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electronics
really
m Mmastered

... practical
... visual
...exciting!

no previous knowledge
no unnecessary theory
no “maths”

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.

1/ BUILD AN 2/ READ, DRAW
OSCILLOSCOPE AND UNDERSTAND

CIRCUIT DIAGRAMS
You learn how to bqild 11— +
an oscilloscope which _E T ¥

remains your property.
With it, you will become
familiar with all the e
components used in as used currently in the
electronics. various fields of electronics.

53 LTI

s Lo

3/ CARRY OUT valve experiments, transistor experiments This new style course will enable anyone to
really understand electronics by a modern,

VE amplifiers, oscillators, signal tracer, pho- : .

0 R to electric circuit, computer circuit, basic praqtl_cal and visual method—.no maths, and
40 EXPER|MENTS radio receiver, electronic switch, simple cluiliiatiu _of_theory—noprewous knowledge
ON BASIC ELECTRONIC transmitter, a.c. experiments, d.c. experi- ;:gr‘:ge:éx :)I”t:sltsosi?\?g: ::ﬁorr‘:atigt:%dearl-l
ments, simple counter, time delay circuit, N A —
CIRCUITS & SEE HOW P y types of electronic equipment, radio and TV

THEY WORK, including : servicing procedures. receivers, etc.

N

_-—_——_———__-__-_____-_—_————--—-_———--

POST NOW To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, |
FR E E P.O. Box 156, JERSEY. Please send your free brochure, without obligation, to: l
|

for we do nof employ represeniatives

BROCHURE naME BLOCK CAPS
or write if you prefer mot to cut page ADDRESS PLEASE wis

special free gift also to all our students
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1121



AKAI
AKAl
AKAI
AKAl

HUGE DISCOUNTS

ON LEADING BRAND HI-F}

ALL R.S.C. PRICES INC VAT

* FULL LABOUR AND MATERIAL
GUARANTEES FOR 12 MONTHS

LOW DEPOSIT TERMS OVER 8 MONTHS
List Price RSC Price

WHARFEDALE DENTON £39-93pr £29-95
WHARFEDALE LINTON  £48-69pr £35:95
LEAK 150 £46-82pr £37-50

Prices shown correct at time of going to press 12.2.74

GOLDRING GL72

with Free Goldring G800 Cartridge w

GOLDRING GL75 T/Table & P.U. £34-95

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

BSR MP60 T/Table & P.U. £9-95
T/TABLES with MAGNETIC CARTRID
GARRARD $P25 with G850
MacDonald MP60 with G800
GARRARD AP76 with G800

GXC 36D Tape Unit
4000DS Tape Unit
1721L Tape Unit
GXG48D Tape Unit
T/Table & P.

£104-75 (Rec. Price £149-50) “37
U. £23-95 (Rec. Price £37-29)

orth over £10 fitted to above unit.

£76-95 (Rec. Price £109-50) 2y
£76-95 (Rec. Price £109-50) ©3,"
£79-95 (Rec. Price £114-50) <¥r-

Carr.
75p

(Rec. Price £47.19) Carr. 85p.

(ReC. Price £l 4'95) Carr. 40p
GE/PLINTH & COVER
£16-95 SPECIAL PRICE (c.... ¢))
£17-95 SPECIAL PRICE (corr. ¢y
£28-95 SPECIAL PRICE (c.-r. ¢

MARQUESS 30
MacDON

MARQUESS 30
ALD MP60

MODEL 60
AMPLIFIER

A HIGH FIDELITY 30 + 30W STEREQ

AUDIO FIDELITY MODEL 60 AMPLIFIER.
PAIR AUDIO FIDELITY MARQUESS 30 SPKRS.
McDONALD MP60 with G300 Cartridge.

Ready wired on Plinth with Cover.
Cabinet finished in Teak Veneer.
Send S.A.E. for leaflet.

SYSTEM

Total Value over £165

s £99°95

HI-Fi 10 - 10W STEREO SYSTEM

AUDIOTRINE STEREQO 20 AMPLIFIER SPECIAL
GARRARD TURNTABLE with Sonotone (art- PURCHASE
ridge wired on Plinth with cover Worth
PAIR DIPLOMAT 10w SPEAKERS Double

eak Veneoer finish

Controls: Bass, Freble, Volb. and Bal. 10 I runsistors plus Diodes. Output
rating I.H.F.M. Frequency range 20-20,000 c.p.s. Bass Contral + 12db.
Treble Control £ 13db. Selector switch for
P.U. or Tape/Radio. For loudspeaker out-
put impedances of 3 to 15 ohms. For
. |} standard 200-250v. A.C. mains operation.
i Attractive Black and Silver finished metal
tascia plate and matching contro! knobs.
COMPLETE KIT F INCLUDIRG
FULLY WIRED PRINTED IRCUIT  and
COMPREHENSIVE WIRING DIAGRAMS & INSTRUCTIONS £12.75 Cor-
Or FAOTORY BUILT IN TEAE VENEERED CABINET 40,
as illustrated £18-50 or dep. £2-12 and 8 monthly paynients £2:12 (Total £19-08).

JEB Size 16”7 X 117 x 97,
Preslsuriseclil. Gives pleasing
results with any o
8in. Hi-Fi speaker. £5 so
SE10 For outstanding results
.wi]t(h 10in. Hi-Fi .
spkr. Size 253 < 16 D

X 9in. Ported £6 75

Hi-FI SPEAKER ENCLOSURES

Tealc veneer finish. Acoustically lined-
Sizes approx. Carr. 45p.per enc. .

SE8 For optimum perform-

ance with any 8in. £6 50

Hi-Fi speaker.
Size 19 ¥ 104 x 9in.

SE12  For excellent per-
form]?nce ;vith 2in. Hi-Fi §
speaker and tweeter . g
25% > 16 > 9in. £7 95 3

AUDIOTRINE HI-FI SPEAKER SYSTEMS

Consisting of matched 12in. 11,000 line 15 Watt 15 ohm
high quality speaker, cross-over unit and tweeter. Smooth
response and extended frequency range
ensure surprisingly realistic reproduction.
OR SENIOR 15 WATT INCLUDING
HF126 15,000 LINE SPEAKER

£6-50 Cxr-
£7 . 65 Carr,

39p

AUDIOTRINE HIGH FIDELITY SPEAKERS
tleavy construction. Latest high efficiency ceramic magnets.
Plasticised Cone d. “J)"" indicates Tweeter Cone providing
extended frequency range up to 15,000 ¢
8-156 ohms. PLEASE STATE CHOICE.

Exceptional wrlormﬁ:sa l;.t low cont,

-.5. Impedance 3 or

HFS0ST 8~ 10W #£298 12" 16W €550
HF102D 10 10W £330 HFigs 12" 15W 2636
HF120 12" 15W £495 HFI28D 12° 16W £6-85

FANE 807T HIGH FIDELITY SPEAKER

A full range 8in. 10 watt unit for excellent sound quality, in suitable
enclosure. Cast chassis Roll P.V.C. cone surround and long throw voice
coil to achieve very low fundamental resonance of 30 c.p.s. Tweeter
cone fs fitted to extend high note response. Frequency range 25 Hz to

15 KHz. Gauss 10,000, Impedance 3 or 8-150Q. 3.99 7
PLEASE S8TATE IMPEDANCE REQUIRED List £4-99 b
MODEL 803T 8” 16w. with parasitic Tweater. £5_50

RBesponse 25 Hz to 15 KHz. (iguss 13,000 Imp 3 or B-45(. List £6-uy

Separate Bass and Treble
Mike, Gram,
8-15 ohm spkrs.
23
Complete kit,
OR FACTORY BUILT £10-95

R.S.C. TA6 6 Watt HI-FI AMPLIFIER

200-250v. AC mains operated. Response 30-20,000 c.p.s. —2uB.
‘lift and cut’ controls. 3 input sockets for
Radio or Tape. Input selector switch. Qutput for
Max. sensitivity 5mV. OfP rating I.H.F.M. Bnclosed enamellel case
X 23 x 5iin, Silver finish facia 10} x 3iin.
wiring diagrams and instructions.

Cy

Carr.
40p.,

£7.95

Tape Recorder, etc.

R.S.C. TAI2 MKIII 6-5+-6.5 WATT STEREO AMPLIFIER

Fully Transistorised. Solid State. Hi-Fi ofp of 6-5 watts per channel. Designed for
optimum pertormance with any crystal or ceramic Gram. P.U. Cartridge, Radio Tuner,

COMPLETE KIT OF PARTS WITH FULL
WIRING DIAGRAMS & INSTRUCTIONS

Dep. £2-50 & 8 mthly pymts £2-50 (Total £22-50).

Carr. Factory built with

£l 2'9940p . 12 mths gnarantee £16.95

Tweeter. Cross-over ete. £11each

R.S.C. Mkill SUPER 30 HiGH
BUILD AN AMPLIFIER WORTH APPROXIMATELY
DOUBLE THE KIT PRICE INCLUDING CABINET
Only high grade components by leading manufacturers
* Push Button Selector Switching For Magnetic or
* Jack Socket for Headphones Ceramic Pick-Ups

FIDELITY STEREO AMPLIFIER

AUDIO FIDELITY FR1 SPEAKER KIT

Response 30Hz-15KHz. Imp. 8-15 obm 8” Bass Unit. Pressure

SPECIAL OFFER £14-95 Pair Carr. 45p.

Or in Teak Veneer housing .
8end 8. A.E. for leaflet. £19 95

Carr Free

* Neon Indicator regardless of Price.
* Satin Silver Finish Metal Fascia Output (per chan-
* Solid State Circuitry nel) 15 watts RMS
* Twenty Silicon Transistors into 8§. Fre-
* Four Diodes, Four Rectifiers quency Response
Send S.A.E. for 7 Hz to 70 KHz
full descriptive leaflet. & 13 dB.
R.S.C. STEREO FM III TUNER.

in cabinet £37-50

(less cabinet).
Carr. 70p.

£5 extra.

Visually matches

antee. Or Dep. £7 and 8 month
Super-30 Mk. 111

payments £5-17 (Total £48-36).

COMPLETE KIT

Cabinet if req.

FACTORY BUILT UNIT INC.
CABINET with 12 months’ guar-

* R

_—

£22

ly 542'50 Deposit £3:71 and 8

‘YORK* HIGH-FIDELITY 3 SPEAKER SY TEM_

% Moderate size only
25 x 14 10in. approx.

30-20,000 c.p.s. Impedance 15 ohms

% Performance comparable with
units costing considerably more

Consists of (1) 12in.
unit with cast chassis. Roll rubber cone surround
for ultra low resonance. (2) 3-way quarter section
series Cross-over system. (3) 8 * 5in. high flux
middle range speaker. (4) Dome Pressure Tweeter.
(5) Quantity acoustic damping material. (6) Handsome Teak
veneered cabinet. (7) Circuit and full instructions. Terms:

COMPLETE KIT »

Carr.
75p

£25

15 watt Bass

monthly payments £3-12 (Total £2§-67).

ARANT . 1 4 1 d . H SELENIUM
R.S.C. TRANSFORMERS, L.F. CHOKES & RECTIFIERS EU0:3 GEARARTEED. impropnaid wad wher s
MIDGET CLAMPED TYPE 2§ X 2§ % 2in. TOP SHROUDED DROP-THRO® TYPE CHARGER TRANSFORMERS 0-9-15v. 1$a. §1-10, F. W. (Bridged)
250v., 80mA, 6-3v. 20 ........ ... ... 1-10 | 260-0-250v. 70m4, 6-3v. Za., 0-5-5 3v. 2a. #1.49 | 24a. $1-95; 72.81-40; 6a.81-60; 62.21.85; 822220 | Ap  a/12v. D.C.
260-0-250v., 60mA 6-3v 2 ... ... ... 1-16 | 250-0-250v. 100mA, 6-8v. 3-5a. .......... 41-71 | AUTO (8tep UP/stop DOWN) TRANSFORMERS output. Max. A.C. [
250-0-260v. ISOOmA, 6-3v. 2a., 6-3v. Ia. . :{-75 0-110/126v. z;):-z%o-zsov.mag&so w.m;t 5516-2456 input 18v,
- | 380-0-350v. 80ma4, 6-3v. Za., 0-5-6-Sv. 2a. AL-B1 | 160 watts, £2-10 250 watte £3-00; 600 watts £6- 1a, 28p. 2=, 80p.
FULLY SHROUDED UPRIGHT MOUNTING 260-0-250v. 100mA, 6-3v. 4a., 0-5-6-3v. 3a. #2345 32, 559 4, T2p.
250-0-250v. 60ma4, 6-8v. 2a., 0-5-6-3v. 2a. £1.55 300-0-300v. 100mA, 6-3v. 4a., 0.5-6.3v. 3a. £5.45 | OUTPUT TRANSFORMERS " Cea, 881,
200-0-250v. 100m A, 6-3v. da., 0-5-6-3+. 3a. 23.45 300-0-300v. 130maA, 6-3v. 4a.. o.t. 6-3v. 1a Push-Pull 8 watts EL84 to 3 Qor 15 02.. 85p 3, SBp.
800-0-300v. 100m 4, 6-3v. 4a., 0-5-6-3v. 8a. £8-45 Suitable for Mullard 610 Amplifier. . ... #g.g5 | Push-Pull 10 watts 6V6, EC| 8 SMOOTHING
800-0-300v. 130mA, 6-3v. 4a. c.t., 6-3v. la. 350-0-350v. 100mA, 6-3v. 4a., 0-5-8-3v. 3. £9-45 16 . #1-56 CHOEES
For Muliard 510 Ampiifier o8 E 350-0-360v. 160mA. 6 -3v. 4a.. 0-5-6-2v. 34, 22.85 | Push-Pull EL84 to 3 or 0-12 watts.. £1-50 | 150maA, 7-10H, 250
850-0-350v. 100m A, 6-3v. 4a., . 3a. £2-4, S v o o’ Push.Pull Ultra Linear for Mullard 510, etc. 22-45° Q 77 100ma,
850-D-350v. 1604, 8-3v. 4a., 0-5-6-3v. Ba. £8- FILAMENT or TRAKRSISTOR POWER PACK | Push-Pull 15-18 watts, sectionally wound I0H, 200 Q e6y:
425-0-428y. 200mA, 6-3v. da.. 0.t.. BV, 3a. £5-45 | Types 6-3v. 1.5a. 56p; 6-3v. 2a. 60p; §.3v. 3. 86p; 6L6, KT66, etc., for3or 15 €1 ........ 80ma4, 10H, 350 €1
425-0-425v. 200m A4, 6 -3v. 4a., Twice 5v. 3a. £5-80 | 6-3v. 6a. £145; 12v. 1a. 6lp; 12v. 3a. or 24v. Push-Pull 20 watt high quality sectionally 55p; 60mA, 10H,
480-0-450v. 250mA, 6-3v. 4a., c.b., bv. 3a. $6-00 | 152 41-50;0-9-18v 138 £1.25; 0-12.25-42% 2a£1-85. wound EL34, 616, KT66 etc. to 3or16£) £3-85 | 400 (2 28p.
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(Zx® DISCO SYSTEM i 25 st

100 WATT (c) MATCHING DYNA[‘IIC lacorporating twin Garrard SP25
50 WATT 50 WATT "MIKE’ (attached to h’phone) or BSR MP60 type turntables and
SPEAKER (d) PAIR 50 WATT SPEAKERS Sonotone or Acos Cariridges with

AMPLIFIER

Black Rexine covered glalanr;d stylii. hSelzamtebYol c;]n-
l'Dl 0 _ eac, urniable 30
apincts Sire apDrOX. HONITORING FAGILITIRS, plas

() RSCTDI DISCO CONSOLE ~T2ehend Bass Control, Seprals

awitch. Black Vynide covered

(.) (b) @ () £] 49 95 C"ﬂbl:)eﬁ with m‘i lsee
illusf rahon on eft,

(,zrr £3-00 Or Dep. £23 50 and £69 95

Lerms Deposit £50 and 18 monthly 12 mthly pymts £4-54

payments of £7-06 (Total £177-08). (Total £77-988) Carr. £1-50

FANE [JLTRAHIGH POWER LOUDSPEAKERS

All power ratings are R.M.4. coutinnons. 2 YEARS' GUARANTERE
High flux ceramie agnets. ALL CARRIAGE FREE,

‘POP> 100  ‘POP’ 60  “POP’ 50
(87 100Watt 15”60 Wate * 12” 50 Wart

HEADPHONES
MICROPHONE

TWIN TURNTABLE
WITH PRE-AMP

R.S.C. COLUMN SPEAKERS oL EoR vocaists

14,000 gauss 14,000 gauss 13,000 gauss

All types 15 Ohms covered in Rexine and Vyn: AND PUBLIC ADDRESS | 8/i50 Eaus 8/i50 U < 15a Elz 75
TYPE (4100 IS ALSO SUITABLE FOR BABS GUITAR OR ELECTRONIC ORGAN £27.50 L I 5 .75 . .

TYPE (813 50 WATTS Low tcedbaok R Dep £1.71 and 8
TYPF Cli32 3q-40 WATTS. Mtl:dé“"’ characteristic. Fitted three 13” x 8” deep Dep: £3:508nds8  Dep. 22 aud x monthly  pay-
exceptionally '-‘m"“’"t; 1"“’,”"‘“’““ howl ehars oo high flux speakers with high power mthly payments monthly paynents. ©  ments  £1-71
acterlstic high fiux 13~ x 8~ 20 wait £2| .95 voice coils. Bize approx. 54”7 x 147 x 117, £3-50 (Total 531 50; 22 (Tolal £18) (Total £15- 39),
speakers. Terms: Dep. £3-95 and 8 Dep. £479 & 8 mibly pruts £32 72 " PAIR SUITABLE

1 - Sare. 65D, ga ¥ Sarr. 8 b A b h o >

m'thly payments £2-67 (Total £25-31) Carr. 65p. 435 (£37-02) Carr. 86p FOR BASS GUITAR, ELECT. ORGAN, ETC ALL PU RPOSES
TYPE C4100 100 WATTS ine. four 127 50 watt speskers for conserva-
tive rating. Extra heavy coustruction. Bize approx. 58X 16X 107 Acoustically £66 00 ¢ Po P ’ 55 '2" 60w
Giled and pressurised. Terms: Dep. £32-00 & 12 mthly. pyts, £4-29 (Total £78-48). Carr. £1-50 il 5- 5

Gauss 15,000 Imp 8/15 Or Dep £2-45 and,

—ALL Rsc PRlcEs INGL“DE VAT FANE 8 monthly payments £2 (Total £18-45) Carr. Free

INTEREST CHARGES REFUNDED FANE SPEAKERS ‘POP’ 25/2 12 in. 25 WATT
on Credit Purchases DRESGENDU Dual Cone 15 Q (for uses £8 75 or ‘Dep. $1:16 and 8

other than Bass Guitar or suthly payments £1-15
settled in 3 months SPEAKERS Electronic Organ). Carr. free

{Total £10-35j.
MINSTREL 8W GUITAR AMP.| Full range | GROUP EQUIPMENT PACKAGE OFFERS

Incorporating Tremolo and 13”7 x 87 or 10”7 Speaker. Qutput available at | P.AL PHASE 50 MK.IU AMPLIFIER 48993 PACKAGE PRIUE

8 watts R.M.H. Continuous. 3 Jack Inputs for Micropbone and 5 PR. FANE POP 252 26W L/SPEAKERS 417-50 earr.
instrusent. Mains Neon Controls: Volume, Tone, Tremolo ALL Terms: Deposit £17-32 and 12 monthly £5| 9 2110
?‘peed ’J‘]r;axnolr'i‘IE;e‘;x;ity.‘ 8 b £1 9.95 payments of £3-838 (Total £57-88) ‘57 4
eris: Deposit £3-95 and 8 monthly .
payments £2-39 (Total £23-07). Carr. free BRANCHES gxl lr'ugﬂggyﬁgonﬁ‘ i AM!;{JFXER :ggg: T RLEICR
Terms: Deposit 820 and 12 monthiy £65.43 £59099;1mﬁ,
FAL PHASE 50 M.l AMPLIFIER 50 WATT. payments of 2390 (Tolal £66-80) e
F.AL. PHASE 50 AMPLIFIER £89-98 PACKAGE PRICE
Bolid state. 4 Heparately controlled Inputs Plus master vol 3 3 ®
control. Ind. Bass and Treble Controls. Protective circuit to ;g‘,ﬁ:flﬁfgssi{ﬁs_ég‘gﬁ?’{‘ﬁtﬁfum“m, fz_es_o £59 99 carr.
guard against damage from accidental shorts. Output for 5 me;(ts 38-90 (Total %6-86) ; £66-23 £2-00
Bpeaker/s 3 to 30 ohms. Bize 17" x 7- x T§". 200-250v. A.C. T2y —

mains, Output 50 walts music rating. Or deposit
£0-93 & 8 monthiy payments £4-31. Total £44-41. £39 93 HIGH QUALI TY LOUDSPEAKER UNITS
ALL TWO TONE REXINE AND VYNAIR FINISH
Rsc PHANT“M ‘50] Combined 50W Amplifier | L125 50 WATT Fitted pair of 12” 50 .
. and 12in. Loudspeaker. watt high flux spcaé(elrss f;)lr cox(ljservntivc
For L Guitar, Mie., @ 5 rating. Impedance 8-15 ohms. Carr, £1:50
m‘;’t‘nmf:l‘\lls) ‘llllxca 1-3 mp?lts a.nr(; ';’vollzngéloxtro'};&gleus(groezle’? ;!n:::n;")g:eu:\::? Or deposit $5-05 and 8 monthly payts. of £4-72. Total £43-71

Output Jack for additional 16 ohm 8 - Attractively finfshed in black with § L12/20 12” 25 WATT 13,000 | L12/i0 10-15 Watt veneer
silver-finished fascia and trimmings, Compact size. Fitted carryiug handle. | lines 15 ohms finish cabinet 127 unit 8-15 £8 25
Terms: Deposit £20-00 and 12 monthly Dep £415 & # EIB. ls ohm, Hize approx. 14”7 =~

payments £3-80 (Total £66-80). Carr. £1-50 oNLY £59 95 mthly pymts £1-42 314” % 9”. Carr. b0p. Dep. £2-25 & 8
SAE for leaflet UK Mainland (Total £15-51) Carr. 56p. { mthly pyuts £1.04 (Tota] £10- 57)

REGENT 50 AMPLIFIER

A powerful high quality all-purpose unit
for lead, rhythm, bass guitar, vocalists.
gran, radio. tape. Peak Output rating.
Loudspeaker unit either horizontal or
vertical mounting.
* Two’ extra heavy duty 12in. 5ow
Loudspeakera,
J Four Jack Inputs and iwo Voluie
Controls tor lustant use of up to four
pick-ups or “‘mikes’’. Bass and Treble
controls. Send §.A.E. fur leaflet.

Credit Terms: Deposit £24-50
& 12 monthly payments of £72'50

:_“’3% li\Ml";;HE'R R.S.C. BATTERY/MAINS
or uitar, ocal or

Instrumental Group CONVERSION UNITS

A 4 input, 2 vol, control Hi-Fi TYPE BMI1. An
30 watt unit with Separate Bass all-dry battery
and Treble controls. Current eliminator. Size
valves. Peak output rating. S5l % 4% « 2iin
8trong Rexine covered cabinet with 2 2N lz .
baudles. Atiractive black/silver P.V.C. fascia. Neon indicator. approx. Complete-
For 200-250v. A,C. mains. For 3 or 15 ohm fy replaces bat-
speakers. Send 8.A.E. for leaflet. teries supplying 1-5v and 90v, to
Terms: Deposit £4-40 and 8 £2 5 . 8 5 battery radio where A.C. mains
monthly payments of £3-09 200/250v. 50¢/s is available. £4.I5

£4-68. (Total £80-88.) Carr. £2-50 (Total £29-12). Carr. 75p Carr. 30p.
NOW SEVEN NEW BRANCHES NEW LARGER PREMISES AT HULL, I 0 e
BOLTON, COVENTRY DARLINGTON, NEWCASTLE & DERBY Tel: Puisey (09335 77681, " 2 18.

TERMS C.W.0. or C.0.D. Ko 0.0.D. under £1.

DONCASTER’ STOCKPORT All items subject to POSTAGE 28p EXTRA UNDER £2. 88p EXTRA

availability, Prices correct at OVER £2 OR AS QUOTED. TRADE SUPPLIED.

SUNDERLAND’ PRESTON 12.2.74 E. & O.E. S.A.E. PLEASE WITH ENQUIRIES.

SUPPLIERS TO GOVT. DEPTS. H.M. FOROE:!

. DE s.
EDUCATION AUTHORITIES & HOSPITALS. Ete.
and NOTTINGHAM HI-FI CENTRES LTD. MAIL ORDERS MUST NOT BE SENT TO SHOPS

R.S.C. BRANCHES OPERATE A 5.DAY WEEK DONCASTER 3 Queensgate, Waterdale Centre. MANCHESTER 60A Oldham Street (Closed Wed.).

E?31 LURGH Rd. (CI d Wed.). (C_]!_olsegz'ghgggz MIDDLESBROUGH 106 N. t Rd. (CI e dzﬁl 2;”)8
Pi othian ose -1 el ewpor [.ETT e
N LLIDAYJS ATURDAY, GLASGOW 326 Argyle St. (Closed Tues.). NEWCASTLE UPON TYNE 24 Newgate Shopping
BRADFORD 10 North Parade (Closed Wed.). Tel. 25349 Tel, 248 4158 Centre (Closed Wed.). Tel. 21469
BmM'NGae“\?:aa%?gft%rggt'°\s,sgs¥\e’f: ched 33512 HULL 7 Whitefriargate (Closed Thurs.). Tel. 20505  NOTTINGHAM 19/19A Market Street
Tel, 021-236 1279 (Closed Wed.). LEICESTER 32 High Street(Closed Thurs.).Tel, 56420 (Closed Thurs.). Tel. 48068
COVENTRY 17 Shelton Square, The Precinct. LEEDS 5-7 County (Mecca) Arcade. Brigpate PRESTON 41 Friargate Walk, St. Georges Shoppg Prec
DERBY 97 St. Peter's Street. (Closed Wed.). (Closed Wed.). Tel. 28252 SHEFFIELD 13 Exchange Street (Castle Mki. Blds,
Tel. 41361 LIVERPOOL 73 Dale St. (Closed Wed.). Tel. 236 3573 STOCKPORT (Closed Thurs.). Tel.20716
DARLINGTON 19 Northgate (Closed Wed.). LONDON 238 Edgware Road, W.2, {Closed Thurs)). 8 Little Underbank (Closed Thurs.). Tel. 480-0777
Tel. 68043 Tel. 7231629 SUNDERLAND 5 Market Sq. (Closed Wed). Tel. 70573
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" MINICOMP 100

The MINICOM

Build something completely out of the ordinary: Build the tascinating MINI-
COMP* the miniaturised ERNIE.

histicated LOGIC t

MINICOMP 1000

hni and brilliant

ENTLEY AC O U STI C EFS5 .34/ HABCB0.44! PENDD- | UF4l .70 ACI107 17 Bawss 47 [oars 17
EFSs .30 HL2SDD.75| 4020 2.00,UF42 .70 AC113 -38]BCL07 -14, 0A78 -10
Fs9 .87 | HLAIDD #3 PL33 40| UF80 .30  aGi%s 33 Beros 14 0481 10
CO R PO R AT| O N LTD EF9] .30 | HL42DD.70 | PL36 .65 UF86 .46 ACI2} 08
a gggz .70 g’§i09 i gg gﬁg{ .gi gFBG 1.00, AC128 14

7 2 . A .55|UFse .38 ACis: d
7a GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX 'prgs .30 HVR2A .58 PL8Z .87 |UL4L .65 ACI54 %g
All prices inclusive.of V.A.T. Telephon- 6743 EF188 .29!KT2 .50 PL8Z .39 .38 ACI56 10
.~ JONRA N EF184 .32/ KT4] .98 PL84 .83 11
0AL .40 6BCS .80;6LD20 .55 123.!7 .44185A2 .60 EAF42 .50 EF804 120 | KT44 .75 PLB04}500 -48
O’IAS'.! .40/6BE6G .28 6NTGT .60:128Q7 65]85A3 1-00|EAF801 .55 EHO0 .45 | K¥66 2.40, 87 -2
0Z4 47{6BH6 .70!6Q7G .50 {14H7 .55 90Cl1 751 EB34 -25; EL32 -50 KT8l 2.00,PL508 .80!Ul0 42
1A3 .5216BJ6 .50 6Q7GT .50/19AQ5 .42)90CG  2-40/EBI1  .15( EL34 .54 | ETWsL £1 ] PL509 1.15 -42
1ASGT .50{6BQ7.4 .5016Q7(M) -55/19G6 1.40{150B2 .76/EBC4l .55/ EL36 1.00; ETW62 £1|PLX02 .95 47
1A7GT .65[6BR7 .95|6R7G 60/20D4 2.00!2158¢ .50{EBC81 .35)EL37 1-00 KTW631-00| PY33/2 .50; 11
1B3GT .52|6BRS .8§5]6R7TM -75 20F2 751807 .58 EBF80 .38] EL41 .60 MHLDG6 £1 | PY83 .31 12
1H5GT .65(6BS7 1-40{68A7 -44(20L1 .8815702 -80 | EBF83 .43) ELS1 .80 P61 1.00 PY82 .25 17
114 .1416BWé .85]68C7GT .38]20P3 8016763  2.00, EBF8Y .80 EL83 .55 ! PABC39 .38 ' PY8s .33 14
INSGYT .85{6BWT  .6669G7 441204 -88:7475  1.00] EBL211.50; EL84 .28/ PC86 .60'PY88 .33 12
1R5 .3816BZ6 .48|68HT .44{20P5 1-30|AC/PEN 98/ EC86 .59 EL&5 .40 rCss .80 PY500 .80 o 12
184 .83;6CB6A  40{6SK7GT .44[26A6G .3 A("’/PENI EC88 .59 EL86 .88 PCY5 .76 PY500A .80 . -25
104 .6516C4 98 68Q7GT .88|25L6G .5 .88 { ECS2 .45 ELS1 .88 a 18
1Us .8016C9 1.25(6VeG 17128X5G .7 ACGPEN 881 ECC33 1.50] BL95 .39 . -7
2021 .49/ 6CD6G  .80[6VEGT .38(|26Z4G .83 AC/TH1 £1i1EC(35 -951 EL360 1-20 vPas . -30
2GKn -55|6CG8A  75|6X4 .80(2525  -80{AL60 1.00,ECC40 -75| ELLsn 1-00 vesr % 17
8A4  .42|6CH6  [60/6X5GT .28{25Z6¢: 70{ATP4 -40{ECC81 .20' EMBO . 0 w107 -85 17
3D6 .1g|6CLS .85 786 L75128D7 1001 AZ1 80} ECCB2 .28} EM81 .40 wWiee (75 « 12
3Q4 49| 6CM7T 751787 -50 | 30A5 85| AZ31 .60/ ECCBS .28 EM8&z .55 581 Qs 0 £1:X65 65 . 20 0C¥ID 12
3Q6GT .55/6CUb  .75/7HT -75(30C16  .75|AZ41  .65/ECC84 -30| EM84 .40] PCF30 2s]Qvou. £1,X66 .65 d7:0Cc8e 12
384 -38 6CWd 70| 7RT 1.50/30C17 .90|CL33 1.50 |ECCB6 .38| EMB5 1.00| PCF&2 .88 Transistors '20’0(,821' -13
4CBs 55;6!)}54 7517Y4 .65/30C18 .73|CYIC 1.,00{ECC86 -85 EM87 .68 | PCF84 .59 TH?.»J .98 & Diodes ' E '28 0Cs3 -22
bUGE §516DT6A  -75:7Z4 .80 | 30F5 .85(CYs1 .45, EC088 .44 EMMH(H £2 1 PCF86 55 TP2620 .88 2N404 20| AF124 28 28 | 0C84 -26
S5R4GY 70{BEWE _75/9D7 .65(30F1.1 .75|DAF9! .30/ECCi8S .53 E .40 | PCF200 .87 | UABCH0 .83 12N966 58 'A¥IZS (19| BYZ)2 28| 0CL23 .25
U4d 30{6E5 1-00] 1002 .66|30FL2 .75/ DAF9 .44;ECC804 .60 EYBI .40 PCFB01 .48!UAF42 .5510N1756 -55| AFi26 -20 1 BYZ13 -28) OCl39 .25
5V4G  .546F1 -70[10DE7  .55|30FL121.00{ DFO1 .80, ECC8071-00| E¥83 .54, PCF802 .50 WIBC4L .53, 2N2i47 94| AFI30 92| CGI2E -22:0Q169 25
5Y3UT .38;6F6C .50{ 10F1 .50{30FL13 55| DF96 .44/ ECFs0 .34 EY84 .70 PCF806 .70 UBCBL .45 ! 9N2297 25| AFL78 ‘75 (DY 221 0C172 -89
5Z8 '58161“13 .55({10F9 .65130FL14 .85{DH62 .50 ECF82 .34 BY87/§ .335 PCH200 .70 | WBF80 .38 2N2369 -24} AF180 -68| GETII3 -28, 00200 .24
5Z4G -3516F14 .75{10F1s .55!30L15 .76{DH76 .45/ECF86 .75|EYS88 .40!PCL82 .32: GBF89 2N2613 -48 | AF186 61 04Ab 81 0C201  -42
5Z4GT -35;6F18 .55110LD11 .70{30L17 .70:DK40 .70|ECF804 EY9] 581 PCL83 .54 | UBL2L .7'7 t 2Nd()53 36! BAIIG 151040 14 ' 00202 -47
6/30L2 .80;6F23 -85110P13 .70]30P4MR DE92z ~.7 2.10: EZ40 .55 | PCL8Y .38 UCI2 2N3121 275 BAlI6  -28) OAln -87 1 0C2038 -88
Al .25(6 . o .00/ DK96 .55 ECH211.50| EZ4) .50 | PCL805/85 . UCC84 7 [2N3703 21 BAI20 14/0A47 11100204 -83
4 .00{30P12 .80/DL9¢ .33|ECH35 .65 EZ80 .2 . ucess .38 "\3;0‘) '22’ AL30  -11] 0479 -17f 0C205  -47
nma Rl e wmm s v 8o INES B e

30r4 .75|DM7 . . tUCH?21 |‘.:SS23 a —

30PL1 .66|DM71 2.00| ECH83 .44;GZ32 .54 PEN4o .80 UCH42 .86 | AAllY -17‘{‘}‘»‘?‘5‘!&%})‘3 A(‘rﬁﬁs’lﬁ‘%;fﬁimo) .58,
30PLIZ .75|DY87/6 80| ECH84 44/ GZ33 1.00 PENMS .20 UCHSI .38A8120 17,00 D01 "008ID & = OCHI, 47p, 7

: rois mon e o g eeeols vem A RITRE L TR0 e

a 30PL15 85| ES8 (JC . 2 . UC 83 . AAZI3 - 9. b

-4, 35435 .65 ESOF 1.20|ECLS3 .57.-- 2 OCk2 §8p. Set ofh OCH3 Wp. ___

406, 35D5 -75! E83F 1.20/ECL84 0‘ VALVES ALSO REQUIRED FOR CASH, LOOSE OR BOXED, BUT MUST BE NEW. OFFERS

o 35L6GT .551E88CC .80]ECLS5 60‘ MADE BY RET!

a 3-00;35W4 .83 |E92CC 1.00 ECL86 .40' All goods are lmlhed and subject to the standard 90 day guaraniee, Cash or cheque with order only.
6ATS 8316K7G .18 1237GT .55/3524GT ,42| E180F 1.00| EF22 1.50; Despatch charges:- Orders below £5. add $0p per order up to three items, each additional item 3p
6AU6  .30|6K8G 85'121(5 .85 3525GT1.00| E182CCL.00} EF40 .80| extra. Orders between £5 and £10 add 25p total. Orders over £10 are post free. Same day despatch
BAVE .83 601 3. 00(12}(7(."!‘ .88{5085 «85{E1148 .53 EF4l .70! by first class mail. Any parcel insured against damage in lransit for only 8p order extra. Terns
6AWSS .6516L5GT .58|12Q7GT -45/5005  -45|EA50 27| EF4Z .55 of business free on reque
6AX4 .55|6L7 2.00(128C7  .50{50CD6G 1251 EA76 1.00{EF73 150 Business hours Moun.-Fri. 0 p.m. Closed 1-2 p.m. and Sats. We do not handle seconds op
6B8G 80| 6L18 .49|128G7 .88!50EHS .55 EABC80 .30 EFB0  .26i rejects, which are often d ed as “New and Tested” but have a limited and unreliable life. No
¢BA6  .28/6119 £.00!128H7 .85!(50L6GT .65!EACS1 .75/ EF8S .60 enquiries answered unless 8.A,E. is enclosed for reply. ALL PRICES VALID UNTIL 5.4.74.

i
ERNIE Why pay more - look atour
{— Faam(:c Bargain Offer!
A LEARN THE
| P DIGITAL COMPUTER
i Di
ik LOGIC TECHNIQUES HE AVON AUDIO SYSTEM
3 NEW!
SUPERBLY
g {MPROVED

P
NIXIE tubes to dlsplay truly RANDOM NUMBERS. At the mere touch of a

a random number within a pre-set range is selected and displayed.
MINICOMP 100
lncludes four range selections within 00-99,
ICE : -6 _* ROULETTE : 00—36 * POOLS : 00—59 * BINGO : 00-99
Klt includes 7 latest LOGIC I.C.'s, 3 transistors, 2 NIXIES, ﬂbreglass P.C.
board, the power supply and various other components.
MINICOMP 1000
After tremendous popularity of MINICOMP 100 we are now pleased to intro-
duce MINICOMP 1000, which has all the original features of MINICOMP 100
but in addmon it provndes two higher ranges:
*Q : 000-398 * KILO : 000—999
Kit includes 9 latest LOGIC I.C.'s 3 transistors, 3 NIXIES, 2 P C. boards, the
power supply and various other components,
The MINICOMP is extremely easy to build as the P.C. boards are supplied
with 1.C.’s fully assembled and tested. The illustrated instructions include an
introduction to the LOGIC techniques employed in the MINICOMP. Attractive
blue ‘or red NYLON coated and elegantly sized case, approx, 77, 43", 3" and
sitk_aluminium panel.
APPLICATIONS The MINICOMP simulates electronically all pheromenon in
nature or activity in daily life with random occurance. NDOM 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 PR CES: Overseas and quantity prices on request.
0 HZ. OR 110V, 80 HZ. mains operated.
MINICOMP100| KIT: £39 50 Built & Guaranteed Unlts £42-50 ] All prices In-
MINICOMP1000, KIT: £49- 5 : £53+50 [ clude V.A.T.
TERMS: C.W.0. or C.0. D., MAIL ORDER ONLY.’ and P&P.

* Patent applied for.
MICROELECTRONICS
51 Mexfield Road, London SWI5 2RG. Tel: 01-870 2368

button the neon numbers “WHIP’ round spectacularly at high speed, before

1124

The uncabineted system is ideal as an economical replacement for
an 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
rotal output. Frequency response 25-18000 Hz.

LATEST BSR STEREO/MONO TWIN ELLIPTICAL SPEAKERS
RECORD CHANGER plays alt These low impedance, perma
tvpes of 7in., {0in., and 12in. nent magnet units have been
Mono or Stereo records. Manual specially ~ selected to provide
or automatic play. the ullest range of audio

reproduction,

EASY TO INSTALL—NO TECHNICAL KNO W
LEDGE REQUIRED, List Price £45-74. OUR PRICE

35-00. Credit Terms £3-50
deposit plus £2 Post & Packing
followed by 9 paymentsof£4-10
(Total Credit Terms £44-40)
Don’t miss this bargain,

qu__trrmR ; _ SEND £5-50 TODAY
ALL EQUIPMENT COVERED BY OUR 12 MONTHS FULL GUARANTEE I

CALLERS WELCOME ]

100 Chase Side, Southgate, M
m PW 4/74

London Ni4 5PL '
Tel: 01-886 3733/9666
L T R P NPT TNl




SECOND GENERATION 25 WATT HYBRID

A brand new hybrid fabrication technique, recently perfected in o ur 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 addition of a basic unstabillzed (split line) power supply.

The HY50 takes medium power modules to their loglcal conciusion by incorporating
with it a heatsink, which is designed in special high cenductivity alloy, sufficient for
normal audio use without additional chassls sinking. All this without significantly
increasing the slze 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 fuse 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: 4-16Q into8Q
INPUT SENSITIVITY: Qdb (0-775 volts RMS)
INPUT IMPEDANCE: 47K .
TOTAL HARMONIC DISTORTION: Less than 0-1% at 25 watts typically 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 £5-80 mono, £11-60 stereo

Price inclusive of VAT & P & P

NEW HY5 PRE-AMPLIFIER

Unchallenged for two tears, the HYS, our unique multifunction preamplifier/tone hybrid, has been brought
into line with the advancements in our power hybrids.
- Like the HY50, the new HY5 has no external ts & has been redesigned to run off a split power-
line with improvements in signal/nolse, overioad, capability & reduced distortion. The output has been
increased to match the pawer module (Odb), and to share the same powar supply,
Overall size is reduced by the use of a new thin fllm circuitry while the device still retains all the functions
of the earlier device,
When combined with tha HYS0 & power supply only potentiometers are required to complete a simpie
mono amplifier-with input & output facilities 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 curve)
Ceramic Pick-up up to 3mV

Microphone 10mv

Tuner 250mV

Auxiliary 3-100mV

Input impedance 47k Q 1kHz

OUTPUTS
Tape 100mV,
Maln output, Odb (0-775volts)

ACTIVE TONE CONTROLS

Treble + 12db at 10kHz

Bass . 12db at 100Hz

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

DISTORTION 0-05% at 1kHz

SUPPLY VOLTAGE + 16-25 volts

SUPPLY CURRENT 15mA

Price £4-85 mono, £9-70 stereo

Price inclusive of VAT &P & P

POWER SUPPLY PSU50

The new PSUS50 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 of 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, ,

1125



PANEL METERS - TRANSFORMERS - CONTROLS - RELAYS
[RONS - TOOLS - VALVES - POT GORES MOST TYPES OF COMPONENTS "Ellrys
You need  catalogue! 55p post paid complete with Discount Vouchers Catatog.,e

SPECIAL PURCHASES
UHF TV TUNERS
CHANNELS 21 TO 64

Brand new transis-
torised geared
tuners for 625 Line
Receiver IF output.
£2-50. Post 20p. -

EASY TO BUILD KITS
BY AMTRON—

' LARGEST RANGE
OF KITS &

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-

TEST

plete with head circuits.

EQUIPMENT EVERYTHING SUPPLIED | &% %s

Model No.
MULTIMETERS Radio controf receiver 2-98 TOP QUAL- ! MARRIOT
(carr. etc. 30p) 50 &channa R/C transmitter B0 ITY SLIDER | TAPE HEADS
M210 (Case £1-25) 20K/Volt Slimline 675 3401 JannerhetiR/Clreciiver 53 | CONTROLS | 4 _TRACK MONO or
TLH33D 2K/Volt Robust 7-50 65 Simnle fransistor foster 140 gomm  stroke  high | 2 JRACK STEREQ
533;4 10K/Volt Steel case. ACupto-‘-oKsz.ss 415 8 watt Amplifier quality confrols com- 17' High Impedanct_a

20K/Volt with AC current ranges
AF105 (Case £1-90) 50K/V.

120 12 walt amplifier

plete with knobs (post,
etc. 15p any gquantity).

'18' Med. impedance
£2-00

125 Stereo control unit
4313 20K/Volt AC current Steel case il .
34341 Plus Built in transistor tester 10:50 . :;gg y:vcgrc:un;rp‘l’)l( lfj:rlt115 Singles Log and Lin R730/E73 2 track mono
odet 500 (Case £1-95), 30K/Volt 9-95 5K, 10K, 22K, 50K, 100K, Record/Erase low imp.

OTHER EQUIPMENT

610 Power supply for 120
615 Power supply for 2 x 120
230 AM/FM aerial amplifier

250K, 500K, 1 Meg.
45p each.

15p pair.
Erase Heads for *17' and
‘18 15p

SE250B  Pocket Signal Injector 2-10 carr. 15p 240 Auto packing light Ganged Log and Lin Pt
SES00  Packet Signal Tracer 170 carr. 15p 275 Mic. preamplifier 10K, 22K, 50K, 100K, | 95, 2 track mano,
TE1S Grid Dip meter 440kHz- 570 LF generator 10Hz-1mHz 1 250K, 65p each. { 430 Erase Head for *63'
280mHz 15-00 carr. 30p 575 Sq. wave generator 20Hz-20Khz 1 (Quantity discounts 5p

TE40 AC MullnvoltmeteH 2mHz 19-75 carr. 35p 580 SWR meter 1 available) i
TE6S 28 Range valve voltmeter 22-50 carr. 40p 620 Ni-CAD Charger 1-2-12v . . (Post, etc. 15p any
TE20D 120kHz-500mHz RF Generator 630 STAB Power supply 6- 12v 0-25-0-1A Complete with knobs. [ quantlty).
TE2D  20Mz-200KHz Audio Generator 7 500 Elociront Srainon.”

- 2 Audio Generator ectronic Chaffinc -

18-85 carr. 40p 705 Windscreen wiper timer SINCLAIR' MINIATURE AMPLI

SE350A  Deluxe Signal Tracer 12-50 carr. 20p 760 Acoustic switch 1 FIERS & TUNER/DECODER
SE400 Volis/ohms/R-C sub./ 780 Metal Detector (electronics only) AMPLIFIERS (carr., etc. 20p)

RF field/RF gen. 14-175 carr, 20p

"790 Capacltive Burglar alarm

C3041 1-250 MHz £4-25
C3043 5CH 1-300 MHz
VHF 105 Aircraft Band Convertor 4-50
B2005 4 Ch. mlc, mixer 4-20p&p15p
B2004 2 ch, Stereo mixer
PK3 Kit. Etch your own printed circuits

£1-95p & p 20p

EXCLUSIVE: SPECIAL OFFERS

MW/LW CAR RADIO AKAI GXC40

+ ar — Earth with speaker Stereo cassette recorder,

and fixings. £6-50 carr./ £59-95 carr/packg. 50p.

packg. 30p. P:‘:Ir Akn£ls sADM mic'r(o-
. -9§ .

8 TRACK CAR STEREQ Sooe® earriackd

-- Earth) with speakers in

Pods & fixings. £12-50 ;ggTABIAEYE:‘_S_SETTE

carr/packg. 40p. - for car or carry around., £7-25

Portable Battery Cassette carr/packg. 20p.

Tape Player £7-25. HANIMAX BC803 POCKET

Car Lighter Plug and adaptor CALCULATOR WITH

for all cassette and radio % KEY. £28-95.

6/75/9  volt output {state HANIMAX BC811M

width) £1-95 eac MEMORY VERSION £37-50

Rofel Stereophones . MAINS UNIT for BCaos,
RH700 £6-75 BC811M £2-85(state model)
RH430 £3-30 HANIMAX . H101 STEREO

Rotel RA310 15+15 watt G COMPACT RECORD
Stereo Ampllﬂer (List PLAYER 2 x 7 watts
£52-00) £34-52. Complete with Speakers

(List £54-50) Price £38-95
Wein W500' Battery/Mams Plus free pair of stereo
Cassette Recorder £12:75 - phones.

NY ORPDSBANBENRT NN & D WG a =
N RO INONONRND Y Y O i

. Prices correct at

' time of preparation.
Subject to change
wlithout notice.

BUILD THIS TUNER

MW/LW Radio Turner to use with any amplifier.
Features Mullard RF/IF module Ferrite gerlal, built
in battery. Excellent results. Slze 77 x 23" x 3},
All parts £4-85, carr. 15p.

" MULTIUSE & RADIONIC KITS

10-1 10 Projects

50-1 10 Projects : !~°0

150-1 150 Projects 13-20

;&l}epho;g ((é?mn;unicutor z%g
ec.

