouse, 100 Wortley Heights, Leeds LS12 1JF.

...Anv info on BUSH EBS 4 RADIO all replies answered.—K. Eskriett, 63 Paley
Road, Bradtord, Yorks. BD4 7EL.

...For, AP61335 Freq. Swept Generator, CT202. Handbook BR1771(14) or circult
diagram. Buy loan of copy, any info welcome.—T. E. Wicks, 12 Kensington Ave,
Woatford, Herts. WD1 7RY.

.. ang gen on the U.S.N. transceiver Type CR1-4344—a unit of Model TBY-8 made
by Colonial Radio Corporation, Buffalo, N.Y. Even band-coverage gen would help.—
H. W. Boyett, G8BGZG, 66 Freshbrook Road, Lancing, Sussex BN15 8DA

...can you please supnly me with data and servicing instructions also circuit
diagram for the Grundig TK120 Tape Recorder.—G. E. Simkin, 20 Wensleydale Drive,
Forest Hall, Newcastle upon Tyne, NE12 OJH.

Information required regarding the R107 will buy or borrow handbook or circuit
also any details of possible conversions.—D. A. Douglas, 36 Alton Road, Leicester.

.Circult and details of Windsor Model 30A Cathode Ray Oscillograph. g Hollis,
15 P|ckering Rise, Derby DE2 46S.

...circuit dtagram, manual, etc. wanted lor Veritine Communication Receiver 150
buy or loan.—D. Jones, 12 Welby Place, Sheffield, S8 9DA.

...Instruction manuai/handbook for RCA AR88D receiver.——P. Lawler, 34 Hanover
Gardens, Hainault, llford, Essex 166 2RA. Tel: 01-500 5107.

any information, including circuit diagram on the Amerlcan ARS8 recelver.—L.
Rainey, Wood Barton, Woodlelgh, Kingsbridge, Devon.

.circuit diagram of "Beam Echo Ltd Avantic'' Audio Amplifier Type PL6-21. Loan
or purchase.—R. C. Warne, 16 Western Place. Penryn, Cornwa

_handbook or Information on Advance signal generator B4B.—W. H. Rees,
Brendon, Carlton Road, South Godstone, Surrey RH9 8LD.

.. Service sheet wanted tor Sobell receiver (mode! no.) type 615. Data on the
following valves, 5Z4G, KT61, 6Q7G & 6K8G.—G. A. Hunt, 38 Garrick Close, In
Road Est., Hull, Yorkshire.

... would be gratetul to anyone of your readers who can let me have the serial
number of the FOUR VALVES contained in the ""UNICA" UNR 30 Communications
Receiver as | need to replace same, and the existing numbers on the vaives are un-
readable.—G. Longstaff, 8 Meadow Lane, Northailerton, Yorkshire DL6 1RE.

.. circuit dlagram, alignment instructions or handbook for Lafayette receiver HE30
W1l gladly refund postage.—P. Harston, 8 Burlington St., Bath BA1 25A.

...manual for CD711, for sale 13A"' scope working.—T. Bailey, Chaucer Lodge,
Maresfield Park, Uckfield, Sussex.

.Wanted, manual for R11558. Sell or loan.—G. R. Christie, 9E Talisman Avenue,
Westcliffe, Dumbartonshire, Scottand.

.R.G.D. 1050C receiver, service manual or circuit. Buy or borrow.—Wilson, 39
Covnoratmn Road, Darlington. Co. Durham,
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TAKE 20

DAVID ANDREWS

No. 58
GRIP TESTER

A series of simple transistor projects, using not more than twenty components.

ment is to hold a probe (made of aluminium

foil folded round a piece of wooden broom
handle) in each hand and squeeze the probes as
hard as possible. The tighter the grip the more the
lamps will become illuminated. But more than this;
the lamps come on in a set sequence. A weak grip
will make only one lamp glow faintly but a very
strong grip could make all three lamps glow brightly.
An intermediate grip may only illuminate two lamps.
The circuit shown in Fig. 1 is designed to operate
three lamps this way but can be extended to operate
as many as are required if the instructions are
followed.

THE objective when using this piece of equip-

Circuit

is reached when it might be more economic to use
a zener diode. For more than four indicating stages
R2 ought to be reduced to 220 ohm. The sensitivity
of the unit is controlled by VR1. Reducing its value
lowers the sensitivity and requires a stronger grip
to get the lamps to light up.

% components list

! LR v o gy |
| "R1 1k §W . R2Z 470Q {W  R3-5 1kQ iW
~ 44 WR1 200kQ linear potentiometer

D1-6  1M4148 wg?i, Tri-4 BC108 LP1-3 6V 40mA
Battery 8V .7 % U * - Probes Veroboard *
Pear O s

Trl is an emitter follower
and the potential at its
emitter is set by the poten-
tial divider effect of R1, VR1
and the body’s resistance
plus contact resistance be-
tween the palms of the hands
and the probes. The lower
the skin and body resistance
the higher will be the emitter
potential. Skin contact re-
sistance can, to some extent,
be controlled by the pressure
of grip on the probes and
this affects the emitter
potential.

This potential is used to

LP1 LP3

.l Y

e

D2 lov
03 ge—

etc.

provide base current into
each of the following
grounded emitter lamp
drivers but the silicon diodes
in series with each of the
bases ensures that in the
case of Tr2 the output from
Trl must be higher than

@o3)
in Fig. 2, below.

ToVR1

D1-6 1N4148 LP1-3 6V 40mA

Fig. 1, above, is the circuit for a four stage tester and a suggested layout on plain veroboard is shown

1-2V while for Tr3 it must
be 1:8V and for Tr4 should
exceed 2-4V. Thus, when the
grip is weak the potential
from Trl might only be 1-6V
and in this case LP1 will be
the only lamp illuminated

but if it is 2-2V Tr3 will be
starting to conduct and LP2 Q|&
will start to glow while LP1 o l®
glows even more brightly.
The diodes are there simply © @ g/c
to provide potential incre- o o o

ments for consecutive stages

R1
o
<]

ToLP1 To LP2 To LP3
[} o o o 1 a9y
® RO3 o o o ¢
o O o o o o
o o 9 o o b
® ° ° ° e
E o o c c BC108
[«
= e ® o
-+ b =
® o
€, ov
o o o o

and the technique of adding
one extra to each stage could
be continued until some point

1084

Direction o; strips

& Indicates breaks in conductors

wwWwW americanradiohistorv com

-


www.americanradiohistory.com

- - - 'l = H ’
All individuaily boxed EXPRESS [ All transistors,1.C's offered
and uaranteed. Full EXPRESS ;are new and branded.
A . POSTAGE POSTAGE | Manufactured by Mul-
trade discounts to bona ! 3p for Arst Transistor. | T
. Pri 5p flo' ll‘ alve. 0 oHlG for each additicnal add ard’ exas, RCAI Fer-
fide companies. Price | Ex st vane b ranti, Motorola, ITT
- L] » - t 1]
and availability lists on Fairchild, Lucas, etc.
5 = AALL9 07 | BDI32 050 q q
application. PC86 075 PL8Y 088  30CL5 aaz1iz o010 |sriis o2z Quantity discounts on
PC88 075 | PL504 088 | PCF800 1-05 AAZI5 010 | BF167 025 li .
DM 083 EFS0 046 PCOT 048 | Plale 1'05”88”/ 100 aclr o35 |sriiz ozs | application. Send SAE
DYS! 085 | EF83 103 | PCO00 056 | PL509  1.55 | 30C18 ACI26 025 | BFI59 033 A
DY8S 04 EPSS 043 PCOSi 02| FLS0: 098 | POFR0S 090 Acl27  oss priso ogs | fOr full lists.
DY802 045  EF86 090 | PC 0-80 | PY33 088 | 30F5/PF8I8 ACI28 020 | BF18]  0-35
EABC80 100 EF89 081 | PCC8Y  0-85 | PY81/800 0-50 1 AC176 025 | BF194 013 |
EB91 088 | E¥e1 130 PCCIBY 065 | PY82  0-55  30FLL/ ACI87 020 | BFI95 013 | OCI6 100 ZTX500 015 050
EBCS1 075 | EF92 140 | PCF80 051 | PYS8  0-60 | PCESOD 0-75 ACIS88  0-20 | BF197 015 | OC20 200 | ZTX501 015 020
EBF80 060 EF9%5 135 PCF82 130 | PYS00A 1.05 | 30FL2 075 ACY21 022 | BF200 032 | OC23 125 | 2TX503 016 025
EBF83 062 | EF183 060 | PCF86  0-65 | PY800 050 | 30FL12  1-05 ACY39 085 | BFS61 025 | OC25 040 | ZTX531 025 | 2N2906  0.38
EBF89 088 EFIS4 060 | BCF200 085 | PY801 050 | J0FLI4 085 ADI40 050 | BFS98  0-25 | OC28 070 | ZTX650 018 0-25
EC86 075 | EHO0 058 | PCF201 087 | U26 100 | 30L1/PCC84 ADI49  0-50 | BFX20 028 | OC35 055 | INGIJ 006 | 2N2906  0-80
EC88 077 | EL34 095 | PCFB01 085 | UISl  1-00 052 ADI6L 039 | BFX88 082 OC36 085 | INSODI 08 | 2N20u6 010
ECC81 045 | EL36 105 | PCF802 071 | U183 080 | 301 15:p0Cs05 ADI82 039 | BFY50 020 | OC42  0-40 | IN40O2 0.7 020
ECCs2 043 | ELSI 090 | PCF80s 008 | UBCSO 090 | [FELED AFI15 025 | BFY51 020 OC44 018 | INd003 08 080
ECC83 045 | EL84 0 200 088 | UBCSI 070 R ) AF116 025 | BFYs2 020 OCi5 018 [ INs00d 08 080
ECC84 055 | EL85  0-55 | PCL82 054 | UBF89 o0-gp  S0L17 090 AF117 020 | BFW]0 061 | OC71 015 | IN4005 010 059
ECC85  0-53 | EL86 0-95 | PCL83 086 | UCCBS  0-80 | 30P4MR 130 AF188 040 | BY100 015 | OCT2 025 | INd005 012 085
ECC88 075 | ELO5 070 | PCL84 050 | UCLBL  1.00 30P12/PCS01 AV239 044 | BYI26 014 | OC76  0-30 |{ IN4007 012 011
ECCI8y 071 | ELO1 131 | PCL85 063 | UCL8Z  0-70 | 108 ABY27 030 | BYI27 015 OCi7 055 | IN400v  0-08 012
ECF80 056 ELLS0 130 PCL8S 063 UCLE3  0-70 | 30P19/PCBO2 ABY28 025 | BZX6) serien | OCHI 028 | IN4I4§ 006 | 2N3704 014
ECF82 078 | EM84 118 | PCL80/85 UF89 080 | 1-00 BA102 025 20 | OC81D 028 | 8021 007 | 2N3705 012
ECF86 071 | EM87 118 083 | UIL8S 095 | 30pr1/pcrug) BAI15 010 | BZYS8 series | OCBIZ  0-45 | 182035  0-20 | 2N3706  0-10
ECH81 100 EYs 083 |PDS00 185 UYSS 050 | 095 BCI07 012 020 | OCS3 025 | IS2051% 010 | 2N3707 013
ECH83 100 | EY86/87 0-42 | PFL200 080 | 6/30L2/ 20PL13/ BCI08 012 | CRB1-05 0-30 | OCI40 065 | I82100A 0-20 | 2N3708  0-07
ECHB4 078 Eyss 064 PLI6 088 Eccsos Loo | 3OFPLLY o BC103 012 | CRBI-40 0-45 | OCI7¢  0-25 | 185010  0-25 | 2N3709 010
ECL80 053 | E280 051 | PL81 075 | BF23/EF812 BCI13 018 | CRS3-05 040 | OCI7I  0-30 | 2N696 015 | 2N3710 011
ECL82 081 | EZ81 040 PL81A 088 .05 | 30PLL4/ BCL17 021 | CR83-40 055 | OC200 055 | 2N6Y7 018 | 2N3711 011
ECL83 068  GY501 0-90 | PL82 0-50 | 30C1/PCF80 | PCL88 125 BCI43 030 | MJE340 0-50 | OC201  0-80 | 2N708 010 | 2N381% 0-35
ECL8S . 063 ' GZ3¢ 078 | PL83 096 | 051 | 30PL15  1-05 BOLT 8-13’1\”&370 068 | 0C202 090 | aNTOSA 012 | JNIE20 080
C148 -1 MJE520 06 203 -5% | 2N1131 0-25 | 2N3823  0-50
) BCI60C 014 | MJE2966 110 | OCP7I  1-00 | 2N1132 025 | 2N3903  0-15
NEw VALVES Spdt  3-00 ) 6J6 030 BCI82 012 | MJE3055 075 | ORP12  0-55 | aN1302  0-18 | 2N3%04 020
el f'go“ S g':g BClgel 012 | MPPLOZ 040 | ORPGO ogs 2N1303 018 | 2N39056 025
.. i - BCIS4L 013 | MPF103 0-38 | TI006  0-20 | 2NI1304 028 [ 2N3908 016
|nd|v|dua||y boxed and | V!¢ 1-00 | 6K6GT  0-75 BCY32 120 | MPF104 035 | TIC44 029 | 2N1306 022 | 3N4058 015
| v2s 8~85 6K7M 045 BCY33 0-38 | MPF105 0-48 | TIC226 150 | 2N1306 028 | >N40s% 010
guaranteed but of Euro- U2g oGO, 30, BCY34 045 | NKT404 060 | TIL209 0-25 | 2N1307 0-28 | »N4060 013
2R W BB|EEE 2R BCY70  0-16 | OAS 060 | TI843 026  2N130s 028 | 2N406] 013
pean or other origin at e B o g';g BCY71  0-20 | 0ALD 040 sty 01z | 2N1s0y 030 gNd081 014
. : 2 - BCY72 015 | OA7® 10 108 010 | 2N1613 0-20 | 3N141 081
greatly reduced prices. | }ig 0% SLOCRN0c RCZLI 08| OASL 010 | ZTX300 014 2N16ls 045 4030 040
. 3 i BDIZ1 100 | 0A9] -14 | 2N2147 075 | 40361  0-46
UBF80 040 | 6Q7G 050 " 5 2 020 | 2N :
Quotations for any BDl24 080 | 0A200 008 | ZTX302 020 | 2N2160 100 | 40362 040
UBF89 0-40 | 6SL7GT 048 el 5 oz T i oa R .
valve not |isted. Send ggﬁsﬁz g;g ggN;g; 8:3 BD131 045 | 0A202 010[ TX304 024 ' 2N2369A 0-16 | 40430 0-85
SAE for lists Venk i |wew Of | S omimves gaevar sm svaw om evee 1o
. i 7401 020 | BN7427 O ) : N74110 057 | BN74170 288
oIS rom g 8N7402 020 BN7428 043 | BN7476 050 | BN74111 0-86 | BN74174 1.80
Azt 080 | EFS0 025 PC8s 080 | genr  gag | Sy R 8N7403 020  8N7430 020 | BN7476 048 | BN74118 1.00 | BN74178 1.29
AZ3]1 0-85 | EF85 0-35 | PCES 060 | Ursg 0-40 | 6X50 040 BN7404 020 BN7432 037 | 8N7480 0-80 | BN74119 1-92 | BNT4178 144
CBRL31 l-EOIEFBB 0-30 | PCY7 050 | UL41 085 be(‘T 045 BN7405 020 | BN7433 043 | 8N7482 087 [ BN74121 057 | 8N74190 2-30
CL33 150 EFBe 028 | PCI00 048 | Uiss  oag | ome’ a2 BN7408 040 | BN7437 043 | BN7483 1.20 | BN74122 0-80 | BN7419) 930
CY31 050 | EFOl 047 | PCCB4 040 | yvai o4 | 788 s 8N7407 040 | 8N7438 043 | 8N7484 100 | 8N74123 1.44 | BNT4192 230
DAF9l 080 | EFS2 050 | PCCSS 065 | Uves  odg | 10 50 SN7408 025 | 8N7440 020 8N7486 050 | BN74141 1.00 | BN74103 230
DAFS6 050 | EF95 040 | POCRS  0-50 | \m 9520 oag | 4S80 i3l BN7409 033 | BN7441AN | BN7490 075 | BN74145 144 | 8N74104 152
DCCO0 135 | EFS8 075 | POCIBS 080 | VEioo a0 oag | voty R BN7410 020 085 | BN7491AN 8N74150 2:30 | 8N74195 1-44
DF6l 030 | EF183  0.30 | POFB0 090 | Ona [ e BN7411 028 | 8N7442 085 | 1110 | 8N74151 115 | BN74196 158
DF98 050 | EFI84 085 | POFS2  0.35 | gns 0407 vas B 8N7412 028 | 8NT450 020 (BN792 075 | BN74154 230 | BNTAI97 158
DK91 045 EL32 060 | POF8S  0.60 | TR K| &, R 8N7413 080 | 8N7451 0-20 | BN7493 075 | SN74165 1-15 | BN74198 3.18
DK92 070 | EL33 175 PCF801 050 185 030 | 12AT8 040 N BN oo |BNTies OBe sN7aiss 115 | 8NTA9v 288
DK96 060 EL3¢ 0.0 POFB0Z 080 | 1o Sl ey RS 8N7417 0-30 | BN7453 020 | BN7495  0-85
9 . H S1°805 0 & g BN7420 0-20 | 8N7460 020 | 8N7496 1-00 | DIL i
DLS2 040 | EL36 050  PCI'805 090 | 384 040 | 12AU6  0-45 [ (L0 L)
DL94 048 | EL37 250 POF80s 075 | ooy Reri| s B BNTi22 028 | BNT¢0 033 | 8NTIOT 432 | ooy Eve 16 bi
DL96 055  EL4l 090 FCraos 090 BRAGY 080 | 134X7 03 ORPE) GOS0 EEMIGD B0 6pin I7p
DY86/7 036 | EL42 090 | PCL82 035 | 5U4G 040 | 12BA6  0.45
DY802 037 | EL84 028 | PCL83 066 | 5V4G 050 | 12BE6  0-80 ]
EABCBO 038 | EL95 040 | PCL84 045 | 5YSGT 045 | 30C1 0-30 Tl‘"s MONTH s
EAF42 075 | ELLBO 100 | PCL85  0-50 | 524G 045 | 30C15  1.06
EBCos 140 | EMBL 3'38‘55’£Sgslas°"“ oAKE 040 | 30C1s by
d : 5 AKS 040 | 30C18 090
EBC4l 075 | EM8& 035 0-50 | 6AM5 090 | 30F5  1-10
E}BC&I 0-38 | EM85 1:00 | PD500 1~80|6AQ5 045 | 30FL1 0-80 . OSC”-LOSCOPE
R O HE S o to be
q . b 45 | 30FL14  0-90
EBFSS 0382 | EZ40 075 | PL8L 050 | 6AU6  0-80 | 5oL] 1.3 TUBE TYPE
EBL31 1580 EZ41 075 PL&2 045 | 6BA6 028 30“: 0,9: added to
RCCSL 040 |EZ80 028 |PL83 045 6BES 05 1 VCR 139A
ECC82  0-33 | EZ81 029 | PL84 040 | 6BH6 075 | S0P4MR 130 I d
ECC83 038 GY50i 080 | PL500 075 | 6BJ6 0-55 | 30P12  1-05 a OI‘ eI‘S Pri £800 & 75
ECCO4 030 | GZ30  045|PLSO4 075 | 6BQ7A  0-55 | 30P19 1.0 0 - rice P & p <op
ECCB5 040 GZ32 050 | PL508 090 | 6BR7 100 | 30pL1 095 lncludln
ECCS8 040 734 065 | PL509 165 | 6BS7 135 0013 1.0 g
ECH35 125 |GZs7 125 | PL802 095 | 6BWe  0.90
ECH42 100 | HN309 1.50 | PX4 350 | 6nw7 090 | 30PL14 125 POSTAGE' SPEGIAL OFFER
ECH81 030 | KT61 175 | PX25 850 | 6C4 035 | 3bW4 050 .,
ECHBS 045 | KT66 250 |PY33 003 | 6CDEG 130 | 35Z4GT 070
Bores ogs | XTBLOR | EYel 080 fOME 140 secpec 120 TERMS OF BUSINESS: C.W.0. A/c's available to approved
2 085 | 130 | PY82Z 035 | 6CW4 100 | goo 050 A =9
régkgg g-zglﬁgs; é-gs PY83 835 6F23 108 | 10 10T 418 companies on application. Telephone and telex orders ac-
- 8 90 | PY88 40 | 6F25 100 iri i
ECLL800 820 | KTWsl 1.00 | PY300  1.00 | obog 079 | 813 USSR cepted. Export and trade enquiries welcomed. Lists, etc. on
EF37A 120 | MUl4  1.00 | PY81/800 0-50 | 6J5M 065 2576 application. Open daily to. callers 9 a.m.-5 p.m. Mon,-Sat.
EF39 1-20 | N78 275 1 PYSO1 050 | 6J5¢ 045 | AR6A 1-00 Closed Sat. 1-3 p.m.

VALVE MAIL ORDER GO.

16a Wellfield Rd., London, SW16 2BS
Tel: 01-677 2424 Telex: 946 708.

RST
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"SLO-SYN" 3-LEAD
SYNCHRONOQUS STEPPING
MOTOR

Type SS15. These
fine  motors are
easily reversed,
starting and stop-
ping in less than 5"

without electrical
or mechanical
braking. Simple

relay circuit can

be appited lo give DC.. lo winding for a maximum
holding torque ol 3000z 'in with 35v at 0-35 amps
through winding. Far AC. {synchronous) operation at
120r., 50Hz. Speed 60 rom at 60Hz., 72 rpm. STEPPING.
Holding torque at 50 sleps per second—100 oz/in. Can
be wired to aive 100 or 200 steps per rcvolution witn
accuracy of 0-1° per step non-cumulative. Torque
characterlstics can be modifled by simple R.C.
circults. Dimensions: dia. 4", body lenath 43", spindle
length 237 x %" dia. Weigh! 64 Ibs. BRAND NEW in
maker's packing. Oflered at less than 4 maker's price.
OUR PRICE ONLY £15

MAINS SOLENOID by MAGNETIC
DEVICES LTD.

A beautitully constructed solenoid at hall normal
price. A 2-slded bracket is Incorporated for vertical
or horlzontal mounting. Size: 27 x 14" x 14”. Pull Is
approximately 2ibs., plunger Ivavel 1*" Fhunq eye
takes up to 1" boit. plunger non-captive. NEW in
original maker's boxes. £1-20. P. & P. 20p. Large num-
her nvailable. special price for auantity.

MAINS
SPLENOID

This littte unit glves
vertical litt of approxi-
mately 1 through
hinged “el bow"

Bracket Incorporates 2 ﬂxlnn screws. Length ol arm,
23", 240V AC. Pull at coll is approximately 11b. £1
FREE P. & P. Special quotes for quanlities.

SOLENOIDS

by WESTOOL ——
240AC type MMs.

3lb. pull, ’H'""x 17 x o
147, Travel 1”. 90p. —

each. P. & P. 10p.

240AC type MM4. 21b. pull
" x 137 x 17 Travel 3" 70p

onch P. & P. 10p. Quaniity

discounts: 10-50 10%. 50 up-

wards 25%.

OPEN FRAME
shaded pole
GEARED MOTORS

(Dural gear case)
240 AC., 28rpm. NEW
HIGH TORQUE, aDDrox
overall size: 35" x 34"
23" 4 spindte 1" dia. as MMustrated. £2 70.P &P 30p
Similar ta above, 19rpm. £2-70. P. 0p

110rpm wlith pressed steel gear case (slmllav lo above
but slightly smaller). £2-70. P. & P. 30p.

SMITHS RINGER-TIMER
Raliable 15 minute times, spring wound
(concurrent with time setting) 15 x tmin
divisions, approximately }” between
divisions. Panel mounting with chrome
bezel 33" dia. £1-40. 1Sp P. & P

KNOWLE (U.5.A)) MINIATURE
MICROPHONE CAPSULES

Impedance approx. 20002, outpul 60 or 80 DB at 1 Kc.
As used in deaf aids, bugging devlces elc Size (60
DB) 7/32” x 5/32" x 1”; (80 DB) 3" x 5/32" x i" Ex-
equipment, all tested. £1-20 each. P & P FRE

NORPLEX

The tamous American fibre-glass copper-clad
lamlinate. Finest quallty with woven glass base of
Epoxy-resin. Excellent Mech, and Elec. conductive
propertles. Heat resistant, ideal for P.C.'s etc. THIS
1S A SPECIAL PURCHASE AND ONLY AVAILABLE
WHILE STOCKS LAST! Sizes: 12" x 127; 24" x 127,
24" x 24”; FULL SHEET 43" x 37" (11 saq. {t.). Single-
sided Copper with thickness of 1/32”, 3/84”, 3/32".
Also double-sided 1/32", 1/16”, 3/32". £1 per sq. It.
Cut sizes (1-10 sq. ft.) 25p. P. & P. Full Sheet £8 each.
Carr. £1 for 1st sheet plus 25p each additional sheet.

SILVANIA
MAGNETIC SWITCH

Now complele with reference mannet!

A magnetically activated switch, vacuum
scaled In a glass envelope. Silver conlacts,
normally closed. Rated 3amp at 120v. 14amp
at 240v. Size: (approx.) t%” long x {” dia.
tdeal for burglar alarms, security systems J
etc., and wherever non-mechanical switching

is required. 10 for £2-10; P. & P. 15p. 50 for
£8, 100 for £16-50. FREE P. & P over 10.
AMPEX 7-5v. D.C. MOTOR

This is an ultra precision tape
motor designed for use in the
AMPEX model AG20 poriable
recorder. Torque 450GM/CM.
Stall load at 500maDraws
60ma on run. 600rpm + speed
adjustment. Inlernal AF/RF
suppression. {” dla. x 17
spindle, motor 3" dia.
Qriginal cost
PRICE £3-30. P. & P. 25p.
Large quantitles available
{special quotations}). Mu-metal
enclosure avajtabie 75p each.
FREEP.& P

ALL PRICES NOW INCLUDE
V.A.T. UNLESS OTHERWISE
STATED

All items are NEW and UNUSED. Postal
or carriage charges are for Gt. Britain only.
We welcome orders from established
companies, educational depts., etc. Al
orders under £2-50 C.W.0O., please.
Company orders under £2:50, surcharge
60p uniess C.W.0.

ELECTRO-TEC

GCOMPONENTS LTD.

315/317, EDGWARE ROAD,
LONDON, w2.

Tel : 01-723 5667 01-402 5580

THE RADIO SHOP

16 Cherry Lane, Bristol BS1 3NG
Tel.: Bristol 421196 STD Code 0272
Your West Country shop for slectronic
componants and solid state devices
Mains operated relays. B11A base
3 pole change-over 10A. 35p post paid.
Bases 16p.
Multiturn Potentiometers
Ex Equip. Relcon 1K £1%,
Gogd condition -25” spindle 30p post
pai
Malns Slow Motion Motors
1 Rev. per 6 mins. 2” dia 14" Deep 45p
post paid.
Hook up Wire 1/024 PVC Ins Asst
colours 4x100yd Reels only £1-75
post paid.
AIRCRAFT BAND CONVERTER
Circult, Instructions and components.
All you need Is a tobacco tin.
Price £1-40, post pald.
TRANSFORMER
Mains input 240, output—0-75V—5-5V—
13V—1 amp. Size, height 3" x 3" x2}"
shrouded + 2 fuse holders,
95p, post pald.
5 COMPUTER PANELS
9" x 7" min 35 trans, OC44 EQ ACY17
2 Trim Pots min 70 condensers,
Min 80 diodes Inc. OAB1 + resistors.
Most transistors have long leads.
£1-25, post pald.
. 1973 CATALOGUE
Over 25 kits. Over 30 books.
components, cases, etc.
Only 10 p, post pald.
ALL PRICES INCLUDE V.A.T.

Plus

TRANSFORMERS

DOUGLAS GUARANTEED
Prices include P, & P. and 10", VAT

2 or 24 Volts
Omnul \ & Nups. Ref. Now Price
i = MTILICS £1-55
& MTuI3%E £]1-99
MT7IUTY £2-45
MTIRCT £3 06
MT70AT £3-95
\ITI(\HA T £4-49
L MT 7 £5 28
30 Volts. Al (EYULR nl at 0 |
Ref. Nooo Price Outpnt Price
Arp.
MT1I20TE £1-81 A £5-22

AT £8-10
MTRRAT  £9.88

4
MTT9CTE £2-51 5A
MT 3T £3-77 MA
MT20AT  £4-31 104

50 Volts. Al tapped at 0-1Y

500mA  MTI02ATH £2-36 BA MTIOAAT £6-34
1A MTI03ATE £3-50 4A MTINBAT £8-02
REY NMT(03AT £4-74 57 MTIO7AT £11-51
80 Volts, Al tapped at -30-40-4R-60V.
30ty MTIZ4AT £2-60 2A MTI2TAT £5-15
1A MTI26AT £3-70 HA MTI23AT £7-50
AUTO-WOUND RANGE
Power
output  Winding tappe| at Price
b 0-115-210-240 £1-48
. £2-95
THVA Q- L15-200-220.240 MTHAT £3- 81
LHOV A MT&5AT £4-31
400V QOutput at 50HZ.
C1 Tgnition Rystem by 1M Marnton, Esy,
Wirress World.
Reference $T3AT £4-268
EQUIPMENT RANGE
‘h(‘ ommn trans.) Rt! \n Frive
+0-3 0 3 : £1-38
£1-39
£1-39
AMnA £1-39
B00mA o £2-13
B001mA B £2-53
S00mA 2 £3-39
A - A S £3-78
1A a2 MT2044T" £3-78
TOOmMA (le) M’ LAT* £1-96
< open universal Aving with tags: CT i vpen
iy ll_\l|||l with tagw: CN ix upen Usclamgo iving witl
i ver s o untapjeed 240

i
ather praniries tapped

SR 00 l \'I’I,H IN STOCK throngh Agents or Digect.
Fle b fir liate

DOUGLAS ELECTRON]C INDUSTRIES LTD..

Direct Sales Dept. P.W., Thawmes Street. LOUGH, Lincs.

LN11 7AD
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SHORT-WAVE
KITS

WORLD-WIDE RECEPTION

H.A.C.

Tamous for over 33 years for Shori-Wave Equlp-
ment of quality, "H.A.C.” were the Original
xuppliers of Bhort-Wave Receiver Kits for the
amateur constructor. Over 10,000 gatisfied
customers—including Technical Colleges, Hos-
pitals, Public 8chools, R.A.F., Army, Hams, etc.

1974 “DX" RECEIVER
Complete kit—Price £4-30 (incl. p. £ p. & V.A.T.).
Customer writes: “Australia, India and America
A'. loud volume. —*'I bave now heard over 300
d many A . have
received 32 Q.8.L, verlﬂed reporte—from all

cvontinents. An amazing one-valver.'
This kit contains all genuine short-wave com-
ponents, drilled chassls, valve, accessories and fuil
instructions. Ready to assemble, and of course.
aa all our products—tully guaranteed. Full range
of other B.W. kits, jncluding the famous model
“K plus’’ (illustrated above). All orders despatched
by return. Bend now for free descriptive catalogue,

of kits & components. Test Report available.

EXCITING COMPETITION for Bhort-Wave
listeners. Rend stamped envelope for detallx.

“H.A.C.”* SHORT-WAVE PRODUCTS
29 Old Bond Street, London W.1
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SHORT WAVE DX
by MALCOLM CONNAH

HE receivers used by Broadcast Bands listeners

I vary enormously; they may be ex-government

sets or brand-new commercial units; but all
receivers have one thing in common: They will not
give their best performance until they are used with
a good aerial system.

When we talk of an aerial system we include any
devices, such as aerial tuning units, which are placed
between the aerial and the receiver.

In order to get optimum reception the aerial system
must be resonant at the frequency of reception.
Amateur Bands listeners, and operators, have an
advantage here because their bands, with the excep-
tion of 15 metres, are closely related. These bands
are 10, 20, 40, 80 and 160 metres. If an aerial system
is resonant on 80 metres it is a relatively simple
matter to get it to resonate on 40, 20 and 10 metres.

The Broadcast Bands, however, are completely
unrelated being 11, 13, 16, 19, 25, 31, 41, 49, 60, 75,
90 and 120 metres. If one of these bands is of particu-
lar interest a half-wave dipole may be erected for
that band. The only practical solution for all band
reception is to use some form of end-fed aerial. It
should be noted that the term ‘long-wire’ is often
used incorrectly, a misuse of which I have been
guilty, as this is strictly an end-fed aerial which is
long in relation to the wavelength being received.

The length of aerial that can be erected depends on
the amount of space available, but the usual compro-
mise is between 50 and 100 feet long. Theory dictates
that the aerial should be straight, but many people
have had very good results with aerials that have
been bent in order to fit them into the space available.

The aerial should, preferably, be an outdoor one
erected at a reasonable height and located as far
away as possible from such obstructions as buildings
and trees. A very simple aerial tuning unit (such as
that described by David Gibson in the January 1974
issue) should then be constructed in order to make
the aerial system resonant on the desired bands.

Readers’ Logs

David Kernick of Prescot, Lancashire used his
Grundig TR600A portable with only just the built-in
telescopic antenna to hear the following.

www.americanradiohistorv.com

6070 R. Sofia, Bulgaria at 1930.

7145 R. Kiev in English at 0030.

7215 All India Radio in English at 2000.
9550 R. Finland noted at 1805.

9670 Adventist World Radio at 0930.
9695 V. of Saudi Arabia, Arabic at 0405.
9745 R. Baghdad, Irag noted at 1945.
9770 R. Australia, English at 1605.