20(radia) - | Prolects 945

(carr.lpacklng 40p)
All transistor circuits with hand books

BUILD THIS RADIO
Portable MW / LW
radio kit using Mullard

RF/IF module. Features

MW — bandspread for

extra selectivity. Slow

motion_tuning, Flbre

glass PVC cablnet. MW

autput. All parts £7¢ !!(buttery 22p), carr etc. 32p
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RADIO \ SEEFacING
PAGE FOR
LIMITED / , s presses

EDGWARE ROAD, W2

& )
= . - . W = % g”,“" prealmp. 4-300, 0-3 watt 9 vt;ll SI::GO 2760/Stereo 80(
ew Kevolutionary Jupertester elay car alarm v

pri o Y e e o 875 CAP, Discharge ignition for car engine e ool B ;g ranstormgrRZs 3585)
Transistor tester 11-00 " s(-Ve(E::ll'}g) ¢ 13 555, 3watt12volt 4-10
Elsctronic voltmeter 18-00 200 B e ataor F¥ E{208, S watt12volt5-10 | New SINCLAIR
Ampclamp 11-95 55 1;6’360" }f“\‘;hF i 1.3 608, 10 watt 24 volt 4-95 PROJECT. 80
Temperature probe  11-95 e Phot ’“”1 i h' er ,7" 410, 10 watt 28 volt 4-95 Stereo Preamp. 11-95
Guass meter 11-95' 718 [Ehotocellsuitoh st e E1206, 30 watt 45 volt Audio Filter Unit §-05
Signal Injector 595 oo ME eonricontin yliester 3 9 24015 Walt Amp. 5-45
Phase Sequence 5-95 2 oto timer 25 E1210, 24 + 24 watts 76025 Watt Amp. 6-95
EHT 5.95 71 Slide projector auto feed control 7-15 12 volt 7.7 PZ5 Mod. for 1 on 2 240
o o0/ 00A 4.0 288 éﬁﬂ:‘&’%‘%f’"&?i drjver 80 RE500, 5 watt IC mains : :

250 Signal Injector - L operated _Amplifier | p26 Mod. (5 Tab)

A SELECTION OF INTERESTING ITEMS 30 VOX 5 | gpithcontiols 630 ;,;3 28 s L

C3025 Compact transistor tester  6-50 p & p 15p 432 Testakit 19-30 Stereo with controls 278

Q4002 Photoelectric System £13-7 670 Buffer Battery Charger 6-55 11-75 TRANSFORMER FOR

E1310 Stereo mag. cart, preamp,  4-80p & p 25p 885 gapacltlve KCOT“'“* Alarm 6-25 SAC13, 15 + 15 watt P 3.95

Easl D201 telephone amplifier 7-50 p & p 25p 850 Electronic Keyer H Stereo with controls | Prolect605Kit  19-95

D1203  Teleamp. with PU coil 4-95 p & p 20p 820 Electronic Digital Clock 58-50 14-95 | Pproject 805 2695

i -Doorllntercolinm. and chime g:g p:p12°5p ALL KITS OFFERED

w Dimmer/controller ‘W p&pilp .
Q;Ip”n e umtt ;or " 2'329“;2" S‘T’S?;EKCT To SP40-5 2240[Stereg a%
” Twin spring uni eV -85p & p 25p
S50 Ulirasonlc Switch Transmitter/Receiver £12-75 AVAILABILITY SI';%Q(—SG 2Z40lSlereg78'0_I/5

POWER SUPPLIES FOR
EVERY PURPOSE

(All cased unless stated chassls)"

470C 6/74/9 volt 300 MA (Includes Multl-Adaptor for
Tape Racorders, etc.) 2-15 post 20p

Car Lighter Voltage Adaptors SDOmA {State voltage

6v, 7dv, 9v) 5 ea. post 25p
SC202 3/6/7*[9 volt 400mA :I 35 carr, SOp
HC244R Stabilised version 4-35 carr, 30p

500 8 volt S00mA 2-80 post 20p
P11 24 volt 500mA (chassis) 290 post 20p
P15 26/28 volt 1 amp (chassis) 2-90 post 20p

080 12v 1 amp (chassis) 4-50 post 20p
P1os1 45v 0-9 amp (chuasls) 7-50 post 20p

244-12volt 0-4-1 8 7:15 post 30p
SE101A 3/6/9/12 voIH amp (Stab.) 10 30 post 25p
RP164 6/74/9/12 1 amp (Stab.) 2:95 post 30p

FIBRE OPTICS
0-01 Diam. Mono Filament
£3 per 50 metre reel

sheuthed £1-00 per metre
SPRAY 1smm ia
(Mares Tail Spray £10- 50
7mm, Diam,. £5-00)

All types offered blect ilabllity.
Prices correct at time of press & OE,
10% VAT TO BE ADDED TO ALL ORDERS
UK post etc. 15p per crder uniess stated,




UK'S LARGEST RANGE OF TRANSISTORS, IC'S
RECTIFIERS, ALL SEMICONDUCTOR DEVICES

BEST PRICES - RETAIL - TRADE - EXPORT & INDUSTRIAL

FREE BOOKLET MoreDevices | TBA800 5 WATT I.C. TRIACS - Stnd. mountinu with
. Suitabie " aiternative to accessories
All t f New Prices SL403D, 5/30 volt oper- 3 AMP RANGE 1-11
ypeS o} ated, 8/16 ohm 5 watt Type P.LLV. Price ea.
TRANSISTORS —  RECTIFIERS New Ranges | output. SC35A 100v  80p g
BRIDGES=-SCR’s~~TRIACS it With  circuits and SC358 200v  85p ;
s This is a must | data £1-50 SC35D 400v _ 90p ;
INTEGRATED CIRCUI
F.E.T.—LIGHT DEVICES for all SC35E 500v £1-20
OVER 1500 DIFFERENT DEVICES Semi-conductor Users Sinclairlctz SOk TANGE o5
with circuits and data,
ENTIRELY NEW EDITION (ask_for booklet No. 3g) | wilh ciraults and data Semp v e ]
SEND FOR YOUR FREE COPY TODAY ;:érculltt kman:{t 1 E2%00 SC40E 500v £1-50 3 Amp
VOTt Operate 10 AMP RANGE To48
INTEGRATED CIRGUITS VERY IMPORTANT. ONLY branded 1.C's SC45A 100v £1-05
are to kdhf FULLtmdar(\:ufacturers sgeclﬁ_tl:_ait;gxss ZN414 IC gg:gg %ggv ﬁ:g
ALL others are not. Henry s sell only branded Integrated Circuits rom v £1-
LT.T... . FAIRCHILD ... SIGNETICS, So why buy alternatives or under }2;?8::5"&c,fq':f,ﬁ’j‘,,[gg;‘;,ﬁgs SC4SE 500 £1.85
spec devices when you can purchase the genuine articie from us—ex stock. .. (PW Jan. 73 Repl 15 AMP RANGE
need we say more! Ref. No, 19 for 10p) £1-20 SC50A 100v £1-45
B o= R puee
29 5 v £1-
N2y \M STROBE TUBE SCS50E 500v £2:25 k
TV ZEITU;IXTFg Sulll:; H‘uénclgA (l:-\z‘ldolsllmslal Type!
able for Dec. ' 30 T T066;
Type lslll 12/29 o0l99 Type lall}, 12129 3gl99 Type Rt 9 1 Pract. Electroni;:; 5 40669 TRIAC (Plast)lc)
p 8y P 0 90p
SN7400N 0-80 0-18 0-13 SN7448N 1-50 1-27 1-13 | SN74142N 2-88 2-88 252
SN7401¥ 0-20 0-18 0-16 | SN7450N 0-20 0-18 0-16 | SN74145N 1-44 1-44 1-2¢ | ST2(D32) DIAC 25p 4EABBITRIACITOD) 75"
SN74014N0-88 0-38 0-38 | SN7451N 0-20 0-18 0-16 | BN74147N 2-30 2:30 1-83 | CRS1/40 SCR  45p EW RANGES
SN7402N, 0-20 0-18 0-16 | BN7453N 0-20 0-18 0-16 | EN74148N 2-01 £-01 1-63 gmnsé RECTIFIERS
SN7408N 020 0-18 0-16 | BN7454N 0-20 0-18 0-16 | SN74150N 2-30 2-80 2-01 BRIDGE) AIER .
8N74034N0-38 0-38 0-33 | SN7460N 0-20 0-18 0-16 | SN74151N 1-15 1-15 1-00 | Ultrasonlc Transducers ATUR S SMALL SIZE AND
SNT404¥ 0-24 0-21 0-18 | SN7470N 0-33 0-30 0-27 { SN74153N 1-09 1-09 0-95 | Operate at 40Khz up to 100 yds. Low co Slzes. ate approx.
SNT405N 0-20 0-18 0-16 | SN7472N 0-38 0-38 0-34 | 8N74164N 2-30 2-30 2-01 | Ideal remote switching and s|gnallmg 250M/A QUARTE MP
BNT406AN 0-44 0-44 0-38 | SN7473N 0-44 0-41 0-37 | SN74165N 1-15 1-15 1.00 | Complete with data transmitter and B025/05 50 PV 1Gp
8N7406N 0-40 0-88 0-35 | SN7474N 0-48 0-48 0-42 | SN74156N 1-08 1-00 1-00 | recelver new |.C. circuits. 3025/10,100 Plv  18p
SN7407N  0-40 0-38 0-35 | SN7476N  0-50 0-55 0-51 | SN74157N 1-09 1-09 0-95 | Per pair  £5-8 Pxixi”d
BN7408N 0-25 0-22 0-19 | SN7476N 0-45 0-36 0-32 | SN74150N 2-44 2-44 2-12 | TAB60 IC with socket £1-80 £ AMP 111 Pr-cmu
SN7409N 0-33 0-38 0-28 | SN7480N 0-80 0-70 0-50 | SN74160N 1-58 1-58 1.38 : Type P.LV. Price ea.
SN7409AN 0-44 0-44 0-38 | SN748IN 1-25 1-10 0-95 | 8N74161N 1-58 1-58 1-3: B05/05 50v 20p 4.
BN7410N 0-20 0-18 0-16 | BN7482N 0-87 0-80 0-72 ! BN74162N 1-58 1-58 1-38 | 3015F 7 SEG. B05/10 100v  22p
SN7411X  0-25 0-23 0-21 | SN7483N 1-20 1-10 1-00 | SN74163N 1-58 1-58 1-38 [ I.C. size complete with B05/20 200v  23p
SN7412N 0-28 0-28 0-25 | SN7485N 1-87 1-87 1-68 | SN74164N 2-01 2-01 1-76 | data price £1-70 each B05/40 400v  25p
SN7412AN 0-38 0-38 0-33 | SN7486N 0-50 0-50 0-44 | SN74165N 2-01 2-01 1-76 | (digital ciock circuits B05/60 600v  2Tp
SN7413N 0-30 0-27 0-25 | SN7483N 432 4-32 3-78 | SN74166N 2-16 2-18 1-89 | ref. No. 31, 15p) 4H x 3L x % dia.
8N7414N 0-72 0-72 0-63 | SN7400N 0-75 0-70 0-63 | SN74167N 4-10 4-10 8- 5 1AMP P.LV.
SN7416N 0-30 0-27 0-25 | SN7491AN1-10 1-00 0-60 | 3N74170N 2-88 2-88 2-52 B1/05 50v  25p
SN7417N 0-30 0-27 0-25 | SN7492N 0-75 0-70 0-68 | SN74172N 5-76 5-76 5-04 B1/10 100v  25p
SN7420N 0-20 0-18 0-16 | SN7483N 0-75 0-70 0-68 | SN74173N 1-66 1-66 1-45 B1/20 200v  28p
SN7492N 0-28 0-28 0-25 | SN7494N 085 0-80 0-75 | 5N74174N 1-80 1-80 1-5 B1/60 800v  30p
SN7422AN 0-88 0-38 0-33 | SN7495N 0-85 0-80 0-75 | SN74176N 1-29 1-28 1-1: +H x 3L x 27 dia.
AN7423N 0-37 0-34 0-32 | BN7496N 1-00 0-90 0-88 | SN74176N 1-44 1-44 1-3 1AMP PLV
BN7423N 0-37 0-37 0-32 | SN74100N 216 1-89 1-89 | SN74177N 1-44 1-44 1-2 Woos Nsos 129
SN7427N  0-87 0-87 0-32 | SN74104N 060 0-53 0-45 | SN74180N 1-44 1-44 1-9 Wor 190y o0
SN7428N  0-48 0-43 0-37 | SN74105N 0:60 0-53 0-45 | SN7418IN 5-18 5-18 4-58 Wos 200y 320
SN7430N 0-20 0-18 0-16 | SN74107N 0-51 0-51 0-45 | SN741392N 1-44 1-44 1-28 Wos Sov b
8N7432N  0-37 0-87 0-32 | 8N74110N 0-57 0-57 0-50 | SN74184N 2-16 218 1-89 M %,, Tubular Y P
SN7433N ' 0-43 0-48 0 38 | 8N74111N 0-86 0-86 0-75 | SN74185AN X ubular
SN7433AN 0-57 0-57 0-50 | SN74116N 2:16 2-16 1-89 2-16 2-16 1-89 2 AMPS P.ILV.
SN7437N  0-43 0-43 0-37 | SN74118N 1-00 0-80 0-83 | SN74188N 6-48 6-48 5-67 B2/05 50v  35p
SN7438N 0-43 0 43 0-37 [ SN74119N 1-92 1-92 1-68 : SN74190N 2-30 2-30 2-01 B2/10 100v  40p
SN7438AN 0-57 0-57 0-50 | 8N74120N 1-05.1-05 0-92 | AN74191N 2-30 2-30 2-01 B2/20 200v  45p
SN7440N 0-20 0-18 0-18 | SN74121N 0 57 0-57 0-50 | aN74192N 2-30 2-30 201 B2/60 600v  50p
SN7441AN 0-85 0-79 0-78 | SN74122N 0-80 0-80 0-70 | SN74193N 2-30 2-30 2-01 B2/100 1000v  55p
UN7442N 0-85 0-79 0-78 | SN74123N 1-44 1-44 1-26 | SN74194N 1-72 1-72 1.51 | B ] $H x 4L x %" dia.
SN7443N 1-50'1-27 1-13 | BN74125N 0-60 0-60 0-60 | SN74195N 1-44 1-44 1-2¢ | volt - 33 volts 10p LINEAR I.C. 4 AMPS P.L.V.
SN7444N 1-50 1-27 1-13 | SN74126N 0-69 0-69 0-60 | SN74196N 1-58 1-58 1-38 | each 702 (T05) 5p | B4/A00 100v  55p
SN7445N 216 2-16 1-80 | SN74132N 0-72 0-72 0-63 | SN74187N 1-58 1-58 1-38 | 1.3 watts 5 Mini- 709G (T B4/200 200v  59p
SN7446N 2-16 2-18 1-89 | SN74136N 0-63 0-63 0-55 | EN74198N 8-16 3-18 2-77 | ature Tubulars 9C (T05) 3% | Baraco 400v  65p
SN7447AN1-80 1-80 1'57 | SN74141N 1-00 0-90 0-80 | 8N74109N 2-88 -88 252 IN4700 series. 709C (D.1.L.) 39p B4/600 600v 75p
LARGER QUANTITY AND O.E.M. PRICES PHONE (01) 723 3846. PRICING OF | From 3-3 volt - 33 | 723C (Tooe) go0p | B4/800 800v £1.00
SN7400 SERIES IS CALCULATED ON THE TOTA |. NUM ER ORDERED | volt 18p each. 723C (D.LL) g90p | ¥HXiL x-%” dia.
REGARDLESS OF MIX. SN74... HIGH ows - LOW POWER | 10 watts. Stnd | 79 C (DL § AMPS P.LV.
SERIES IN STOCK . . . SEND FOR LIST 36, FREE ON REQUEST 'LOW PROFILE Mounting. - ZS 8C(D.LL) 45p | pone 50v  65p
SOCKETS 14 PIN , . 15p 16 PIN...17p. 8PIN...14p series 6-8 volts — 728C (T099)° 45p B86/10 100v  70p
100 volts 5% 40p | 741C(T05)  S0p | Be/20 200v  80p
TRANSISTQRS A SELECTION FOR FULL LIST SEND FOR each. 741C (D.I.L) 50p | B6/40 400v-_ 80p
BOOKLET 36 TODAY 741C (To9e) £1- B6/6x0 60v £1:00 |
AAZ13 10p | BC1S2 1% | BYZIS 35p | OC36  65p | ZTX108 10p | 2N3714 160 | SiLICON ) £10p | {H x 4L x %" dia.
AC107 85p BOY32 86p | CIO6D 55p | OC44  18p | ZTX300 14p | 2N3771 175 | RECTIFIERS 748C (D.LL)- 61p
AC128 20p | BOY39 100 | GET111 0045 18p | ZTX802 18p | IN3773 225 | 1 amp series SILICON CONTROLLED
AC187 20p | BOY55 2-50 §5p | OC7L  15p ; ZTX500 15p | 2N 3700 225 IN4001 to 1N4007 RECTIFI RS
ACY17 35p | BCY70 '18p | GETIL5 75p | OCT2  25p | 20301 40p | 3N3819 85p | Fyom 6p ea Semi- Typ 1-11
ACY3S @op | BCP71 20p | GETS80 55p | OC77  55p | 2N697 15p | 283866 75p | 1.5 amp ONE AMP (To5) P. l v
AD149 50p | BCY72 13p | LM309K OC81  28p | 2N706 10p | 2N3903 15p | Pr400f to PL4007 CRS 1/05 30p
AD181 39p | BD124 80p 87 1 0083 25p | 2N930 20p | 2N4002 14p | From 8p ea Conductor CRS 1/1oAF 100v 30p
ADIG2 30p | BD131 45p | MAT12125p | OCI40 65p | IN987 45p | 3N4126 15p | 3 amp CRS 1/20AF 200v 35p
AF117 20p | BF115 22p | MJE340 50p | OC170 25p | 2N1132 25p | 2N4871 35p PL7001/IN5400 QUANT'TY CRS 1/40AF 400v 45p
AF118 50p | BF180 38p | MJES520 65p | OC200 55p | 2N1304 29p | 2N5457 86p From4p ea CRS 1/60AF 600v 55p
AF189 83p | BF194 18p | MJE3055 0C202  90p | 2N1613 20p | 28001 3-00 | Send forfull list 38 THREE AMP (Tl)48)
AF1868 40p | BFX13 25p 75p | OCP71 100 { 2N1671 1-00 | 25028 8.90 D|SCOUNTS CRS 3/05AF 40p
AF230 44p | BFX34 S5p | MPFL06 46p | ORP12 55p | 2N2147 76p | 28308 70p CRS 3/10A 100v 40p
ASY27 20p | BFX88 22p | NKT21745p | ORPE0 45p | 2N2160 6p | 40250  4bp EVIORE OF 10% 12+, 159 3 200v 45p
BAL5 10p | BFYS0 20p | NKT40460p | P346A 20p | 2N2926 10p | 40361  45p VERYTHING 255, 209 1004+ CRS 3/40AF 400v 55p
BAX13 5p | BFYSl 20p | OA5  60p | TIL209 25p | 2N3053 20p | 40362 40p A S 3/ 600v é5p
B0y v pr¥es 45p | OAS1  10p | TIP20A 49p ) 2Ns054 45p | 40408 s0p | HHENRY'S | Any onetype IVE
'BC108 15p | BFY90 75p | 0A200 8p | TTIP30A 58p | 2N3055 45p | 40486  75p except where CRS 5/400 400v 60p
BC109 15p | BLY36 6:25 | 0A202 10p | TIP31A 6lp | @N3440 50p | 40636 1.00 | See Pages 1126 & quantity SEVEN AMP (To048)
BCl09C 14p | BSX20 15p | OCL6  85p | TIP41A 74p | 2N3442 110 | 40430 g5p | 1127, and Dutside ¥ discountsshown. J| CRS 7/100 100v 60p
BCL13 16p | BUI05 220 | OC20 125 | TIP42A 90p | 2N3525 80p Back Cover of this Min. order £1-00 CRS 7/ 200v 67p
BC147 12p | BY100 15p | OC28 '@5p | TTS43 26p | 2N3614 59p magazine, . p,ea'sg CRS 7/400 400v 85p
BC169C 14p ' BY127 15p | OC35  55p | V4054 25p | 2N3702 11p BEST VALUE 4 CRS 7/600 600V 95p
All types offered subject to availability. Prices correct at time of nress E. & 0. E. 1024 VAT to be added to all orders. UK post, etc, 15p. per order.

404.406 Electronic Componants and Equipment 01-402 8381
308 PA  Disco Lighting High Power Sound 01,723 6963
303 Bargains Store (Callers oply:

Hume und CarEmtértamment Conitres London and branches
120 ShaftesBury Avanue. London W1 01.437 9692 .
104 .Burnt Oak Broadway. Burnt Oak. Edgware 01.952 7402
190-194 Station Road. Harrow. Middlesex'01-663 7788 .9
354-356 Edgware Road. Landon W2 01-402 5854 ‘4736

All mail to
303 Edgware Road,
London W2 1BW

Ail slures ofh

RADIO
LIMITED

now gpen

EDGWARE ROAD, LONDON W2




TRANSISTOR UNIVERSAL

MANUFACTURERS OF ELECTRONIC AND .
AMPLIFICATION COMPANY LTD.

AMPLIFICATION EQUIPMENT

SPECIALISTS IN QUALITY TRANSISTOR DEPT. W
EQUIPMENT 163 MITCHAM ROAD, LONDON SWI7 9PG
OPEN 6 DAYS A WEEK. 9.00 a.m.-6.00 p.m. 01-672 3137/9080

TUAC DISCOTHEQUE MIXER WITH AUTO FADE

5 e Designed for the discerning D.J. of pro-
a Q & @ : fessional standard. Offering a vast variety .
“Q W ﬂ of functions.

Tu&ﬁ e - Controls: Mic Vol, Tone, Over-ride depth, Auto Manual
ﬁ_ @ Q Sw. Tape Vol, L&R Deck Faders. Deck Volume. Treb. & Bass.
jﬁim ® ?

H. Phon Vol, Selector. Master Vol, on/oﬁ sw. Max. output
1V RMS. PANEL SIZE 18" x 4" DEPTH 3"
POWER SUPPLY £3-50p

NEW !
3 CHANNEL LIGHT MODULATOR

* 1,000 watts per channel

% Operates from {th watt to 100 watts
% Full wave control

% Fully fused and suppressed

% 12 easy connections .
£17-25

Single channel version £6-50p

*

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

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

ALL PRICES INCLUDE VAT

BARGAIN PARCELS 141b at £1-60 plus 35p p.p.; 28Ib at £3-00 plus ; PRACTICAL
57ip p.p.; 56Ibat £4-95 plus £1-374 p.p. Contain pots, Res. Valves, Diodes U W]RELESS
Tagboards Chassis, Valveholders, etc Good value save £££s. Lucky Dip
Service. e% ALL

NTASTIC BARGAIN. New 6 inch tubes. E450 4/]3 16 4VH, medi :
g:rsist:nce, green. Ideal scop:mbe.mc e ' medium S”.[CON' LI
Also 7BP7. All unused as new. Price £1-55 post paid.
NEW HEAVY COAX CABLE dia. 3” 70 ohms approx. 50ft. lengths £1-55, ELECTRONIC IGNITION SYSTEM
p. & p. 323p. 100 ft. lengths £2-97, p. & p. 55p This Capacitor-Discharge Electronic Ignition System was

recently described in Practical Wireless and has proved ex-

AERIALS. New Condition Whip Type, 4ft. 22p, 11ft. 821p. all collapsible tremely popular. We are able to offer the kit in two forms: the

type. P. & b. 4ft. 10p, 11ft. 15p. New bases on adjustable clamp for the

above, 674p. p. & p. 27ip e e e e
2316165{)5'51\5%3 %SSH)E;‘VZQI;ICI&‘;S 552306:6}9145m4 275 4,840; 4,795; 4,580; de-luxe version containing a ready-driiled roller-tinned printed-
L pius €p p.p. circuit board and fully machined die-cast case with A.M.P
TRANSISTOR BOARDS—consisting of transistors, diodes and resxstors Electrical Spade Connector Block. Each kit is supplied with a
etc, Long .leads. Good value 12 for £1.00 (min. order) P. & P. 25p. custom wound transformer, first grade components and full
Quotations for quantity. constructional details.
OUR SELECTION OF 6-Ex. Equ. METERS consisting of 3in., 24in., 2in. The original circuit employed Germanium Power Transistors
mill amps, volts, amps. Mixed at the bargain price of £2-20 P. &P 3ip, for the negative earth version. WE NOW SUPPLY SILICON
minimum order of six. P.N.P. POWER DEVICES AT NO EXTRA COST! All
AERIAL POLES 4ft high 2” in diameter push-in type as new 75p each p. & p. components available separately. Case size 43” x 33" x 27,
25p each minimum four. Complete assembly and wiring manual 25p, supplied with de-
AERIAL MAST POLES approx. 5ft high 2” dia. Interlocking ends. Mini- luxe kit only, refundable on purchase of kit.

mum order three, New condition, £1-10 each section. Carriage 373p each
section, 1" 75 ohms Coax in 50ft colls with BNC plugs good condmon Suitable for 12v systems with Pos. or Neg. earth.
Price £1°10 + 323p p.p. Price: Standard Kit ................ £7-97 U.K. Post Free

45 NEW hsopoua&PgsbllgrY SIZE METERS complete with jack plug price Quantity DD?slégﬁi t?:t ---------------- £9:62 U.K. Post Fr :e
COMMUNICATION RECEIVER PCRS price £10. post paid. PCRNo.2 | | Lrade and Overseas 15 Nett T R e
D e T Mail Order Only 100-999 Less 259 1000 up Less 3054
C.W.0. CARRIAGE CHARGES MAINLAND ONLY ALL PRICES INCLUDE VAT

WOULD CUSTOMERS PLEASE ENSURE THAT ALL ORDERS ARE PLEASE STATE POS. OR NEG. EARTH WHEN
PRINTED IN BLOCK CAPITALS AND INCLUDE YOUR ADDRESS. ORDERING.

A. H. THACKER & SONS LTD, || - DABAR ELECTRONIC PRODUCTS

. . WALSALL, STAFFS. WS1 1UZ
Radio Dept., High Street, Cheslyn Hay, Nr Walsall, Tel. Walsall 34365

Staffs,
1128



MANUFACTURERS OF ELECTRONIC AND
AMPLIFICATION EQUIPMENT

SPECIALISTS IN QUALITY TRANSISTOR
EQUIPMENT

OPEN 6 DAYS A WEEK. 9.00 a.m.-6.00 p.m.

TRANSISTOR UNIVERSAL

."/ e AMPLIFICATION COMPANY LTD.
() TUAC P

, , 163 MITCHAM ROAD, LONDON SWI7 9PG
o 01-672 3137/9080

NEW TUAC POWER MODULES

TP125 Y 125 Watts RMS continuous sine wave output
illustrated Y 4 RCA 150 Watt 15 Amp output transistors
Y% Special layer wound driver transformer
£l 5. 25 Y Sheort, open, and thermal overload protection
Y Compact size: 7x 63 x 3 in.
TL100 Y 100 Watts RMS sine wave
Y% 2 RCA 15 Amp output transistors
£] ] « ﬁﬂ v Rugged transformer driver
- v Fuil thermal overload protection
Y Compact size: 5 x 5 x 3in.
TL60 Y% 60 Watts RMS sine wave
Y RCA 115 Watt output transistors
£9 . 75 % Only six connections to make
Y% Same size as TL100
TL30 Y% 30 watts RMS sine wave

; % Rugged transformer driver
£7 - 50 % 2 RCA output transistors
Y Full thermal overload protection

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

PS 125 50 volts for one TP125 £8-75
PS 1004 45 volts for one TL100 £8-00
PS 60 - 40 volts for one TL60 £6-75
PS 30 - 30 voits for one TL30 £4-50
PSU 2 for supplying disco mixer £3-50

Specification on all three power modules:

All output power ratings -+ 1dB. Qutput impedance 8-15 Ohms. THD at full power
1% typically 0-5%. Input sensitivity 60mV into 10k. Frequency response 10Hz-25kHz
-+2dB. Hum and noise better than —75dB.

ALL PRICES INCLUDE V.A.T. AND POSTAGE AND PACKING
ACCESS & BARCLAY CARDS ACCEPTED, JUST SEND US YOUR NUMBER
H.P. ARRANGED THROUGH PAYBONDS

B As I c ELECTRONICS 6vols)
TELEVISIONGwls 2

You'il find it easy to learn with this outstandingly

ELECTRICITY 5vols)

o o
- GUARANTEE

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- j
perience.

‘. Should you be,in
> any way dissatis- £
= fied withthe

= MANUALS your
money will be re-
funded by return

I To The SELRAY BOOK CO., 60 HAYES HILL, HAYES,
BROMLEY, KENT. BR2 7THP

Please find enclosed P.O./Cheque value £............
BASIC ELECTRICITY 5 parts £5-30 . [J
BASIC ELECTRONICS 6 parts £6:40 []
BASIC TELEVISION 3 parts £3:60 [

The series

will be of ex-

ceptional value in

training mechanics and
technicians in Electricity,
- Radio and Electronics.

WHAT READERS SAY

| am well pleased with this pictorial system.
Everything is clearly set out in diagrams.
L. P. Antrim

I was very pleased with the set of Basic Elec- I Tick Set(s) required. Prices include Postage and Packing.
tronics. Please send be Basic Electricity, YOUR 1009, GUARANTEE. If after 10 days examination you decide to
D. W. Ramsgate l return the Manuals your money will be refunded in full.
| am very pleased with the books for they are of I
great assistance to me in my employment. L =N
. K. Luton I BLOCK LETTERS
Thelse book% are, without a doubt, the gest l FULL POSTAL
explanatory books that [ h.ave ever PQSSesse
% RS Sunderiand  fuy ~ ADDRESS ........

PO5T NOW FOR THIS OFFER !
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EX COMPUTER BOARDS
Packed with g, diodes, it
and resistors—COMPONENT VALUE £1-50.
8 for ONLY 58p + p & p 30p

SPECIAL ONE. As above PLUS Power Tran-
sistors ONLY B5p each + p & p 16p
STABILISED POWER MODULES
Complete with circuit diagrams,
89p each + p & p 15p

PAXOLINE BOARDS 73 x 9" approx.
4 for 30p + P & p 20D.

FIBRE-GLASS PRINTED

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

ete.

BIB HI-FI ACCESSORIES

De Luxe Groov-Kleen
Model 42 £1-84
Chrome Finish Model 60 £1:50

Ref. 36A. Record/Stylus Cleaning Kit 28p
Ref. 43. Record Care Kit £2-35

Ref. 31. Cassette Head Cleaner 54p

Ref. 32. Tape editing Kit £1-54

Model 9. Wire Stripper/Cutter 83p

Ref. P. Hi-Fi Cleaner 81p

Ref. 32A. Stylus Balance £1-36

Ref. J. Tape Head Cleaning Kit 51p

Ref. 34. Cassette Case £1-27

Rel. 56. Hi-Fi 8tereo Hints & Tips 82p

DECON-DALO 33PC Marker
Ftch resistant printed circuit marker pen
90p each

VEROBOARDS
Packs containing approx., 50sq. ins. various
sizes, all -1 matric d5p

REPANCO CHOKES & COILS

RF Chokes
CHLI. 2-5mH 25p CH2. 5-0mH 256p
CH3. 7-5mHE 2(?]7 CH4. 10mH 25p

H5. 1-5mH 25p
COILS
DRX]1 Crystal set 31p DRR2 Dual range 45p

COIL FORMERS & CORES
NORMAN 2" Cores & Formers 7p
§” Cores & Formers 8p

SWITCHES
DP/DT Toggle 25p SP/ST Toggle 18p

FUSES

13” and_20mm. 100mA, 200mA, 250mA,
500mA, 14, 1-54, 2A

QUICK-BLOW 4p ea. ANTI-SURGE 5p ea.

EARPHONES

Crystal 2-5mm plug 33p
Crystal 3-Smmm plug 83p
8 ohms 2-5mm plug 22p
8 ohms 3-5mm plug 22p

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

ANTEX SOLDERING IRONS
X25. 25 watt £1-93

CCN 240. 15 watt 2215

Model G. 18 watt £2-15

SK2. Boldering Kit 4286

STANDS: ST1 £1-21. 8T2 77p

SOLDER: 188WG Multicore 7oz 82p
228WG 7oz B2p. 183WG 221t 28p
228WG Tube 22p

ANTEX BITS and ELEMENTS
Bits No. '

102 For model CN240 3/32" 38p
104 For model CN240 3/16" 38p
1100 For model CCN240 3/32" 38p
1101 For model CCN240 3/8~ 38p
1102 For model CCN240 3* 88p
1020 For model G240 3/32" 88p
1021 For modet G240 1/8” 38p
1022 For model G240 3/16" 38p
50 For model X25 3/32" 38p
51 For model X25 1/8” asp
52 For model X25 3/16" 38p
ELEMENTS
ECN 240 £1-18 ECCN 240 £1-32
EG 240 £1-16 EX 25 £1-18

ANTEX HEAT SINKS 10p

3-WAY STEREO HEAD-
PHONE JUNCTION BOX

V.A.T. included in all prices. Please
add 10p P. & P, (U.K. only). Overseas

K4007. 80 obms Imp. Insertion loss 3dB £1-21

H1012 £1-87 orders—please add extra for postage,
2.WAY CROSSOVER NEW COMPONENT PAK
NETWORK BARGAINS

1130

Open Mon.-Thurs. 9.15-6 p.m. 8at. 9.15-5.30. Late Night Shopping uytil 7 Fri.

Pack
- No. Qty. Description Price
CAR STEREO SPEAKERS Cl 250 Resistors mixed values approx,
(Angled) £3-85 per pair. count by weight 0-55
C2 200 C: it mixed values approx.
count by weight 055
B I - PA K C3 50 Precision Resistors 1%, 29
mired values 0-55
CATALOGUE AND LISTS C4 75 §th \]rV Resistors mixed preferrebd
values -55
Send S.A.E. and 10P- C5 & Pieces agsorted Ferrite Rods 0-55
[s! 2 Tuning Gangs, MW/LW VHF 0-55
INSTRUMENT CASES c7 1 Pack Wire 50 metres assorted
colours 0-55
C'8 10 Reed Bwitches 0-55
C 9 3 Micro Switches 0-55
C10 15 Assorted Pots & Pre-Sets 0-55
Cll 5 Jack Sockets 3 x 3-bm 2 x
{Black Vinyl covered) ¥ Standard S8witch Type 0-55
No. Length Width Height  Price | C12 40 Paper Condensers preferred
BV1 B:' x 5;" x 2:’ types mixed values 0-55
BV2 11 X 6 X 37 £1-20| cu3 20 Electrolytics Trans. types 0-55
Cl4 1 Pack assorted Hardware—
ALU M,I NIUM BOXES , Nuts/Bolts, Grommets ete,  0-5§
BAl 53" x 287 x 13 42p i i i .
Baz 2 % 3 o i aip €15 4 Mains Slide Sv'ntches 0-55
BAS 47 x 2" x 14”7 4lp | C16 20 Assorted Tag strips & Panels 0-55
BA4 51" x 47 x 1" 47|17 10 Assorted Control Knobs 0-55
BAS 47 X 23”7 x 2 41p q
BAE 3" o o X 1 84p C18 4 Rotary Wave Change Switches 0-55
BAT 7/ X 57 b 247  86p| C19 3 Relays 6—24V Operating = 0-55
BA8 8" X 6” X 3" 84p | C20 4 Bheets Copper Laminate
BA9 67 x 4 X 2" 54p approx. 10” x 77 0-55
18 BALDOCK ST., WARE, Herts. (A10)

Tel. 61593

PLUGS AND SOCKETS
SOCKETS

The largest selection

WORLD ScooP

JUMBO
SEMICONDUCTOR PACK
Transistors ~ Germ, and Silicon Rectifiers ~
Diodes ~ Trizcs — Thytistors ~ I.C's and
Zegers ALL NEW AND CODED.
APPROX 100 PIECES

Offering the amateur a tantastic bargain Pak
and an enormous saving-—identification and
data sheet in every Pak,

Only £2 p. & p. 20p

EX-COMPUTER BOARDS
BY THE BOXFULL!!

20 Boards packed with Semiconductors and
other Electronic Components. Each board
approx. size 8” x 7”, All known type no’s
and easily recognisable.

FANTASTIC VALUE AT
£2.20 per BOX p. & p. 52p

SPECIAL PURCHASE

2N8055. Silicon Power Transistors NPN.
Famous manufacturers out-of-spec devices
free from open and short defects—every one
able! 116w, T03. Metal Cage.

OUR SPECIAL PRICE 8 for £1

LOW COST CAPACITORS

-01UF 400v. 3p. each
B00UF 50v. Elect. 10p each

RECORD STORAGE/
CARRY CASES

7 EP. 183" x 7" x 8”. (50 records) £2-10
127 LP. 133" x 7% x 121", (50 records) £2-85

CASSETTE CASES
Holds 12. 10” x 33" x 5”. Lock & Handle.
£1-30

8-TRACK CARTRIDGE
CASES

Holds 14, 13” x 5” x 6”. Lock & Handle

Holds 24, 133" x 8” x 53”. Lock & Handle

£2-70
COLOURS: Red, Black and Tan—Pleass
state preference,

REPANCO TRANSFORMERS

240v. Primary. Secondary voltages available
from selected tappings 4v, 7v, 8v, 10v, 14v,
i6v, 17v, 19v, 21v, 25v, 31v, 33v, 40, 5O
and 25v-0-25v.

Type Amps, Prics P&P
MT50/% £1-08 30p
MT50/1 £2-42 85p
MT50/2 2 £3-30 40p
CARTRIDGES

ACOS GP91-18C, 200mV at 1-2cms/sec £1-16

ACOS GP93-1. 280mV at lem/sec  $1-85
ACOS GP96-1. 100mV at lcm/sec 22-65
TTC J-2005. Crystal/Hi Output 95p

TTC J-20 10C Crystal/Hi Output Compadfble
£1-10

TTC J-200 C8 Stereo/Hi Output
TTC J-2105 Ceramis/Med. Output

£1-60
2164

PS 35 DIN 2 Pin (8peaker) 0-08
P8 36 DIN 3 Pin 010
P8 37 DIN & Pin 180° 010
P8 38 DIN 5 Pin 240° 010
P8 39 Jack 2-6mm Switched 0-08
P 40 ‘Jack 8-5mm Switched 010
P8 41 Jack 3 Bwitched 017
P8 42 Jack Stereo Switched 0-28
PS 43 Phono Single 0-08
PS8 44 Phono Double 0-10
P8 45 Car Aerial 0-09
P8 46 Co-Axial Surface 0-09
P8 47 Co-Axial Flush 014
INLINE SOCKETS
P8 21 D.LN. 2 Pin (8peaker) 013
P8 22 D.LN. 3 Pin 0-17
.P8 23 D.I.N. 8 Pin 180° 0-17
P8 24 D.LN. 5 Pin 240° 0-17
P8 25 Jack 2-5mm Plastic 0-10
P8 26 Jack 3:5mm Plastic 012
P8 27 Jack 3” Plastic 0-24
P8 28 Jack 1" Screened 028
P8 29 Jack Btereo Plastic 0-22
P8 30 Jack Stereo Screened 0-32
P38 31 Phono Screened 014
P8 32 Car Aerial 015
PS 33 Co-Axial 0-17
PLUGS
P8 1 D.]I.N. 2 Pin (Speaker) 011
P38 2 D.N.3Pin 012
PS8 3 D.IN.4Pin 015
P3 4 D.LN. 5 Pin 180° 014
P8 § D.IN. 5 Pin 240° 015
P38 6 D.I.N.§Pin 015
P8 7 S.IN.7Pin 015
P8 8 Jack 2-5mm Screened 0-10
PS 9 Jack 3-5mm Plastic 0-08
PS8 10 Jack 3-6mm Screened 012
PS 11 Jack }” Plastic 018
PS8 12 Jack 1" Screened 018
P8 13 Jack Btereo Screened 0-29
P8 14 Phono 0-08
P8 15 Car Aerial 015
P816 Co-Axial 010
CABLES
CP 1 Singie Lapped Screen 0-06
CP 2 Twin Common Screen 0-08
CP 3 Btereo 3creened 0-08
CP 4 Four Core Common Screen 0-23
CP 5 FourCoreIndividually 8creened 0-30
CP 6 DMicrophone Fully Braided Cable 0-10
CP 7 Three Core Maing Cable 0-07
CP 8 Twin Oval Mains Cable 0-08
CP 9 Speaker Cable 0-04
CP 10 Low Loss Co-Axial 010
CARBON
POTENTIOMETERS
Log and Lin N
47K, 10K, 22K, 47K, 100K, 220K, 470K,
1M, 2M
VC1 Single less Switch 014
VC 2 Single D.P. Switch 0-26
VC 3 Tandem Less Switch 0-44
VC 4 1K Lin Less Switch 014
VC &5 100K Log anti-Log 044

HORIZONTAL CARBON
PRESETS

01 watt 0-06 each :

100, 220, 470, 1K, 2-2K, 47K, 10K, 22K,
4K7, 100K, 220K, 470K, 1M, 2M, 4-7M

Cc60, 32p C90, 41p

CARBON FILM RESISTORS

The E12 Range of Carbon Film Resistors,
1/8th watt available in PAKS of 50 pieces,
assorted into the following groups:—

R1 50 Mixed 100 ohms-820 ohms 40p
R2 50 Mixed 1K ohms-8-2K ohms 40p
R3 50 Mixed 10K ohms~82K ohmas 40p

R4 50 Mixed 100K ohms-1 Meg. obms 40p

THESE ARE UNBEATABLE PRICES—
LESS THAN 1lp EACH INCL. V.AT.

BiI-PAK SUPERIORQUALITY
LOW - NOISE CASSETTES
€120. 52



-the lowest prices!

AL10/AL20/AL30
AUDIO AMPLIFIER MODULES

The AL10, AL20 and AL30 units are
similar in their appearance and in their
general specification. However, . careful
selection of the plastic power devices bas
resulted in a range of output powers from
3 to 10 watts R.M.8.

The versatility of their design makes them
ideal for use in record players, tape recorders,
stereo amplifiers and cassette and cartridge
tape players in the car and at horne.

I-PAK QUALITY GOMES TO AUDIO!

Parameter Conditions Performance
HARMONIC DISTORTION Po = 3 WATTS i=1KHz 0259,
LOAD IMPEDANCE — 8-1642
INPUT IMPEDANCE f=1KHz 00k
FREQUENCY RESPONSE (E 3dB Po=2 WATTS 50 Hz - 26KHz
BENSITIVITY for RATED O/P Vs=25V. RI=8Q t{=1KHz 75mvV. RM8
DIMENSIONS : o = 37 x 2§ x 1
The above table relates to the AL10, AL20 and AL3¢
modules. The following table outlines the differences
in their working conditions.
Parameter ALIO " AL20 AL30
Maxirmur Supply Voltage 25 80 30
Power output for 2°, T.H.D. 3 watts 5 watts 10 watts
(RL = 8Q1=1KHz) © RMS Min. RMS Min. RMS Min.
AUDIO AMPLIFIER PRE-AMPLIFIERS
MODULES PA 12. (Use with ALLO & AL20) £4:35
AL 10. 3 watts RMS £2-18 PA 100 (Use with AL30 & AL50) £13-15
AL 20. &5 watts RMS £2-59
AL 30. 10 watts RMS £3-01 -

POWER SUPPLIES

P8 12. (Use with AL10 & AL20) 88p TRANSFORMERS

APM 80. (Usewithalso AL30 & AL50) T461 (Use with AL10) £1-38 P & P 15p
-2 T538 (Use with AL20) £193 P & P 15p

FRONT PANELS 8P 12 with Knobs BMT80 (Use with AL30 & AL30) £2-15
£1-10 1 P &P 25p

PA 12. PRE-AMPLIFIER SPECIFICATION

The PA 12 pr has been d 1 to matech into | Frequenocy response—
most budget stereo systems. IL is compatible with the 20Hz ~50KHz (—8dB)
AL 10, AL 20 and AL 30 audio power amplifiers and it | Bass “""":"El—wm suGonn
can be supplied from their associated power supplies. Treble conbrol—
There are two stereo inputs, one has been designed. for use & 14dB at 14KHz
" with *Ceramic cartridges while the auxiliary mput will § *Input i. Impedance
suit most tMagnetic cartridges. Full details are given in .. 1 Meg. ohm
the specification table. The four controls are, from left to | , Bensitivity 300mV
e i tInput 2. Impedance
right: Volume and oufoff switch, balance, bass and treble. K ohms
Size 162mm x 84mm x 35mm. 4

30 K ol
Sensitivity 4mV

Look for our
SEMICONDUCTOR ADVERTISEMENTS in

Practical Wireless
Wireless World
Radio Constructor

ALL PRICES INCLUDE V.A.T.

The ‘Stereo 20° amplifier is mounted, ready wired and tested
ing control knobs. The *Sterec 20’ has been
Input 2 (Aux.) 4mV inte 30K. Harmonic

on a one-piece chassis measuring 20 em x 14 cm x 5-5 em
designed to fit into most turntable plinths
distortion. Bass control +12dB at £1 4.45

This compact unit comes complete with onfoff switch
volume control, balance, bass and treble controls,
‘Fransformer, Power supply and Power amps.
Attractively printed front panel and match-

i

+

without interfering with the mechanism or. %
alternatively, into a separate cabinet. B
Output power 20w peak. Input 1 (Cer.) e
300mV into IM. Freq. res. 25Hz-23kHz.
60Hz typically 0-259, at 1 watt.
Treble con. £14dB at 14kHz.

the PAL100 stereo. pre-amplifier has been conceived from the latest circuit techniques

SOW ok 25w (RMS)

0-1%, DISTORTION!
HI-FI AUDIO AMPLIFIER

THE AL50

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

ONLY

£3°58 cacn

% Supply voltage 10-35
Volts.

* Load—3, 4, 8 or 16 ohms,

* Distortion—better fhan 1% at
1 KHz.

* Overall size 63mm

% Signal to noise ratio 80dB. 105mm X 13mm.

Tailor made to the most stringent spevifications using top quality componetit-
and incorporating the latest solid state circuitry and ALSO was conceived to fill
the need for all your A.F. amplification needs.

FULLY BUILT TESTED -GUARANTEED.

A% ~ STABILISED POWER
MODULE SPM30

APS80 is especially designed to power 2 of the ALHO
Amplifiers. up to 16 watt (r.in.s.) per channel simul
taneously. This rnodule embodies the latest components
and circuit techniques incorporating complete shor!
eircuit protection. With the addition of the Maina Trans
former MT80, the unit will provide outputs ot up to 1-

amps at 35 volts. Bize: 63mmn x 105mm x $0mm.

These units enable you to build Audio Systems of the highest
quality at a hitherto inobtainable price. Also ideal for man:

other applications including:—Disco Systems, Public Address

Intercom Units, etc. Handbook available 10p PRI cE £3 . 25

TRANSFORMER BMTS0 £2-15 p. & p. 28p
STEREO PRE-AMPLIFIER TYPE PA100

Built to a specification and NOT a price, and yet still the greatest value on the market

Designed for use with the AL50 power amplifier system, thisquality made unitincorporate-
no less than eight silicon planar transistors, two of these are specially selected low noise
NPN devices for use in the input stages.

Three switched stereo inputs, and rumble and scratch filters are features of the PA100
which also has a STEREOQO/MONO switch. volmne. balance and continuously variabli
bass and trebie controls,

SPECIFICATION
Frequency Response
Harmonic Distortion
Inputs: 1. Tape Head

20Hz - 20KHz £ 141
better than 0-1%
1-25 mV into 50K Q
2. Radio, Tuner 35 mV into 60K Q
3. Magnetic P.U. 1-5 mV into 50K Q
Allinput voltages are for ar: output of 250V, Tape and P.U. input~
equalised to RIA A curve within £ 1dB. from 20Hz to 20K Hz.

Bass Control + 15bB at 20Hz
Treble Control + 15dB at 20 KHz
Filters: Rumble (High ™ass) 100Hz
Scratch (Low Pass) 8KHz
Signal/Noise Ratio . better than —6bdR
Input overload + 26dB
Supply -+ 35 volts at 20mA
Dimensions 202mm X 82mm X. 3510in

' ONLY £13-15
SPECIAL COMPLETE KIT COMPRISING 2 AL50's, 1
SPM380, 1 BMTS80 & 1 PA100 ONLY £25-30 FREE p. & p.

Giro No. 388-7006
Please send all orders direct to warzhouse and despatch department

1-PANK

P.O. BOX6, WARE - HERTS

Postage and packing add 11p. Overseas add extra for airmail.
Minimum order 55p. Cash with order please,

Guaranteed Satisfaction or Money Back




TRANSFORMERS

AFETY MAINS ISOLATING TRANSFORMERS
Pri. l10/7.40 Y Sec, 120/240 YV Centre Tapped and Screened
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CASED AUTO TRANSFORMERS

115V 500W enclosed transfaormer, with mains lead and two [15V
outlet sockets, £9-49. P & P 67p. 20 Watt version £2-02 P & P27p-

TRANSFORMERS
PRIMARY 240250 VOLTS (2 AND OR 24 YOLT RANGE
Ref. Amps. Weight Size cm. Secondary Windings £P &P
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MINIATURE TRANSFORMERS W
eight Size cm
2-8x2:6x2-0
Ix5-8x4-8
9x2:6x2-9
8x2-9x3'5
1x5-4x4-8
0x6-4x6- |
8x2-9x3-5
1x5-8x4-8
Ox6-ix6-1
3x7-7x7-0
3x7-0x7-0
tA, IA 8:9x7-7x7-7

PLEASE ADD 109 FO

INCLUDING P. & P

BARRIE electronics
3, THE MINORIES, LONDON EC3N 1BJ
TELEPHONE: 01-488 3316/8

NEAREST TUBE STATIONS. ALDGATE & LIVERPOOL ST
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forfast,easy
reliable soldering

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

4 "
EASY-TO-USE) (IDEAL FOR HOME )
. DISPENSERS ||CONSTRUCTORS
4 SiiE Size 1 cartons in 40/60, 60/40
Savbit alloy - and Savbit alloys
18 swg, 24p in7 gauges 36p
(ilustrated). m—
Size 19A
60740 alloy Size 12REEL
18 swg, 25p for Service
Size 15 Engineers and
i 60/40 alloy Electricians.
SRS 22 swg, 28p 18 swy
Savhit alloy. £1-16 Y,

BIB WIRE STRIPPER AND CUTTER\

Deluxe Model 9 Automatic opening spring,
_locking catch, plastic-covered handles. Case
Sy hardened and precision ground. Adjusts
S, 1o most wire sizes. Cuts and strips

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

ENGINEERS

FREE book 4 -
showshow’ ‘
YOURSELF FOR A :

BETTER JOB -~ MORE PAY!

Da you want promation, a beLLer job.
higher pay?'*New Opportunities'* shows
you how to get them through a law-cost
H.LE T homestudy course. There areno

,lbouks 1o buy and you can pay-as-you-
earn,

CHOOSE A BRA

Practical Radio &

City & Guilds Radio,
TV Electronics
Mechanics

NAME (Block Capitals Please}
ADDRESS |

Other subjects

Accredited by C.A.C.C.

Tick or state subject of interest. Post lo the uddress below.

Radio Amateurs [.] General Electrical

C & G LI Installa-
tions and Wiring

ToB.L.ET, BPWO1 A!dermaston Court, Reading RG7 4PF oK [Bpw 01

The B.LLE.T. gujde to success should be
read by every ambitious engineer.

Send for this helpful 76 page FREE book
now. No obligation and nobody will call
on you. It could be the best thing you
ever did.

---CUT OUT THIS COUPON N FIN NN IR

ND NEW FUTURE HERE!

Electronics Practical TV ] Engineering O
(Technatron) 3 Colour Television {1 Soclety of Engineers
Electronic Computer Electronics [} (Electrical Eng.) [
Engineering (3 € & G LI Radio Electrical Installa-
TV Maintenance . TV Bervicing Cert. {7} tiong and Wiring {J
& Servicing ] Post Master General C & G Electrical
General Radio & 1st & 2nd Class Technicians
TV Engineering il Certs. (Primary) i
Radio Servicing, C & G Electrical C & G Tele-
Maintenance & Engineering communications ]
Repalrs ] Practise

. i Age
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Total Building Costs

£7.03" b o

(Overseaa
(+ 109 VAT 72p)

% 4 Transistor Barpiece Radio.

% Transistor Tester NPN-PNP. Radio.

% 4 Trangistor Push Pull
Amplifier.

Components Include: 24 Resistors @ 21 Capacitors ® 10 Transistors @ 3} Loudspeaker @ Earpiece
® Mica Baseboard @ 3 12-way connectors @ 2 Volume controis @ 2 Slider Switches @ 1
Tuning Condenser ® 3 Knobs ‘@ Ready Wound MW/LW/SW Coils e Ferrite Rod ® 6
yards of wire®1 Yard of sleeving etc. @ Parts Price List and Plans 50p. (Free with parts).

NEW EDU-KIT MAJOR

Completely Solderless Electronic Construction Kit
Build these projects without soldering iron or soider
% & Transistor Push Pull

% & Transistor Short Wave

% Electronic Metronome.
% Electronic Noise Generator

% Batteryless Crystal Radio.

Amplifier. % One Transistor Radi
Signal Tracer. - " istor Radio,
* Sign = % 7 Transistor Loudspeaker % 2 Transistor Regenerative
+ Signal Injector. Radio MW/LW Radio,

% 3 Transistor Regenerative
io0.

% Audible Continuity Tester,
% Sensitive Pre-Amplifier.

P & P £1-85)

ROAMER
NINE

WITH V.H.F.
INCLUDING
AIRCRAFT

Nine Transistors, 9 Tuneable wavebamls ax Roamer Ten
Built in ferrite rod aerial for MW/LW. Retractable’,
chrome-plated telescopic aerial for VHF and SW, Push
Pull output using 600 mW transistors. 9 Trancistors and
3 diodes, tuning condenser with V.H.F. section, separate
coil for aireraft, moving coil loudspeaker, volume ON/OFF
and wavechange controls. Attractive all white case with
red grille and carrying strap. Size 9)” x 77 x 23”7
approx. Party Price List and Plans 30p (Free with parts).

it £6:95 Fa

. . (Overseas
Building P & P £185)
Costs (+ 109% VAT 69p)

POCKET
FIVE

3 Tunable wavebands, M.W.
L.W. and Trawler Band,
7 atages, 5 transistors and
2 diodey, supersensitive e
ferrite rod aerial, moving coil Total Building Costs

loudspeaker, attractive black PP &
and wold ease. Size 537 x 1 x £ 2 . 2 Ins.
3} approx. Plans and Parts 26p
Price List 15p (Free with parts), (+10% VAT 22p)

{Overseas P & P £1-25)

TRANSONA
FIVE

‘Wavebands, transistors and
speaker as Pocket TFive.

3 : Larger Case with Red

Total Building Costs  prer porie anq Tuning

[ ] PP & Ins. Price List 15p (Free with
26p parts).

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

]

NEW

Everyday
Series

Build this
exciting New
series of designs

E.V.5. 5 Tranvistors and 2 diodes. BIW/LW, Powered
by 4! volt Battery. Ferrite rod aerial, tuning condenser,
volume control, and loudspeaker. Attractive care with
red speaker grille, 8ize 9” x 51” x 2} approx.

Parts Price List and Plans 15p. Free with parte.

Total O PP & 1ns. 30p
Building £ (+ 10% VAT 97p) .
costs (Overseas P & P £1-25)

4 E.V.8. Case and looks as above. 6 Transistors and 3

dindes. Powered by 9 volt battery. Ferrite rod aerjal,
3" loudspeaker, etc., BMW/LW coverage. Push Pull out-
put. Parts Price List and Plans 15p. Free with parts.

Total «f) PP & Ios 80p
Building 3 (+ 10% VAT 36p)
Costs (Overseas P & P £1-25)

E.V.7, Case and looks as above, 7 Transistors and 3
diodes. 8ix wavebands. MW/LW, Trawler Band, SWI.
BW2, SW2. powered by 9 volt battery. Push Pull output.
Telescopic aerial for short waves. 3” Loudspeaker. |
Parts Price List and Easy Build Plans 20p. Free with
parts. Overseas P & P £1-05.

Total PP & Ins. 81p
Buildimg £4'08 Overseas P & P £1-85
Costs (+ 10% VAT 40p)

ROAMER EIGHT
Mk |

NOW WITH VARIABLE
TONE CONTROL

7 Tunable Wavebands
MW2, LW, 8W1, SW:
and Trawler Band. Built in
! Ferrite Rod Aerial for MW and
LW. Retractable chrome vlated Telescopic aerial for
Short Waves. Push pull output using f00mW transistors,
Car aerial and Tape record sockets, Selectivity awitch.
8 transistors plus 3 diodes. Latest 4”2 watt ferrite magnet
loudspeaker. Air spaced ganged tuning condenaer. Volunef
onfoff, tuning, wave change and tone controls. Attractive
’ casge in rich chestnut shade with gold blocking. Size 9% 7 x
4in. approx, Easy to follow instructions and diagrams.
Parts price list and plans 26p (FREE with parts).

) Total building costs £6 .9 PP & Ins, 47p

Overseas P & P £1-85) (+ 10% VAT
69p)

TRANS EI GHT 8 TRANSISTORS and 3 DIODES

6 Tunable Wavebands: MW, LW, SW1, SW2, W3 and Trawler Band.'
Bensitive ferrite rod aerial for M.W. and L.W. Teledcopic aerial for Short

‘Whaves. 3in. Speaker. 8 improved type transistors plus 3
cage in black witb red grille, dial and
black knobs with polished metal inserts.
Size 9 x 5} x 2}in, approx. Push pull
output, Battery economiser switch for
extended battery life. Ample power to

£4+4

Total building costs

diodes. Attractive

PP & Ins. 83p

4

4

4

YROAMER

WITH VHF INCLUD-

TEN

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
Stations also Aircraft Band.

Built in Ferrite Rod Aerial for MW/LW. Retractable,
chrome plated 7 section Telescopic Aerial, can be angled
and rotated for peak short wave and VHF listening. Push
Pull output using 600mW Transistors. Car Aerial and
Tape Record Sockets, 10 Trausistors plus 3 Diodes.
Ganged Tuning Condenser with VHF section. Separate
¢oil for Ajrcraft Band. Volume onfoff. Wave Change and
tone Controla. Attractive Case in black with silver block-
ing. Bize 97 x 7” x 4”, Easy to follow instructions and
diagrams.- Parts price list and plans 30p (FREE with

parts).
Total building costs = PP&
(Overseas P & P £1-85) Ins, H2p

(+ 109% VAT 85p)

‘“ EDU-
KIT”

Build Radios,
Amplifiers, etc.,
from easy stage
disgrame,

. Five units
including master unit
to consiruct.

Components include : .
Tuning Condenser: 2 Volume Controls: 2 Slider Swltches:
Fine Tone 3” Moving Coil 8peaker: Terminal 8trip: Ferrite
Rod Aertial: 2 Plugs and Sockets: Battery Clips: 4 Tag
Boards: 10 Transistors: 4 Diodes: Resistors: Capacitora:
‘Three §” Knobs. Units once constructed are detachable
from Master Unit, enabling them to be stored for future
use. Ideal for Schools, Educational Authorities and alt
those interested in radio counstruction.