9833 R. Budapest, HHungary at 1G15.
11920 R. Algiers noted at 1900.

11970 R. Tunis in Arabic at 0920.

15140 R. Havana, Cuba in French at 1935.
15165 R. Denmark in Danish at 1850.
15240 R. Belgrade, Yugoslavia at 1530.
15410 United Nations Radio at 1600.
17755 1HCJB, Quilo, Ecuador at 1930.
17780 RSA, South Africa noted at 1600.
17845 WYFR noted in English at 1730.
17865 WINB, Red Lion, music at 1930.
21630 V. of Saudi Arabia, testing at 1110.

Richard Staples has found an Eddystone 680X in the
loft (excuse me whilst 1 return my ladder to garage)
and the addition of a 100 foot end-fed aerial pro-
duced:

3999 R. Godlthab, Greenland in Danish at 0840.
4820 Voz Evangelica, Honduras at 1805.

4940 R. Yaracuy, Venezuela, Spanish at 1740.
5920 R. Kiev, news in English at 1800.

9590 R. Auslralia noted in English.

9610 R. Canada in English at 2115.

11720 R. Nacional, Brazil, Portuguese at 0705.
11935 R. Pakistan, news in English at 1715.
15200 RSA, South Africa in English at 0840.
21695 Greek Military Radio, Athens at 0905.

Christopher Hodgson of Sunderland reports that
Radio WYFR (Family Radio Inc.) broadcasts in
English to Europe at 1810 GMT on 15130kHz. The
station replied to his report in about two weeks and
the address for reports is: WYFR, 290 Hegenberger
Road, Oakland, California 94621, U.S.A.

With his usual equipment; Codar Multiband 6, P.W.
A.T.U. and 50 foot end-fed; Christopher also heard:

7080 Voice of Vielmam, Hanoi at 1820.
7210 Red Cross Broadcasting at 1700.
9505 VOA, Tangier, in Rumanian at 1930.
9525 All India Radio at 2010.

9540 Radio Tashkent noted at 1210.
9545 Radio Ghana, s/off at 2215.
11805 WYFR—Family Radio at 2100.
15130 WYFR—Family Radio at 1810.
15175 RSA, South Africa, s/off at 1850.
15185 R. Finland noted at 1830.
15290 ORTF, Paris, s/off at 1115.
15415 Radio Kuwait, s/on at 1730.
15420 BBC, East Med. relay noted at 1600.
17820 R. Canada, s/on in Polish at 1530.
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VHF/FM

by SIMON DAVID

different way than usual. No doubt the timing

was deliberate for Radio Clyde, Scotland’s
first commercial radio station, broadcast on 95-1MHz
on December 31st. The station started at 10.30 p.m.
with news and introductions to the staff. The 4kW
transmitter is at Black Hill.

The criticisms and doubts surrounding London
Broadcasting, the London news stations, resulted in
the resignations recently of the Managing Director
and Chief Editor. Former Lord Mayor of London,
Sir Charles Trinder, also walked out issuing an ad-

HOGMANAY was celebrated in Scotland in a

mission that the finances had not lived up to ex-
pectations. One thing evident is the difference be-
tween some commercial and BBC local radio broad-
casts from a technical standpoint and although both
have severe financial restrictions, it is only to be
expected that the latter has the advantage of
drawing on the resources of its “great-auntie”,

I have been informed that BBC Radio Derby is
still operating on 96-5MHz from Sutton Coldfield
using slant polarisation. The 94-2MHz transmitter
that I mentioned recently is installed at the studio
to fill-in the town centre area because of surround-
ing high ground. It uses a vertically polarised aerial
and 10 watt transmitter.

The Radio Derby aerial at Sutton Coldfield is a
S5-element Yagi array 500 feet above ground level.
It provides a maximum e.r.p. of 5kW in the Derby
direction.

Also from Derby, Roy Patrick reports that the
Lichfield IBA transmitter for the Birmingham area
is due on the air on 94-8MHz in February; the
Manchester commercial station is due on 97-0MHz
(2kW) in March; the Swansea station is expected
to start transmitting on 95-1MHz (1kW), using the
circular type of aerial, later on in the summer of
1974.

Last month I reported on the results of using the
Antiference FM264T six-element aerial. Results
since then have been repeated with the addition
of Rouen on 96-6MHz. Unfortunately conditions
have not favoured reception from Rheims.

MEDIUM WAVE BROADCASTS
by CHARLES MOLLOY

AVE KERNICK (Prescot, Lancs) has a Grundig
D TR600A transistor portable with a built-in

ferrite rod antenna, which he has found to
be an excellent receiver for pulling-in distant stations.
He reports hearing programmes in English from
AFN Frankfurt 872kHz; Deutschlandfunk, West
Germany 1268kHz at 1745hrs; Radio Norway 1578kHz
at midnight; Radio Sweden 1178kHz at 2245hrs;
Radio Tirana, Albania 1457kHz (additional frequency
for the English Service) at 0330hrs; together with
Sud Radio, Andorra in French at 2245hrs on 818kHz
and Tripoli, Libya in Arabic at 0025hrs on 1250kHz.
Dave asks if it is possible to hear North America
on the medium waves using a portable receiver. This
is unlikely as a ferrite rod aerial does not have
enough pick-up to receive really distant stations.
DXers who want to try for North Americans should
use an external aerial or a medium wave loop such
as the DXers MW Loop Aerial described in the
April 1973 issue of Practical Wireless.

Readers’ Logs

Roy Patrick (Derby) reports hearing the new Inde-
pendent Broadcasting Authority (IBA) station at
Manchester testing on 1151kHz at 1100hrs on
December 1st and IBA Birmingham using test tones
on the same channel. IBA stations in the provinces

are expected to use 1151kHz for stations at -

Manchester, Birmingham and Glasgow (R. Clyde);
1169kHz for Swansea and 1546kHz for Liverpool
and Edinburgh.

R. B. Callwood (Munich, West Germany) reports
hearing BBC Radio 1 (1214kHz) at lSO(_)hrs on his
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car radio while driving on the autobahn between
Munich and Frankfurt. Reception was on a single
occasion only and he wonders if any other reader
has received BBC Radio 1 in Germany.

Bill Thorne (London) asks for information about
the French broadcasts on 584kHz (513m) which he
listens to regularly. The station on this frequency

produces programmes for the Paris area for the -

greater part of the day and has a power of only
5kW. The address is O.R.T.F., 116 Avenue du Presi-
dent Kennedy, Paris 16eme France.

Brian Murray has heard IBA Radio Clyde testing
on 1151kHz at 1345hrs and he reports that this
station is due on the air on December 31st, 1973.
Brian has been busy again with his Astrad VEF 204
receiver using an old band 1 TV aerial as a medium
wave antenna. His log includes programmes in
English from Radio Warsaw 1502kHz at 0115hrs;
Radio Sweden 1178kHz at 0025hrs; Manx Radio, Isle
of Man 1295kHz at 1350hrs; Radio Eireann 1250kHz
at 2120hrs; Trans World Radio, Montecarlo 1466 kHz
at 2325hrs and Radio Portugal 755kHz at 2312hrs.

A last-minute phone call from T. McCann (Belfast)
reports reception of Newfoundland on 930kHz (CJON
in St. John’s) with the comment “I was surprised
at the strength of this station.” Propagation on the
North American path is rather variable with periods
of a week or more when nothing can be heard. At
other times, many stations in Canada and the United
States can be heard, the limiting factor being inter-
ference from Europeans. During the winter listen
around midnight on 600kHz, 640kHz, 710kHz, 930kHz,
940kHz, 950kHz, 1070kHz, 1130kHz. North Americans
are easy to identify as all stations are allocated call-
signs which are used frequently together with the
name of the town or city where the studios are
located.
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ALL OUR PRICES INCLUDE V.A.T.

BSR LATEST SUPERSLIM
STEREO AND MONO

Plays 127, 10” or 7" records.
Auto or Manual. A high
quality unit backed by BSR
reliability with 12 months’
guarantee. AC 200/250v,

x 11jin.

gblove motor :onrg g}in. :

elow motor boar in.
Wit STEREC and MoNo xraL £6:25 Post 265,

PORTABLE PLAYER CABINET ¢4.50

Modern design. Black rexine covered.
Bilver front grille, Chrome Attings.
Motor board cut for BSR deck.

COMPACT PORTABLE STEREO HI-FI

Two {ull size loudspeakers 183 x 10 x 3%in. Player

unit clips to loudspeakers making it extremely compact.

Overall size only 13§ x 10 x 8}in. 3 watts per channel, plays
¥ g all records 33

Post 25p.

*;
Attractive ’ Bargain Price
Teak finish £25
Weight 131bs. 85p carriage

SPEC!AL OFFER

SMITH’S CLOCKWORK 15 AMP
TIME SWITCH 0-60 MINUTES
Bingle pole two-way,

Surtace mounting with fixing
scrows, Will replace existing wall
switch to give light for return home,
garage, automatic anti~burgular lixhtl etc. Variable knob
Turn on or off at full or intermediate settings. Makers
last list price £4-50. Brand new and fully guaranteed.
Fully insulated.

OUR PRICE £1-85 or £3 pair Post 25p

WEYRAD PSO—TRANSISTOR COILS

RAZW Farme Aerial. . 85p Driver Trans. LFDT4..65p
Ose. P50/1AC .. .. 40p Printed Circuit, PCAl..85p
L.F. P50/2CC 470 kcll 40p J1.B. Tuning Gang ....85p
8rd I.F. P50/3C 1

Weyrad Booklet .
8pare Cores P OPT
Ferrite Rod 8 x {in.20p 8 x 3in. 20p 3 x %in. 10p

VOLUME CONTROLS | 80 onwu Coax 45. 5d.

5 K.ohms to 2 Meg. LOG or | BRITISH AERIALITE
LIN. LjS 16p. D.P. 25p. | s  XIAL-AIR SPACED

STEREO L5 55p. D.P. 75p. | FRINGELOW Lose o
Edge 5K.8.P. Transistor 25p 10p ya.

Ideal 825 & colour

8in & 10in ELAC gr—
Y \

HI-FI SPEAKER
Dual cone plasticised roll it
magnet. 50-16,000 c/a. |
Bass resonance 55 c/s.
8in. 10 watt,
10in. 12 watt
E.M.I. 13} x 8in.
SPEAKER SALE!
and crossover, 10 watt.
State 3 or 8 or 15 ohm.

Post 25p
With flared tweeter cone and ceramic
Bass res. 46 80 c/s.
Flux 10,000 gaugs.
State 3 or 8 or 15 ohm. Post 25p
BOOKSHELF CABINET

surround. Large ceramic
8 ohm impedance. Ench\ 4
£3 75 Polt ==
mnsic power.
With twin tweeters £4 50
L]
(As illnstrated)
magnet. 10 wait. £2 75
8ize 18 x 10 x 9in. teak finish

SET OF 3 MOTORS FOR COLLARO STUDIO, 115 VOLT
TAPE DECK £2-50 Post 50p.

ANOTHER RCS BARGAIN!

4 Transistor Mono Amoplifier

Fowerful 3 watt output. 16 ohm, AC mains operated with
transformer, 3-Controls, volume, treble, bass and On’Oft
wwitch with knobs. Ready made on printed circuit board.
Fused inputs and outputs. Famous make, £5 95 Post
Size 8in. wide x 4in. deep x 3in. high. 25p
fuitable 7 x 4” speaker, £1.

R.C.S. STABILISED POWER PACK KITS
All parts and instructions with Zener Diode, Printed Circuit,
Bridge Rectifiers and Double Wound Mains Trausformer.
Tnput 200/240V a.c. Output voltages available 8 or § or 12

ar 15 or 18 or 20V d.c. at 100mA or less.

FLEASE STATE VOLTAGE REQUIRED, £7 .20 Post
Details 8.A.E. 8ize 3% x 1} x 1jin. 20p
R.C.S. GENERAL PURPOSE TRANSISTOR

PRE-AMPLIFIER BRITISH MADE

Ideal for Mike, Tape, P.U., Quitar, etc. Can be used with
Battery 8-12v, or H.T. line 200-300V. d.c. operation. Size
1§” x 1}” x §”. Response 25 ¢/s. to 25 Ke/s, 26 dB gain.

Por use with valve or transistor equipment, 99 Post
Full instructions supplied. Details 8.A.E. P 200

E.M.I. WOOFER AND TWEETER KIT

Wooler 104 x 8}in. Ceramic Magnet, 440z. 13,000 lines,
Tweeter 3}in. square, 10,000 lines. Crossover condenser
full instructions supplied. Impedance 8 ohms,

Power 12 watts. £5.75 post 25p.

NEW MODEL “BAKER LOUDSPEAKER” 12in, 50 watt
GROUP 50/12 8 or 15 ohm high power full £ |7
range. Professional quality.

BAKER MA]OR 12" £9 20

Post  free
30-14,500 c/s, 12in. double
cone, ‘wooler and tweeter cone
together with a BAKER

magnet

having 8 ﬂux density of
14,000 gauss and a total flux
of 145,000 Maxwells. Bass
resonance 40 c/3 Rated 20
wiatts. NOTE: 3 or 8 or
15 ohms must be stated.

Module kit, 30-17,000 c/s
with tweeter, crossover, baflle
and ingtructions. N
Poat fres £I2 50
Please state 3 or 8 or 15 ohms,
BAKER “BIG-SOUND” SPEAKERS Post iree
‘Group 25’ ‘Group 35' ‘Group 50°
12 inch 12 inch 15 inch
25 watt £8-80 35 watt £9-90 60 watt £22
3 or 8 or 15 ohm ! 3 or 8 or 15 obm | 8 or 15 ohm
TEAK VENEERED HI-FI SPEAKER CABINETS

For 12in. or 10in, dia. speaker 20 x 13 x 8in, £9-90 Post 25p
For 13 x8in. or 8in. speaker 18 x 10 x 91n. £5-50 Post 25p
For 8 x 5in. lpelkar 16x 8x@in, £4-40 Post 25p
For 8in. and tweeter 12 x 8 x 8in, £4-00 Post 25p
LOUDSPEAKER CABINET WADDING 18in. wide, 15p ft

BRITISH FM/VHF TUNING HEART

38 to 108 M/C8 British made. £ Transistors ready aligned
requires 10-7 M/C8 I1.F. Complete with tuning gang.
Connections supplied but some technical experience

agsential. our Price £3.95 Post 20p
MAINS TRANSFORMERS g ost

Eule MTI12 12-0-12V 50m.

4, 30, 36, 40, 48, 60 £3-80

24 30 86 40 48, 60 28-75

4, 8 and 13V § amp £1-20. 10 13 and

5.0-5V £1- 30, Ditto 5 amp. £1- 50 O-O-BV 500mA 90p

€V 1amp 95p 12V 800mA 75p 12V 500mA 85p 12V 750mA
85p. 40V 1 amp $£1-75.

AUTO TRANSFORHERS 115V to 230V or 230V to 116V

150W £2-25; 500W £6-25; 750W £10; 1000W £15

CHARGER TRANBFORHERS Input 200/250V.

for 8 or 12V, 14 amp £1:50; 2 amp £1-80; 4 amp £2-50

BATTERY CHARGERS. Rndy built with leads and clips

1} amp £2; 4 amp £4; 5 amp. £4-50,

FULL WAVE BRIDGE CHARGEB RECTIFIERS;

€ or 12V outputs. 1§ amp 40p; 2 amp 556p; 4 amp 869

MAINS [SOLATING TRANSFORMER

Primary 0-110-240V. Secondary 0-240V. 3A. 720W.
Insulated terminals. Varnish impregnated. Fully enclosed
in steel case with fixing feet. OUR PRICE £ Io Carr.
Famous make. (Value £19) 50p
Can be used as 800W auto transformers 240-110V.

IDEAL FOR COLOUR T.V. OR GARDEN TOOLS.

NEW ELECTROLYTIC CONDENSERS

2/350V .. 14p | 100/25V .. 10p | 32+832/360V .. 40p
4/350V .. 14p 0/25V .. 14p | 50+50/300V " .. 50p
8/150V .. 18p | 500/25V .. 20p | 60+100/350V .. 86p
18/450V  22p | 1000/25V .. 35p | 32+32/250V . 20p
82/450V  385p | 1000/50V .. 47p | 82+ 82/450V . 8op
32/500V 50p | 8+8/450V.. 22p | 850+ 50/326V .. 55p
25/25V .. 10p | 8+16/450V 25p ' 100+ 50+ 50/360V Mp
50:50V .. 10p | 18+18/450V 40p

LOW VOLTAGE ELECTROLYTICS
. 4, 5, 8, 18, 25, 30, 50, 100, 200mF. 15V. 10p,
500mF. 12V. 16p; 25V. 20p; 5OV. 30p.
lmml’. 12v. 209. 25V, 85p; 50V. l7p, 100V. 70p.
mPF, 6V. 25p; 25V. 42p; 50V. 57p.
25(00!11!' 50V, 62p. 3000mF, 25V, 47p, 0V, 85p.
5000mF. 6V, 85p; 12V. 42p; 25V, 75p; 35V, 85p; BOV 85p.

BLANK ALUMINIUM CHASSIS. 18 s.w.z. 2}n. sides
6 x 4in.45p; 8 x 6in. 63p; 10 x 7in. 65p; 12 x 8in. 85p;
14 x 8in.80p; 18 x 8in. 90p; 12 x Bin. 50p; 16 x 10in. £1.
ALUMINIUM BOXES 3 X 3 x 3in.80p; 4 x 4 x 4in, 70;
8 x 4 x 4in. 80p; 9 x 4 x 4in. £1; 12x4x4m£130
ALUMINIUM PANELS 18 8.w.g. 6 x 4in.9p; 8 x Bin. 16p;
}g x g‘ln ;‘gp 11‘;) xa7iin 31491’ 112 xlgm 20p; 12 x 8in. 28p;
X Gin.28p; 14 x Bin.34p; 12 x 12in.40p;16 x I
PAXOLIN PANEL 10 x 8in. 15p, P i

SPECIAL OFFER

8 inch panel metre 50 micro amps, unusual scale requires
recalibrating
Post 25p.

RADIO GOMPONENT SPEGIALISTS

Minimum post 20p.

CERAMIC 1pF to 0-01mF, 4p. Silver Mica 2 to 5000pF, 4p.
PAPER 850V-0-1 4p, 0-5 18p; 1mF 15p; 2mF 150V 15p.
500V-0-001 to 0-05 4p; 0-1 5p; 0-25 8p; 0-47 25p.
ILVER MICA. Close tolerance 19, 2:2-500pF 8p; 580-2,200
oF 10p. 2700—5 800pF 20p; 6,800pF-0-01, mid 30p; each,
TWIN Q. “0-0" 208pF + 176pF, 85p; 500pF standard
75». 805+886 with 25 + 25pF glow motion drive 50p.
HORT WAVE, SINGLE. 10pF 30p; 26pF 55p; 50pF 55p,
N OK PANEL lNDlCATORS 250V AC/DC Amber 20p.
RESISTORS. 1W, {W, 1W, 20% 1p; 2W, 5p. 10Q2 to 10M .
HIGH STABILITY. } w. 29 10 ohms 6 meg., 10p.
Diito 6% Preferred values 10 obms to 10 meg.. 4p.
WIRE-WOUND RESISTORS. 5 watt, 10 wn" "16 watt
10 ohms to 100K 10p each; 0-5 ohm to 82 ohms 10p.
TAPE OSCILLATOR COIL. Valve Type 35p.

1llustrated Colour Brochure, Radio Books & Components Lists 10p.
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GOODMANS 64in. HI-FI WOOFER %

8 ohm, 10 watt. Large ceramic magnet.

Special Cambric cone surround.

Frequency response 30-12,000 £4 | 0
c/u, Ideal P.A. Columns,

Hi-Fi Enciosure Systems, etc. |
Suitable cabinet 12 x 8 x 6 £4:00,

Suitable Tweeter £2-00,

ELAC CONE TWEETER

The moving coil diaphragm gives a good
radiation pattern to the higher frequencies
and a smooth extension ol tota) response
from 1,000 c/s to 18,000 c/s. Size 3} x
34 x 2in. deep. Rmng 10 watt, 3 ohm
Suitable o Post 20p
Crossover £1-30

SPEAKER COVERING MATERIALS. Samples Larze S.A.E
Horn Tweeters 2-18ke/s, 10W 8 obhm or 15 ohm £1-95.
De Luxe Horn Tweeters 2-18 Kc/s, 15W, 15 obm £3-50.
CROSSOVERS TWO-WAY 3000cps 3 or 8 or 15 ohm £1-30-
LOUDSPEAKERS 3 OHMS. 7 X 4in. £1-25; 8}in. £1-50.
8 x bin. £1-80 8in. £1-75; 10 x 6in. £1-90; 10in. £2-00,
SPECIAL OFFER: 80 ohm, Z}in 5 2Iin
8in., 25 obhm. 2}in. dia., 5iu, 1
15 ohm, Skin. dia.; 8x 4in.; 7 xlm sx 6m TYPE
3 ohm, 24in.; 24in.; 34in,; 5in. dia. (8 x 4iu. 8 ohm 81-50)
RICHARD ALLAN TWIN CONE LOUDSPEAKERS.
8 in, diameter 4 watt £250 10in. diameter 5 watt £2-50;
12 in, diameter. 8 watt £2-9.

VALVE OUTPUT TRAI‘S. 40p; MIKE TRANS. 50:1 40p.
5 WATT MULTI-RATIO. 3, 8 and 15 obms, 80p.

Mike trans. mu metal 100:1 £1-25.

MAJOR 100 WATT
ALL PURPOSE
GROUP
AMPLIFIER

All purpose transistorised, Ideal for
Groups, Disco and P.A. 4 inputs
speech and music. 4 way mirxing,
Ontpnt 8/15 ohm, a.c. Mains.
Separate treble and bass controls.

£49 Carr,
£1-00

SUPER VALVE MODEL 100 WATT CALLERS ONLY £69.

BARGAIN AM TUNER. Medium Wave. £4.95
Transistor Superhet. Ferrite aerial. 8 volt.

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

Will mix Microphone, records, tape and tuner £3 .95
with separate controls into single outpnt. 8 voit,
TWO CHANNEL STEREO VERSION £5'95

BARGAIN 3 WATT AMPLIFIER. 4 Transistor £4.so
Push-Pull Ready built, with volume, treble
and bass controls 18v. DC operation.

COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 18p
COAXIAL OUTLET BOXES. surlace, 35p.

BALAKCED TWIN FEEDER 300 ohml 6p ynrd. JACK
SOCKET  Std. 14p, 23p.
Chrome Lead Socket 45p. Phono Plugs 51; Phono Socket 5p.
JACK PLUGS Std. Chrome 20p; 8-5mm Chrome 12p. DIN
SOCKETS Chassig 3-pin 10p; 5-pin 10p. DIN SOCKETS Lead
3-pin 18p; 5-pin 25p. DIN PLUGS 3-pin 18p; $-pin 25p.
VALVE HOLDERS, 5p; CERAMIC 10p; CANS 5p,

{")} REVERSIBLE 4 POLE MOTOR £1.95

1,400 r.p.m. Reversible 42 Wait, Post 25p
spindle 117 x 7/5,". size 3} x3”, As
illustrated. With Cooling Fan 240V A.C.

E.M.I. GRAM MOTOR £|,oo
120v. or 240v. A.C. 2,400 rpm. 2-pole
70mA. 8ize 2] x 2} x 2}in. Post 25p.

337 WHITEHORSE ROAD, CROYDON

Open 9—6 Wed. 9—
Buses 50, 68, 159.

1 Sat. 9—5 (Closed for funch 1.15—2.30)
Rail Selhurst. Tel. 01-684 1665

1099
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L] HONEYWELL PROGRAMMER
Ambit UL L) | S e
o a”Ory Ce”S In U2, U11 and in 4equal divisions for A
International Penlite U7 sizes, o e
KESTREL BATTERY able for position. They
CHARGING UNIT

We are not just another component
retailer—but a complete semiconductor
service. We can either supply or tell

are also arranged to
allow 2 operations per
awitch per rotation.
There are 15 change-

you where to get any 'hard to find'
I.C.'s, and can now provide data on
most devices you can think of. See
our latest datalogue issue for full
information.

15p—no S.A.E. required

For those of you who already have an AMBIT
datalogue, send us an A5 S.A E. plus 10p, stating

SR

b
— il

over 1nlero switchiex each of 10 anip type operated
by the trips thus 13 cireuits may be changed per
revolution. Drive motor is mains operated 5 revs,
per ruin. Some of the many s of thix tlmer are
Machinery control, Boile v ﬁrln" Dispensing and
Vending machines. Di<play lighting animated and
signs, Signalling, et froin makers probably
over £10 each. 8pe price £6-33 plus 25p

post and insmrance. Don't miiss this terriflc
bariain

the number on the last page in your datalogue—

and we will send you all the latest update releases

(to page 25).

AMBIT—the linear microcircuit specialists—
for Phase Locked Loops

NES61B AM/FM coll-less radio receiver or IF

(16 DIL) strlp £3-19
AM/FM demodulator kits with mech-

12 VOLT I} AMP.
POWER PACK

This cotuprises double-wound
L3N0V mains transformer
with full wave rectitter aml
2000 mF  rmoothing. Price
£2-20 plue 20p post & packing,
Heavy Duly Mnlnl Power Pack. Output voltage
adjustable from 15-40V in steps — maximum
load 250W—-that iz from 6 alap at 40V 1o 15 amp
at 15V, This really is a high power heavy duly
unit with dozens of workshop wuses. Output
voltage adjustment iz very quick —sitaply inter-
change push on leal Silicon  rectifiera and
smoothing by 3,000mF. Frice £6-33 plus 65p post.

Use for
Tape recorders, Portable radio and TV,
Radio controlled mode! aircraft and
! o boats, Cine cameras, Flashguns, Cord-
anical filter—see October’'s PW £5- i-
NES62B  Similar fo the 561, but without AM less shavers and other battery appli
(16 DIL) facility. The vcohougpm is sgna'rlalely ances.
available for synthesizer annllca‘:%v?‘ss Whenever you must have ;R'I‘Ciis vz
utterly dependable battery I cauiv. &1z
power—then these new tax paid

NES65 High stability-low frequency telemetry
{14 DIL) demodulator and NBFM demodulalo‘r:s

2
567 A P.LL. for tone, NBFM and AM de- Alkaline-Manganese re- Penlite U
{8 DIP) coding (5-9)V working £2°75 chargeable cells will provide equiv. 84p ISA ELECTRICAL PROGRAMMER
555 tax paid Learn in your asleep:

Versatile timing IC, use as 'one-shot’
(8 DIP) of multi-vibrator £0-78
LS8038

it. Thecellscanberecharged
u1
A unlque triangle/square/sine wave

¢ r J equiv. Have radio playing and
many times, a simple job £1-24 tax paid

kettle boiling as  you

(14 DIL) tunction generator up to 1MHz—com- D § ; awake — switch on
plete signai generator in a chip. A data WItf_l the, Kestre! Chargm_g Charging lights to ward off in-
sheet is included with each device on Unit which has been speci- J unit £8:72 tax trnlers — have a warm

Stereo  Stereo AMP P.C.B. 1or 2 x LM38ON

£0-80
SPECIAL OFFER
5 LM380 for £5-50
for Radio
{see last month's advertisement for our radio IC
features)

TBA651 1uV sensitivity AM/FM/SSb with RF
(16 DIL) mixer and IF low external parts count

TBA120 FM IF-s'rin and detector £1-00

CA3089E FM IF gystem AFC-AGC-SQUELCH-
(16 DIL) TUNING-METER OUTPUT—the very

best FM I £1-95
MC1310P P L L S'ereo decoder IC with Izgo:'
(14 DIL} FULL kit with P.C.B. £4-00

for TOKO filters at 455KHz and 10-7TMHz
Ceramic CFT455B 8KHz bandwidth £0-45
CFT455C 6KHz bandwidth £0-45
CFU455C  4-8KHz bandwidth £0-50
CFS10-7 Wide band FM (2 required
per set) £0-37
455KHz  MFH-T 4, 5 or 7KHz versions £1-35
Mech- LPF2016 A stereo pilot tone notch
anical filter (19 and 38KHz) for
HiFi, recording, etc. Both
channels £2-20
Plus LED displays, 250MHz decade counters,
voltage regulators kits for tone coders, Ni Cads
—in fact everything to lead you through the
microcircuit maze,
ULTRASONIC REMOTE CONTROL PRO.
JECT. S.A.E. for details of kits and availability,
PW FERRET KIT, Electronics only £9-50
LARSHOLT VHF FM TUNERSETS
1uV input for 26dB S/N. INCLUDES SQUELCH,
TUNING METER DRIVE BAND SCAN FACILITY
4 VARICAP CONTROL £16-00
S.A.E. for specification details
FOR ELECTRONIC SUB ASSEMBLIES
Audio SINE/SQUARE/TRIANGLE generator with
sweep facility -001Hz-tMHz.
Full kit of components and instructions £11-50
STOP PRESS . ..
MkK. Il Ferret: Phase Locked Loop IC metal
detector (BFO type)
Features: *Audible/meter/LED indication of
presence of metal
*Varicap control of search oscillator
*Phase locked harmonic selection
*FET reference and search oscillator
for extra stability
*Speaker output
Electronics only kit—P.C.B.—components—
instructions £14-50
PLUS hox, meler, LED, Speaker £18-00
Positively the most technological BFO metal
detector at the price!
Ready built and tested—guaranteed 12 months
£37-50

PLEASE NOTE ALL PRICES NOW
XCLUDE VAT

37A HIGH STREET BRENTWOOD ESSEX

CM14 4RH : (0277) 216029

Terms: C.W.O. All prices EXCLUDE VAT.

Handling charge of 10p per order.

FIRST CLASS POSTAGE on all items under 8oz,

KESTREL

Buush £ Malssnen

Send to:

275 WEST END LANE
LONDON, N.W.6 1QS
01-794 9611

4-STATION INTERCOM

e = //' Sotve your communica-

— £ tion problems with this
&Station Transistor Intercom system (1 master and
3 Sabs), in robust plastic cabinets for desk or wall
mounting. Calljtalk/listen from Master to Subs and
Subs to Master. Ideally suitable for Business, Sur-.
gery, Schools, Hospital, Office and Home. Operatex
on one 9V battery. Onjoff switch. Volume control.
Complete with 3 connecting wirex each 66ft. and
other accessories. P. & P. 47p

MAINS INTERCOM NEW MODEL
No batteries—no wires. Just plug in the mains
for instant two-way, loud and clear communication.
On off switch and velume control. Price £19-95
cer pair P & T r»r;,

A ——
Bume as $-Station lutercoo for two-way instant
commurication. ldeal as Bal Alarmy and Door
Phone. Complete with fifft eeting wire and
Battery. P. & P. 35p

£4.95
Why not boost
business  effi
cieney with this muunble De-luxe Telephone Ampli-
fier. Take down long telephone messages or converse
without holding the handset. A useful office aid. On/
off switch. Volume Control. Complete with Battery.
P. & P. 27p. Full price refunded if not satisfied in
7 daya.
WEST LONDON DIRECT SUPPLIES (PW.12)

189 KENSINGTON HIGH STREET, LONDON, W.8.

1100
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e o €270 | | ally designed for these new | paid with one oot
LM380N Simple, safe and versallle 2W RMS type batteries. holder uther things you can do
(14 DIL) at 12V: AW RMS at £1- ALL PRICES INCLUDE V.A.T. 1t you invest in an electrical programmer. ok

by tamous waker with 15 amp. onfoff switch.
8wltch-on time can be set auvwhere to stay on
up to 6 hourse. Independent 60 minute memory
Jogger. A beautiful unit. Price £2-15 + 20p p. & p.
or with glass front, chrome bezel, 83p extra,

CASSETTE RECORDER AND
TUNER AMPLIFIER

As featured this issne! Onr 1974 catalogne lists
hundreds of bargaine and prabahly many of the
parts needed for this projert. Gtip brings the
catalogue and the next 6 monthly supplements

DRILL CONTROLLER
NEW KW MODEL
Electronically changes

speed  from  approxl-
mately 10 reva. to
maxjnum. Full power at all

-pee:ls by finger-tip control.

Ki nchidea all parts. care,

evervthing and full instruc.

tionz. £1-85. Made

up model also avaliable. £2-95

THYRISTOR LIGHT DIMMER
For any Jamp up to 1kw. Mounted
on rwiteh plate to it in plac
stamiard switeh, Virtuallv no
interfcrence, Price £2:95 plux 20
port and insurance. Industrixl
model 5A £3-30. (Not on plate).

MINIATURE SEALED RELAY
Amerivan made. Our Ref. No.
REL Al. Measnres only §” wide
x }” thick and $” high aml
it’s a double change over, we
don’t know the contact rating
but estimate this at 3/3 amps.
The coil resixtance iz 600 ohms

- oand 912 volt will close it. Iteal
for  models  and  miniaturised
equipment. 1t's a plug in relay
but we supply comnplete with base.
Price 28p incluling base,

MINIATURE

WAFER SWITCHES

2 pole, 2 way —4 pole, 2 way—
3 pale, 3 way 4 pole, 3 way—2
pole, 4 way 3 pole, 4 way—=2 pole
6 way -1 pole, 12 way. All at 250
each.

TERMS : 109 discount il ten o! anm item
ordered. send postaze where quoted —other
items. post free it order for these items is £6-00
otherwise add 20p.

ADD 10% VAT

J. BULL (ELECTRICAL) LTD.

(Dept. PW), 7 Park St., Croydon CRO YD
Callers to: 102/3 Tamworth Rd., CRQYDON
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SHORT WAVES

by DAVID GIBSON, G3JDG

A who sent in logs. Everyone seems to have
bagged far more DX than I did—well done.