Parts price list and plans 25p (FREE with parts).

Total building £5 .50 P P & Ins. 33p

costs (Overseas P & P £1-85)
(+ 10% VAT 55p)

RADIO EXCHANGE LTD

+ Callers side entrance ‘‘Lavells” shop.

drive a larger speaker. Parts price list . (+ 109% VAT 44p) % Open 10-1, 2.30-4.80, Mon —Fri. 9-12 Bat.
and plans 26p. (FREE with parts). (Overseas P & P £1-25) ] - . . ] . ] - - - - -
u To RADIO EXCHANGE CO., 6la HIGH STREET, BEDFORD, MK40 1SA n
- Tel.: 0234 52367, Rez. No. 788372, :
ROAM ER SIX CASE AND LOOKS AS TRANS-EIGHT m T 08 o8- Mo u
6 Tunable Wavebands: MW, LW, SW1, SW2, SN T . . saliei, . e NN
Trawler band plus an extra Medium waveband for easier tuning of Luxembourg, = lenclose £...ocveeneen. for * % R
eti. Sensitive ferrite rod aerial and telescopic aerial for Short Waves, 3in. Speaker” -
B gtages—6 transistors and 2 diodes. Attractive black case with red grille, dial and Name Cegear
black knobs with polished metal inserts. Total PP % Ina 31p [ P R T PP PPN PP T S P
Size 9 x 61 x 2}in. approx. Plans and  building £3'98 (Overseas
parts price list 25p (FREE with parts).  costs P & P £1-85) ooo
(- 10% VAT 39p) W ADIeSS i s

{Dept. PW25.)
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ALL OUR PRICES INCLUDE V.A.T.

BSR HI-FI AUTOCHANGER
STEREO AND MONO

Plays 127, 10” or ?” records
Anto or Manual, A high
quality unit backed by BSR
reliability with 12 months’
guaraniee, AC 200/250v.

Size 18} x 1l%in.

Above motor board 3%in.
Below motor board 24in.

With STEREO and MONO XTAL

£675 Post 25p.
PORTABLE PLAYER CABINET

Modern design. Size 18” x 15” x 7” Black rexine
covered. Silver front grille. Padded Lid. Chrome
Aittings. Motor hoard cut for BSR deck.

£4-50

Post 45p.

4 TRANSISTOR MONO AMPLIFIER

Powertul 3 watt ontput. 15 ohm, AC mains operated with
transtormer. 3-Controls, volume, treble, bass and On/Oft
switch with knobs. Ready made on printed circuit board.
Fused inputs and outputs. Famous make,

Size 8in. wide X 4in. deep x 3in. high. £5.95 Post
Suitable 7” x 4” speaker, £1. 25p

BSR JUNIOR
SINGLE PLAYER

Heavy duty 4-speed motor with
geparate pick-up arm fitted
LP/78 turnover mono
compatible cartridge.

GARRARD DECCA HI-FI DECK

Single play Stereo/
Mono Deram
transcription

head and arm.
Four speeds.
104in. turntable.
Anti-rumble filter.
Bias compensation.
Laboratory motor.

SPECIAL £ I 50 Pos

PRICE
METAL PLINTH AND PLASTIC COVER

Cut out for most Garrard or B.S.R. £4.95

Most will play with cover in position.
Post 45p

12} x 147 x 7in. .

Covered in black leatherette.

ALSO AVAILABLE IN SOLID NATURAL MAHOGANY
WAX POLISHED FINISH—£5-05

Disco-Deck

COMPACT PORTABLE STEREO HI-Fl

Two full size loudspeakers 132 x 10 x 3%in, Player
unit clips to loudspeakers making it exiremely compact.
0veran size only 182 x 10 x 8iin. 3 watts per

controls 240v
AC mains

Attractive Bargain Price
Teak finish
Weight 131bs.

R.C.S. STABILISED POWER PACK KITS

All paris and instrnetions with Zener Diode. Printed Circuit

Bridge Rectifiers and Donble Wound Mains Transformer,

Input 200/240V a.c. Output voltages available 6 or § or 12
or 15 or 18 or 20V d.c. at 100mA or less.

£2.2° Post

20p

PLEASE STATE VOLTAGE REQUIRED.
R.C.S. GENERAL PURPOSE TRANSlESTOR

Details S.A.E. Size 33 x 14 x 13in,

PRE-AMPLIFIER BRITISH MAD
Ideal for Mike, Tape P,U., Guitar, etc. Can be used with
Battery 9-12v. or H.T. line 200-300V. D.C. operation. Size
13” x 13" x #”. Response 25 c.p.s. to 25 Xc/s, 26 db gain,

For use with valve or transistor equipment. 99 Post
Full instructions supplied. Details .A.E, P 1»
NEW TUBULAR ELECTROLYTICS CAN TYPES
2/350V 14p | 250/25V 14p | 16+-18+-18/275v45p
4/350V 14p | 500/25V 20p | 50-+50/300V 50p
8/450V 18p | 1000/25V 35p | 80-+100/350V  85p
16/450V =~ 22p | 1000/50V 47p | 32+ 32/25 20p
32/500V " 50p +8/450V 22p | 32+32/450V 80p
25/25V 10p | 84+16/450V  25p | 350+ 50/325V  55p
50/50V 10p | 16+ 16/450V 401: 100+ 50 +50/350V55p
100/25v  10p | 32+ 32, 40p

LOW VOLTAGE ELECTROLYT CS.
1,2 4,5, 8 18, , 50, 100, 200mF 15V 10p.
500mF 12V 15p ; 95V 20p’; 50V 30p
1000mF 12V 20p ; 25V 35p; S0V 47p 3 100V 70p.
2000mF 8V 25p ; 25V 42p ; 50V §7p.
2500mF 50V 62p ; 3000mF 25V 47p ; 50V 65p.
5000mF 6V 2%p ; 12V 42p ; 25V 75p ; 35V 85p ; 50V 95p.
CERAMIC 1yF to 0-0lmF, 4p Silver Mica 2 to 50001;17 4p.
PAPER 350V-0-1 4p; 0-5 13p; 1mF 15p; 2mF 150V 15p.
500V-0-001 to 0-05 4p; 0-1 5p; 0-25 8p; 0-47 25p.
SILVER MICA. Close tolerance 19%. 2-2-500pF 8p; 560-
2.200pF 10p; 2, 700-5 0pF 20p, 8,800pF-0-01, mtd 30p each.
GANG. «0.0» 208pF-+176pF, 65p;
SIow mohon drive 865pF+865pF with 25pF * 25»)3‘ 50p;
\EOOpF standard 65p; small 8-gang 500pF £1-60.
SHORT WAVE SINGLE. 10pF, 30p; 25pF, 55p; 50pF, 55p.

SHORT WAVE SINGLE GANG. Precision Silver Plated
Gangable Tuning Condenseu.

Values up to 100pF each
Section Couplers supphed FREE with two or more gangs.

'E.M.L 13} x 8 in.
SPEAKER SALE !

With twin tweel.ers. £ 4 50

And  crossover.

watt. State 3or 8

15 ohm. As ﬂlustrated Post 25p
With ’1‘"{*3 twggter cone and ceramic
magnet. 10 wa

%nss rfs. 45-80 cps. £2'75
State 3 or 8 or 15 ohm. Post 25p

lux 10,000 gauss,
Bookshelf Cabinet

16 %10 x Bin.
Teak Veneer

£6.60

Post 35p

E.M.1L. 6%in. HI-Fl WOOFER
8 ohm, 10 watt, Large ceramic magnet
Specul Rubber cone surround.
Fregnency response 80-12 ,000 £4
cps, Ideal P.A, Columns,

Hi-Fi Enclosure 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 tfrequencies
and a_smooth extension of total response
from 1,000 cps to 18,000 cps. Size 8% x
3t x 2in. deep, Ratiug 10 watt, 8 ohm.
Crossover £1.25

8 ohm 12 watt. Deep cone.

Heavy ceramic magnet. Bass
5 cps. F

response 30-8,000 cps.

Ideal bass unit for £3.75

Post 20p
GOODMANS 3
8in. WOOFER /}\

NEQN PANEL IND)’OATORS 250V AC/DC Amber, 20p.

RESISTORS. ¢t w.,  w.,1 w., 209, 1p; 2 w. 5p. 10 Q to 10M.

HIGH STABILITY ¥ w 2% 10 ohms to 6 meg., 10p.

Ditto 5%, Preferred values 10 ohms to 10 meg., 4p.

WIRE-WOUND RESISTORS, 5 watt, 10 wait, 15 watt,
10 ohms to 100K, 10p each; 2w 0-5 ohm to 82 ohma 10p
TAPE OSCILLATOR COIL, anve type, 35p.

FERRITE ROD 8” x 3” 20p; 372095 3 x 3" 10p.
MAINS TRANSFORMER ”é’s‘ppﬂiﬁ

E:gle MTIZ 12-0-12V 50MA
250 80 m. 63v.353 63v.13.or§v.2a.£250
3 .

0.0-3!
(0-0-31 g
MINIATURE 200 v, 20 mA., 83v.1ls. 2% ><2}>< 2in, 75p
MIDGET 220 v, 45 mA., 6-3v. 2 a. 28 X2k x2in...  00p
HEATER TRANS, 63 v, 3a, 80p
GENERAL PURFPOSE LOW VOLTAGE. 'l‘apped outputs
at 2 amp., 8,4, 5, 6, 8, 9, 10, 12, 15, 18, 24 and 30 v. £3-00
1amp.,8,8, 10 12,18, 18, 20, 24 80 36 40, 48, 60 £4-00
2 amp., 6, 8, 10 12 16, 18 20, 24 80 36 40, 48, 80 £4-00
8,8, 10 12, 16 18, 20 24 30 88, 40, 48,60 £9-75
5, 8 and 18'v. 5 amp. "$1-20. 3 amp,, 3, 5, 8, 10, 13 and.
5-0-5 v. £1-30, Ditto 5 amp. £1-50; 6-0-8 v. 500 mA 90p,
9 v. 1 amp 95p. 12 v. 300 mA 75p. 12 v. 500 mA 85p.
12 v. 750 mA 95p. 40v. 1 amp £1-75.

AUTO TRANSFORMERS. 115v to 230v or 230v to 115v.
150w, £3-00; 500w. £6-25 ; 750w. £10 ; 1000w, £15.
CHARGER TRANSFORMERS. Input 200/250v.

for 6 or 12v,, 11 amp. £1-50; 2 amp, £1-80: 4 amp. £2-50
BATTERY OKARGERS Ready built with leads and clips
13 amp, £2 ;4 amp. £4; 5 amp. £4-50,

FULL WAVE BRIDGE CHARGER RECTIFIERS :

8 or 12v. outputs. 1} amp. 40p; 2 amp. 55p; 4 amp, 85p.

SPECIAL OFFER!
SMITH’S CLOCKWORK
I5 AMP TIME SWITCH
0-60 MINUTES

Single pole two-way Surface mounting \ m

with fixing screws. Will replace existing

wsll switch to give light for return home.

garage, sutomatic anti-burglar lights etc. Variable knob
Turn on or off at full or intermediate settings,

Fully insulated, Makers last list price £4- 50. Brand new and

tally guatanteed. oyp prier £1465 205208

r‘f: R

BLANK ALUMINIUM CHASSIS. 18 s.w.g, 2}in sides
6 x 4in 45p; 8 x 6in 53p; 10 x 7in 65p; 12 x 8in 85p;
14 x 9in 80p; 18 x 6in 90p; 12 x 3in 50p; 16 x 10in £1.
ALUMINIUM BOXES 3 x 3 x 3in,60p.4 x 4 x 4in, 70p.
8 x4 x4in.80p.9 x 4 x 4in. £1.12 x 4 x 4in, £1-30,
ALUMINIUM PANELS 18 s.w.g. 8 x 4in12p; § x 6in 19p;
14 x 3in 2up; 10 x 7in 24p; 12 x 5in 25p; 2 x 8in 34p;
16 x 6in 34p; 14 x 9in 40p; 12 x 12in 47p; 16 x 10in 60p.
PAXOLIN PANEL 10 x 8in 20p.

1iinch DIAMETER WAVECKANGE SWITCHES, 25p.
2 p. 2-way, or 2 p. 8-way, or 3 p. 4-way, 25p each,
1 p.1 2-way, or 4 p. 2-way, or 4 p. 3-way, 25p.

TOGGLE SWITCHES, sp. 18p; dp. 22p; dp. dt. 22p.
Sub-miniature, sp. 33p; dp. 40p; dp. dt. 50p.
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MAINS [SOLATING TRANSFORMER

Primary 0-110-240v, Secondary 0-240v. 3 amps. 720
watts. Insulated terminals, Varnish impregnated. Fully
enclosed in steel case with fixing feet. o Carr,
Famous make. (Value £19) OUR PRICE 50p
Can be used as 800 watt auto transtormers 240-110V.

SET OF 3 MOTORS

FOR COLLARO STUDIO
115 volt TAPE DECK £2-50 Post 50p.

VOLUME CONTROLS

Long spindles. Midget Size
§ K. ohms to 2 Meg. LOG or
LIN. L/S 1l5p. D.P. 25p.
STEREQ L/8 55p. D.P. 75p.
Edge 5K. 8.P, Transistor 25p

80 oxm Coax 4» v
BRITISH AERIALITE
AERAXIAL-AIR SPACED
40 yd. £1-40; 60 yd. £2.
FRINGE LOW LOSS I 09 per
Ideal 625 and colour,

Wirewound controls 1}in, diam, 8 watts. 10 ohms to 100K
British made with long spindles %in. diz 45p ea.

HELICAL POT 10k LIN List £3, Bargain 75p.

DUAL CONCENTRIC POT 500k LOG + 500k LIN D.P.
switch. Inner spindle 83in; outer spindle 21in. ¥5p.

Hi~Fi sysiems

LOUDSPEAKERS P.M, 3 OHMS. 7 x 4in, £1-25; 61in, £1-50;
8 x 5in, £1-60; 8in, £1-75; 10 x @in. £1-90; 10in. £2-00.
SPECIAL OFFER' 80 ohm, 2} in, 2%in. 35 ohm 2m., 8in;
25 ohm, 24in. dia.; 8in. dia,; 5 x 3 in. 15 ohm. £| ACH
3tin. dia.; 5in, /8 X 4in.;7 x 4in.; 8 x bin

8 ohm, 2}in, 23in,, 8}111 5in, dia. (8 x 4in., 8 ohm, £1-50).
RICHARD ALLAN TWIN CONE LOUDSPEAKERS. Sin.
diameter 4W 2£2-50, 10in. diameter 5W £2-50; Post 25p.
12in. diameter, 8W, £2:95: 3 or 8 or 15 ohm models.
SPEAKER COVERING MATERIALS, Samples Large §.A.E.
Horn Tweeters 2-16Kc/s. 8W 8 ohm or 15 ohm £1-95.
De Luxe Horn Tweeters 2-18 Ke/s, 15W, 15 ohm £3-50.
TWO-WAY 3,000 c.p.s. CROSSOVERS 3, 8 or 15 ohm 85p.

TWO-WAY CROSSOVER NETWORK 3,000 /s
Wit variable tweeter attenuator giving accurate high/low
frequency balance. Mounted on panel 5iin, X 4in, with
control knob, tweeter and wooler leads and input £2.20Po:t
terminals, Suitable for 8 to 8 ohm impedance. 20p

VALVE OUTPUT TRANSFORMER 25p

MIKE TRANSFORMER MU. metal 100-1 £1-25.

5 WATT MULTI RATIO. 8, 8 and 15 ohms, 80p.
PUSH-PULL VALVE OUTPUT TRANSFORMERS.
50 watt .......... £12-50 100 watt

ELECTRO MAGNETIC
PENDULUM MECHANISM

1-§v d.c. operation over 250 hrs. continuous on SP2 battery.
tully adjustable swing and speed. Ideal displays teaching
electro magnetism or for metronome; strobe etc. 95p, Post 20p

R.C.S. VALVE AMPLIFIER

2 Stage Triode Pentode valve. 3 waits 3 obm output. Volume
on/off and tone controls AC mains, Complete and tfested.
£4-50, Post 25p.

WEYRAD COILS
P50/1AC-40p, J

P50/2CC-40p.
P50/3CC-40p,
Printed Circuit

P.
0p. Twin Gang 75p.

COAXIAL PLUG 1l0p. PANEL SOCKETS 1011. LINE 18p
OUTLET BOXES SU FACE MOUNTING

RIBBON FEEDER 300 ohms, 5p yd.
JAGK SOCKET Std open-~circuit 14p, closed circuit 23p;
Chrome Lead Socket 45p. Phono Plugs 5p. Phono Socket 5p
JACK PLUGS Std. Chrome 20p; 8-5mm Chrome 12p. DIN
SOCKETS Chassis 8-pin 10p; 5-pin 10p. DIN SOCKETS
Lead 8-pin 18p; §-pin 15p. DIN PLUGS 3-piu 18p; 5-pin 25p.
VALVE HOLDERS 5p; CERAMIC 10p; CANS 5p.

ERITISH FM/VHF TUNING HEART
88 to 108 Mc/s British made, 2 Trau- Qur Price
sistors ready aligned—requires 10.7
Mc/s IF, Complete with tuning gang. £3 95
Connections supplied but some

hnical T i Post 20p.

ALL PRICES INCLUDE VAT  MINIMUM POST AND PACKING 20p.

RADIO CO

CALLERS WELCOME

MPONENT

lllustrated Colour Brochure, Radio Books & Component Lists 10p. Written gudrantee,



ALL OUR PRICES INCLUDE V.A.T.

E.M.l. ™anriar

THE PAIR. Post 25p.
(Available separately.

£6 75 Woo!er £4-25; Tweeter

Comprising a ﬂne example of a Wooler
103 x 6iin. with a massive Ceramic
Magnet. 440z, Gauss 13,000 lines.
Alumininm Cone cenire to improve
middle and top response. Also the E.M,I.
Tweeter 3lin. square has a special
lightweight paper cone and magnet flux
10,000 lines. Crossover condenser and
tull instructions supplied.

Impedance Standard 8 ohms
Manimum power 12 watts
Usetul Response 25 to 18,000 cps
Bass Resonance 45 cps

SUITABLE ENCLOSURE 20 x 13 « 8in. £9'90
MODERN DESIGN. TEAK WOOD FINISH. Post 25p

8in.or [0in.ELAC
HI-FI SPEAKER

Dual cone plasticised roll sur-
round. Large ceramic magnet.
50-16,000 cps. Bass resonance
55 cps. 8 ohm impedance.
8in. 10 watts .

TEAK VENEER HI-FI SPEAKER CABINETS
Fluted Wood Fronts
MODEL “A”. 20 - 13 ~ oin:
o e o £9.90 72

MODEL “B”. 16 x 10 » 9in.

For 13 x 8in. or Post
8in. speaker. £6 60 25p
MODEL “B2” ditto. Triangular
corner version.

gODEL “gr. 18 % 8 x 6in.
'or 8 x 5in. Post
speaker, £4 4 25p

LOUDSPEAKER CABINET
WADDING 18in. wide, 15p fi.

BAKER MAJOR 2" £9-90

Post Free
30-14,500 c/s. 12in. double
cone, woofer and tweeter cone
fogether with a BAKER
ceramic magnet assembly
having a flux density of
14,000 gauss and a tofal flux
of 145,000 Maxwells. Bass
Tesonance 40 c¢/s Rated 20
watts, NOTE: or 8 or
15 ohms must be stated.

Module kit, 30-17,000 cis
with tweeter, crossover, baffle
and instructions. £§9 .5f)

BAKER
“BIG SOUND”
SPEAKERS

Robustly constructed to stand up to
long periods of electronic power.
As used by leading groups.
Useful response 30-13,000 cps.
Bass Resonance 55 cps.

GROUP «25" £8.80

12m 25 watt
or 15 ohmay,

Post Free
GROUP ‘35" £ .90
12m 35 watt
, 8 or 15 ohms.
Post Free

GROUP “50”
15in. 50 watt
8 or 15 ohma.

NEW 127
YERSION

50 watt 8 or 15 ohms

£22-00
£17-60

BARGAIN AM TUNER.

Hediun: Ws.-we. o

Transistor Superhet

Ferrite aerial. 9 volt. £4.95

BARGAIN 4 CHANNEL

TRANSISTOR MONO

MIXER. Add  musical

highlights and sound effects

to recordings. Will mix

Microphone, records, tape

and tuner with sepambe

;onul?l; into single output.
volt battery

operated. £3.95

STEREO VERSION OF ABOVE £595.

BARGAIN FM TUNER.

88-108 Me/s Six Transistor.

9 volt. Printed circuit.

C:lilbmcad slide dial tuning,

Walnut Cabinet.

Size 7 < b5 x 4in.£l2'85

BARGAIN FM TUNER.

As above less cabinet. £8.85

BARGAIN 3 WATT AMPLIFIER. 4 Transistor

Push-Pull Ready built with volume, treble and
bass controls, 18 volt battery operated.

£4-50

THE “INSTANT” BULK TAPE
ERASER & HEAD DEMAGNETISER.
Suitable for cassettes, and all sizes of
iape reels. A.C. mains 200/250V.

Leaflet 8.A.E. £3.5

THRFHEATING ELEMENTS

OFFERING 1001 USES for every type of heating and
drying applications in the home, garage,

MAJOR 100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER

All purpose transistorised. 1
Ideal for Groups, Disco and P.A T

4 inputs speech and music, 4 way ; 3
£49 ...

mixing, Output 8/15 ohm. a.c. Mains.
£1-00

Separate treble and bass controls,
Guaranteed. Details SAE.

CALLERS ONLY! DE LUXE 100 WATT
AMPLIFIER CHASSIS

7 valve version, 4 input 10 wide range controls. For mikes,
Discos, Organs, Guitars, etc. 4, 8 & 15 ohm londspeakers
matching £69-00.

Q MAX CHASSIS CUTTERS

A die, punch and Allen Screw
13" ..

.. £1-70

|

! -£2:50
| . .. £3-30
; Key ‘C’ for above
i

13p

.. £4-50

.£578

..£9-00
Key “E’for above 20p

! 1" Square, with key

i €2-10

Key *A’ for above ép

—i‘" 17, 1", I*u £1-00

\, Iff" 1" L £L15
i f

factory (available in manufacturing guantities). Approx.
size 10§ x 8% x {sin. Operating voltage 200/250V. a.c.
250 watts approx. Printed circuit element enclosed in
asbestos fitted with connecting wires. Completely flexible
providing sale Black heat. British-made for use in photo-
dcopiers and prmt drymg equipment.

Ideal for home h and iment Suitable
tor Heating Pads, Food Warmeu, Convector Heaters, etc.
Must be clamped hotween two sheets of metal or asbestos,
etc., to make eflicient clothes dryers, towel rails—ideal for
amng cupboards. Ideal for anti-frost device for the garage
~-Preventing frozen radiators or acting as oil sump heater.
Use in the greenhouse for seed raising and plant protection.
Invaluable 2id for bird houses, incubators, etc., etc. Can
be used in series for lower heat. Or in parallel for higher|

heat applications.
ONLY 40p EACH (FOUR FOR €1-50)

ALL POST PAID--Discounts for quantity.

SPECIAL OFFER
100 Obm 20 watt Rbeostat

3in diam. Ceramic Former. Screw Terminals Jin. diam,
spindle. 95p. Post 25p.

SPECIAL OFFER

3 inch Panel Meter 50 Microamp, unusual scale require
recalibrating. £1-75 post 25p.

_@ ‘REVERSIBLE 4 POLE MOTOR

1,400 rp.m. Reversible 42 Walit, =
spindle 11" x 7/59”, size 33" x 3”. £I 95

As illustrated, 240v. AC mains, Post 25p
E.M.l. GRAM MOTOR
120v. or 240v. A.C. 2,400 rpm. 2-pale £I _00
70mA. Size 2] x 2} x 2iin.
Post 25p,

BAKER HI-FI SPEAKERS

HIGH QUALITY —. BRITISH MADE

REGENT
12in. 15 watts

An inexpensive unit for the
beginner in high fidelity and
for general purposes. May be
used fo improve any Radio.
Amplifier, Hi-Fi or Television
receiver.

Bass Resonance 45¢ps
Flux Density 12,000gauss
Usetul response 45-13,000cps
3 or 8 or 15 ohm models.

£8-80

DE-LUXE Mk Il
12in 15 watts

Especially designed to provide
full range reproduction at an
economical cost. Suitable lor
use with any bhigh Adelity

Post
Free

system. Built-in concentric
tweeter cong.

Bass Resonance 30cps
Flux Density 14,000gzausa

Useful response 25-18,000cps
8 or 15 ohms models.

£l
SUPERB

12in. 20 watts

A high quality loudspeaker,
its remarkable low cons
resonance  ensures  glear
reproduction of the deepeat
bass. Fitted with a apecial
copper drive and concentrie
tweeter cone resulting in full
range  reproduction  with
remarkable efficiency in the
upper register.

Bass Resonance 25cps
Flux Density 18,500gaum
Useful response 20-17,000cps
8 or 15 ohms models.

£16-50
AUDITORIUM

12in. 25 watts

A full range reproducer tor
high power, Electric Guitars,
public address, multi-speaker
systems,  electric  organs.
Ideal for Hi-Fi snd Disco-
theques.

Bass Resonance 85cps
Flux Density 15,000zausx
Usetul response 25-16,000(:9'
8 or 15 ohms models.

£15-40

AUDITORIUM
15in. 35 watts

A high wattage loudspeaker
of exceptional quality with a
level response {0 above
8,000 cps. Ideal for Public
Addren, Discotheques, Elec-
tronic instruments and the
home.

Bass Resonance 35cpe
Flux Density 15,000zauss
Useful response 20-14 000cps
8 or 15 ohms models.

£22

1 Hi-Fi Enel Manual ini
crossover data and cublc tables.

Post
Free

Poet
Fres

Post
Free

Post
Free

20 plans, desigas,
42p. Post Free,

CUSTOMERS FREE CAR PARK

(Exports Remit cosh and extro postage.)

OPEN 9-6. WEDNESDAY 9-1. SATURDAY 9-5.

S PEC IAL'STS 337 WHITEHORSE ROAD .

Buses 50, 68, 159. Rail Selhurst

Closed for lunch 1-15—2-30
CROYDON

Telephone 01-684-1665
1135



ESSENTIAL BOOKS FOR RADIO AMATEURS

RADIO AMATEURS' EXA M(lNATlON
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 ali that it contains

is understood and remembered.

84 pages

Price 90p post paid

TELEPRINTER HANDBOOK
by D. J. Goacher, G3LLZ, and
J. G. Denny, G3NTT

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 TECHNIQUES
by Pat Hawker, G3VA
(4th Edition)

A source book for many useful circuits and aerials.
An ideas book aimed ‘at extending the reader's awareness of
new devices and techniques.

256 pages £1.80 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 aH interested in the hobby : write to the General Manager and ask for fuil details.

-RADIO SOCIETY OF GREAT BRITAIN

35 DOUGHTY STREET, LONDON. WCIN 2AE TEL: 01-837 8688

STILL at £42-50
Solartron CD 7115.2 Double
Beam Oscilloscope DC-9 mc/s;
3 mvfcm; trigger delay; crystal
calibrator; 4, flat faced tube, in
good working condition. Carr.
£1-50.

127 LONG PERSISTANCE CRT,
Full spec. Price £7-50 to include
V.AT. and Carriage.

MAKE YOUR SINGLE BEAM
SCOPE INTO A DOUBLE WITH
OUR NEW LOW PRICED SOLID

- STATE SWITCH. 2 Hz to.8 MHz.
ook up a 9 voit 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 107 or TV IF
alignment, filters, receivers. Can be
used with any general purpose scope.
Full instructions supplied. Connect

V A.C. and use within minutes
of recelving. 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 stabilised. Ready
to use, 9V supply required. £7-85
each, P. & P. 25p. (Not cased, not
calibrated.)

GRATICULES. 12cm’ x 1dcm high
quality plastu-. 15p each, P. & P. 5p.
£1 worth of 'UFS’, Six Brand New
capacitors all between 15V and 100V.
Total -¢apaciatnce not less than

7,000mfd. P & P 45p
PHOTOMULTIPLIER type 931A
£3-25ea. P& P 25p
ROTARY SWITCH PACK—6
brand new switches (1 ceramic; 2 off
4pate 2 way etc.). 50p P & P 20p.
PLEASE ADD 10% V.A.T.

f

(rear Tech. College)

COMPONENT PACK consisting
of 5 pots, various, brand new:; 250
recistors £ and watt, many htgh
stabs, ete. Fine value at 50p, P. & P.

P.C.B. PACKS S & D. Quantity
2 sq ft—-no tiny pieces. 50p plus

T

P. & P. 20p.
Ferric Chloride Resistance Pen
FREE (whilst stock lasts) on all
purchases of our £1 Fibre Glass pack.
5 CRYSTALS 70 to 90kHz. Our
choice. 25p, P. & 15p
MOVING COIL METERS

Vanous £2, P. & P. 37p.
CAPACITOR PACK—50 Brand new
components, only 50p, P. & P. 17p.

POTS—10_different values. Brand
new. 50p, P, & P. 17p.
TRIMMER PACK, 2 Twln 50/200pF
caeramic 2 Twin 10/60pF ceramic;
2 min. strip with 4 preset 5/20pF on
each; 3 air spaced preset 30/100pF
on ceramic base. ALL BRAND NEW.

g . 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.
JIp each. Holder 1p each. Inform-

n 5p

PHOTOCELL equ. OCP71, 13p each.
_I;HO;I'O I:ES STOR type Clare 703.

w0

MODERN TELEPHONES type 706,
Two-tone grey, £3-75 each. Two-tone
green £3-75 each. Black £2-75 each.
P & P 25p ea.
Alsoc TOPAZ YELLOW £4-50 each,

P, & P, 25p.

Ideal EXTENSION TELEPHONES
with standard -GPO type dial, bell
gnd lead coding. £1-75 sach P, & P.
5p.

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

Open 9 a.m. to 6.30 p.m. anyday.

CHILTMEAD| TD)
7/9 ARTHUR ROAD, READING, BERKS.
Tel.: Reading 582605/65916

P. & P. |
FIBRE GLASS as above £1 plus

1136

SPARNKITEMK 11
ELECTRONIC ")
GNITION KIT

COMPRISES

Everything:—

Ready Drilled Case and Metalwork, Cables, Coil Connectors,
Silicon Grease, Printed Circuit Board, 5 year guaranteed com-
ponents and a ifull 8-page instruction leafiet.

WHEN COMPLETE THE UNIT CAN BE FITTED TO
YOUR CAR IN ONLY 15 MINUTES USING THE
STANDARD COIL AND CONTACT BREAKER
POINTS: TO GIVE YOU :—

Instant all weather starting, Up to 20", fuel saving, Longer

battery life, Higher top speed, Faster acceleration, Spark plugs
last about five time longer, Misfire due to contact breaker,
bounce efectronically eliminated, Purer exhaust emission
resulting in less air pollution, Contact breaker burn eliminated.
Suitable for all petrol engines up to 8 cylinders

PRICE ONLY £12.65

Ready Buile Unit £14-85
Unit for Motor

Cycles with twin coils

and twin C.B. Points £19-80
(prices include VAT and post
& packing).

(NOT AVAILABLE IN KIT FORM)

Please state whether Positive
or negative earth units are
required when ordering.

SEND FOR YOUR UNIT OR FULL
BROCHURE NOW

FROM

ICE ELECTRONIC . SYSTEMS DEPT P.W.
114 PARK FARM ROAD

BIRMINGHAM B43 7QH
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INCORPORATING LASKYS RADIO
. AND G. W. SMITH & CO. (RADIO).

AUDIOTRONIC Model ATM1
Top value 1,000
opv pocket multi-

0/10/50/25@1 000
voit AC and DC.
] currant 0-1mA/
100mA. Resistence:
0/150k ‘ohms,
Decibets: —10 to
+22dB, Size 90 x

x 28mm.

Complete with

test leads.

OURPRICE £2.95 P&P 15p
AUDIOTRONIC Model ATMS

Jewal movement,
attractively moulded
case with edgwise
ohms adjustment.
Ranfes 0- 3/ 5/150/

(2500 cgzv) 0-6/30/
00/600V

(5000 opv) 0-. 300
uA/0-300mA
Resistance: x 10 &
x100. —10 to +16dB.
Supplied with battery
test leads and data
booklst. Size: 121 x 73 x 29mm.

OUR PRICE £3.50 P&P 15p

MODEL €1092 MULTIMETER

Features 5,000 opv
jewel movement and a
?ood selection of range
unctions. Edgwise
ohms ad]ustment
:— 0-3/15/

opv)
V OC (5,0 (a‘w jo]o4
current. 030
300mA, Resnstence

R x 10, R x 1,000. —10 1o +16d8,
Complete with battery, test feads and
data booklet. Size: 120 x 73 x 28mm.

OUR PRICE £3.75 P&P 35p

HIOK! Model 720X VoM
A versatile_
accurate messur
og mstrument
000 opv. 0
5/25/100/500/
1000V DC.

i0/250/ 1 OOOV

U4323 MULTIMETER
High sensitivity, over.
Izogd rotm:tR
anges:
06/1 221300
20/600/1200V
)C 3/ /15/60/150/
0/ V AC.
Current: O(E/ G/
6/60/600mA/3A DC.
£/3/30/300mA/

AC. R
25/500 ohms/0.5/5/50/500k ohmw/5
Mohms. Decibels: —10 to +12d8. Size
167 x 98 x 63mm. Supplied comp-
fete with test feads, spare diods and
instructions.

OUR PRICE £8.00

P&P 20p

u91 Clamﬁ VoLT
AMMETE

For measuring AC volt-
age and current without
breaki. cm:ult Ranou
30728100250/ 800
Acour; 1 %, Size 283 x

X 36mm Complﬂl

wrth carrylng case, leads

UUR PHICE £10.50

P&P 20p

MODEL 500
30,000 opv with
ovarload protect-
tion. Mirror scale.
0/0.5/2,5/10/25/
100/250/500/
1000V DC.
0/2.5/10/25/100/
250/50"/1000V
0/50uA,
500m 1

0/60k/6 meg/60 mqomm.

Leather case for above £1.76

HIOKI 750X VOLT-OHM-
MILLIAMETER
43
LA 12/30/60/150/
200V D

300/600/1
-3/6/1 n:/'m

.z—_‘_.._—_____—'l-t
T

&Q
AN

TMK MODEL TW50K
48 ranges, mirror o

scaie. 50k/V
50kN AC

O 25/1 25/2 5/5/1 o/
2(5]‘/’5;0/ 125/250/

1000, AC Vol
1. 5/?/5/ }0/2.7/50/

0 . DC
25/5DuA/2.5/5/25/
:‘SgAZSD/EOOmAISI

MODEL U437 MULTIMETER

10,0000pv. A first =

class, instrument

manufactured in

USSR to the h|ghest
andards, Ran, og

2 5/10/50/ 25 /

00/10
2.5/ 1 0/50/ 250/

1/10/100mA/1A.
RssmenceSOOohms/ -
3/30/300k/3

ohms. Complele “with batteries, twst
feads, instructions and a sturdy steel
carrying case.

OUR PRICE £4.95

MODEL TH12

20,000 opv. Dverload
protection. Sllde switcl
ectar. 0/0. I10/
/150/1000V DC 0/10/
/250/1000V AC. 0/

C. 0, !
JuA/25/250mA DC.
3k/30k/300k/3 Megohms. -20 to
+50d8.

OUR PRICE £5.95

P&P25p

P&P 15p

U4323 MULTIMETER
20,0000pv. Sim| Ie
unit with audio/1

oscillator. Suntable
for general recewer

O 5/2 5/10/50/250/
500/1000V

500/1 DC.
2. 5/10/15/250/500/1000V AC. 0.05/
0.5/5/50/500mA DC. Resistance: 5/
50/500 ohms/5/10/100k ohms/1Meg.
Battery opevated. Size: 160 x 97 x
40mm. Supplied in carrying case com-
plete with test leads.

OUR PRICE £7.00

MODEL TE300
30,0000pv. errur
scale. Overload
protection. 0/0.! 6/3/1‘1
60/300/1200V
0/8/30/1 20/600/

P&P 20p

600mA. 0/8k/80k/
800k/8 Meg ohms.
~20 to +63dB.

OUR PRICE £7.50

P&P 15p

ALL PRICES
EXCLUDE VAT

Alsa see follovving pages

10k/100k/1 Meg/
0 Meg ohms. —20 to +81.! 50!

OUR PRICE £8.50 P&P 17p

U435 MULTIMETER g
20,0000pv. Overload
rotected. Ranges:
SmV//2.6/10/35)

2.
ancs: 0,3/3/30/300!

0/
300/600/1,200V AC. "=
Current: 0-30/60uA/ @
1.5/3/15/30/150/300
mA/6/12A, Resistence:
0— 3/300k/3/30Mohms

0-! 3/6/15/30/60/120/300V
acy + 3% DC, + 4% AC. Sens|t'

t —

U4317 MULTIMETER
High sensitivity
instrument for field
and laboratory work.
Knife edge pointer,
mm, m:rror scale.
00mV/
0. 5/?;/1 0/25/50/100/50/5@/
DC 5/2.5/10/25, 150/100/250/
1 V AC. Current: 50uA/0.5/
1/ 5/10/50/250mA/1/5A DC, 0,25/
0.5/1/5/10/50/250mA/1/5A AC. Res-
istance: /10/100/200 ohms/1/3/
30/300k ohms. Decibels: —5 to +10dB
Battery operated. Size: 210 x 115 x
90mm. Supplied in carrying case com-
plete with leads.

OURPRICE £15.00  pap 20p
Model HT100B4 MULTIMETER

Overtoad protected,
shock proof circuits.
9.5uA Meter with
mirror scale. Sensitivity |
100kV Pnlanty cha
ges 5/2.5/
1- /50/250/ 00/1, 000
Volts DC. 2.5/10/!
250/1,000 Volits AC
DC resistence’ 0—20/
200k /2/20 Meg, ohms.
DC current:— 10/2500A/2.5/26/260

Operates from 2 x 15V
batteries. Size: 180 x 134 x 79mm.

QUR PRICE £15.00  rapa0p

LB3 TRANSISTUH TESTER
Tests ICD a
PNP/NPN, Operates
from 9V battery.
Instructions supphed Lt

OUR PRICE
£3.85 par2op N

KAMODEN HM350
TRANSISTOR TESTER
High quality
instrument to
test reverse leak
current and DC
current, Ampli-
flcat|on fnctor of

NPN, PNP, diodes,
trunslstors, SCR's
etc. 4" square

clear scale metar.
Operates from
internal batteries.
Complete with
instructions, leads
carrying handle.

OUR PRICE £12.50

S100TR MULTIMETER
TRANSISTOR TESTER
100,0000pv. Mirror
scale. Overload
protection. 0/0.12/
.6/3/12/30/120/
00V DC, 0/6/30/
/600V A

P&P 30p

-/10k/1 Meg/

—20 to +50dB
$01 —0.2 MFD

ransistor tester measures Aipha, Beta
and {CO. Complete with instructions,
batteries and leads.

OUR PRICE £15.95  par 255

TE16A TRANSISTORISED

SIGNAL GENERATDR
5 ranges, 400kHz g
to 30 MHz. An
|nsxpenslve
instrument for
the handy-man,
Operates on 9V
battery. Wide
easy to read
sca e. 800kHz

Py T

TEGS VALVE VOLTMETER

Slze 149 x 149 x ’2mm Complete
with § Ioads.

28 ranges. DC volts
1.5-1500V. AC
volts 1.5—1500V.
Resistance up to

> | 1000 Megohms,
50,000 opv DC 5 000 opv AC. |nch .
T(;éer %néclt inp Size: 57 x 200/240V} Afm_
x 1
plate with probe
UUR PRICE £11.95 P&P 40p | and instructions,

KAMODEN HM7208B FET VOM
|nput |mpedence

0/835/1/2 5/10?50/

1000V 2 5/10

50/250 ooo
B/saaA/D, 5/25/250
mADC. -
0/5k/50k/500k/5 M
500 Megohms
OUR PRICE
£14.95 rar 30p

370WTR MULTIMETER
Features AC cu rranl
es. 20,0000p

O/( 5/2 5/10/50/
2/5‘)/ 5/00/ 1000V DC

ohms Size: 205 x 110 x 84mm. Sup-
plied with leads,
clips and steel carrying case.

OUR PRICE £8.75
U4312 MULTIMETER

extremely sturdy
instrument for
general efectrical
use. 6670pv.
0/0.3/1.5;17.5/30/
60/150/300/600/
900V DC & 75mV.
0/0.3/1.5/7.5/30/
60/150/300/600/
V AC. 0/300uA,
1 5/6/15/150/60/
600mA/1/1.5/6A
Dc. 0/1. 5/6/15/
60/150/6
1.5/6 AAC 0/200/3k/30k ohms. OC
accuracy 1%. AC 1.5%. Knife edge
pointer, mirror scale. Complete with
sturdy metal carrying case, leads and
instructions. .

OUR PRICE £9.75

P&P 20p

P&P 25p

KAMODEN 360 MULTIMETER
Hi?h sensitivity.
100kohm/V
AC 10kohm/V
6’ mirror scale,
overload protect
ed. Ranges: 0.
2.5/10/50/250/
1000V DC. 5/10
50/250/1000V
AC. Cusrent:
0.01mA/0,5/5/50
500mA/10A.
Resistance: 0.1/
1/10/100 ohms/
1/10/100k ohms
10/100M ohms.
Decibels —20 10
+62dB. Batter:
140 x 80mm,
test leads etc.

OURPRICE £13.95

180 x
upplied complete with,

operated Size

P&P 25p

. instructions.

00/ 101
/‘0uA/1/10/100
mA/1/10.
0/100mA/1/1 A
AC. 0/5k/50k/500k/
5 Meg/50 M 98
Decibels: —20 to +62dB -

OUR PRICE £17.50

P&P 25p

OUR PRICE £17.50
Addmonal probes availabte.
F £2.12, HV £2.50

Ci5 PULSE OSCILLOSCOPE
For display of pulsed
and penoJc wave-
forms in electronic
circuits. VERT. AMP
Bandwidth: 10MHz.
Sensitivity at 100ka
S/mm: 0.1

Sensitivity ay 100kHz
VRMS/mm: 0.3—25
Preset triggered sweep
1—3000usec Free running 20—200
Hz in nine ranges. Cahbrﬂtnr plps
220 x 360 x 430mm. 115--230V AC,

OUR PRICE £39.00  carr. paid

RUSSIAN CI16 Double Beam

0SCILLOSCOPE
5 MHz pass band.
Separate Y1 and Y2
amphflers. Rectang
ular 5

C tr|g ered

TEAQ HIGH SENSITIVITY

AC VOLTMETER
10 Meg input.
10 ranges: 0.001/

0.03/0.1/0..
1/3/11/30/100/
300V RMS.
5cps—1.2MHz.
—40 to +50dB

supplied complete
with leads and

OURPRICE £17.50  p&p 25p

sweep from 0.2usec
to 100 milli-sec/em.
Free running time
base, 50Hz—1MHz.
Built-in time base
Callhramr and amplitude Calibrator.
with ali
and instruction manual. 7

OUR PRICE £87.00

Carr. paid

LB4 TRANSISTOR
TESTER
Tests PNP or NPN

transistors. Audio
Operates

MODEL U4311 Sub-standard

on two 1.5

Multi-range Volt-Ammeter
Sensitivity 330 -
ms/Volt AC

and OC.
Accuracy 0.5%
0C. 1% AC.
Scale length:
165mm.
0/300/750uA/

75/
150/300/750mA/

1.5/3/7.5A AC,
0/75/150/300/750mV /1. 5/3/7 5/15/
30/75/150/300/750V DC. 0/750mV/
5/ /75/%5/30/75/150/300/750V
Automatic cut out device, Supp-
|1Bd complete with test leads, manuat

and test certificates.

OUR PRICE £44.00

P&P 50p

with instructions ete.
OUR PRICE
£4.50 PP 20p

U4341 Multimeter &
Transistor Tester
27 ranges. 16,7000pv.

OUR PRICE £8 97 P&P 25p

MODEL TE20 RF SIGNAL
GENERATOR
Six bands. 120kHz—
260MHz, Dual output %
RF terminals. Separate
variable audio output.
Accuracy & 2% Auduo
output to Power requirements:
105—125V, 220—240V AC, Size:193
x 265 x 150mm. Complete with test

leads etc.
OUR PRICE £17.50  pae 40p

ARF 300 AF/RF SIGNAL
GENERATOR
Al transistorised
compact fully
portable. AF sine-
wave 18Hz to 220
kHz. AF square
wave 18Hz to 100k
Hz. Output Square/
Sine wave 10
P-P RF 100kHz ta
200MHz. Output
1V maximum.

v
with instructions and teads

OUR PRICE £29.95

AT201 Decade

ATTENUATOR

200k A starisotor

0-111dB, 0.1dB

steps, lmpedence 600 ohms. input
ower maXImum 30dBm. Size: 180 x
0 x 55m!

OUR PHICE £12.50

MCA220 Automatic
Voitage Stabiliser
input 88—125V AC or
176250V AC. Output
120V AC or 240V AC
200V/A rating. P&P 50t

OUR PRICE £11.97

PS100B Regulated POWER
SUPPLY UNIT

Solid state. Dutput
6, Qor 12V DC up
to 3 Amp. Meter to |
monitor current.
Input 220/240V AC
Size: 100 x 82 x

mm.
OUR PRICE £11.97

P&P 50p

P&P 37p

Overload pr?tec/ted P&RP 25p
PS200 Regulated POWER
30/60/150/300/900V )
5/7.5/30/150/ SUPPLY UNIT _
300/750V AC. Solid state. Variable -
SRS S e
up to 2 Amp. Inde
6.3/3/50/300mA AC. et a0

Resistance: 0.06

06/2/6/20/60/200k ohms/2 Mohms.
Battery operated. Supplied complete
with probes, leads and steei carrying
case. Size: 115 x 215 x 30mm,

OUR PRICE £10.50  p&P 20p

monitor voltage anc
current, Output

220/240V AC, N
gieze: 190 x 136 x

imm.
OUR PRICE £19.95

PRP25p
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*Items with asterisk are Moving lron

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 MOOEL SD640

POWER RHEQSTATS
High quality ceramic
construction. Wind-
ings embedded in
vitreous enamel.
Heavy duty brush
wiper. Continuous
rating. Wide range
avaxlahle ex-stocl

nile hnleﬁxmg %' diameter shafts.

quantities available.
25 WATT  10/25/50/100/250/500/
1000 Ohms £1.15 pzPr 10p
50 WATT 10/25/50/100/250/500/
1000/2500/5000 Ohm:
£1 62 pap 10p

100 WATT 1/5/10/25/50/100/250/
500/1000/2500 Ohm:
£2.34 P&P 15p

ALL PRICES
EXCLUDE V,
Alio see previous pa
1138

CP110 CHASSIS PUNCH SET

- OUR PRICE £3.00

9/115/250V, Step up or step down.
Fully shrouded.

sowaTTs £2.75 paeigp
150 wWATTS  £3.50 prp1gp
3o0waTTs  £4.50 par23p
500 WATTS  £6.95 pap33p
t00owatTs  £9.50 paragp
1500 WATTS £12.50 papa3p
2250 waTTs  £20.95 pgpsop
5000 WATTS 4495 pgp g1

grade. stzel
Contains 1/2”, 6/8”, 3/4”, 1" a

1/8" pum:hes complete with grlpper
and accessories.

Carefully machined to

P&P 40p

YAMABISH! VARIABLE
VOLTAGE TRANSFORMERS

Excellent all% at Iow cost Input
230V 6 utput O
MODEL $260 BENCH MOUNTING

40A . P
MODEL $260B PANEL MOUNTING
0p

1A £10.00 3
25A  £12.00 35p

BVD5 Vernier TUNING DIAL
App. 7:1 ratio planetary
drive vermer dial. Log
scale O— 180 degrees.
Blank scales 1-5.

Dial size 128 x 76mm. Oversil size
190 x 117 x 41mm. deep inciuding
knob and coupling. %" diam. shaft

OUR PRICE £1.62 P&P 15p

;

f OUR PRICE £1.30

Size: 85 x 6 type, all otbers are Moving Coil c.';eE QSHXP}ASTIC MODEL 65P
CLEAR PLASTIC MODEL SD830 £4.10
Saze 110 x 83my £3.45
2.7 £3.35
= £3105
= £3.45
3745 £3.40
37 £2.85
3 £285
4 25
4 :
.40 10V DC £3.40 § 100mA £2.85
3.40 20V DG £340 | 500mA £2.85
23406 50V DC . £340 [ 1ADC £2.85
" .40 300V DC £3.40 | 5A DC £2.85
VU eter oabc 1D B4 lBeScr v S2|iabe o BE
1 3. L ¥ -
5V DC £340 VU Meter .. £3 0A £2.85
CLEAR PLASTIC MODEL SW100 2 2 1 304 D¢ £3.10
Size: 100 x 80m CLEAR PLASTIC MODEL 45P 50A DC £3.20
[>)
oua £ass B ERER v o £
00uA 5 3.0 0V DC £2.85
00uA 1 2.8t V DC .85
0-0-50uA 2 2.7/ 50V DC 85
00.0-100uA b £2,7 00V DC £2.85
Y ¢ 29 5V AC £3.10
1A DC ;
5A DC 50 2.6 BAKELITE MODEL $80
20V DC . 1 2.6! Size: 80 x 80mm
50V DC . - £4.00 | 5 26
300V DC . £395 VU Moter 8475 | 1 26 QuA . 285
1 £2,6 00uA '3
EDGWISE MODEL PE70 5 £2.65 300V AC.. . £270 ] B0-050uA 7
Size: 90 x 34mm 1A DC 2.65 SMeter iImA..  £2.75 | 100.0-100uA 36!
5A DC 265 VU Meter.. . £3 . 0
20v [ g'g A AC 33
50V DC . 265 10A AC 13
300V DC 265  20A AC £33
1BVAC I I £270 30A AG £33
CLEA_E PLASTIC MODEL 38P £4.0!
Size: 42 x 42mm —
N e CLEAR PLASTIC MODEL 529
MODEL ED107 EDUCATIONAL METER ; 0uA f -g 128
Size: 100 x 90 x 150mm including terminals g:ﬁ o ég
A range of high quality 0-50uA £2.7 X5
moving coil instruments 0-0-100uA £2. .3
ideal for school experi- A .25
ments and other bench A L £ .75
appllcatlons 3 mirror -0-TmA £2. i
scale. The meter move- 2mA . £2. 7!
ment is easily accessible SmA £2 7]
to demenstrate internal oma £2. 7!
working. Zoma £528 1svoc 7
50uA £7.60 100mA £250 20V DC £2.5 .75 S Meter ImA..  £2.85
100uA £7.05 150mA £2. 0V D . 2.7 Meter £3.9!
50-0-50uA £7.05 200mA £2! 100V DC £2.51 275 1A AC * £2.75
neE D e Bd 1o ER EVECC o
. £6. m ¥ C 3 *
5V DC £6.55 300 £6.55 | 750ma £2.50 500V DC i 2a Joans L
10v DC £6.5! 00mA15A DC £7.70 | 1ADC £250 750V DC 382 Aac - D -BR
15V DC £6.55 5V/50V DC £7.70 | 2a 0C £250 15V AC . : .
Ve - T R EVHEX gg 578 JoAse &2 To0v e £2.35 | BAKELITE MODEL 65 Size: 80 x 80mm
o ME BB SNAC agima. .- an gem—e
) i 50uA . :90
i glz'eEﬁ\zﬁatlﬂsnTrLc RO £2.50 S Meter ImAL.  £2.55 | 100uA 3
— S £250 VUMeter.. , £2.90 o’?n‘ R X g
100uA” £4.70 lc MODEL SD460 0-0-100u A .3
20007 £443 0.0-500uA .. £2.8
. A L . £2.8
0-0.50u & £47 f o -0-1mA 2.8
00-0-100uA . £4.4 £2.00 5mA .. £2.85
00.0-500uA ..  £4. £2.80 10mA . £2.85
AL . £4. - 50mA .. £2.85
1:0-TmA £4 £3:10 or
5mA £4. =2 S00mA oy
0mA .. £4. g o D 55
OmA. .. £4. £285
00mA £430 300vDC. . 430 10mA 225 £2.85
00mA £4.30 15V AC 4.35 | S000 s £38 £2.85
A DC £4. 300VAC.. . £4.351 goama £28 £2.85
5A DC £430  SMeter ima. £4:30 | 500m eaia £2.85
5A DC £4:30 VU Meter £5.00 | 14D 22 £2.85
o0 B £3% Ac * 130§ loasc £28 20V DC 3
0¥ gg gﬁ ;8?\ ﬁg : éﬁgg vV DC £2.86 VU Meter.. £2.85
. : £2.85
50V DC £4. 30A AC * £4.30 POSTAGE & PACKING 15p £2.85
AUTO TRANSFORMERS

No Soldering required. All connect-
made with spring clips. Kit includes
all parts and wire including ear- piece,
Witt receive all normal broadeasts on

ledium Wave 535—1605kHz. Oper-
ates from standard 9V battery or
Solar Cetl included,

PEP 305

SWR METER Mode! SWR3
Handy SWR meter for
transmitter antenna align- |
ment, with buiit-in field L
strengtl\ meter. Accuracy
%, Impedence 52 Indic-
ator 100uA DC, Full
scale § secticn collapsible
ggtenna Size 145 x 50 x

OUR PRICE £4.25

P&P 25p

.