John Powell (Essex) sends in some useful infor-
mation regarding ‘“who’s where and when”. John
says look out for VQIHCS on Astove Island (look
it up; I had to!). New Ham on Campbell Island is
ZL4ANJ/A.

A listening MUST. Havering Amateur Radio Club
are running a station in Rutland from Saturday,
March 30 to Monday April 1 1974. Listen on top-
band, eighty and v.h.f. Why? Because after that
date there will be no County of Rutland, its being
absorbed into the surrounding counties so this is
your very last chance. Full marks for initiative to
the Havering A.R.C.

Michael Watson (Kent) tells that a station in
Teheran, EP2BQ, has put up an inverted V for top-
band. Listen for the EP2 callsign in the bottom
SkHz of 160 metres. Who will hear him first?

Several people have written taking me to task
for omitting the list of Happenings in the radio
world. It appears that we have a number of keen
Contest types among us. The calendar for February
is as follows: 9-10, 1:8MHz contest; 16-17, ARRL
Contest (c.w.); 23-24, REF contest (phone); March
3-4, 144MHz Open and s.w.l. contest; March 34,
ARRL DX contest (phone). National Field Day
this year will be on June 1-2.

Robert Beebe (Derby) reports hoards of G sta-
tions on topband. He tells that members of the Derby
club have worked some juicy DX around 1830kHz
and quotes calls like W1, KV4, DJ and OK etc.

Vice Chairman (wonder what sort of vice?) David
Andrews writes to tell of the Droitwich High School
Radio Club. Ten members so far and all going in
for the R.A.E. The Club has both Rx and Tx but no
antenna up as yet. (How about a base-loaded Maths
Master—a sure sine of success).

Keith Rowlings (Herts) has a UR1A, PR40, 75ft.
long wire—and a problem. He’s heard N20 and L50
on 7TMHz and wants to know where they are (and
so do I). Anyone any information on these or are
they Japanese postal districts?

thank you to the many sharp-eared r.f. sleuths

Graham Nicholls (Oxon) has a homebrew 70cm
converter feeding a homebrew 144MHz converter
which feeds an R107 (not homebrew). His 15 element
70cm Parabeam rests in his bedroom, but it still
heard the following; FICTH, G3BA, G3COJ, G3DAH.
G3YXN, G3KEQ, G3UHT, G3WSN, G3ZFP, G3ZMD.
G3YC, G4ABF, G4AHU, G4BEL, G4BMP, G6XM,
G8ADC, G8FMK, GWBAWS/P, HW6BQH/P,
HWT7FY, ONSFF, ONSHN. On two metres with a

hamebrew 6—ele Yagi (also in the bedroom)
Graham logged; GWS8HEZ, HWICS, HWS5SY.
PAOADY, PAOCIO, PAOEZR/A. PAOFHV, PAOPEP,.

PAOPRY, PAOTAR, SM7DT.

Ye fantastic logge has been sent in by Stanley
Sharred. I note that it’s on IBM paper—it’s cheating
if you get the computer to listen and log. No gear
is mentioned (bet it’s a regenerative cats whisker
feeding a 100 Watt light bulb) but the following are
claimed for 160 metres; GM3ANO, GM4ALK.
GM4ASY, GW3UCB. DK3BJ, EI8H, K2ANR.
K3RUQ, KV4FZ, OESKE, OKI1AXD, OKIFCW.
OKI1KRS, OK1KPU, OK2BKT, OK5KWA, OL6AQJ.
OL8CCS, PAOHIP, VEICD, VEIMX, VEIAS].
VOIKE, WIDX, WIMX, W2DED, W2LWI, W2UEZ.
WA2WLN/2, WAS8LJI, WBSBAPM. On 3-5MHz.
Stanley excelled with; CT1ADV, CT2BG, EL7D.
K2BT, VE1AIH, VO1FG, 7X2MD, 9Y4HR. An excur-
sion to 7TMHz revealed DX like; C3IMO, CR4BS.
CR6TP, EP2TW, K4DX, PY4MA, PY6WF, PYGAOV.
SVI1CH, TY1ABE, YVI1BI, 5U7BB, 9G1HE.

Eighty metres found Martin Ward listening with
a JR500S and 60ft. end fed plus an “L-match
device” (Oh L). Squeaks of s.s.b. reported from;
CT1GC, LX1GC, KG4CB, VEI1AIH, VOI1FG, 9HICE.
9J2AE, and a late arrival—CN8CG. Martin reports
hearing the Panama City Radio Club on 21MHz with
the callsign 3E1KC.

Stephen Day (Suffolk) made an ‘“‘adjustment” to
his R1155 and claims the signals went up by some
20dB. (You can come and make the same adjust-
ment to my receiver—anytime). Antenna is 50ft.
end fed and main interest is eighty metres. Stephen
bagged mostly G stations but managed foreign
signals from; ZK5AFZ and 9H4L.

John Turner says, “I have been giving the Pye
Cambridge a rest”. What a thoughtful lad. This com-
passion for a trusty friend has not prevented John
from listening with his homebrew tr.f. (P.W.
November 1963). The bandspread is the small
tuning capacitor from the 235MHz section of an Ex
19 set. The t.r.f. 85ft. end fed and lots of patience
produced; CT2BK, EA6CK, EA8IH, EL7C, HBOLL.
HIZXCP, HK3AVK, HRIRSP, HZ1SH, JX4GN
JY6UMS, K4PWC/AM, KP4BBW, PY2ELV, PY4LW.
PZ1DR, TF5TP, TG8KT, VEI1AF, VE3AII/SU.
VK2AHM, VK2LW, VK2SG, VK3AD, VK3AX.
VK3XJ, VKS5FH, VK6SB, VSIMJ, VU2GBG.
YV4AGT, ZB2CS, ZB2DL, ZD7SD, ZD7SS, ZM3FO.
3A2CP, 4Z4MQ, 5B4F, 7X2MD. Think what could
have been received if Stephen Day (above) had
made an “adjustment’’!

- BROADCAST BANDS

Highworth, Swindon, Wilitshire, SN8 7DT.

Farringdon Street, London, EC4A 4AD

Short Wave Reports by 16th of the month to Malcolm Connah. 89 Windrush,

Medium Waves Logs to Charles Molloy, 132 Segars Lane, Southport, PR8 3JG.
VHF/FM Reports to Simon David, clo Practical Wireless, Fleetway House,

AMATEURBANDS

Short Wave/VHF

Logs in alphabetical order please
by 18th of the month to David

Glbson, G3JDG, 12 Cross Way,
Harpenden, Hertfordshire.
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INCORPORATING LASKYS RADIO
AND G. W. SMITH & CO. (RADIO).

AUOIOTRONIC Model ATM1
Top value 10,000
opv pockn multi-

0
0/10/50/25?’1 000
volt AC and

DC current 0- lmA/
100mA. Resistance

*22d8 Snxa 90x
60x 2!

Completa with
test leads.

OUR PRICE £2.95
AUOIOTRONIC Model ATM5

Jewsl movement,
attractively moulded -

case with edgwise T
ohms adjustment. E,
Rm?n: 0-3/|5/150/ !

P&P 15p

u

(250000(?\1). 06/30/
300/600V OC,
(5000 opv). 0-300 -
uA/0-300mA DC. A \
Resistance: x 10 & { i
x100. —10to +16dB -
Supplied with battery o
test leads and dat

booklet, Size: 121 x 73 x 29mm

OUR PRICE £3.50 P&P 15p

MU OEL TE200
20,0000pv. error

scale, overloa
prolocnon 0/5/25/
000V

OUR PRICE £4.95

P&P 15p

u4323 MU LTIMETER
20,0000pv. Simy

unit with audio/l F
oscillator. Suitable
‘or wnonl receiver

0 5//2 5/10%(.)!/250/
%5/10/15/250/500/1NOV AC. 0. 05/

DC.
50/500 ohms/5/10/10(ﬂ( ohmsl'l M.g
Battery operated. 60 x x
40mm. Supplied in c:nymg case com-
plete with test leads.

UUR PRICE £7.00

P&P 20p

MOOEL TE300
30,0000pv. Mirror
scale. Overload
rotection. 0/0.6/3/15"
IV DC.

0/5/30/1 20/ 600/
/30uAl
GmA/GOmA, 300m.
600mA. 0/8k/80k/
B00k/8 Meg ohms.
—20 10 +63dB.

OUR PRICE £7.50

P&P 15p

U4324 MULTIMETER
High sensitivity, over-
load protected.

0, v, Ran:
.2/3/12/30,
/120/600/1200V
DC. 3/6/15/60/150/

00/900V AC.
Current 0.06/0. G/
6/60/600mA/3A DC.
o 3/3/30/300mA/
3A AC. R
25/500 ohmslo 5/5/50/500k ohms/5
Mohms. Decibels: —10 to +12dB. Size
167 x 98 x 63mm. Supplied comp-
lete with test leads, spare diode and

MOOEL U437 MULTIMETER

10,0000pv. A first
class, instrument
manufactured in
USSR 10 the highest

2.5/10/5( / 25:3”
500/100C

2.5/10/5¢ /250/
500/100( V AC.

DC current 100uA/
1/10/100mA/|A
Resistence 300 ohms ' | .,
3/30/300k/3 Meg.
ohms. Complete with battenies. test
leads, instructions and » sturdy steel

carrying case.
P&PZ&

OUR PRICE £4.95

MOOEL TH12
20,000 opv. O«evload
protection. Slide switc
selector. 0/0.25/2. 5/10/

0%:/30“300\(/3 M.gonm ~20 10
OUR PRICE £5.95 P&P 15p

HIOKi Model 720X VOM
A versatile,
accurate messur-

|nstrumem

000 o
5/&5/100/500/
DC. 0/10,
3072501000V
AC. 0-50uA/

OUR PRICE
£5.97
P&P 20p

TMK MOOEL TW50K
46 ranges, mirror
scale. kN oc

0 25/' 25/2 5/5/10/
25/50/

1
10k/100k/1 Meg/
10 Meg ohms. —20 to +81.5d8B.

QUR PRICE £8.50 P&P 17p

ALL PRICES
EXCLUDE VAT

1102

OUR PRICE £8.00

U435 MULTIMETER
20,0000pv. Ovevload

PRP 20p

DC. 5,
0.5/2.6A AC Resist-
nnca 3/ 30/3

x 110 x B4mm. Sur-
plned completa wnlh 1eads, crocodi
clips and steel carrying case.

OUR PRICE £8.75 P&P 20p

MOOEL 500 U4317 MULTIMETER
30,000 opv with High sensitivity
overload protect- instrument for field [ —
ion. Mirror scale. and labaratory work X
/0.5/2.5/10/25/ g"'e edge pointer, L —i—
00/ mm. mirror scale. == W
AR 0 5/5 5/10/25/\’5/0/100/2501500
/2.5/1 )/2511%01 e Ve ?, SA/% X /‘1:0/25/5042(‘)‘/2050/
- urrent:
AC, Orsounssioos o010/ 250mAT 1 /3R DC. - 0.38/
DSBS meg0 megonm SENSR R SR R
!
OUR PRICE £10.95  cCarr. paid | 30/300k ohms. Decibels: —5 to +10dB
Leather case for above £1.75 Bmery operated. Size: 210 x 115 x
ied in carrying case com-
KAMOOEN 360 MULTIMETER plete with 16ads.
Hi snnsilivitXI. OUR PRICE £15.00 PRP 20p
AC 10kohm/V
5 mirror scale, TEAQ HIGH SENSITIVITY
javericadiprotecy AC VOLTMETER
ed. Ranges: 0.5/ 10 2
2.5/10/50/250/ eg lnp&l(
1000V DC. 5/10/ o 03/'6'"1’70 £y
50/250/1000V
AC. Current: 1/3/11/30/100/
0.01mA/0,5/5/50/ | 200y f"\;nsm
A/10A. e
Resistance: 0.1/ ;uppl‘i:d Fs)
W, e
10/100M ohms. with leads and
Decibels instructions.
+62d8. Banorx operated. Size: 180 x| OUR PRICE £17.50 PAP 25p
140 x :?smm with,
test le: etc.
TE65 VALVE VOLTMETER
OURPRICE £13.95  P&P 25p | 28 yanges. DC voits —
1.5-1500V. AC i

H10KI MOOEL 700X
100,0000pv. Overload
rotection, Mirror scal
.3/0.6/1.2/1.5/3/6/

12/30/60/120/300

200V DC.
/3 6/12/30/60/150/
600/1200'

150/500mA/6/12A
2k/2"0k/2M120M0hrm o E

~20 to +63d8.

OURPRICE £14.95  par20p

KAMOOEN HM7208 FET VOM
Inpul m!p.dmca 10

ofgg/uz 5/|3’§‘0/
0 2 5

/ /
0/25uA/2 5/25/250

A DC.
0/5k/50k/500k/5 ™M
0 Mogohms

OUR PRICE
£14.95 pep 30p

U4312 MULTIMETER
extremely sturdy
instrumaent for
general electrical
use. 6670&%
0/0.3/1.5/7.5/30/
60/150/300/600/
900V DC & 7 V.
0/0.3/1.5/7.5
GO/'I 50/300/lEOOI
1. 5/5/15/15 '/60/
600mA/1/1.5/6A
DC. 0/1.5/6/15/
60/150/600mA/

SIBA AC. 0/200/3k/30k ohms. DC

u:cuucy 1%. AC 1.5%. Knife edgs
pointer, mirror scale. U with

TMK MOOEL 117 FET
ELECTRONIC VOLTMETER
Battery operated.
11 Meg input, 26
ranges. Large 4%
mirror scale. Size:
149x 117 x80mm.

DC current 0.12—
12mA. Resistence
ug to 2000MOhms. Decibels: —20 to
+51dB. Supplied complets with leads
and instructions.

OURPRICE £17.50  paP20p

sturdy metal carrying case, leads and
instructions.

KAMODEN 72200 Multitester

High sensitivit
OURPRICEE9.75  pap25p | jomer: 200,008 opv
Overload
U91 ClamF‘ VOLT Mictor scale.
-ga: 0/,06/.3
3/30/120/600/
For measuring AC volt- 1200V DC. 0/3
age and current without 12/60/300/1 1200
breaking circuit. Ranges. 0/6uA/
300/600V AC. Current: 1 2mA/120mA/
10/25/10%250/500 600mA/12A DC
Size 283 x 0/12A AC. -20
84 x 36mm Complete +63d8. 0/2k/200k;
with carrying case, leads 2 Meg/200 Megohms.
AT OUR PRICE £16.95  p&P 30p
OUR PRICE £10.50 PP 20p

MOOEL C7080EN

Giant 6" mirror

scale, 20,000 b
0/0.25/1/2.5/?8‘/’
50/250/1000/

5000V DC.
0/2.5/10/50/250/
1000/5000V AC.

20
OUR PRICE £13.95

PRP 35p

370WTR MULTIMETER

Festures AC current
ranges. 20,0000pv.
0/0.5/2.5/10/50/
250/500/1000V
0/2.5/10/50/250/
500/1000V AC.
0/50uA/1A|0/100

AC, 0/5k/50k/500k/
5 Meg/50 M

Decibels: —2‘8‘(0 +62d8B.
OUR PRICE £17.50

P&P 25p

volts 1.5—1500V. Ll

Rgsogunca :p to |
V‘QQO ms,

200/240V AC e

operation. Com-

plete with probe

and instructions.

OUR PRICE £17.50

Additional probes available
RF £2.12, HV £2.50

PAP 30p

TMK LAB TESTER
100,0000pv. 6%
scale. Buzzer

short circuit check.
Sensitivity 100,000

DC.
current 10/100uA/10/
10/100/500mA/2.5/10A, Resistence:
1k/10k/100k/10 Meg/100 M
Decibets: —10 to +4
with carrying handle. Size: 190 x 172

x m.
OUR PRICE £19.95 P&P 25p

MOOEL U431 Sub standard
Multi-range Volt

U4341 MULTIMETER
LRANSISTOR TEST,
On':luod ::1?117 ﬂ
: 0.3/1.5/6/

30 0/150/300/900V
DC. 1.5/7.5/30/150/

300/750V A
Current: 0. N/O 6/

0/6

6/60/600m

0. 3/3/30/300mA AC.

Resistance: 0.06,

06/2/6/20/60/20!.)!( ohms/2 Mohms.

Battery operated, ied complete
robes, Inds an nnl carrying

ize: 115 x 215 x 90mm.

€
OUR PRICE £10.50

P&P 20p

KAMOOEN HM350
TRANSISTOR TESTER

=

test raverse leak
current and DC
current, Ampli-
'u:a(lon hc!or ol

clear scale meter.
ates from
internal battaries.
Complete with
instructions, leads
carrying handle.

OUR PRICE £12.50 P&P 30p

S100TR MULTIMETER-
TRANSISTOR TESTER

100,0000pv. Mirror
scale. Ovuloud
protection. 0/0.

20/600V AC.
0/12/600uA/12/
300mA612A OC.
9110k Miew!

20 +50dB.
0. 01-0 2 MFD.
Transistor tester measures Alpha, Bata
and 1CO. Complete with instructions,
batteries and loads.

OUR PRICE £14.95

Model 449A In Circuit
TRANSISTOR TESTER
Checks true AC,
Beta infout. Checks
1CO. Checks diodes
infout. Checks SCR
atc. Beta HI 10-500
LO 2-50. ICO 0—
5000uA. 220/

240 V AC operation.

OUR PRICE £17.50

P&P 25p

P&P 25p

KAMOOEN HMG500
insulation resistance tester
Range 0--1.000 5
Megohms, 500V i
Battery operated L

2 |

Wide range clear

meter 4 x 4%, H

Complete with L

deluxe carrying

case, batteries and instructions

OURPRICE £19.95  Prp30p

TE16A TRANSISTORISEQ
SIGNAL GENERATOR
o 30z An
!nexpomlvo'

-

Sensitivity 330
Ohms/Volt AC

and DC.
Acl:uucy 0 5%
1% A
Scllt Iengm

1.5/3/7.5A AC,

0/7 5/150/300/750mV/| 5/3/2.5/15/
30/75/150/300/750 DC. 0/750mV/

1.5/3 /1.5/15/30/75/150/300/750V

AC. Automatic cut out device. Supp-
lied complete with test feads, manual
and test cartificates.

or
the handy-man.
Operates on 9V
battery. Wide
easy to read
scale. 800k Hz
modulation.

Size: 149 x 149 x 92mm Complate
with instructions and lsads

OUR PRICE £8.97

P&P 25p

TE22 SINE SQUARE WAVE
AU0I0 GENERATOR

OUR PRICE £49.00  Par 500
LB3 TRANSISTOR TESTER
Tests ICO and B. and leads.
gg;/gm_wmm OUR PRICE £17.50  papa7p
ot ARF 300 AF/RF SIGNAL
OUR PRICE GENERA
£3.95 pap20p Al transmorlsad
ully
LB4 TRANSISTOR B 84e 1o 320
TESTER kHz. AF square

Tests PNP or NPN
transistors. Audio
indication. Operates
on two 1.5V
batteries. Complate
with instructions etc.

OUR PRICE
£4.50 P&P 20p

www.americanradiohistorv.com

wave 18Hz to 100k
Hz. Output
Sim wave 10V,

RF 100kHz to

Hz. Cutput
1V maximum,
220/240V AC operation. Complete
with instructions and leads.

OUR PRICE £29.95

are/

P&P 50p
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LAS

AT201 Decade
ATTENUATOR
Frequency range 0—
200k Hz. xnarwﬂov
0-111d8B, 0.1dB8
steps. Impedence 600

ohms.

Input
ggww maxlmum 30dBm. Size: 180 x

OUR PRICE £12.50

P&P37p

BELCO Sine Square Wave
CR [].‘;[:ILLAT[]Rr.t1

Sine 18 200000z | (g

aquus 18x 20,000 o
Z. laximum out-
put +1008 (1ok | NENRPY

ohms} Operates
from internsl batteries. Attractrve two
tone case. Size: 196 x 127 x 50mm

OUR PRICE £17.50 P&P 17p

SWR METER Model SWR3

Handy SWR mater for

transmitter antenna align-

ment, with builft-in field

s"ongth meter. Accuracy N
%, impedence 52" Ind-c

atov 100uA DC, Full

scale 5 section collapsible

antenna, Size 145 x 50 x

Omm.

OUR PRICE £4.25

MOOEL TE15
GRID DIP METER
Transistorised. Oper-
ates as Grid Dip,
Osciltator, Absorb-
tion Wave Meter and
Oscillating Detector.
Frequency ra
440kHz—2! Hz

in six coils. S500uA
metar. 9V battery
ation, Size:

x 80 x 40mm.

1
OUR PRICE £15.00 par 20p
BVOS5 Vernier TUNING DiAL

App. 7:1 ratio planetary
drive vernier dial. Log
scate 0—180 89S

P&P 26p

“76mm. Oversti se

knob and coupling. % diam. shaft

OUR PRICE £1.62 P&P 15

YAMABISH! VARIABLE
VOLTAGE TRANSFORMERS
Excellent quality at low cost.

Al models—Input 230V 50/60Hz.
Variable output 0—260V

MODEL $260 GENERAL PURPOSE
BENCH MOUNTING

P&P
1A £8.75
2.5A £10.00
5A  £14.70
8A  £25.50
104 £28.1
12A  £29.
20A  £72.50
25A  £72.50
40A £103.10
MODEL S2608
2.5A £8.75
1A £10.00

POWER RHEUSTATS

High quatity ceramic

canstruction. Wind-

ings embedded in

vitreous enamel.

Heavy duty brush

wiper. Continuous

rating. Wide rm?(e

available ax-stocl

Si”w’ hole fixing. diameter shatts.
quantities available.

25 WATT  10/25/50/100/250/500/

1000 Ohms. P&P 10p

50WATT 10/25/50/100/250/500/
1000/2500/5000 Ohm:
£1.62

P&P 10p
100 WATT 1/5/10/25/50/100/250/
500/1000/2500 Ohms.

£2.34 P&P 15p
RUHG Reftex Horn Speaker

Built-in driver
unit, Impedence
16 ohms. Power
rating 10W,

shock protected.

<Y//

NCORPORATING LASKYS RADIO
AND G. W. SMITH & CO. (RADIO).

NEW SINCLAIR PROJECT 80
HI-FI MODULES & PACKAGES

.45
260 Power Ampli £6.95
Stereo 80 Pre-Amplifi £11.95
Active Filter Uni £6.95
Project 805...... . £26.95
PZ5 Powar Suppi . £4.98
PZ6 Powaer Suppl . £7.98
PZ8 Power Suppl . £7.98
2 x Z40/Sterec BU/PZ5. . £25.00
2 x Z40/Stereo 80/PZ6. .£27.75
2 x 260/Stereo 80/PZB.. . £30.45
Transformer for PZ8... £4.06

POST & PACKING 35p sach

(SEW] CLEAR PLASTIC PANEL METERS

USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC.
Over 200 ranges in stock—other ranges to order. Quantity discounts available. Send for fully illustrated brochure.

CLEAR PLASTIC MODEL SD640

Size: B5 x 64mm

*ltems with asterisk are Moving fron
type, all others are Moving Coit

MODEL E0107 EDUCATIONAL METER
Size: 100 x 90 x 150mm including terminals

A range of high quality

NN

50uA . £3.35 CLEAR PLASTIC MODEL SD830
100uA £330 Size: 110 x
200uA £330 M 3.5
500uA £325 4
£3.35 &85 L i 1
£3.3 £3.4
£2 €37 ]
£3.7 P
£3.4
£3.4
20V OC £3.20 £3.4
50V £3.20 £3.40 £3.
300V £3.20 £3.4 £3.40
15V AC £330 £3.4 £3.20
300V AC .. £3.30 £3.4 £3.40
VU Meter £3.45 £3.40 15V AC £3.65
.4 eter .. X
CLEAR PLASTIC MODEL SW100
Size: 100 x 8 CLEARPLASTIC MODEL 45P
S0uA £4 Size: 50 x 50mm
100uA €4, £3.0(
500uA £4. £2.8
-0-50uA £4. T £2.7
100-0-100uA . £4. £2.7
1mA .. . £3. == £2.9
1A DC £3.95 £2.7
SA DC £3.95 £2.6
20V DC £3.95 £26!
50V DC .. £3.95 300V AC .. £4.00 £2.6
300V OC .. £3.95 VU Mter £4.75 ggg
EOGWISE MODEL PE70 53»25
Size: 90 x 34mm 26!
SOuA .. £4.15 6!
100u A £3.95 6!
200uA £. Jg g
A £3. .
20.0:50uA £3.95 300V DC £2.6
10007100uA . £35S V A £2.7
3oy Ac T T £330 CLEAR PLASTIC MODEL 38P
VU Meter .. £4.25 Size: 42 x 42mm
.8
¥
.6
5
.7

moving coil instruments
ideal

ments and other bench

or school axperi-

CLEAR PLASTIC MODEL 65P

Size: 86 x 7!
50uA £4.1
100uA £3.4
200uA £3.3
500uA £3.0
§0-0-50uA £3.4
100-0-100uA . £3.4
500.0-500uA || £2.8
1 o £20
£2.
£2.
2.
2!
2! b
2] k
2. !
10A €2) £3.
15A DC £2! b
20A DC £2.8 4!
30A DC £3. i
50A D £3. i
5V DC 2] 1 I
10V oC 285 2 i
20V DC £2.85 3 i
50V DC 2. 5 i
150V DC 28 1 L e £2:85
300V DC 2.85 200mA AC . * £2.85
15V AC Xt 500mA AC [ * £2.85
BAKELITE MOOEL $80 Enlarged Wmdow
Size: 80 x 80mm
. £3.85
Sooea 75
500uA s

VU Meter

pdelchednpidsdddnid

.05

CLEAR PLASTIC MODEL 52P
Sizo: 60 x 60mm

OUR PRICE £4.97 P&P 30p

applications. 3" mirrar 7
scale. The rlnem mo;‘e- 1 l . 7!
ment is easily accessible | o & .7
to dcmonstv:te internal TR .5 7!
working. : I 7!
SOuA .. £7.6 i i i
N At 2 X 75 SMeter ma.. £285
50-0-50uA £7.0 3 20 5 -
ns e £2. .50 | 50V DC 2.7
aIee e 250 300V £2550 | 300v DC 2.7/
b 300V O .55 2.50 500V DC £250 | 15v AC 2.8¢
1ov DG £6.55  500mA/5A £7.70 2. 750V DC £250 | 300V AC 2.8
BYEC D EE vEvec. o i BUaL g :
ov £6.85  1A/15A £7.70 o SR £255 | BAKELITE MODEL
255 X £5.05
CLEAFLPLASTIC MODEL 85P §§ . £ »'3
SR (LR Al ra65 2.50 VU Metoer .. £2.90 %X 00
£4.70 sy | CLEAR PLASTIC MODEL SD460 £3.30
€4.4 ] Size: 59 x 46mm i35
£4.3 g '85
£4.7 - 85
£4.4 E3.
€4 3. 8
- 2 ’
£4. g 3¢
£4. F3. :
& = .
4. -
£4. 2, -
A a2 ' % D E
: : 15A DC X
€4 €435 lov oc £2.85 1 304 DC 2
& £5:30 ‘85 | 20 3
. Y : 2]
& g t 1
. : .00 | 50v ¢ 2.
£ D3 VU Meter .. £3.20 sov o o8
¥ . 150V DC . £2.
£4. * £4.30 POSTAGE & PACKING 15p 300V DC .. £2.
240° Wide Angle ImA METERS  AUTD TRANSFORMERS
MW 1-6 60x60mm 9/115/250V. Step up or step down.  500W £6.95 P&P 33p Also see following pages
£397 rPapisp uilyjshrouced, 1000w £9.50 P&P 38p
MW 1-8 80x80mm sow £275  rapis 1sow  £1250  eerano | ALL PRICES
£4.97 vpapisp 150W £3.50 P&P 18p 2250W £20.95 P&P 50p EXCLUDE VAT
300W £4.50 PR&P 23p 5000W £44.95 P&P £1
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CI5S PULSE OSCILLOSCOPE
For display of pulsed
and ponoczc wave-
forms in slactronic
circuits. VERT. AMP
Bandwidth: 10MHz
S.mmvm/ at 100kHz

RMS/mm: 0.1-25
HOR AMP. Band-
width: 500kHz.
Slﬂ!“iv/lity ay 100kHz
VRI
Preset mwcrod sw
1-3000usec. Fru running 20—-200
kHz in nine ranges. Calibrator pips.
220 x 360 x 430mm, 115—-230V AC

OUR PRICE £39.00  carr. paid
T03 Portable OSCILLOSCOPE

* tube.
unsmvm/ D IVw/
CM. Bandwidth
1.5Hz—1.5MHz

amp. sensitivity
0.9Vp-p/CM
Bandwidth 1.5Hz—

F, Tlml base, five ranges
10Hz to 300kHz, Synchronisation.
Intarnal or onomal IHuminated scals
140 x 215 x 330mm. Weight 15%Ibs.
220/240V AC. Supplied brend new
with handbook

OUR PRICE £52.50 P&P 50p

RUSSIAN C116 Double Beam
0SCILLOSCOPE

sweoep from 0.2usec

to 100 milli-sec/cm
Free running time
g:- 50Hz—1MHz.

it in time base
Calibrator and amplitude Calibrator,
Supplisd complete with all sccessories
and instruction manual

OUR PRICE £87.00 Carr_pard

MCA220 Automatic Voltage
Stabiliser

OUR PRICE
£11.97

PSIUUB Regulated POWER
SUPPLY UNIT

Solid state. Output M.
8,9 or 12V DC up
03 Amp. Mater to
monitor current. LY
Input 220/240V AC

9: 100 x 82 x
189mm.

OUR PRICE £11.97

PS200 R
SUPPLY

up‘n'l Amp.

pendent rnnln to
monltov voltage and |
curront, Output
220/240V AC.
:Iut 190 x 136 x

OUR PRICE £19.95 aPanp
EMI| LOUDSPEAKEHS
single twnw/nrouour
20-20,

Hz. 1B watts
AMS. Avallebls 8 o
18 ohms.

OUR PRICE |

PAP 25p
ulmd POWER

Y

INCORPORATING LASKYS RADIO
AND G. W. SMITH & CO. (RADIO).

SUPER VALUE
TOP QUALITY
TRIO

TRI0 JR599 RECEIVER

Nine wave-bands coverin —29.7
MHz, 144—148MHz and 1 MHx wwyv
SSB, CW, AM and FM. AF output is
more than 1 watt. S Meter. Squeich
control. BFO. Varisble AF and RF
comroh 4—16 ohm output and ‘-c
for phones. Power requirement 100/
2‘0 AC 1ZI|4V DC, Size: 270 x

CARR.

Ilur Prlce £132.50 527

TRIO 9R590S RECEIVER

Four bands covering 560kHz to 30
MHz continuous and eisctricsl band-
read on 10, 15, 20, 40,and 80 mtrs.
valve plus 7 diode l:m:un 4108
ohm output and phone jack. SSB—
CW, ANL, variable BFO, § Meter and
separate band spread dial. IF freq-
uency 445k Hz, audio output 1% watt.
Variable RF and AF gain_controls.
115/250V AC, with instructions.

OurPrice £42.50 SR

TRID JR310 SSB RECEIVER

Covers 3.5, 7, 14, Z| 28, 28.5 end
29.1MHz b.nu- and WWV_ 16MHz.

$88, AM and CW. AF wyut morn
then 1W,

BELTEK W5300 CAR
TRANSCEIVER

Solid_steta mob.
volt neg. Tran:
on any 12 of 28 chann

144 and 146MHz, Power output 1
and 1W switchable. Controls: On/off/
volume, squeich and channel select-
or. Internal 3 spesker. Complete
with dynamic mic. PTT switch, three
sots of crystals for 144.48, 144.6 and
146MHz, mounting bracket and ins-
tructions. Size: 150 x 70 x 220mm.

OUR PRICE £75.00  pap sop

LAFAYETTE HABOO Receiver

General cover. 150400k Hz, 550
kHz—30MHz. T tront end 2 mech-
anical filters, froduct detector. Noua
hmntu, variable BFO, S Mstor, Band

spread and RF gain. 320/240V AC or
12v DC Bnnd naw with instructions.

OUR PRICE £50.00 &P 50p

$HG628 STEREO HEAOPHONES
Outstanding value.

With soft ear pads and

adjustable headband.

8-16 ohms. 20—

20,000H2. Complete

wnth lead and steveo

OUR PRICE £1.87 PRP 30p

LH02S STEREOQ HEAUPHONES
Light weight hud-

phones mth

ear pucu 4),6 ahms

20-20,

Compllln wnh 6
lead and plug.

OUR PRICE
£1.97 PAP 30p

TE1018 Oeluxe Mono High

Impedence Headset.
Sensitive magnetic
heedset with soft sar
pads. Imy dmcl Z 600
ghrm [
requenc rnponn
2004,

OUR PRICE £2.25  rar .

CONSTRUCTION
| KITS

| we ane
APPOINTED
STOCKISTS AT

. ALL BRANCHES

"| HIGH QUALITY

Al kits are complete with compre-
hensive easy to follow instructions and
covered by full guarantee.
Post and Packing 15p per kit.
AF20 Mono amplifier.

AF30 Mono pre-am
AF310 Mono ampli

£4.80

hannel i ontrol .80
ATES 3 l:hnnnll light control £14.55
HF61 MW transistor radi £3.33

or
12/15V AC/DC to 6V,
75Vor9vDC..............
NT310 PSU ZAOX AC1to2x
Al ..