SUPER VALUE
TOP QUALITY

TRIO
equipment

TR10-JR589 RECEIVER

1.8
MHz, 144 146MH2 and 10MHz WWv
SsB,

Nine wave-ba covering 29.7
W, AM and FM. AF output is
more than 1 watt. S Meter. Squelch
control. BFO, Variabie AF and RF
controls. 4—16 ohm output and jack
for phones. Power re%urement 100/

240 AC 12/14v DC. Size: 270 x
140x 3 mm,
llurl'ﬂcemzs AR

TRID QREOOS RECEIVER

550kHz 10

electrical band-
read on 10, 15, 20, 40,and 80 mtrs.
valve plus 7 diede circuit, 4 to 8

Four bands coven
MHz continuous a’g

obm output and phone jack. SSB—
CW, ANL, variable BFO, § Meter and
separate band spread dial. IF freg.
uency 445kHz, audio output 1% watt.
Variable RF and AF gain controis.
115/250V AC, with instructions.

OurPrice £42.50 27

PAID
TRI0 TR2200 TRANSCEIVER

Fully transistor-
ised portable

VHF transceiver
Wili transmit and
receive on six
channels batween
1 46MHz.

1 watt trans.
mitter, 12V DC
internal or ext-
ernal supply.
Built-in charger
for Ni-Cad cells.
Power/volume
switch, squelch control, channel sei-
ector, mic. socket, earphone/axxemal
speaker socket, Complete with micro-
phone and 144.48, 144,72 & 145.32
crystals. Size: 134 x 58 x 180mm.

OUR PRICE £79.50  carrpaia

BELTEK W5400 CAR
TRANSCEIVER

Solid_state mobile transceiver for 12
voit DC neg. Transmits and receives
on any 12 of 28 channels between
144 and 146MHz. Power output 10W
and 1W switchable. Controls: On/off/
volume, squelch and channel select-
or. internal 3" speaker. Complete
with dynamie mic. PTT swm:h three
sets of crystals for 144.48, 144.6 and
145MHz, mounting bracket and ins-
tructions. Size: 150 x 70 x 220mm.

OUR PRICE £75.00 g 50

WALKIE
TALKIES

SKYFON 100mw

OUR PRICE £24.95 per pair
P302 Two Channet 300mW

OUR PRICE £52.50 per pair
P1003 Three Channel 1 Watt
OQUR PRICE £71.25 per pair
P&P 50p per pair

NB. Licence required for use in UK

KE630 3 Station INTERCOM

Master and two substations. Can be
used on desk or wall mounted. Comp-
lete with cabie and batteries

OUR PRICE £5.25 P&P 50p
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NCORPORATING LASKYS RADIO

AND G. W. SMITH & CO. (RADIO).

LH02S STEREO HEADPHONES
Light weight head-
phones with padded
ear pieces. 4/16 ohms
20-20,000Hz.
Complete with 6°
tead and piug.
OUR PRICE
£1.97

TE1018 Deluxe Mono High
Impedence Headset.
Sensitive magnetic

headset with soft ear

pads. Impedence 2,600

ohms {600 ohms DC).
Frequency response
200—4,000H:

OUR PRICE £2.25 P&P 30p

P&P 30p

HIGH QUALITY
CONSTRUCTION
KITS
WE ARE

ALL BRANCHES

RECORD DECKS
BSR McDONALD

P&P 50p

SINCLAIR
CAMBRIDGE

CALCULATOR

To build yourself.
kit of parts

wnh step by step

ions to build
a full specification
pocket sized

All kits are with

hensive easy to follow instructions and
covered by full guarantee..

Post and Packing 15p per kit.

AE1 100mW output stage.
AE2 Pre-am plifiel
AE3 Diode receiver.

DHO2SSTEREO HEADPHONES
Wonderful value

and excellent

performance

combinad. Adjust-

able head band.

éom::féte wnt; i ‘,‘4\
lead and plug. =
OUR PRICE £2.25 P&P 30p

TE1035 Stereo HEAOPHONES
Low cost with exc-

ellent response. Foam

rubber earcups. Adjust-

able headband. 8 ohms

impedence, Frequency

response 25Hz—18«Hz

Complete with cable

and stereo jack pfug.

OUR PRICE £2.60 P&P 30p
SH8DV MUNO/STEREO
HEADPHONE @

Volume contro) for

each channel. 4/16 ohms
impedence. Frequency
response 20Hz—18kHz.
Complete with 10ft.
coiled tead and jack plug

OUR PRICE £4.97

BHO01 HEADSET and Boom

Microphone
Moving coil. Ideal
for language
teaching,
communi- :
cations ete.

Headphone |mpodanc. 16 ohms. Mic-
rophone impedence 200 ohms.

OUR PRICE £5.95 P&P 30p

SPECIAL BARGAINI!
PHONIC 10 Two Way Speakers

P&P 30p

N;atched pair e
of compact — "
book-shelf Rl
speakers of '

unique design.

Incorporatmq
* higl

frequency urm

8 ohms |mpod
ence. Size: 348 x
228 x 110mm.

OUR PRICE £8.85 pair pap 50p_

ATEO 400W triac fight
dlmmer/ eed control........
200\” triac light
mer/speed controf....... £6.9(
AT60 1 channet light control.. £7.80
ATE5 3 channel tight control..
GP304 Circuit board...
GP310 Stereo pre- amph er
for use with 2 x AF31

0 tw/vhf aerial amplifier ~ €4.94

HF395 broadband aerial amp. £1.77
LF380 Quadraphonic device.. £11.36
M1l Multl vibrator. £1.71
M191 VU Meter...

Stereo balance meter..
2 Transistor tester..
Stablllsed power supply
OmA,

0 Stabil |se . sl

5 Voltage converter
NT315 Power supply 240V Al
t04,5/15V DC, 500mA......

Amateur Electronics by Josty-Kit,
the professional book for the amateur
—covers the subject from basic prin-
cipals_to advanced electronic technig-
ues. Complete with circuit board for
AE1 to AE10 above.

OUR PRICE £3.30 (novAT)
P&P 25p plus VAT,

DT55G OIGITAL CLOCK
MECHANISM, o
Features
24 hour
alarm
setting,
on/of? a
and auto
alarm ‘sleep” switch itluminated rot-
ary dva) with hours, minutes and sec.
onds,

SPECIAL BARGAIN 1!

STEREOSOUND SPEAKERS
Matched pair of
stereo hogkshelf
speakers. Dsluxe
teak veneered
finish. Size:

36

8 watts RMS 18
watts r

Comp ete wnth
Din lead.

OUR PRICE £12.95

P&P 50p
AUDIOTRONIC CRITERION
SPEAKERS

High quality three way
speaker system offering
a performance better
than more expensive
units. Teak finished
with dark fronts.
Frequencw{( response:
A40Hz 8 _ohms impedence,
M%mum power 20 watts. ;ze a76
x 232 x 2

OUR PRICE £27.50 Pr. pap £1

turns off radio,
TV h?h( etc. and with auto-switch.
|r? will turn on again when required.

AC operatlon Switch rating
250V—-3 A

OUR PRICE £5.95

-SPECIAL
BARGAIN!
FERGUSON
3406 HI-FI
SPEAKERS

P&P 30p

ronts,

0UR PRICE EZE 95 PR. P&P £1

RUH6 Reflex Horn Speaker
Builtin driver
unit. tmpedence
16 ohms. Power
rating 10W.
Response 380 |
7000Hz, Size i
2pp. 6" X B "
Weather and
shock protected.

AUDIOTRONIC

LOW NOISE CASSETTES

TYPE 5 0

€60 £1.27 £3.00 £7.08
cao £2.24 £4.25 £10.00
c120 £2,73 £5.17 £12.24
AUBIOTRONIC

Cr02 CASSETTES

TYPE 5 10 25
CR60 £392 £7.72 £19.12
CRS0 £5.32 £10.46 £25.22
AUDIOTRO

8 TRACK CARTRIDG ES
- TYPE Each

40M g 00 £7.50
80M £1.15 £5 40 £10.25
P&P Cassettes 3p, Cartridges

OUR PRICE £4.97

P&P 30p

TPD.
CONNOISSEUR
BDT Kit..

GARRARD
025T Stereo...

GUR PRICE £24.95 P&P free
ALSO AVAILABLE READY BUILT
Recommended Price £29.95

OUR PRICE £27.20
Also available—

SINCLAIR EXECUTIVE
Recommended Price £39.00

OUR PRICE £35.45
SINCLAIR EXECUTIVE
with MEMORY

P&P 25p

P&P 25p

£72.
RECORD DECK PACKAGES

Price £49.00

OUR PRICE £4450 __psp 250
SINCLAIR Proj
240 Power Am
260 Power Amplifi
Stereo 80 Pre-Amplifief
Active Filter Unit.

BSR/sMcDONALD P&P 7%
£120.0 i POST & PACKING 35? each.
MPGO&TPDIADC AUDIOTRONIC AHA101
MP60/M44— Stereo Headplione Amplifier
HT70/TPD/ADC Al silicon,

610/TPD/ADC K8

transistor
amplifier oper
ates from mag
netic, ceramic
or tuner .
inputs with -

twin stereo headphone outputs and
separate volume controls for each
channel. Operates from BV battery,
INPUTS: 5mV and 100m

QUTPUT: 50mV per channel

OUR PRICE £8.50 P&p 20p

1021 Stereo Listening Statlon
For balancing
and gain selection

with additional
facility for stereo

WHARFEDALE
Linton W30 Teak..
Linton W30 White.

?}Eeach

OVER 10 of either POST FR

EMI LOUDSPEAKERS

Model 350 13 x 8~ with

single twseter/crossover.

20— 00Hz. 15 watts

RMS. Available 8 or

15 ohms.

OUR PRICE

£7.25 each PaP37p

Model 450 13 x 8 with
twin tweeter/crossover.

55—13 000H2. 8 watts

AMS. Availabio 8 of 15 ohms

itching. Two .
gain contrals, speakers an—off slide
MP? MIXER-PREAMPLIFIER
5 Microphone

ﬁ : 669]

controls enabhng e‘@_ﬁ; -

mixil
50k; 2x 3mV 600 ohms. Phono. Mag,
4mV 50k; Phono Ceramn: 100mV
EA41 REVERBERAT!ON
AMPLIF
battery operated
Simpiy plug in
depth of reverberation control, Beau-
walnut cabinet. 184 x 77 x 108mm.,
FMTUNER
6 transistor high
double tuned
discriminator.
OUR PRICE £9.65 P&P 30p
Stereo multiplex adapter £4,97 extra.

switch, stereo headphone socket.
inputs each with

facilities. Battery operated. Size. 235
Meg. Output 250mV 1001

Setf con(amed

microphone, guitar etc and ompur 1Y
OUR PRICE £7.50 P&P 20p
guahty unit—

For use with most ampllflers Covers

OUR PRICE £3.62 eact P&P 25p

OUR PRICE £2.25 P&P 150
individuaf gain
x 127 x 76mm. Inputs: Mics. 3 x 3mV
OUR PRICE £8.97 P&P 20p
transistorised,
your amphf’rer Volume control and
Model A1018

IF stages and
88— 108MHz, Powered by 9V battery.

CALL INTO YOUR
NEAREST BRANCH
OR ORDER WITH
CONFIDENGE BY
MAIL ORDER

CENTRAL LONDOR

10 TOTTENHAM CT. RD. 01-637 2232
27 TOTTENHAM CT. RD. 01-636 3715
33 TOTTENHAM CT. RD, 01-636 2605
42/45 TOTTENHAM CT. RD.  01-636 0845
87 TOTTENHAM CT. RD. 01-580 3739
257/8 TOTTENHAM CT. RD.  0i-580 0670
24 OLD COMPTON ST. 01-437 9369
3 LISLEST. W2 01-437 8204
34 LISLEST. w(2 01437 9155

18 EDGWARE RD. W2 01-723 9789
193 EDGWARE RD. W2 01-723 6211

207 EDGWARE RD. W2 01-723 3271
31 EDGWARE RD. W2 01-242 0387
346 EDGWARE RD. W2 01-713 4453
382 EDGWARE RD. W1 01-723 4194
109 FLEET ST. EC4 01-353 5812
152/3 FLEET ST. EC4 0§-353 2833
378 HARROW RD. W¢ 01-286 9530

86 SOUTH ST. ROMFORD 70-20218

1046 WHITGIFT CENTRE, CROYDON

01-681 3027
27 EDEN ST. KINGSTON 01-546 7845
32 HILL ST. RICHMOND 01-948 144}

53/57 CAMDEN RD., TUNBRIDGE WELLS
0892-23242

{ LEICESTERSHIRE |

45 MARKET PLACE, LEICESTER
0533-537678

ALL BRANCHES GFEM FROM

Paier e Bprm MOM. T SAT.

HEAD OFFICE AND MAIL
ORDER DEPARTMENT
AUDIOTRONIC HOUSE,

THE HYDE INDUSTRIAL ESTATE,
THE HYDE, LONDON NWS 6.
TELEPHONE : 01-205 3735 & 5651,

M.ﬁli. URBER SPICIAL

AVOID BELA r‘.l PL
PRINT HAWE AND BDDOR
CLEARLY IN CAPIT

BARCLAYCARD
& ACCERS

CHEQUES ACCEPTED
FROM PERSONAL
SHOPPERS ONLY WITH
BANKERS CARD.

Alt prices correct at .
12—2-74 but subject GROU OF

to change.




The Sinclair Cambridge...
no other calculatoris so powerful
and so compact.

" Complete kit-£24-95! ...

Features of the Sinclair
Cambridge
*Uniquely handy package.
43"x 2" x %", weight 3} oz. -
#Standard keyboard. All you
needforcomplex calculations.
HClear-last-entry fea*are.
% Fully-floating decimal point.
+*Algebraiclogic. é
%Four operators (+, -, 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.
HCalculatesto 8
significant digits, with
exponent range from

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 cansave a
further £5-50!

Truly pocket-sized
With all its calculating

capability, the Cambridge 1010 10™, -
still measures just # Clear, bright 8-digit
43" x 2" x %" That means display:

% Operates for weeks on
four U16-type batteries.
(MN 2400 recommended.)

you can carry the Cambridge
wherever you go without
inconvenience — it fits in your
pocket with barely a buige. 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 —so you're
saving £5-50 ! 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.

1140



A complete kit!

The kit comes to you packagedin 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,

. Printed circuitboard.

. Keyboard panel.

. 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 wantto get even more out of it,
you can go one step further and learn
how to uniock the full potential of this
piece of electronic technology.

e u

lnaed
288
DEB®

How ? It's all explained in this unique
booklet, written by a leading calculator
design consultant. initsfact-packed 32
pages it explains, step by step, how you
can use the Sinclair Cambridge to carry
out complex calculations.

Sirc—i=sir
Sinclair Radionics Ltd, London Road,
Stlves, Huntingdonshire

Reg. no: 699483 England
VAT Reg. no:213 8170 88

Why only Sinclair can make you this offer )

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 the world. In spite of being one of the more expensive of the small
calculators, it was arunaway best-seller. The experience gained on the Executive
has enabled us to design and produce the Cambridge at this remarkably low price.

Butthatinitself wouldn’t be enough. Sinclair also have 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 logical to combine the knowledge of do-it-yourself kits with the
knowledge of small calculator technology.

And you benefit !

Take advantage of this money-back, no-risks offer today

The Sinclair Cambridge is fuily guaranteed. Return your kit within 10 days, and
we'lirefund your money withoutquestion. All parts are tested and checked before
despatch —and we guarantee a correctly-assembled calculatorfor one year.

Simply fill in the preferential order form below and slip itin the post today.

Pricein kitform: £24-95 + £2-50 VAT. (Total : £27-45)
Price fully built: £29-95 + £3-00 VAT. (Total: £32-95)

WSS SR I VU SR I U SN S S R A S S S SN N S
PW 4/74
To Sinclair Radionics Ltd, London Road,
Stlves, Huntingdonshire, PE17 4HJ

Please send me Name
[1a Sinclair Cambridge caiculator kit at
£24-95 + £2-50 VAT (Total : £27-45)
[TJa Sinclair Cambridge caiculator ready
built at £29-95 -+ £3-00 VAT

(Total: £32-95)

*} enclose chequefor £ , made
out to Sinclair Radionics Ltd, and
crossed.

*Please debit my *Barclaycard/Access
account. Account number

|
|
|
I
Address : I
I
|
I

PLEASE PRINT

--—-———————————_——
114

*Delete as required.
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SAFETY FIRST

TO encourage safety in the mere presence of electrical,
electronic, radio or television apparatus, let alone
during their operation, is not only laudable but vital. Hence
the British Electrotechnical Approvals Board for Household
Equipment (now affectionately BEAB) is extending the
BEAB Approval Scheme to include audio and radio
products including record players, radios, radiograms,
mains/battery portable receivers with (curiously) “con-
tinuously rated audio outputs up to 6 + 6 watts stereo or
10 watts mono'. Manufactured equipment that is licensed
to bear the BEAB approval marking has to be first subjected
to some detailed and stringent tests at the BSI laboratory.

The specification for the tests, detailed in BS 415: 1972
(with amendments), highlights for the more casual of the
manufacturers, and probably some of the amateur con-
structor fraternity, areas of potential risk in mains driven
equipment that all too often are taken for granted. There
are, of course, extreme cases like the ladies’ dangling
necklace test and the test which inserts artificial fingers
* into apertures almost in determination to find live contact.

Generally the scheme is an excellent one. In most British
equipment, that is designed and manufactured by
"responsible people, it is unlikely that no thought wili be
given to hazards such as shock, fire risk, ionised radiation,
implosion and the like.

What has been needed is some form of yardstick by
which a known hazard ‘can be measured. Let us not be
carried away by any thought that this standard is for manu-
facturers only. There are frequent cases where more strict
attention to detail is needed by everyone who has mains
driven appliances or electronic equipment,

We have only one serious complaint: that is the use of
graphical symbolis to indicate the nature of the supply
(a.c. or d.c.) and to indicate live terminals. To the uninitiated
layman, technical symbols mean nothing and he will not
be inclined to buy BS3939 to find out before operating his
new purchase. :

Eisewhere in this issue we have highlighted only a few
of the points in BS415 that we feel the general public need
to know about. It is stressed that the detailed specification
is designed to cover most contingencies of normal opera-
tion:; we recommend manufacturers, suppliers and users
to refer to this for more information.

M. A. COLWELL—Editor.

A AR

The May issue of Practical Wireless will include
a special pull-out feature to make a handy
booklet “*Guide to Long Distance Reception of
Radio and TV"”, (useful for locals, too!). Also
appearing will be constructional projects: the
medium wave *“Mini-Pop” (goes in a jacket
pocket); an audio booster and power supply to
enable you to hear cassette recordings in the
car; a trace doubler to enable you to convert
a single-beam. oscilloscope for four displays.
We shall also be giving first details of a super
new project that we know will appeal to sports
fans all over the world. Don’t miss out—order
your copy regularly NOW,

(AIll advanced details are subject to the current
national industrial situation). ‘

Further details on page 1167
S A
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Export sales of

British made Dolby

N a recent statement Phoenix
I Videosonic Ltd., of Braintree,

Essex, Europe’s only manu-
facturer of Dolby Noise Reduc-
tion Units announced significant
export sales to Europe, North
America and Japan.

A Videosonic spokesman stated:
“Videosonic leads the world in
the technical specification of its
equipment: in the PD4 we have
introduced a mnew high level
Dolby ‘B’ circuit providing a
unique range of over 95dB be-
tween noise and 0-1% distortion.
At this time the PD4 represents
the ultimate way to take the
PSSST! out of tape.

To further extend our lead in
the World Hi-Fi market, the
PD2b has been introduced as the
world’s first battery operated
Dolby Unit, allowing ‘field’ use in
the most rigorous conditions. The
integral microphone pre-amplifier
makes this an ideal unit for re-
porter or similar usage.

World recognition of Video-
sonic technical manufacturing
competence has been most encour-
aging, and we can only take

. pride in our immediate penetra-

tion of the Japanese market in
the face of very strong local com-
petition. We are advised that our
range of Dolby products will be
displayed and demonstrated in
the top 850 Hi-Fi Retail Shops in
Japan, and that local response to

' date has been very positive. Our

first shipment to Japan leaves
this week.

Portable Fluorescent
Lamp {March P.W.)

ILL readers please note,
W that the transformer

specified is now no longer
available. An improved trans-
former is available from Messrs
G. F. Milward at 77p plus 20p
P & p. This includes full modific-
ation details and uses fewer com-
ponents. A 21 in. 13W tube is
available at 50p + 20p p & p,
and it is claimed that this tube
gives a greater light output than
the 15W tube. S.AE. to G. F.
Milward for further details.



Bargains galore

Collector’s Bazaar which is being held in the Palm Court.

IF you are in the “Ally Pally” area on March 24th, pay a visit to the

This is a five-bazaar event which includes militaria, vintage post
cards, vintage toys, transport relics and, of most interest to our readers,
vintage records, horn gramophones, phonographs and probably some

items of vintage radio equipment.

Practical Wireless visited one
of these bazaars held at St. Johns
Wood a few months ago, and it
was there that Colin Riches pur-
chased an Edison “Gem” phono-
graph to be featured in a future
“Going Back.”

If any readers want to find out
the details of hiring a stall at the
bazaar (£3-50 for the day) con-
tact the organiser John Carter,
Smewins,  Shottesbrooke, nr.
Maidenhead, Berks, SL6 3SR
(Tel. Shurlock Row 539).

Otherwise, put on your cycle
clips and pedal along to Alexan-
dra Palace, Wood Green, London
N.22, on March 24th. They’ll let
you in at 1 p.m. but be sure to
have your entrance fee of 30p at
the ready.

R and TV

Components Lid.
N their March advertisement,
l the price of postage and pack-
ing for the “Stereo 21” should
" have read £1-60. Apologies to
R and TV Ltd.

Hi-Fidelity 74

I-FIDELITY 74 is a rival
5 exhibition to the Sonex

show. It will be run at
the same time and held at the
Heathrow Hotel, Bath Road. It’s
the idea of -Malcolm Blockley
who is the Hi-Fi Division Sales
Manager of Pyser-Britex Ltd.—
the sole UK distributor of
Marantz, Teledyne and Kensonic
equipment.

The organiser states that this
show has been arranged because
many manufacturers are fed-up
with trying to demonstrate their
products in simall, cramped hotel
bedrooms.

Hi-Fidelity 74 will run from
March 27th to 31st inclusive but
the first two days will be for the
trade and press only.

Public Address Exhibition

Readers who have an interest
in outdoor activities, such as
rallies, will be planning events for
the coming season. To get up to
date on public address installa-
tions, it would be worthwhile to
visit Sound ’74, the international
exhibition of the Association of
Public Address Engineers. A lec-
ture programme will be held con-

.currently on'p.a. design, building

acoustics, microphones, and the
financial side of public address
work from the practical point of
view. .

The A.P.AE. has received more
stand space bookings than pre-
viously, but there are still a few
left for those who wish to come
in at a late stage, including sup-
pliers of disco equipment.

Admission is free to all in-

terested persons: tradesmen,
manufacturers, buyers, and users
of public address and allied equip-
ment in the entertainments busi-
ness. Tickets can be obtained
from exhibitors or from the
AP.AE. Secretariat, 6 Conduit
Street, London WIR 9TG.

The scope of activities covered
is extended to include audio-visual
effects.

Overseas readers will be in-
terested to learn that the A.P.AE.
are exhibiting in Hall 9A at the
Hanover Fair from 25th April to
3rd May 1974 and at the
I.CE.TIA. exhibition at Mel-
bourne, Australia from T7th to
11th October.

Practical Wireless will be on
show at the Hanover Fair.

Blasi them out!

N order to reduce the effects
I of interference from an East
German station at night, the
BBC has increased the transmit-
ting power of the Radio 4 Moor-
side Edge transmitter to 300kW.

UK wavebands and frequencies

which shows the frequencies and wavebands allocated to broad-

THE BBC Engineering Department have issued a useful data sheet

casting in the United Kingdom. Below we give the details from

that sheet:
Band Frequencies Service
Low frequency (1.f.) 160-255kHz (1875-1176m) 3

(long waves)
Medium frequency (m.f.) 525-1605kHz (571-187m)

(medium waves) .
High frequency (h.f.) 3950-4000kHz (75-m band)

(short waves) 5950-6200kHz (49-m band)

7100-7300kHz (41-m band) >a.m. radio

9500-9775kHz (31-m band)
11700-11975kHz (25-m band)
15100-15450kHz (19-m band)
17700-17900kHz (16-m band)
21450-21750kHz (13-m band)
25600-26100kHz (11-m band) J

Band I (v.h.f)

Band II (v.h.f) 88-97-6MHz
Band 111 (v.h.f)

Band IV (u.h.f)

Band V (u.h.f)

Band VI (s.h.f) 11700-12500MHz

(11-7-12-5GHz)

41-68MHz (channels 1 to 5)

174-216MHz (channels 6 to 13)
470-582MHz (channels 21 to 34)
614-854MHz (channels 39 to 68)

405-line television
f.m. radio
405-line television
625-line television
625-line television
Not yet in use for
broadcasting
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in drizzly rain. you put on the windscreen wiper.

One sweep is sufficient. so you switch it off. Five.
ten or fifteen scconds later the windscreen needs
another wipe, so vou switch on the wiper again for
another single stroke. This could go on for some
time and tends to be wearisome.

The circuitt here described saves this tiresome
routine and allows vou to relax in the automation
of a variable time-sweep wiper. Although the circuit
is designed for wiper motors with antomatic parking
facility, there is some information at the end of the
article which will be helpful to those who have
wiper motors without this facility.

IMAGINE the situation: you are driving your car

AR S iy
e

1
e
& Hei
B
ey
e
kR A
whe
‘gﬁi
L
R

A URARIABLE
TIME SWEEP
WINDSCREEN
“"FEH P.S.COLLINS

1 ignition
1 swW
i ~12v
Winer
motor
Fig. 1. Circuit of the Quickwipe
for avehicle with a POSITIVE
earth system. It is essential fo
be quite sure which site of the
battery is connected to chassis,
Chassis
%////2
s ) { Ignition
~ = AN < Sa K sW
!E +12v
R Zr3 2R %Rﬁ normally wiper
Fig. 2. In this cireuit for a Heg > 220k <68k ) . oy
NEGATIVE earth sysiem,
different transistors are used | 1.+ b1
and capacitors and diodes are 1000 gy
reversed compared fo those in HF
Fig. 1.
BC108 Chassis
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Figures 1 and 2 are the circuits for positive and
negative earthed vehicles; the difference lies only
with the active components and reverse connection
of the polarised ones. The circuit action remains the
same. Trl and Tr2 form a multivibrator generating
a pulse of fixed length with a variable repetition
rate. VRI allows this rate to be varied between
approximately 3 and 30 seconds. Tr3. 4 and 5 form a
pulse amplifier to drive the wiper motor.

The fixed pulse length is 3; second which is
sufficient time to drive the motor long enough for
its internal switches to take over the drive and thus
return it to the park position. Switch St is centre
off. One switch. Slb. switches for continuous opera-
tion. earth being directly applied to the motor.

In the other position, Sta. applies 12 volts to the
circuit and Sib connccts the motor as the load for
the pulse amplifier. The vehicle wiper switch may
now be regarded as redundant. or left in the circuit.
as desired.

CONSTRUCTION

The whole unit can be comfortably housed in a
die-cast box measuring 3!y x 134 x 113 in. Figure 3

:C1 S ¢ + Tr3e ? e_l.r2
SR U ) @
N : ) @0

it %ac
S OB
3% ¢ ? Slererie M'A\ 14
T e o |
Terminal block AC128

Transistor must be -
insulated from Iid m.< " 7

/

o)
Y
v e
JO
4

Printed circuit

board \

®
el
B A C Gl
% Vehicie
chassis
Terminal block J
o ~12V

Ignition
Wiper switch

©\> .£-{] g motor
N\ a-ﬂ !}b

VR1 1
-~ S1 = Vehicle

Increase deiay chassis AM 0159

Fig. 3, left, shows PCB actual size and component layout for POSITIVE
earth unit. Fig. 4, above, illustrates external wiring of Quickwipe.

shows the printed circuit board. Tr5 is mounted on
the lid with insulating washer and bushes. All leads
from the circuit board and Tr5 are connected to
a five-way terminal strip fixed to the side of the
box. This enables easy connection to the vehicle’s
wiring, as shown in Fig. 4.

Confirm the chassis polarity of the vehicle before
constructing the unit, then use Fig. 1 OR Fig. 2 as
appropriate. .

b

Box lid, with output transistor, removed to show PCB which is norm-
ally bolted into box, as in Fig. 4.
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* components list

Resistors i S R R
Rl 68K} RS 220k %% i
R2  100kS) R6 4 7k =
R3 - 220k} - R7" . 47042
R4 6-8k() VR1-2M& linear..

Rescsiors 10/, W except R7iW

Capacatnrs
C11000uF 25V C2 16:»F

! ;,Snemucouductars :
Dt 9V zener 400mW *
Tri—4 AC128  Tr§ OC35

©Te5 2N30§5 i~

Positive Earth

Negatlve Earth ‘l'r1-—4 BC108

Mlsceﬂaneous S %
St,-Double pole—double throw switch, centre off.
Duecast ‘box (RS Comps.—"“Box 992”),k Prmted
circuit “board. Insulation kit for Tr5.. Five way

terminal block.. H "ot

P
L3 %4

a1

e

NOTE: It may be possible to arrange the fixed
pulse length to correspond with the time taken for
the wipers to travel one complete sweep, in the case
of wipers without the seif-park facility. This could
be achieved by altering the values. of R3 and C3.

These points are offered only as helpful guides.
The author has conducted no tests in this regard
and cannot therefore give any facts regarding
accuracy or success.
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GUIDE TO

muiti-range

test meters

were so expensive that, in the radio and TV

trade, at least, one was shared between several
engineers, the losers having to make do with wet
fingers and neon screwdrivers! Test meters are now
relatively cheap so that no enthusiast or handyman
can really afford to be without one; whether it be
for attending to the Hi-Fi system, fixing the car, or
even sorting out a fault on the front door bell.
Despite their simplicity in operation these meters
can deceive the unwary and so it is hoped that a
little basic theory will be of practical assistance.

The multi-range test meter commonly contains
ranges such as AC and DC voltage, DC current and
at least one resistance range. Other functions may
be included on the more elaborate instruments but
all use the basic meter movement plus the switching
of various internal components in or out of circuit.

IT does not seem many years since test meters

The DC Voltmeter

The meter movement fitted to most modern test
instruments needs a current of something in the
range of 1 to 1/100 of a milliamp to move a pointer
across the full extent of the scale. The theoretical
circuit of the basic meter movement is shown in
Fig. 1. The ‘“‘internal resistance” is not an actual
resistor, but is the resistance of the coil of wire
in the meter movement. From Ohm’s Law, (volt-
age=current Xresistance) this 1mA meter move-
ment shown will require a voltage of 0-1 volt for
full scale deflection, (1/1,000X100/1=0-1 volt). This
basic meter could therefore be used to measure
voltages of up to 0-1 volt or currents of up to
1 milliamp—not very useful!

A

+ -

Fig. 1: Representation of meter movement must
include resistance of moving coil.

The meter movement is basically a current
operated device, but it can be made to read various
quantities. A little thought will show that a 1mA
meter movement will read full scale if 1 volt is

H. LEEMING G3LLL

applied to it through a series resistance which, in-
cluding internal resistance, totals 1,000 ghms. From
Ohm’s Law, 1 volt across 1,000 chms causes a cur-
rent of 1mA to pass. A voltmeter using a 1mA
meter movement is said to have a sensitivity of 1000
ohms per volt.

ImA

LF

90001 << 9+9k 999k <999-9k
10V f100V,
1000V
Test
leads
+ p—

Fig. 2: Series resistors for voltmeter allow
for coil resistance. Only of importance on
lower ranges,

" Fig. 2 shows the meter wired to read four
ranges of voltage and it will be seen that the total
resistance of the meter is 1,000 ohms for every volt
of the range in question. For this reason it is
referred to as 1,000 OPV and this would usually be
marked on the meter scale.

Such a meter does have its disadvantages and its
relatively low resistance can greatly affect circuit
voltages as will be shown. In Fig. 3a two 1 ohm
resistors are connected across the supply and the
voltage between X and Y is measured. If the meter
is switched to the 1 volt range it has a total resis-
tance of 1,000 ohms (remember 1,000 OPV) this resis-
tance being shunted across R2. As the meter resis-
tance is very high, compared to Rl and R2, its
effect is negligible and the reading is given
accurately as 0-5 volts. If, however, the meter is
transferred to the circuit in Fig. 3b and another
reading is taken the resulting accuracy is quite
different. Once again, the reading should be 0-5
volts, but note what happens when the meter is
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connected across R2. R2 is shunted by the meter’s
resistance of 1,000 ohms and the resistance of the
" bottom half of the circuit drops to around 900 ohms,
The voltage divides itself according to the ratio
of the resisiors and the meter reads Jjust below 0-1
volts.

r +
1SR 10k R1
>
1\ X¢ v
Test Test
0 Rz'meter 10’(%[?2 meter
)4
— Oer——— — O——
(a) (b)

Fig. 3 (a) and (b) : to demonstrate effect of meter resistance on high and
low resistance circuits.

The meter is not really wrong, it simply reads the
voltage that is present when it is connected. Using
the same meter a more accurate reading could be
taken by switching to the 10 volt range when the
test meter’s resistance would rise to 10,000 ohms;
the meter’s resistance in parallel with R2 wonld then
total 5,000 ohms and whilst the voltage reading
would still be low at 0-33 instead of 0-5, it would
be a little more realistic. Could we take the same
argument further and switch to the 100 volt range
with a meter resistance totalling 100,000 ohms, and
obtain an accurate result? Unfortunately, no, since
when the meter was switched to this range the
pointer would move so little that we would not be
able to take an accurate reading from it.

If we want a more accurate reading in a high
resistance circuit the answer is a more sensitive
meter movement that will allow us to insert larger
values of voltage multiplier resistors. If for instance,
we substitute a meter with a 50 micro-amp move-
ment, (0-05mA), we will obtain ‘a sensitivity of
20,000 OPV. Using circuit Fig. 3b we would then
obtain, on the 1 volt range, a reading that was
almost correct, (20,000 ohms being shunted across
R2), or by switching to the 10 volt range using this
higher sensitivity meter we would obtain a reading
that was accurate to within all normal requirements.

As has been illustrated, the DC voltmeter can
only read the voltage which is present when it is
connected. It cannot guess at the voltage which
appears when it is disconnected. When using a
voltmeter one should get into the habit of com-
paring the resistance of the range being used with
the resistance of the circuit being measured.

In many cases when operating in a high resistance
circuit a more accurate reading will be obtained if
a higher voltage range is used. If in doubt a reading
should be taken on two adjacent ranges of the test
meter, With any good quality instrument these read-
ings should be about the same, but if they are not
it implies that the meter is loading the circuit on
the lower voltage range.

Valved or Transistorised Voltmeters

To obtain higher sensitivities using normal tech-
niques requires very expensive and delicate meter
movements. It is not common practice, therefore,
to make multi-range test meters with a sensitivity
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of much over 50,000 OPV. In some circumstances an
even higher sensitivity is required, so that test
meters of as high a sensitivity as this would be of
little use at measuring, say, 0-1 volts in a circuit
with resistance of several megohms. To enable
higher sensitivities to be obtained, the valve and
then the transistorised voltmeter were introduced.
In these devices amplification is used so that an
input resistance of 10 megohms or more is pre-
sented, even on the lowest voltage ranges. Such
instruments are essential if tests are to be made
in some high impedance transistorised circuits where
very small voltages are present.

Frequency Response

Most test meters are basically intended for making
tests at the mains frequency and their accuracy
often falls off at frequencies in the audio range.’
One should check the frequency response of a test
meter before relying upon it to check audio or bias
frequency voltages. In the latter case it should be
remembered that high frequency bias voltages can
damage the rectifier in some test meters, and also
that even if the meter’s frequency response is ade-
quate that its loading (possibly only a few hundred
OPV) can, in many circuits, much reduce any vol-
tage present. If it is desired to accurately measure
voltages at high audio or radio frequencies the valve
or transistorised voltmeter is again essential.

The AC Voltmeter

The AC ranges of multirange test meter func-
tion in very much the same way as the DC ranges
except that a rectifier is incorporated to enable the
basic DC meter movement to function, see Fig. 4.
As with the DC voltage section of the meter, the
amount of loading on the circuit being tested is
indicated by the sensitivity in ohms-per-volt. Recti-
fiers have a tendency to be non-linear at low current

Ll

The Heathkit IM-104 mu timeter, a modern design providing 53
ranges on four scales. Frequency response up to 50kHz on AC voltage

ranges. Input resistance of 10 MSt on DC voltage ranges.
{Courtesy Heath (Glos.) Ltd.)



Bridge type
» metal rectifier

10V J100V
1000V

Fig. 4: Incorporation of meter bridge rectifier on AC voltage ranges.

~J
ac volts

levels and so, in the interest of accuracy, it is
common to reduce the sensitivity of the test meter
when switched to the AC ranges. The popular Avo
Model 8, for instance, has a sensitivity of 20,000
OPV on the DC ranges but only 1,000 OPV on the
AC ranges.

The Direct Current Ranges

The basic DC meter movement, as we have seen,
will reach full scale when a small current is passed
through it. The example shown in Fig. 1 needed
1mA for full scale deflection. If it is desired to
measure a larger current, some of the current must
be by-passed. The circuit with various resistors which
are known as “shunts” is shown in Fig. 5. The value
of shunt resistor R3, for instance, is calculated so
that when the test meter is measuring 1A, 999 mil-
liamps go via R3 and 1mA passes through the meter.

o/

ImMA

R1
—AAM——J0%A

R2 100mA

R3 1A

1
-+ =

Fig. 5: Switchable shunis fo increase curreat range of
basic meter.

It is important to note that when measuring cur-
rent, some voltage is required to operate the meter,
as was shown earlier, when dealing with" the DC
voltmeter. In this case 0-1 volts will be dropped
across the meter terminals. In most cases when
making measurements, as in Fig. 6a, this small volt-
age drop will make negligible difference, being
small in relation to the voltages in the circuit. If
we try to make a test as shown in Fig. 6b however,

‘..___?_
Test 1k
K meter
' 0 Test
0 meter
+

I |

A

‘h..._____;r".'f

(@) . . ®)

Fig. 6 (a) Correct and (b) incorrect method of inserting meter intran-
sistor circuit.

this is not the case. Here the effect of adding the
meter in series with the circuit is to considerably
increase the value of the emitter resistor. Increasing
this effective value would mean that the current
which flowed with the test meter connected would
be much less than the current which normally flowed
in the circuit.

When checking current flow in low impedance
circuits, it is better to measure the voltage across
a known resistor and then to calculate the current.

The Resistance Ranges

Figure 7 shows a basic method of resistance
measurement. If the test prods are touched together

"R2 can be adjusted until the meter reads full scale,

the current being provided by the battery. As we
have seen a 1mA meter when used as a voltmeter

An excellent view of the latest AVO Model 8. It uses printed circuit
techniques for shunts and switchboards. (Courtesy AVO Ltd. Dover)
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has a sensitivity of 1,000 OPV and here, if the bat-
tery is exactly 1-5V, R1 plus R2, plus internal resis-
tance must equal 3,500 ohms, when R2 is set to pro-
vide full scale deflection with the test prods touching.
If now, instead of touching the test prods together,
we connect them to a resistor being tested, of 1,500
ohms, the meter will then read half-scale as an ex-
ternal resistor of the same value as the built-in
resistance has been added to the circuit. The centre
of the scale would be marked 1,500 ohms and with
suitable calibration resistors of between, say, 50 and
50,000 ohms, resistors could be checked using this
set-up, with reasonable accuracy.

o ImA
+/\f -
N/ R1
1s5v o dE
battery
R2
/
1-5k
o—AAN——0
Resistor to
be tested

Fig. 7: Basic circuit for measuring resistance,

To divide the range by 10 we can shunt the
meter as was done on the current ranges so that
the sensitivity of the circuit becomes 100 OPV, en-
abling R1 and R2 to be reduced to 1/10 of their
previous value. Alternatively, we can multiply the
range by 10 by fitting a 15V battery and increasing
R1 and R2 tenfold. In this way we obtain a meter
with a centre scale range of 150, 1,500 and 15,000
ohms on three ranges enabling resistors from below
10 to above 500,000 ohms to be checked with good
accuracy.

A Jarge, clear scale with an anti-parallax mirror is the
highlight of the latest AVO.
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Use of Ohms Range

From the above discussion it will be seen that a
current is passed through the component to be
tested and that a voltage is also ‘applied across it.
In most cases this will do no harm, but it is wise
to be aware that voltages of up to 25 or so are
possible on the high resistance ranges and that
currents in the order of 100mA or more may be
found on the low ohms ranges of some test meters.
When checking circuits where there is the slightest
risk of damage being caused, it is wise to avoid
using the highest or lowest ohms range on the test
meter and to concentrate-tests on the range which
applies low voltage and low current. If magnetic
devices, such as tape heads, are tested, note that
they will be magnetised by the meter current. These
tests should not be made, therefore, unless a de-
fluxer is available to remove the residual magnetism.

It should be noted that no checks of resistance
can be made unless the circuit which is being tested,

ImA
—— ———— 3\
r 1 AN
[ !
| Ohmmeter J,
| —7 circuit has
T )
. "_"l il
| T

~T-— Voltmet 22
o Q eter —
L..._,j Mo ‘1____1

Red (+) Black(-)
probe probe

Fig. 8. Hlustration of reverse polarity of probes in an ohm-
meter circuit.

is completely dead. All voltage sources should there-
fore be disconnected before tests take place, as,
quite apart from giving the wrong results, severe
damage can be caused to the test meter and equip-
ment if resistance tests are attempted on live
circuits. Devices such as transistors, diodes and elec-
trolytic capacitors are inherently polarity sensitive
so the polarity of the voltage output of the test
meter should be noted whilst making tests on these
devices. As will be seen from Fig. 8 using normal
circuit arrangements the polarity of the test prods
is normally opposite on the ohms range to that
marked on the meter for the voltage and current
ranges.

Decibels

Many test meters have a scale marked in decibels
marked in + and — values over a total of 15dB’s
or so. It must be clearly understood that the decibel
is not an absolute value, such as the ohm or volt,
but, as will be seen from the shape of the dB scale,
is a logarithmically based system of comparison.
Whilst many test meters are calibrated so that
0dB==0-775V this is just an abitrary' figure. In
practical use, such as measuring the frequency re-
sponse of an amplifier, the signal level is adjusted
so that the output when measured with. the test
meter set to a suitable range, reads 0dB. If the
input frequency is then varied the output variation,
and hence the frequency response of the equipment
being tested, can be read off directly in decibels.



NEW MVUI.I.ARD & MAZDA VALVES

All individuaily boxed
and guaranteed. Full
trade discounts to bona

TRANSISTORS-INTEGRATED GIRGUITS

EXPRESS
POSTAGE

5p for 1 Valve.

ﬁde companles. P"ce f(iz;thaddxtmnal Valve
and availability lists on
apphcat!on. TCHE 075 | PL84 0-66 | 30015/
PUBS 075 | PL504  0-88 | PCF800  1-05
DMID 063 | EF80 0-48 | PCy7 0-45 | PL508 105 | 30C17 100
DY51 0-85 | ET'83 1-03 | PCN0 0-56 | PL509 185 | 30C18/
DY8k/7 42 | EF85 043 | PCC#4  0-52 | PL802  0-96 | PCFRO5  0-90
DY802 045 | EF86 080 | PCCB8 080 | PY33 066 | 30F5/PF818
EABCSO 1-00 | EF89 0-81 | PCCBY -85 | PYB1/800 0-50 110
EB91  0-38 | EF9] 130 | PCC18% 065 | PY32 0-55 | 30FL1/
EBCRL. 075 | EF92 1-40 | PCF80 051 | PY88 0-80 | PCESOD 075
EBF80 060 | EF95 185 | PCF82  1-80 | PY500A 1.05 | 30FLE 075
EBF83 0:62 | EFI83 0-60 | PCF86 085 | PYB00 0-50 | 30FL12° 1-05
FEBFRg «0:58 | EF184 080 | POF200 085 | PY801 050 | 30VL14  0-85
EC86 075 | EHO0 0-58 | PCF201 087 | 172 1-00 | 30L1/PCCRY
EC88 077 { EL34 085 | PCFB0L 0-65 | U191 100 0-52
ECC8L 045 | EL36 - 1.05 | PCF802 071 | U193 050 | 30115/PCC805
ECC82 048 | EL8I 0-90 | PCFR06  0-66 | UABCS0 090 105
ECCBS 045 |'ELs¢ 047 | PCH200 088 | UBCBL 070 | .00 . 'on
ECC84  0-55 | EL8S 065 | PCL82 054 | UBFB9  0-60 f
ECC8  0-53 | FL86 095 | PCLB3  0-88 | UCCHs 060 | 30P4MR 136
ECCS8 075 | ELYS 0-70 | PCL84 059 | UCHBL  1-06 | 30P12/PCR01
ECC189 071 | EL91 181 | PCLBS 063 | UCL82 070 105
ECF80 056 { ELL8¢  1-30 | PCL88 063 | TCLB3 070 | 30P19/PCB02
ECF82 073 | EM84 1-]18 Pcmos/soﬂss Hmi g-gg 1-00
ECF86 071 | EM8T 118 T8 85 | 20pL1/PC
ECH81 100 | EY5] 088 | PDG00 155 | UYBS 050 | LT ”P"I(fg;
ECH83 1-00 | EY36/57 0-42 | PFL200 080 | 6/30L2/ 30PL13/
ECHB4 078 | EYSS 064 | PL36 088 | ECOB04 100 | SIULOS ) o
ECL80 053 | EZR0 051 | PLBL 075 | 6F23/EF812
ECL82 0.8l | EZ8} 0-40 [ PL8S1A 088 -05 3’0}’1:14/
ECL83 068 | GY501 080 | PL82 0-50 | 30C1/PCF80 | PCLES  1-25
ECL86 083 | GZ34 678 | PLR3 0-96 0-51 | 30PLI5 105
SP41 800 | 616 0-30
NEW VALVES 8p6l 075 (6I7M 045
T4l 1-00 | 637G 0-40
Y7 T 1-1 BEAGT 3
Individually boxed and |l 19| s&sar 07
d K7G h
guaranteed but of Euro-| U2,  §85 0Kis 030
T .80 9 6KB8U -48
pean or other origin at|jsie §_;2 eEll  [onn
g B4l 75 | 6L6G 0-55
greatly reduced prices. |35 §75|okee 98
A UBYS0 040 | 6Q76G 0-50
Quotations for any |3 340 | f3trer 033
H UCL8s -45 | 8§N7GT 048
valve not listed. Send Ug% 0% | Sarir o3
H UCHS81 -40 | 8USG 0-75
SAE for lists. UCLB2 035 | 6V6G 040
UCLBZ 070 | 6¥6GT 046
AZL 0-60 | EF80 025 | PUBG 0-80 | UF41 075 | 6X4 0-40
AZ31 0-56 | EF83 0385 | PCa8 0-80 | U¥89 040 | 6X5G 0-40
CBL3 120 | EF86 0-3¢ | PCO7 050 | UL41 085 | 6X5GT Q45
L33 1-50 | E¥89 0-28 | PCOO0 048 | UL4 043 | 7B6 0-75
cysl 0-50 | EF9l 0-37 | PCCB4 040 | TIY41 048 | 7B7 0-70
DAFS1 030 | EF92 0-50 | PCCA8 0-55 | Try8s 040 705 1-30
DAF96  0-50 | EF95 0-40 | PCCR®  0.50.| VR105-30 0-40 | 7C6 0-75
DCCY0  1-35 | E¥98 0-75 | PCCL8%  0-80 | VR150-30 0-40 | 7H7 0-70
DFol 4:30 | EF183 0-30 | PCF80 030 | OAZ2 040 | 7R7 075
DF96 050 | EF184 035 | PCF82 085 | oB2 040 | 787 225
DK91 045 | EL32 0-80 | PCF86 080 | 1R5 0-45 | TY4 0-75
DK92 070 | EL33 1-75 | PCF801  0-50 | 185 0-30 | 12AT4  0-40
DK%  0-60 | EL34 0-50 | PCFR02  0-50 | 1T4 0-30 | 12AT7 040
DL92 040 [ EL36 0-50 { PCFRO5  0-90 | 334 0-40 | 124U6  0-45
DL94 048 | EL37 2:50 | PCF806 075 | 3v4 0-70 | 12AU7  0-33
DLS6 055 | BLAL 0-90 | PCKF80S  0-90 | SR4GY 080 | 12AX7  0-38
DYB6/7 038 | EL42 0-90 | PCL82  0-35 | 5U4G 040 | 12BA6  0-45
DY802 037 | L84 028 | PCLA3 068 | 5v4G  0-50 | 12BE6  0-50
EARC80 0-38 | EL95 040 | PCLAY  0-45 | 5Y36T  0-45 | 30C1 0-30
EAF42 075 | ELL80 1-00 | PCL85  0-50 | 524G 0-45 | 30C16 105
EB9L 022 | EMS0 045 | PCL86  0-45 | #/30L2 090 | 30C17 110,
EBC38 100 | EM81  9-60 | PCLEO05/85 6AKG  0-40 | 30CI8  0-00
EBC41 075 | EM84 035 050 | 6AM5 080 | 30F5 110
EBCS1 083 | EM86  1-00 | PD500  1-30 | 6AQ5  0-45 | 30FL1  0-80
EBF80 040 | EYS1 040 | PEN4b 075 | 6ASTG 0-85 | 30FL2 75
EBF83 040 | EY86 040 [ PL36 055 | 6AT6 045 | 30FL14  0-90
EBF8S 032 | EZ40 0-75 | PL81 050 | 64U6 030 | 30015 105
EBL31 150 | EZ41 075 | PLA2 . 0451 6BA6 028 (30717 oo
ECCBl  0-40 | EZ80 0-28 | P13 0-45 | 6BE6 0-35
ECCS2 033 | Ez81 020 | PL84 040 | 6BHs  0-75 | SOP4MR 1-30
ECC8Z 083 | GY501 080 | PL500 075 | 6BJ6 055 | 30P12  1-05
ECC84  0-30 | GZ30 0-45 | PL504 075 | 6BQ7A  0-55 | 50P19 100
ECC85 040 | GZ32 0-50 | PL503 080 | 6BR7  1:00 | s0PLi  0-95
ECCEE 040 | G734 0-65 | PL50Y 155 | 6BS7 135 | 50pras  1-20
ECH38 185 | GZs7 125 | PL8D2 095 | 6BBW6  0-80
CECH42 1-00 | IN309 150 | PX4 350 | 6BW7  0-90 | 30PL14 125
ECHS8! (30 | KT61 175 | PX25 3-50 | 6C4 035 | 36W4 0-50
ECH83 045| KT66 250 [ PY33 063 |6CD6G 180 3524GT 0-70
ECL80  0-55 | KT81 (7C5) PY81 080 | ACH6 140 | socpsc 1-20
ECLS2  0-35 1-30 | PYB2 035 | 6CW4 100 | go7 050
ECL83 070 | KT81 175 | PYS3 038 | 6¥23 1-05
ECL86 040 [ KT88 290 | PY88 040 |6F25  1-.00 | 813 ITT £13
ECLL800 3-20 | KYW6t 1.00 | PY500  1.00 | 6F28 070 | 813 USSR
EF37A 120 |MU14  1-00 | PY81/860 050 | 675M 0-65 £575
EF35 120 | ¥R 276 | PY801  0-50 : 045 | ra6a . 100

All transistors, 1.C's offered

EXPRESS are new and branded.
POSTAGE Manufactured by Mul-
3p for first Transistor, .
for each additicnal add Iard'_ Texasl RCA! Fer
1p. ranti, Motorola, ITT,
Fairchild, Lucas, etc.

AALL9 0% BD132 050 . er <
AAZl3 010 | EEly 02 Quantity discounts on.
AAZI5 010 BFIGT 0 PRy ;
Aclor o3| peirs 0as application. Send SAE
AC126 025 | BF17T9 -33 H
AC12  oss | Brise  ogs| for full lists.