£
mulnvnbntor
r. £

NEW FROM JUSTV KIT
‘Amateur Electronics’

The professional book for the am
—covers the subject from basic prin-
ciples_to advanced electronic techniq-
ues. Complate with circuit bosrd for
making ten of the kits listed above.

EUR PRICE £3, 30 {No VAT)

& P 25p plus VAT

FRUSTRATED
EXPORT OROER !
Ir"hih:o‘Ford 5245 Mains Tape

stel BF
S§8. 5 M, ANL otc. AC 110/120—
220/240V. Size: 330 x 179 x 310mm.

OUR PRICE £75.00 Carr. pald
TRIO TR2200 RECEIVER

Fully trensistor.
i able i
VHF transceiver !
Wil trensmit end

m
swlitch, lquolehknonvol channel sei-

DHO2SSTEREO HEADPHONES
Wonderful value

and excellent
performence
combined. Adjust-
abis head band,
Impedence 8 ohms
20—12,000Hz.
Complets with
{ead and plug.

OUR PRICE £2.25 PaP 30p
BHO001 HEADSET and Boom

Microphone

Moving coll. Ideel

for language

teaching,

communk

oatlone eteo. -

18 ohms. Mio-

wtor, mie, et
ker mlm. omrmo with mle

cry 3 llu! 134 x 68 x 100rnm.
OUR PRICE £78.60  corr.paid

48.32

£7.26 each P&P 37p
Modei 480 13 x 8" with
twin tweeter/oromover.

1 iz, @ watts
AMS, Availeble 8 or 16 ohms

OUR PRICE £3.82 ssch M'ﬁ

ALL PRICES
EXCLUDE VAT

1104

UNR30 RECEIVER

K He/J0MH2

ates from
QZ'O‘IIAW AC, Iflnd new with Instr-
uo

OUR PRICE £16.76

t bands cover)
l 0. Buiit-in ."a?..

P&PI7p

rophons impedence 200 ohms
OUR PRICE £5.96

SPECIAL BARGAIN 1!
STEREOSOU'ND SPEAKEHS
o

'I' g

F g
2 track BSR deck
with push button
controls for essy

&
x>
operation. Tepe | “"I,, 5 @“

counter and E§

volume control
cum lete with
microphone, \
1,200° reel of tape and spare reel.
zoo)zdov AC. Fully guarantesd.

dinol recordl
OUR PRICE £17.60  rar 78p
Philco Ford 56248 Mains Tape

Recorder.
Four track,

tone controls etc.
Com lote with
di mh henc Im.:;r ::ulrv.:-
or re
?80(/ AC. Fu"v gueranteed,

OUR PRICE £27.50  PpaP 755

an X z:o x
180mm. 8 ohms,
8 watts HMI 18

Comprnc with
Oin leed,

OUR PRICE
£12.96

KEB30 3 Station INTERCOM

M-w and two wib-stations. Cen N
used on desk or well mounted. Com|
lats with cable and batteries

OUR PRICE £6.25 P&P B0p

www.americanradiohistorv.com

SINCLAIR
CAMBRIDGE
CALCULATOR
Ta build yourself.
Complete kit of p.m
with step
instructions (o buuld
8 tull specification
pocket sized
calculator.

OUR PRICE
£24.95

P&P tree
ALSO AVAILABLE READY BUILT
Recommended Price £28.95
OUR PRICE £27.20

P&P 25p
Also available—

SINCLAIR EXECUTIVE
Recommended Price £39.00

OUR PRICE £35.45

SINCLAIR EXECUTIVE
with MEMORY
Recommended Price £49.00

OUR PRICE £40.75  pap 250

SPECIAL PURCHASE!!
BSR 8 Track Player Chum

Famous BSR
Brrack chassis
as used in
model TD8S
complete with
siler o

black escut-
cheon, resdy
to fit into
ubm-t.

Output 125m
240! AC Ovurull size app. 185 x 215
x 80mm.

OUR PRICE £8.95 P&P50p
MP7 MIXER-PREAMPLIFIER

P&P 25p

5 Microphone

lg:ul:‘:ach with r Y3
individual gain A
controls enabling 0_99’ _

complete mixing
facilities. Battery opersted. Size: 236
x 127x T8mm, IOJN" Mics. 3 x 3mV

2x3mV 600 ohms. Phono. Mag.
di 50k; Phono Ceramic 100mV 1
Meg. OutngSOm 100k,

OUR PRICE £8.97
FM TUNER CHASSIS

6 transistor

P&P 20p

Double tuned
discriminator.
Ample output to feed most .mphh-rs.
Operates an 9V battery. Covers
108MHz. Ready built, ready for use.
Fantastic value for money.

OUR PRICE £5.95
A1018 FM TUNER

Specification
as above F
chassis but
complate in
cabinet with

P&P 20p

on/off switch.
Size: 184 x
88 x 127mm.

OUR PRICE £9.65

P&P 30p
Stereo multiplex adapter £4.97

07558 OIGITAL CLOCK
MECHANISM

Features
24 hour

in buzzer.
n/of
and auto
slarm ‘slesp’ switch. (lluminated rot-
ury dial with hours, minutes and sec-
Automatically turns off radio,
TV Iir otc. and with auto-switch-
n tum on In when required.
” tion. Switch rating

OUR PHIC' €6.96
BINATONE DS100 Oigitsl
Clock

PAP 30p

240V mains
operstion.
whr

with large
clear rwrnbou
for

rnlnu\u lnd seconds.

UUH PRICE £4.50

AUDIOTRONIC AHA101
Stareo Headphona Amplitier
All sllicon,
trensistor
ampiifier opar
ates from mag
netie, cersmic
or tuner
inputs with
twin sterec hesdphone ou
murln volumc eemmll

INPUT'. SmV

P&P 30p

uts and
or aach
m from "V battery.

OUTPU BOMV par chennel.

QUR PHICE £1.50 P&P 20p
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AUDIOTRONIC AMR9000
Global AM/FM Partable Radio

10 wave-bands

MHz. PSBZ 148 174MHz. FM.B8—
108MHz. Air: 108—136MHz, Feature
time zone map and timing dial. Large
clear scale. Telescopic agrial and built
in aerial. AFC on x4"" speaker
and personal earpiece. Batte /mams
operation. Size: ;4 33x g

OUR PRICE £3S.00 P&P 50p

AUOIOTRONIC DOLBY B
Noise Reduction Units

Reduce t“ hiss by 3dB at 600Hz,
6dB at 12¢ Hx and 10d8 for all freq-
uencies abov Hz_ Size: 460 x

3000
203 x 79mm. AC 220/240v

PROCESS 4
For use with semi-professional tape
recorders. Frequency response 30Hz
—20kHz + 2dB. S/N better than 70d8.

Full source/tape mnmmnn? Switch-
able muitiplex filter. ed with
test tape.

OUR PRICE £50.00  pap 50p
PROCESS 2

For use with cassette and ln record-
ers. Freguency responsea 30Hz—20kHz
Switchable multiplex filter. 2 Dolby

calibration meters. Off tape monitor-
ing. S/N better than 70dB. Supplied
complete with test tape or cassetta.

DUR PRICE £3450 par s0p

CT5050 Cassene Racuvder

Instant recording and playing. Piano
key controls. Automatic level cantrol.
Built-in speaker, Complete with rem-
ote control mictophone, carrying case
and shoulder strap.

OUR PRICE £8.50 PEP 50p

AUDIOTRONIC ACOG60
Stereo Cassette Deck

A bsaunfully styled tour track stereo
deck with an outstandin spomhcanon
offer: 1 a um-rkab?y low price.
fncorporates a host of features includ-
ing switchable noise filter, normal/
chrome tape selector, twin VU mster
stider record/playback level controls,
front panel headphone socket, record-
ing indicator lam ;n phono/Din fine in-
putksockns 3.5mm rnu:rophoms m
sockets etc, response;
TR A I v
—45dB. Crosstalk 45dB. Separation:
—35dB. Noise limiter —6d8 at 10kHz.
Complete with connacting laads.

OURPRICE £39.50  papso0p

AUDIOTRONIC

LOW NOISE CASSETTES

TYPE 5 10 25
c60 £1.37  £261  £6.15
€90 £195 €370  £8.71
c1zo £2.38  £4150 £10.65
AUDIOTRONIC

Cr02 CASSETTES

TYPE 10 25
CRE0  £34)  £6.72 £16.63
CRS0  £463 £9.19 £22.80
AUDIOTRONIC

8 TRACK CARTRIDG ES

aom 75p 350 faso
B0M 9% €470  £8.90
PEP Cassortes 3p, Cartridges 5p each
OVER 10 of either FREE

~ WALKIE
TAU(IES

SKy F ON H0OmWY

DUR PRICE £24.95 per pair
P302 Two Channel 300mW

OUR PRICE £52.50 per pair
P1003 Thres Channel 1 Watt
OUR PRICE £71.25 per pair
P&P 50p per pair

NB. Licence required for use in UK

1021 Stereo Llstemng Stanon
For balancing
and gain selection

of loudspeakers .'l‘

\'mﬂl\ ad' itional i\, & b
t \

hi.caldl;‘ool’ stareo l‘\

switching. Two
gain controls, speakers un ott side
switch, sterec headphone socket.

OUR PRICE £2.25 P&P 15p

AUOIOTRDNIC STERED
HEAOPHONES
LSH20 Individual
volume controls.
Stereo/mano
switch. 8 ohms.
40-19,000Hz.

£3.75 par30p

LSH30 Open back
type. individual
tone and volume
controls. 8 ohms.
30-20,000Hz
DUR PRICE

£595 psra0p

LSH40 Two way
speaker system
tndividual

volume controls.

8 ohms.
20-20.000Hz
OUR PRICE
£7.50 PaP30p

LSHB0 3" spaaker
units. 8 ohms.
Complete with
zlppod carrying

$6°20.000Hz.
OUR PRICE
£8.95 pap30p

LSHS50 Electrostatic

with self

Powared energiser.

and control unit,

with headphone
eaker selector.
—32 ohms

20-24,000Hz.

OUR PRICE

£16.95 PP 30p

LQH400 4 channel
namic head-

phones. Each ear-

peice has four

drive units,

4-32 ohms

20-20,000Hz

OUR PRICE £9.95

P&F 30p
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EA41 REVERBERATION
AMPLIFIER

Self cantained,
transistorised,
battery aperated
Simply plug in
microphone, guital etc andg «.nwl 1o
your amptifier. Volume cantrol and.
depth of reverberation control Beau-|
walnut cabinet. 184 x 77 x 108mm.

OUR PRICE £7.50

SPECIAL
BARGAIN!
FERGUSON
3406 HI-Fi
SPEAKERS '
High quality 2 way speaker systems.
25 Watts. 4-8 ohms. 40Hz— 18kHz.
Size: 560 x 340 x 255mm. approx.
Wood grain finish with black fronts,

DUR PRICE £29.95 pr. pap €1

P&P 20p

LINEAR 202
STERED AMPLIFIER

20 Watts RMS Stereo Ampiiher with
controls for volume, balance, bass and
trgble, Mono/Stereo switch, loudness
and scratch filters. Uses 20 Silicon
transistors. Inputs for magnetic and
crystal cartridge, Aux, and tape.

OURPRICE £2250  PaPs0p

SPECIAL BARGAIN!!
PHONIC 10 Two Way Speakers

Matched pair
of compact
book-shelf
speakers of
unique design

RECORD DECKS psPsop
BSR McDONALD

CONNOISSEUR

BD| Chassns
B0D2/$AU2/Cha:
BD2/SAU2/Plinth/Cover
GARRARD

1025T Stereo.

20257C Less Canndge £6.3

2025TC/KS40A.. £6.95

SP25 Mk3.... £9.25
£10.95

78..
GL78/P/C.
GL85/P/C.

BSR McDONALD

210/SC7M,

C129

MPGO/TPDVADC K8
MP60/M44-7 Consol

HT70/TPD1/ADC K7

610/TPD1/ADC K8..
GARRARD

GOLDRING
GL7ZIG BOO,.

GL"../u
GL78/
G

G101/P/C/C

0C

WHARFEDALE
Linton W30 Teak.
Linton W30 White.

?2’ high
requency unit
"l woofer.
8 ohms imped
ence. Size: 348 x
228 x 110mm.

OUR PRICE £8.85 pau

P&P 50p

LEAK TRUSPEEQ Mk3
RECORD

synchran
ous hysteress
maotor giving

constant turntable
speed. 33 and 45 rpm. Cast Allum-

nium turntable. Fitted Goldring L75
arm and G800 cartridge, compiets in
plinth wnh perspex cover. Size 321 x
400 x 191mm inc. cover. AC100-130
and 200-250V.

OURPRICE £35.95  pap 75p

AUDIOTRONIC AMC50E
STEREO Magnetic CARTRIOGE

SHUR the
AMCS0E
offers prof-
essional perf-
ormance at a

budget price. | _ o

Frequency o ~ o I
nse: 1 3 e

0Hz—20kHz,  —o 3

Output voltage.

8.6mV. Compliance. 5 x 10-6 cm/
dyne. Tracking force % to 2 grammes.
S(;&l,us ENptical diamond .0007" x

OUR PRICE £4.50

AD-76K
STEREQ
MAGNETIC
CARTRIDGE
Fvequertzo”z_

response

20kHz, Output:

SmV (1kHz 5 cm/sec}. 0.7 mil conecal
diamond stylus. Channel separation
2048, Trackw? weight 1%—2% gms.
Originai price £3.50

PEP 12p

OUR PRICE £1.95 PaP 12p
TELETON "
F2100

STERED |
RECEIVER ]

SYSTEM E‘a

& watts per channel AM/FM Stereo
tuner amplifier, Garrard 2025TC rec-
ord deck with plinth, cover and stereo
:anndge and a R-" of Keletran LSSO
speakers. SUPE UE!

OUR PRICE £48.50 & 1ns. n %

ALL PRICES
EXCLUDE VAT

wiaany americanradiohistorv.com

CALLINTO YOUR
NEAREST BRANCH
OR ORDER WITH
CONFIDENCE BY
MAIL ORDER

CENTRAL LONDON

10 TOTTENHAM CT. RD. 01-637 22131
27 TOTTENHAM CT. RD. 01-637 3715
33 TOTTENHAM CT. RD. 01-636 2605
42/45 TOTTENHAM CT. RD.  01-636 0845
87 TOTTENHAM CT. RD. 01-580 3739
157/8 TOTTENHAM CT. RD.  01-580 0670
21 OLD COMPTON ST. 01-437 9369
3 LISLE ST. W(2 01-437 8204
34 LISLE ST. W(2 01-437 9155
118 EDGWARE RO. W2 01-723 9789
193 EDGWARE RD. W2 01-723 6211
207 EDGWARE RD. W2 01-723 3271
311 EDGWARE RD. W2 01-262 0387
346 EDGWARE RD. W2 01-723 4453
382 EDGWARE RD. W2 01-723 4194

109 FLEET ST. EC4 01-353 5812
152/3 FLEEY ST. EC4
378 HARROW RD. W9

01-353 2833
01-286 9530

86 SOUTH 5T. ROMFORD 70-20218

1046 WRITGIFT CENTRE. CROYDON

01-681 3027
17 EDEN ST. KINGSTON 01-546 7845
32 HILL 5T. RICRMOND 01-948 1444

53/57 CAMDEN RD., TUNBRIDGE WELLS
0892-23242

45 MARKET PLACE, LEICESTER
0533-537678

ALL BRAMCHES OPTH FROM

Wam to Gpm MOK. TO SAT

HEAD OFFICE AND MAIL
OROER DEPARTMENT
AUDIOTRONIC HOUSE,

THE HYDE INDUSTRIAL ESTATE,
THE HYDE. LONDON NW9 6JJ.
TELEPHONE : 01-205 3735 & 5651,

MAIL ORDER SPECIALISTS
i el wecimmi

PRINT NAME AND AODRESS
CLEARLY IN CAPITALS

-— BARCLAYCARD
__ & ACCESS

ma‘

CRE ﬂLT rl H ME
Pearun
LS80 and

Hiidsrs welzame
imto any baanch

ar telephens
to head offics

pecial clvasance

and of stock lines
E! TOTTENHAY COURT RD
FOR FERSONAL SHOP PERS

CHEQUES ACCEPTED
FROM PERSONAL
SHOPPERS ONLY WITH
BANKERS CARD.

AlL PRICES CORRECT AT T 8 D
14-1-24 BUT SUBJECT T oF
TO CHANGE £ & 0. £

11
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AUDIO BARGAINS

STEREQ DECODER
430

incl. P, & P. and V.A.T.

Ready built unit, ready for connection to the I.F. stages of
existing FM Radio or Tuner. A tell take light can be connected.
The Unit is a small printed circuit, no further alignment
necessary.

L.E.D. is recommended as the indicating light. Suitable
device available from us at 364p. Instructions included.

dWews | C.AMP

6 Incl. P. & P. and VAT
o“ ¥ - Order Code I.C.A. 1

on P Board with all components

ar 2 on one board for £2 86

l:uder Code 1.C.A.1/S

These amps. are supplied with a free booklet
connecting up, specifications and easy to
.ild projects using the I.C.A.1

oW & 10W AMPS

T SWony £198
10W ony £2.49

inc. P. & P. and VAT
These matchbox size amplifiers have an exceptionally
good tone and quality for the price. They are only 24"x 13"
The 5W amp will run from a 12V car battery inaking it very
suitable for portable voice reinforcement such as public
functions. Two amplifiers are ideal for stereo. Complete
connection details and treble, bass, volume and balance
control circuit diagrams are supplied with each unit
Discounts are available for quantity orders. More details on
request, Cheapest in the UK. Built and tested.

Now available for 5 &10WAMPS

Pre-assembled printed circuit boards 2” x 3" available in
stereo only, will fit -15 edge connector

Stereo Pre-Amp 1 (Pre 1). This unit is for use with low gain
crystal or ceramic pick-up cartridges, £1-21
Stereo Pre-Amp 2(Pre 2). This unit is for use with magnetic
pick-up cartridges £1-69
Stereo Tone Control (STC). This unit is an active tone
control board and when used with the right potentiometers
will give bass and treble boost and cut £1-21
Instruction leaflet supplied with all units. Post and
packing and VAT included in prices.

T |

| enclose £ . tor L. L Decoders, & oo

3W Amps/ ...... ..... .SW Amps . ... 1OWAmMps, .. .........
Stereo Pre-Amps 1 ... ......... Stereo Pre-Amps 2 RPN '
Stereo Tone Controls ....................

(Please Insert guantities and delete those not applicable) I
Name .......... ...

Address .........

Dept. D, 222/224 West Road,
BI'PRE'PAK Westciiffe-on-Sea, Essex $509DF I
Co. Regn Na.820919  Telenhane: Southend (0702) 46344
B N N N B B B N |

1106

TRHTIPLS

/&

Red + data. 1/8” pin source LED's 17p! Til 209 and clip 22p
BIG {” panel clip and RED LED 28p. GREEN and clip 59p.
INFRA RED LED £1. IC photo amp “p and amp/switch 85p.

MONEY BACK IF NOT SATISFIED
All brana new, full spec. Top grade,
FREE fabulous NEW catalogue. Send S.AE,

DIGITAL DISPLAY. LEO 1/3” 0-9 DP, DIL. £1-69. Minitron type 0-9 DP DIL
£1-19. SOCKETS 13p. Calculator batt/mains from £19.

i[] D'BiTHL ELDEHCHIPS. Texas etc. with 4 displays £12:6 displays
and chip £14,Mostek dat2 and alarm chips with 6 displays £19. pcb £1-49.
KIT: All parts and case. National chip. 4 digit £20. 6 x £23,

GAS sensor TGS 308 £2, KIT £4-69. Fully bullt £8.

With data INTEGRATED CIRCUITS 741: 8 pin 29p, to 99 and 14 pin 27p,
748 33p, 709 21p, 710 35p, 723 59p, 555 timer 79p. ZN414 rx. £1-10. 703 rf il 28p,
mc 1310 and led £2-76, mc 1339 £1-20, TAD 100 and if £2

1 AMP + REGULATOR 7805, 5 (& 7-20) V. also 12 & 15V £1-49,

AUDIO AMPS: mfc 4000 50p; 1 and 2W £1-12; 3w/ £1-29.

74N TTL low prices Il
!
Gates 7400, etc. 16p, 7413 32p, 7447 £1-25, 7470/72 32p, 7474/76 39p, 7490 63p,
7492 69p, 74121 49p and ail others in cat.
MEW 16 pin counter/driver 90/47 £2-25. DALO p.c.b. PEN 69p.
DIL SOCKETS: Professional/gold P. Pins hi or lo Profile 8, 14 16 Pin 13p.
2N3055 33p four £1. BC107, BC108, BC109 all 7p each.
IN914 3p, ZENERS BZY8S 8p, 1A RECTS 50V 3ip, 400V Sp, BRIDGE 20p,
FETS: 2N3819 19p, 2N3823E 20p, 4416E 25p, BC182/3/4 10p, BC212/3/4 11p,
BCY70 13p, BD131/2 35p ea., BFY51/2/315p, 543259 2N2926 Oy Tp, 2N3053 15p.
2N3702/3/4/5I6/7/8/9/10/11 all’ 9p ea.,2N3904/6 14p. HEATSINKS 5{/TOS, 18f/TO18
Sp. TO3: 4YL 29p, TV3 14p
CAPACITORS: 25V 10, 50 100 uf 5p, DISCS 4p, PRESETS 5p, CARBON-
PTS 11p. Switch + 11p. Dual 55p. ULTRASONIC TRANSDUCERS £2 ea.
FLUORESCENT LIGHTS, 8W 13" 12 VOLT £2-59.

ADD 10% VAT TO PRICES.

Ilﬂmpus P. & P. 10p CWO,

lg [} ' " l] [l i E P.0. BOX 29, BRACKNELL, BERKS,

CASED AMPLIFIERS
Polished wooden cabinet 14 x
13 x 9” containing a sensitive
(20uV) 4 valve amplifier with
tone and vol. controls. 3 watts
output to 7 x 4” 3Q speaker.
Also included is a non-
standard tape deck with
solenoid operation. Supplied
in good working condition
complete with circuit diagram.
Standard mains operation.
Only £3 (£t up to 200 miles,
£1-25 over). Suitable cassette
£1. Spare head 30p; Amplifier
chassis only. complete and tested £1-65 (40p). 7 x 4” Speaker 40p (i2p).

71b BARGAIN PARCELS
Hundreds of new components—resistors, capacltors, crystals, pots, switches,
compiter panels with transistors and loads of odds and sods. Still only £1-65

(40p).

COMPUTER PANELS
3lb asstd. panels £1 {30p); 7Ib £2 (40p); 56!b £13 {c. pd.). 12 top quality panels
containing power transistors, IC's, trimpots, etc. £2 (30p); 100 boards £12 (£1).
Pack containing at least 500 components, inc, atleast 50 Transistors 60p (20p).

NEW COMPONENTS
SCR’s: 200V 5A 40p; 400V 5A 60p; BYZ10 1200V 6A 40p: OC16 20p, OC45 8p;
QC71 8p; OC140 25p; OC170 15p; OC171 15p; BFY18 12p; BCY72 8p; 2N3055
35p; XC121 5p: BC107 8p; 2N3708 8p; 741C TO99 or 8 pin DIL 32p; 100V 8A
diodes 20p; 3-9V or 27V 400mW zeners Tp; 22V 1W 10p.

BULK COMPONENTS
500 asstd. resistors £1 (20p); 300 capacitors, all types £1 (30p) 25 asstd 10X
crystals 75p (30p); 40 agstd. pots £1 (30p).

EX-COMPUTER EQUIPMENT
1200’ 4" tape on 7” NAB spoo! 68p (30p); 1800’ 1” tape on 104” NAB spool in
cas> 68p (40p); Screw top electrolytic capacitors: 20,000uF 50V 60p (25p):
46,500uF 25V 60p (25p); 35,000uF 15V 40p (20p); 40,000.F 10V 40p (20p); 20,0004F
30V 40p (20p); 25,000uF 25V 40p (20p),
Fans: 230V 50Hz 6!” dia, blades 2800 rpm complete with grill and mounting
plate £2:50 (40p).
Heavy duty heat sinks 6 x 5 x 3" with 2 power transistors 80p (30p).
TEST GEAR

TF144G sig gen, 85kHz-25MHz, 1,V-1V output £16. BFO No. 8 audio oscillator,
50Hz-20kHz 100 or 6000 output, matered, £9. Oscilloscopes in stock, ring for

details.
ODD UNITS
Useful module containing OC35, 2x OC44, GET103, R's, C's, etc. 40p (10p).
Cats whisker and crystal 15p; Unit with 2 modern c/o lever switches, 3 frim-
pots. etc, 60p (10p).
ADD 10% TO TOTAL FOR VAT
Carr, in brackets; small parts 5p.

GREENWELD ELECTRONICS (PWil)