ACI28 ° 0-20 | BF181 035
AC176 0-25 | BF194 013
AC1S7  0-20 | BF1S5  0-13 | OCI6 100 ZTX500 015, 2N2696  0-50
AC185 020 | BF197 015 | OC20 200 | ZTX301 015 | 2N2004  0-20
ACY21 022 | B200 032 | OC23 1-25 | ZTX503 016 | 2N29044 0-25
ACY39 065 | BFS61 025 | 0C25 040 | ZTX5631 0-25 | 2N2906 032
AD140 0-50 | BFROR 026 | OC2R 0-70 [ ZTXH50 018 | UN2Y05A 0-25
ADI49 050 | BFX29 028 | OC35 055 | IN914 008 | 2N29¢6  0-20
ADI6l 039 | BFX88 022 {0C36 085! INi0O0] 06| 2N2926 0-10
AD182 039 | BFY50 020 | OC42 040 | IN4002 07 | 2N3033 0-20
AF115 025 | BFY51 020| OC44 018 | IN2003 08| 2N3055 060
AF115 025 | BFY52 020 | OC#5 018 | IN4004 08 | 2N3525 080
AF117 020 BFWI0o 961 | OCTI 015 | IN4005  0-10 | aN3614 059
AF186  0-40 | BY100 015 | OC72 025 | IN4006  0-12 | 2N3615 065
Alu3y 044 | BY126 014 | OC76 030 | IN4007 012 | 2N3702  0-11
ABY27 (0380 | BY127 0-15 | OC7T 0-55 | IN4ODY  Q-08 | 2N3703  0-12
ABY28 025 | BZX61 serics | OC8l  0-28 | INs14%  0-06 | ZNI70§  Q-14
BAL0Z 025 020 | OC81D 028 | ISev1  0-07 | 2N3705 Q.12
BAllS 010 | BZY88 geries QOC81Z , 0-45 | 182034 020 | 2N3706 019
BC147 012 01 0C83 025 | 1820518 010 | 2N3707 013
BCI0B 012 | CRS1-05 0-30 | OC140  0-65 | 1321004 0-20 | 2N3708 007
BCI09. 012 | CRS1-40 0-45 | OC170 025 [ 193010  0-25 | 2N3708 0-10
BCI13 016 | CRB3-05 040 | OC17] 030 | 2N698  ©-15 | 2N2710 011
BOLI7 021 CRS3-40 055 OC200  0-55 | @N697 015 | 2N3a71l @11
BCl43 030 | MJE340 0-50 | OC201  0-80 | 2N706 010 | 2N3819  0-35
BC147 012 | MJE370 0-68 | OC202  0-90 | YN7064 Q12 | 2N3820 0-50
BCI48 010 | MJE520 065 | OC203 055 | 2N1181 025 | AN3823  0-50
BC165C 014 | MJE2955 110 | OCPT1  1-00 | 2N1132 025 | 2N3903 015
BC182 0-12 | MJIE3055 6-75 | QORP12 0-55 | 2N1302 0-18 | 2N3904 0-20
BCISZL 012 | MPF102 0-40 | ORP60  0-45 | 2N1303 0-18 | 2N3905 025
BCIR4L 013 | MPF103 036 | T10056  0-20 | 2N1304 0-92 | 9N3906 016
BCY32 120 MPFI0§ 035 |TICS4 020 | ON150G 0-2 | 2N4058 015
BCY33 0-38 | MPF105 0-46 | TIC2261» 1.50 | 2N1306 0-28 | 2N4039  0-10
BCY34 045 | NKT404 060 | TIL20% 0-25 { 2N1307 028 | @N4080  0-13
BCY70 015 | 0A5 0-80 | TIB43  0-28 | 2N1308 0-28 | 284061 013
BOY7L 020 | 0AI0 040 | ZTX107 012 | N1309 0-30 | ON4082 014
BCY72 016 | OA79 010 | ZTX108 010 | 2N1613 020 | 3N141 081
BCZIl  0-85| OABI 010 | 2Z[X300 014 | 2N1614 045 | 40360  0-40
BDI21 100 | 0A91 07| ZTX301 014 | 2N2147 075 | 40361  0-45
BDI24 080 0A200 008 [ ZTX302 020 | “N2160 100 | 40362  0-40
RD131 045 0A202 010 | 2TX304 024 | 2N2360A 0-16 | 40430 085
BN7400 0320) BN7426 0-37 | 8N7473 044  8N74107 051 ; BN74157 1.09
8N7401 0-20 | SN7427 037 | 8N7474 0-48 | BN74110 0-57 | 8N74170 2.88
8N7402 0-20 | 8N7428 043 | 8N7475 0-59 | BN74111 086 | BN74174 1.80
8N7403 020 | 8N7430 020 | SN7476 0-45 | 8N74116 1-00 | BN74176 1-29
SN7404 020 | BN7432 037 | AN7480 0-80 | BN74119 1-92 | BN74176 144
SN7405 0-20 | SN7433 043 | BN7482 087 | BN74121 057 | SN74190 2:30
§N7406 0-40 | SN7437 043 | BN7483 120 | BN74122 080 | SN74191 230
SN7407 040 | BN7438 0-43 | BN7484 100 | SN74123 144 | AN74192 230
SN7408 025 | BN7440 020 { BX7486 050 | SN74141 1-00 | BN74193 2-30
BN7408  0-33 | SN7441AN 8N7490 0-75 | BNT4i45 1-44 | BN74104 173 -
BN7410 020 0-85 | SN7491AN 8N74150 230 | BN74195 1-44
8N7411 023 | SN7442 085 110 | SN74151 115 | BN74196 1-58
8N7412  0-28 | BN7450 020 | BN7492  0-75 | BN74154 230 | BN74197 158
8N7413 0-30 | SN7451 0-20 | 8N7493 0-75 | SN74155 115 | BN74198 318
SN7415 0-30 | 8N7453 0-20 | BN7494 085 | BN74156 115 | SN74199 288
SN7417 0-30 | BN7453 0-20 | BN7495 085
8N7420 020 | BN7460 020 [ BN7496 100 | DIL 14 pin 15p
SN7422 028 | BN7470 033 | 8N7497 432 :
§N7423 040 | SN7i72 038 | sN74100 21 | SOCKETS 16 pin 17p

VAT

107; to be
added to
all orders
including
POSTAGE!

THIS MONTH’S

@ OSCILLOSCOPE
TUBE TYPE
VCR 139A
Price £800 p & p 25p

SPEGIAL OFFER

TERMS OF BUSINESS: C.W.0. A/c’s available to approved
companies on application. Telephone and telex orders ac-
cepted. Export and trade enquiries welcomed. Lists, etc. on
application. Open daily to callers 9 a.m.-~5 p.m. Mon.-Sat.

Closed Sat, 1-3 p.m.

VALVE MAIL ORDER CO.

16a

Wellfield Rd., London, SW16 2BS
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perfect. Prompt despatch.

Telephone Wilmslow 29599

SPEAKERS
Baker Group 25, 3, 8 or |5 ohm £6-60
Baker Group 35, 3, 8 or I5 ohm £7-50
Baker Group 50/12, 8 or 15‘chm £12-50
Baker Deluxe £9-75
Baker Major £7-50
Baker Superb £12-00
Baker Regent £7-00
Celestion PST8 (for Unilex) £2-55
Celestion MFI000, 8 or 15 ohm £10-45
Celestion HF1300, Mk 11 £6-16
Celestion GI2M, 8 or 15 ohm . £12-00
Celestion GI2H, 8 or |5 ohm £15-00
Celestion GI5C, 8 or 15 ohm £24-00
Celestion GI8C, 8 or [5 ohm £33-00
EMI 13 x 8, 3, 8 or I5 ohm £2:15
EMI 13 x 8 djc, 3, 8 or 15 ohm £2-35
EMI 13 x 8 t/tw, 3, 8 or I5 ohm £3-60
EMI 13 x 8 type 350, 8 ohm £8-25
EMI 8 x 5, cer. mag., 8 ohm £1-65
EMI 8 x 5, 10 watt d/c roli surr., 8 ohm £2-50
EMI 63" 93850, 4 or 8 ohm £2-80
EMI 5” 98132CP, 8.ohm £2-30
Elac 9 x 5, 59RMI09 15 ohm, 59RMI 14

8 ohm . £2-65
Elac 6§” d/c roll surr., 8 ohm £3-35
Elac 64” d/cone, 8 ohm £2-65
Elac Tweeter TW4 47 £l-21
Elac 10” 8 ohm £2-65
Fane Pop 100 watt 18" £22-50
Fane Pop 60 watt 157 £13-00
Fane Pop 50 watt 127 £11-00
Fane Pop 25/2 127 £6-40
Fane Pop |5 watt 127 £4-40
Fane Crescendo 12A or 12B £29-00
Fane Crescendo 15 £36-00
Fane Crescendo I8 £47-50
Fane 807T 8” d/c roll surr. 8 or I5 ohm £3-85
Fane 808T 8” d/c 8 or I5 ohm £2-75
Goodmans 8P 8 or I5 ohm £4-49
Goodmans I0P 8 or I5 ohm £4-70
Goodmans 2P 8 or 15 ohm £11-65
Goodmans 15P 8 or |5 ohm £18-00
Goodmans I8P 8 or 15 ohm £3i-00
Goodmans [2P-D 8 or 15 ohm £15-25
Goodmans I12P-G 8 or |5 ohm £14-50
Goodmans 12AX Audiomax 8 or |5

ohm £39-65
Goodmans Audiom 100 £9-50
Goodmans Axent 100 £6-60
Goodmans Axiom 401 £i5-10
Goodmans Twinaxiom 8, 8 or 15 ohm £6-79
Goodmans Twinaxiom 10, 8 or i5 ohm £7-61
Kef T27 £4-75
Kef TIS £5-75
Kef BI{O £6-75
Kef B200 £7-50
Kef BI139 £11-75
Kef DN8 £1-92
Kef DNI2 £4-12
Kef DNI3 £2-75
Richard Allan 12” d/c 3 or 15 ohm £2-50
Richard Allan CG8T 8” d/c 8 ohm  £6-35
WMTI speaker match. trans. 3-15 ohm £1- 10
Wharfedale Super 10 RS/DD £9-80
24" 64 ohm, 70mm 8 ohm, 70mm 80 ohm 65
7” x 4” 3, 8 or 15 ohm £1-38
8” x 5” 3, 8 or 15 ohm £1-38
10” x 6” 3, 8 or 15 ohm £E-92

WILMSLOW

AUDIO

THE Firm for speakers !

SPEAKER KITS

Wharfedale Linton 2 (pair) £19-25
Wharfedale Glendale 3 (pair) £34-50
Wharfedale Dovedale 3 (pair) £52-00
Richard Allan Twinkit (each) £8-25
Richard Allan Triple 8 (each) £13-00
Richard Allan Triple (each) £18-60
Richard Allan Super Triple (each) £21-50
Goodmans DIN 20 (each) £8-75
Fane Mode | (each) £9-90-
Peerless 20-2 (each) £10-41
Kefkit 2 (each) £23-50
Kefkit 3 (each) £34-00
Helme XLK25 (pair) £18-17
Helme XLK50 (pair) - £37-18
Baker Major Module \£9~50

P.A. and Hi-Fi Speaker Cabinets.
Send for Free booklet *'Choosing a Speaker”.
Carr. and Insurance 75p per kit (£1-50 pair).

PA/DISCO AMPLIFIERS

Carriage and Insurance £1-00

Baker Major 100 watt £46-00
Linear 30/40 £25-00
Linear 40/60 £30-00
Linear 80/100 £55-00
RADIOS/CASSETTES

Grundig Solo Boy £16-00
Grundig Top Boy £17-75
Grundig Party Boy 500 £22-75
Grundig Melody Boy 500 £26-75
-Grundig Elite Boy 500 £26-75
Grundig Signal 500 £26-50
Grundig Yacht Boy 210 £34-00
Grundig Melody Boy 1000 £38-75
Grundig Satellit 2000 £121-00
Grundig C410 Cassette £28-50
Grundig RF430 mains radio £26-75
Grundig RF310 mains radio £22-00
Tandberg TP4]| £43-00
ITT Weekend Auto £18-00
ITT Golf Preset £24-50
ITT Colt £11-50
ITT Europa £20-50
ITT SL53 Cassette £25-75
ITT Studio 60M Cassette £32-75
ITT Studio 73 Cassette £48-00
Bush VTRI78 5 band (inc. air) £29-00
Koyo KTRi1770 11 band £58-95
Koyo KTR1663 or 1664 8 band £42-00
Koyo KTR1883 5 band £22-00
Murphy BA209 Radio/Cassette £32-75

Carriage and Insurance 75p.
FREE with each radio—World radio stations
book. :

FREE with speaker orders over £7

‘‘Hi-Fi Loudspeaker Enclosures’’ 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 bept. p.w.

Loudspeakers: Swan Works, Bank Square, Wilmslow, Cheshire
SK9 IHF. Radios etc: 10 Swan St., Wilmslow, Cheshire SK9 1 HF.

SINCLAIR CALCULATORS
Cambridge Kit £23-95 (£2-80)
Cambridge Assemblad £25-95 (£3-00)
Executive £32-95 (£3-70)

Executive Memory £33-95 (£4-40)

FERRANTI ZN414

IC radio chip with data £1-20 (23p). Also available
kit of parts to build a MW/LW radio £2-39 (35p).
Send sae for free leaflet.

SINCLAIR PROJECT 80

PZ8 £6-95 (92p)
Decoder £6-45 (85p)
Tuner £9-95 (£1-20)

Trans for PZ8 £2-95 (50p)
Stereo 80 £9-95 (£1-20)

SINCLAIR
SUPER 1C12
6W rms power
with 44 page
booklet and
printed circuit
£2-10 (43p)

SWANLEY IC TOMORROW

The world's most powerful IC amplifier. Simliaf
to the ICI2 but rated at 10W rms power. Supplied
with data but no printed circuit £2-60 (47p)

DELUXE KIT FOR THE IC12

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

1C12 POWER KIT

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

57 8 ohm £1-10 (27p). 5” x 8” 8 ohm £1-55 (37p).
PREAMPLIFIER KITS FOR THE iIC12
Type 1 for magnetic pickups, mics and tuners.
Mono model £1-30(24p). Stereo model £2-30 (34p).
Type 2 for ceramic or crystal pickups, Mono 60p
(17p). Stereo £1-20 (23p).

SEND SAE FOR FREE LEAFLET ON KITS

BATTERY
ELIMINATOR
BARGAIN

The most versatile
battery eliminator ever
oftered. Switched out-
put of 3V, 4-5V 6V,
75V, 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 41V + 4%
£2-50 (35p); 6V + 6V £2:50 (35p); 9V + 9V £2-50
(35p).

£3-75 (60p)

1C RADIO CHIP TBA651

The world's most advanced IC radio chip. Con-
tains RF_Amp, oscillator, mixer, IF Amps, wide
range AGC circuitry and voltage stabilizer. With
data £2-10 (32p). Send S.A.E. for free leaflet,
A kit of resistors, capacitors and IF filters is
available to go with the chip for £1-75 (29p).

S-DECS AND T-DECS
S-DEC  £1-98 (31p)
T-DEC  £3-63 (47p)
#-DEC A £3-99 (51p)
#-DEC B £6-99 (8tp)

IC carriers:— g

16 dil £1-77 (25p)

10 TO5 £168 (24p)

ZIPPY CABINETS

Attractive plastic instrument cases in 4 sizes. P1
80 x 50 x 30mm 60p (25p). P2 115 x 65 x 40mm 87p
(30p). P3 155 x 90 x 50mm £1-20 (35p). P4 210 x 125 x
70mm £1-80 (45p).

ECONOMICAL QUADRAPHONICS

- £8-95 (£1-30)
Compiete self contained matrix guadraphonic
synthesizer in attractive cabinet. Just feed
output of ordinary stereo hi-fi into it and hook
Up to 4 soeakers to obtain the latest experience
in sound.

SWANLEY ELECTRONICS

PO BOX 68, SWANLEY,
KENT BRS 8TQ.

Please add the sum shown in brackets after the
price to cover the cost of post and VAT. Official
credit orders from schools etc. welcome.

No vat on overseas orders which are most
welcome.

o
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Fig. 9: Basic circuit of the Mode! 8 Avometer Mk Il to show the complexily of a modern multi-meter.

To be really useful in making this kind of test
the ‘response of the test meter and the output of
the audio generator must be flat with frequency,
otherwise one is liable to end up in the position of
- the wheel-tapper who condemned 100 wheels only
to find he had a cracked hammer! Remember, it costs
next to nothing to print a decibel scale on a meter
but it costs pounds to incorporate the response and
accuracy needed to make it really meaningful for
even simple audio frequency response measurements.

Precautions in use

Multirange test meters are precision instruments
which can easily be damaged by over-loading. Whilst
many meters have built-in automatic protection,
these circuits only give a limited protection; they
do not cater for gross overloads. A moments care-
lessness can leave an instrument which is beyond
economical repair. To avoid disasters follow the
makers’ instructions, together with the following
suggestions:—

1. Always leave the instrument switched to a
high voltage range when not in use. Never
on a current or ohms range.

2. Never connect meter to any live circuit when
switched to ohms.

3. Be extra careful to avoid short circuits when
using the current ranges.

4. When measuring unknown voltages or cur-
rents switch to the highest range first, and
only change over to 'a lower range if less
than, say, one third of full scale deflection
is registered.

Buying a meter

There is a host of small test meters available,
many of which should be more than adequate for
the average hobbyist. Aim to get a meter which
has a sensitivity of 10,000 OPV or more on the DC
ranges and which has a scale which is clear to read.
A resistance range coverage of from, say, 1 ohm
to 2 megohms, will fill most needs. AC current
ranges are not really of any great importance, as

dc switch

(Courtesy AYO Lid Dover)

This valve millivoltmeter, type AV-3U, is mains operated and’
has a sensitivily of 10mV f.s.d. on the lowest range and 300V
RMS on top range. (Courtesy Heath (Glos.} Lid.)

current can always be calculated from resistance
and voltage measurements, but a few DC current
ranges will be found useful.

When comparing meters it can be advantageous
to take along a battery and a few known values of
resistors. There is nothing like a practical test to
prove whether readings are plain and straight-
forward or confused and ambiguous. The cost?—
£15 will buy a meter which is likely to be more than
good enough but look around and testers costing
well under £10, which are by no means cheap and
nasty, can be found. n
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'LEARNING BY PRACTICAL PROJECT STEPS

PART 6—GROUNDED EMITTER
AMPLIFIERS

AST month’s emitter followers were all types of
I current amplifiers. In every case the output
voltage was the same, or slightly less than the
input voltage. Many applications require voltage
amplification—e.g. raising the output level of a
microphone to an extent that when current amplifica-
tion is applied the resultant signal could drive a
loudspeaker. The grounded emifter amplifier will pro-
vide a reasonable degree of voltage and current
amplification and is, perhaps, the most used type of
amplifier stage in the whole of electronics. Because
both voltage and current is amplified we call the
grounded emitter stage a power amplifier but not
necessarily in the sense that you can expect several
watts of useful output; specialised power stages are
better equipped for the latter purpose and these will
be covered later in the series. ’

+9V
ém
gnz —
,___I__
| N
ac. | |
SOUI"CE' ‘
LAY }
i
Gosp - ——|~—-
ov

Fig. 42: It is difficult to predict a value for R2 to set the potential at
A to mid-rail unless the hge for Tr1 is accurately known.

Referring to Fig. 42, we know that we can make
the voltage at point A go to +9V by ensuring that
the transistor is cut off (i.e. by passing zero base
current) and conversely we can make it fall to zero
volts by passing a certain amount of base current
through R2. By knowing an accurate value of hyg
for the transistor we could calculate a value for R2
that will cause just sufficient collector current to
flow that the voltage drop across R1 will be 4:5V.
Theoretically we could hold the voltage at A exactly
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mid-way between the two supply rails. At the same
time we could connect a source of voltage through
a capacitor to the base of the same transistor and
(assuming the source voltage was zero at the time)
this would pot affect our bias condition. However, as
soon as we begin to generate a voltage from the
source this would cause current to be added or
subtracted from the bias current (depending on the
polarity of the a.c. signal) and would cause the
voltage at A to rise and fall in exact relation—except
for the 180° change of phase. Having point A biased
“mid rail” allows maximum peak swings of voltage
without the transistor clipping (going totally out of
conduction) or bottoming (going into saturated con-
duction) unsymmetrically. In the ideal amplifier the
voltage seen at A should faithfully represent that
from the source.

In practice the method of obtaining this mid-rail

‘bias shown in Fig. 42 is not very satisfactory because

the hyy for the transistor must be accurately known
and this can vary widely from one device to another
(even though they may be of the same type number).

Base current

A simple way of compensating for this device
variation is to use the potential at A as the voltage
source for providing the base current—shown in
Fig. 43. If the potential at A is too high the base
current will be increased, hence the collector poten-
tial falls; conversely if A tends to be too low the
base current decreases and the potential at A is
forced to rise. By careful selection of component
values this feedback bias circuit caters well for
quite wide variations in the gains of transistors. It
is not perfect by any means but is an improved way
of getting a mid rail voltage reliably. You can make
up the circuit of Fig. 43 on T Dec and try different
BC108 devices. The voltage you measure should not
fall outside the range of +3:5 to +5-5V. For those
interested it is quite easy to arrive at the compo-
nent values. First of all assume that the collector
load is to be 1kQ. For the potential at A to be
+4-5V (assuming a 9V supply) the drop of 4-5V
across R1 will be caused by a collector current of



SUPPLIERS OF SEMI-COND(’CTORS TO THE WORLD

Pl Telephone E{ Ex GPOPush Button Y Plastic Power
Corner intercom Telephones
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; Exactly as internal telephone systems still in
- %EOLrg:hEgElES everyday use where automatic internal ex- Now lN
- changes have not yet taken gver. Available in
1 Normal Household Type 5, 110 o‘r 15 wz&ys'. Complzete with cg{:uzi;s and Two
instructions. Necessary 24 pair cable 22p per
EX. G.P.O. Un|y a 5 P&P vard. Price of each instrument is independant RANGES
B p 45p each of the number of ways.

These are 40W and 80W Silicon Plastic Power
Transistors of the very latest deslgn, available
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.

TELEPHONE DIALS

Standard Post Office type. Guaranteed in

king order.
Onl 27 1 or
y /ZP POST & PACKING 1635

[ Per Instrument
£2.75 »0.38%

Cable can be sent by Parcel Post. Post and
Packing per 50 yds. 733p. 1

T

Extension Telephones. 71ip each. p.p 274p.
£1-373 for 2. P.&P. 55p.

///////// These phones are extensions and do not con- e HiF-Eizmn 113-25 26-50
v 7 L oy o 4
al 21 zP

Tested and A Cross Hatch

Range 2. VCE. Min. 40. HFE Min, 40
1-12 13-25 26-58

i

G d’ £ - post AN 46 Wen O
uarantee ! qenerator 3.85 ald Complementary pairs matzched for gain at

complete kit of parts including Printe!
Circuit-Board. A four position switch give!
X-hatch, Dots, Vertical or Horizontal fines.
Integrated Circuit design for easy construction
and reliability, A project in the Sept. *72 edition
of Television.

3 amps. 11p extra per pair. Please state NPN
or PNP on order.

» o

Paks

B19 IN4007 Sil, Rec. diodes.
4 o famp piacle 35p

B81 Reed Switches, 1 long,
/’ 10 (yeﬁia.gi'g% Seca P8, 55p
ype

B3 200 Mixed Capacitors. ssp

20

LM380 Audio I.C. as featured in Practical
Wireless Dec. issue, complete with application
data £1-10p.
INTEGRATED CIRCUITS
We stock a large range of 1.Cs at very com-
\ petitive prices (from 11p each), These are all
\\\ listed in our FREE Catalogue, see coupon

below, .

LN

AWANN

J

722

N

Approx. quaatity,
counted by welght P &P 15p
H4 Mixed Resistors.
250 Approx, quantity 55P
counted by weight P &P 15p
H35 Mixed Diodes, Germ, ¢
Ioo Gold bonded, etc. ssP
Marked and Unmarked.

H38 Short Jead T istors,
30 NP?\Ir Sﬁ?conrg?asrzzrot:yspes ssp

METRICATION CHARTS now available
This fantastically detailed conversion calcula-
tor carries thousands of classified references
between " metric and British (and U.S.A.)
measurements of length, area, volume, liquld
measure, weights etc,

Packet Size 15p Wall Chart 18p

LOW COST DUEL IN LINE I.C. SOCKETS

14 pin type at 161p each | Now new low profile
16 pin type at 18p each type

BOOKS -

% We have a large selection of Reference and

X £ Technical Books in stock. Details are in our
latest Catalogue. Send for it TODAY, using

LAY £ .
the coupon below. N.B. Books are void of
Ver g V.AT

Send for lists of publications
Transistors WY,
in stock

We hold a very large range of fully marked, nur famo"s Pl Pak
tested and guaranteed transistors, power is Sti" Ieading in value

transistors, diodes and rectifiers at very
competitive prices. Please send for free Full of Short Lead Semiconductors & Electronic
catalogue. Comncments.I approx. 170[. the guaranteek adt
. teast 30 really high quality factory marke
Our very popular 4p transistors Transistors PNP & NPN, and a host of Diodes

TYPE''A' PNP Silicon alloy, TO-5 can & Rectiflers mounted on Printed Circuit Panels.

TESTED & GUARANTEED
H63 2N3055 type NPN Sil, power
4 transistors, Below spec. devices 55P
H64 4 3819 N Channel FETs
2N3819 in plastic case
He65 4 40361 Type NPN Sii. transisters 55
TO-5 can comp to HE6
H6 40362 Type PNP Sil. transistors 55
TO-5 can comp to HES P

UNTESTED, UNMARKED

H67 3819N Ch. | FET:
Io plastic caaslnane - 55P

=

4 Gates BMC 962, 2 Flip
Fiops BMC 945

H39 6 integrated Circuits. ssp
Ha1

4

2 Sil Power transistors SSP

comp pair BD131/132

|
\ P Uamariod

i

Untested Paks

B 50 gapernTases 55p

B66 lso Germanium Diodes 55P

Min. glass type

B34 loo Silicon Diodes DO-7 ssp

glass equiv. to QA200,
0QA202

B3 JOQ Si. Diodes sub. min. 55P

{N914 and ING16 types

N\t

W

LI

Hi6 Experimenters’ Pak of TYPE “B"” PNP Sili lasti lat Identification Chart supplied to give some
ls lsrLt:g’r‘ae!;d Circuits, Dafa SSP % T\Y!:E E'' PNP gg:;%mﬂ;?? gp%ansu ation g informlation on the Transistors.
- N TYPE "“F" NPN Silicon plastic encapsulation &P is Pak.
N Hae 20 BY126/7 Type Silicon SSP % TYPE “G'" NPN silicon similar ZTX 300 range e el =3 tﬁxs g 55
Rectifiers 1 amp plastic. ESS] TYPE “H" PNP silicon similar ZTX 500 range Please ask for Pak P1. only p
Mixed volts. /
H34

Power Transistors, PNP,
15 o S Sstors, 55p
TO-3 Can.

Make a rev counter

for yourcar

N
The 'TACHO BLOCK’. This encapsulated

S block will turn any 0-1mA meter into a linear
‘- and accurate rev. counter.for any car with

RELAYS FOR
8 VARIOUS TYPES £ I - I 0
P &P 2140 p

T

Please send me the FREE Bi-Pre-Pak Catalogue.

T,

W

Q

ALL PRICES INCLUDE 10% VAT

MINIMUM ORDER 50p. CASH WITH ORDER
LEASE. Add 11p post and packing per order

U S0 imirsmnss
Bi-P

(LTINS

E'pAK l Tn Dept.D. 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX.

Co Rey; No 820919 TELEPHONE: SOUTHEND (0702) 46344,
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. TUNERS
TRANGMITTERS
NEW -~

| WOLFFERS ELECTRONICS -

IWEXFENSIVE BUT RELIAELE EDOUIPMENT—
IDEMAIL FOR THE %0 ER RALDIDENTHLE

W.T.7 AIRCRAFT BAND TUNER

From 110 Mhz—130 Mhz

I.F. 1.5 Khz 12 volt supply
£14.45

Not llustrated

W.T.9. V.H.F. TUNER
142 Mhz—162 Mhz

I.F. 15 Khz 12 volt supply
£14.45

TWO METRE
VARICAP TUNER
144 Mhz—146 Mhz
i.F. 1.5 Khz

12 volt supply

£14.08

Not llustrated

W.A.7 V.H.F. ANTENNA AMPLIFIER 60 Mhz—
150 Mhz. 15 d.b: gain at 100 Mhz

9—1b volt supply. 6 M/Amps £2.97

W.Z.9 TWO METRE

F.M, Transmiitter

V.F.O. Control

Qutput: .

200 M/Watts ; 2
Frequency 144146 12 volt suppiy £18.63

Also Available:
CRYSTAL SET KIT which comes complete
with all components and earphone £1.99

*All Prices shown are.recommended retail
anc; include VAT.

‘Rucifo and Hi-

Availsbie th i
ey rafirmct fron -

" TRADER IMPORTS

A& TCAS

e WA T
LHYIEL
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PADGETTS RADIO STORE
OLD TOWN HALL, LIVERSEDGE,

YORKS WF15, 6PQ
TEL. HECKMONDWIKE 405285

SPECIAL OFFER
Used 197 TV Tubes. Type AW 47-91. Perfect condition. 6 months

guarantee. £3 carr. paid.

Complete untested TV Sets 19” 405-line Types £3-50 carr. and
ins. paid. .

19” 625-line types untested. Compiete 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 comprise; 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. ]

1 cwt. of ex Government Scrap Resistors, Panels, Gears, etc
30p carr. 80p.

Speakers removed from TV sets. All 3'ohm, 2} watts 7 x 4, 6 x 4,
8 x 2. All at 27p. Post and packing [2p.

Top Quality Tape, Reel to Reel 5 LP 55p. 53” LP 60p. 7” ST 66p.
7” LP 80p. Cassette Types C60 35p, C90 45p. Post on any tape 12p.
Jap AEarpiece, 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 PY801 17p
DY8é 20p PCF80 6p PY82 10p
EB9I 5p PCC84 6p PY33 20p
EF80 10p PCL82 I5p Uil 20p
EBF89 15p PCL84 15p 6BW7 12p
ECC8I i2p PCL85 20p 6F23 15p
ECC82 I2p PL36 i7p 30F5 12p
EY86 20p PY81 10p 30FLI 20p
EFI83 20p PY800 17p 3CPI9 10p

ABOVE PRICES INCLUDE V.AT.

YOUR CAREER in
RADIO &
ELEGTRONICS ?

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

To: British National Radio & Electronics School, P.O. Box 156,
Jersey, C.1.
Please send FREE BROCHURE to

NAME oo st s s e s s s esvvr vt vt Block

ADDRESS  ciiiiiiiieiieei e vt e s v bt e e b e varons Caps
.................................................................................... Please
.............................................................................. W.C. 44

BRITISH NATIONAL RADIO
AND ELECTRONICS SCHOOL
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Fig. 43 Using the potential at A as the driving source for base current

helps compensate for variations in hre.

Fig. 44: Component Jayout for Fig. 43.

4-5mA. If we expect an hzg of around 200 for the
BC108 this means that the base current needed to
cause 4-5SmA collector current is 4-5/200 =
0-0225mA. The value of R2, to give this current is
calculated from the potential difference across
it (potential at A minus the 0-8V base
emitter drop) divided by the base current
3:9/0-0225kQ = 170kQ. The small base current
drawn will theoretically modify our original assump-
tion of the potential at A but is so small that it can
be ignored. Strictly speaking we should have shown
R2 as having a value of 170k} but because of other
experiments to follow we have made it 150kQ. The
effect of this is to cause the quiescent voltage to be
slightly less.than mid-rail—but near enough for the
experiment.

A crystal microphone is a very easily obtainable

source of a.c. voltage that is of a capacitive nature-

and this can be connected straight across the base
of Trl and ground of our circuit without affecting
the bias conditions (see Fig. 45). Note that we have
split the value of our original R2 between two re-
sistors (R2 and R3) in series. Initially leave out the
capacitor C1 and connect a meter set to a low a.c.
range through a capacitor to point A. Most modern

test meters have this capacitor built into them if you
use the input socket marked “Output”. The capacitor
is there so that the meter only responds to a.c. com-
ponents on top of the d.c. quiescent voltage at A.
Whistle loudly into the microphone and you should
see a slight movement of the meter (probably IV
maximum).
Remember, though, that the output from the
microphone is unlikely to be greater than a few tens -
* of millivolts. Clearly there is some form of voltage
amplification. If you think about it, though, the a.c.
fluctuations at A are being fed back, out of phase,
to the base through resistors R2 and R3. This will
negate the input signal and the overall gain of the
amplifier is going to be considerably impaired. We
can, however prevent the a.c. component of the
feedback signal reaching the base by connecting a
capacitor from the junction of R2 and R3 to ground.
Do this while whistling into the microphone and you
should see at least a two to one improvement in
amplification. We call C1 a decoupling capacitor and
it should be of a high enough capacitance to shunt
even the lowest frequencies to ground.

+9V
R1
1k
& &
47k
[ S—
@ rauC2
mEE047uF
Tri
BC108 M1
6V
a.c.
oV

Fig. 45: A signal from a crystal microphone can be superimposed on

the bias current but the components have to be slightly modifisd, Use

a meter with an *Output” connection switched to a.c. or alternat/vely
insert C2 when using an a.c. voltmeter.

{ +9v

- P

s i Y rcs unie O F

oV

(if necessary)
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Microphone K”Q‘"‘\ {//,

Fig. 46 : Component layout for Fig. 45, )
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<€ Fig. 47: A basic amplifier capable of

mic

driving a small loudspeaker from
a crystal microphone and suitable
for an intercom or baby alarm.

Fig. 48: Comgponent Jayout for

Fig. 47.
v =

\

Microphone

AM 0155} "

The, output current from a crystal microphone is
very small—because of its high impedance—particu-
larly at low frequencies but there must be quite a
reasonable current generated between collector and
émitter of the transistor to give rise to the voltage
swings we can see at point A. Thus the transistor
can be seen to give both current and voltage amplifi-
cation. The component values in Fig. 45 are not
really ideal for coupling from a crystal microphone
because we require a fair amount of a.c. base current
from the source, and as mentioned earlier, there is
not much of this available at low frequencies. The
low frequency response of this amplifier would there-
fore be pretty poor. We can, however, use exactly
the same approach to make a stage that needs only
one tenth of the input current by increasing all our
resistance values by factors of ten (the first stage of
Fig. 47. The output from the collector ¢f Trl is
now coupled as an a.c. signal source to the base of
Tr2 which, excluding C4, is identical to the stage we
have just described. Before connecting C4 or Tr3
measure the a.c. signal at point A exactly as before;
you should see a really high voltage swing (getting
on for three or four voits) and more than that, you
can get a useful reading for ordinary speech a few
inches away from the microphone.

The circuit is clearly providing more voltage gain
and has a more useful response at the lower fre-
quency of the human voice. Obviously by increasing
the gain at low frequencies we must be overdoing
it at high frequencies therefore we insert capacitor
C4 which is used, deliberately, to feedback signal
from the collector of Tr2 to its base. Because it. has
a low value it will provide more negative feedback
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at high frequencies than at low frequencies and
hence helps to linearise the frequency response of
the two stage amplifier. Use the “whistle and speech”
test to see that the amplitude for the whistle is
reduced but the level for normal speech has not been
appreciably affected. Because we now have a useful
voltage swing at A for speech we can use a current
amplifier (an emitter follower) to give sufficient
current at that voltage to drive a loudspeaker. This
is provided by Tr3.

Note that it is necessary to decouple the power
rail between the output stage and the amplifiers by
means of R7 and C6. Without these components the
current drawn by the output transistor could cause
voltage variations on the line which are then seen as
a form of signal by the preceding stages and ampli-
fied. This leads to instability and the whole circuit
would oscillate wildly.

The amplifier of Fig. 47 does not have a particu-
larly good frequency response but is quite adequate
for intercom or baby alarm applications. No volume
control is provided and in some circumstances you
might encounter accoustic feedback (howl-round).

* This can be prevented by keeping the microphone

and the loudspeaker well apart.

A problem with the circuits we have covered, so
far, is that the voltage gain is very much dependent
on the hyy of the transistor in question. There are
other circuits which—at the expense of a little gain—
enable us to get what there is under reasonably
accurate control. .

To be continued



The
Hot-Head

You know his type...always blowing hot and cold...
getting overheated just when you need him to be controlled
and efficient. It’s the same with some people’s soldering irons.

Hopelessly inefficient heat controt can make
soldering operations a nightmare; if this is what soldering means to you
it’s time you woke up to Antex.

Choose a new model from the comprehensive Antex range
of soldering instruments, with low-leakage characteristics,
unique construction advantages and really precise heat control.

| Choose ANTEX-the warm
\ heartedi iron

(dnd keep

} yourcooD

<4 MODELC

MODEL G »

18 watt
miniature iron,
fitted with long-life
iron-coated bit 3/32”
Voitage 240, 220 or 110 |

MODEL X25p
220-240 Volts or 100-120 Volts. The
leakage current of the NEW X25isonly a
few microamps and cannot harm the most P g
delicate equipment even when soidered
“live”. Tested at 1500v. A.C. This 25

1/8" and 3/16"
PRICE £2.26 (rec. retail)

watt iron with its truly remarkable
heat-capacity will easily “out-solder’”
any conventionally made 40 and !
60 watt soldering irons, due to
its unique construction
advantages. Fitted long-life
iron-coated bit 1/8", 2 other
bits available 3/32" and
3/16"" Totally enclosed
element ceramic and steel
shaft. Bits do not “'freeze”
and can easily be removed.
PRICE £2.05

(rec. retail) P & P 10p.
Suitable for production work
and as a general purpose iron,

/ MODEL MLX KIT

Battery operated 12v.
25 watt iron fitted with

15’ lead and 2 heavy clips
for conrection to car battery.
Packed in strong plastic wallet

with book!et “"How to Solder’.
PRICE £2.54
(rec, retail)P & P 12p.

MODEL SK.1 KIT
Contains 15 watt miniature iron
fitted with 3/16" bit, 2 spare bits

5/32" and 3/32", heat sink,
. solder, stand and
’How to Solder”” bookley

PRICE £3.48 (rec. retail)
P&P12p.

ALL PRICES
fnclude VAT at 10%

[:] Please send the following:

<4 MODEL CCN
220 volts or 240 volts, N
The 15 watt miniature model CCN
also has negligible leakage.
Test voltage 4000v. A.C.
Totally enclosed element in ceramic shaft,
Fitted long-life iron-coated bit 3/32"
4 other bits available 1/8"
and 3/64"

8000

P &P 10p.

. 318’

MODEL SK.2 KIT

Contains 15 watt miniature iron
fitted with 3/16" bit, 2 spare bits
5/32" and 3/32”

and ‘"How to Solder” booklet.

PRICE £3.25 (rec. retail)
P & P 10p.

Ry \

including Heat Shield.
PRICE £2.48 (rec. retail) P & P 10p.

heat sink, solder,

H R SN .
1 enclose cheque/P.Q./Cash ‘

(Giro No. 258 1000)

Minjature 15 watt soldering iron
fitted 3/32" iron-coated bit.
Many other bits available
from 3/64 to 3/16"".

Voltages 240, 220, 110,
%, 50or 24,

PRICE £2.05 (rec. retail)
X P&P10p.

ST3 Stand — This stand is made
from high gradeinsulation material
with a chromium piated strong

steel spring. It is suitable for all
models and replaces all previous
stands. The two sponges at the

side which are easily replaceable
serve to keep the soldering bits ciean,
Spare bits can be accommodated

as shown on the illustration,

PRICE: £1.00
(rec. retail) P & P 10p,

PW4

l From radio or electrical dealers,
l car accessory shops or in case of NAME
difficulty direct from: ADDRESS

ANTEX LTD. FREEPOST
PLYMOUTH PL1 1BR

(no-stamp required) Tel 0752 67377 ;

' D Please send the
ANTEX colour catalogue.
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Stove Enamelied

UNITE fon

all types of
TRANSIBTOR EQUIPMENT

RUN YOUR TAPE RECORDER
OFF AC MAINS_
Maing unit supplied [
complete and ready to
plug into your cas.
sette-recorder. (Stat.:
voltage, make and
type of plug required,
if in doubt send dia-
gram of recorder
socket).

onLy £2-75 Ppap 20p

H A C SHORT-WAVE
M ) ™ KITS

WORLD-WIDE RECEPTION

MAT

Carriage 44p

PLUS-3 MAINS UNIT With 48 see-through Drawers
5 . +- Provides three separate H
. switehed, outaub, veltanis ideal for the Radio Constructor
6v., 7iv. and 9v. DC.

As supplied by us to SCHOOLS,
TECHNICAL COLLEGES, HOSPI-

Attractive case mains lead

output socket, plug and Tamous for over 35 years for Short- Wave Equip-

lead. Size 41 x 3% x 2lin. i s ment of quality, “H.A.C.” were the Original
& = TALSv SHOPS and : ‘ndUStry suppliers of Short-Wave Receiver Kits m‘f the

ONLY £3 .30 throughout the country. Silver grey amateur constructor. Over 10,000 satisfied
E& 20 stove enamelled steel cabinet with I Colieges, Hos-

including T
vitals, Public Schools, R.A.F., Army, Hams, ete.

Extra lead with plug to fit your cassette recorder
50p. (State model and plug required.)

MAINS UNIT FOR
TRANSISTOR RADIO
ONLY

For single outputs, 6v, 9v £2-20
For two separate outputs, 6v + 6v.,
L} 9v + 9v, £275 P. & P, 20p per wunit,
(Please state outputs required).

All units are completely isolated from maing by
double wound transformer ensuring 1009, safety.

ALL PRICES INC VAT

R.C.S. PRODUCTS (RADIO) LTD.
(Dept. P.W.)
36 Raymond Ave.,, South Woodford
London, EI8 2HG

\
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48 transparent styrene drawers fitted
with moulded handles and label slots.
Dividers can be supplied at a small
extra charge to enable each drawer
to be sub-divided into six compart-
ments. See-through drawers allow
swift selection of contents at a
glance. A really first-class time and
space saving unit. Size of cabinet
211" x 113” x 64", size of drawers
617 x 23" x 14",

Callers welcome.

SEND FOR FREE ILLUSTRATED LEAFLETS

1974 “DX” RECEIVER
Complete kit—Price £4-30 (incl. p. & p. & V.A.T.).
tomer writes: “Australia, India and America
a.lt zgud volu.!ng.”—“l have now heard over 300

many A 5. X e
received 32 Q.8.L. verifled reports—from all
continents. An amazing one-valver,'

This kit contains all genuine short-wave com-
ponents, drilled chassis, valve, accessories and full
instructions. Ready to assemble. and of course,
as all our products—fully guaranteed, Full range
of other 8.W. kits, including the famous model
“K plus” (illustrated above}, All orders despatched
by return. Send now for free descriptive catalogue,
of kits & components. Test Report available.

EXCITING COMPETITION for Short-Wave
Irsteners, Send stamped envelope for details,

“H.A.C.” SHORT-WAVE PRODUCTS
29 Old Bond Street, London W.1




MF,

impedance are not really difficult to wunder-
stand although there is no single rule to cover
every situation. What is correct practice depends
almost entirely on the individual design require-
ments.
The most important rule of impedance matching
is derived from the maximum power transfer
theorem.

THE concepts of input impedance and output

The maximum power transfer theorem

If a signal source with a purely resistive output
source is required to drive a purely resistive load,
maximum power will be transferred from source to
load when the load resistance’is equal to the output
impedance of the source. It should be noted that
the theorem assumes that the input and output im-
pedances to be purely resistive, which will rarely
be the case in practice, and that to deliver maximum
power to the load is the sole requirement.

:— Rs j‘
: 1 Fig. 1:f Equivalent cir-
| | cuit of signal source
| Vs | < with resistive oufput
i i impedance.
I ‘ -0
|
U o 1 [aM0lg
| I 1
| |
| |
Fig. 2: Equivalent cir- | |
cuit of resistive load. > : RO
|
: |
AM 0141 [ 3
[ T B T A
| Rs | i» |r ‘I
|
| | oo |
: Vs | Vi | Rt :
| !
| l |
i * ‘ l
| | | |
Lo e B2 Lo |

Fig. 3: Equivalent circuit of the source of Fig. 1 driving the load of Fig. 2.

MATCHING]

THE WHYS AND WHEREFORES -

Assuming that our signal source may be repre-
sented by an a.c. voltage source in series with a
resistance (Fig. 1) and that our lcad may be repre-
sented by a pure resistance (Fig. 2), we can com-
bine the two (Fig. 3) and write some pertinent
equations as follows.

Calling the power delivered to the load P

Vi, = Vs Ro by petential divider action

Ry - Rg
and I = __\ﬁ_ where I is the a.c. current flowing
Ry 4+ Rg
== IVL
Vg2 Ry
Ry + Rs)?

where V;, = load voltage, Vg = source voliage, Ry
= load resistance, and Ry = source resistance.

Given the source voltage and the source and load
resistances we can, with this formula, calculate the
power delivered to the load. But we can do more
than that. If we assume arbitrary values for Vg and
Rg we can plot a graph of Ry ag:nst P. The curve
obtained will be similar to that in Fig. 4. From the
graph it may be seen that the power transferred is
at maximum at approximately the point where Ry,
equals Rs. It may be shown that P reaches a maxi-
mum when Ry, is exactly equal to Rs.

Maximum power transfer between source and
load occurs when the source resisiance is equal to
the load resistance.

Other considerations

In practice, however, it is not as straightforward
as this because maximum power transfer may not
be our only concern. Consider the simple audio out-
put stage shown in Fig. 5. The purpose if T1 is to
match the speaker impedance to the output impe-
dance presented by the transistor.

From the maximum power transfer theorem, one
could reasonably assume the the ‘“correct” load re-
sistance would be the output resistance of the fran-
sistor, but this is not so. In this case maximum
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efficiency (i.e. power transfer from amplifier to load)
is not our main concern.

" Of greater importance is the maximum power
that the stage will deliver without distortion due
to bottoming (the transistor being turned off by the
input signal) or saturation. In fact the load resis-
tance into which the stage will deliver the maximum
power without distortion, known as the optimum
load, is equal to the supply voltage divided by the
quiescent collector current and has nothing to do
with the actual output resistance of the stage.

ot

|
i
1
I
!
!
!
}
I
!
|
1

| i
Rs 2Rs 3Rs

—
AM 0143 R R

Fig. 4: Sketch graph showing that the power delivered to thé load is at
. a maximum when Ry = Rg.

In a practical case the optimum load will gene-
rally be higher than the output resistance for an
audio power amplifier, and this is the reason that
commercial audio power amplifiers, intended to
drive load impedances of 3, 8 or 16 ohms, often have
output impedances of a fraction of an ohm.

T +Vs
Fig. 5: Simple audio output
R stage.
-
ov

Reactive components

An input or output impedance will have reactive
components as well as a resistive one. If pos-
sible, the reactive element of the source impedance
should be cancelled by those of the load im-
pedance. In other words, a source with an equiva-
lent series capacitance should “see” a load with an
equivalent series inductance, the reactance being
equal, but opposite, to that of the source capacitance.

In this way, the source capacitance and the load
inductance form a series-tuned circuit which, ideally,
has zero dynamic impedance (zero resistance). Any
net reactance in the source-load circuit is undesir-
able since it reduces the maximum power that can
be delivered to the load by the source. Such “reac-
tance balancing” is only possible at a single fre-
quency and in a system of large relative bandwidth
(e.g. an audio preamplifier) it is of no use.
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At rf. however, the relative bandwidth will gene-
rally be much less and it is usually easy to make
the reactive elements of source and load cancel out
in the frequency band in use. As an example, one
of the functions of the aerial tuning unit in a
transmitting system is to cancel out the recactive
clements of the aerial impedance.

Egusal load and source resisiance

Now let us consider another situation in which
it would be better to deviate from the rule of
making the load resistance equal to the source re-
sistance because maximum power transfer is not
our only concern. Fig. 6 shows the equivalent cir-
cuit diagram of a typical crystal microphone or
ceramic pick-up. The output impedance of such a
device consists of a fairly large resistance (typically
a few megohms) in serics with a small capacitance
of perhaps two or three hundred picofarads. If the
capacitive element was absent, the transducer drives
a pre-amp with an input resistance equal to Ry and
ali would be well.

- - - - o T

‘ CE Rs |

|

| ¥ | ©

! |

} vs{ Ny |

| |

g ‘ -

! |

| S, .- ] AM 0145
Fig. 6: Equivalent circuit of typical crystal microphone or ceramic

pick-up,

However, at the lower audio frequencies, the re-
actance of C, in a practical iransducer becomes large
enough to be significant in comparison to R, and
attenuation of the bass frequencies would result if
the input impedance of the pre-amp were cqual to
R.. ~
Since an inductance in series with the transducer
would only cancel the capacitance at a single fre-
quency and would, in any casc be ridiculously large,
the simiplest solution to the problem is to make the
input impedance of the pre-amp very large com-
pared to R.. The reactance of C, at bass frequencies
would then be insignificant compared to the total re-
sistance in circuit and no significant attenuation of
the bass frequencies would occur.

High impedance nput

The circuit diagram of a crystal microphone driv-
ing a pre-amp with an ample input resistance of
10MQ is shown in Fig. 7. One could reasonably
think, from the maximum power tramnsfer theorem,
that the large ratio between the resistive component
of the source impedance and the load resistance
would result in a large loss of available power.

This is the case, but it may be shown that the
power gain of a common source f.c.t. stage (and
that of a common cathode valve stage) is propor-
tional to the value of the resistor (R1 in Fig. T)
shunting the input, which is roughly equal to the

—continued on page 1166



SUPERSOUND 13 HI-Fi MONO
AMPLIFIER

A superb solid
state audio
amplifier. Brand
new components
throughout. 5
silicon transistors
plus 2 power out-
put transistors in
push-pull.  Full
wave rectifica-
tion. OQutput
approx. 13 watts
Frequencey response 12Hz—30KHz

lifier stage with £

wte 8 vho.
4: 3db. Fally integrated pr
Volume, Bass boost and Treble cut contirols. Suitable for
8-15 ohm speakers. Input for ceramic or crystal qartridge.

rans.

RECORD PLAYER BARGAINS N
Mains mode]s. All brand new in maker’s packing.
LATEST B.S.R. (109/C128 AUTOCHANGER UNITS
w&thPlatest stereo/mono compatible cartridge £7-80 +
50p
SPECIAL BARGAIN OFFER!
Limited number of BSR C123 Auto Changer De Luxe
with lightweight tubular arm and stereo cartridge.
Brand new., ONLY £8-00 + p. & p. 60p.

PRECISION ENGINEERED PLINTHS

Beautifully constructed in heavy gauge ‘‘Colorcoat™
plastic coated steel. Resonance free. Designed to take
Garrard 1025, 2000, 2025TC, 2500, 3000, 2500, 5100,
8P25 IX and III, SL65B, AT60 ete. or B.8.R. C109,
€129, A21 etc. Black leatherette finish. Size 12}” X
143”7 x 8%” high {(approx. 7}” high. including rigid
smoked acrylic eover).

NOW ONLY £4-05, P. & P. 70p.

Sensitivity approx. 40mV for full output. d ready
built and tested, with knobs, escutcheon panel, input and
output plugs. Overall size 3” high x 6” wide x 7}” deep.
AC 200/250V. PRICE £11-60. P. & P. 50p.

DE LUXE STEREO AMPLIFIER

A.C. mains
200-240 V.
Using
heavy duty
tully isola-
ted rnains
transform -
er with full
wave rectis
fication
giving ade-
uate

5 sruoothing with negligible hum.

Valve hine up: ¥« EOLYB6 Triode entodes. 1 x EZ80
as rectifier. Two dual potentiometers are provided for
bass and treble control, giving bass and treble boost and
cut. A dual velume control is used. Balance of the left and
right hand channels can be adjusted by means of a sepa-
rate ‘Balance’ control fitted at the rear of the chassis.
Input sensitivity is approximately 300m/v for full peak
output of 4 watts per channel (8 watts mono), into 3 ohm
speakers. Full negative feedback in a carefully calculated
cireuit,'allows high volume levels to be used with negligible
distortion. Bupplied complete with knobs, chassis size
117w x 4”d. Overall height inclading valves 6”. Ready
built & tested to a high standard. PRICE £0-80, P.&P. 50p.

POWER SUPPLY UNIT 200/240v. A.C. input. Four
switched fully smoothed D.C. outpuis giving 6v. and
74v. and 9v. and 12v. at | amp on load.

LATEST ACOS GP91/1SC mono eompatible cartridge with
tjo stylus for LP/EP{78. Universal mounting bracket.
£1-50, P. & P. 15p.

SONOTONE DTAHC COMPATIBLE STEREO CARTRIDGE
T/Q stylus Diamond Stereo LP and Sapphire 78.

ONLY £2-30 P. & P. 10p. Also available ﬁtted wnth twin
Diamond T/O stylus for Stereo LP. £2-80, P. & P. 15p.
LATEST RONETTE T/0 STEREO/ COMPATIBLE
CARTRIDGE for EP/LP/Stereo/78. £1-63 P. & P. 1bp
LATEST RONETTE T/0O MONO COMPATIBLE OAR’I‘—-
RIDGE for playing EP/LP/78 mono or stereo records
on mono equipment. Only £1-50, P. & P. 15p.

QUALITY RECOED PLAYER AMPLIFIER MK. IT
A top quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, EL84,
and rectifier. Separate Bass, Treble and Volume controls
Complete with output transformer matched for 3 chm
speaker. Size 7in. wide X 3in. deep X 6in. high. Ready
built and tested. PRICE £4-40, P. & P. 50p.

ALSO AVAILABLE mounted on board with output
transformer and speaker. PRICE £5-85, P. & P. 60p.

SPECIAL OFFER
HI-FI LOUDSPEAKER SYSTEMS

Beautifully made teak finish enclosure with most
attractive Tygan-Vynair front. Size 16” high x 103"
wide x 6” deep. Fitted with E.M.I. Ceramic Magnet
13” x 8 bass unit, two H.F. tweeter units and
crossover. Maximum power handling 10 watts.
Available 3 or 8 or 15 ohms impedance.
O UR PR‘CE ‘9.25 Carr. 75p
Cabinet Available Separately £4-95, Carr. 65p.
Also available in 8 ohras-with EMI 13”7 x 8" bass
speaker with parasitic tweeter £7-15, Carr. 75p.

Fitted insulated output terminals and pilot lamp indicat
Hammer finish metal case overall size 6” x 33" x 23",
Suitable for Transistor Radios, Tape Recorders, Ampli-

flers ete. ete. Ready PRICE £5.00 P.&P. 35p.

HARVERSON’S SUPER MONO AMPLIFIER
A super quality gram amplifier using a double wound fully
isolated mains transformer, rectifier and ECL82 triode
pentode valve as audio amplifier and power outpub

built and tested.

BLACK ANODISED 18z. ALUMINIUM HEAT SINKS.
For TO3, complete with miea’s and bushes. Size 23 x
3” approx. 28p pair. P. & P. 6p.