24 Goodhart Way, West Wickham, Kent. Shops at 21 Deptford Broadway
SEB. Tel. 01-692 2009 and 38 Lower Addiscombe Road, Croydon.
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All Prices AMTRON KITS £1 BARGAIN
We have been appointed stockist of
Amtron high quality construction kita. PAcKs
FULLY L7 Co O £1 10 Bilicon NPN P t m/
" - ’ con ower transistors
All orders to be sent to our new INOL“SIVE EﬁﬁoTﬁﬁ"iTK’;.{ﬁféii s ::gg (2N3056) tested nmariad. P
retail shop at:— gﬁﬂg%"e?"ﬂp 58+5w‘ it %}g; 21 ;igmfl'iarat}'ig gﬁg‘sunmukedlunte«ted/
., i-Fi p 8w .. . 5
4 Bush House, Bush Fair, Of VAT UK220 Bignal Injector . . Coseer | B ;gtffé’dfxg’;iﬁ‘: NPN 2 to 5 amp
HARLOW, ESSEX. S O (il .65 | & 20 TOI18 transistors PNP like BCI78,
"""""""" ’ C179 etc. untested/unmarked.
Telephone: 37739 — P.& P.10p. —  Catalogue 10p. g;z;g ‘}f‘;}',gz?"c";;‘;;g‘cg‘m;,- $328 ) 61 30 Plastic IN3055 mmarked /ustested®”|
k 13 LI TO220 case.
Unit. 1000 & 2000 Hz. ... .. .. 2785 | 51 10 Genoal P -
74 Series TTL UK (Caey Shamne Bty ey, TETE . e Mt
15 & 2500 o H
? h UK41:’Resx‘;tor Bo: o 5889 £1 500 carbon resistors J, §, 1, 2 wat
(National Semiconductors and I.T.T.) UK425 Capacitor Box .. .. §ggp | %l 100 Electrolytic Ond€nsers.ames
LOW PRICES, HIGH QUALITY UK515 MW Radio Receiver ... g786 | 81 250 Ceramio ' Poiystyrene. Bilver
* 100 plus less 109, on No's 1+ 25 4 No's i+ 25 + VK90 ORI VTG AL 757 1 g1 250 Polyester, Polycarbonate. Paper]
the 25+ column 7447 2148 £1-37 74123 £3-36  £3.28 | DMany other kits available. Send for the ete. condensers.
No'a 1+ 054 7448 £198 2181 74141 £1-10 99p free Amtron Catalogue. gi ggoP}g(enMgmgters assorted™ /
7400 20p 16p 7450 20p 16p 74145 £1-65 2148 % These Kit Prices include VAT * igh Btab 1%, 2%, 5% resistors?
7401 20p 18p 7451 20p 19 74150 2830  £2.75 £1 b Assorted nuts. bolts, washers,
7402 20p 18p 7453 20p 19; 74151 #1891 2115 spacers, ete.
7403 %f" 18p 7454 20p 18p 74163 £1.32  £115 £ Zojeorted S, wEg: levere”
4 P 19p 7460 2 18, 74154 £220  £1.87 w micro, toggle, etc.
7405 21p 19p 7470 ag: 27: 74155 £1-65 7n-e o U R N E 21 50 Preset Potentiometers am
7406 54p 49p 7472 33p 30p 74156 £1-65 £1-21
7407 54p 48p 7473 46p agp 74167 £1-54  £143 * £ *
7408 20p 24p 7474 a4p a0p 74160 £2:18 £2-05 RETA“— any 5 packs 4
7409 20p 24p 7475 83p 57p 74161 2218 £2-05 P/P 10p for each Pack.
momoom o w o ue o
D p -10 0p 74163 B 245
7412 40p 33p 7481 £1-37 £128 74164 2278 2263 SHOP IS NOW
7413 31p 20p 7482 £110 99p 74185 £2-78 2263
SIS T R OPEN Transf
P D 7 q d 74174 - -66
;gg ggp %gp ;335 s24-75 £2‘~M 1 8194 2181 anstormers
D p 6 9p 1p 4176 81-99 £187 ; 940 &
7423 &op s8p | 7489 £495  ea%0 | 74177 seps  seed | Monday to Saturday 9-5-30 | Prinary 200-220-240 volt dte
7425 80p 53p 7490 82p 71p | 74180 #2765  £2-64 . . . il agvelt  samps 2111 1ép
7426 38p slp | 7492 84p esp | 74181 849 2805 | Friday late opening 6 o'clock | MTIIL/E 24volt -25amp £1-35 20p
7427 8Bp Blp | 7493  8gp 86p | 74182 #2186 2202 M, L2volt 2amp  £178 22p
;:gg ggp '179]) 7494 2104 93p 74184  £2-69 £2-42 ﬂ}é’“ f; :g}: i:::ﬂ §é3? "3’2"
D 8p 7495  £1-14 £1-03 74180  £3-08 22-69 ke i P
E S3p | 496 £125 2115 | 4191 £e0 2R VEROBOARD & |[M™#B 24velt 2amn 2247 36p
P P 74100 £276 £2:58 74192 £2-58 £2-30
7437 77p 74p 74104 2118  £114 74193 £253 2280 22 gL %3: },g; f,o '°"2;f)';"0°_"‘,“"
;ﬁsg Z;p ;gp 74105 21‘-13 £1-14 74194 £327 23-15 31 x 31 2% 28p 1;3 20. '>4230v$‘12 sf)e-ﬂl?vd 2,"{3‘8“,?5
D p 74107 8p 48, 74195 £2:42 £2:80
7441 81p 78p 74110 87 85p 74196  £2-18 £2-08 f; x 2* gé" :,1," MT112 Samps 2132 22p
7442 81p 78p 74111 £1-52  £1-40 74197 2218 £2:08 17 x 31 et g7y || MT70 l 180 36p
7443 2140 £1-32 | 74118 £1-10 80p 74198 £6-65 £6-06 17 % b (Plain) oo: MT 3 2 2296 36p
7444 8187  £152 | 74119 £184 2154 74100 £6:65  £6-05 Pin insertion tool 57 & MT20 3 £330 42p
3 5 .
7445 2231 8218 | 74121  4%p 42p | 74200 £2640 #2112 Spot face cutter 46p agp || MTO! 2 2484 9p
7446 £2-31 2218 | 74122 2170 £1-58 Pk 36 Pins 20p 20p 50 valt translormers
» » » Prim 200-220-240v, Secondary volt. 19.
Linear Integrated Circuits Resi 25,33, 40, 50v or 25-0-25 volt.
901 DIL Y S — o9 esistors MT102 Samps  £178 30p
301  TO9Y 65p|723¢  TO9 1 watt 5% carbon .. ... 00 (25 1p | MT103 ! £2-68 38p
301 8 PIN DI 463 7413 8 PIN DIL g ; + watt 5% carbon 55000 1p | MT105 g £4.84 52p
3014 DIL 80p|74lc 14 PIN DI 38p Lol M oo L S gpp | MTIO08 3 ES02 32
301A TO99 9 range ohms to megonms
3014 8 PIN bl S0y 747 DIL ion Ahwattim/ol2h9; oGt < Lotk ap [ 50 Yol Mnstormer ;
307 PIL 89p|748c DIL 390 range 10 ohms to 1 megohms. Prim 200-220-240 Secondary 24. 30. 40,
307 TO99 89p|748c TOSH ap ;18 T 620: ER A 30_2—7830‘
T124AT -5 38
ggg %3’91:{ b, G_gg; MINITRON DIGITAL MT126AT 1 :2 47 34?
3084 TO99 g40p| THE FERRANTI INDICATOR TYPE 30i5F MTIi27 2 £3-90 14p
;ggg ?(1)1919 g.;;; 2N4l4 RADIO IC 152 Read 0-9 and decimals. ONLY £1-65 Miniatare transtormers
Prim 220 volt
400mW ZENER DIODES BT606 100 G 5
. i1 mA  6-0—61 98p lip
Electrol tic L VOLUME CONTROLS BZY88 Series 3-3 volt to 33 volt. BT909  100mA 909y 98p 16p
Potentiometers 1-99 100 plus BT12012 100mA 12-0-12v  £1-08 15p
CapaCito rs g-:l;bzrrl iml;rbooﬂ to 2-2M Q. 70 op BT24024 100mA 24-0-24v  £1-95 15p
Single 18p. Dual gang (stereo) 44p. Transistor 5
i u - s/ ) BC109 1lp , BC303 B0p | MP8121 33p | TIP32A 78p | Diodes &
4 VOLT | 16 VOLT | 40 VOLT | Single type with D.P. switch 13p | pjoq5 BCLI 16ip | BC304 40p | MES123 44p | TIPS 81:08 | Rectiners
17uF 84p | 15u¥ 8ip | 47ur 8 - C116 16p | BCY70 17p | MP8123 50p | TIP34A
100uF  Bip|33uF 8ip m‘.fw §§ AC107 16p | BC125 16p | BCY71 87p | NKT21128p 21-54 | INo1s4  8p
220, F 84p| 1500 8ip|68uF 10p SAESBEO? SKELETON Agme %49 BC126 25p | BCY72 17p | NKT21228p | TIP35A IN918  8p
330uF  Bp|150uF 8p|290uF 11, RESET:! AC127 18p | BC132 18p | BD131 @8p | NKT21425p #8263 | IN4148 8p
1000uF  13p|220uF op 47oﬁy 19; Small bigh quality type (linear | ACI28 13p [ BCI34 16p | BD132 90p | NKT21785p | TIP36A 1844  10p
4700, F  29p|680uF 17p| 680uF 25p only). All valves 100-5 meg ohms. AC142K 22p BCl135 16p | BD135 42p | NKT26123p £3-19 | 1N4007 22p
10004F  17pl100our 259 | —1 watt 8p each | ACI4IK 20p | BC137 16p | BD136 50p | NKT27120p | TIP41A 78p | 18113  17p
63 VOLT |15004F  25p (220001  44p ~2'6 watt 64p each AC176 18p | BC138 38p | BD141£1-87 | NKT27420p | TIP42A 91p | BA100 16p
e gl & Ao Roe W20 e | Mt | 4| a o
12 D 7 143 33p | BF159 38p 403 71p 3 p | Balls  8p
150uF 6ip| 25 VOLT THYRISTORS ACIS8 18p | BC144 80p | BF173 28p | NKT40583p | 2N1131 £2p | BAl44 14p
470uF  1lp|10uF 8ip PLV. 50 100 200 ACIS8K 2op BCl45 26p | BF177 28p | NKY603F | 2N1132 28y | BA145 2Bp
680pF  13p|22uF 8ip 63 VOLT 1 Amp 28p 35p 4lp ACY17 BC147 @p | BF178 28p 86p | 2N1613 22p | BALS4 14p
1500uF 18p|47u¥ 8ip " 3 Amps 44p B50p 60p ACY18 21p BC148 ®p | BF179 385p | NKT613G 2N1711 28p | BAX13 14p
2200uF  18p|100uF 8p 2_2“, o | rov. 300 400 ACY19 25p | BC148 9p | BF194 15p 33p | aN2904 40p | BAX16 14p
3300uF  26p|150uF 8p| 7T . 1 Amp a4p 53p ACY20 22p | BC153 18p [ BF195 17p | NKT67426p | 2N20044 BAY18 19p
10 VOLT [220uF  10p| g IHT a" 3 Ampr = eop ACY21 28p | BC154 17p | BF244 27p | NKT677G a4p | BAY3L 9
BT a4p| FTOUF 13| T0A1 egl’ ACY22 18p | BC157 18p | BF260 28p 24p | 2N2905 46p | BY100 19p
i oE oipissour  20p|jokT o ACY39 68p | BC1s8 12p | BF329 18p | NKT7133gp | 2N2924 18p | BY128 18p
105 e ev 1000uF  22p 68“]-‘ 10’ SLIDE SWITCH ADI140 40p | BC159 14p { BF330 18p ‘IKT7732‘7p 2N2926 10p | BY127 19p
190uE Pl2200uF  gep|joht.  ]P | SPSTllpeach. D.P.D.T.18peach. | AD142 44p | BCI67 13p | BF390 37p | OC1o  58p | uN3053 26p | BYXI10 24p
'ﬂoﬁF 1 g 5000uF  68p 150ﬁr 133 23143 ggp gcws 1%;; gpxsat £3p (o)cgo 88p | 2N3054 BSp | OAS é”
£X o 149 3sp | BCi16s 11p | BFxss 85p | OC23  49p | oN3055 82p | oAle  24p
470uF  10p| 40 VOLT |220uF 19p | MINIATURE NEON ADI50 80
. ‘ p | BC177 18p | BFX86 28p | OC25  45p | 2N3702 11| 0Ad7  9p
1000uk  11p|G8ur Sip|350ur 289 ;-4‘\‘,""5 v AD161 38p | BCi79 15p | BFX87 28p | 0C28  50p | 2N3703 1ip| 0A70  8p
2200“? 2‘1? 33“1? aiv wm‘)‘ = “D Oh or 110V 1-4 §p. 5 plus 4}p AD162 88p | BCI82L 10p { BFX88 26p | 0OC20  50p [ 2N3704 11p [ 0A73 1lp
i p! 334 ip i p | each. AF114 18p | BC183L 11p | BFY50 21p | OC3s  60p | 2N3705 11p| 0A79  8p
= AF115 18p | BCI84L 11p | BFY51 17p| OC36 B50p | 2N3706 11p{ 0A81  9p
Mullard Polyester Capacitors Aol tsv] oue sepowres i oois ity ansior nafonssals
7 P 12L 11p FY84 D 45 P 7! 1p Al D
RI AF118 92p | BC213L 11p | BFY90 7¢2p | 0C70  23p | 2N3708 11p | OAS1  8p
2c5%)$°}>§c£ mﬁl?ﬂ.ing‘ 0-01uF, 0-015, 0:022 84p. 0-083, 0-047, 0-068 4p. 0-1 4} AF124 27p | BC214L 1lp | BSX20 19p | OC71  14p | 2N3710 1lp [ OA95  8p
015, 0:9 Skp. 033 7p. 047 Bip. 068 12p. 1uF l4p. 18)F 9p. 2-2uF Sim. AL (vt B O, | ey L (e P (GRS
€296 SERIES o R B P L B
400V: 0-001F, 0-0015, 0-0022, 0-0033, 0-0047 3p. 0-0068, 0-01, 0-015, 0-022, 0-033 34 AL100 77p | Beasr 1dp | 0426 81p| OCSS  29p | 2N3810 28p
R e O O T TR T o p- | AL102 66p| BC268 15p[C4s0 17p | OCs4  28p | 40361 Sop
g 4p. p. ip. 033 12p. 047 14ip. AL103 55p | BC300 40p | MP8111 85p | TIP29A 53p | 40362 60p
180V: 0‘01/,1;1" 0-015, 0-022, 0-033, 0:047, 0-068 3jp. 01 4p. ()‘-15 4p. 01 4ip. BC107 1lp§ BC301 32p | MP8112 42p | TIP30A 64p | 40836  80p
0-15, 0-22 5ip. 0-33 7p. 047 9jp. 0-68 12p. 1uF 14ip. 15uF 22p. 2-2uF 24p BC108 11p | BC302 30p | MPa113 85p | TIP31A 84p
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£ )
FANE 77 x 4" 3or 8 ohm .. 1- X5M Mono/stereo . q
NO EXT RAS 8” Dualcone 8 ohm .. 2 GOLDRING G800 . .t } BARCLAYCARD | “
CELESTION 8” 15 ohm F d G850 g
ALL PRICES INC. VAT u:AsTnA 107 8 or 15 ohm, STYLI For Above cmnuges N Buy fwith Access ||
0 tt oo 2 Sapphire . . .
FREE ! paP BAKER GROUP 25 D. Diamon T Crednt Terms for Callers
L4 . o 12” 8 or 15 ohm, 25 watt .. 650 GOLDRING (-800 (1850 4
5” 8 ohm, § watt C/Mag. 95 MICROPHONES BUDGET SYSTEMS
24" 8 ohm or 64 ohm 54 -80 CM20 Crystal Hand . . BUSH Stereo S8ystem  with
AMPLIFIERS £ SELECTION OF GOODMAN AND CM70 Plunet stick metal, awiteh independent Volume, Bass and
Keletron K8A 700 747 watt 23.00 WHARFEDALE SPEAKERS ALSO crystal 8 Treble controls on each Speaker
MK Ij KSA 1800 15+ 15 watt 32:60 AVAILABLE. DM160 l)ynamic uni-dir, ball for optimum reproduction. Using
Tripletone MKIT Hi-Fi777+7 watt 27-50 KIT FORM CABINETS - TEAK metal .. . . GARRARD 2025TC Auto Change
MK 1I Hi-Fi 1818 18+ 18 watt 35-00 VENEER UDi30 50K /600 obun, uui-dir, Deck in deluxe teak plinth and
Teleton  MKII SAQ307 8+ 8 watt 27-00 12 x 12 x 6 with 87, B x 57, lull me(al . . . cover.
EMI 1515 15415 watt 8700 or fi}” and 3}” cutout L.o2 T W21 - Today s Value £49-50.
Rotel RA210 oa 32-00 17 x 10 x 9 with 8” or 13” x 8" CON])ENSPR MIl\ E 600 olun,
RA3L0 p cutout 3 uni-dir, q OUR PRICE £27-50
Rotel Tuner/Amp. RX1504 .. 51 18 x 11 x 9 with 137 X 8” cut Cassette STICK MIKE with & +£1:50p. & p.
SANSUL mculels in stock. out for EMI 150 . L4 Control onfoti switch (" 5 o& 12 months Guarantee by Maker.
RECORD DECK TWEETER & CROSSOVER 35 i J/Ply). .. 145 THIS I8 A BARGAIN NOT TO
Garrard 20"5’1‘(,/9TAHC/G a g EMI 3}” 3 or 8 ohm C/Mag. 110 MIKE MIXERS Mono 410 BE MISSED!
8P256 Mk. Lo 11 Cone Tweeter 8 or 15 olun, 10 watt 2 00 Mono/ulereo de luxe 550
BSR MPﬁO/SX.)H 5 o 11 Cone Tweeter 8 ohm, 3 watt .. 110  CASSETTES HEADPHONES
Connoisseur BDl Kit. . . - Horn Tweeter 8 ohm, 20 watt  3-60 Type Low Pin- Phil- Mem- Am- AMSTRAD HPS‘“
BD2  Chassis .29 Dome Tweeter 8 ohm, 30 watt  4:00 noise nacle lips orex ROTEL
8AU2 Pick-up Arm i Crossovers CN23 (3 ohun), CNu8 Ci5 50p
8CUI Cartridge .. : CN216 (16 ohm) .. B Coo 35p 40p 50p 55p .
RECORD DECK PACKAGES GES C90 45p 55p 69p  75p AKal
Carrard 8P25 Mk.I11/G800C. & P. 18- ACOS GPYL/28C or (iP91/38C Cl20 55p 75p 105p 110p
AP78/G800 L& P b Stereo comp. .. 1 Cassette Head Cleaner o P .
Ilinth & Cover for Garrard P93/l Stereo cry\ . q BIB Sterco Test Cassette . ] KOs3
SP25/2026TC . o d (P94/1 Stereo crys. a d AMPEX Head Cleaner De-
SPEAKER BARGAINS GPO5/1 I - magnetiser 185 KoLo (with' Vol.
EMI 137 x 8 3, 8 or 16 ohm GPOGJL .. .. - g PLASTIC LIBRARY CASES for 57 control) .
Plain . GP101 . Reels 20p. 53" Keels 25p. 7 Reels 30p. K0727B
with Co-Axial Tweeter SONOTONE CABSETTHE CASES . 12 KO0747
Twin Tweeter 9TANC Stereo ceramic, diam. 1 TAPES  Stnd. P. s HVI

Type 350 8 ohm, 20 watt GTAHC/G Slim fit, stereo cer. 57 55p 0p PRO4AA
#3” 8 ohm, 10 watt PRO5SLC

diam. 1- 51” 85p
8” # ohm, 10 watt 19-T1 8tereo crystal . . . 7 75p - . !‘SP

12”7 8 ohm, 20 watt . BSR 8C5M Btereo ceramic .. AKAI TAPE DECK LEESSON ELECTROSTATIC 195
8” x 5” C/{Mag. 5 watt BX5H Btereo crystal . g 4000D8 Tape .. . .. Mono/stereo super deluxe 8- lﬁn 2.75
8” 57 Dhualcone 8 ohun, SX5M Btereo erystal . . GXC40D Cassette . . g Headphone Adﬂp'“' 2:50
10 watt

X5t Mono/stereo N E €835 + C858 .. . - Curly Bx. Lead 201t, . . 110
IN-CAR ENTERTAINMENT SECTION

Car Cassetts Btereo Pl d
MAIL ORDER DEPT. caLLERS WELCOME AT OUR “Two Speakers o 2095
W(PW/3) BRANCHES Car 8- trackkstereo Player and o
R Two Speakers -50
BELMONT STREET e Live o) . SHIBUYA 8-track Player Mains/

ELECTRON'CS MONTON, ECCLES  (¢i.832 7710 051-236 0738 S;?ﬁu;;l:;ﬁz;-th ”.s.epnrnte 5595

Leeds Sheftield
MANCHESTER 4 New Market St. 20 Pinstone St. f,::: oélc‘éasr"e';&rseg“g;:;ke"_; 388

0532 42708 0742 79308 (Door Mounting) . 395

1
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Maxi-Super HT 1810 and . AMAZING MINI-DRILL.

-Mini Rt ARy i H

Maxi M":“ HT 1800 19@»3‘9‘,_1 m f)\ -(5 . indispensible  for  preci-
Solder Slppers ‘%-- . sion ldrilling. ) grinding,
Designed for use when working FOR “Yow .nnmlsm?]g' letchlnpg, oo
or re-working P.C. Boards. Per- PRECISION nc?v‘versfc?rplph% ent;wem'smtn
mits removal of molten soider Shockproof Comuls;?esl.
from Multi-teg components, en- portable pt;wer m;)m 4)'(
abling easy extraction. The sol- volt external battery S;
der is ‘sipped’ through the noz- much more scope .with
zle, and automatically ejected MINI-DRILL. Super Kit
whentheinstrument is next used. extra power, interchange-
A Swiss precision instrument ibie chuck) £6 35 p.p. 13p.
m'anufactured to a high degree Oe Luxe Protessional Kit
of accuracy.

~ith 17 tools £9:40 p.p.
The anticorrosive outside casing + 6 TOOLS J3p. Prices include V:WQ
has a knurled finish for more

positive grip, and encases plated A Money ret. g'tee MEH N supplv cu'

internal parts. RN
The Maxi-Super has been design- ‘ Dept. PW 374 Nailsea, Bristol BS19 2LP

ed with a 3.5 kg. spring action
recoilless plunger, whilst the

Longs Ltd. f\c‘axi-ZAini with itsbconveniﬁntly e ver e “N-T"E-R--0-G-K-I-N-G
Hanworth Lane shaped operating button, has a vised for storing
Trading Estate 2.5 kg. spring action plunger, small parts and p‘.LASTI?/io)RAGE DRAWERS
components @ re- “
Chertséy Surrey protected by a channel gua':d' sls:o'is capacitors. //////
KT16 9LZ Both models have been designed diodes,  transis- i
’ with an easy-to-replace ‘dupont’ e o, g | !
i teflon screw-in nozzle. “terlock _ together !
T L i SeoGlll oo
PLEASE FORWARD PLEASE SUPPLY  PLEASE SUPPLY binations. Trans-
without obligation Maxi-Super HT Maxi-Mini HT Z?—;?etrs hav‘;'f:;'e‘,
[ rorther details. 1810 at £6.60 1800at £4.95 | Siote 1D, 20 hawe
removable tpace dividers. Build u
| enclose chequevalue £ any size cabinet for wall, bench or table to
i I | |Gt i i o
ozen
NAME LROSUTION TREBLE (30) £2°50 for 8
! COMPANY DO WUBLE TREBLE 2drawersin one outer case (602) £3-60 (T ""2F
B == for BEXTRA LARGESIZE (6D1)£3-40for8, Carrnage 35p Orders over £10
ADDAESS post free. QUANTITY DISCOUNTS! 5°/° in £1 for orders over £10,
I o _ — —_— 7%, over £20, 10% over £50. Quotations for large quantities.
SIGNED PLEASE ADD 10, VAT TO TOTAL REMITTANCE.
s = Wit Dept. PW3), 124 CRIC
I Prices include VAT Reg. England 68495J I:LA'DLL’MQ B on w3 01450 4844 O SR
R R ¥ ®E_N N _¥N _ N ] =S
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C.W.O. PLEASE. POST AND PACKING
PLEASE ADD 10p TO ORDERS UNDER £2.

Catalogue which contains data sheets for most of the
omponents listed will be sent free on request.
'Op stamp appreciated.

Collers Welcome Mon. to Sat. 9 a.m. 5 p.m.

PLEASE ADD 109, VAT

YATES ELECTRONICS

(FLITWICK) LTD.

ELSTOW STORAGE DEPOT
KEMPSTON HARDWICK
BEDFORD

RESISTORS

+W Iskra high stability carbon film—very low no:se—capless construction.

MULLARD POLYESTER CAPACITORS C296 SERIES
400V: 0-0014F, 0 00ISuF, 0:0022u4F, 0-0033uF, 0-0047uF, 24p. 0-0068uF, 0-01uF,

IVY Mullard CR2S carbon film—very small body size 7-5 x 2'5 mm. | 0-0154F, 0-022uF, 0-0334F, 3p. 0-047uF, 0.0684F, 0- I4F, 4p. 0- I5uF, 6p. O 224F.
W 2% ELECTROSIL TRS. 74p. 0-334F, I1p, 0-47,4F. 13p.
Power Values Pri 160V: 0-0luF, 0-015uF, 0-022uF, 0-033.F, 0:0474F, 0-068uF, 3p. 0- | 4F, 34p. O- ISuF,
watts Tolerance Ra;g; avai{able 1-99 Ié)03+ 4ip. 0-224F, Sp. 0-33uF, 6p. 0-47uF, 7ip. 0-68uF, Iip. I-0uF, 13p.
H %o 4:70-2-2M0 €24 e g5 | MULLARD POLYESTER CAPACITORS C280 SERIES
3 19% 3 gl E{} B 0-39 | 250v P.C. mounting: 0-014F, 0-015uF, 0-0224F. 3p. 0-0334F, 0-047uF. O-O6BLF,
K Yo Q-iMao P 1 3tp. 0 14F, 4p. 0- ISuF, 0-224F, 5p. 0 33uF, 6}p. 0-47uF, By, 0-68uF. 11p. I-OuF,
t '§,§° 4'7053]%100 En :: g::: p. 1-SuF, 20p. 2-24F, 24p.
H 10% r9-100 E!2 o 5-Sp| MYLAR FILM CAPACITORS (00V | CERAMIC DISC CAPACITORS

Quantity price applies for any selection.

6
Ignore fractions on total order.

DEVELOPMENT PACK
0-5 watt SZ., Iskra resistors 5 off each value 4-7 ¢
EI2 pack 325

to IMg.

resistors £2-40, E24 pack 650 resistors £4-70.

POTENTIOMETERS

Carbon track Sk to 2M 2, log or linear (log W, lin W),

0-0014F, 0-002:F, 0-0054F, 0-01uF, 0-02uF, |
24p. 0-04uF, 0-05uF, O-06BuF, 0-luF, 3tp. |

100pF te 10,000pF, 1p each.

ELECTROLYTIC CAPACITORS

(11F/v) 1163, 1-5/63, 2:2/63, 3-3/63, 4-7/63, 6-8/40, 6 8/63, 10/25. 10/63, 15/16, 15/40,
15/63, 22/10, 22/25, 22/63, 33/6-3, 33/16, 33/40, 47/4, 4710, 47/25, 47/40, 68/6-3,
68/16, 100/4. 100/10, 100/25, 150/6-3, 150/16, 220’4, 220/6-3. 220/ 16. 330/4. 6p. 47/63:
100/40, 150/25. 220/25, 330/10, 470/6-3. 7p. 68/63, 150,40, 220/40, 330/16. 1000 4, 10p:
470/10, 680/6-3, 11p. 100/63. 150/63, 220/63, 1000/10, 12p. 470/25, 680/16, 1500/6- 2, 13p.
470/40, 6B0/25, 1000/16, 1500/10, 2200/6-3, 18p. 330763, 680/40, 1000/25, 1500/16,
2200/10,3300/6 3, 4700/4, 21p.

Single, 12p, Dual gang (stereo), 40p. Single D.P. switch, 24p.
SOLID TANTALUM BEAD CAPACITORS 12p

SKELETON PRESET POTENTIOMETERS 0 1uF 35V 2-2uF 35V 2uF 16V
Linear: 100, 250, 500 0 and decades to 5SM Q. Horizontal or vertical P.C. 0-22uF 35V 4-7uF 35V 33uF OV
mounting (0°1 matrix). 0-47uF 35V 6-8uF 25V 47uF 63V
Sub-miniature 0-IW, 5p each. Miniature 0:25W, 7p each. F-OuF 35V 10uF 25V 100uF 3V
TRANSISTORS VEROBOARD i o4} !ACK PLUGS AND SOCKETS
ACIO7  1Sp | AFI126 20p | BFIIS  25p | OC42  I2p, 2N3707 I12p ; : Standard screened 18p 2-Smm insulated 8p
ACI26 12p | AFI39  32p | BFI73  120p | OC44 12p | 2N3708 10p| 2F X 31 32 18| Sundard insulated 12p 3-Smm insulated  8p
ACI27  15p | AFI78  32p | BFI77  128p | OC45  I2p | 2N3709 Ilp 33 5 9 246 248 Stereo screened  35p 3-Smm screened  13p
ACI28  I5p | AFI80 40p BFI78  31p OC70 I2p | 2N3700 tip| 3i X2 0 A Standard socket  15p 2-5mm socket ™
Aglgl 11p | AFIBI 4gp BFI79 J%p OC71  12p 2N3711 Iip | 3", 11 750 S7hp§ Stereo socket 18p  3-5mm socket L
ACI32 12p BCIO7 12p | BFIB0 32p OC72  I2p 2N3B(9 32p
ACI76 13| BCIOB 115 BEIBI  32p OCBI  1lp|IN4062 12o| |7 X 3 1 '°° 188 | D.LN. PLUGS AND SOCKETS
ACI87 21p | BCIOY  12p | BEI94  14p | OCBID I2p | 2N4286 20p | |7 X 33 (pinie) 50p 2 pin, 3 pin_ S pin I80° 5 pin 240° 6 pin
ACI88  21p BCI47T  12p | BEISS  1dp | IN2646 60p | 2N4289 20| |7 X 3} (hiain) — 29 Plug 12p. Socket 8p.
ADI40 50p | BCI48  12p BFI97 15 2N2904 20p 40360 389 | '3, (P T 138 pReaYgEcnssncdgestic Pl Se me net
ADl45 430 | BCI49  12p | BF200  32p | 2N2926 10w |4036)  33p| 3] x 33'(oium) —  i1o 6 way screened cable, 22p/metre
ADI6!  33p | BCIS7T  I4p | BEYSO  20p | 2NJO54 58p 40362 400 [ pis insercion toal 52p 330
:E’i'f} ;gp gg:gg ::P g:;g{ §3° %:gggg f‘,’v ?r‘g?oa ?‘S’P Spot face cutter 42p 42p BATTERY ELIMINATOR € .50

24 P 24 P P i 9 in w ly. Same size as PP9 battery.
AFII5  20p | BCI87  12p | BUY105 225p | 2N3703 12p | ZTX300 t3p | < 50 Pins  20p 20p 19V mains power supply. Same siz 4
AFlI6  20p BDI3] 759 | OC26  45p 2N3704 13p | ZTX302 20p
AFH17  20p BDI32 7Sp | OC28  50p | 2N3705 I2p | ZTX500 ISp
AFlI8  38p | BDI33 75p | OC35  50p | 2N3706 I1p | ZXT503 20p | LARGE (CAN) ELECTROLYTICS

ZENER DIODES

WIRE WOUND POTS. 3W, 10, 25,

45001F 16V SOp
45004F 25V £1-68
5000uF SOV £}-10

1600uF 64V T4p
2500u4F 40V T4p
2500uF SOV  38p

25001F 64V 80p
28004F 100V £2-60
32004F 16V SOp

CAPACITORS—I1,000 VOLT

400mW 5% 3-3V to 30V, I2p. | S0Q and decades to 100Kk 0, 35p. BIGIE] X%L,I‘G‘m:”w“"o.oq,,; B THE o
0-022uF 12p 0 I uF 13p 0-47uF 2p
DIODES POLYSTYRENE CAPACITORS 160V 249,
RECTIFIER SIGNAL 10pF to 1.000pF E!2 Series Values, 4p each.
BY127 1250V A 12p [oF X:] Tp
IN 4001 50v 1A Tp OA90 5p
INaSoa oo A ® Ay 37| SMOKE AND COMBUSTIBLE GAS DETECTOR_GDI
1N4006 800V 1A |°: IN4148 5: The GDI is the world’s first semiconductor that can convert a concentration of gas
N 4007 1000V 1A 10p i BAI 4 8p | o smoke 1nto an electrical signal. The sensor decreases its electrical resistance when
it absorbs deoxidizing or combustible gases such as hydrogen, carbon monoxide,
methane, propane, alcohol, North Sea gas, as well as carbon-dust con(nimlng air or
smoke. This decrease is usually large enough to be utiiized without amplification.
SLIDER POTENTIOMETERS ::t’!i‘"l‘:IDUM Full details and circuits are supplied with each detector.
Bémm x 9mm x 16mm, length of track 59mm. PANELS Detector GDI, £2. Kit of parts for detectors including GD! and P.C. board but
R A A excluding case. Mains operated detector £5-20. 12 or 24V battery operated audible
SINGLE 10K, 25K, (00K log. or lin. 40p. efin 1S 5'1';._ 150, alarm £7-30. As above for PP9 battery. €6-40.
. n X in, p
DUAL GANG, 10K + 10K etc. log. or fin. 60p, | g x 2in. Tp PRINTED BOARD MARKER 97p

KNOB FOR ABOVE, I2p,
FRONT PANEL, 65p.

I8 Gauge panel 12in x 4in with slots cut for use
with slider pots. Grey or matt black finish com.
plete with fixings for 4 pots.

THYRISTORS

2N5060 S0V 0-BA 30p
2N5064 200V 0- BA 47p
106F S0V  4A 40p
106D 400V 4A SSp

Draw the planned circuit onto a copper laminate board with the P.C. Pen, allow to
dry, and immerse the board in the etchant. On removal the circuit remains in high
relief.

METERS 147 Scale-500uA. ImA, 10mA, 100mA €190
ALUMINIUM BOXES
AB7 237 x 547 x 14" 50p ABI4 77 x 5% x 24" 84p BULGIN MAINS CONNECTORS .
ABS " x 47 x 147 50p ABIS 8" x 6" x 3" 108p 3Pin I{A ChassisPlug  10p 3 Pin 1+A Chassis Socket 18p
AB9 4" x 237 x 14" 50p ABI6 10" x 77 x 3" 122p Line Socket  I3p Line Plug 13p
ABIO 4" 51" x 14" 50p ABI7 10" x 44" x 3" 108p A :
ABI) 47 x 24" x 27 60p ABIB 12" x 5" x 3" 120p 3 Pin 3A E_hasssus v;lug :29 3Pin 3A  Chassis Socket 21p
ABI2 3" x 2" x I” 44p ABI9 12" x 8" x 3” 160p (M3 B33 4 Line Plug 23p
3 Pin 5A Chassis Plug 16p
Line Socket  ISp 2Pin SA Line Plug 20p

HEATSINKS—REDPOINT
2W  24p AW 4Sp TOS Clip Sp  TQI Single Sp

; THERMISTORS ROTARY MAINS SWITCH
3w 36p 6W  60p TOI8 Clip Sp  TOI Double 8p A0S 15p BF 2A i

VA1026 15p
vAlons 15p :
) VAI0SS, 15p
TRANSFORMERS  All have 240V primary LINEAR IC*
MT30/2 0-12-15-20-24-30V 2A €185 \\;::g%s :3" 709 14 pin‘DlL 40p
MT50/4 0-19-25-33-40-50V 1A £1-90 RS3 35 74] 8 pir DIL 40p
MTS50/1 0-19-25-33-40-50V 1A €255 741 14 pin DIL I8p
MT50/2 8_;9_23-3348-5% 2A €350 723 14 pin DIL 95p
MT60, —24--30-40-48-6 A €210
M'reo;]} 0-24-30-40_48-60V A €1 8o YZ‘J@C?“I‘V?‘:“{“V'/T%” 62\/1Vp ;35 '; ) Bft 2;:
= — . . 3p . 2p . 2p 0
FER R IO Ooi B CO A 7 &) (I 4p IW DIL Sockets 14 pin and 16 pin  16p
1109
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Fully guaranteed TRANSISTORS, ZENER DIODES etc. ALL valves
‘vl AC 07 85p,BC11S  20p ,NKT222 80p ,0C75  25p |ORP61 45p 2N24l1 55p
lndlv“’ua“y packed AC113 us: BC182A 11p [0A5 80p { OC76 25p [ORPS0  95p 2646 45p guaranteed
v A L V E S AC126°  20p)BC212A 13p |0A10  40p |OC77 45p |ORT'9S £1-10 {2N2904 20p
AC 27 20p|BCY72 15p|0A70  10p|OC78  25p i RAES1IAF  [2Nzonu £4-00 [8HuM  25p 6064 45p
- ACI128  20p|BD136 45p{OA71  10p |OC78D  26p 85p [2N3053  20p [6Y4W . £1-00 6063 85p
BI2H  £3-00 Nin o 2275 sCi3:  25piBF115  26p |OA73  15p |OC81  20p |8DYs  21p|2N3054 45p |6Y5 55p 6080 £2:20
Y3t p| OA2 400l 4C176  20p|BF167 26p |OA74  1bp [OCSID  20p|V4054  25p 2N3056 5Sp [8Y5GT  40p s0pl6iac  £2.00
DAF96 OBz 40p] AC187  25p|BFI73  25p |{OAT®  10p |OCBIDM 20p |ZRI1  50p 30p |6Y6 25p R020 2375
DF9s PABCKO 35p] ACiss  obp|BF173  25p |OA81  08p |OUs2  26p{ZRzI  30p 85p [6Y7G  30p 9001 30p
DK 96 PCY7  4lp| ACy17 85p|BF177 20p 0OAS9t  07piOCS2DM 30p |ZR22  25p 70p |[AYTM  4sp 9002 50p
DLg PU900  48p| ACy9s  86p|BFISO  86p |OA200 -07piOCE3  26p [2T20  £1-00 | 25p |BKBGT  70p | 2 9003 55p
DL94 PCC84 36D ADige  40p|BF200 30p |OA202 10p (OCs4  85p |ZTH3  60p p |6K7 40p |2 9004 25p
DL96 PCCHS ADI49  50p|BFY51 20p |OAZ200 50p {OCI22 £1-00{ZT84  £1-00 6K7G  25p 4006 26p
DM70 ADIS!  35p|BFY52 20p QAZ201 45p{OCI39  26p ZT9L 2200 |2 £1-60 |6KBGT 4
DY#6 AD162 35p|BFYY0 75p |OC16  £1.00 OCI40  85p 'ZT202  50p (2 75p [6K25 70p
DY8&7 AF118  25p|BBY29 80p [OC22 £1.00{0C14)  60p |ZT203  50p |40504  @5p [6L6M £1.350: C.K. Tubes
DY802 AF127  30p{BYZ13 35p{0C25  40p |OCIT0  25p |ATX302 20p | 40595 40, £7-50
F"fiCbI‘" AF13%  30p[BYZ1s 60p{OC26 35p [OC171  80p  INS23A 85p 40636 i
AF178  48p|CRSI1/10 30p |OC2%  €5p |OC200  40p | IN4T85  75p 4066y 81800
EISOL(‘ Bbp Pl aFis0  4gp|CRS1/20 40p [0C29  86p |OC201  76p [2N9I18  37p 1334
E182CC £1-15 AFI81  48p|CRBS1/40 48p OC35 50p | 0C202 90 (2N987 43p |ZENER 68Y7 40p |+ ' .00
EA50  18p AF186 403 CRS3/40AF | 0C36 85p [0C203 55 |2N1304 22p |DIODES [6SYIGT 28p|: MW 1335
EABC0 38p AFZ12 £1-00 50p |OC44  17p |OC204 65 |2N1305  22p | jowyiv 4sp [SPKT 45D R
EAF4:  5bp ABY25  25pjCRS25/025  1OC45 12p {OC205 £1:00 |2N1306 25p | jow2v 45p |BSLTGT 45p|30PLL  80p{\ (R 394
Egg‘% m ARY2H  25p 75p |oCin  12p |OC206 £1-10 [2N1307  25p | 10W/6-2V 45p gggzﬂ'r :2" BORLLS ﬁgg e
BC107 GETI115 76p |OCT1 - OCP71 £1-00 |2N1308 10W/7-5V U P y YCR5I7
EBC41  85p B(G}gé i& GET116 85p gcv-» ég: ORPI2 nsg: 2N 1309 %Z: mwfuv :g; 6V8G_ 15p|35L6GT  sop| VORI .00
EBF80  40p BCl13  18p|GEX66 £1-5010C73  30p |ORP60  50p [2N2147  78p L10W/15V 45p [BYOUT  40pi35W4 40D |555p;  9q.00
EBFE 409 PYAT  30p ,UBCI1 8p UY4l  4Bp 304  60p [6AC Wac  donlocadT Soman sg10
£ i P P p [6ACT 5005 P|gsy #
EBFSS 27 PYH2  30p [UBFSO 85 |UYS5 3p(38¢  36p |6AHG 30C DG el
ECC81  35p PY83  85p UBFRY  40p \Rlos/aoaop 3V4 45p [6AKS £1-10,°
ECCH2 D PYSs  38p |UBLI  70p {28001 £2-00 |55/254M 6AKH S 70p
ECCA3  33p(EM31  60p| PCL805 50p [ PY500 $1-00 |UBL21 70p |2801U £2-00 £3-00 |6ALD 76 55D | goacial Valves
ECCR4  27p|EMS0  45p PD500 £1:30 |PYS00 45p |UCCS5  45p |ZR03U  £1-25 | 5B/255M GALSW T 50, pec *
FCCR5  36p|EM84  35p|PFL200 85p |[PYH01  45p [UCF80  60p |Z9ooT £1-10 £3-10 | AAMG RO Cva3se
ECCR6  80p|EM8T  70p PL38  55p |QQVo3-10  |UCH42z 709 |TL4 20p |5R4GY  75p [GANK AL 5700
ECC88  88p| Y51  40p|PL3x  65p £1-20 UCH8)  85p |1R5 45p [0U4G  36p [6AQD £5-50| ¥ P9/7D
ECCi8% 685p| EYRI 40p | PL81 40p | R19 85p [UCL82 35D {184 80p |BV4G 45p [FAQAW £12-00 £35-00
ECF80 8lp|EY86  40piPL82  40p [TT21 £4-20 |1cpLss  68p |185 30p |5Y3GT 45p |6A86  50p {6CHG 50p| K301 £4-50
ECF82  85p| EYBR 40p| PL8Y 45p | 1-u5 85p | UF41 85p [1T4 30p | 574G 35p |RATE agp | 6CLE 24.75| K305 £11-00
ECF83  67p|EZ40  50p{PLs:  80p |('u6 86p |UFB0  30p [1X2a  80p |4y v e £1.00| K308 £14-50
ECFS01 56p|EZ4L  76p|PL300 750 |;191  esp|UKSs  85p|1XsH  60p 020 70p (8AUA  30p 0D £4.76| K337 £14-50
ECH42 70p|EZ80  28p/PL504 75D |(so1  80p|UkR  3bp |2K25  £8:00 024 75p |BAX4GT 75p |OEAN 50p | K RN2A
ECHS81 30p|EZ81 27p{PL50R  80p [UABCS0 40p|UL4l 80p | 3A4 50p |524GT  45p [6AX3GT 80p 6F23 2 40p £26-00
e :Op Groe 200: pL50s £110 [UAF42 S6p|ULs4 400 '3D6 40p '6AB7  45p 6B7 65p 6133 £3:25) 12BHT 30| wrg17a
Do A0pi0ust  eab|Prsoz esp|WaNY OTHERS IN STOCK inclue Cathode Roy Tubes and Speeial Valoes 1 .h. . 12CY 40p 51
ECLA2? Slp{KTe6 £2-0|PY33 83p | Postage Up to £1 12p, £1-88 17p, 42-28 22p. Over £3 post free. (1.0.D. 25p extra. | 12E1 70p | 3Y 92K
ECLS3  70p|KT58 £2:80' PYS0  85p i ll'zzg( o U 59 53830 :’;ggg
2 H 6057 .
V.A.T. 20/1FT. AERIALS each consisting of ten 3it., fin. [SKAGT 60pi6080  80pl3934 £00:60
' 10 " dia. tubular screw-in sections. 11ft. (6-section) whip N
P ease add / tO a aerial with adaptor to fit the 7in. rod, insulated base. .
orders stay plate and stay assemblies, pegs, reamer, hammer, Colomor (Electro[“cs) Ltd.
etc. Absolutely brand new and complete ready to erect, 170 GOLDHAWK ROAD. LONDON W12.
in canvas bag £750 new £4:50 slightly used.
METERS Full List of our very large Carriage £1-50 RETAIL: 743 4946 TRADE: 743 0899
stock of meters on request. 9 Open 9-12.30, 1.30-5.30 p.m. Thursday 9-1 p.m.

ELECTRICITY(5vols)
ELECTRONICS(Gvois):
TELEVISION@Gvols) Z

You'll find it easy to learn with this outstandingly
successful PICTORIAL METHOD. The essential facts
are explained in the simplest language, one at a time,
and each is illustrated by an accurate cartoon-type
drawing. These clear and concise illustrations make
study a real pleasure. The books are based on the latest
research into simplified learning techniques. This easy-
approach-to-learning method has proved beyond doubt
that acquiring knowledge can be an enjoyable ex-
perience.

GUARANTEE

Should you be, in :
: any way dissatis-
- fied withthe ;
- MANUALS your
money willbere- -
funded by return
of post

r____-_______________;_1

l To The SELRAY BOOK CO., 60 HAYES HILL, HAYES,
BROMLEY, KENT. BR2 THP
l Please find enclosed P.O./Cheque value £............
l BASIC ELECTRICITY 5 parts £5:30 [J
would you now please send Busic Electricity. BASIC ELECTRONICS 6 parts £640 []
L. Q. Blackpool I BASIC TELEVISION 3 parts £3-60 [J
I am_ very pleased with these manuals: they l Tick Set(s) required. Prices include Postage and Packing.
i
i
1
|
N

The series

wlill be of ex-

ceptional value in
training mechanics and
technicians in Electricity

WHAT READERS sAY Radio and Electronics.

Busic Electronics received today. Excellent—

give the best instruction [ have L\’kf had on the . . .
subject yet. . J. Grays. YOUR 100%, GUARANTEE. If after 10 days examination you decide to
return the Manuals your money will be refunded in full.

BLOCK LETTERS .

(NDIDFSS cacnmonnoooscosscccnonommmanmaosamnacannoaan000nm060a00000000000006000603030000000

Delighted with the excellent publication. As a
retired electrical engineer, Ilulr()nu.s is a new
field for me to take up as a hob

H. Hyﬂ Leamington.
Although they are very instructive they are
very castly and guickly read L. T. Swansea

POST NOW FOR THIS OFFER '

1110
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ALL PRICES INCLUDE V.A.

SPEAKER BARGAINS
EMI 13” x 8” 3, 8 or 15 ohm
Plain .. oT
With Co-Axial Tweeter ..
Twin Tweeter
Type 350 8 ohm, 20 watt
64" 8 ohm, 10 watt
8” 8 ohm, 10 watt
127 8 ohm, 20 watt
8” x 5” C/Mag. 5 watt
8” x 57 Dualcone
ohm, 10 watt 245
GOODMANS 6*”8 ohm
Dualcone .. 1-60

WRNEWRN
Guowme M
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ELAC 8~ 8ohm Dualcone
FANE 77 x 4” 3 or 8 ohm ..
“ Dualcone 8 ohm
CELESTION 87 15 o
ADASTRA 10" 8 or 1b ohm.
10 watt
BAKER GROUP 25 12" 8 or
15 ohm, 25 watt ..
P. & P.
5” 8 ohm, 5 watt C/Mag. ..
24" 8 ohm or 64 ohm
P.&P. ..

TWEETER & CROSSOVER
EMI 34” 3 or 8 ohm C/Mag .. 1-00
Cone Tweeter 8 or 15 ohm,

10 watt 5 1-90
Cone Tweeter 8 ohm, "3 watt 1-00
Horn Tweeter 8 ohm, 20 watt 3.50

Dome Tweeter 8 ohm, 30 watt
Crossovers CN23 (3 ohm),
CN28 (8 ohm), CNZ16 (16

ohm) ”P &”P

KIT FORM CABINETS TEAK VENEER

12 x 12 x 6 with 8” 8"
61" and 3}” cut ou 245
17 x 10 x 9 with 8”0! 13” 8"
cutout .. 3-50

18x11 x9w|th13" 8” cutout
for EMI 350 . o oo

P. & P. ea.

MICROPHONES

CM20 Crystal Hand . 50

CM70 Planet stick metal
swltch crystal 1-55

DM160 Dynamic unl-dir, ball

tal
UD130 SOKIGOO ohm, unl-dlr

395
ball me'al .. 4-50

CONDENSER MIKE 609 ohm,
unl-dir
Cassette Stick Mike with R.
Control on/off switch
(2-5 & 3-5mm J/Ply}
P. & P,

SOLDERING IRONS
ANTEX CN240 15 watt .. 160
SK1 Kit (15 watt Iron
2 spare Bib etc.)..

X25 25 watt (low
teakage) - v, .
P. & P.

CARTRIDGES
ACOS GP91/25C or GPQ‘I/SSC
Stereo comp. 5 o
GPa3/1 Stereo crys..
8P94/1 Stereo crys

SONOTONE
8THAC Stereo cer. diam.

19-TI Stereo crystal
BSR SC5M Stereo ceramlc
SX5H Stereo crystal .. 1
SX5M Stereo crystal .. 1
X5H  Mono/sterso 1
X5M  Mono/stereo .. 1-25
GOLDRING G800 G850 £3-85 £2-95
STYLI for above cartridges
Sapghlre 35 D. Dlamond 1-25
GOLDRING G800 G850 195
P. & P, -05

BATTERY ELIMINATORS
240v input 6, 7-5 or 9 300mA 2-20
12v_d.c. Input (fits in car

iighter socket) 6, 75 or 9
d.c. output at 300mA g
P. &P

TAPES Stnd. LP DP
5" 45p S5p 70p
53" 55p 65p 95p

Stnd LP
7 95p 110p
P.&P.1-3, Dp ea. 4 or more, lot 30p

LOW NOISE CASSETTES
1-5 6-1 11-20

30p
40p
55p 32p 30p

Casseﬁe Head Cleaner
& P. 1-5, 3p ea. 6-10, 15p Iot
11-20 Post Free.

PLASTIC LIBRARY CASES

For 5” Reels .. .. 18p
51” Reels . 5. .. 22p
7”7 Reels .. .. .. 25p

CASSETTE CASES TS
P. & P. 1-3, 5p ea. 4 or more, 20p

BIB ACCESSORIES
Tape Editing Kit  Ref. 23 1-30
Llb b

SPECIAL OFFER

Bl’J‘SH Stereo System wlth

declon

Polyester
Speaker Fronts

*Declon speaker front material is a fully
reticulated flexible polyester foam.

*Acoustically transparent over all audible
frequencies.

DIAMOND PATTERN %" Thickness Black

24" x 16" £2.97each inc. VAT
36" x18"' £4.75 each inc. VAT
36" x 24" £5.61 each inc. VAT

pe
Splicer 4 Ref. 20 1-15

Cassette Tape,
editing ef. 24 1-40
Cassette Salvage Kit Ref, 29 40p
12's Cassette Case Ref. 34 £1-00
Stylus Balance Ref, 324 1-15
Spirit Lever Ref. 46 -50

Hi-Fi Stereo Test Cassette

Groove-Kleen Record Cleaner 1-90
P. & P, 10

contrals on each Speakar for
optimum reprod. Using Gar-
rard 2025TC Auto Change
Deck in deiuxe teak plinth and
cover. Today's Value £49-50.
OUR PRICE £27-50 + £1-50
P. & P. 12 months Guarantee
by Maker,

THIS IS A BARGAIN NOT

TO BE MISSED |

Send 25p for COMPLETE CATALOGUE, refundable upon first order.
ALL OUR MERCHANDISE IS FULLY GUARANTEED.

Riversdale Electronics

Mail Order Department
P0O.Box 470, Manchester M60 4BU.

12"
24"
36"
36"

*Washable.

*Attractive designs and colours.
*Easily cut to size.

FLUTED PATTERN %’ Thickness Black
x 18" £1.90 each inc.
x 16" £2.78 each inc.
x 18" £4.56 each inc.

x 24" £5.42 each inc.
Obtainable from sole UK Distributors
AMTRON U.K.
4 8 7 CASTLE ST. HASTINGS . SUSSEX

Telephone: HASTINGS 2875

wwWWwW._americanradiohistorv. com
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Sinclair Project 8C
exciting

pul put2 out bass .
pu2 rad tape ]
nght

s |||

only 2’ deep x 2" high

Living with hi-fi takes on new meaning with Sinclair Project 80. The electronics of these revolutionary new modules are all contained within
elegantly designed matching cases no more than three-quarters of an inch deep. They are designed for mounting on any appropriate flat
surface by means of 6BA bolts extending from the rear of each module and which pass through suitably drilled holes. Connections are taken
away out of sight in a similar manner. The possibilities opened up by Project 80 are endless — superb hi-fi systems can be installed in ways
hitherto only dreamed about and never before made practical. No more cutting out and shaping to put modules in position. A few holes
drilled with the aid of templates supplied and the job is done. Now you need never again be faced with problems of keeping the hi-fi from
clashing with carefully thought-out furnishing schemes. (That will surely please wives!) Slider controls have been introduced in place of
knobs and all modules in the range incorporate new up-dated circuitry with emphasis on performance standards and built-in protection
against overload and shorting. The aim was to re-think modular construction completely - to make it infinitely more versatile, even simpler
and more reliable — the result — Project 80 — another triumph for Sinclair, and the most exciting construction modules ever.

the slimmest,most elegant hi-fi modules ever made

Typical Project 80 applications

System The Units to use Units cost

Simpie battery record player  Z.40 £545
54p V.AT

Mains powered record 2.40,PZ2.5 £10-43

player £1.04V.AT.

30W. RMS continuous 2 « Z2.40s, Stereo £30-83

sine wave sterec amp. 80;PZ.6 -£3.08VAT

50W (8 Q) RMS continuous 2 x Z.60s, Stereo £33 83

sine wave de luxe stereo amp. 80; PZ.8 £3.38V.AT.

Indoor P.A. Z2.60,PZ.8 £14-93 d Mount Project 80 on a bookshelf.
f149VAT i° a loudspeaker, a lampshade base

a false wall with two Q.16 lqud-
Project 80 FM tuner. decoder, and A.F.U. may be added as required speakers ... almost anywhere.

wwWwW americanradiohistorv com
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Stereo 80 pre-amplifier
and control unit

@ For P.U., radio and tape
@ Tape monitoring switch
@ Simplest ever fixing

Each channel has its own separate tone and volume controls operated by
sliders. enabling i1deal environmental rmatching to be obtarned. A virtual
earth input stage forms part of the up-dated circuitry that ensures the
finest possible quality from all signal sources. Generous overioad margins
are allowed on all inputs. Clear instructions with template are supplied.

TECHNICAL SPECIFICATIONS

Size — 260 - 50 x 20mm (10} ~ 2 x Zins)

Finish — Black with white indicators and transparent sliders

Inputs — Magnetic pick-up 3mV RIAA corrected. Ceramic pick-up 300mV
Radio 300mV; Tape 30mV
Signal/noise ratio ~ 60dt,
Frequencyrange — 20Hz to 16KHz -
Powerrequirements — 20 to 35 volts
Outputs - 100mV ~ AB monitoring for tape

Controls — Press button for tape radio and P.U Sliders for volume,

bass (- 12dBto —~ 14dB at 100Hz) trebie (+ 11dBto - 12dB at10KHz)

RRp £11.9
Project 80 FM tuner

and stereo decoder

1dB.10Hzto 25KHz ~ 3dB

+£1:19
V.AT.

® Twin dualvaricap tuning: @ On the decoder, solid
4 pole ceramic filter: state stereo indicating

switchable A.F.C. beacon.

Making the Project 80 F.M. tuner and decoder available separately gives
a wider choice of systems and saves money where sterec reception may
not be required. The tuner 1s a triumph of electronic design and assures
excellent performance. The decoder gives a 40dB channel separation with
150mV output per channel. Both units may be used with other than
Project 80 systems.

TECHNICAL SPECIFICATIONS OF TUNER

Size —85 x 50 x 20mm (34 x 2 x 3ins)

Tuningrange~87-510 108 MHz

Detector —1.C. balanced coincidence for good A.M. rejection

One |.C. equal to 26 transistors

Distortion — 0-2% at 1KHz for 30% modulation

4 pole ceramic filterin I.F, section

Aerial impedance—75 Qor 240-300 Q

Sensitivity — 4 microvolts for 30dB quieting

Output - 300 mV for 30% modulation +£119
Power requirements - 23 to 33 volts R.R.P. £11 .9 V.AT.
DECODER .

Size—47 x 50 x 20mm (1§ x 2 x 3ins) R.R.P. £7_4 +8Z\4T

One 19 transistor I.C.

Guarantee

If, within 3 months of purchasing any product direct from us, you are
dissatisfied with it, your money will be refunded on production of receipt
of payment. Many Sinclair appotnted stockists also offer this guarantes.
Should any defect arise in normal use, we will service it without charge,
For damage arising from mis-use a charge(typically £1-00) will belmade.

=sirci=sir—

Sinclair Radionics Ltd. London Road, St. Ives, Huntingdon PE17 4HJ
Telephone St. Ives (0480) 64646

Z.40 & Z.60 power amplifiers
totally short-circuit proof

Z.60

Intended for use in Project 80 installations, these modules readily adapt
to an even wider range of appiications. Both incorporate built-in protec-
tion against short cncumng and nsk of damage from mis-use is greatly
reduced.

ZAOTECHNICAL SPECIFICATIONS

Size - 55 x 80 x 20mm (2§ x 3% x 2ins) 9 transistors

Input sensitivity - 100mV

Output — 15 watts RMS continuous into 8 Q (35v)

Frequency response—10Hz — 100KHz + 1dB

Signal/noiseratio - 64dB

Distortion —at 10 watts into 8 Qlessthan0 1%

Power requirements — 2 to 35 volts

Z.60 TECHNICAL SPECIFICATIONS

Size—55 x 98 x 15mm (2§ x 33 x 3ins) 12 transistors

Input sensitivity — 100-250mV

Output - 25 watts RMS continuous into 8 Q (45V).

Distortion — typically 0-03%

Frequency response — 10Hz to more than 200KHz + 1dB
Signal/noise ratio - better than 70dB

Built-in protection against transient overload and short circuiting
Load impedance —4 Q min: max safeon open circuit

ZA0RRP.£545 + 054VAT Z.60RRP £6.95 + 0 69pV.A.T,

Project 80 active filter unit

Makes a highly desirable part of
any worthwhile system where
Inputs may be from record, radio
or tape. As with Stereo 80,
separate controls applied to
each channel make 1t easier to
obtainideal stereo balance.
TECHNICAL SPECIFICATIONS
Size— 108 x 50 x 20mm (4% x 2 x %ins)
Voltage gain —~ minus 0-2dB
Frequency response — 36Hz to 22KHz controls minimum
Distortion — at 1 KHz — 0-:03% using 30V supply

HF cut off (scratch) — 22KHz to 5:5KHz, 12dB/oct. slope
L.F.cutoff (rumble) - 28dB at 20Hz. 9dB/oct. slope

ree £6.95 03T
Power supply units

PZ.8

Stabilised. Re-entrant current [imit-
ing makes damage from overload or
even direct shorting impossible.
Normal working voltage (adjust-
able) 45V,

@ For scratch and
rumble contro!
@ Transistorised
active circuitry

R.R.P.£7-98 + 0-79p V.AT.
Without mains transformer

PZ.6 30V unstabilised PZ.8 35V. stabilised
R.R.P.£4:98 4+ 0-49p V.A.T. R.R.P.£7:98 + 0:79p V.AT.

To SINCLAIR RADIONICS LTD. ST. IVES, HUNTINGDON PE17 4HJ

Please send post paid

for which | enclose Cash/Cheque for £ including V.AT.
Neme_

Address

WWW Americanr At e ———
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Practical Wireless Classified Advertisements

Classified advertisements 10p per
word (minimum 12 words). Box No.
20p. Semi-display setting £8 per
single column inch. Advertisements
must be prepaid and addressed to
Classified Advertisement Manager,
PRACTICAL WIRELESS, ipC
Magazines Ltd., Fleetway House,
Farringdon Street, London EC4A
4AD. All cheques, postal orders,
etc.,, to be made payable to PRAC-
TICAL WIRELESS and crossed
“Lloyds Bank Ltd.”

Aerials
GENUINE FULL SIZE 7,
I8 element TV aerial _sZ ==c!
as used by leading = & Cotour
TV companies

Guaranteed

Perfect Pictures.

o Save [fs Wesupply
3. this yenune UH F

L !" aenial for only £2 20 can

#  bettied outside or mnside

Al -_"_"'Oual 1y made technecally
advanced design Precision
gnid reflector eliminates ghosting.
== Complete with clamp instructions
advice. Money Back Refund
Wall/Caravan Bracket 25p Low Loss
Cable 10p per yard Plug 8p & FREE
with arder maps & channel reference

of all Radio & TV Transmiiters
SEND DIRECT O DEPT. PW10

isld Rd. Nottingham.

BAINES High Frequency Aerials

Postage paid on aerials inland.

Parabgsam UHF Aerlais: PBM6 £2-40, PBM12
£3-35, PBM18 £4-30.

Multibeam UHF Aerials: MBM18 £3-24, MBM30
£4-40, MBM46 £6-90, MBM70 £12-10.

Stereobeam VHF/FM Aerials: SBM2 £2-95,
SBM3 £4-40, SBM4 £4-80, SBM6 £7-25, 300/75
Balun £1-60, RZ100 Alignment Bearing £7-60,
Rotators £25-52

Amplifiers: Masthead with Power supply £8-25,
Setback battery £4-00.

Accessories: Large SAE. Co-ax 4p and 8p/m.

11 Daie Cres., Tupton, Chesterfield 542 6DR
Telephone 863755

VHF/F.M. Aerials. Loft Type, Ten for
£6. Roof Type, Ten for £15. Samples
each type £3. J. E. Cook, 90 Ewhurst
Road, Crawley, 23885 Sussex.

Ladders

LADDERS ‘Special Offer’, Unvarnished
triples. 9ft 7in closed—24ft 7in ex-
tended. £18-70 delivered. Home Sales
Ladder Centre (WLS2) Haldane
(North) Halesfield (1) Telford, Shrop-
sire. Tel: 0952-586644.

Service Sheets

SERVICE SHEETS, Radio, TV etc,
8,000 models. Catalogue 15p. S.A.E.
enquiries. Telray, 11 Maudland Bank,
Preston.

SERVICE SHEETS for Televisions,
Radios, Transistors, Tape Recorders,
Record Players, etc., from 5p with free
Fault-Finding Guide. S.A.E. orders/
enquiries. Catalogue 15p. Hamilton
Radio, 47 Bohemia Road, St. Leonards,
Sussex. Telephone Hastings 29066.

1114

SERVICE SHEETS 40p plus S.AE.

NEW BOOKS & PUBLICATIONS PRICE
HANDBOOK OF TRANSISTOR EQUIVALENTS & SUBSTITUTES. 1st.Book by Babani... £0.40
HANDBOOK OF TRANSISTOR EQUIVALENTS & SUBSTITUTES. 2nd.Book by Babani... £0.95
HANDBOOK OF RADIO TV TUBE & VALVE EQUIVALENTS by Babant ............. . £0.40
HANDBOOK OF INTEGRATED CIRCUITS (!Cs) EQUIVALENTS & SUBSTITUTES ...... £0.75
TV FAULT FINDING BOOK by Data Publications Ltd. 405/625 Edition. 124 pp. < ...+ £0.50
COMPREHENSIVE COLOUA TV MANUAL . Lists common fauits on most colour TVs .. £2.25
UNDERSTANDING TELEVISION by J.R.Davies. 405/625/Colour Edition. 512 pp..... £2.10
USING AN OSCILLOSCOPE by D.W.Easterfing. 10BppP. «ccoviiirtrniinnatonnnnas £0.70
Fault Location Exercises 1n Radio & TV Servicing by K.J.Bohlman. Volume 1. . £0.80
Fault Location Exercises 1n Aadio & TV Servicing by K.J.Bohlman. Volume 2........ £1.35
Mechanics Course 1n Radio, TV & Electronics 222 (433) by B.Fozard & G.N.Patchett .
First Year. Principles and Calculations. (Fozard) cioierneeninennnnnnns £0.50
Part 1. Electronic Systems. (Patchett) ... ......... £0.85
Part 2. Second Year. Electronic Systems. EPalchett; ao £0.95
Part 2. Third Year. Electronic Systems. (Patchett £2.00
MAZDA BOOK OF PAL RECEIVER SERVICING by D.J.Seal. 288 pp . . £3.80
DICTIONARY OF RAD!O & TELEVISION by W.E.Pannett. 380 pp.....cciuvnncaeanns £1.80
TELEVISION ENGINEERS POCKET BOOK by P.J.McGoldrick. 6th Edition. 400 pp .. £2.50
WORLD RADIO TV HANDBOOK 1972, 26th Edition. 384 pp. Special reduced offer ..., £0.90
ELECTRONICS IN MUSIC by F.C.Judd. 169 pp. Circuit designs and operation....... £3.15
HOW TO GET THE BEST OUT OF YOUR TAPE RECORDER by P.J.Guy. 142 pp £1.50

A LARGE SELECTION OF OTHER BOOKS AVAILABLE AT OUR NEW SHOP PREMISES®*"**
OPEN UNTIL 8pm. MONDAY TO SATURDAY. CALLERS WELCOME TO COME AND BROWSE

NEWNES RADIO & TELEVISION SERVICING books bought & soid (all years) good prices patd
Please add 10% for Postage and Packing on all books. Send large S.A.E. for FREE booklists

BELL’'S TELEVISION SERVICES
190. KINGS ROAD. HARROGATE, YORKSHIRE.
00000000000000000000000000000000000000000

000000000000000000000000000000000000000000

SERVICE SHEETS - VIANUALS - BOOKS
SERVICE SHEET CATALOGUE 25p

OVER 12,000 SERVICE SHEETS & MANUALS IN STOCK ON COLOUR/MONO TELE VISIONS
RADIOS, RADIOGRAMS, T/RECORDERS, R/PLAYERS, ETC.

S.A.E. WITH ENQUIRIES

Telephone 0423 - 55885

Service Sheets

LARGE SUPPLIER
OF
SERVICE SHEETS

(T.V., RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,
STEREOGRAMS, RADIOGRAMS,
CAR RADIOS)

ALL AT 40p EACH
*“ PLEASE ENCLOSE LARGE S.A.E
WITH ALL ENQUIRIES & ORDERS "
Otherwise cannaot be attended to

{Uncrossed P.O.'s please, original
returned If service sheets not available.)

PLEASE NOTE
We operate a "'by return of post’ service. Any
claims for non-dellvery should be made within
7-days of posting your order.

C. CARANNA

71 BEAUFORT PARK
LONDON, N.W.11
We have the largest supplies of Service
Sheets (strictly by return of post). Please
state make and model number alternative.
Free TV fault tracing chart or TV list on
request with order.
Mail order or phone 01-458 4882

Educational

GO TO SEA as a Radio Officer. Write:
Principal, Nautical College, Broad-
water, Fleetwood FY7 8JZ.

AMIMI, MAA/LMI DIPLOMA, City &
Guilds, etc. Thousands of passes. For
details of postal courses in all
branches of Engineering and illus-
trated book—FREE—BIET (Dept.
BPWCL/02) Aldermaston Court, Read-
ing RG7 4PF. Accredited by CACC.

wyww americanradiohistory com

CITY & GUILDS
EXAMINATIONS

Make sure you succeed with an ICS home study
course for C & G Eiectricat Installations, Tele-

t hnict and Radio Ama-
teurs. Free detalls from: International Correspon-
dence Schools, Dept. 732D, Intertext House,
London, SW8 4UJ.

COLOUR
TV SERVICING

Make the most of the current boom. Learn the
technlques of servicing Colour & Mono TV sets
through new home study courses, approved by
leading manufacturers. Also radio and audio
courses. Free details from: International Corres-
pondence Schools, Dept. 732D2, Intertext House,
London, SW8 4UJ.

TECHNICAL
TRAINING

Get the qualifications you need to succeed.
Home study courses in Electronics and Electrical
Engineering, Maintenance, Radio, TV, Audio,
Computer Engineering & Programming. Also self
build radio klts. Free details from: International
Correspondence Schools, Dept. 73203, Intertext
House, London, SW3 4UJ.

ENGINEERS—get a technical certifi-
cate. Postal courses in Engineering,
Electronics, Radio, T.V. Computers,
Draughtsmanship, Building, etc. FREE
book from: BIET (Dept. BPWCL/32)
Aldermaston Court, Reading, RG7 4PF.
Accredited by CACC.

Situations Vacant

WORK IN CENTRAL AMERICA

Radio Technician needed for Guatemala.
Radio Engineer needed for Honduras.
Work with the British Volunteer Pro-
gramme.

Information: Fran Chadwick, CIIR Overseas
Volunteers, 41 Holland Park, London, W.11.
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Jobs galore! 144,000 new computer
personnel needed by 1977. With
our revolutionary, direct-from-
America, course, you train as a
Computer Operatorin only 4 weeks!
Pay prospects? £3500 - p.a.

After training, our exclusive ap-
pointments bureau—one of the
world’s leaders of its kind—intro-
duces you FREE to world-wide
opportunities. Write or 'phone
TODAY, without obligation.

London
Computer Operators
Training Centre
S65, Oxford House

9-15, Oxford Street, W.1.
Telephone: 01-734 2874

For Sale

TV LINE OUTPUT TRANSFORMERS
Tidman Mail Order Ltid.. 236 Sandy-
combe Rd.. Richmond. Surrey, TW9
2EQ. 01-948 3702.

SEEN MY CAT? 5,000 items. Mechani-
cal & Electrical Gear, and materials.
S.A.E. K. R. WHISTON, Dept. PW,
NEW MILLS, Stockport.

Books and Publications

Technical Books -
RadioiElectronics

Handbook of Tested Transistor Circuits, ........ £0-40
Radio Servicing for Amateurs. . .. ...... .. £0-20
Practical Radio Inside Qut.......... £0-40
Coil Design and Construction Manual. . . . £0-30

Boys Bk of Crystal Sets and Simple Circuits .. £0-18
Transistor Circuits Manual No. 1. ..., .

Transistor Circuits Manual No. 2,
Transistor Circuits Manual No. 4. .. ... .
Transis Circuits for Radio Controlled Mod
Rad & Electr Colour Codes and Data Chart.
Handbk of Transistor Equiv.and Substitutes. . a
Hi Fi, PA & Disco Amplifier Design Hndbk. . ... .. £0-75
High Fidelity Loudspeaker Enclosures. . . . .

Transistor Test £quip.and Servicing Manual, . £0-25
Handbook of Simple Transistor Circuits .. . .£0-35
Modern Transistor Circuits for Beginners. £0-40
Sound and Loudspeaker Manual. .. ... £0-50
Practical Car Radio Handbook. ..1....... £0-30
Radio TV and tndustrial Tube & Valve Equiv. £0-40

Know Your Oscilloscope . ................... €170

Television Servicing Vol. No 1 . . £0-85
Television Servicing Vol. No. 3. . £0-60
Television Servicing Vol. No. 4. . £0-85

Using an Oscilloscope. ............ .. £0-70

Servicing Transistor Radio Receivers. .£0-75
Television Timebase Circuits. ... ... ..E£100
Jack Daws Service Clinic. . .................. £1-35
NEW TITLES NOW AVAILABLE
Manual of Electronic Circuits for the Home. . .. .. £0-50
Modern Crystal Set Circuits for Beginners. . ..£0-35
Electronic Novelties for the Motorist. . .. .. £0-50
2nd Book of Transistor Equiv. & Substitutes. £0-95
Handbook of Electronic Musical Novelties, . . . £0-50
Transistorised Novelties for Hi Fi Enthusiast. . £0-35
Fault Location Exercises m Rad.& TV Vol.1. . £0-80
Fault Location Exercises in Rad.& TV Vol.2. £1-35

Colour TV Picture Faults. . ............... C£2:50

99 Ways to Improve your Sh.Wave Listening. £1.90
Semi-conductors trom A—Z. ... ......... £1-50
Modern Electronic Troubleshooting. . . . £1-30
104 Ham Rad.Proj. for Novice & Technician. £1-25
How to Solve Sotid State Circuit Troubles. . £1-75

Integreted Circuits Equiv.& Substitutes Hbk. . . . . . £0-75
PLEASE ADD 10% FOR POSTAGE & PACKING
FREE lists of other titles avail on request. Send to:

RADIO BOOK SERVICE
40 Elwill Way. Baclienham BR3 2RZ

WORLD RADIO TV HANDBOOK 1974,
£3-15. How to Listen to the World,
£2:00. Postage and VAT included.
David McGarva, PO Box 114, Edin-
burgh EH1 1HP.

SW-BC LOG with time indication, post
free. Pay £0-80 at any post office to
National Giro account 651-4154.
SVERIGES RADIOKLUBB, UK treas-
urer.

DIRECT FROM MANUFACTURER—a
comprehensive catalogue of UHF &
VHF/FM  aerials, fixing brackets,
chimney lashings, clamps, masts, am-
plifiers, cable, etc., for the D.LY.
enthusiast. Complete with useful in-
stallation hints. Send 3 stamp to
CLAYDEW ENTERPRISES (PW), 261
Hardess Street, London S.E.24.

“SHORTWAVE VOICES OF THE
WORLD,” £1-70, postage and VAT I1lp.
“"SWL  Address Book,” £1-55+11p.
“Confidential Frequency List,” £1-70+
Ilp. “Guide to International Medium
Wave Broadcasts,” 20p+4p. Books and
full details from any bookshop, or in
difficulty write to: David McGarva, PO
Box 114, Edinhurgh EHI 1HP.

Wanted

FOP PRICES PAID for NEW VALVES
and TRANSISTORS
popular T.V. and Radio types.
KENSINGTON SUPPLIES (C),
367 Kensington Street, Bradford 8,
Yorkshire.

WE BUY New Valves, Transistors and
clean new components, large or small
quantities, all details, quotation by

return.  WALTON'S, 65 Worcester
Street, Wolverhampton.
EARLY WIRELESS LITERATURE

before 1934. Johnson Raffles, Haver-
breaks, Lancaster. Telephone 67770
evenings.

WANTED, buy not rent. Used tele-
phone answering machine in working
order, G.P.O.-approved, record caller’s
message. Fergus, 38 Salisbury Avenue,
Belfast BT15 5DZ.

Receivers and Components

Send
stomp for lists,

R.D.I. Ltd
Chilton Works
Garden Rd.,
Richmond,
Surrey,
TW9 4NS

For valve ‘and
transistorized re-
corders from £2 ea.

NEW MODEL V.H.F. KIT MK2
Our latest kit. Improved design and performance
plus extra amplifier stage, recelves alrcratft,
amateurs, moblle, radio 2, 3, 4, etc., this novel
little set wlll glve you endless hours of pleasure
and can be bullt In one evening. Powered by 9 volt
battery, compiete with easy to follow Inslruction
and bullt In |ack socket for use with earphones or
amplifier.