BRAND NEW MULTI-RATIO MAINS TRANSFOR-
MERS. Giving 13 alternatives. Primary: 0-210-240v,
Secondary combinations 0-5-10-15-20-25-30-35-40-60v.
half wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at
2 amps full wave, Size an‘long ¥ 3%in. wide % 3in. deep.
Price £2:31 P. & P.

MAINS TRANSFORMER For tr: t

stage. Imp 3 ohms. Output approx. 3-5 watts.
Volume and tone controls. Chassis size only 7in. wide
x 3in. deep x 6in. high overall. AC mains 200/240v.
Supplied absolutely Brand New completely wired and
tested with good quality outpul transformer. £3 .30
P. 40p BARGAIN PRICE
LOUDSPEAKER BARGAINS

Sin. 3 olun £1-25, P. & P. 15p. 7 x 4in. 3ohm £1-40, . & P.
20p. 10 x 6in. 3 or 15 ohm £2-10, P. & P. 30p. E.M.I.
8 x 5in. 8 ohm with high flux magnet £1-70,P. & P. 20p.
E.M.1. 133 x B8in. with high flux ceramic magnet with

itic tweeter 3, 8 or 15 ohm £3-50, P. & P. 30p.

we
Pri. 200/240v. Sec. 9-0-9 at 500 mA. £1. 10 P.
Pri. 200/240v. Sec. 12-0-12 at 1 amp. £1-21. P.
Pri. 200/240v. Sec. 10-0-10 at 2 amp. £1-82. P.

- For personal callers oniy !
Limited number of stereo radiogram chassis, covering LW/
MW/FM bands. Mono radio and stereo gram.
Overall size—approx. 16}” W, 63 H, 8" Depth.
4 watts per channel output. only £18-50.

GENERAL PURPOSE HIGH STABILITY
ANSISTOR PRE-AM

or P.U. Tape, Mike, Guitar, etc and quxtable for
use with valve or transistor equipment. 9-18v.
battery or from H.T. line 200/300v. Frequency
response 15Hz—25KHz Gain 26dB. Solid encap-
sulation size 13” x 1} 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 con%ructors Includmg
many 1000’s of British, U.S.A. and J:

E.M.L 13 X 8in. 3, 8 or 15 ohm with two inbuilt tweeters
and crossover network £4-65, P. & P. 30p.

‘BE.M.1. Ceramic magnet hea.wy duty tw eeter Approx. 33”7,
Available 3 or 8 or 15 ohms, £1-256 + 20p, p. & p.

BRAND NEW, 12in. 15w. ¥ {D Speakers, 3 or 15 ohms.
Current production by well-known Bnhah maker Now
with Hiflux eceramic ferrobar magne!

y £7-50.

HARVERSONIC SUPER SOUND
10 STEREO AMPLIFIER KIT

0 -

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 ﬂrsb«class Hi-Fi Stereo Amphﬂer Kit. Uses 14

ding 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 cartndges Very sxmple to
modify to suit tic cartridge—i uctions incl
QOutput stage for any speakers from 5 to 15 ohms. Compact
design, all parts supplied including drilled metal work,
high quality ready drilled printed circuit board, smart
brushed anodised aluminium front panel with matching
knobs, wire, solder, nutis, bolts—no extras to buy.
Simple step by step instructions enable any constructor
to build an amplifier to be proud of. Brief specification;
Power output: 14 watts r.m.s. per channel into 5 ohms.
Frequency response 3-3dB 12-30,000 Hz Sensitivity:
better than 80mV into 1M Q. Full power bandwidth:
33dB 12-15,000 Hz, Bass boost approx. to +12dB.
Treble cut approx. to —16dB. Negative feedback 18dB
over main amp. Power requlrements 35v. at 1.0 amp.
Overall 8ize 12”w. x 8"d. “h,
Fully detajled 7 page consbructmn manual and partx
list free with kit or send 18p plus large S.A.E.
AMPLIFIER XIT o 1-55 P. & P. 25p
{(Magnetic input componenh 3‘3p extra)
POWER PACK KIT £3-30 P. & P. 35p
CABINET o £330 P. & P. 35p

(Post Free 1i all llﬂltb purchased at same time)

Full after sales service
Also available ready built and tested £23-10. Post Free.
Note: The above amplifier iz suitable for feeding two mono
sources into inputs (e.g. mike, radio, twin record decks, etc.)
and will then provide mizing and fading facilities for med-
tum powered Hi-Fi Discolheque use, ete.

3-VALVE AUDIO
AMPLIFIER HA34 MK II
Designed for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 73"w. 4"d.
43"h. Incorporates ECCB3,
£L84, EZ80 valves. Hea,vy
duty double wound mains
er and output trans-
former matched for 3 ohm
speaker. Separate voltine control and pow with improved
wide range tone conirols giving bass and treble lift and
cut. Negative feedback line, Output 4% watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, etc.,
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 set of parts, ete. £4-50.
P. & P. 45p.

5w,

Guitar madels: £7-50, 35w. £9 35 P. &P 45p.

SPECIAL OFFER!

% LIMITED NUMBER OF BRAND
' NEW ELAC 10” TWIN CONE
, LOUDSPEAKERS
With large ceramic magnet and
plasticised cone surround.
-_F_;' 8 ohm lmpedance. £3-70.P. & P. 35p.

Also available specification as above but size 107 » 67
£2-70 and size 8” round £2-60. P. & P. 35p.

LIMITED NUMBER EMI 24” 8 ohm Tweeters. Mounted
on flat bracket size 2§ wide x 7%” long.

transistors. ONLY 40p. Post 5p.

3 Rel E lopedias for Electronic E and
Designers, covering between them transistor character.
istics, diode and transistor equivalents. Many thousands
of up to date European types Tisted.

Diode Equivalents 80p
Transistor Equivalents . 980p
Transistor Characteristics £1-15
POST FREE

All three together £2-80

) NEW ISSUE
Thyristor, Triac, Diac etc. encyclopedias 35p, Post Free

8 pole 3 way 2 bank low loss Yaxley type switches 1}”
sections. Standard spindle. 2 switches 86p + 10p P. & P.

t but new and tested 70p per pair plus
151) P. & P.

12in, “RA” TWIN CONE LOUDSPEAKER. 10 watts
peak handling. 3, 8 or 15 ohm £2-45, P. & P. 36p.
35 ochm SPEAKERS 3in. only 70p P. & P. 25p.

“POLY PLANAR” WAFER-TYPE, WIDE RAXGE
ELECTRO-DYNAMIC SPEAKER

Size 113 X 1437 x 1%” deep. Weight 180z. Power
handling 20W r.m.s. (40W peak) Impedance 8 ohm only,
‘Response 40Hz-20kHz. Can be mounted on ceilings,
walls, doors, under tables, etc., and used with or without
baffle. Send 8.A.E: for full details. Only £8-55 each.

P. & P. 34p.

VYNAIR & REXIKE SPEAKERS & CABINET FABRICS
app. 54 in. wide. Our price £1-10 yd. length. P. & P. 15p
per yd. (min. 1 yd.). S.A.E. for samples.

10/14 WATT HI-FI
AMPLIFIER KIT

A stylishly finished
monanral amplifies
with an output of
14 watts from 2
EX.84s in push-pull.
Super reproduetion
of both music and
gpeech, with negli-
gible hum. Separate
inputs for mike and
gram allow records
and announcements
to follow each other.
Fully shrouded section wound outpui transformer to
match 3-15 Q speaker and 2 independent volume eontrols,
and separate base and treble controls are provided
giving good lift and cut. Valve line-up 2 EL84s, ECC83,
EF86 and EZ80 rectifier. Simple instruction booklet
15p + SAE (Free with parts)’ All parts sold separately.
ONLY £8-80 P. & P. 60p. Also 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 lin jack
plug. Frequency response 350-15,000Hz. Matching
impedance 8-16 ohms. Ea.sxly converted for Mono.
PRICE £3-30, P. & P. 25

| PRICES INCLUDE VAT

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.
(Dest. PW.) 170 HIGH ST., MERTON, LONDON, S.W.I9 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. ON OVERSEAS ORDERS
CHARGED EXTRA.
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t the Heathkit

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

NAME

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

ADDRESS

2 HEATH ] HEATH (GLOS.) LTD. DEPT, PW/4 /74
| Bristol Road,
Gloucester GL2-6EE

J

R o 3

minutes when built.

Silicon grease. 3 f‘;/”,\:
8 page instruction leaflet, ? %

1 »

Fascinating to build. Fantastic Improvement to your car’s
performance. Complete Capacitive Discharge ignition system,
tuily proven, components fully guaranteed Printed circuit
design. All metalwork drilled ready. Fitted to car in 15

o Sustained peak performance. o Up to 20% fuel saving.
o Instant all-weather starting. Faster acceleration, higher
top speed. e 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 ignition. Price: £1162 inc.
VAT and postags. {12 volt only. State Pos. or Neg. earth). Ready built umit also
available £14-85 inc. V.A.T. and postage. GUARANTEED 5 YEARS
ORDER NOW-—sand P,0./Cheque direct to:
ELECTRONICS DESIGN ASSOCIATES, Dept. pws
82 Bath St., Walsall WSt 3DE. Phone: 33652

HILLS HEADPHONE
JUNCTION BOX
MODEL JB3

For connecting head-
phones to amplifiers.
OUR PRICE £1-37

AUDIO EXTENSION CABLES
151t. straight headphone cables £1:10
201ft. single screened coiled cable 88p
6 metres twin screened coiled cable

94p
§ pin-5 pin record lead €6p
5 pin-4RCA phono plugs 75p

VYNIAR SPEAKER CLOTH
Black or Black and Silver.
Sizes : 18in, x 25in. P

36in, x 25in. £1-10

36in, x 50in, £2-20
Send 7p stamp for our samples of
Vyniar and Audio Components

Catalogue,
SOLDERING IRONS
CCN240 15 Watt £1-99
5 25 Watts £1-65
Replacement Elements £1-10
Replacement Bits 38p
ST Stand S6p
SWITCHES
Small Slide Switch 10p
Large Slide Switch 10p
SPST Toggla Switch 16p
DPDT Toggle Switch 20p
Small (Biased) Push to Test
Switch 10p
VEROBOARD Plain
0:1 015 0.15
2-5in. x 3-75in. 2ip 17p 1ip
2+5in, x 5in. 25p 24p 12p
3:75in. x 3-75in, 26p 24p -
3-75in, x 5in. © 28p 28p 19p
Spot Face Cutter 39p 39p
Pin Insertion Tool 50p 50p

DEPT. (PW3) UNIT NO. 6, .
MELINITE INDUSTRIAL ESTATE

ELECTRONIC & AUDIO BARGAINS

HILLS COMPONENTS LTD.

BRIXTON ROAD, WATFORD, HE’RTS. WD2 5SL. Tel.

HILLS DYNAMIC HEADPHONES
MODEL H101VSM =
N “‘a
with padded headband /% -
& ea‘rclups with volume @6? T
controls & mono stereo ) .
switching, AT
'HOMMER'" INTERCOM
2 Station inc, Volume 7"
Control On-Off Switch. & *
Batteries & 66t
CARTRIDGES
Acos
GP91-38C Mono Crystal

Compatable 85p
GP93-1 Stereo Crystai £1-15
GP96-1 £1-65
Sonotone STAHC Dlam, £1-80
SPEAKERS
6 x 4 Std. Magnet 8Q £1-10
7 x 4 Sid. Magnet 3Q .

Extremely high guality
S0
QUR PRICE £4-50 P & P 30p
of
Cable. OUR PRICE £3 70
Stereo Ceramic
£1-10
Std, Magnet 8Q & 3Q  £1:26

8x5
ALUMINIUM BOXES
HB1 587 x 237 x 147 42p
HB2 47 x 4”7 x 13" 4Mp
B3 4”7 " x 117 p
HB4 51 x 47 x 147 47p
HB5 4”7 x 237 x 27 41p
HB6 3% Ix 22 K= 34p
HB7 77 x 57 x 24" 66p
HBg 8" x 6" x 3" 84p
HBg 6”7 x 47 x 2" 54p
CASSETTE TAPE RECORDER

DYNAMIC MICROPHONE with

Remote Control On-Off Switch.

OUR PRICE £1-60

TELEPHONE PICKUP COIL for

Amplifiers or Tape Recorders,

OUR PRICE 40p

VISIT OUR TRADE COUNTER
ALL CALLERS WELCOME

MON.—SAT. 9 am. till 5.30 p.m.,

ALL PRICES INCLUDE V.A.T.
Pléase add 10% for P/P.
Min. Order £1-00

Watford 27711




AUTOMATIC 12V

CAR BATTERY
GHARGER

Richard Collin

HIS simple automatic battery charger was

I originally designed for use with the very popu-

lat battery operated fluorescent lamp described
in the December issue of Practical Wireless. Its
purpose was to keep the battery in a fully charged
state, restoring energy used when mains power is
available.

The circuit is of course suitable for charging any
12 volt car battery at a maximum rate of 2-25A.
When the battery reaches full charge (135 volts) a
“crowbar” circuit operates and shuts off the charge
current. Interruption of the mains supply restores
the crowbar to its off state.

Circuit description

The circuit diagram is shewn in Fig. 1. A mains
isolation transformer with a 30V centre-tapped
secondary winding feeds a full-wave thyristor circuit
to provide the charging current. The thyristors are
triggered by the d.c. potential applied to the gate
electrodes via diodes D1 and D2 and the associated
smoothing capacitor C1.

Resistors R1, R2 and R3 limit the gate current
together with the indicator lamp LP2. Resistor R1
and lamp LP2 also limit the current through the
crowbar thyristor CSR3 when it is ‘on’. Resistors

R4 and R5 are connected in parallel. They limit the
charge current to 2-25A to protect the transformer,
CSR1 and CSR2. Diode D3 is included to stop current
flowing back from the fully charged battery into the
crowbar circuit once it has triggered.

The crowbar trigger potential is set by the 6-8V
zener diode D4 in the gate circuit of CSR3. By using
the potentiometer across the circuit output it is
possible to adjust the voltage of the output to a pre-
determined level at which the crowbar circuit ‘fires’.
The crowbar thyristor ‘shorts’ the main gates to
earth and stops them from receiving gate pulses, so
stopping conduction.

% components list

R1 680 5W wirewound resistor
R2, R3 2701 W

R4, R5 10 10W wirewound

R6 1-2kQ 1W

R7 33002 4W

VR1  2-2k potentiometer (miniature preset)
C1  640uF 25V

LP1 Mains neon indicator
LP2 6-3V 0-2A lamp

St Single pole, single throw toggle

FSt1  3A fuse
T1 Mains transformer, secondary 30V centre
tapped, 3A

CSR1 2N3228 TO-66 or any 50V 5A thyristor, and
mounting hardware

CSR2 2N3228 TO-66 or any 50V 5A thyristor, and
mounting hardware

CSR3 TIC44
D1 1N4001
D2 1N4001

D3 1N1612R or any 50V 5A stud type (stud is
anode) and mounting hardware
D4 6-8V 1 watt zener diode

Lamp holder {m.e.s.), connecting wire, mains lead,
fuseholder, nuts, bolts, etc. Heatsinks (see Fig. 3.)

71 915V

(seetext) FI\G o

RS ki/a 270a
i CSR2
(see text)

Fig. 1: Schematic circuit of the automatic
battery charger.

8

R6 D4

=) 4 X
IN1812RT VR1§
AC. mains 22k

240V, 50~ 5V

) Battery being charged

12k (see text)

>
R7 g
3300
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Heat sink A

AC 3
®(15V)y

cT
*(Ov) [

+ve out from heat sink

Stud insulated
D3

Heat sink ‘B’

Fig. 2. Printed circuit board and component layout.

The circuit board layout is shown in Fig. 2, All
components should be mounted onto the board and
soldered up. Ensure that electrolytic Clisconnected
correctly and check also the polarity of the thyristor
and diode connections. The main thyristors, CSR1 and
CSR2 and diode D3 must be mounted with insulators
on their respective heatsinks. A smear of silicon
grease should be applied to each side of the mica
washers to ensure good thermal contact. Resistors R4
and R5 should be spaced clear of the board as they
will run quite warm.

w
o0f2

When the board is complete and all wires to the
transformer are connected make a final wiring check.
Then set VR1 fully anticlockwise, and switch on the
mains. Measure the voltage across C1; it should be
approximately 20V.

Then connect a fully charged 12V battery (about
13-4V off load) across the output terminals. Advance
VRI slowly until the crowbar circuit just operates
(lamp LP2 comes ‘on’). The voltage measured be-
tween earth and R4, R5 and D3 junction should then
be about 14V. Do not move the setting of VR1 again
—sealing: with a dab of glue is a good safeguard.
Switch off the unit and disconnect the battery.

Connect a discharged battery to the unit and
switch on. If an ammeter is available check the
charge rate—about 2:25A. Alternatively measure the
voltage across R4, R5; this should be about 1-1V.
The crowbar circuit should not operate until the
battery is fully charged and reaches 13-4V. Once
operated the crowbar cannot be reset unless the
mains supply is interrupted.

During power cuts this will be “automatically’
accomplished.

Fig. 3: Heat sink details, in 16 s.w.g. aluminium.
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IMPEDANCE MATCHING-—continued from page 1162

input impedance of the stage. Thus, a high input
impedance makes for higher power gain and, hence,
greater output power from the stage as well as
improving the bass response, as it does in this
particular application.

AMO1LE +Vs
<
Output
Crystal R1 ]
microphone 10M
8 % T oV

Fig. 7: A crystal microphone driving an audio preamp with a high
: input impedance.

Power fall-oft

There are many such situations in which maxi-
mum transfer of power from source to load is not
our only concern and load resistance should not be
made equal to source output resistance. But the
basic principles should be borne in mind. The maxi-
mum possible power will be delivered to the load
when the input resistance of the load is equal to the
output resistance of the source and any reactive
components in the source impedance should be can-
celled out by equal but opposite reactive elements
in the load impedance.

In many practical cases exact equality of source
and load resistances is not easy to achieve. It may
be seen from Fig. 1 that the power transfer falls
off more rapidly with decreasing load resistance than
it does with increasing load resistance. Therefore,
if it is necessary for a mismatch to occur, it is
clearly much better to make the load resistance
greater than the source resistance. o B



This is the miniature radio you can hold in one
fist. Brings in the popular radio stations on the
medium waves. Construction details provided—-
lt's easy to make'

(OSBILLOSUUPE TRACE DOUBLER

R R T O

In conjunction with our current series, aimed to
help you get the best out of oscilloscopes, this
simple iL.c. add-on unit can convert a single
beam oscilloscope to double-beam. With twin
units, a double-beam oscilloscope can be con-
verted to show four waveforms simultaneously. j

g b

All ready for the new fair-weather motoring
season or that long trip on holiday. Relax with
music in your ears--don’t let the car noise
drown your enjoyment. Useful for car radlos,

"CAR CASSETTE AUDIO BOOSTER |

, too! v

The reception of stations far away is a fascinating hobby, When it can be done
on a domestic receiver it becomes even more exciting, Read how radio signals
are propagated over thousands of miles, how to choose a short wave receiver,
how to select a suitable aerial and how to get FM stereo and TV pictures from
the Continent,

ORDER YOUR COPY NOW!

MAY ISSUE ON SALE APRIL 5th

PRACTICAL WIRELESS—THE MAGAZINE WITH THE
BEST CONSTRUCTIONAL ARTICLES EACH MONTH

The above details are subject to the current national industrial situation at the time of going te press. 1167



QL MLINE

Fig. 1. First part of the circuit of

the Slimline receiver. This con~

tains the mixer stage Trtf and the

oscilfator Tr2. Padders C5 and

C6 are automatically connected

into circuit when the appropriate
cofl L2 is inserted,

Flg. 2. The outpth from the mixer
stage feeds into the first IF trans-

Y
pint
! Telescopic el
; +OniF
Aerial "
Al eria Yeliow Board
AZL. C! )
27pF
Gree Cl2
L
8 100pF
9
b ICQ
Ve RE 0-0luF
s @ 27K | F
208pF
Eea;th
. -/ ) )
v

former IFT? and amplified by 4
Tr3 and Trd4. The capacitors cn Dt
across the windings are part of 001 AANY
the IFT assemblies. i e
' Tr | Drain BFY195
Yetlow
* -
> Ly S
+8V
. Speaker
Ri4 >
15K 9
‘AC127
[ k
RIS :: RO Fig. 3. The adudio sigr;al from ;hg
0K S 220 . detector diode D1 in Fig. 2 is fe
) P“‘—‘“! Bi“ via the volume conlrol fo Tr5 and
eterg =R Ci9 further amplified by Tr6, 7 and 8
220 220uF and thence to the speaker,
RI3 100,F .
22Mn cH .
o Tr8 1ACI28
3
=N
ﬁ—-—-] ‘ cae
e i Ri6 c18 Bl
*" Bioe 9 T 0002,F »
777

1168




lin. deep, though to these dimensions must be
added those of the Trimmer, Fine Tuning and
Volume/On-Off controls at one end, and the Band-
setting dial on the front. These do not however
increase the size very much. The receiver may be
operated with its own telescopic rod aerial, with an
improved aerial such as a few yards of thin insulated
flexible wire or with a conventional aerial.
The coverage of the five bands is approximately as
follows:—

THIS portable receiver is in a 7X35in. case only

Band1 160—350kHz
» 2 580-—1500kHz
» 9 1:75—4-0MHz
» 4 5-9—11-5MH:z
» 9 13—27MHz

The receiver thus has a wide general utility, tuning
medium and long waves, if required, in addition
to the most popular short wave bands.

Eight transistors and one diode are employed and
the receiver is wired and assembled in separate
units. A dual-gate 3N141 mixer is used with an
MPF102 FET oscillator, followed by two BFY195’s
and AA119 diode for IF amplification, demodulation
and AGC. The audio section has a BC109 pre-
amplifier and BC107 driving an AC127 and AC128
complementary output stage, which provides adequate
power for the internal speaker.

CIRCUIT DETAILS

The telescopic aerial, or a short wire aerial, is
connected to socket A2 Fig. 1, but longer indoor or
tdoor aerials are plugged into socket Al, using

F G. RAYER

the primary coupling winding of the aerial coil L1.
This circuit is tuned by VC1 and the panel trimmer
VC3 is provided so that this can be peaked for

maximum efficiency with any aerial. Signals are
taken to gate 1 of Trl and gate 2 is coupled by CT7
to the oscillator Tr2. The oscillator coil L2 is tuned
by the second section of the ganged capacitor
VC1/VC2. VC4 is a bandspread tuning control to
allow easy tuning on the short wave bands.

L1 and L2 are plug-in coils so there is no need
to obtain coils for those bands which are not
required. Band 1 is for long wave coverage and may
not be wanted in some areas. The extreme high
frequency end of this band is not used (above about
350kHz) as instability arises when this stage is tuned
near the intermediate frequency, as would be
expected.

Band 2 is for medium wave coverage while Band

'3 includes shipping and other transmissions, as well
. as the 160m and 80m amateur bands. Most general

short wave broadcasts come in Band 4 and also
Band 5.

Capacitors C5 and C6 in Fig. 1 are padders and the

correct value is brought into circuit for each coil
when it is inserted, by wiring to the appropriate
socket pins. TCl is an integral trimmer on VC2.
If VC1/2 is a type without trimmers a separate
30pF or similar small pre-set must be connected
here.
. Fig. 2 is the circuit of the IF amplifier. IFT1 and
IFT2 are double tuned and IFT3 single tuned and
these, with the two BFY195’s, result in good
selectivity and gain. The demodulator diode D1
provides audio signals for the volume control VRI,
and automatic gain control bias for the first IF stage.
Current for the IF stages is taken from the 9V
supply, through R12, the mixer drain circuit being
supplied through the primary of IFT1. The on-off
switch S1 is incorporated with the volume control
VRI.

The circuit of the audio stages is shown in Fig. 3.
Tr5 is a low level high gain amplifier with output
to the driver Tr6 which drives the NPN/PNP pair
Tr7 and Tr8, R17 providing stabilisation of the DC
operating conditions. The circuit is intended for an
18 ohm speaker but it will be found that good results
are obtained with a 25 ohm or 35 ohm unit.

CONSTRUCTION

Both sides of the mixer/oscillator board are shown
in Fig. 4. Plain perforated Veroboard is most suitable,
with 0-15in matrix. The resistors and capacitors are
inserted as shown and the board turned over and
leads soldered underneath. In most places the wire
ends of the components are long enough to reach
other points. §oldered joints should be small and
leads kept near the board, with sleeving on leads
which may touch each other. The tag MC is later
secured with a 6BA or 8BA bolf, to hold the board
clear of the panel and to form a negative or earth
return.
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be useful in adjusting the positions of holes, if
drilling is not quite correct, so that the IFTs fit
without strain on their pins. Holes should also be
drilled so that the cores can be reached. Two small
tags are secured with the bolts MC, which also fix
two angle brackets in place. These brackets allow
the board to be fixed to the receiver panel.

Note the polarity of C10, C12 and D1. Proceed with
the wiring as for the mixer-oscillator board, with
insulated sleeving where required. The wire ends
of R12 and C14 can be left projecting, so that other
connections can be soldered on later.

The AF amplifier board is builf in a similar
manner, components being positioned as in Fig. 6.
As it is rather difficult to see the transistor lead
positions when these are in place, short pieces of
coloured ‘sleeving may be put on these wires first.
to identify them—green for emitter, blue for base
and orange for collector.

Capacitors C16 and C20 are arranged vertlcally
Bolts secure the tags MC and small brackets, as
with the IF board. If necessary, these brackets can
be cut from a small spare section of flanged universal

% components list

Ping8 L2 Pms1,7L2
RS—_‘\ [ e 3 o o o o)
\ ~—C§—— e——eo——0 o
l d
c9—— o °
o R2 °
— R1 o
C3 o o o
mc ¢ ° °
1%(1'/ @D
ey
gN\o  0o/g2 gsd
Tr2
Tri

Fig. 4. Layout of the mixerjoscillator board. Veroboard pins can be
used where necessary, if component leads are too short.

Important. An insulated gate transistor of the
3N141 type has an extremely high gate internal
resistance and it can be destroyed by the static
charge of metal or plastic tools, or by touching its
leads with the fingers. Despite this, there is virtually
no danger to the transistor if it is installed correctly
and once R1, R2 and R3 are connected to it, these
protect the gate circuits from static charges.

Leave Trl until other wiring on this board is
finished. Trl, as supplied, should have a thin spring
or loop which short circuits its four leads, to protect
it. This is not removed until the transistor is soldered
in place. If it has to be unsoldered for any reason, a
length of thin, clean wire sheuld be wound round
the four leads, under the transistor, before this is
done. Spread the leads with a matchstick so that
they come through the holes shown in Fig. 4, bend
over the wires from R1, R2 and R3, and solder them
to the transistor leads.

It is convenient to use colour coded leads for the .

external connections. These. may be green from C2
for VC1 and pin 6 of L1, yellow for the drain circuit,
white from Tr2 drain to pin 8 of L2 and black for
VC2 and pins 1 and 7 of the holder for L2,

The IF board is shown in Fig. 5. Holes for the IFT
+pins and screening can tags should be drilled first.
The pins are identified by their spacing, and should
be arranged as in Fig. 5. A very small round file may
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Resistors .

Rt -100k& R8 47kQ - R15 10k©)
R2 2-2kQ R9 330k R16 220kQ
R3 100kQ R10 390Q R17 270kQ
R4 5-6kQ R11 27kQ R18 6800
R5 1MQ R12 1-5k8) R18 470
R6 2:-7kQ R13 2:2MQ R20 2:2Q
R7 120kQ2 R14 1-5kQ R21 220

All resistors 5% % watt
VR1 10k( log. pot. with switch St

Capacitors :
C1 27pF €8 100pF C15 0 1uF
C2 100pF 9 0-01uF C16 100uF 10V
C3 0-01uF  C10 6u4F 4V C17 0-1uF

- C4 0-047pF  C11'0-01uF C18 0-002uF
C5 470pF ci2 200;4!: 10V C19 220uF 6-4V
C6 150pF C13 0-1uF C20 100uF 10V
C7 5pF C14 0-01uF

VC1/2 208—176pF gang (Jackson 00)
VC3  50pF (dackson C804)

VC4  4-5pF (dJackson C804)

TCH 30pF trimmer, see text

Semiconductors

Tr1 3N141 Tr4d BFY195 Tr7 AC127
Tr2 MPF102 Tr5 BC109 Tr8 AC128
Tr3 BFY195 Tr6 BC107 D1 AA119

Inductors i
IFT1/2 IF Transformer (Denco 1FT18/465)
IFT3  {F Transformer {(Denco IFT14)
L1/2 Plug-in coils, 9 pin miniature valve type
for ranges required {Denco—'Blue' for
aerial coils and ‘Red’ for oscillator coils)

Miscelianeous
Speaker, about 2%in dia., 18 to 35 ohms. Telescopic
aerial. Small sockets (2). BA valveholders, piain (2).
Perforated veroboard 0-15in matrix, 13 x 1in, 3% x %in
and 2% x $in. Knobs (4). Perspex for dial.

Casework Plates 7 x 5in (2) (CU168)
Flanged members 7 x 1in (2) (CU54A)
Flanged members 5 x 1in (2) (CU5S2A)

All from Home Radio.
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efectrolytic capacitors C16

and C19. Leads to Tr7 and 81
Tr8 may be kept shorter
than indicated above. VR“"

chassis. as used later for the coil holders. Both
brackets and insulated board are drilled for 8BA
bolts.

A piece of metal with a flange, for mounting the
coil holders, is cut 2% X1in so that the holders can
be fitted as in Fig. 7. A small section is cut away near
L2 as shown, to allow the speaker to fit.

The flange is bolted lin. from the edge of the
panel, as in Fig. 8. There is little free space so
items should be positioned carefully. The flange
is held with 6BA countersunk bolts and nuts. The
ganged capacitor is held with three 4BA bolts, which
must be cut or filed short so that they do not project
beyond the thickness of the capacitor’s front plate.

Wiring can then be completed as in the diagrams.
The IF, AF and mixer-oscillator boards are held

with 8BA countersunk bolts, The one 5X1in flanged
runner is fixed with bolts or self-tapping screws so
that VC3, VC4 and VR1 can be mounted, but the
other flanged members are left off until later. Leads
between units are run against the metal. The
speaker is cemented over a 13%in diameter hole and
the leads soldered to it. Other connections will be
seen in Figs. 7 and 8.

- The battery is mounted by a bracket, to which a
negative snap connector is bolted. This both holds
the battery and provides the negative connection.
Two small sockets provide Al and Earth connections.
When all wiring is finished, except for the telescopic
aerial, the receiver can be aligned. Do not forget to
remove the shorting collar or wire from the mixer
transistor.
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IF ALIGNMENT

As the IFT’s are supplied pre-aligned, the cores
should not be touched until reasonable results are
being obtained. A properly fitting tool must be used,
such as that available from the IFT maker, as a
wedge-shaped blade may easily break: the cores so
that they cannot be rotated. Where a signal

Removal of edge panel permits easy coil changing or replacement of
battery.
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Inside the Slimline receiver. Main components may be identified
from Fig. 8.

generator is available, place the output lead of this

near the yellow lead (mixer drain) and adjust the

cores for best output.

If no generator is available turn the audio gain
control to near maximum and tune in a weak but
stable signal, such as that obtained from a local
BBC transmitter, with no aerial at all in use. With
this tuned in correctly, adjust the five cores slightly,
as may prove to be necessary, for best volume. An
alternative is to connect a high resistance test meter
across VRI1 (positive to chassis) and use a somewhat
stronger signal, so that cores card be peaked for the
best reading. When these cores have been adjusted,
they should be left alone since their settings are
not changed when dealing with the mixer and
oscillator circuits.

MIXER/OSCILLATOR ALIGNMENT

If VC1/2 has trimmers, open fully the trimmer
on VCIl and screw down the trimmer on VC2 and
set VC3 and VC4 about half open. Each range is
dealt with separately. Suppose that Range 3 is
aligned first. Adjusi the core of L2 (Red coil) so
that band coverage is approximately correct. Then
tune in a signal around 3-5 to 4-0MHz and adjust
VC3 for best volume. Leave VC3 at this setting and
tune to a signal around 1-9MHz. The core of L1
is then adjusted for best results, after which there
is little need for much adjustment of VC3,
throughout the band. When VC3 is peaked for best
results, it should be neither fully closed nor fully
open.

The other ranges are dealt with in the same
manner. The cores of L2 are adjusted in that
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Fig. 8 Location of the three boards and major components. The batlery is held in position by the bracket hoiding the negative clip.

direction which takes them away from the smaller
winding for Ranges 1 and 3, otherwise continuous
oscillation may prove troublesome at the high
frequency end of these bands. This arises from the
degree of coupling between L2 and its feedback
winding. Should excess oscillation or “squegging” of
the oscillator be troublesome, R4 could be increased
in value. On the other hand, if Tr2 has somewhat
reducded gain the value of R4 could be reduced.
However, with the value shown, several MPF102
transistors proved satisfactory, so this should not
be necessary.

L . X
t-f " VG Ve Panel
R
4
Fig. 7. Arrangement of coil holders on bracket ¥ +0n IF
and wiring to remainder of circuit. bomrd

FINISHING OFF

The aerial is fixed to a small right angle bracket
which is pivoted on a 6BA bolt passing through the
side of the case. The hole is drilled to take an
insulated bush and an insulated washer rests
between the bracket and case. A spring washer
is placed under the screw head and the nuts locked
together so that the aerial can be extended vertically
with the case flat or standing upright. A flexible
lead runs from the aerial to C1.

The dial is marked on card and is about 2%in, in
diameter. The control knob is a shallow type to
which is attached a 2%in. diameter disc of 'iin.
thick Perspex. This can be fixed with adhesive or
self-tapping screws. A line is marked across the
Perspex. A disc can be easily cut with an adjustable
tank or washer cutter, but if this is not available a
pointer knob could be substituted for the disc.

The case is completed by screwing on one 7 X lin
member and the remaining 5X1in member. The
5X 1lin members fit inside the 7X1lin members so
that the top 7X1lin flanged member can be taken
off to change the battery or coils. The back, a 7 X 5in
flat plate, is permanertly attached with self-tapping
screws, but only one screw is run into the top
member flanges.

There is some opportunity for individual choice in
the way in which the case is finished. If left bare
or painted, gauze or perforated metal should be
fitted over the speaker aperture inside. The case
shown was covered at the front with fabric and
self-adhesive material as used for shelves, boxes,

etc. |
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PART 2

POWER AMPLIFIER ASSEMBLY

The first stage in assembly is to mount all com-
ponents except the plastic power transistors ontc
the board, ensuring correct polarity of electrolytic
capacitors. Solder each joint carefully—do not ove:

. heat the components, but make sure joints arc
properly made. Check that all parts are in the correct
position and then cut off all excess lead wires. Note
that R13 and C9 are mounted on the speaker sockets.
not on the printed board,

Next fit the output and driver transistors onto
their respective heat sinks ensuring that the mica
washers” and nylon bushes are correctly located.
Check that each device is isolated from the heatsink
after assembly. Then form the leads for insertiou
into the printed board. Do not bend the leads less
than lgin from the transistor body. Do support the
leads near the body with longnose pliers whilst
forming. Do not radius the bends tighter than hsin.

RICHARD COLLIN

Mount the strip of four output devices onto the
circuit board and solder up the connections. Then
mount the two driver transistors in a similar fashion.
Once soldered ensure that the power transistors are
not bent back and forth on their leads—plastic
packaged devices can be easily damaged by stressing
the lead outs. Once complete the power board should
be put away safely until needed later on.

TUNER AND [F CIRCUIT (UNIT 3)

The AM section utilises the Ferranti ZN414
integrated circuit IC1 and a single transistor amplifier
Tri. A small ferrite rod aerial forms part of a double-
tuned aerial circuit which is used to eliminate swamp-
ing effects of strong local transmissions by improving
the selectivity. The circuit and printed board illu-
strated are for the single-station version. Further
channels may be added by inserting a suitable two-
pole rotary switch at the points marked “X” and “Y”
in Fig. 10 to select additional pairs of trimmer
capacitors for each station required.

The ferrite aerial may be insufficient in some
areas of poor signal strength. The AM aerial socket,
which is loosely coupled to the ferrite rod by two
turns of insulated wire, allows adequate reception
under such conditions by connection of an external
aerial.

In the FM section, a Mullard varicap tuned module
type LP1186 feeds an RCA IF amplifier integrated
circuit IC2 through a ceramic filter tuned to 10-7
MHz. This integrated circuit requires only one IF coil
to provide the audio output for the decoder and also
an AFC control voltage.

The protolype Tuner and IF board shown
here has some variations in Jayout from
the final version given in Fig. 12

continued on page 1176
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CRATA—continued from page 1174
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aerial tag5] pole " via via made from 146 aluminium
socket R10 RN (fins 1" high)

From FM* Pin24AMtunerjPin1 15111 1S1f] VR1 AVR1 U-shaped heat sink

+34v

*
Aeriat

+15V

pin4

AM output FM output .
to191a to decoder AFC
via 1R4[¥ pin 1 switch

Fig. 12: Component Jocation and printed circuit layout for the main Tuner and IF board. Both drawings are actual size,
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% components list

Insulated loops securing

ferrite rod aerial

AM aerial
sotket

TUNER & IF BOARDS

Resistors

~R1100kQ R11 10k
R2 1kQ R12 1MQ
R3 470Q R13 3300
R4 68kQ2 R14 820
RS 4-7kQ R15 3-9kQ
R& 4-TkQ R16  10kQ
R7 1200 R17 1-5kQ
R8 560kQ R18 47kQ
Rg 2200

R10 22k} VR1 50k} lin

Note—The alternative VHF tuning arrangements
require the following changes in components.

(1) Full range continuous tuning (Fig. 11a)
Delete R10 and R11 above and add
R18 6-8kQ2 R20 1kQ

(2) Preselected tuning (Fig. 11b)
Delete R10, R11 and VR1 above and add .
R21  1kQ VR2-VR5 each 200kQ min. preset
VR6 10k [in
All fixed resistors TW 5% carbon film

Capacitors
C1 3pF ceramic Ci1 220pF ceramic
C2 0-22uF ceramic C12 0-25xF ceramic
C3 0-47uF polyester C13 250pF ceramic
Cé4 0-47uF polyester Cl14 200uF 25V

C5 10uF 16V C15 0-022uF polyester
C6 0-047uF polyester C16 0-01uF polyester
C7 10uF 16V C17 0-01uF polyester

C8 O-01uF polyester C18 1000uF 16V
Co  0-022uF polyester C19 47uF 16V

€10 0-088xF polyester C20 220pF ceramic
TC1 30-140pF compression frimmer

TC2 30-140pF compression “trimmer

Semiconductors
Tr1 BCi13 101 ZN414 (Ferranti)
Tr2 2N6288 (RCA) 162 CA3089 E (RCA)
D1 BZY88 C5V1 D2 BZY88 C3V3
D3 BZY88 Ci15

Miscellaneous

L1 55 turns of 30swgy enameﬂed copper wire on
23" x %" dia. ferrite rod

L2 Single—tuned Medium Wave coil

13 RF Choke 15uH Toko 7BA 1504

{4 Toko KACS-K586-HM

CF1 Crystal filter Vernitron FM4 or Toko CFS10-7

S1 SPS3T min. toggle switch

FM tuning head Mulfard LP1186

Tuning drive drum 14" dia.
Slow-motion cord drive spindle
Cord tension spring §”

3 small nylon puﬂeys

Printed circuit boards

Notes
1. RCA semiconductors are available from E.C.S.
. (Windsor) Ltd. (see.Part 1 nf this project).
2. Toko components are available from Ambit
international.

The values given for the tuning control circuit
allow coverage of 88-100 MHz. A restricted coverage
has the advantage of making the tuning finer and
spaces the stations farther apart. The alternative
circuit of Fig. 11a provides coverage of the full band
88-104 MHz whilst a four-station preselected tuning
arrangement is given in Fig. 11b.
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(i—!ole layout
k- to suit
"f:o:I used)

Tuner
and IF
Pin5¥ board ¥Pin6

—f=-Twisted pair

O o

(@] O

Fig. 13: Location of components and actual size layout for the AM
Tuner Board.

Four power supplies are derived from the main
34V rail through a series stabiliser transistor Tr2 and
various filter networks.

1. The decoder 15V supply is taken direct from the
stabiliser and decoupled via C18.

2. The AM tuner 15V supply is provided by a
resistive potential divider across the 15V supply
R3/R6. Decoupling is provided by capacitor C5.

3. The FM IF and tuner varicap supply is taken
from the 15V supply via R14 ari decoupled by
C14/C17. This supply is 12V.

4. The FM tuner 8V supply is provided from the
12V supply by R9, Di1/D2 and R7. Decoupling is
provided by C7, C8 and C9.

When assembling the printed board care must be
taken not to overheat the integrated circuit pins and’
also not to short-circuit the adjacent connections as
they are fairly close together. Ensure that all elec-
trolytics and diodes are polarised correctly and that
the ZN414 leads are correctly positioned. The ceramic
filter CF1 may be mounted any way round—the
centre pin is earthed and either of the other two pins
may be input or output. The series stabiliser tran-
sistor Tr2 does not require isolation from either its
heatsink or the copper print on the board.



BE HONEST WITH YOURSELF !
HAVE YOU SEEN YOUR TOOLS LATELY ?
DOES YOUR SON BORROW THEM ?

ARE THEY STILL AS 600D AS NEW ?
DO YOU HAVE NO TOOLS AT ALL?

Good tools are expensive to buy and it is seldom worth
paying for low grade tools because they rarely do a good
job for very long.

Iif you add up how much it can cost to invest in the very
best of all the tools you need, it would very likely come to
about £12 or more. That's a lot of money in these credit-
squeeze days so how can you get good value for money?

Practical Wireless has gone to a great deal of trouble to
help you solve the problem; all'you need is the equivalent
of a small H.P. deposit and nothing more to pay (except
postage and packing). Add to this the advantage of good
quality tools at realistic retail prices, the backing of our
experts who have already tried them out, and you are bound
to want our recommended tool kit. The kit does not contain
high priced items that you rarely need to use and yet it is
not  devised for all your jobs in the home.

This kit comprises the tools for doing most of the con-
structional projects that we publish and others too! In it
you will find:

Wire cutters witﬁ insulated handles;

Long-nose wiring pliers with stripping and cutting
blades and insulated handles;

Small insulated handle screwdriver with neon mains
tester;

Large insulated handle screwdriver;

Soldering iron kit containing 15 watt soldering iron

with {57 °bit, two spare bits £” and %", heat shunt
clip, stand, solder and instruction bookiet **How
To Solder".

DO YOU HAVE ALL THE TOOLS YOU NEED FOR MAKING P.W.

PROJECTS?

P.W. READERS CAN BECOME P.W. CONSTRUGTORS FOR as little as £3-70*

The normal total recommended retail value of these tools
is £6. This kit is supplied to readers of Practical Wireless
at the special price of £3:70 (inc. V.A.T.).

*To get your special offer P.W. Tool Kit complete the
attached coupon in ink and send with your remittance of
£3-70 plus 50p for carriage and packing made payable to
Stewart Chance & Co.

Remember, strictly one tool kit per coupon only! Please
allow 14 days for delivery in U.K. only.

This offer is limited and subject to stocks still being
available.

I PRACTIGAL WIRELESS TOL KT OFFER— ~ 7

I To_ Stewart Chance & Co., APR". ]974 I

| Sunningdate, Berkahirer SL3 0DJ | |
Please send to me ONE PRACTICAL WIRELESS

l TOOL KIT. | enclose *Chequef/Postal Order No. I

............... to the value of ............... to cover the cost. ]
l I understand that you can supply only one Practical
(Block letters please) I

l Wireless Tool Kit per coupon.

l ......................................................... (postal code) l
This offer is subject-to stocks remaining available at the
Ldate of receipt of this .coupon,

CRATA—continued

The AFC switch is mounted on the tuner back
panél near the aerial sockets—it may be sited on
the front panel if required, but do not locate it near
to the mains neon and switch.

The AM aerial board, Fig. 13, on which the ferrite
rod is mounted should ideally be mounted such that
it can be rotated through 90° for maximum signal
pickup. Alternatively it may be rigidly mounted in
the correct position if the tuner will always be sited
in one particular place. The leads beiween the
printed board and the rotary switch in the multi-
station version should be kept very short. A suitable
position for the switch is immediately above the
Input Selector.

Due to pressure on editorial space,
details of the Stcreo Decoder have
been held over until our Mf.-zy issue
_ﬁhich will also describe the Power

Unit and Chassis.
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Dscilloscope

PART 2

OSCILLOSCOPE DISPLAYS

The very heart of any oscilloscope is the cathode
ray display tube. After all the electronic functions
have been executed the ultimate result is displayed,
visibly, on the face of the tube. We shall take a
look at a few types of CRT and their associated
circuitry as applied to oscilloscopes.

The electron beam, produced by an electron gun,
passes through a deflecting mechanism and arrives
at the screen where it causes the screen material
to fluoresce. The whole mechanism is housed in an
evacuated glass container and, in an oscilloscope,
only the front face is visible. Fig. 1 shows the
general arrangement. For oscillographic use we
require a bright spot of light, intense but very small.

Electron Deflection
qun Envelope system

L \

Fig. 1: Main elements in a CRT intended for use in an oscilloscope.

It is the purpose of the electron gun to produce the
narrow stream of electrons of high energy to cause
local luminescense of the screen. When the beam
hits the phosphor screen it causes fluorescence.
However, if the beam is cut off suddenly the screen

continues to glow with phosphorescent light. It is -

this phosphorescent light that determines the after-
glow of the tube.

ELECTRON GUN

A hot cathode on the axis of the tube- produces
electrons by thermionic emission, as in a conven-
tional electronic valve. By a suitable arrangement
of anodes an electric field distribution inside the
tube is created focusing the electrons into a high
velocity pencil, arranged to converge on to the
screen. A simple gun arrangement is shown in Fig. 2
This type of arrangement is often used and is
known as a pentode or five electrode gun.

The cathode is heated to emissive temperature
and is surrounded by the grid, in this case shaped
like a top hat with a hole in it, known as a Wehnelt
cylinder. The grid is maintained slightly negative
with respect to the cathode and focuses the space
charge around the cathode along the axis of the gun.
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The first anode (Al) is positive with respect to
the cathode by perhaps a couple of hundred volts.
Fig. 3 shows how the electrons are accelerated out
of the grid area towards the first anode, and in so
doing are focused at Z by the equipotential lines,
shown dotted. The diameter at Z is used as an
“image” and consequently should be as. small as
possible for a small spot on the screen. The electron
beam enters the first anode diverging and a number
of stops are added .to keep the beam width small
and keep out fringe electrons which impair defini-
tion. The diverging electron beam emerging from
the first anode now needs to be focused on to the
screen, or put another way, an image of Z is pro-
jected on to the screen.

l 1 Jo screen
—_—
_Y‘ [ —
Grid A\z \
Cathode Ay A3
Grid Ay
W B
T// I
AR
14 § Y
st
%j \ /, ! ’
I T, 7/1
Heater z Stop
Ag\ As
//," b4 ] 'r'v<—1/ Focus
1 o
R N
‘\ t\ \ “ i iz

Fig. 2: top, arrangement of electrodes used in a pentode gun. Fig. 3,

centre, shows the beam focusing action of the grid and Al. Fig. 4,

bottom, the effect of the remaining anodes A2 and A3 in focusing
the beam on to the screen.

Fig. 4 shows how the second (A2) and third (A3)
anodes accomplish this focusing. The second anode
is at a higher potential than Al, and A3, the final
anode, is at a still higher potential. Thus the equi-
potential lines are as shown dotted. The. beam of
electrons mow converges as it crosses the A2-A3
fields and by adjustment of the voltage between A2
and A3 the beam can be focused on the screen of
the CRT.



YATES ELECTRONICS

(FLITWICK) LTD.

ELsTOW 'STORAGE DEPOT
KEMPSTON HARDWICK
BEDFORD

RESISTORS .
+W lIskra high stability carbon film—very low noise-—capless construction.

W Mullard CR25 carbon film—very small body size 75 x 2:5 mm.

W 2%, ELECTROSIL TRS5.

Power Values

watts Toferance Range available 1-99 100+
¥ 5% 470-2:2Mq E24 ip 0-8p
3 IO"/: 3-3IMo-I0MQ Ei2 ip 0-8p
+ 2% 10g-ima E24 - 3-5p 3p
+ 10% 1iQ-3-9¢Q 3] Ip 0-8p
4 59, 4:-70-IMQ El2 1p 0-8p
4 0% 10-100 El 6p  5-5p

Quantlty price applies for any selection. Ignore fractions on totai order.

DEVELOPMENT PACK
Q-5 wate 5% iskra resistors 5 off each value 4-7Q to IMQ.
El2 pack 35.5 resistors £2-40. E24 pack 650 resistors £4:70,

POTENTIOMETERS

C.W.O. PLEASE. POST AND PACKING
PLEASE ADD i0p TO ORDERS UNDER £2.

Catalogue which contains data sheets for most of the
components listed will be sent free on request.
t0p stamp appreciated,

Callers Welcome Mon. to Sat. 9 a.m. 5 p.m.

PLEASE ADD 107 VAT

LLARD POLYESTER CAPACITORS €196 SERIES
40 V 0-0014F, 0-0015u4F, 0-0022uF, 0-0033uF, 0-0047uF, 23p. 0-0068uF, 0-01uF,
0 OISuF 0-0224F, 0-0334F, Jp 0-047uF, 0:068uF, 0-iuF, 4p. 0 15uF, 6p. 0-22uF,
7ip. 0-33u4F, Ilp. 0-47uF,
16 V 0:01uF, 0-0154F, 0 OZZul?O +033uF, 0- O47uF 0-0684F, 3p. 0- | 4F, 34p. 0- 154F,
~22uF, 5p. 0-33uF, 6p. 0-47uF, 74p. 0-68uF, Ilp. 1-0u4F, IJp.
MULLARD POLYESTER CAPACITORS €180 SERIES
250V P.C. mounting: 0-0luF, 0-0154F, 0-022u4F, 3p. 0-033uF, 0-047uF, 0-068uF,
34p. 0- | uF, 4p, 0-I54F, 0-224F, 5p. 0- 33uF, 61p, O- 47uF, 8Lp. 0-684F, llp. 1-OuF,
13p. 1-54F, 20p, 2- ZuF 24p.
MYLAR FILM CAPACITORS 100V |
0- OOIuF 0-0024F, 0-005uF, 0-01xF, 0-024F, |
24p. 0:04uF, 0-054F, 0-068uF, O- | LF, 3tp. |

CERAMIC DISC CAPACITORS
100pF to 10,000pF, 2p each.