Only £3-50 +p.&p 15p U.K. only.
Ilustrated catalogue of selected kits and com-
ponants, 20p Inc. VAT, P&P free.

ALL PRICES PLUS 10 VAT
Galleon Trading Co,
12, Burrs Way,
Corringham,
Stanford-Le-Hope,
Essex. SS17 9DE
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PRECISION
POLYCARBONATE CAPACITORS
Close tolerance. High stability. Extremely
low jeakage. All 63v D.C. Plus or minus
1% tolerance: 0:47uF—56p; | -0uF—66p;
2-2,F—80p; 4 7uF—£)-30; 6 BuF—£1-64;
10-0uF—£2-00; I54F—£2-75. Also available

+2% and + 5%, ex. Stock.
TANTALUM BEAD CAPACITORS—
Values available: 0 ], 0:22, 0 47, 1-0, 2 2,
4-7, 6:8uF at 15v{25v or 35v; 10-0uF at 16/20v
or 25v; 15-0uF at 10/16v or 20v; 22 OuF at
6/10v or 16v; 33-0uF ac 6V or 10v; 47 OuF at
3v or 6v; 100uF at Iv.
All at 10p each; 10 for 95p; 50 for £4-00.
TRANSISTORS: BCI07, 8Cl08, BCIl09;
All at 9p each: 6 for 51p; 12 for 96p. May be
mixed for quantity price. BC182 and BC212 at
10p cach; AFI78 ac 30p each. All brand new and
marked. Full spec. devices.
POPULAR DIODES. IN914, 6p each; 8 for
45p; 18 for 90p IN916, Bp each; & for 45p; 14
for 90p; 1S44, 5p each: |1 for 50p; 24 for £I.
All brand new and marked.
NEW LOW PRICE—400 mW Zaeaners,
Values available 4 7.5 6,6-8,7.5,82,9 (, 10,11,
12, 13-5, ISV. Tol. : 5% at 5 mA, All new and
marked. Price 7p each; 6 for 39p; |4 for 84p.
Special offer 6 off cach voltage (66 zeners:
65,

£3-65.
RESISTORS. Carbon film 5", }W at 40°C (W
at 70°C, Range from 2 2{) to 2-2M{} in EI2
series, i.e. 10, 12,15, 18,22, 27, 33, 19, 47, 56,
68, 82 and thewr decades. High stability, low
noise. All at Ip each: 8p for 10 of any one
value; 70p for 100 of any ona value. Special
pack—I0 of each value 2-212 to 2-2M (2 (730
resistors) €5,
440v  A.C. CAPACITORS: 0 |uF, size
ilin x 4in—40p; 0-254F (11" x :")—55p;
0:47 and 0 -SuF (17" x 3")-—66p; | OuF (2" x }”)
—85p; 2-0xF (2” x |”)—£1-15,
SILICON PLASTIC RECTIFIERS | 5 amp.
Brand new wire-ended DO27. 100 P.1.V. at
Tp each; 4 for 26p. 400 PIV at 8p each; 4 for 30p;
800 PiV at |1p each; 4 for 42p.
7p Post and Packing on all orders below £5-00-
Export orders—please add cost of air'sea mail-
PLEASE ADD 10% V.A.T.
TO ALL ORDERS
Send S.A.E. for lists of other ex-stock items,
L.E.D.'s, disc capacitars, electrolytics etc.
Wholesale price lists available to bona fide
companies.
MARCO TRADING
Dept. W3, The Maltings, Station Road,

WEM, Salop.
Tel: NANTWICH (Cheshire) 63291.

ANGLIA
TRANSFORMERS

SUB MINIATURE MAINS
Primary 0-240 V 50/60 Hz

3 V Type. Output 3-0-3 V rms. 200 mA
9 V Type. Output 9-0-0 V rms. 70 mA
12 V Type. Output 12-0-12 V rms. 50 mA
20 V Type. Output 20-0-20 V rms. 30 mA
E.S. Screen. Clamp Construction.
Size 28mm x 27 x 21H. F.C. 35 x 4 BA
£1:05 each inc. UK. P & P.

MINIATURE MAINS

Primary 0-240 V 50/60 Hz
6 V Type. Output 0-6, 0-6 V. 6 VA
9 V Type. Output 0-9,0-9 V.6 VA
12 V Type. Output 0-12, 0-12 V. 6 VA
20 V Type. Output 0-20, 0-20 V. 6 VA
Two Separate Secondaries
E.S. Screen. Clamp Construction.
Size 46mm x 31 x 38H.F.C. 53-5 x4 BA.,
£1-10 each inc. UK. P & P

Plus VAT 10%:-

ANGLIA GONTROLS LTD
GRANGE ROAD . TONGHAM
FARNHAM SURREY

COMPONENTS GALORE. Pack of 500
mixed components manufacturers sur-
plus plus once used, Pack includes
resistors, carbon and W.W., capacitors
various, transistors, diodes, trimmers,
potentiometers etc. Send £1+4 10p p&p.
C.W.0. To: Caledonian Components,
Strathore Road, Thornton, Fife.

TUNBRIDGE _WELLS, Components
from Teleservice, 108 Camden Road,
Tunbridge Wells, Kent. Telephone
31803.
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TREASURE TRACER
MK Hi Metal Locator

Varlcap tuning

Britaln's best selling matal
locator kit

Welghs only 220z.

Speaker and earphone operation
Knocks down to only 17in.
Prebuilt search coil assembly
Minlistry approved design

As seen on BBC1 and BBC2 TV
You only need soldering iron,
screwdrlver, pliers and snips
Five transistor circuit

Send s.a.e. for leaflet

[
L ]
L
-
L ]
L]
-
L]

MINIKITS ELECTRONICS,
¥5a LANGLEY DRIVE, WANSTEAD
LONDON. B9 LN (Mail order anlyl

VEROBOARD .1 015 Plain0-15
24 x51In 26p 26p 13p

i x3%in 23p 18p 12p
33 x5In 30p 32p 20p
34 x3%in 26p 28p —
Track cutter 40p 40p —_

MINIATURE CERAMIC

CAPACITOR KITS
KIT 1 10 each &6 value 22pf to 1000pf 50V Total 112

5
KIT 2 25 each E6 value 22pf to 1000pf 50V Totzg!;g

SEMICONDUCTORS
8 pin dil 741 39p, BC 107 10p, BC 108 10p, BC109
10p, 1N914 4p
SWITCHES
Toggle switch. 250V 1-5A SPST 18p, DPDT 25p
Slide Switch. DPDT minlature or standard 11p
Push to make, non locking 12p
MINIATURE VERTICAL PRESETS
100Q, 2200, 4700, 680Q, 1K, 2-2K, 4-7K, 6-8K,
10K, 22K, 68K, 100K, 4p each.

NEK ELECTRONICS (W2)
28 Carnegie Road, St. Albans, Herts
Please add 10p P. & P, Mall order only

b a2 N B B R J X N & B} & J} /
‘““‘Globe-King’’
V.H.F. & SHORT WAVE KITS
Precision standard. low cost valve and
transistor Kits 10-350 m. V.H.F. 80-180
MHz. “Easy-Build” diagrams and sim-
plifted instructions. For free literature
send S.A.E. to sole manufacturers.
(Overseas: Int. Reply Coupon).

JOHNSONS (RADIO) Est 1943

Shaw St, Worcester, 3QQ
l Tel. 24864 A JOHN BANNER CO l
AN G S

BRAND NEW COMPONENTS by
return. Electrolytlcs 16V, 25V
0-47, 1, 2-2, 47, 1 mf s.—4p
41, p. (50V—5 g)) IOOJ—Slzg (50V—7p)
220 — 6p. ubminiature
bead-type tantalums -1/35V, 0-22/35V,
0-47/35v, 1/35V, 2:2/35V, 4-7/35V,
10/16V—8p. Mylar Film 100V—0-001,
0002 0-005, 0-01, 0-02—2p. 0-04, 0-05—
D .068, 6-1—31,p. Polystyrene 63V.
12 Senes 10 pf. —1 000 pf.—2p. 1,200
pf -+10 000 pf.—3p. Miniature ghstab
{stors, 5%, E.12 series—Carbon Film
3W 1010M0 (10% over 1 Me
etal Film 13 W 100—2:2MQ and 1
270—10MQ all S¢p each. Postage 8p.
The C.R. Sdpeg Co., 127 Chesterfie d
Rd., Shefliel

TRANSISTOR AMPLIFIERS 50p Vol/
Tone Pre-Amps 30p. LW-MW Mixer-
osc panels 50p all with circuits. Record
player cabinets £3. Radio cabinets,
suitable ext speakers colours
blue, brown, yellow. 5p Malns
droppers 76} <+ 66( <+ 66{) +
25() + 24Q 4 260 30p. Archer, 9 Pine
Grove, Maidstone, Kent.

MANUFACTURERS Surplus com-
onents. Mixed packs al ost free,
esistors 20p. Capacitors 60p. Discs
40p. Hardware 25p. Relays 60p. Four
digit magnetic counters 20p. Ferric
Chloride LB 52p. Samples and lists
20p stamps. Derwent Radlo, Scar-
borough.
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ELEVEN BAND RADIO. SW 14,
Marine. LW. MW, FM. PSB (76-86).
Aircraft (108-136). PSB (148-174). Batt/
Mains. BFO. Fine Tune, Squelch. Out-
put 1-3W. £58. SAE full lists, multi
band radios, also Grundig Bargams
Satellit, 12 band £118. Langtons Radio,
Hi gBSStreet ROCESTER Staffs. 088

INTEGRATED CIRCUIT and FET
modules for construction of low-cost
receivers, converters, pre-selectors,
etc. SAE details,—P. R. Golledge, Glen
Tor, Torrmgton, Devon.

5-N CHANNEL FETS TYPE 3819E—£1
(incl VAT). Full spec devices complete
with circuit details for building volt-
meter, timer, etc. For full list of fets
and other transistors available, send
10p. Redhawk Sales Ltd, 45 Station

Road, Gerrards Cross, Bucks. Mail
Order Only.
SL403D AUDIO IC—£1:65. Finned

heat-sink—16p. Fibre Glass P.C.B.s for
latest Mullard stereo pre-amp. Input
board—75p. Tone/Filter board—85p.
P&P—10p. Quantec Multitechnic Ltd.,
Morpeth, Northumberland.

Miscellaneous

Darned

Electronic

W izardry

by Dewtron (VAT extra.

Famous kits, ¢.g. waa-waa complete
kit £2-95; Fuzz kit £5:50 auto
rhythm modules P &

Ring Modulator medules

whole range of synthesiser modules,
musical novelties, etc. Catalogue 15p
from D.E.W, Ltd., 254 Ringwood
Road, Ferndown, Dorset

24 WATTS PEAK!

Beautiful bookshelf units in mahogany
type finish. Employs infinite baffle
enclosure with dual cone 8 ohm
drive unit. Brand new with 6’ leads.

£9:80 Per Poir P&P 60p

GREGG T rorre;

PW3, 24 Cranbourn Street
Leicester Sq.london WC2

GLASS FIBRE P.C. BOARD. Large
supplies available ‘,in single sided
one ounce copper 2p per 3 s? inches
(under 1 foot). per sq. ft. (over
1 foot). '.in doube sided one ounce
copper lp fper 8q. inch (under 1 ft
£]1 per sq. (over 1 foot). Please add
10p per 8q. foot postage and packing.

We can cut to iour size at 1p per cut.
Solid State Li tinf The Firs, Small-
worth Lane, Garboldi

sham, Diss, Nor-
folk.

AMTRON KITS8. Your Devon Stockist.
7E60Wenmouth. 50 South Street, Exeter

wWWWwW americanradiohistorv com

DON'T LOOK

unless you can resist the temptation to

get these super ‘attention-getters':

¥ Pocket-sized MAXI-VOLT Big
#inch  Spark Generator (instant
15,000 volts!). Ready-made, needs
no batteries. Carry it around any-
where. Only weighs about 3 oz.
(89g.) send £1-35 for your Maxi-
Volt now!

% Unique TRANSMITTER/RE-
CEIVER Kit. No licence examina-
tions or tests required to operate
this transistorised equipment. Easy
to build. Get transmitting. Send
£5:90 for yours now!

v 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 £2-20 now!

(all prices include V.A.T., packing
& postage.)
Send remittance to
BOFFIN PROJECTS,

4 CUNLIFFE ROAD,
STONELEIGH, EWELL, SURREY
(Mail order only)

Or for more details, send 15p for lists,

plus free design project sheet

MULTIMETER AC-DC Type U-437
10k0hms{\/ 2:5% Precision

&-DC 01-1A - 5 Ranges

i) DCIAC 2:510 1000 V - 6 Ranges
Zihms-100to 1 MegOhm - 4 Ranges
Frequency: 45-40kHz - 2 Ranges
TAUT SUSPENSIONS
MOVEMENT

Complete with steel case
Dimensions without case

212xNBx £4 95

3 7smm

5
AC/DC Multimeter type U4324
&-DC 0-06-3A - 6 Ranges.
&.AC 0:3-3A - 5 Ranges
w.DC 0:6-1200 V - 9 Ranges
w-AC 3-900 V - 8 Ranges
Frequency: 45 to 20kHz-2 Ranges.
Aesistance: 500 Ohm to 5 MOhm
I Ranges.Decibel: —10 to -} 12dB
-2 Ranges. Accuracy | 2 5%
fOimensions: 167 x 98 x 63 mm
oniy £8.00 <rrrrrsrensao e ]
| SUPERTESTER A80 R ICE

- 10 Fields - 80 Ranges: Plus
a lot of accessories for
measurements _of 500A-AC
100 A{DC- Temperature~
—50C to +200C- Magnetic
fields up to 15 KGauss-
Phase indicator- EHT 25kV
Electronic VoIt Qhm- meter
Transistor Diode Tester etc.
Dimensions: 128 x 95 x 32 mm

30‘0 grav‘ns 2bk0hm/V Accuracy £1 8 50

1% DC Ask for free catalogue accessories Extra
Add 10% VAT to all items + 35p P&P
ELECTRONIC BROKERS LTD.
49-53 Pancras Road, London NW1 2QB Tel: 837 7781

HARDWARE SUPPLIES. Sheet alu-

minjum individual sizes or standard

packs, drilled to spec. Screwsi nuts,
]

washers etc. Fascia pane in
aluminium individual requirements.
Printed circuit boards, one-off or

small runs. Printed circuit drafting
tapes etc. 7p for list. Ramar Construc-
tor Services, 29 Shelbourne Road,
Stratford on Avon. Warwks. CV37 9JP.

AERIAL WIRE. PVC covered multi-
strand tinned copper. 25ft-23g 50ft-45p.
75ft-67p. 100ft-89p. 150ft-£1-32p. 200ft-
£1:76p. Including VAT. plus 12p
P&P. Al Radlo Com onents The
Borough, Canterbury, Kent CT1 ZDR
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Versatile
in
ONE

MIN-LAB =" Comprising -
AC and DC Voltmeter @ Audio Generator
Ohm Meter @ Resistance Substitution
Capacitance Substitution @ DC Ammeter
@ Battery Supply @ RF Signal Generator
@ RF Field Strength indicator.
This new, unique instru- .
ment combines all you need £1 1 95
for testing. Money back if includes
not satisfied. VAT & p. & p.
Cash with order or send s.a.e. for illustrated dato
sheet to:
H. ASSOCIATES LTD. (DEPT. PW)
Cricketfield Lone, Bishop’s Stortford, Herts.

Build your next project in
a BEC (Book end chassis)

New improved with alioy
trim on botlom of all
cabinets. Now in easy to

assemble kils.

GH3 (ljustrated) ,. . 14” x9” x 4” . .. £4-00 P & P 45p.

Other sizes. SAE with enquiries

H. M. ELECTRONICS 275a, Fulwood Rd, Sheffield

$103BD

AUTOMATIC
WIRE STRIPPER

AS SUPPLIED TO
LEADING ELECTRONIC COMPANIES

PRINTED CIRCUIT BOARDS

Professional printed circuit boards custom
made for your design. Delivery 4 days.
Typ. price: 3” x 2” board £3-36, plus VAT.
Trade and retail. S.A.E. for details or
phone Colchester (0206) 47010.

B. J. CLUES (Electronic and Radio
Engineer), Shaftsbury House,
40a Culver Street, Colchester.

BA Ly'_;JTS Per 100
BO and Size Nuts Boles Wirs
WASHERS ° 53p 75p 29p

46p 53p 22p
3Sp 46p 18p
6 29p 35p I8p

bolts, shake-

Assorted length 2
4
proof washers. }

a GROM
Tappi o
TERRSE] oox of 77| METS @
Box of 100 o9
100 Assre,

or
Assrt.zgn 51'] é;’a:o;ieu 44“

5“ SIDE CUTTERS 5" PLIERS

Foz | =0

" [} laced
89P e ™ | imeiees ggg
Post free I QOrders under £2 I All prices

over £2 add p & p I15p | include VAT

SILHILL PRODUCTS
Dept. WP3,226 Mary Street, Birmingham BI12 9R}
Tel. 021-440 3600

LOW COST I.C. Mounting. I.C. pin
sockets in lengths of 100 for %)

(p&p Sp). Quantity rates. S.A.

details and sample. GASKELL, Oak

Lodge, Tansley, Derbyshire.

BUILD IT in a DEWBOX quality
cabinet. 2in x 2l,in x any length.
D.EW. Ltd.,, Ringwood Road, FERN-
DOWN, Dorset. S.A.E, for leaflet. Write

now—Right now.

EXPERIMENTERS! Hundreds of un-
usual items cheap. 1974 catalogue 513 p.
GRIMSBY ELECTRONICS, 64 Tenny-
son Road, Cleethorpes, Lincs. (Mail

Order Only.)

INCL. PP & VAT

GRIPS AND STRIPS
WIRE
IN ONE OPERATION

IDEAL GIFT
ELECTROLINK

ULLSWATER CRESCENT
COULSDON CR3 2UG SURREY

EXPERIMENTERS 5
LOOKING FOR SOMETHING DIFFERENT
o &

e “HIGH

GAIN
% AERIAL®

SPECIALLY DESIGNED FOR USE WHERE
SPACE IS LIMITED

Alloy caged. ldeal for S.W. Enthusiasts
Beam rotary reception

260 UNIQUE DESIGN
Complete Kit,
@: Base, mast, aerial,
charts
Fabulous
* Value
£3-50 PP Paid
ALL WAVE _4.?
Also included in this Kit, CHARTS of Frequency
Allocations. International call signs. World
time, Codes, Map, etc.
TUBULAR METAL PRODUCTS
7 LOWESMOOR TERRACE, WORCESTER
ENGLAND

12 VOLT
FLUORESCENT LIGHTS

{as illuscrated by Thorn AEl)

Beat power cuts., Be independent. Ideal
for caravans, tencs, emergency lighting, etc.
Works anywhere where 12v is available.
Guaranteed for six months. Ready to use at:
12 ins. 8 watt £4-00 post paid \ Including
2l ins. 13 watt £5-00 post paid /| V.AT.
Callers welcome.
For lists or enquiries, large s.a.c.
SALOP ELECTRONICS, 23 WYLE COP
SHREWSBURY, SHROPSHIRE.

AERIAL BOOSTERS—£3:25

We make three types of Aerlal Boosters: B45-
UHF 625, B12-VHF 405, B11-VHF RADIO

VALVE BARGAINS
ANY 5—50p, 10—75p, 50—£3-30:—
ECC82, ECLBO, EB91, EBF89, EFB0, EF85, EF183,
EF184, EY88, PCCB4, PCC89, PCC189, PC97,
PCFB0, PCFg6, PCF805, PCF808, PCL82, PCLa3,
PCL84, PCL8S5, PFL200. PL36, PLB1, PL504, PY33,
PY82, PY800, PY801, 30L15, PC86, PC88.

18” UHF/VHF (BBC2) £6-00

Thorn-850 or Pye, with s2t of spare valves.
Carrlage £2:00 (Untested).

100 MIXED RESISTORS—65p

+ to 2 watt—10 ohms to above 1m-ohms (our
choice) 100 mixed Ceramic Capacitors from
1PF to 8200PF (our cholce) 65p.

BARGAINS PARTS

Transistor UHF Tuners—£2-00, 500K-ohms V/C
wlith Switch—20p. 50 mixed Tuner Valves—£2-25.
Brand New Transistors BF173, BC171, BC153,
BC135, BC113, BC117, BC115, BA102, BA129.
All 19p each.

Aliprices include V.A.T. p. & p. 10p per order
Money back guarantee. S.A.E. for leaflets.

ELECTRONIC MAILORDER
(BURY) LTD.
62 Bridge St., Ramsbottom, Bury,
Lancs. Tel. Rams 3036

Please mention

PRACTICAL
WIRELESS
when replying to
Advertisements

EX COMPUTER PC PANELS

4 x 2in packed with semiconductors and
top quality resistors, capacitors, diodes
etc. Guaranteed min. 35 transistors,
plus data. 10 boards 50p (12p)

Special Bargain Pack
25 boards for £1 (30p)
Panels with 4 Power

transistors sim OC28 50p (10p)
COMPUTER GRADE
ELECTROLYTICS
12,0004 100v, 5 x 24 dia 5p (25p)
30,0004 25v 65p (20p)
ELECTROLYTICS

4,000p 70v, 7,000 70v, 3,6001 40v,
10,0004 50v. 44 x 2 in dia 55p (14p)

10,000z 35v, 5,000z¢ 35v, 44 x 2in
- s 40p (12p)
2,0004 30v, 400 40v, wire ends 15p (6p)

N100 piv29A, Si diodes 4 for £1 (10p)

100 piv 3A, Si diodes 4 for 50p (7p)

250 mixed resistors 60p (94p)
250 mixed capacitors 60p (94p)
200 Si planar diodes 50p (7p)

Sub-min co-ax connectors
4 prs 50p (7p)

Min. glass neons == -~12 for 50p (7p)
Reed relays mixed 10 for 50p (7p)
Micro switches 8 for 50p (9p)
Assorted relays 8 for £1 (18p)
Papst extractor/blower fans

100 c.f.m. 44 x 44 x 2in  £3-50 (28p)
QH bulbs 12v 55w (also some

6v bulbs) 50p (6p)
Postage and package shown in brackets.

Please add 10% VAT to prices.

KEYTRONICS
(Mail Order only)
44 EARLS COURT ROAD
LONDON W38. 01-478 8499

wwWwW americanradiohistorv com
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TOP QUALITY—LOW COST

P.R40

SOLID STATE
R.F. PRESELECTOR

The PR40 R.F. Preselector is the solid state version of the world famous
PR30 which it now supercedes.

It employs Silicon “N' Channe! FET (Ficld Effect Transistor) front end.
followed by silicon NPN Broad Band R.F. Amp., and will substanuially improve
receiver performance over the range | 5 to 35 MHz. providing a considerable
increasc in gain up to an overall average of 30dB. with improved image
rejection and noise ratio.

Supplied complete with co-ax plug (less standard 9 volt PP6 Battery). 12
months Guarantee . . £11-13 Carr./VAT Paid

MULTIBAND—6

SOLID STATE
SHORT WAVE RECEIVER KiT

All transistor T.R.F. Receiver tunes 550 KHz to 30 MHz (540 to 10 metres)
complete coverage—no gaps. Medium waves—Trawlers—Ship [ Shore
Telephone—All Six Amateur 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 Tuning. .

A Quality CODAR-KIT with 12 months Guarantee. No technical knowledge
reguired, simple to build, printed circuit and Pictorial Instruction Manual.
fully dectailed step by step.

Complete Kit with 4 Coils (less standard PPé battery). £16-4

Stamp brings illustrated leaflets. Carr.

]
VAT Paid

ON THE DESIGN STAFF—
G3SZM GlIRE

REEAR,

CODAR"

_"l_m\ VALCON WORKS - BURRELL BUILDINGS -

AMATEUR RADIO EQUIPMENT

COMMUNIGATION RECEIVER

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.

Complete ready built £32-56 Carr./VAT Paid

SEND FOR YOURS TODAY!

NOTE: These CODAR Receivers meet the BREMA specification
for Communication Receivers. Some portable receivers being adver-
tised as Communication Receivers do not meet these requirements.
llustrated leaflets and H.P. details free.

TELECOMMUNICATIONS AND ELECTRONIC
EQUIPMENT SUPPLIERS TO H.M. AND OQVERSEAS
GOVERNMENTS

CHURCHILL INDUSTRIAL ESTATE - LANCING - SUSSEX

Tel. 090-63-61901 BNI5 - 8TZ

ESSENTIAL BOOKS FOR RADIO AMATEURS

RADIO AMATEURS' EXAMINATION
MANUAL

by G. L. Benbow, G3HB

The standard work for all would-be licensed radio amateurs
studying for the Radio Amateurs' Examination.

Success in the RAE should be assured if all that it contains
is understood and remembered.

84 pages Price 90p post paid

TELEPRINTER HANDBOOK
by D. J. Goacher, G3LLZ, and
J. G. Denny, G3INTT

A brand new book covering all aspects of modern teleprinter
techniques. Full descriptions and maintenance data for all
widely-used machines, together with design and use of
ancillary equipment. Definitely a book for the teleprinter
enthusiast's work bench.

376 pages £5-35 post paid

A GUIDE TO AMATEUR RADIO
by Pat Hawker, G3VA

This extensively revised 15th edition is an indispensable aid
to all who want to know more about amateur radio.
Specially designed to assist the newcomer to the hobby,
it covers technical, operating and licensing matters.
96 pages Price 90p post paid

AMATEUR RADIO AWARDS
by C. R. Emary, G5GH

Lists.all the world's major awards from national societies and
how to obtaln them.

tnctudes reproductions of certificates and maps,
operating information.

Loose-leaf binding allows insértion of amendment pages at
a later date.
194 pages

and

Price £1-40 post paid

These are just four of a complete range of technical publications, log books and maps for the radio
amateur. Send a large s.a.e. for the complete list.

The RSGB is the national society representing all UK radio amateurs. Membership is open
to all interested in the hobby : write to the General Manager and ask for full details.

RADIO SOCIETY OF GREAT BRITAIN
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SUPERSOUND I3 HI-FIl MONO
AMPLIFIER

A guperb =olid
state audio
amplifier. Brand
new components
throughout. 5
silicon transistors
plus 2 power out-
put transistors in
push-putl.  Full
wave  rectifica-
tion. Output
approx. 13 watts
r.uvs. into 8 ohm. Frequency response 12 30K Hz
4 3db. IFully integrated pre-amplifier stage with separate
Volmne, Bass boost and Treble cut eontrols, Suitable for
8-18 ohm xpeakers. Input for ceramic or crystal cartridge.
Bensltivity approx. 40m\ for full output. Supplied reasly
built and tested, with knobs, escutcheon panel, input and
output plugs. Overall size 3" high v 6” wide x 7}” deep.
AC 200/250V, PRICE £11-60. P. & P. 50p,

DE LUXE STEREO AMPLIFIER

A.C. inains
200-240 v,
Using
heavy duty
fully isola-
ted mains
transform -
er with full
wave recti-
fication
giving ade-
quate

sinoothing with negligible hum.
Valve line up:—2 ECLAS Triode Pentodes. 1| x EZ80
28 rectifler. Two dual potentiometers are provided for
bass and treble control, giving bass and treble boost and
cut. A dual volune control Is used. Balance of the left and
right hand channels can be adjusted by weans of a sepa-
rate ‘Balance’ control fitted at the rear of the chassis.
Input sensitivity ia approximately 300m/v for full peak
output of 4 watts per channel {8 watts mono), into 3 ohin
apeakers. Full negative feedback in a carefully calculated
circuit, allows high volume levels to be used with negligible
distortion. Supplied complete with kuobs, chassis size
117w x 4”d. Overall height including valves 5”. Ready
built & tested to a high standard. PRICE £8-80. P.&P. 50p.

POWER SUPPLY UNIT 200/240v. A.C. input. Four
awitched fully smoothed D.C. outputs giving 6v. and
7v. and 8v. and 12v. at 1 amp on load.

Fitted insulated output terminals and pilot lamp indicator.
Hamruer finish metal case overall size 6”7 x 347 x 217,
Buitable for Transistor Radios, Tape Recorders, Ampli-
tiers etc. ete.

built and lesle‘f‘l‘jady PRICE £5.00 P.&P.35p.

BLACK ANODISED 16g. ALUMINIUM HEAT SINKS.
For TO3, complcte with mica's and bushes. Size 23 x
3" approx. 28p pair. P. & P. 6p.

HIGH GRADE COPPER LAMINATE BOARDS 8” x 6~
5 for 55p P. and p. 23p.

BRAND NEW MULTI-RATIO MAINS TRANSFOR-
MERS. Giving 13 alternatives. Primary: 0-210-240v.
8econdary combinations 0-5-10-15-20-25-30- 35-40~60v.
half wave at | amp. or 10-0-10, 20—0- 30-0-30v. at
2 amps full wave. Size 3in. long > 31in. e x 3in. deep.
Price £2:31 P. & P. 40p.

MAINS TRANSFORMER. For transistor power supplies.
Pri. 200/240v. Sec. 9-0-9 at. 500 mA. £1-10. P. & P. 25p.
Pri. 200/240v. Bec. 12 0-12 at 1 amp. £1-21. P. & P. 26p.
Pri. 200/240v. Bec. 10-0-10 at 2 amp. £1-82. P. & P. 35p.

For personal callers only !

Limited number of stereo radiogram chassis, covering LW/
MW/FM bands. Mono radic and sterec gram.

Overall size—approx. 16}” W, 63” H, 8" Depth.

4 watts per channel output. only £16-50,

GENERAL PURPOSE HIGH STABILITY
TRANSISTOR PRE-AMPLIFIER
For P.U. Tape, Mike. Guitar, etc. and suitable for
use with valve or transistor equipment. 9-18v.
battery or from H.T. line 200/300v. Frequency
response 15Hz— 25K Hz. Gain 2648, 8olid encap-
sulation size 13” x 11" x 3”. Brand new complete
with instructions. Price £1:00. P. & P. 15p.

HANDBOOK OF TRANSISTOR EQUIVALENTS AND
SUBSTITUTES

A must for servicemen and home constructors. Ineluding
many 1000's of Britiah, U.8.A. European and Japanese
transistors. ONLY 40p. Post 5p.

3 Reference Encyclopedias for Electronic Engineers and
Designers, covering between them transistor character-
istics, diode and transistor equivalents. Many thousands
of up to date European types listed,

Diode Equivalents 80p
Transistor Equivalents 80p
Transistor Characteristics £1-15
POST FREE

All three together £2-60

NEW ISSUE
Thyristor, Triac. Diac ete. encyclopedias 85p, Post Free

8 pole 3 way 2 bank low loss Yaxley type switches 14”7
sections. Standard spindle. 2 switches 86p + 10p P. & P.

RECORD PLAYER BARGAINS
Mains models. All brand new in maker’s packing.
LATEST BS.R. C108/C129 AUTOCHANGER UNITS
with latest stereofmono compatible cartridge £7-60 +
50p P. & P.
GARRARD SP25 Mk III with heavy precision machined
die cast turntable £10-58, carr. 55p.

PREUISION ERGINEERED PLINTHS

Beautifully constructed in heavy gauge ‘'‘Colorcoat™
plastic coated steel. Resonance free. Deslgned to take
Garrard 1025, 2000, 2025TC, 2500, 3000, 2500. 5100,
8P25 IL and 111, BL65B. ATS0 etc. or B.8.R. C109.
C129, A2] etc. Black leatherette finish. Size 124" x
14}” » 3§ high (approx. 74" high, including rigid
smoked acrylic cover).

NOW ONLY £485, P. & P. 70p.

LATEST ACOS GP81/ISC mono compatihile cartridge wilh
t/o stylus for LP/EP/78. Universal mounting bracket.
£1:50, I'. & P. 15p.

SONOTONE 9TAHC COMPATIBLE STEREO CARTRIDGE
T/O stylus Diamond 8tereo LP and Bapphire 78.
ONLY £2:30 P. & I'. 10p. Also available fitted with twin
Dianond T/Q stylus for Btereo LP'. £2-80, P. & P. 15p.
LATEST RONETTE T/0 STEREO / COMPATIBLE
CARTRIDGE for EP/LP/Sterec/78. £1-63 P. & P. 15p.
LATEST RONETTE T/0 MONO COMPATIBLE CART-
RIDGE for playing EP/LP/78 mono or stereo records
on mono equipment. Only £1-50, P. & P. 15p.

QUALITY RECORD PLAYER AMPLIFIER MK. II
A top quality record player amplifier employing heavy
duty Jouble wound iuains transformer. ECC83. ELSd,
and rectifier. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Size 7in. wide x 3in. deep x Hin. high. Ready
built and tested. PRICE £4-40, P. & P, 50p.

ALSO AVAILABLE mounted vn hoard with output
transformer ani speaker. PRICE £5-85, P. & P. £0p.

SPECIAL OFFER !
HI-FI LOUDSPEAKER SYSTEMS

Beautifully made teak finish enclosure with most
attractive Tygan-Vynair front. 8ize 16” high x 104”7
wide x 6 deep. Fitted with E.M.I. Ceraniic Magnet
13”7 x 8” bass unit, two H.F. tweeter units and
crassover. Maximum power handling 10 watts.
Avallable 3 or 8 or 15 ohms impedance.

OUR PRICE £9.25 car. 7

Cabinet Available Separately £4-95, Carr. 65p.

Also available in 8 ohms with EMI 13” x 8" bass
speaker with parasitic tweeter £7:15, Carr. 75p.