ELECTROLYTIC CAPACITORS

(UF/v) 1/63, 3, 3-3/63, 4-7/63, 6 8/40, 6-8/63, 10/25, 10/63,
15/63, 22/10, 22/25 22/63 33763, 33/16, /40, 47/4, 7/|0
68/16, 100/4, 100/10, 100725, 150/6- '3, 150/|6 2'10/4 220/6-3, 220/ 16, 330/4, ép. 47/63
100/40, I50/25 220/25, 330/10, 470/6"3 p- 68/63, 150740, 230/40, 330/16, 1000/4, 10p:
470/10, 680/6-3, 1ip. 100/63, 150/63, 220/63 1000/0, 12p. 470,25, 680,16, 1500/6-3, t3p. |

15/16, 15/40,
47/25, 47/40, 68/6-3,

Carbon track 5k Q to 2MQ, log or linear {fog W, I +W). 470/40, 680/25, 1000/16, 1500/10, 2200/6-3, 18p. 330/63, 680/40, 1000/25, 1500/16,
Single, 12p. Dual gang (stereo), 40p. Single D.P, switch, 24p. 2200/10, 3300/6- 3, 4700/4, 21 p. :
SOLID TANTALUM BEAD CAPACITORS 12p
SKELETON PRESET POTENTIOMETERS 0-1uF 35V 2uF 35V 22u4F 16V
Linear: |00, 250, 500 Q@ and decades to 5M Q. Horizonta! or vertical P.C, 0 22uF 35v 4 7uF 35V 33u4F 10V
mounting (0-1 matrix). 0-47uF 35V 6-8uF 25V 47uF 6-3V
Sub-miniature 0-1W, 5p each. Miniature 0-25W, ¥p each. |-QuF 35V 10uF 25V 100uF 3V
TRANSISTORS VERCBOARD 0.1 0.15 JACK PLUGS AND SOCKETS
ACIO7 I5p | AF126 20p | BFII5 25p | OC42  12p | 2N3707 12p . q 3 Standard screened 18p 2:5mm insulated 3p
ACI26 12p | AFI39 32p | BFI73  20p | OC44  i2p | 2N3708 10p| 2 LIED 2}:. {:5 gi‘“d"" inEgiared :lén g.gmm insulated |;p
AC|27 15p | AF|78 32p | BFI77 28p | OC45 12p | 2N3709 1ip 3} x 32 24p  24p H er:o ;CTEN‘:E IsP 2_sﬂ'!m scriene .P
ACI28 |I5p | AFI80 40p | BF178 32p | OC70 12p | 2N3710 iip 3% x5 7e 279 stan ar szc et I'P 3 mm SOCk“ .P
ASi o|Aciey 13| BRlas 3D ISCH im ANMN ME|1xy I sme| e e it
P P p P p
ACi76 I3p |BCI08 12p|BFI8l 32p | OCBI  12p 2N4062 12p|17 X E(oiaim) 'OF P D N S DCKETa e ..
ACI87 122p | BCI09 I2p | BFI94 i4p | OC82D 12p | 2N4286 20p 17 x 3% (plain) — 60p Il:lﬂ.Iz Pln.s Em % pin , 6 pin
AClSs 22p BCI47  l2p | BEISS  idp | 2N26d6 600 | 2N4285 2007y of (plain) — 42p | §'uE 120 Socket sp. S
ADI40  50p | BCI48 i2p | BFIO7  isp2N2%4 20p | 40360  33p| 2.5 PN — | 2 dfjet el seme
ADI49 45p | BCl49 12p | BF200 32p | 2N2926 10p | 40361 i5p 24 x 31 (phin) — lip’ way screened cable, p/metre.
ADI6l 33p |BCI57 14p |BFY50 20p | 2N3054 58p | 40362 P | pin insertion tool 53p  52p
:EII‘G} ;3: gg:gg ::p EE&{ Zg: %mg%g fg: 101!38‘“ ?gg Spot face cutter 42p 42p BATTERY ELIMINATOR 5 b i3
P 5 b
AF(I5  20p | BCI87 22p | BUYI05 225p | 2N3703 12p | ZTX300 150 Pkt. 50 pins 20p 20p 39V mains power supply. Same size as PP9 battery.
AFi16 20p | BDI3l 75p | OC26. 45p | 2N3704 {3p | ZTX302 20p
AF117  20p | BDI32 75p | OC28 50p | 2N3705 12p | ZTX500 15p
AFII8 38p ! BDI33 75p( OC35 50p | 2N3706 Ilp { ZXT503 20p | LARGE (CAN) EiECTROLYTICS

1600uF 64V T4p 2500uF 64V 80p 45004F {6V 50p
T00uF 30V 5an | aoour 'lev s doaour v fite
uF P u P u i
ZENER DIODES WIRE WOUND POTS. 3w, |0, 25,
400mWY 5% 3-3V to 30V, 12p. | 500 and decades' to 100k @, 35p. HIGE ‘o"glL‘}AGEm;"USULA" 0T TSNS —1000 YOLT 20p
0-0224F 12p 0-luF 3p 0-47uF 22p
ODE - POLYSTYRENE " CAPACITORS 160V Z-P/o
RECTIFIER SIGNAL 10pF to 1,000pF EI2 Series Values, 4p each
Y127 1250V A 12p { QA8 7p
IN4001 50V A Tp OA90 5p "
Nao02 1o0%; A 4 S 3P| SMOKE AND COMBUSTIBLE GAS DETECTOR—GDI
1 N4006 800V 1A mp TN41 48 5: The GDI is the world’s first semiconductor that-can convert a concentration of gas
[ N4007 1000V 1A lO: BAi 4 Bp|or smoke into an electrical signal. The sensor decreases its electrical resistance when
it :bsorbs deoxidizing or combustible gases such as hydrogen, carbon monoxide,
i Thpropane alcohol, Nlorth Sea gas, a's‘ wellbas calrbc:g-dus:1 conta:mrg air or
smoke. This decrease is usually large enough to be utilized without amplification.
SLIDER POTENTIOMETERS gtgﬂ?sll’u" Full details and circuits are supplied with each detector.
86mm x 9mm x 16mm, length of track 59mm. PANELS Detector GDI, £2. Kit of parts for detectors lncludmg GDI and P.C. board but

12in x 6in, 25p
12 in x 24in, 10p
9in x 2in, 7p

THYRISTORS

2N5060 50V 0-8A 30p
2N5064 200V 0 8A 47p
108F 50 40p
106D 400V 4A 55p

S5INGLE 10K, 25K, (00K log. or lin. 40p.
DUAL GANG, 10K + I0K etc. log. or lin. 60p.
KNOB FOR ABOVE, i2p.
| FRONT PANEL, 65p.
18 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.

ALUMINIUM BOXES

AB7 237 x 5*" x 147 50p ABi4 7”7 x 5”7 x 24" 84p
ABS 4" x 47 x H" 50p ABI|S 8”7 x 6" x i i08p
AB9 47 x 237 x 1Y 50p ABI6 10" x 77 % 3”7 21p
ABIO 4”7 x 51" x 117 50p ABI|7 10" x 44” x 37 108p
ABI1 47 x 24" x 2" 60p ABI8 12”7 x 5” x 3" 120p
ABI2 3" x 2" x " 44p ABI9 12" x 8”7 x 3" 160p
HEATSINKS—REDPOINT

2w 24p 4w 45p TO5 Clip 53p TOI Single S5p
3w 36p 6w  60p TOi8 Clip 3p TOIl Double 8p,
TRANSFORMERS All have 240V primary

MT30/2 0-12-15-20-24-30V 2A £2-85

MT50/4 0-19-25-33-40-50v A £1-90

MT50/1 0-19-25-33-40-50V 1A £2-5%

MT50/2 0-19-25-33-40-50V 2A £3-50

MT60/4 0-24-30-40-48-60V 1A £2-10

MTEY/1 0-24-30-4048-60V iA £21 80

MT60/2 0-24-30-40-48-60V 2A £3 80

excluding case. Mains operated detector £5-20, |
alarm £7-30. As above for PP9 battery, u~4o

PRINTED BOARD MARKER 97p
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.

or 24V battery operated audible

METERS - 14" Scale-500uA, ImA, I0mA, 100mA £1-90
BULGIN MAINS CONNECTORS N
3 Pin I4A Chassis Plug  10p 3Pin ILA Chassls Socket 18p
Line Socket 13p Line Plug 13p
3Pin 3A  Chassis Plug  10p 3 Pin 3A Chassis Socket 21
B P
Line Socket i4p Line Plug 23p
3 Pin 5A Chassis Plug 16p
Line Socket 15p 2 Pin 5A Line Plug 20p
THERMISTORS ROTARY MAINS SWITCH
VAI005 i5p D.P. 2A 32p
VAI 15p
VAlods  isp
P
VAI0665 13p LINEAR IC’s
VAI077 15p 709 14 pin DIL 40p
R53 £1-35 74| 8 pin DIL 40p
741 14 pin DIL 38p
omEr B
pin 5p
WAVECHANGE SWITCH 13p 748 8 pin DIL 45p

|p4|2;/V 3p AW, 2p 2W, 2p 6W,

DiL Sockets |4 pin and 16 pin 16p
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Ambit

International

We are not just another component
retailer—but a complete semiconductor
service. We can either supply or tell
you where to get any ‘hard to find’
1.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

the date of your datalogue—and we will send you

all the latest update releases (to page 25).

AMBIT-—the linear microcircuit specialists—
for Phase Locked Loops

AM/FM coil-less radio receiver 25 :l;

NE5S61B
{16 DIL) stri
M[FM demodulator kits with mech-
anical filter—see October's PW £5-00
NE562B Similar to the 561, but without AM
(16 DIL) facility. The VCO output is separately
available for synthesizer appliz:atg::;nis5

NES565 High stability-low frequency telemetry
(14 DIL) demodulator and NBFM demodulator
-85

567 A P.L.L. for tone, NBFM and AM de-
(8 DIP) coding (5-9)V working £2-75
655 Versatile timing {C, use as 'one-shot'
{8 DIP) or multi-vibrator £0-78
Ls8038 A unique- triangle/square/sine wave
(14 DIL) function generator up to 1MHz-——com-

plete mgnal generator in a chip. A data

sheet is included with each devngez %S

request

for Audio
LM38ON Simple, safe and versatile 2W RMS
(14 DIL) at 12V: 4W RMS at 18V £1-30
Stereo  Stereo AMP P.C.B. for 2 x LM380N

£0-80

TBASI0S 7TW RMS 14v £1-65

for Radio
{see last month's advertisement for our radio IC

+ features)

TBAG65T 1uV sensitivity AM/FM/SSb with RF
{16 DIL) mixer and IF low external parts (&::?ugzt
TBA120 FM IF strip and detector £1-00

CA3089E FM IF system AFC-AGC-SQUELCH-
(16 DIL) TUNING-METER OUTPUT—the ‘\Ile;y

best FM IC 5
MC1310P P L L. Stereo decoder {C with go;s’c
(14 DIL) FULL kit with P.C.B. £4-00

for TOKO filters at 455KHz and 10-7MHz

Ceramic CFT455B 8KHz bandwidth £06-45
CFT455C 6KHz bandwidth £06-45
CFU455C 4-8KHz bandwidth £0-50

CFS10-7 W:de band FM (2 required

set) £0-37

455KHz  MFH-T 4, 5 or 7KHz versions £1-35
Mech- LPF2016 A stereo pilot tone notch

anical filter (18 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-
ECT. S.A.E. for details of kits and availability.
Pw FERRET KIT. Elecironics only £9 56
LARSHOLT VHF FM TUN
V input for 26dB S/N. INCLUDES SQUEL H,
TF NING METER DRIVE BAND SCAN FACILITY,
4 VARICAP CONTROL £16-00
S.A.E. for specification detzils
FOR ELECTRONIC SUB ASSEMBLIES
Audio SINE/SQUARE/TRIANGLE generator with
sweep facility -00tHz-1MHz.
Full kit of components and instructions £11-50
STOP PRESS .
Mk. 1] 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 oniy kit—P.C.B.—components—
instructions £14-50
Please send a S.A.E. for details.

Positively the most technological BFO metal

detector at the price!

Ready built and tested—guaranteed 12 th
£37-50

'PLEASE NOTE ALL PRICES NOW
EXCLUDE VAT

37A HIGH STREET, BRENTWOOD, ESSEX
cM14 Tel: (0277) 216029

Terms. C.W.O. All prices EXCLUDE VAT.
Handling charge of 10p per order.
FIRST CLASS POSTAGE on all items under 8oz.

| IMMASWITCH
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TRANSFORMERS

DOUGLAS GUARANTEED
Prices include P. & P.and 10% VAT

12 or 24 Volig

Qutput V. & Amps. Rei. No.

12V x 2 250mA x 2 MTI111CS*t ..
12V x 2 500mA x 2 MT213*%% ..
12V x 214 x 2 MT71CTH aa
12V x 22A x 2 MT18CT oa
12V X 28A x 2 MT70AT ao
12V x 24A x 2 MTI108AT

12V X 25A x 2 MT 72AT

30 Volts. All tapped at 0-12-15-20-30V.
Qutput ReisNo. Price Qutput Ref. No.

Amps.
500mA MTI112CT% £1-81 44 MT2IAT £5-22
1A MT79CTH £2-51 5A MT51AT £8-10
2A MT 3AT £3-77 8A MT8SAT £9-88
3A MT20AT £4-31 10A MT8IAT £11-97
50 Volts, All tapped at 0-19-25-33-40-50V
500mA MT102ATH £2-36 MT105AT £6-34
1A MT103ATH £3-50 4A MT106AT £8-02
2A MTI104AT 8£4-74 bA MT107AT £11-51
80 Volts. All tapped at 0-24-30-40-48-60V.
500mA MTI24AT £2-60 24 MTI127AT £5-15
1A MTI126AT £3-70 34 MTI25AT £7-50

AUTO-WOUND RANGE

Power

output Winding tapped at Ref. No. Price
20VA  0-115-210-240 MT113CT £1-48
75VA B MT64AT £23-95
150VA  0-115-200-220-240 MT4AT £3-61
200VA MTE5AT £4-81

400V Outpat at 50HZ.
C-D Ignition System by R. M. Marston, Esq.,
Wireless World.

Reference TT3AT £4-26
EQUIPMENT RANGE

Sec. Output {r.: m.s ) Rei. No. Price

mA MT238C8*f £1-39
9 0 9 IOOmA MT13C8*t £1-39
12-0-12 50mA MT239C8*t £1-39
20-0-20 30mA MT241C8*t £1-39
0-20 x 2 300mA x 2 MT214CT*t £2-13
0-8-9 x 2 - 500mA x 2 MT207CT*+ £2-53
0-15-20 x 500mA x 2 MT205AT*t £3-39
0-15-27 x 500mA x 2 MT203AT* ~ £3-78

0-15-27 x 2 1A x 2 MT204AT* £3-78
20-12-0-12-20  700mA (d.c.) MT221AT* £1-96
AT indicates open universal fixing with tags; CT is open
U-clamp fixing with tags; €8 is open U-clamp fixing with
P.C. spills; * with interwinding screen;  untapped 240
primary; § tapped at 210-240V.; other primaries tapped
at 200-220-240V.

OVER 200 TYPES IN 8TOCHK through Agents or Direct.

Please send for lists.
DOUGLAS ELECTRONIC INDUSTRIES LTD.,
Direct Sales Dept. P.W,, Thames Street, LOUGH, Lines.
LN11 ?AD

DEXTER

ALLOWS COMPLETE

L

The DEXTER DIMMASWITCH is an attractive
Dimma unit which simply replaces the normal
light switch. It is available as a complete “ready
to install” umt or “simpie to assemble” kit. Two
models are available controlling up to 300W or
B00W of all lights, except fluorescents, at mains
200-250V, 50Hz. All DEXTER DIMMASWITCH
models have built-in radio interference suppres-
sion. 600 watt £3.62 Kit form £2.97

300 watt £2.97 Kit form £2.42
All plus 12p post and packing

Prices include VAT. Please send c.w.o. to:

DEXTER & COMPANY
& ULVER HOUSE

AS SUPPLIED
T0 H.M. GOVERNMENT
DEPARTMENTS HOSPITALS,

LDCAL AUTHDRITIES,

19 KING STREET
CHESTER CHI1 2AH
Tel: D244-25883 £Ie,

TIME SWITCH

Smith’s mains driven clock with
15 amp switch, also notes
showing how you can wake up
with  music playing, kettle
boiling or come home to a warm
bhouse, warn off burglars, keep
pets warm, halve your heating
bill. ete. £1-95.

RECORD PLAYBACK HEADS
(TRUVOX)

Individual prices of these are: 2 track record
playback heads 50p each. 4 track record playback
heads 72p each. Erase heads are algo available
separately—2 track 33p, 4 track 55p. MU-metal
mounting shields 39p each. 2 track-heads already.
fixed on heavy mounting plate with shield £1-22.

RADIO STETHOSCOPE ©
Easiest way to fault find—traces
signal from aerial to speaker-—when
gignal stops you've found the
fault. Use it on Radio, TV, ampli-
fier, anything—complete kit com-
prises two special transistors and
all parts in-
cluding probe
tube and cry-
stal earpiece. £2-20—twin stethoset instead of
earpiece 83p. extra—post and ins. 20p.

SLIMLINE

FIVE BAND RADIO

As featured this issue! Qur 1974 catalogue
lists hundreds of bargains and probably
many of the parts needed for this project.
68p brings the catalogue and the next 6
monthly supplements.

TREASURE TRACER
Complete Kit {except wooden
battens) to make the metal
detector as the circuit in Practical
‘Wireless, August issue. £3-30 plus
20p post and insyrance.

MA!NS TRANSISTORP.P.
it to operate tr it sets and
Ad]ustable output 6v., 9v., 12 volts for up to
BOOmMA (class B working). Takes the place of any
of the following batteries: PP1, PP3, PP4, PP6,
PP7, PP9, and others. Kit comprises: mains
transformer rectifier, smoothing and load resistor,
caniiensers and instructions. Real snip at only
-10.

SLIDE SWITCHES
P Slide Switch. 2-pole changeover panel
mounting by two 6B.A. screws. Bize
approx. lin X %in rated 250v lamp
p 8p each, 10 for ?3p. Ditto as above but
for printed circuit 8p each, 16 for 63p.
Sub Miniature Slide-Switch. DPDTI19mm
(}in approx.) between fixing centres. 20p each or
10 for £1-90 SP Change over spring return 230v 1

amp Ilp.

THYRISTOR LIGHT
DIMME

For any lamp up to 1kw. Mounted
on switch plate to fit in place of
standard switeh. Virtually no
radio interference. Price £2:95
plus 20p post and insurance.
Industrial model 5A £3-30. (Not on plate).

U.V.LIGHTING

Usetul for daw detection in metals and for looking
for water marks, etc., also for fitting over tropical
fish tanks. African violets and other indoor
plants which must have U.V. for healthy growth.
The outfit comprises of & 8” U.V. tube—choke—
starter holder and tube ends. Price £2-20 plus

..MULLARD UNILEX
4 'WATT HI-Fi
AMPLIFIER

FOR ONLY £1.60

Sensational “‘once in a litetime offer” because
Mullard over-preduced — definitely not repeat-
able once our stocks {mow over half sold) are
cleared. Hi-Fi 4 transistor amplifier complete
in case ready to use. Batt., car or mains operated—
freq. range 50hz-15Khz—distortion better than
2¢9,. Comes complete with guarantee and data
FREE to purchasers. Great handbook published
by Mullard “tells all you need to know”’ to build
your own stereo. Complete Unilex Stereo System
£11°30, pair of speakers for same £3.80.

ADD 10% VAT ,
AND 25p POST AND SERVICE
CHARGE IF ORDER UNDER £5

J. BULL (ELECTRICAL) LTD.

(Dept. PW), 7 Park St., Croydon CRO 1YD
Callers to: 102/3 Tamworth Rd., CROYDON




In simpler types of CRT A2 is omitted giving a
tetrode electron gun. The final focusing takes place
between Al and the final anode and geometrically
is suitable for a fine spot. However, if focusing is
achieved by varying Al (the final anode potential is
fixed as we shall see later) this affects the velocity
of the beam because Al is the primary accelerating
anode. The change in velocity changes the position
of the point Z and the range of focus is restricted
for a good spot size. This situation in practice means
that when the grid potential (brightness) or the Al
potential (focus) is altered the other potential must
be changed as well, giving restricted focus and
brightness range. It is for this reason that the pen-
tode type of tube is almost universally used.

BEAM DEFLECTION

An electron has a negative charge of 1:6x 10—
coulombs. This is a very small charge, and con-
versely any electric field acting on the electron will
produce only a very small force. However the mass
of the electron is very small and so large accelera-
tions can be produced with only moderate potentials.

Fig. 5: Effect of the deflecting plates on the electron beam. .

If a beam of electrons, focused into a fine pencii,
is allowed to pass between two parallel plates as in
Fig. 5, the electrons will experience a force towards
the positive plate and it can be shown that the
deflection is proportional to the deflecting voltage
(Vd) and inversely proportional to the accelerating
voltage (Va). A purely mathematical outlook shows
that electrostatic deflection produces a (theoretically)
linear deflection mechanism.

DEFLECTION PLATES

In order to keep the sensitivity as high as possible
the tube is physically large and the deflector plates
are placed as close together as possible, usually of
the form shown in Fig. 6 to permit high deflection
sensitivity to be achieved without the beam catching
the actual deflector plates. If this occurs (for ex-
ample if the timebase is overdriven to give X expan-
sion) secondary emission occurs at the surface of
the plates, and the low energy secondary electrons
can be accelerated towards the screen causing flare
and high background illumination. This undesirable

X plates
e ———

4'7;. 5

Fig. 6: Arrangement of the X and Y plates, the Y plates being nearer
to the gun system.

To screen
B

effect can be avoided by coating the plates with a
material of low secondury emission, or providing
“beam catchers,” small cups that accept the beam
when driven off the screen. The X plates are usually
mounted nearer to the tube face so that the Y
plates have the maximum sensitivity.

To ensure that the electron beam does not become
distorted in any way by extra acceleration due to
the deflector plates they are arranged to be at the
same potential as the final anode. Of course this is
only true when the beam is travelling along the axis,
but to prevent any gross errors on deflection it is
common to provide symmetrical or push-pull deflec-
tion. This ensures that the mean electric field is not
altered by deflection. )

Y

Trapezium distortion on a simple CRT operating with asymmetrical
deflection on both axes. The focus and definition make this scope
useful only for the simplest applications.

If the plates and final anode were at differing
potentials then there would be a deformation of the
circular cross-section of the beam (remember it is
NOT in focus at this point, only at the screen where
the cross-section area should be almost zero) by the
plates attracting, or repelling, the outer electrons
at opposite sides of the beam. This gives a sausage-
shaped spot and the remedy is to make the final
anode potential variable so that it may be matched
to the Y plates. The X plates are then adjusted to
be equal to the Y plate potential (as we shall see in
a later section, it would be difficult to alter the Y
plate potential). The control for setting the final
anode volts is known as the “Astigmatism” potentio-
meter and is usually a front panel control.

The same CRT displaying a 1kHz square wave. Astigmatism is most
noticeable as is the lack of HF response due to the simple deflection
amplifier.
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Another cause of incorrect spot size and shape is
due to the pencil of electrons tending to spread, all
being negatively charged. However, in high voltage
tubes the velocity of the beam is high enough to
keep the electrons in line by the magnetic field that
they produce. The mechanism of electrostatic deflec-
tion relies on the electron beam being in the field
of the deflector plates for a finite time. This means
that when a very high frequency, say above 100MHz,
signal is applied to the plates the signal may have
changed before the electrons have emerged.

If, for example, a beam of electrons takes 10ns
to travel through the plates a 100MHz signal will
have completed one cycle and the deflection will be
zero. In modern high velocity tubes the effect only
occurs over 150 or 200MHz and the remedy is to
arrange a series of deflectors, linked so that the
velocity of the signal down the plates is the same
as the velocity of the electron beam. However there
are few uses for deflection amplifiers that can pro-
duce 200MHz output so this is of academic interest
only.

THE FINAL ANODE

In order to produce the high velocity beams that
are required to display fast transients, a high
accelerating voltage is required. As we have seen, if
this is applied to the final anode deflection sensi-
tivity will be reduced so we apply the accelerat-
ing potential after deflection, called post deflection
acceleration or PDA. Several methods of applying
the PDA potential are vsed but they all aim at not
reducing the deflection sensitivity, most important
when the deflection amplifiers use transistors having
only a limited output voltage swing.

Graphite spiral

Vepa
Fig. 7: Location of post deflection acceleration electrode in CRT.

The most popular form of PDA until a few years
ago was the form shown in Fig. 7 and used in a lot
of Cossor CRT’s. The electron gun and tube are as
they have been described so far and the beam is
accelerated and deflected and focused normally.
Around the inner wall of the tube is wound a resis-
tive graphite spiral, connected to the final anode,
and at the other end to a few kV positive. The beam
is thus accelerated through this field to arrive at
the screen with high velocity.

The screen tends to charge negatively at these
high energies because more elecirons are being
gained than lost by secondary emission from the
screen. The back of the phosphor is therefore given
a very thin coating of aluminium and this conducts
the charge to positive PDA, eliminating “screen
sticking”. This occurs where alocal area of screen
acquires a negative charge and tends to repel the
beam, giving low light output. The aluminium also
produces a more axial accelerating field giving
better geometry and increased light output by re-
flecting the light forwards.
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The field of the PDA is such as to produce a
slightly convergent lens giving a smaller image and
also, if it penetrates into the deflector plate regionm,
causes acceleration before and during deflection,
decreasing the scan even further. But in spite of
this the PDA system offers a distinct advantage of
increased trace brightness.

A fine wire mesh can be placed in the path of
the beam just after deflection and if connected to
the final anode acts as a screen to keep any PDA
fields out of the deflection system. This arrangement
gives rise to a PDA field that acts as a diverging
lens, magnifying the detlection considerably, but also
the spot size. Alternatively this mesh can be placed
near the screen and PDA applied between the mesh
and the screen. This gives very good results without
affecting geometry but such tubes are prone to
internal flashover.

SCREEN PHOSPHORS

The screen material or phosphor is arranged to
give the highest possible light output of the correct
colour and persistence. The table shows the range
of phosphors used in cathode ray tubes, the most
usual being P1 or P5, whilst P7 is sometimes used
for medical applications.

Ph ] P Fi Pt h Uses
{Afterglow)

P1 Medium Green Green Scopes
{Visual)

P2 Long or Short| Blue/Green Yellow/Green Scopes
(Visual)

P3 Medium Yellow Yellow P

P4 Medium White White Television

P5 Short Blue Blue copes
{Photography)

P8 Medium White White Television

P7 Long Blue/White Yellow Radar

P8 Short Blue/White Yellow

P9 ong White White

P10 Permanent Magenta Magenta Storage Tube

P11 Short Blue Blue/Green Scopes
{Photography)

P12 Long Orange Orange Radar

Pi4 Long White Qrange Radar

P15 Short Blue/Green Blue/Green Flying Spot
Scanners

P19 Long Orange Orange Radar

Table of phosphor types and principal applications.

Although the trace produced on a tube can be
intensely bright, even with only a couple of kV, the
contrast between the trace and the background
(grey/white) is usually guite small. A filter of about
65% transmission, of the colour of the trace, placed
in front of the tube can increase the conmtrast by
a large amount despite a decrease in light output.

GRATICULES

The graticule or measuring scale can be engraved
on the filter or a better idea is to cut the graticule
into a piece of lgin. perspex. If the markings are
on the front, the observer can move so that the
reflection of the line from the back surface of the
graticule are in line with the actual lines. This
ensures zero parallax when making measurements.
The perspex can be lit from the side by a red bulb
causing the cuts in the perspex to light up red,
although white light is better for photography due
to the uneven spectral response of films. Construc-
tors making their own graticules out of perspex
must bear in mind that the clearest line, especially
with side illumination, is produced by cutting the
perspex with a sharp knife and not by scratching.



ELECTROVALUE

A SELECTION
TRANSISTORS
and semi-conductors of many types from simple

diodes to 1Cs photo-sensitive devices, threshold
switches, etc. ete.

MINITRON DIGITAL INDICATORS
3015F 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
30156 showing + or — & 1 & dec. pt. £1-20

DALY ELECTROLYTIC CAPACITORS
in cans, plastic sleeved

1000mF/25V 28p  1000/50 41p
5000/100 £2-91 2000/50 57p
5000mF/25V 62p 5000/50 £1-18

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

250V d.c.

0-01, 0-015, 0-022, 0-033, 0-047 ea, 3p
0:068, 0-1, 0-15 ea. 4p
022, 5p; 0-33 7p; 0-47 8p; 0-68 Mp; 10 14p;

1'5 2ip; 2:2 24p

SILVERED ‘MICA CAPACITORS
+ Working volfage 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-TKohms 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. §

JdP.20 DUAL GANG Log/antilog 10K, 22K, 47|g,

1 megohm only €a. 48p
dP.20 DUAL GANG antilog 10K only 48p
2A DP mains switch for any of above 14p extra.
Dbecades of 10, 22 and 47 only available in ranges
above,
Skeleton Carbon Presets Type PR, horizontal or
vertical 6p each.

SLIDER POTENTIOMETERS
“Linear or log. 10K to 1 meg. in all popular vaiues

ea,

Escutcheon plates, black, white or light grey, ea. 10p
Control knobs, blkjwht/red/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: 4-7V to 75V,
480 each. Clip to increase 1-5W rating to 3 watts
(type 266F), 5p.

and ‘“Zener Diodes”

25p

RESISTORS

Code Walls Ohms 1to9 104099 100 up
(see note below)

C 1/20 82-220K 9 3 -5

c 1/3 4-7470K 1-3 11 0-9 nett

c . 12 4-7-10M  1-3 19 09 nett

c 3/4 4:7-10M 15 1-2 0-9 nett

(] 1 4:-7-10M  3-2 2-5 1-8 pett

MO 172 10-tM 4 3-3 2-3 nett

ww 1 0-22-3-9 9 9 8

ww 3 1-10K 7 7 6

ww 7 1-10K 9 9 83 nett

Codes: -

C = carbon film, high stability, low noise.
MO = metal oxide, Electrosil TR, ultralow noise.
WW = wire wound, Plessey.

‘Values: All E12 except C 3W, C4W, and MO 1W.
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, 81 and their decades.

Tolerances:
5% except WW 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.
3-75ins,—27p: 2-5 x 5 ing,—27p: 3-75x 5
Copper clad 0-15 in. matrix 2-5 x 375 ins,—18p:
3-75 x 3-75 ins,—27p: 25 x 5 ins.—27p: 375 x
S ins.—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—3€¢p.

5x 3:75 ins. 24p: 375 x
—30p.

ELECTROVALUE LTD

An A to Z guide to
component buying

. On the index page of Catalogue 7, between “Aluminium Boxes"
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.

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

FROM EV CATALOGUE 7

BAXANDALL SPEAKER KIT

As designed by P. J. Baxandali and described
originally in "Wireless World.” Simple to
assemble, fantastically good results and a greater
money saver. Carries 10 watts RMS, 15 ohms
impedance. Size 18in x 12In x 10in. Complete kit,
including pack-flat cabinet, £14-90,

The size and weight of this product obliges us to
charge 70p part cost of carr. in U.K.

Equaliser Assembly, -30.

Loudspeaker Unit 58RM109, £2-45.

Cabinet Kit (to Baxaridall design), £10-45.
Cross-over choke included in full kit above, £1-30.

DISCOUNTS

Avallable 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 additlonal- handling charge of 10p.

GUARANTEE OF QUALITY

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

Prices quoted 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.

28, ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB
Telephone Egham 3603 Telex 264475 Shop hours 9-5.30 daily Sat. 9-1 p.m.
NORTHERN BRANCH: 630, Burnage Lane, Burnage, Manchester M19 INA
Telephone (061) 432 4945 Shop hours 9-1 p.m. 2-5.30 daily Sat 9-1 p.m.

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,

This is EVY Service
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NELSON-JONES FM TUNER KiT
VARICAP TUNING

as in ‘W.W." June ‘73

Now available to readers of ‘Practical Wireless’. The Nelson-dones tuner uses dual gate MOSFET's in the RF stages, integrated
circuits and ceramic filters in the IF stages, for very high performance and quick assembly. Do not confuse with tuners using
only bipolar transistors and IF coils!

Tuning is accomplished by variable capacitance diodes and a Push Button Unit with 6 positions. AFC dlsable is incorporated as
well as a pointer for each butfon showing tuning position in the range 87-5-108MHz, i.e. each 'button’ is fully tuneable simply
by turning.

Our complete metalwork system is supplied with nuts, bolts, board standoffs, push button mains onfoff and stereo mute assembly,
sockets, fuse and holder. Printed and Anodised Front Panel and Veneered Teak case. Power supply kits are supplied with complete
kits of parts, or separately. LED tuning ind. is also supplied.

Prices for complete kits start at £23.95 + 50p pp. + VAT for mono tuners, (phase locked decoders are also available to fitin
the cabinet). Please send large SAE for complete detaiis of special offers and our complete lists.

GREEN LED's—the latest for ‘stereo' lamps. 1-9 69p, 10+ 59p.

TEXAN AMPLIFIER

The Cabinet of the Nelson-Jones Tuner is speciaily designed to match the
Texan amplifidr cabinet, see photographs, so that owners of Texan's are
assured of compatibility, both in superb performance and appearance.

Texan amplifier kits are available at £28-50 -+ 50 p pp. + VAT.

Worried abouttuner alignment? then let ouralignment service take over.

Telephone queries. We have REAL ENGINEERS, not salesmen, to
answer queries.

<---"

s AU g T
-

Newest, neatest

system ever de- N T E H L m E K--l-l H E
vised for storing FLAETIE ST{]FIAEE [IHAWEHE

small parts and
components : re-
sistors, capacitors
diodes,  transis-
tors, ‘etc. Rigid
plastic units, {n-
terlock together
in vertical and
horizontal _com-
binations, Trans-
garenc b pl]asgic
rawers have label

slots, 1D,2D have
Course commences 4th September, 1974 slovs DD e e muid A g
any size cabinet for wall, bench or Lable wop

This is your opportunity to train as a television SINGLE UNITS (572" x247) £4+40 Dozen il
and radio engineer on our full-time Two-Year S o oy s Sain i_ S SIZES
College Diploma Course specially designed to cover DO UBLE TREBLE 2 drawersin one outer case (602, £3-60_ LAMINTERLOCH)
the examinations of the City and Guilds Radio, e EXTRALARSEIEE (OB L S 2 S T A
Television and Electronics Technicians' Certificate. :f{%’ﬁé? 201 ofg?’ 2’(55.1{-5-?-0@453%'5 gé;:“;%%fgnéxé.es
Full theoretlca!.and pr_actica! instruction on all types \2" (Dept. PWAL” 124 CRICKLEWOOD BROADWAY,
of modern receivers—including the latest colour sets. fl_A“lﬂ 45 LONDON N.W.2 0f-450 4844

Minimum entrance requirements are Senior
Cambridge or ‘O’ Level, or equivalent in Mathematics

d LONGLEY LANE, GATLEY,
and English. FELSTEAD ELECTRONICS (PW78): CHEADLE, CHESHIRE, SK§ 4EE
STYLI Replacements for virtwally all ACOS, BSR, COLLARO, GARRARD, PHILIPS,
IR DN SRR MU GEFTT WY SRR W B RONETTE, SONOTONE, Single Tip: Sapphire 18p. Diamond 35p. Double Tip: Can be

Stereo/LP + 78 or ST/LP 4 ST/LP Sapphire 32p. Double Tip: Diamond 3T/LF 5 Sap-
phire 7G88060511; Dismond S’I‘I£Iil;0+ Di]iamﬂn{n}l ST/LP £1-20. For GOLDRING Diamond
. G800, , and G850 at £1-90 each. GRODE at £3-75. (SHURE, PICKERINA, are in
Please Send free prOSpECtUS to' List.) IF IN DOUBT SEND YOUR OLD ONE: IMMEDIATE RETURN GUARANTEED
Charges 9p any quantity.
CARTRIDGES. All with siyli and fittings. Replacements for ACOS GP/9I1SC (Mono-
Stereo compat. -+ 78) scries at 98p. GPH3 Htervo — 78, £1-85. GP 94 Ceramic Stereo + 7o
at £1-75. For RONETTE DC400/3CM (speed change switch at front for GP67, TCR &c.)
£1-15. SONOTONE 9TAHC (Dia, stylus) £1-98. 9TAHCG (slimmer ior many (arranl
pick-ups) £2-18. For BSR X3H, X5H, XM at £1-25 ea. SX5I, and SX5M at £1-60 ea.
TC8H at £1-40, TCS Stereo (3 pin<) £2-00. Charges 9p any Q“(llltlt‘
RECORDING TAPE 5" 600 ft. 40p. 517 900 it. 55p. 77 1200 ft. 62p. 57 900 ft. 57p. 53"
1200 ft. 65p. 77 1800 £1-05. ALL FII\EST BRITISH MYLAR. Charges: 5” and 53"
one to 4, 9p each; 5 and over 33p the lot, Charges for 77 1-3, 11p cach. 4 & 5, 38p the lot
6 and over 39p the lot.
PICK-UP WIRE, Super thin. flex scrd. 2-core 8p yid. 4-core 14p yd. Charges up to 10 yds.
8p lot. Over 10 yds. no charges.
SPEAKERS. 217, 3, 8 or 64 ohms {stale which) 55p. Charges 9p ea. 12”7 Round, fitted cone
tweeter, 6 watts undistorted, 3, 8 or 15 ohms (state which) £2-20 (charges 30p). OR, PATR

THE PEMBR‘DGE COLLEGE 0 F ELECTRDN‘CS I ggl?NgglEX%}éowfég?lsﬂ?:gg; zl“:aéigi.ls. asstad. cols, ea. 5 yds. Solid core 17p (8p charges).

‘ Name
I Address

(Dept. PW1 ) 34a Hereford Rd., London W2 BA EARPIRCES. Magniti

ARPIECES. Magnetic,
Op (all 9p up to
NORRTS TG FUNERA NSNS IR NI RERREN _ T
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2.5 or 3-5mm plug, (state which) 13p. CRYSTAL (3-5mm only)

6).
VIBRATORS. 7-pin SYNCH. (128R7 type) ¥2p. 4-pin NON-<¥nech. (1211 D4) 40p (all 9p ea.)
SEND SAE NOW FOR FREE COMPONENTS LIST.




PHOTOGRAPHY

Photographic film (even so called panchromatic)
is most sensitive in the blue region and for this
reason blue tubes are best suited to making photo-
graphic records. However, fast film (400ASA) to-
gether with a wide aperture, f2-8 or better, can
give reasonably short exposures from a green tube.

When using single lens reflex cameras, best suited
to this type of work, it is important to remember
that the image on the film is scanned from right
to left (lens inversion) and the direction of motion
of the blind could well be from left to right, giving
a small vertical exposure if the scope sweep speed
is slow. The average shutter takes 1/30 or 1/60 of
a second to scan the film and so one must be aware
of these difficulties when dealing with fairly slow
sweep speeds at fast shutter speeds. For single shot
photography it is best to have the shutter com-
pletely open before the appearance of the trace.

ABERRATIONS

The ideal characteristics of a cathode ray tube
are not always realised in practice due to assump-
tions in the theory, or plain constructional error
(anodes off axis, etc.). One of the most important
flaws or “aberrations” is that known as “Astig-
matism” and this has already been dealt with,
together with its cure.

| ' Y plates X plates
i ! |
I
I |
(a; (b)

Fig. 8: Pin cushion distortion (a) can be corrected by shaping the plates
as in (b). (c) illustrates barrel distortion and (d) trapezium distortion.

Most of the other aberrations are most apparent
when the tube is displaying a raster. Ideally such a
raster should be capable of being focused .into a
perfect square of scan lines, all in focus. Some de-
focusing occurs in deflections due to lens action
between the final anode and plates, and between the
plates. The effect between the plates is reduced by
placing an “interplate shield” between the two sets
of plates with a hole for the beam to pass through.
This shield is at final anode potential and reduces
the defocusing effects.

If the raster takes on the shape of Fig. 8a the
distortion is known as pin-cushion distortion and is

caused by the deflected beam travelling through a
greater distance between the second set of plates
thus arriving at an oblique angle. This can be re-
duced by making the second pair of plates as in
Fig. 8b. Fig. 8c shows barrel distortion caused by
loss of extreme scanning sensitivity due to the PDA
fields. This can only be reduced by careful design
of the PDA spiral. Fig. 8d shows trapezium distor-

. tion. This is caused by asymmetrical Y deflection

accelerating the beam as the driven Y plate goes
positive and decreasing the X sensitivity accordingly.
Specially designed plates are available for asym-
metrical deflection only.

CRT DEFECTS

Other defects occur in specific tubes and it must
be realised that any CRT is a compromise between
conflicting fdctors. Consequently the best instrument
tubes as fitted in laboratory scopes can cost several
hundreds of pounds, but the home constructor can
purchase surplus tubes for just a few pounds and
many quite good home-made scopes have been built
using these tubes.

With age or abuse cathode ray tubes tend to
develop faults the most serious of which is likely
to occur at virtually any time, is when the mechani-
cal structure of the electron gun fails. The gun is
constructed with tiny spot welds and severe shock
or vibration can cause an element to be dislodged.
If this happens the tube is almost surely destined
for scrap.

Also linked to the mechanical structure of the
tube is a fault producing what is known as a “soft”
tube. This occurs when a small amount of air leaks
into the bulb through an imperfect glass-to-metal
seal. This may become evident only after many hours
of operation and the symptoms are a diffuse display
and a blue glow in the gun assembly. As the pres-
sure inside the tube rises further, tracking occurs
in the gun and external circuits can be damaged.
In order to avoid this fault occurring it is necessary

.to take great care when handling the tube and mak-

ing connections to it. Connections should never be
soldered directly on to the tube pins as this is
almost certain to break a seal or even crack the
envelope, with glass flying everywhere at high
velocity.

Perhaps the most common fault, linked directly
to old age, is low. cathode emission. The cathode
surface looses emissivity either by the emissive layer
evaporating or becoming poisoned by the remaining
gas in the tube. The effect is that in order to sece a
trace at all the brightness control has to be advanced
so far that the beam spot goes out of focus and
silvery. The silvery effect is due to the cathode emit-
ting in patches and on some scopes, if the focus
control has sufficient range (making focus anode
nearly the same potential as final anode), it is pos-
sible to produce an image of the cathode on the
screen. The image looks a little like the full moon,
the dark patches representing areas of low emission.

Sometimes a low emission tube can be improved
by deflecting the spot off screen and turning bright-
ness full up for a couple of hours. If this does not
work a small transformer supplying 6-3V-+10% can
be used to supply the heater (common practice in
TV’s). However the insulation of such transformers
is doubtful over 1kV-and a breakdown would make
the tube heater/cathode short or damage it in an
even worse manner. A small auto transformer is
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Total Buiﬁiing Costs

£7.23 P P & Ins. 44p

(Overseas
(+ 89 VAT 57p)

% 4 Transistor Earpiece Radio.
Amplifier.

+% Signal Tracer.

% Signal Injector.

% Transistor Tester NPN-PNP. Radio.

% 4 Transistor Push Pull
Amplifier.

Components Enclude: 24 Resistors @ 21 Capacitors

® Mica Baseboard @ 3 12-way connectors @ 2 Volume controls e
I obs ® Ready Wound MW/LW/SW Coil:
yards of wire® 1 Yard of sleeving etc. ® Parts Price List and Plans 50p. (Free with parts).

Tuning Condenser ® 3 Kn

.ompletely Solderiess Electronic Construction Kit
Build these projects without soidering iron or solder
% & Transistor Push Pull
% 7 Transistor Loudspeaker
Radio MW/
% & Transistor Short Wave

% Electronic Metronome.
% Electroniec Noise Generator

% Batteryless Crystal Radio.
% One Transistor Radio.

% 2 Transistor Regenerative
LW. adio.

% 3 Transistor Regenerative
fo.

% Audible Continuity Tester.
% Sensitive Pre-Amplifier.

® 10 Transistors @ 34" Loudspeaker ® Earpiece
2 Slider Switches @ 1
s ® Ferrite Rod e 64

P & P £1:85)

ROAMER
NINE

WITH V.H.F.
INCLUDING
AIRCRAFT

Nine Transistors, 9 Tuneable wavebands as Roamer Ten.
Built in ferrite rod aerial for MW/LW. Retractable
chrome-plated telescopic aerial for VHF and 8W. Push
Pull output using 600 m'W transistors. 9 Transistors and
3 diodes, tuning condenser with V.H.F. section, separate
coil for aireraft, moving coil loudspeaker, volume QN/GFF
and wavechange controls. Attractive all white case with
red grille and carrying strap. Size 937 x 77 x 237
approx. Partg Price List and Plans 30p (Free with parts).

Tota| P P & Ins. 44p
Hee £6°95 b
Building P & P £1-85)

Costs (+ 8% VAT 55p)

POCKET
FIVE

NOW WITH 3” LOUD- 4
SPEAKER

3 Tunable wavebands, M.W.
L.W. and Trawler Band,
7 stages, § transistors and

2 diodes, supersensitive Total Building Costs
ferrite rod aerial, atractive black PP &
and gold case. Size 53 x 137 x £2 '5 Ina.
8%” approx. Plans and Parts 26p

Price List 15p (Free with parts). (+89 VAT 20p)~
(Overseas P & P £1-25)

TRANSONA
FIVE NOW WITH 3~

LOUDSPEAKER
‘Wavebands, transistors and

-~

’

4

NEW

Everyday
Series

Build this
exciting New
series of designs

E.V.5. 5 Transistors and 2 diodes. MW/LW. Powered
by 4% volt Battery. Ferrite rod aerial, tuning condenser,
volume control, and now with 3” loudspeaker, Attractive
case with red speaker grille. 8ize 9” x 51" X 2§” approx.
Parts Price List and Plans 15p. Free with parts.

Total = P P & Ins. 30p
Building {+ 8% VAT 23p)
costs (Overseas P & P £1-25)

E.V.8. Case and looks as above. 6 Transistors and 3
diodes. Powered by 9 volt battery. Ferrite rod aerial,
3” loudspeaker, etc., MW/LW coverage. Push Pull out-
put. Parts Price List and Plans 15p. Free with parte.

Total = PP & Ins. 30p
Building 3 {+ 89% VAT 29p)
Costs (Overseas P & P £1-25)

E.V.7. Case and looks as above. 7 Transistors and 3
dicdes. Six wavebands. MW/LW, Trawler Band, SW1.
SW2, SW2, powered by 9 volt battery. Push Pull output.
"Telescopic aerial for short waves. 37 Loudspeaker.

Parts Price List and Hasy Build Plans 20p. Free with
parts. Overseaz P & P £1-05.

Total P P & Ins. 3ip
Building £4 '08 Overseas P & P £1.85
Costs (-+ 89, VAT 32p)

ROAMER EIGHT
Mk |

NOW WITH VARIABLE
TONE CONTROL

7 Tunable Wavebands: MWI1,
MW2, LW, 3WI1, SW2, SW3
and Trawler Band. Built in
Ferrite Rod Aerial for MW and LW. Chrome plated Tele-
scopic aerial can be angled and rotated for peak short
wave listening. Push pull output using 600mW transistors.
Car aerial and Tape record sockets. Selectivity switch.
8 transistors plus 3 diodes. Latest 4” 2 watt ferrite magnet

ROAMER
TEN

WITH VEF INCLUD-
ING AIRCRAFT

10 Transistors. Latest 4”
2 wait Ferrite Magnet
Loudspeakers.

8 Tunable Wavebands,
MW1, MW2, LW, SW1,
SW2, SW3, Trawler
Bend, VHF and Local
Stations also Aircraft Band.

Built in Ferrite Rod Aerial for MW/LW. Chrome
plated 7 section Telescopic Aerial, can be angled
and rotated for peak short wave and VHEF listening. Push
Pull output using 600mW Transistors. Car Aerial and
Tape Record Sockets. 10 Transistors plus 3 Diodes,
Ganged Tuning Condenser with VET section. Separate
coil for Atrcraft Band. Volume on/off. Wave Change and
tone Controls. Attractive Case in black with silver block-
ing. 8ize 9”7 x 77 x 4”. Easy to follow instructions and
diagrams. Parts price list and plans 30p (FREE with

parts).
£8-50

Total building costs
{Overseas P & P £1-85)
(+ 8% VAT 68p)
“ EDU-
KIT”

Build Radios,
Amplifiers, etc.
from easy stage
dlagrams.

Pr&
Ins. 52p

Five units
including master unit
to construct,

G ts include

loudspeaker. Air spaced ganged tuning d . Volume/

speaker as Pocket Five. ¢ Onfoff, tuning, wave change and tone controls. Attractive
. o If;rgerr Case chith R‘;d case in rich chestnut shade with gold blocking. Size 8 X 7 x :
TR i Speaker Grille and Tuning ) 4in. approx. Easy to follow instructions and diagrams.
otal Building Costs Dial. Plans and Parts § Parts price list and plans 25p (FREE with parts). E
-75 PP &Ins. Price List 15p (Free with - PP & Ins. 47
Total building costs M ns. &7p
26p parts). Overseas P & P £1-85) £6 (+ 8% VAT :
(+89% VAT 21p) (Overseas P & P £1-25) ’ 56p) !
¥
TRANS EIGHT 8 TRANSISTORS and 3 DIODES
6 Tunable Wavebands: MW, LW, SWI, SW2, 8W3 and Trawler Band.
Sensitive ferrite rod aerial for M.W. and L.W. Telescopic aerial for Short
Waves. 3in, Speaker. 8 improved type transistors plus 3 diodes. Attractive ¥
case in black with red grille, dial and ]
black knobs with polished metal inserts. Total building costs §
Size 9 x 5} x 2fin. approx. Push pull . ]
outpub. Battery economiser switch for PP & Ins. 33p 4
extended battery life. Ample power to . 4
drive a larger speaker. Parts price list (+ 8% VAT 36p) ¥
and plans 25p (FREE with parts). (Overseas P & P £1-25) t

ROAMER SIX

Trawler band plus an extra Medium
ete. Sensitive ferrite rod aerial and
8 stages—6 transistors and 2 diodes.

PP P PP PP PP OO PP POV O PPO PO PPPPPPPP PPN
N vv'VV'vvv'vvvv"vvvv'vvrv"'vv"'

{

CASE AND LOOKS AS TRANS-EIGHT

6 Tunable Wavebands: MW, LW, SW1, SW2.
waveband for easier tuning of Luxemboitrg,
telezcopic aerial for Short Waves. 3in. Speaker
Attractive black case with red grille, dial and

To RADIO EXCHANG

I enclose £

black knobs with polished metalinserts,  Total P P & Ins. 31p Name
Sizet 9 x 5{1x 23in, approx. Plans and  building £3 '9 (Overseas
parts price lish 25p (FREE with parts). costs P& P £1-85)
(+ 89 VAT 32p) Address.............

Tuning Condenser: 2 Volume Controls: 2 Slider Switches:
Fine Tone 3” Moving Coil Speaker: Terminal Strip : Ferrite
Rod Ariel: Battery Clips: 4 Tag Boards: 10 Transistors:
4 Diodes: Resistors: Capacitors: Three ¥” Knobs. Units
once constructed are detachable from Master Unit,
enabling them to be stored for future wuse. Ideal for
Schools, Educational Authorities and all those interested
in radio construction.

Parts price list and plans 25p (FREE with parts).

Total building £ 5 M 50 PP & Ins. 83p

costs {Overseas P & P £1-85)
{4+ 89% VAT 44p)

RADIO EXCHANGE LTD

< Callers side entrance “Lavells” shop.
% Open 10-1, 2.30-4.30, Mon.-Fri. 9-12 Sat.

2 A EEEEEEREEEDS
E €O, 6la HIGH STREET, BEDFORD, MK40 1SA g

Tel, : 0284 52867. Reg. No. 788872,

(Dept. pwit) B
W E W EEENRERSNSEHR



PRACTICAL VL 50 0.7
ISSUE 813

"WIRELESS  wouw

" BRITAIN'S PREMIER MAGAZINE FOR THE DO-IT-YOURSELF RADIO AND ELECTRONICS CONSTRUGTOR

"EDITOR .
Lionel E. Howes, G3AYA

. ASSISTANT EDITOR
Eric Dowdeswell, G4AR

- ART EDITOR

A. NEWS & COMMENT
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STAFF CHANGES

Lionel Howes has been appointed Editor of

Practical Wireless and of our associate magazine

Television. Eric Dowdeswell has been appointed
Assistant Editor of Practical Wireless.

+

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 published designs. All correspondents expecting a reply should enclose a stamped addressed envelope.
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HUGE DISCOUNTS |AKAI TAPE UNITS sisie= — GXCSI0D2£189-90 £135-95
O LeAIe  ALese perces NCLUDE va | GXC 38D EELII0-72 £72:50 GXR 82D "£122:65 £8§ 95
GXC38  £147-19 £104-95 4000 DS  £130:12 £94.95

LNy i) m,te,ES"!.,Efa';?f:I CREDIT TERMS | GXC 38D  £137-38 £97-95 4000 DBcotsn£ |96-27 £139-95
isc Price RSC Price | GXC 46D  £157-59 £109-95 1721 L £118-58 £84-95

WHARFEDALE DENTON  £42.31 Pr. £29.95 GXC40T  £186-09 £135-95 CR 81D £98-10 £69-95
WHARFEDALE LINTON  £52-39Pr.£3895 | gxc 75D  £199-90 £142-95 (€S33D £105-8] £75-95

LEAK 250 SPEAKERS £65-48 Pr. £42-00 ]
LINEAR 202 AMPLIFIER £3923  £24-95 GOLDRING GL72 T/Tabie & G800 £29-95  (Acorox. value £46) Carr. 75p

GOLDRING GL75 T/Table & GSOO £34'95 {Approx. value €65) Carr. 85p
. £36-95
R L R AP Tuner £ & a5 | PIONEER PLI2D T/Table on plinth & cover £41-75 List £61-90
ROTEL RX150 A Tuner/Amp £77-09 = £54-95 | BSR TD8S 8 track player. Special price £14-95
LEAK 2000 Tuner/Amp £165-70 £134.95 | T/TABLES with MAGNETIC CARTRIDGE/PLINTH & COVER
Wharfedale Denton Tun/Amp £53-28 £59-95 | GARRARD SP25 MK IV with G850 Special Price £19-95 (Carr. £1)
RANK 150a Stereo System £139-90  £79-95 [ McDONALD MP60 with G800 or G850 ,, » E19-95 (Core. £1)
A S o SEot comrecr st Sovt 2 11~ *** | RANK_BD2000 Rec. Price £67-27 £48 95(car. £
FANE HI-FI LOUDSPEAKERS AT APPROXIMATELY HALF-PRICE

UNREPEATABLE OFFER °* BRAND NEW - BOXED - FULLY GUARANTEED for High-Fidelity NOT Group Disco use

Available by Mail Order only due to small quantities of some SAE for leaflets. Please state lmpedance required.
Model Price Model Price  Model Price  Model Price  Model Price  Model Price  Model Pric Model Price
505 £273 806 £2-56  121/10 £3-17  138/i0LR £2-50 138/15TLR  £496 122/10TLR £8-38 12"/14ALR 59 52 152/124 £11-33
506 £2-61 1001 £4-37  121/10T £3-37 138/10TLR  £2:63 10i/10A £4:97 122/12 £6-75 £10- 162/14 £12-49
507 £1-08 1002 £4-18  121j11 23-58 138/11 £3-56 101/14 £6-64 122/124 £7-08 122/17A £10~59 152{17 £14-96
508 98 1006 £365 121/11T £3-78 138/11LR £3-87  101/14A £6-74 122/12D £6-88 122/17T . £10-58 163 £17-48
801 £3-93 1006 £3-50 121/15 £4-61  138/13 £8-83 122710 £518 129f12T £7-08 122/17LR  £10-98
802 £3-69 1008 £2-93 121/15LR £5-33  138/13LR £4-15  122/10A £549 122/14 £8-47 122/17ALR £11-81
802T £3'82 1001LR £5-08 138/10 £218  138/15 £4-51 122/10LR £6-03 122/14A £8-80 152/10 £8-26
-’05 £3-25 100511 £4:837  13%/10T £231 13”/15Ln £483  122/10T £5-49 122/14LR £8-19 15212 £10-84
~RSC GHE Mkl 6+6 WATT hi I : Teak veneer  Carr. 50p.
6 PTG LGN Hi-FI SPEAKER ENCLOSURES Itk yooeer  Car or
Controls: Bass, Treble, Vol. and Bal. 10 Transistors pius Diodes. Qutnut JEB 16 x 11 x 9in. Cut for Bin. spkr. £5-95

rating I.H.F.M. Frequency range 20-20,000 c.p.s. Bass Control = 12db. SEI0 25 x 16 x 9in. Cut for 10in. and Tweeter £8:95
Treble Control + 13db. Selector switch for SEI225 » 16 x 9in. Cut for 12in. and Tweeter £8.95

Crystal P.U. or Tape/Radio. For speaker AUDIOTRINE Hi-FI SPEAKER SYSTEMS

. output impedances of 3 — {5 ohms. For
standard 200-250v. A.C. mains operation. Consisting of matched 12in. 11,000 Gauss 15 Watt 15 ohm
! 325:1;2Ct;)‘l,:t?1:§§ gﬁtciﬁggrchyf&eldk?:gl high quality speaker, crioss-ovet unit and tweeter. Smooth
3 response and extended frequency range . Carr,
g%l}ggm\%vmg gnrm,rg‘]‘,nmcm{%%unﬁg ensure surprisingly realistic reproduction. £7-5 45p
OR SENIOR 15 WATT INCLUDING £795 Carr.
HF126 15,000 GAUSS SPEAKER 50p

COMPREHENSIVE WIRING DIAGRAMS & INSTRUCTIONS £|2 95 Ca.rr
Or FACTORY BUILT IN TEAK VENEERED CABINET
ag illustrated £16-95 or dep. £2-12 and 8 monthly payments £2-12 (Total 519 08)~

R.S.C. : :
AUDIOTRINE HIGH FIDELITY SPEAKERS | noic;, 106 6 Watt HI-FI AMPLIFIER ?ﬁma e |
.,

Heavy construction. Latest high efficiency ceramic magnets. Separate Bass and Treble ‘lift and cut® controls. 3 input sockets for .