HARVERSON'S SUPER MONO AMPLIFIER
A super quality gram amplifier using a double wound fully
isolated maina transformer, rectifier and ECL82 triode
pentede valve as audio amplifier and poewer output
stage. Impedance 3 ohins, Output approx, 3-5 watts.
Volunme and tone controls, Chassis size only 7in. wide
% 3in. deep x 8in, high overall. AC mains 200/240v.
Supplied absolutely Brand New completely wired and
tested with good quality output transformer. £3.3o
P. & P. 40p BARGAIN PRICE
LOUDSPEAKER BARGAINS
5in. 3 ohan £1-05, P. & P. 15p. 7 X 4in. 30hm £1-15, P . & 7.
20p. 10 x 6in. 3 or 15 ohin £1:80, P. & P. 30p. EM.I
8 x 5in. 3 ohm with high Aux magnet £1-62,P. & P. 20p.
E.M.I. 13} x 8in. with high Qux ceramic magnet with
parasitle tweeter 3, 8 or 15 ohm £350, P. & P. 30p.
E.M.I. 13 x 8in. 3, 8 or 15 ohi with two inbuilt tweeters
and crossover network £4-85, P. & P. 30p.
E.M.I. Ceramic magnet heavy duty tweeter. Approx. 317,
Avallable 3 or 8 or 16 ohms, £1-25 + 20p, p.&p.
BRAND NEW. 12in. 15w. H/D Speakers, 3 or 15 ohms.
Current production by weil-known British maker. Now
with Hiflux ceramic ferrobar maguet assernhly £7-50.
Guitar maodels: 25w. £7-50, 35w. £9-35, P. & P. 45p.
—_—

SPECIAL OFFER!

LIMITED NUMBER OF BRAND
NEW ELAC 107 TWIN CONE
LOUDSPEAKERS

With large ceramic magnet and
plasticised cone surround.

8 chm impedance. £2-70. P, & P. 35p,

Also available specification as above bnt size 107 x 6
£2:70 and size 8” round £2-60. P. & P. 35p.

LIMITED NUMBER EMI 2!” & ohmi Tweeters. Mounted
on flat bracket slze 2}” wide x 7{” long. 70p per pair
plus 15p P. & P.

Ex equipment but new and tested 70p per pair pius
15p P. & P.

12in, “RA” TWIN CONE LOUDSPEAKER. 10 watts
peak handling. 3, 8 or 15 ohr £2-45, P. & P. 36p.
35 ohm SPEAKERS 3in. only 70p P. & P. 25p.

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

8ize 111”7 x 144” x 1%" deep. Weight 190z. Power
handling 20W r.n.s. (10W peak). Impedance 8 ohm only.
Response 40Hz-20kHz. Can be mounted on ceilings,
walls, doors, under tables, etc., and used with or without
baftle. Bend 8. A.E. for full details. Only £6-55 each.

P. & P. 34p.

VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 in. wide. Our price £21:10 yd. length. P. & P. I5p
per ¥d. {(min. 1 yd.). 8.A.E. for saniples.

HARVERSONIC SUPER SOUND
10 - 10 STEREO AMPLIFIER KIT

NEW FURTHER IMPROVED MODEL WITH
HIGHER OUTPUT AND INCORPORATING HIGH
QUALITY READY DRILLED PRINTED CIRCUIT
BOARD WITH COMPONENT IDENTIFICATION
CLEARLY MARKED FOR EVEN EASIER CON-
STRUCTION

A really first-class Hi-Fi Stereo Amplifier Kit. Uses 14
transistors including Silicon Transistors in the first five
stages on each channel resulting in even lower noise,
level with improved sensitivity. Integrated pre-amp with
Bass, Treble and two Volume Controls. Suitable for use
with Ceramic or Crystal cartrldges. Very simple to
modify to suit magnatic cartridge—instructions included,
Output stage for any speakers from 3 to 15 ohnis. Compact
design, all parts supplied including drilled metal work,
high quality ready drilled printed circuit board, smart
brushed anodised aluminiut iront panel with matching
kuobs, wire, solder, nuts, bolta—no extras to buy.
Simple step by step instructions enable any constructor
to bulld an amplifier to be proud of. Brief specification ;
Power output: 14 watts r.m.s. per channel into 5 ohms.
Frequency response +3dB 12-30,000 Hz Sensitivity:
better than 80m\V into 1M . Full power bandwidth:
+3dB 12-15000 Hz. Bass hoost approx. to 4 12d4B.
Treble cut approx. fo —16dB. Negative feedback 18dB
over main amp. Power requirewents 35v. at 1.0 amp.
Overall 8ize 12¥w. x 8”d. x 2{”h.
Fully detailed 7 page construction manual and parts
list free with kit or send 18p plus large S.A.E.
AMPLIFIER KIT ° A £11.55 P. & P. 25p
(Magnetic input components 33p extra)
POWER PACK KIT .. 00 £3-30 P.& P. 35
CABINET oo o5 50 £330 P.& P.35p

(Post Free if all units purchased at same time)

Full after sales service

Also available ready built and tested £23-10. Post Free.
Note: The above amplifier ia suitable for feeding Lwo mono
2ources inlo inpuls (e.g. mike, radio, twin record decks, ele.)
and will then provide mizing and fading Sacilities for med-
ium powered Hi-Pi Discotheque use. ete.

3-VALVE AUDIO

AMPLIFIER HA34 MK II.
Designed for Hi-Fi reproduc-
tion of records. A.C. Mains
anperation. Ready built on
plated heavy gauge metal
chassis, Bize 7}"w. x 47d. x
42”h. Incorporates -ECC83,
EL84, EZ80 vaives. Heavy
luty, double wound mains
transformer and output trans-
former matched for 3 ohm
speaker. Separate vo.ume control and now with improved
wide range tone controls giving bass and treble 111t and
cut. Negative feedback line. Qutput 4} watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, ete.,
wired and tested for only £5:50. P. & P. 45p.

HSL “FOUR” AMPLIFIER KIT, Similar in appearance
to HA34 above but employs entirely different and
advanced circuitry. Complete ret of parts, etc, £4-50.
P. & P, 45p.

10/14 WATT HI-FI
AMPLIFIER KIT
A stylishly finished
monaural amplifier
with an output of
14 watts from 2
EL84s in push-pulil.
Buper reprodnction
of both music and
apeech, with negli-
glble huni. Beparate
inputs for mike and
gram allow records
and announcements
to follow each other.
Fully shrouded section wound output transformer to
match 3-15 Q speaker and 2 independent volunie controls,
and separate base and treble controls are provided
giving gond lift and cut. Valve line-up 2 EL84s, ECCB3,
EF86 and EZ80 rectifler. Simple instruction bookiet
15p + BAE (Free with parts)” All parts sold separately.
ONLY £8-80 P, & P. 60p. Aleo available ready built and
tested £12-10 P. & P. 70p.

HI-FI STEREO HEADPHONES
Adjustable headband with comfortable flexifoam ear-
muffs. Wired and fitted with standard stereo 3n jack
plug.  Frequency response 30-15,000Hz. Matching
impedance 8-16 ohms. Easily converted for Mono.
PRICE £3-30. P. & P. 26p.

| PRICES INCLUDE VAT—I

o _ a3

Open 9-5.30 Monday to
Friday. 9-5 Saturday
Early closing Wed.

A few minutes from South Wimble-
don Tube Station.

HARVERSON SURPLUS CO. LTD.
(Devt. P.W.) 170 HIGH ST., MERTON, LONDON, S.W.19 Tel.: 01-540 3985
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE: P. & P. CHARGES
QUOTED APPLY TO U.K. ONLY.
P. & P. ON OVERSEAS ORDERS
CHARGED EXTRA.

www americanradiohistorv com
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C.W.O. only. P. & P. 10p on orders below £5 10EI12 +W KIT: 10 of each EI2 value, 10 ohms—I1M, a total of 610 (CARBON FILM 5%), £3-§0 net
] Discount: £10-10%, £20-15% (except netitems) | 10EI2 $W KIT: 10 of each EI2 value, 10 ohms—1M, a total of 610 (CARBON FILM 5%), £3-20 net

r GIRO NO. 331 7056 SPECIAL RESISTOR KITS

o,

Export Order enguiries welcome (VAT lree?‘_ 25E12 +W KIT: 25 of each EI2 value, 10 ohms—IM, a total of 1525 (CARBON FILM 5?;;, £7-20 net
o)

: JSEI2 {W KIT: 25 of each E|2 value, 10 ohms—IM. a total of 1525 (CARBON FILM 5¢7), £7-35 net
- OtfcialflCTden faccepcedN(io TN, 20E12 JW KIT: 20 of each E2 value, 10 ohms—IM, a total of 1220 (METAL FILM 5%, £7-50 net
Ucationa CUTICIS XA TSE12 IW KIT: |5 of each EI2 value, [0 ohms—IM, a total of 915 (METAL FILM $%), £8-15 net
ALL PRICES INCLUDE VAT 10E12 2W KIT: 10 of each EI2 value, 10 ohms—IM, a total of 610 (METAL FILM 5%), £12-65 net
MULLARD POLYESTER CAPACITORS C280 SERIES RESISTOR ) ) !
290V P.C. Mounting: 0-01 4, 0-0154F, 0-0224F, 0-0334F, 0-047,F, 34p. 0-068uF, | CF—High Stab Carbon Fiim, 5% MF—High Stab Metal Film, 5%.
0. Iuk. 544,3.&-152,,;, 4o 0 22uF, Sip. 0 33uF, Bp. 0-47uF, 9p. 0-68uF. Ip. IuF, | W.Type Range O 10 (5)0-6%9 100-249 250499 ookl 1000 Size mm,
V5p. | -5u4F, 22p. 2 24F, 25p. =2 i ) 3 ° . . ) g
MULLARD POLYESTER CAPACITORS C296 SERIES cF aMal 08 0es 062 OB 93 9 NG
400V: 0.001 iF, 0-00154F, 0-00224F, 0-00334F, 0-00474F. 2yp. 0-00684F, 0 01 uF, i Sk TaM7i 09 o8 07 o2 0%s 0.6 5
0-015uF, 0-022;F, 0-033uF, 34p. 0-047uF, 0-0684F, O°IuF, 4ip. 0-154F, 6ip. MF 102M21 0.9 08 07 0.65 065 0.6 42108
0:224F, 84p. 0~ 334F, 1200 47uF, V4p. T ME 10q0M I-5 125 125 Il 1 095 088 66xI3
|62;:9'0|llF,}%'0F|5611F,00;‘(;7.7.Fll;,*1,846060:71(::, ol-ogsf;;np.o-IuF‘o-lslls, 4. |2 MF r0sioM3 2.5 25 2 175 175 16  Ba7s
0-22uF, 5p. 0-33uF, 6p.0-47uF, 74p. 0 68uF, 11p. | uF, P. P q o A
MINIATURE CERAMIC PLATE CAPACITORS el ity e e s on al e, (e e ey
S0V: (pF) 22, 27, 33, 39, 47, 56, 68, 82, 100, 120, 150. 180, 220, 270, 330, 390, 470, ]
R T O s e e o 6KB, (1:F) 0-01,0-015,0:022,0-033, 0:047. | pRESET SKELETON POTENTIOMETERS
24p. each. 01, L 44p.i 0 1 . S5¢p. . . .
POLYSTYRENE CAPACITORS 160V 5% T;T;AILU;E 0-25W Vertical or horizontal é6p each IK, 2K2, 4K7, 10K, etc.
(oF) 10, 15, 22. 33. 47, 68, 100, 150, 220, 330, 470, 680, 1000, 1500, 2200, 3300, i . ;
4700, 4p. 6800, 10,000, 4:p. SUB-MIN 0 05W Vertical, 100 @ to 220K 2 5p each

(P.W.) 61 CHEDDINGTON ROAD, PITSTONE,
NR. LEIGHTON BUZZARD, BEDS, LU7 %AQ
Tel. : Cheddington 668446 (5td, Code 0296)

PLEASE WRITE FOR FREE CATALOGUE

Miniature Multard Etectrolytics | VEROBOARD 0.1 0-15 | POTENTIOMETERS

24 x 5" 28p 28 Carbon Track SK (1 to 2M 12, log or lin. Single, 164p Dual Gang 46p. Log Single with switch 26p
:jgﬁs e 2: ggﬁ: ey .gs Hr 33" 260 195 | Siider Pots. 10K, 100K, 500K. S omm. 34p. 45mm. 47p. 60mm, 55p.
" 33
224F 63V 6p 100wk 10v 6o | 31 % 3;. 332 3 biobes | pLucs ELECTROLYTIC CAPACITORS. Tubular & Large Cans
3»3"? %v gp :ggu: sx'gp 3 x 17 76 7p | IN4001 63p | DIN 2Pin 12p | (uF/V): 2:2/25,2:2/63, 4 7/10, 4-7/25, 4 7/63, 22/10. 22/25,
PR 63¥ o ook Sev ep | 21 x 57 (Plain) — 14p | IN40027ip 3 Pin Mp | 22/63, 5p. 2/10, 10/10, 50/10, 100/10. 10,25, 50/25, 10/50, 54p-
TG & 1504E 16V €P | 3 x 33" (Phain) 120 | 1N4003 9p | 5 Pin 180° I5p | 200/10,"100/25,'50/50, 6p. 500/10. 20025, 100/50, 9p. 1000/ 10,
U oV b 220MF 6.4V o2 | 5% 31" (Plain) — 22p | IN4004 93p | Std.Jack 143p | 50025, 200/50, 1ip. 200010, 100025, 500/50, Féip. 1000/50,
B.0uF 40V 6p  220uE 6.4V ED | fnsercion ool 59p 595 | IN4005 13p | 2.5mm Jack 1ip { 39p. 1000/100, 66p, 2000/25, 27p. 2500/12, 17p. 2500/25, Jlp.
104F 25V 6p  220WF 16V 80 | Track Cutter 44p 44p | IN4006 14p | Phono Sip | 2500/50, 62p. 3000/50, T2p. 5000/25, 66p. 5000/50, 94p. 7000/50,
loue 25V ep  230uf 16v 80 | pins, Pe. 25 10p 10p | IN914  7p | SOCKETS 60p. 25,000/25, T4p. HI-VOLT: 8/350, 14p. 16/350, 19p. 32/350,
ISZF 16V e= 330;:F 16V |2: IN9I6 7p | DIN2 Pin t0p | 25p. 50/250, 18p 100/500, 33p.
ISuF 63V 6p  330iF 63V 25p TRANSISTORS BOA'OO :gv 3 Pin 10p | METALLISED PAPER CAPACITORS
164F 40V 6p 4704F 6-4V9p | ACI27 165p BC2I2L 12p 01‘547 A= S Pin 180° 12p | 250V: 0-0SuF, O-1uF 4ip, 0-25uF, 54p, 0-SuF, &ip, 1uF, 9p.
224F 25V 6p  470uF 40V20p | ACI28 22p BC2I3L 12p § S, "o Std. Jack 144p | 500V: 0:0254F,0-05uF, 44p. 0- 1 uF, Sip, 0-254F, 64p. 0-5uF, 9p.
22uF 63V 6p 680uF 16V 15p | BCIO7 Vlp BC2I4L 17p A P | 2.5mm lack 11p | T000V: 0-01uF, 10p. 0-0224F, 12p. 0-047uF, 0- 1uF, 16p. 0-22uF,
3E lov 6o 680uF_ 4ov2sp | BCI0B i2p gcea Ige OA200 8p | Phono 54p | 3ip, 0-47uF. I9p.
F 109 13 f T
JuE 16V b 100t Vi | BEide 120 3cal ies | Cicirared A jeel @uanTiTY DIsCcouNT
IME 63V 6p IS004F 6.4 156 { BCI49 12p OCI70 23p | ;A709C  50p [ Stereo Screencd Wire, Metre 10p | SPECIAL BULK BUY PRICES
iuF Sov 6p  13004F 16v25p | BCIB2L i2p TISa3  33p | ja741C  55p | Connecting Wire, All colours, Metre 24p ARE_AVAILABLE BY
A IV % 1300MF 1ovase | BCIBIL i2p 2N2926 Vb | hAT2IC €1 | Neon Bulb. 90V Wire Ended | 5 for 14p | QUOTATION, FOR_LARGE
47uF 63V 8p  33004F 6 4 26p | BCIB4L 13p 2N3702 ilp | ,L914 150 | Panel Neon, 240V Red. Amber, Clear __ 16ip PROJECTS AND TRADE

Head Office and Warehouse Retail Shop
4:: WE::BO’:JRNE GROVE Z & I AERO SERV|CES LTD' 85 TOTTENHAM COURT ROAD
LONDON W2 5SF Please send all correspondence and Mail-Orders to Head Office LONDON WI

Tel: 727 564112/3 When sending cash with order, please include 0- 15 in £ for postage and handling Tel: 580 8403
MINIMUM CHARGE 15p. No C.0.D. orders accepted Ocenfatilday]sacurday

THE MANAGEMENT ADVISES WITH REGRET THAT DUE TO RISING COSTS AND STAFF SHORTAGE THE MAIL ORDER
SERVICE HAS TO BE CURTAILED. FROM IST JANUARY 1974 ALL MAIL ORDERS ACCOMPANIED BY REMITTANCE WILL
BE SUBJECT TO A MINIMUM CHARGE OF £5-00 EXCLUDING V.A.T., LLE. £5-50 INCLUDING V.A.T. GOODS OF VALUE
UNDER £5-00 WILL BE AVAILABLE ONLY TO PERSONAL CALLERS, EITHER AT OUR RETAIL BRANCH, 85, TOTTENHAM
COURT ROAD, W.I, OR TRADE COUNTER AT 44A WESTBOURNE GROVE, LONDON W2 MINIMUM ORDER CHARGE FOR
APPROVED ACCOUNT CUSTOMERS IS £10-00 EXCLUSIVE OF V.A.T.

TAUT SUSPENSION MULTIMETERS

MADE IN USSR

8 models of multimeters
from simple 22-range instru-
ment priced at - £4-95 to
sophisticated 43-range instru-
ment with full transistorised
safety trip circuit, priced at
£17-00. Models available
with transistor testing fa-
cilities (U4341) and built-in
audio/l.F. oscillator (U4323).

All the above instruments and full range of other test equipment are included in our new 1973/74 combined catalogue/price list which covers valves, semi-
conductors and passive components, basic specifications of serniconductors, cathode ray tubes, Klystrons and magnetrons, as well as transistor substsitution list,
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waysto
engineer a
Better future

find out how
in just 2 minutes

That’s how long it will take you to fill in the coupon. Mail
it to B.ILE.T. and we’ll send you full details and a free
book. B.LLE.T. has successfully trained thousands of men at
hcme - equipped them for higher pay and beiter, more inter-
esting jobs. We can do as much for YOU. A low-cost B.I.LE.T.
home study course gets results fast - makes learning easier
and something to look forward to. There are no books to buy
and you can pay-as-you-learn.

V\’hy not do the thing that really interests you? Without losing a
day’s payv, vou could quietly turn yourself into something of an
expert. Complete the coupon (or write if you prefer not to cut the
page). No obligation and nobody will call on vou . . . but it could be
the best thing you ever did.

ars have done it, so can you
terday I received a lctter from the Institution informing that mv
‘ation for Associate Membership had been approved. | can honestly
.t this hus been the best value for monev I have ever obtam('d a
view echocd by two colleagues who recently commenced the course”
Student D.1.B,, Yurks,
“Completing your course, meant going from a job I detested to a job
that 1 love, with unlimited prospects”.-—Student J.A.G. Dublin,
“My training with B.LLE.T. quickly chauged my carning capacity and,

in the next few years, my earnings increcsed fourfold” - —Student
C.C.P., Bucks.

FANO OUT FOR YOURSELF

These letters —and there are manv more on file at Aldermaston Court
—speak of the rewards that come to the man who kas given himself
the specialised know-how employers seck. There's no surer way of
getting ahead or of opening up new opportunities for yourself. It
will cost you a stamp to find out how we can help vou. Write to
B.1.LE.T. Dept. BPw5s0 Aldermaston Court, Reading RG7 4PF.

B Sole Azents for Australia end New Zealand—Gordon and Goteh (Asia) Ltd.;

}é— === == CUT OUT THIS COUPONmS s s snsse

3.

about Radio &
Electronics
maintenance and
repairs for a spare
time income and
a career for a
better future.

Tick or state subject of interest.

MECHANICAL
Society of
Engineers—
A.M.S.E.(Mech.)
Institute of
Engineers &
Technicians
(A.M.LE.)

CITY & GUILDS
Gen. Mech. Eng.

Maintenance Eng.

Welding
Gen. Diesel Eng.

J

l Sheet Metal Work(

Eng. Inspection
Eng. Metallurgy

I ELECTRICAL &
ELECTRONIC
Society of
Engineers—
A.M.5.E.(Elec.)
CITY & GUILDS
Gen, Electrical
Engineering
Electrical
Installations
Electrical Maths
Computer
Electronics
Electronic Eng.
Practical Radio
& Electronics
(with kit)

MANAGEMENT &
PRODUCTION
Institate ol Cost
& Management
Acctnts.
Computer
Programming
Works M'ment.
Work Study
Gen Production

Ebmmaung&
Planning
Storekeevning
Management
Skills

Quality Control

ju}

DRAUGHTSMANSHIP
Institute of
Engineering
Designers
(A.M.LLE.D.)
General
Draughtsmanship ]
Elec. Draonts-
manship
Architorural
Draugntsmanshiprl
Technical

Drawing

RADIO & TELE-
COMMUNICATIONS
CITY & GUILDS.
Radio, TV
Electronics
CITY & GUILDS
Telecums.

Gen. Radio & TV
Eng.

Radio Amateurs
Ixam

Radio Servicing
TV Servicing
Colour TV

AUTOMOBILE &
AERONAUTICAL
Institute of the
Motolr Industry
A.M

CI'I‘Y & (;UILD‘:
Auto Eng.

Gen. Auto Eng,
Motor Mechanics
Auto Diesel Eng.
Garage M'ment.
ARB Aero Engi-
neering Certs.
Gen. Aero Eng.

CONSTRUCTIONAL
Socilety of
Engineer s—

S.E.(Civ.)
Institate o[Bul]d—
ing—L.1.O.B

Post to address betow.

A. B}’(I‘ Clerk of

Consn uction
Sury eyorslnxtl-
tute—L.C.S

CITY & (xLILD\
General Buildinz
(allbranches)
Heating & Vent.
Inst, Clerk of
Works

Site Surveying
chlth Enginvcer-

Road Construc-
Quantjtmi
Estimates

Hydraulics
Structural Eng.

GENERAL

Agricultural Eng. (1

Council ol Eng.
Instituticns
Farm Science
Plastics

Supplementary
u)urses/’or Aal,
Certificates.

G.C. E

— choose from
58 ‘0’ & ‘A’
level sub;ects.

Coaching for muny
erams, including
C& Gund asﬁmtance
in ONC'H.

{ POST TODAY FOR A
1 BETTER TOMORROW

ITO B.I.E.T., Dept. BPW 50

IAldermaston Court, Reading RG7 4PF

NAME .

Block Cap:ta‘is Please

IADDRESS

I OTHER SUBIJECTS

“message to payee

Accredited by C.A.C.C.

|
BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

Publshed on approamately the 7th of ewh menth by §PC Magazines Linnted, Fleetway House, Farnngdon 8treet. London BC4A 4AD. Printed |
South Africa—Central News Agem) Lt
"W L4707 Gverseas £3-50. Interna‘innal Giro facilities Account No. 5122007. Plv.n.'i(' state reasun for payment *

£ ' BPW50

AGE.

Practical Radio & Electronics
Certificate course includes a
learn while you build

3 transistor radio kit.
Everything you need to know

Over 1507 .-

,g rozd 10 S
g 68/57
0l Qurse 7€

ﬂ

“ngland by Indes Printers, Bunstabde,
{th Publmhot 8 subscription rate (including postage): for one year
. PRACTICAL WIRKELESS is s01d subject to the following

aniie < marely that i shali 9, without the written convent of the Publishers fiest having been given, be lent, resold, hirea out or otherwise disposed of by way of Trade at more | an

mniended selling price shewn oo the cover, and that it sball not be Jent, nmhi hired cut ov ¢
aty Fraar av gt of an: puolication or adverti titera tter swhateoe
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rherwise (prnu‘d of in a mutilated condition or in any unauthorised cover by way of
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DONT RELY ON YOUR MEMORY "\/\

2 BUY “O%W AT BARGAIN PRICES - HEngm
Order your latest Henry's Catalogue Price 55p post paid
complete with Discount Vouchers Eata,agug _)

BUILD THE | BUILD THE NEW

/
s ; HENELEGC "‘"““-Wv\um/
: STEREO FM TUNER ,
g 3 A completely new high sCablll(Y stereo FM tuner Features

variable capacity diode (unmg, stabiliser power supply, IC

You pay lese
VAT with Henry's
Low Prices

r . ;/

} N }b Now built and used by thousands 20 4+ 20 WATT iC E::::’"LE}B“..@TQ:J? noise.
Tl 3 <I|;’ ;:::Isf;‘edovceurs;l?r;ezzs}an:::res STEREO AMPLIFIER Tuning meter, AFC, easy to
C 7 { net 1547 x %*” x 637, 6-1C’s, 10 As featured by construct _and use. Mains

o C :rans:smrs, stabilisers Garaners Practical Wirzl: OP:"'G:«CS;‘ SEL"FPmOf:l;n g(e_-
~ S low field transformer. Fibre / oy tleik Ibl o e’u:g /s\va'I;BIe
Glass PC Panel, complete chassis cabinet,

worck Siow available built and tested as well as in
Kie For HIGIY QUALITY & STABILITY ARE
BTl T1iINATE FEATURES — DEVELOPED BY
g% o ENGINEERS FOR PERFORMANCE,
/i adL7 Y AND EASE OF CONSTRUCTION.
FaC 'I’ri S. Onloff switch indicator, headphones
socket, separate crable, bass, volume and balance
~ontrols, scratch and rumble filters, mono/sterce

as a kit to build or ready built. !
Overa!l size 8”7 x 23" x 63",
Produced to give hxgh perform-
ance with a realistic price. (Parts
fist and constructional detaiis Ref.
Ne. 5 30p). Henry's are sole dis-
trioutors UK and Europ

wirprice £21-00 (+ VAT)

switch, inout selector: Mag. P.U., Radio Turer, 7
Aux. Can be altered for Mic., Tape, Tap=-nead, etc. 4 or built and tested £24 95 ( VAT)
Conslrucmounal details Ref. No. 21
30p. Distributed by Henry's throughout UK. FREE—Teak cabinet with complete kic. = QUALITY CASSETTES N
KT v 50 oF builg (+ VAT + 50 LIVING SOUND LOW NOQISE TOP
pr;ce£28-50§;r/§ctang? ond :es:ed£55'oocarr1pz:k-it1g) P MADE BY EMI TAPES LTD_TO INTERNATIONAL
as illustrated. STANDARDS ESPECIALLY FOR HENRY }
ALL PCST PAID LESS THAN + REC. PRICES COMPLETF !
WITH LiBRARY CASES
EARN YOURSELF EASY TEXAN o : =
3 fo 6 for 10 for 25 for ﬁ:,,,‘g, |
MONEY, WITH STEREO SYSTEM Cce60 £1 92 | £ 80 | €280 £6°75 o & !
PORTABLE DISCO C90 £1-33 § €257 | €4 20 | £10-25 -- - i
5 PLUS PRICE SAVINGS C 20 £1-62 £3-15 £5-00 | £12:25 \-
EQUIPMENT Quantity and trade enquiries, invited
DISCO MINI A complete portablie - LEARN A LANGUAGE—-omplete with phrase i
disco, fitted mixer/preamp, 2 decks all book. German — French — Spanish —
facilities, £98-50 Italian £1-36 per course. £5 for any 4.
f\osoabove but,wfl[h’5|ldel Controls £I(IB-50 ]
watt amplifier for abovs 4250
SLI100 {00 watt mixer/amplifier with LOW COST HI‘FI SPEAKERS
slider controls £69-00
R50 50 watt mixer/amplifier £49 50 SPECIAL OFFERS
R10D i00 watt mixer/amgplifier £57 -50 EMI 13" x 7——full range speaksrs I
DISCO AMP 100 watt mixerjamplifier (post 20p each or 30p pair)
chassis unit, £69-50 *I150TC—8 ohms Twin Cone 10 watt l
DIiSCS  MIXER PREAMPLIFIERS £2-20 each or £4-00 pair.
{(OP 1o up to 6-100 watt amplifiers) *450 [0 watt Clo Twin Tweetcrs 3,8o0r
S5LY (rotary controls) £4Y 50 15 ohms €3 50 zach or £6-90 pal
30100 (slider controis) £58-50 EW 15 watt 8 chms Cjo Tweeter £4-30
DISCO VOX (slider centrols) the each or £7-90 pair.
complete disco preamp £69-50 350 20 watt C/o Tweeters 8 or 15 ohms
DJI100 100 watt power amplifier for £7 50 each or £14-20 pair.
Bbowael. I i £42-50 * Polished wood cabine: £4-60 post 35p.
13 charnel 3kw sound to light £31:-50
BJ40L 35 30L plus built in microphone £41-95 ohms full range (post 20p) 2D
GIMAMATIC | kW adjustable speed FRES 61" o €550
auto dimmer £15'00 FRB 3t i5 ot t7-60
gégﬂaergTReécrboragoSOUm FR22 9 x 15 w wa:t £6:-00
ROBE £} ROAD :TROBE The Texan Sterec Systems include the "
£25.00. SUPER STROBE €45. high quality Texan Stereo amplifier Bﬁszs & MID RANGE—“ hs] (,E"’ + 20p) 43520
Disco anti-feedback microphone £11-95 assembled and ready to use. A pair of BlIO 5*,, \5 &3 £5-60
Colt 150 watt liquid wheel projector  £22-50 Type 200 20 watt Speaker-Tweeter B200 H i Py 348
150 watt QI liquid wheel projectar  £50-00 systems size 21”7 x 12” x 10” and a choice B1392 13" x 8 ":“ LF “6_1'5'
150 watt QI cassecte wheel projector £50-60 of Garrard players built into a plinth TWEETERS ANDXC‘C *F“‘."NERS( ast 20p)
Spare Effects and liquid cassettes large with cover with Goldring G800 2006 10 T “‘“é Is f"m; P 21-90
range of patterns £6-00 magnetic cartridge. System 25 uses 15 wa“ 8 OLm ° £3-20
6 inch Liquid wheels €5-00 | Garrard $P25 Mk Ill and system 76 the K70Il 30 watt 8 ohms .75
Mini spot bank fitted 3 lamps £12°95 | Garrard AP76 de luxe turntable. All 27 KEF ™ — £4.15
Auto Trilite (mini with flashers) £17-00 necessary leads are supplied, Axcent 100 30 watt 8 ohms £4.90
Bubblemaster with | gall. liquid £41-15 K509 ,kH;‘/skHl Clo * €2-00
Mxxer_sIMn:s/Speakers/Lighting ) System 25 (list approx, £109) £79:50 SN75 3kHz var. C/o 1775
U.K's largest range of [isco Lighting. | gystem 76 (list approx. £117) £89-50 SPEAKER KiTS, (corr. etc. 355)
FREE STOCK LIST REF. No. 18 OM 4 o gt 202 0 £10-09 each
REQUEST. (plus 10% VAT and plus £1-45 carr/ s 8‘ 30 watt A e
AKG / RESLO /| D)/ CARLSBRO ; EAGLE packing) LINTON 2 20 ::::: (;5 5 ;:fr
MICS, STANDS, MIXERS, CABINETS. CLENDALE 3 30 e £13-95 pair
CHASSIS AND COMPLETE SPEAKER OOVEDALE 3 30 watt £42.00 b
SYSTEMS, MEGAPHONES, TURN- Barclaycard/Access, call, write or KEF KK2 £10-40 =a b
TABLES, PUBLIC ADDRESS COM- phone, your order 0l 402 4736 KEF KK3 £32 =0

PONENTS

EA9 TERMS FOR CALLERS |

MEW SINCLAIR PROJECT 80 B
A complete kit, packaged in a pcissiyrone con-

Sterec PreAmplifier £11-95 tainer and taking about 3 hours to assembie-- -
Audic Fl‘lter Unit £6-95 thats the Sinclair Cambridge porket calculztor i
Z40 15 WV acy Amplifier £5-45 from Henry's. Some of the riany teaturss include
Z60 25 Watt Amplifier £6-95 ‘nterface chip, thick-fitm ;esister pack, printed
PZS5 Mod. for | on 2 Z40 £4-98 circuit board, electronic components pack. H
T3 Mod (S Tab) ) on 2 240 £7-98 Size 44" long x 27 wide x 14" deep, ;
PZ8 Mod. (S Tab} ! on 2 Z60 £7 28 Frze of cha: - = with the kit for the more advircee l
. : TRANSFORMER FOR IS £2-95 technolr. st is a 3Z-page bookiet explaining ow
i ; s NEW FM TUNER £11.95 o ¢ ' ilate Logs. Tangents. Sines etr. i (¥ 2 23 H
Ali prices carr. paid (UK) (VAT EXTRA) STEREQ DECCDER &1 13 e 4.9 Also available £27.!25’) paaa
Jarclaycard/Access call, write or phone your All items post paid. 3)‘ assembled [ P H ui-:
order 01.723-6963—easy terms for callers. | Bust price on request. + VAT, geadricoluses + VAT, D A8 £
i0% YAT tc be 2:'ded to all orders. Prices and descriptions correct at time of press. E & OE. See pages 8i8-—~&:

i.ike 2 nermanent job at Henry's? Experienced and trainee salesmen required. Tel. 01-402 879!,

of this magazine
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