Plasticised Cone surround. '“D* or ' lndicates Tweeter Oone Mike, Gram, Radio or Tape. Input selector switch. Qutput for

providing extended frequency range to 15,000 3-15 ohm sp}.rs Max. sensitivity 5mvV. O/P rating IL.H.F.M. Enclosed enanwlled case

Impedance 3 or 8-15 ohms. PLEASE STATE CHO!OE 9 x 2§ x 5iin. Silver finish facia 101 x 3iin, QGarr, FACTORY BUILT
Exceptional periormance st low cost. Complete kit, wiring diagrams and instructions. £7 95 409: £10-95

HF808T 8 10W 2255 |HFi20D 12° 15W 2650

1 10”7 1 £3-60 1! 4
Hrigp 10 10w @80 mrim  1r 1w ezss | RS.C. TAIZ MKIII 6.51 6.5 WATT STEREO AMPLIFIER
Fully Transistorised, Hi-Fi ofp of 6-5 watts per channel. Optimum performance with any
3 g crystal or ceramic P.U. Cartridge, Radio Tuner, Tape Rec. etc. Input Sel. Switeh, Bass
Treble, Vol. & Bal. Controls. COMPLETE KIT OF PARTS WITH FULL £ |2 95
s Tl WéR!iNGTDiAGRAMS & !NS'I‘)?.UC%%E‘DS
actory t with r in Tes ] & 8 mthl mts
12 roths guarantee £16+61 £19-55 555 i

" FANE 807T HIGH FIDELITY SPEAKER

A tull range 8in. 10 watt unit for excellent sound quality, in suitable
enclosure. Cast chassis Roll P.V.C. cone surround and long throw voice
coil to achieve very low fundamental resonance of 30 c.p.s. Tweeter

5 Veneer housing
cone is fitted to extend high note response, Frequency range 25 Hz to

£2-50 (Total $£22-80).

LB SR U ANOR REQUIHD. L 99 Rt i O . Bating 18 war byt ok
MODEL 8037 8” 15w. with parasitic Tweeter. R Y £ 50 . : Eg;poél ?5321?1:;1%5%;5 %txix?g v&?ﬂ?;ﬂ; E}n sdﬁidsﬁﬁgtd
Response 25 Hz to 15 KHz. Gauss 13,000 Imp 3 or 8-15{). s List £6-33 tor ultra low resonance. Pressure Tweeter. Printed Circuit.
HI-FI 8" x 5" 7 watt SPEAKERS Watortal, borene, Torminat amers, 28 £10-78
with parasitic Tweeter 8 ohm imp. P.p. 20p £1 '25 SPECIAL OFFER £1 4 99 Pair 05"’6'; Cati&cl?ree

R.S.C. Mkill SUPER 30 HIGH FIDELITY STEREC AMPI.IFIER ‘YORK® HIGH-FIDELITY 3 SPEAKER SYSTEM

BUILD AN AMPLIFIER WORTH APPROXIMATELY % Moderate size only 25 x 14 X 10in. approx.
DOUBLE THE KIT PRICE INCLUDING CABINET i % Respouse 30-20,000 c.p.s. Impedance 15 ohms

Only high grade components by ieading manufacturers Performance comparable with COMPLETE KIT

* Push Button Selector Swntchmg For Magnetic or units at twice the cost Carr.
* Jack Socket for H C Pick-Ups £25'9 75p
* Neon Indicator X regardless of Price. Deposit £4-71 and 8 monthly payments £3-12 (Total £29-87)
* Satin Silver Finish Metal Fascia  Output (per chan- COMPLETE KIT Consists of (1) 12in. 15w Bass unit with cast chassis, Roil
* Solid State Circuitry nel) 15 watts RMS (less cabinet). . rubber com:isur!‘ou_nd for ulira low resonance. (g) 3-)\:_a§
* Twenty Sihcon Transistors  into 85, Fre. Cary. Jop Sl e el
* F Rectifiers uency Response H i 5 i Adils . e . < Lune

Four Diodes, Four q Yy Sp Cabinet if req. (3) Quantity acounstic damping material. (6) Handsome Teak :vneered

Send S.A.E. for 7 Hz to 70 KHz £4-90 extra. cabinet. (7) Circuit and full instructions.
full descriptive leaflet. 4- 14 dB. Assembled unit in cabinet $42-50

R.S.C. TRANSFORMERS, L.F. CHOKES & RECTIFIERS TULt COARANTERD, tmprarnsied ssd whers mecsmy seLenon
mmsm CLAMPED TYPE 2§ X 24 X 24in. TOP SHROUDED DROP-THRO’ TYPE CHARGER TRANSFORMERS 0-9-15v, 13a. 8175, F‘*fgw
260v., 60mA, 6-3v £1-50 | 260-0-260v. 70mA, 6-3v. 2a., 0-5-6 3v. 2a. £2:25 | 2ia. £1-05; 3a.82-00; 5a.£2-45; 62.82-75; 8.23-00 - W. (Bridged)
250- 0250\' 60mA6 3v ?$) aoncanooeooo £1-80 | 250-0-260v. 100mA, 6-3v. 3-5a. . ......... £2-50 | AUTO (Btep UP/step DOWR) TRAKSFORMERS All  6/12v. D.C.

250-0-260v. 100mA, 6-3v. 2a., 6-3v. la. .. £2.75 b 0-110/120v. 200-230-250v. 50-80 watts £3-50, output. Max. AC.

FULLY SHROUDED UPRIGHT MOUNTING 350-0-360v. BOmA, 6-3v. 2a., 0-5-6-3v. 2a. £2-75 | 150 watts, 24-50 250 wabts £5-50; 500 watts £8-50 input 18v.

250-0-250v. 60mA, 6-3v. %a., 0-5-6-3v. 2a.  £3.25 | 250-0:250v. la, 88p. 22, 49p.

250-0-250v. 100mA, 6-3v. 4a., 0-5-6-37. 3a. £3-75 | 300-0-300v. OUTPUT TRANSFORMERS 3a, 65p. 4a, 81p.
800-0-300v. 100mA, 6-3v. 4a., 0-5-6-3v. 3a. £3-75 [ 300-0-300v. - 63 - Push-Pull 8 watts EL84te 3 Qor15Q .. £1+45 62, 97p.
800-0-300v. 130mA 6-3v. 4a. c.t., 6:3v. 1a. Suitable for Mullard 510 Amnhﬁer o Push-Pull 10 watts 6V6, 3-5-8-150 .. £2:25

For Mullard 510 Amplifier ............ £4.50 | 350-0-360v. 100mA, 6-3v. 4a., 0-5-6-3v. 3a. £3+75 | Push-Pull EL84 to 3or 15 {210-12 watts.. £3-25 L.F. CHOKES
850-0-350v, 100mA, 6-3v. 4a., 0 5-6-3v. 3a. £3-75 § 350-0-350v. 150m4, 6-3v. 4a., 0-5-6-3v. 3a. £4.50 | Push-Pull Ultra Linear for Mullargd 5106, etc. £3-75 150ma, 7-10H, 250
360-0-360v. 150mA, 6-3v. 4a., 0-5-6 3v. 3a. £4:50 §| FILAMENT or TRANSISTOR POWEB. PACK | Push-Pull 15-18 watts, sectionally wound Q £1-10; 100m4,
425-0-425v. 200mA, 6-3v. 4a., c.t., 6v. 3a. £8.50 § Types 6-3v.1-52.77p; 6-3v. 2a, 80p;H-3v.3a. £1-46p; 6L6, KT66, etc., for3or16 Q ........ £3-20 10H, 200 Q 95p;
495-0-425v, 200mA, 6-3v, 4a., Twice 5v. 3a. £8-70 { 6-3v. 6a. £225; 12v. la. 80p; 12v. 3a. or 24v. | Push-Pull 20 watt high quality sectionall; 60mA, 10H, 400

450-0-450v. 250mA, 6-3v. 4a., c.i., 5v. 3a. £9-00 | 1-5a £2-25; 0-9-18v 1}a £1-85; 0-12-25-42v 2a82-75, wound EL34, 6L6, KT66 etc. to 3 or 15 £5-50 Q 36p.
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Units listed below

(a) DISCOMASTER TWIN
TURNTABLE CONSOLE with
integral 100W amplifier
(b) PAIRNE?F HI-FI HEAD-

(c) MATCHING DYNAMIC

TDI DISGO
GCONSOLE

lneorpomting twin Garrard SP25

BSR MP60 type turntables and
Sonobone or Acos Cariridges with
‘MIKE’ (attached to h’phone) @ismond stylii, Separate Vol. con~

(d) PAIR 50 WATT SPEAKERS irols for each turntsble. Also
Black Rexine covered NONITORING FACILITIES, plus

Treble and Bass Controls. Separate

I SPEAKER ‘SPEAKER
TWIN TURNTABLE

WITH PRE-AMP.
and POWER AMPLIFIER

abinets Size apDroX. input for ‘mike’ with vol. control
lS"XlB”XS" switch. Black Vynide covered
() (b) (c) & £l 4( " Cabinet with lid, ses :
(d) Casr. £3-00 illustration on Tett, £75-00
DEP. £19-95 & 19 fortnightly. i’;,ﬁ’;ﬁ;gﬁ‘é{f‘;;;‘,?,_
payments of £7-87 (Total £169-48). 24-22 (Tota} 284-96) Carr. £1.50

FANE |JL TRAHIGH POWER LOUDSPEAKERS

All power ratings are R.M.9. continuous. 2 YEARS' GUARANTER

IMICROPHONE High flux ceramic magnets. ALL CARRIAGE FREE,

Fawareiuatmi ul it ‘POP’ 100 ‘POP’ 60 ‘POP’ 50
DISCOMASTER TWIN TURNTABLE POWER CONSOLE 18”100Wate 157 60 Watt | 12” 50 Watt
MP60 turntabl A i ith 4,000 gauss 14,000 gauss 13,000
gt::‘or:dssfyzl? mi“]fcciﬁigg:ﬂ T DI Console but with bullt-lx: 10‘(:)o:vatt Power Xm- £99 95 8/15a 8/i50 150 £ i‘i"’S
p¥ﬂer. comﬁplete with lid. Or Deposit £11-48 and 18 fortnightly payments £5-74 Carr. £2-50 ‘29,95 £ l 6,95 Torms for nates De
T Palrs
CIEBHC) IDEAL FOR VOCALISTS D’P 23-80xnd8 | Dep, £2.17 and 8 | £390 & % mthlg

Al tml 15 Ohml covered in Rexine and Vynair
TYPE Ci32 30.40 WATTS Fitted two joi tt Hi .
exceptionally effictent, low feedback howl chara :gealffrsw:rithﬁgi:iy ;z"fg‘vf, Oﬁgh cgi‘llax
acteristio high flux 18* x 8” 20 watt Size approx. 54” x 14” x 117, Dep. £5-11 &

speakers. Terms: Dep. £3-85 and 8 £I9'95 mthly pymts. £5-11 £39'95

m'thly payments £2-87 (Total £25-31) Carr. 65p. (Total ,4§ 99) Carr. 85p

AI.I. RSC PRIGES INGLUDE VAT
CRESGENDO

INTEREST CHARGES
SPEAKERS

nthly payments | monthly payments.
£8 80 (Total £34-20) | £2-17 (Total £19.58)

FOR BASS GUITAR, ELECT. ORGAN, ETC.
FANE POP 55’ PH50 Power Tweeter
12” 60 watt 15000 50 i b

S £15:99 | Jrritheetter o 2595

gauss 8-15Q
FANE SPEAKERS ‘POP’ 25/2 12 in. 30 WATT
Dual Cone 15 Q (for uses £8'95 CREDIT TERMS (PAIRS

pymts £3-16 Total
£29-18

PAIR SUITABLE
ALL PURPOSES

AND PUBLIC ADDRESS
TYPE €38/70 70> WATTS. Fitted three

REFUNDED on Credit
Purchases settied in 3 months

other than Bass Guitar or ONLY) Dep, £2-80 & &

Electronic Organ). Carr. free {?&Z %yzin.?d)? 280

MINSTREL 8W GUITAR AMP. | Full range | GROUP EQUIPMENT PACKAGE OFFERS
! 18” 7 0" 8peaker. Output H T.A.L. PHASE 50 MK. IlI AMPLIFIER 43-95 PACKAGE PRICE
Fratts B, Contimaons, 3 Tack Tapats for Miotophons ::‘:d available at P5. PAXE POF $5/8 30W L/§PEAKERS Lok carr.
: srms: Depos! and 8 mon S .
;;Zzﬂﬁ;oﬂa}ﬁie;ﬁ; Caontrol;.ﬂ vo}‘ﬁi"é:‘ém ol Al.l. payments & 87-85 (Total £66:15) Y/ M £56 95 £1-10
T : Deposit £4-40 and ! o
paymenis §8-67 (Total 825-78) Garr. frce 5 BRANCHES | 3 5ak¥oe S0 Tireanins. =%  $3338 rackacz prics
Tozane: Daport £3200 and 12 monthly o gy £63 95 .5
payments o 'otal SR
FAI' PHASE 50 Mk' "I AMPI‘I FIER 50 WATT F.A.L. PHASE 50 AMPLIFIER 243-95 PACKAGE PRICE
Bolid state. 4 Separately controlled inputs Plua master vol. control. PAXB. L18/20 SPKRS (in Cabinets) £25-90 carr.
Ind. Bass and Treble Controls. Protective Circuftry against serious Terms: Deposit -00 and 12 monthly e~ £63‘95 £3-00
output overloading. Output for Speakerfs 8 to 15 ohms. Bize 177 x payments £4-20 (Total £72-40) _!89_85
77 x 73", 200-250v. A.C. matns. Output 50 watts

mausle rating. Or deposit £5-75 & 8 monthly .
payments £5-75. Total £51-75, Carr, Free £43 95
[~ d 50W A

RSG PHANTOM 50’ & utumenier

¥or Lead Guitar, Mic., Gram, Radip, Tape (Not for use with Bass
instruments). Inc. 3 lnpntu and 2 vol. controls plus Treble, Base and Presence.
Output Jack for addit 1 15 ohm Speal Attractively finished in black with
silver-finished fascia and trimmings. Compact size. Fitted carrying handle.

HIGH QUALITY LOUDSPEAKER UNITS
ALL TWO TONE REXINE AND VYNAIR FINISH

L125 50 WATT Fitted pair of 12”7 50 .
watt high flux speakers for conservative £43 ﬂ
rating. Impedance 8-15 ohms. Carr, £1-50

Or deposit £5-11 and 8 monthly payts. of £5-11. Total £45-99
L12/25G 12”7 25 WATT 13,000 L12/1010-15 Watt Veneered
lines 15 ohms Terms for Pairs, .| cabinet 12” unit 8-15 ohm.

e,

T Deposit §8-89 and 8 monthi; - Dep £332 & 8 Aj L 147 X 147 x 97, £7.95
meor:t: £6- §§7“Tom 2678‘;?[) “(IJT:T 51-’)57)’ oNI_Y £49 * 9 5 m:gly‘pylg:tu £3-32 £ I 2 95 C;’r];l.‘%?p. Ten)l:s for P:irs. Dep. £2-05 &
SAE for leafiet UK Malnland SPECIAL PRICE for limited period (Total £29-88) Caxr. 55p. 8 mthly pymts £2-05 (Total £18-45).

REGENT 50X 50 WATT AMP. GP30 AMPLIFIER C4/100 HEAVY

A powerful high quality unit for lead,
rhythm guitar, vocalists, gram, radio, tape.
50w Peak O/F rating. Not for Bass Guitar.

Y Two Fane heavy duty high flux 12in. spkrs.
% Four Jack inputs and two Volume

For Guitar, Vocal or

Instrumental Group
A ¢ Input, 2 vol. control Hi-Fi
80 watt unit with Separate Bas

DUTY COLUMN
SPEAKERS

Controls for instant use of up to four pick-ups and Treble controls. Current Suitable for Public Address or
or “mikes”. Bass and Treble controls, valves. Peak output rating. Voeal and Instrumental Groups.
Send S.A.E. for leaflet. Credit Terms: Strong Rexine covered cabinet with Fitted four 12”7 50 watt speakers,
Deposit £7-98. & 18 fortnightly handles. Attractive bln.ck/mver P.V.C. fascia. Neon indicator. Robust  attractive  Vynide
payments of £8-99 (Total £78-80). £69 .95 For 200-250v. A.C. mains. For 8 or 15 ohm covered cabinet 58”7 % 16” x10”
REGENT 508 for B Carr. £2:50 speakers. S]e;d B8.A.E. for leaflet. 8 approx. Limited stocks at
or Bass Guitar and g i o SPECIAL  Carr
general purposes. Or Dep. £9-18 & Tern:ls]l eposit £5 5? a;;dss £29 ¢ 9 5 PRICE ~ £1-50 ‘59'95
18 fortnightly payments 82-58. £79,9% | moathly payments o . R Or Dep. 820 and 12 mthly

(Total £91-80). Carr. £2-50

(Total £34-22). prmts £3-90 (Total £66-30).

DISCO LIGHTING A Xeev | FAL DISCO PRE-AMPLIFIER J7sbemixie nene, TITAN 18" 100W SPEAKERS
S0ism0n & Mg operation "ene Vol Control $id G GG | 1 ohe Gare. 75y $£25°95

NEW BRANCHES AT

. Barclaycard MAIL ORDERS & EXPORT ENQUIRIES TO:—
BOLTON, COVENTRY e sIRES DD SOUL et LAk ek 1.
DONCASTER, PRESTON Al e st vy, SLODE ML NGY 22 soy 10,51
Prices correct at 25.9.74 E. & O.E. POSTAGE 40y PER ORDER OR AS GUOTED,
and STOCKPORT Hi-FI CENTRES LTD. TR O F HIBASE WITH ENQUIRIES.

DONCASTER 3 Queensgate, Waterdale Centre.
EDINBUR! (Closad Thurs). Tel. 63063 M
101 Lothian Rd. (Closed Wed.). Tel. 229 9501
GLASGOW 326 Argyle St (Closed Tues.),
Tel, 248 4158
RULL 7 Whitefriargate (Closed Thurs.). Tel. 20505
LEICESTER 32 High Street (Closed Thurs.).Tel. 56420
LEEDS 5-7 County (Mecca) Arcade, Briggate
Closed Wed.). Tel. 28252
LIVERPOOL 73 Dale St. (Closed Wed.). Tel. 236 3573
LONDON 238 Edgware Road, W.2, (Clo_?eii Tl213urs )9

MANCHESTER 60A Oidham Street (Closed Wed)

MIDDLESBROUGH Tel. 236 2

106 Newport Road (Closed Wed.). Tel. 47096
NEWCASTLE UP TYNE 24 Newgate Shoppling

entrs (Closed Wed,), Tel. 21469

NOTTINGHAM 19/19A Market Street
PRESTON : Closed Thurs.). Tel. 48068

41 Friargate Walk, St. Georaes Shoppg Prec. Tel. 51979
SHEFFIELD 13 Exchange Street (Castle Mkt. Blds.)
STOCKPORT Closed Thurs.). Tel.20718
8 Little Underbank (Closed Thurs.). Tel. 480-0777
SUNDERLAND 5 Market Sa. (Closed Wed). Tel. 70573
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R.S.C. BRANCHES OPERATE A 5-DAY WEEK

OPEN ALL DAY SATURDAY
BRADFORD 10 North Parade (Clased Wed ) Tel 25349
BOLTON 23 Deansgate, (Closed Wed.). Tel. 33512
BIRMINGHAM 30/31_Great Western Arc d

Tel. 021-236 1279 (Closed Wed.).
COVENTRY 17 Shelton Square, The Precinct.

Tel, 25983
DERBY 97 St. Peter’s Street, (Closed Wed.), Tel. 41361
DARLINGTON 19 Northgate (Closed We: d_)r IN5e042
el.




ESSENTIAL BOOKS FOR RADIO AMATEURS

TEST EQUIPMENT
for the radio amateur
by H. L. Gibson,CEng, MIEE, GBCGA

Explains in detail the theory behind modern measurement
technigues, and describes many items of equipment of
special. interest to the home constructor. Topics include
signal sources, attenuators, oscilloscopes, swept measure-
ments, aerials and transmission lines. Detailed instructions
are given for the construction of many items of test gear. .
120 pages £2-15 post paid

TELEPRINTER HANDBOOK
by D. J. Goacher, G3LLZ, and
J. G. Denny, G3NTT

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 " £5-40 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.

RADIO AMATEURS’
EXAMINATION MANUAL
by G. L. Benbow, G3HB

The standard book for all would-be licensed radio amateurs
studying for the Radio Amateurs’ Examination.
Fully up-to-date to meet the present examination syllabus

requirements.
96 pages

96 pages Price 95p post paid .
Price 95p 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 Genera! Manager and ask for full details.

RADIO SOCIETY OF GREAT BRITAIN

35 DOUGHTY STREET. LONDON, WCIN 2AE TEL: 01-837 8688

ADGOLA SOLDERINGKITS

INCLUDES THE FAMOUS INVADER' COLDERING INCTRUMENT

|| A quality soldering kit at a price which may never be . 1
£ I73 \

repeated due to rising costs. The kit comprises of the
INCLUDES VAT

renowned Invader Soldering Tool (high safety standards

. low leakage with easily removable bits). Two spare specially
" shaped bits (heavy duty and P.C.B. work). Safety stand
with bit storage provision, dispenser of multi cored solder,
and hints and tips soldering leaflet, all in a presentation
styrene pack. Attach your plug and solder with Adcola.

Posrwow ol

ABCOLA PRODUCTS LTDL ADCOLA HOUSE GAUDEN ROAD LONDON, SW4 BLH
V.A.T. REGD,No.235 6153 72 REGD.No. 442762

SLBO--------------------------------------:{

ENCLOSING P/0, CHEQUE FOR SBLDERING KIT/S £

NAME ADDRESS




PE SCORPIO Mk 2
ignition system kit
new from

ELECTRO SPARES

* 6 OR 12 VOLT
%+ VE AND - VE GROUND

Here's the new, improved version of the original PE
Scorpio Electronic Ignition System—with a big plus over
all the other kits—the PE Scorpio Kit is designed for both
positive and negative ground automotive electrical
systems. Not just+ve ground. Nor just —ve ground. But
both! So if you change cars, you can be almost certain
that you can change over your PE Scorpio Mk.2 as well.
Containing all the components you need, this Electro
Spares PE Scorpio Mk. 2 Kitis simply built, using our easy-
to-follow instructions. Each component is a branded unit
by a reputable manufacturer and carries the manu-
facturer's guarantee. Ready drilled for fast assembly.
Quickly fitted to any car.

When your PE Scorpio Mk. 2 is installed, you instantly
benefit from all these PE Scorpio Mk. 2 advantages.

Y% Easier starting from cold % Firing even with wet or
oiled-up plugs % Smoother running at high speed

% Fuel saving % More power from your engine

¥ Longer spark plug life % No more contact-breakerburn
Electro Spares prices:

Deluxe Kitonly £11.50 inc. VAT and p & p.
Ready Made Unit £14.75 inc. VAT and p & p.
State 6V or12V system.

Send SAE now for details and free list,
= = == — ]

FM VARICAP STEREO TUNER

As featured in the May 1973 issue of 'Practical Electronics’,
Superb Hi-Fi tuner Kit now available from Electro Spares.
Including cabinet and al! components — pre-set Mullard A

modules for R.F. and I.F. circuits. Motorola |.C. Phase Lock m”mim&
Loop Decoder for perfect stereo reception. No alignment ,‘f@“ at}ge efght inchit am

needed. Guaranteed first time results — or send it back, and T 1 i
we'll return it jn perfect order (for a nominal handling charge}). Ud‘f kuse mhe:ecommnde&

Electro Spares price only £28.50 inc. VAT and p & p. | o0 z:%f #mﬁa( dlmé’ﬁ‘?lﬁ
f e e -]
"GEMINI’ STEREO AMPLIFIER

A superb unit with a guaranteed output of 30 watts RMS per
channel into 8 ohms. Full power THD is a mere 0.02%, and
frequency response is —3 dB from 20 Hz to 100 kHz into 8 or
15 ohms. Electro Spares have already sold 100s and 100s of
these Kits. Get yours now ! Depending on your choice of
certain components, the price can vary from £50 to £60 inc.
VAT andp & p.
¥ All components as specified by original authors, and sold
- separately if you wish.
+ Fuil constructional data book with specification graphs,
fault finding guides, etc. 55p plus 4p postage.
% Price List only. Please send S.A.E. (preferably 9 x 4
minimum) for full details.

ELECTRO SPARES

The Componert Centre of the Nodl
288 ECCLESALLRD., SHEFFIELD S118PE(C)
Tel: Sheffield (0742) 668888




3 GANG tuning for high selectivity.

-+ P.P. 65p, and of course all cc

THE NEW NELSQN-JONE

What are the important features to iook for in an FM tuner kit ?
latest and best in circuit design such as:—

MOSFET front end for excellent cross modulation performance and low noise.
VARICAP tuning diodes in back to back configuration for low distortion.

‘CERAMIC filters for defined IF response. L L
INTEGRATED circuit IF amplifiers for reliability and excellent limiting/AM rejection.

The Nelson-dones Tuner has afl of these features and many more,
thousands of working tuners spread across the world.

PUSH BUTT

1€ STABILISED and
CABINET double veneered against warp.

and more importantly the design is fully proven not just with a few prototypes but with many

S FM TUNER

PUSH-BUTTON VARICAP DIODE
TUNING (6 Position)

Exclusive Designer Approved Kits

Naturally it must have an attractive appearance when built, but it must also embody the

PHASE LOCKED Sterco decoder
LED fine tuning indicat

ors,

ON tuning {(with AFC disable) over the FM band (88-104)
S/C protected power supply.

(‘WW'’ JUNE '73)

with Stereo mute, see below

[ Typ. Specn: 20 dB quieting 0-75uV. Image rejection —70dB.i.F. Rejection —85 dB.

Basic tuner module prices start as low as £12-31, with complete kits starting at £26-95 (mono)
ts are ‘availabl tely.

"Qur low cost ali tserviceis

t

Supplied complete with Red LED.

purpose.

Please send large SAE for our latest price
special low prices for complete kits. All our other produ .
PORTUS AND HAYWOOD PHASE LOCKED DECODER (W.W. Sept. '70). Still the lowest
distortion P.L. decoder avallabls. THD typically 0-05% (at Nelson-dones Tuner O/P level)!

0 cust
lists which

TEXAN AMPLIFIER, We hgve designed the tuner case an

amplifier (see ph )
plus P.P. 65p including Teak Sleeve.

pR

withoutaccess to a signal generator,
details all of the many options and
cts remain available,

Price £7-02 when bought with a complete N-J funer kit or £8-28 if bought separately (P.P. 21p).
PLEASE NOTE. Existing tuners are readily convertible and kits/parts are available for this

4 metalwark to match the Texan
Texan kits are available at £30-78

Basic stereo tuner £15 post free.
Basic mono tuner £12 post free.
6 position push buiton units with
integral pots £2-92,

TYP. SPECIFICATION
20V for 30dB S/N
Image rejection 40dB
IF rejection 65dB

VAT at 8% is included in all prices
INTEGREX LIMITED, P.0O. Box 45, Derby, DE1 1ITW Phone Swadlincote (028387) 5432 Telex 377106

No alignment required.
Push button tuning (6
tuning indicator,

Complete with IC
N-J Tuner.)

P. & P. 65p

N EW LOW COST STEREO TUNER Available as basic or complete kits

Muliard LP1186 front end module used with Ceramic IF and IC amplifier.
position) with Interstation Mute, restricted range AFC, single LED
phase focked IC decoder, and complete metalwork and veneered cabinet.
regulated PSU and full assembly instructions. {Mechanicatly identical to

PRICE Complete stereo kit £28-42
Complete mono kit £24-19

FAST-SERVICE. -

ELEGTROMIGS L
58-60 GROVE ROAD,
WINDSOR,BERKS.

m

MONEY BACK IF NOT SATISFIED,
LARGE STOCKS. LOW PRICES.

ALL BRAND NEW TOP -GRADE FULL
SPEC DEVICES.CALLERS WELCOME

SENDIC.¥.0. ADD VAT TO AL PRICES .IN-Uik. PP 13R, EUROFE 25P,OVERSEAS 65P.

GATALOGUE/LISY FHEE SEND $.A.E,

MINITRON 3015F
0-9DP £1.15 ea

LED 0.3" digit
0-9DP £1.49 ea

JUMBO LED 0.6
0-9DP £2.25 ea

LIQUID CRYSTAL
6 digit £18

LEDS 1a0.”

MINI PIN SOURCE OR RED DIFFUSE
LEDS.209 STYLE.NO CLIP. 14P ea

TIL209 RED LED & CLIP  17P ea
BIG 3" RED LED & CLIP 18P ea

ORANGE & GREEN LEDS:
MINI 25P ea.BIG & CLIP 33P ea

INFRA RED LED §£1,2NS§777 33P,
PS12 PHOTO IC/amp/switch £1.

DIGITAL ELOCH

MOS INTEGRATED CIRCUITS,
AYS1224 4 DISIT CLOCK supplied
with l4pin socket & data £4.25%

MM5311/14 6 DIGIT CLOCK with

28 pin socket & data £7.50
3iDIGIT DVM AYS3500 £7.50
4DIGIT COUNTER/DRIVER £7,50

ETTE _
lanesclschs £12-50

STEREO CASSETTE MECHANISM,

As used in imported types
costing £100,0nly requires
a case & electronics,Heads.
supplied.Send for data 15p.

582

702 O

e

cap

703 RF/IF
709 TQ99
709 DIL 14
710 DIL 14 .ifm
720 Radio £1..9
723 Regulatorévp
741 TO99 0.
741 DILB aa
741 DIL14 L
747 Dual 741 ELf
748 DIL 8 EH
1505 IC A/D
Converter £7
7805 1ASV £1.39
7808 1A8V £1.69
7812 1A12V £1.69
7815 1A15V £1,.n9
76009 iW AF  7up

76013 6W AF£1.39
8038 Sig Gen &I

CA3046 €4y
LM30L OPA 4
LM307 OPA 4D

LM308 HiBoPa S'p
LM309K Reg.£2,:4
LM37%1 RF/IF §£:
LM372N AF/IF L1
LM373 £5
LM377 2x2ZW £2.a9
LM380 2W AF 9up
LM3813) 2xpre .52

LM382)amp £2

LM3900 4xOPA 69p

HC1303 £1.:20
1C1306 4ap
MC1310 & LED £2.69
MC1312 SQamp £2.50
MC1330 6up
MC1339 1
MC1350 5By
MC1351 7%
MC1352 7ip
MC1357 £
MC1358 £
MC1375

ki

s & Semiconductors

MFC4000 4r AF 3ip
HMEC4060 R4

SPECIAL OFFERS

HFC6030 741 29p MFC4000 35p
MFC6040 555 67p ZN414 £1.09
HELS0Lo | Bc107,8c108,8109 9p ca
NES 3156/ us 22 IN3055 39p Three for £1
foesgiiey g;tr; 115W/TO3 or 90W plastic
REpr e D 2N3819E 16p ZN3053 17p
NES46 SM RxSl,50 BFY50/51/52/53 all 18y
NESS0 iv ref 79p

1A50Vrect 4p ea IN914 4p

Al TiXER 67p Price each:-

AC127/128 16p TIP2955  orp
AC187/188 19p TIP3055  55p
AD161/162 T5;1  TIS43 UJTI23)
NE562 BC107/8/9 9p  IN40OL A
NE565 BC132/4/7 185 IN4004 0
NE566 BC147/8/9 107  IN4148/914 -
NES67 = BC157/8/9 12%  2N697 o
:N72709 709 BC167/8/9 127  2N706/8  idp
EN72741 741 BC177/8/9 18%  2N2646 4op
5N72748 748 BC182/3/4*1lp  2N2904/5 20y °
SN76151 Bgllz/S/A*lZ; ggggﬁgroygl :
a Ao ; o
5§§22§f §§I§ 2 5 BCY70/1/2 15 2N30s3
SAD loo & IF 4e BD131/2  49p  2N3614
5 2 BEFY50/1/2 18p  2N3702/3
“N40OE 43 BFY53 17p  2X3704/5
IN402T £1.75 BSX20 12[  2N3706/7
FiF403 Servof2.50 MJE2955  95p  2N3708/9
ZN414 AM Rx£1.00 MJE3CSS  62p  283710/11
MPU131put 493  2N3563/64
1qn TTL 0A91 83 2N3566/67
TIP29A 8P 2N3638
TIP30A E7r N3641/2
7400 etc gates 16p TIP31A Sle %NSBiQé
7413 sc}_xmltt 31lp TIP32A 730 IN3832E
Jasl driver SL.08  TIPLIA 78n  IN3oosjs 14m
7473774/ 76 TIP4AZA A9 IN4 249 ) Liip
7475 BzY88 400mw TAG 1/400 55P
7490 Counter 2ENERS 9p C107D1 SCR
7492 Counter BRIDGE RECT 4A/ 400V 55p
74121 mono 1A S0V 20p
T4l driver  L3p o0 crvsom 12 SCL46D TRIAC
Full range in Cat.. GAS " KIT £5 10A7400V 75p

DIL IC's BOARDS 6x4}" £1.50

BAL®renb6Ip

vero

VERO PINSx36 25p.
1“1~PER CLAD VEROBGARD 0,1"
43x5" 27p,21x33" 24p.33x33"27p
33x5" 29p.3ix17" £1.50

24 way edge connector 60p
36way 90p. PLAIN 33"x17 £i
FACE CUTTER 43p. FEC ETCHANT

PRINTED CIRCUIT BOARD KIT £1.69
COPPER BOARD 6x4" 40p.
DESOLDER BRAID reel 59p

HEATSINKS
S£/TOS & 18£/TOI8 Sp ea.
TV4 12p.TV3/T03 16p,4Y1/T03 29p

CAPACITORS

22pf to 0.1uf 4p ea.ELECTROLYTIC
25V 2/10/50/100uf 6p.1000uf 20p I

PRESETS VERT:5p.RESISTORSSS lip

POTS ABorEGIN
ROTARY:12p.SWITCH 13p .BUAL 38p.
SLIDERS:SINGLE 26p.DOUBLE 48p.
SWITCHES:SPST 18p.DPDT 25p.
MINE 3":8PST 39p.PUSH 39w,
BENCH POWER SUPPLY 3-12V i,
DIN PLUGS all 13p ea.Sockets 9p
TRANSFORMERS 1A 6/12V §1.34
BHA 0002 MODULE 1SWATT AMP €5
EALOQ0 4% AF  MODULE £2,49
8W/12V FLUORESCENT LIGHT £3,

Ul sochkets

PROFESSIONAL
GOLD PLATED
a GREY NYLON_
*,14 or 16 PIN
UHLY 15p each,




. 4 The incredible new 004 *MEMORY” Claculator heralds the
) / Id , beginning of a new era in pocket-size electronics! And, thanks
r' 4 to a special arrangement we have made with the suppliers,

you can be among the first in this country to own one

AND SAVE OVERE£36 INTO THE BARGAIN ] Briiliantly

’ designed! Manufactured to the highest standards! So much

R ) PRI/
’A W”m is incorporated into this incredibly compact product of advanced
ﬂ Whether youte a business modern science it's almost unbelievable! Only 2f x 44 x %in.
pacKET GALGULATOB man, an atomic scientist overali approx. So small & light-weight you can slip it into
* 2 pp N your pocket or handbag & not know it’s there at all! Yer
mm WM é—- OF 2?:‘;2&2?;5;;?3‘?:56"\"% wonderful also on Desk Top, in the office, shop or home
/Mmms RECWME/‘NDED 004 "MEMORY ™ Extremely reliable & robust. Designed to give years of perfect.

CALCULATOR IS FOR YOU! service. Bold, clear visual display reading. Large, well-spaced

keys for fast accurate use with utmost ease. The most incredibly
Teul

complicated ions leted in a wink with miraculous

“space-age’' electronic accuracy! Everything worked out with
utter simplicity! Accountant, schoolboy or professor, the 004
“Memory” Calcualtor has a virtually limitless capacity to
solve your every mathematical problem! Works off standard
batteries (obtainable everywhere) also works off 220/250v.
A.C. Mains using mains battery eliminator (available as optional
extra). Brand spanking new. Complete with Owner’s Manual,
Quick Reference Guide, simple instructions with working
examples, and WRITTEN GUARANTEE, ONLY -£15-47,
post etc. 50p. Standard battery & special protective
carry case 50p extra. Mains battery eliminator £2.50
extra, if required. Buy one, or buy as many as you like! What
an investment! At this incredible price you just can’t lose,
You save ££££°'s & ££££°s! Send quickly, test on 7 days
Mail Order approval from receipt of goods, Refund if not
delighted. Or call at either store,

Ll ; N

-

Up\ 70 Pa

Full Business, Scientific & All Basic

Mathematical Functions

Basic Arithmetic, Chain Calculations, Percentages,
V.A.T. Catculations, Net Values, Interest simple and
compound, Depreciation, Mortgages and hire
purchase interest and payments, Counting for stock-
taking, Currency conversion, Taxation calculations,
Statistics, Electronics, etc., etc., etc., Squares, Powers
of Numbers,.Square Root, Reciprocals, Logarithms,
Hyperbolic Functions, "Equations, Physics Calcula- _—— 'SIZE OF A CIGARETTE
tions, Sum_ of Praduct, Polynomials. Computer Maths, :

nTH Roots, Trigonometric and Inverse Trigonometry
Functions, Expanential Functions, etc., etc., etc.

® Problems entered as they are spoken

(ONLY 24INS X4 % INS X%INS OVERALL APPROX) I Order by post to Uxbridge Road or call at either store. l
® Percentages with automatic net value, | callers: ACCESS & BARCLAY CARDS ACCEPTED |
plus or minus Bargains galore at both storés—(COMMERCIAL

@ Amazing “Brain Button” allows ® Large eight digit display ® K Constant on all four functions TRAVELLERS NOTE: Merchandising office at Holborn)
random MEMORY Access @ Fully floating decimal point @ Correction of emtry & function eniry errors ‘ I
@ MASSIVE entry and recalt capacity @ Automatic minus sign @ Correction of decimal point position e - Y

@ Never overflows or loses information @ Automatic true credit balance pius or minus @ Lastanswer canbe recalled even after clearing

SHOPERTUNITIES LTD.

Dept WP/40, 164 UXBRIDGE ROAD, (facing Shepherds Bush
Green), LONDON WI2 8AQ. (Thurs. 1, Fri. 7). Also at 37/39
HIGH HOLBORN (opposite Chancery Lane), LONDON, W.C.l.
(Thur.7 p.m.) BOTH OPEN MON. TO SAT.'9 A.M. TILL 6 P.M.

T ) o '
Ersin Multicore Solder contams 5 cores ® [ ]
of non-corrosive flux. instantly cleaning :
heavily oxidised surfaces. No extra flux
1S required: . ,

( : ) /- 2\
EASY-TO-USE IDEALFOR M Course commences 8th January, 1975
v DlSPENSERS CONST£UC¥8R3E This is your opportunity to train as a television

and radio engineer on our full-time Two-Year

forfast,easy
reliable soldering

/ . . Size 1 cartons in 40/60, 60/40 College Diploma Course specially designed to cover
Size & _ and Savhit alloys the examinations of the City and Guilds Radio,
Savbit alloy % 7 gauges 56 | Television and Electronics Technicians’ Certificate.
1_8 swg, 32p P Full theoretical and practical instruction on all types
{illustrated). of modern receivers—including the latest colour sets.
Size 19A Minimum entrance requirements are Senior
60/40 alloy Size 12 Reel Cambridge or ‘O’ Level, or equivalent in Mathematics
18 swg. 34p for Service and English. ‘
Size 15 Engineers and —— 1 T T 7 I [ ‘! "]
ey 60/40 alloy Electricians. I
(55«:‘3;;— 22 swg, 36p 18 swg k Please send free prospectus to: :

& ) kSavbit alloy ¢1.77 ‘g ) I Name
( BIB WIRE STRIPPERANDCUTTER | | | Address

Deluxe Model 9 Automatic opening spring, V
- locking catch, plastic-covered handles. Case
hardened and precision ground. Adjusts
——— to most wire sizes, Cuts and'strips I
(G- :

flex, splits plastic twin flex.

: : THE PEMBRIDGE COLLEGE OF ELECTRONICS
i ool 306 Hordware Shops. 1 nobianable wnd 1018 drct 0 {Dept. PW7  34a Hereford Rd., London W2 5AJ |

Bib Hi-Fi Accessories Limited, Hemel Hempstead, Herls HP2 7EP

g IV — A N— N N S S R
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| Wire Wound Resistors. Qur. selec-
tion of mixed values. 30 for £1-50.

100 for.£4-00.

Audio Amplifier Module. Mulfard

LP1173, output power, nominal 10 watt,

supply voltage +24 volt, with data and

circuit, £2-50.

Ferguson Stereogram chassis

Model 3357, all transistor, medium

long, VHF/FM. 3 watts per channel

S/M. with connection data, less tuning

scale, £20.

Crystals HC6U: 52:03333 MHz:

52-02500: 52 01667: 51-56667: 51-58330:

37-76250: 37-75000: 12-895-8: 12-891-6:

12:700-0: 9-458-33: 9-456-25: 9-455-55:

9-533-33: 9-531:94: 9-530-55: 9-090-62;

9-087-5:9:096-87: 50p each.

Eleztrolytics. 32/32/32/,F, 325v. 27 -

13" 35p: 2000uF 30v, 27 - 14” 25p:

20001:F 30v, 24” - 1" 25p: 2000xF 35v

3”1 30p: 470..F 100v 3”7 - 14" 25p:

2000 2000xF 25v 2 - 14” 35p: 30,000uF

25v 44" - 24" 50p: 700xF 200v 3¢ 137

30p: 16 16.F 275v 137 17 20p: 40 40°

20iF 275v 3”7 - 17 20p: 4500 900°900;:F

30v 247 14" 50p: 4000,.F 35v 3" - 13"

40p: 200 100:50'100F 325v 3” - 14” 50p:

4000:F 18v. 2”17 20p: 4701F 25v

147 - 4 15p.

Matched pair of bookshelf speakers.

Teak finish, size 12”.- 8" 5”. 8 ' 5 8"

ohms ceramic, 5 watts RMS. Complete

with din leads. £11-00 pair.

Thorn TV IF chassis, 950 series

(less valves), £1-75.

UHF 625 transistor push button tuner

(NSF Telefunken) as used on Decca

MS2400. Brand new and boxed, £3-25.

Light Dependent Resistors (RCA

sq3536) 30p each, 4 for £1-00.

P-C Boards (not computer panels)

1 oft 6 transistor single wave band.

1 oft 4 transistor audio. 1 oft 3 transistor

£1-60, three boards.

Rank EVR Teleplayer colour trans-

lator panels, type and components

on new panels listed as follows, £2-50,
each panel. Z605—14 off BC148:

2 RCA ca3054 (ic): 1 crystal 4-433618

MHz--Z2607—12 off BC148: 1 BC108:

1 BC158: 1 RCA ca3046 (ic), 1 RCA

ca3045 (ic): Z608--23 off BC148: 2

BC158—2612-—12 off ME4103: 2 BC-

251B: 1 BFY50. . .

Mains Droppers, 10 mixed values,

£1-00.

Edgewise Level meters, 200:A,

size 3" overall. 50p. :

Chrome Plastic knobs, 3 types,

4 off.each with spring chip, £1-25.

Die Cast Boxes, 4% ”-3” 95p:
- 85".7 547 - 2" £1-20. 81" - 4" £1-70.
_Aluminium Chassis, 73”54 24"

T0p: 10”7 - 747247 . 85p. 117 . 73" - 247

95p. )

BSR P128, similar to HT70 single play,

with heavy die cast turntable, less

cartridge, £11-00. -

Transistorised FM funer head,

with A.M. gang, slow motion drive

88-108 Mcs, with circuit diagram, £2-30.

Mono Amp Transistorised (Mains)

Ideal for record player 8 ohms 2 watts.

£3-50.

Ferguson Stereogram Chassis. MW/

LW VHF with tuning scale (5+5 watts

sine wave) 15 ohms £28-50.

ALL ITEMS INCLUDE VAT’
All items post paid in GREAT BRITAIN

SURPLECTRONICS

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

584

Thick Film I.C. Audio Amplifiers

stko32 @@

POWER AMPLIFIER

S.T.K. SERIES

1234567880

PRICES INCLUDE VAT AND P&P.

STK 011 | 10W (RL=4 ohm) | £3.14 ea.

STK 025 | 35W (RL=4 ohm) | £5.41ea. EX— STOCKI

STK 032 | 45W (RL=4 ohm) | £6.92 ea.

SEND P.0. OR CHEQUE WITH ORDER TO:-

Guest Distribution

Redlands, Coulsdon, Surrey, CR3 2HT. United Kingdom.
_'TEL: 01-668 7151 TELEX 946880

ualily Loudspeaker
Systemsat half price

Direct from manufacturer as supplied
by us to the trade.

Finished in natural Teak veneer 15
watt 8ohm speaker system containing
Goodmans 8" bass + 3" tweeter

speakers.

Cabinet size 20" high x 12” wide
x 8% deep.

Price, £16.00per pair incl. VAT.

plus £1.25 packing and carriage U.K.
(50p only if collected from Rugby).

Please send cash with order direct to:—

Ben Ford (Hi-Fi Cabinets)i_td.
58 Somers Road Industrial Estate,
Rugby,

Warwickshire, Tel: 0788-78213




rescent Quality omponents

74 SERIF3 TTL
7400 20p 7478 41p
7401 20y 7474 4lp
7402 20p 7475 83p
7403 20p 7476 a4p
7404 20p 7488 49
7408 28p 7489 207
7409 29p 7490 88p
7410 0 7491 4110
7418 8ip 7492 82
7420 20p 493 88
7430 £20p 74100 2087
7441 glp 74121 4%
7442 8ip 74122 88y
7 21-80 74141 £1-10
7447 2146 74154 £1-82
T4MTA £1-80 74192 £215
7448 £1-50 74193 2253
7470 83p 74196 2173
N, 2
LIGHT EMITTING DIODES
Til 209 (Red) With Clip 28p each
'Til 209 (Green) With Clip 88p sach
'Til 209 (Yellow) With Clip each
Mled 500 T092 Type 18p each
LED READOUZS
DL707 .3 Character 14 Pin Dil. 42-00
DL701 as above but + 1 £2-00
DL747 -6 Character 2262
Miniivon
3015 7 Segment 16 Pin Di 4118
3015G as above but & 1 £118
Qlock Chip
CT7001 MOSJLSY Digital- Clock/Calendar Chip Plus
full Circults and Information leaflet 2895
Circuits and Information Sheet 15
Lit 704 Led Display for above illg
Or 4 for 2525
WAFER SWITCHES
1Pole 12 Way
2 Pole 2 Way
2Pole 3 Way
2 Pole 4 Way
2 Pole 6 Way
3Pole 4 Way
4 Pole 3 Way
gll types 1 and less diameter
e
B Yog or 3K
10K,  Lin Less 10K
26K Bwitch 26K,  Less
50K  15p each BOK  Swiich
100K 100K  46p each
200K Double 280K
500K Pole 500K
Switch M
2M  80p each 2M
PRE
Sub Miniature Bkeleton Type €1 Watt Horizontal
Mount!

ing 100, 200 and 500 ohm, 1k, 2:6k, 5k, 10k
25k, 50k, 100k, 250k, 500k, and 1M obm ﬂp each

MAINS TRANEFORMERE

Open Type Double Wound Continuocusly Rated, two
hole fixing clamp with colour coded flying leads, varnish
ux. pize: 13" x 13* x 1}” high

6~0-6 v 100 mfa ‘Primary
3-0-3 v 100 m/a
Our Price £1-88 each

£00/250v MAINS RELAY

Heavy duty contacts 2-500 ohm cejl. All new and unnsed
D.P.D.T. mains relays 50p, Carr. Free. Special quantity
240 per 100 off.

MINIAYURE RFLAYS

Brmd new range of British made Relays, 8ize 137 X
x §7. All two changeovers with 250v 1-5A contacts

md suihbl% :lor fitting on -lm Veroboard.

DOUGLAS TRANSFORMERS
All types are standard 240 volt primary.
MT 102¢t. 0 = 19 = 25 = 33 = 40 = 50&t500M[A

£2-00 each
MT287cs 20-0-20 at 150M/A £1-25
MT241cs 20-0-20 at 30M/A £1-05
MT240cs 15~0-15 at 30M/A £1-06
MT289cs 12-0-12 at SOM/A £1-05
MT28808 3-0-8 at 200M/. £1-05

POWER PACKS

PP1 Switched 8 — 6 ~ 7} — 8 volt 400M/A Transistor and
Zenexr St&bmsed On{0ff 8witch and Polarity Reversal

witch, in a black metal case £6-25 ea

PE2 Switcl\ed 6 - 74 ~ 9 volt Battery Eliminator. Approx
size 237 x 247 x 8}”. Ideal for cassette recorders £2-75
each (philips type £3-00).

PP3 Car converter. From 12v Pos. or Neg. to = § - T4 -9
volt. Easy to fit and transistor regulated £2-50 each

VEROBOARD
x 4
28 x 6 34p 34p 18p
3f x 3¢ 3dp 84p
8 x b 39p 45p
17 x 2} 1-06p Ty 80p
17 x 8 1-45p 1-1¢p I5p
17 % 5 1-85p 1:10p
Pin ingertion tool 2p
Spot face cutter 52p
Pkt. 38 pins (state -1 or -15) 28p
LOUDSPEAKERS
2} 8 ohm 50p
2}* 40 ohm
21” 80 ohm &
5% 8 ohm . ceramie £1-
84" 8 ohm dual gone ceramio £2-50
10” 8 olun dual cone ceramic #3-75
7% x 4 8 ohm ceramic £1-60

#” % 5” & ohm Permanent Magnet
*EMI 13”7 x 8" 430 Kit
5 o]

3—8-—~1 . 2375
*EMI 13”7 x 87350 Kit § chm  £7-50
FANE ULTEA HIGH POWER LOUDSPEAKERS

*Pop 255 30 watt 150 ohm 12” £818
*Pop 55 B0 watt 8/15 ohm 12” £14-50
*Pop 50 50 watt 15 ohm 127 £11-81
*Pop 60 60 watt 8/15 ohm 15 £1540
*Pop 106 100 watt 8/156 ohm 187 £27-00

* Carr. on L{8 over 13 x 8 and 12” 50p per L/S.

ALUMINIUM CHASSIS
Four-sided with corner plates. All are 2} deep.

& x 3 p 197 x 5 D
67 x 47 12 x 8% 87p
8 x 3" 48p 14* x 3% D
8” x 6” 5%p 14" x 97 20p
10% x 77 20p 16” x 67 0p
127 x 8“ 57p 167 x 10" £1-15

ALUMINIOM BOXES
Metal project boxes give your work a pro!essional finish
w

L 0

AB7 2% 53 40p
ARS8 4 1; a0p
AB9 4 22 40p
AB10 4 1; 48p
AB11 4 23 2 40p
AB12 3 2 1 35p
ABl2 6 4 2 55p
AB14 7 5 23 86p
AB15 8 © 6 3 85p
AB16 10 7 3 96p
AB17 10 4% 3 85p
AB18 12 5 3 95p
AB19 12 4 3 £1-28

ABS PLASTIC BOXES

Handy boxes for projecta. extrusion
rails for P.C. or chassis pa.nelsA Fit.bed with Imm front
panels.

1005 = 106mm x 78mm x 46mm = §lp

1006 = 150mm X 75mm x 47mm = 86p

1007 = 184mm X 124dmm X 80mm = 98p

1021 = 106mm x 74mm X 45mm (sloping front) = §0p

CLEAR PLASTIC PANEL METERS

Hize 59mm X 46mm X 85mm these meters require a
38mm hole for mounting.

=0 to 50 micro amp Full Scale

ME? =0 to 100 micro amp Full Scale

=0 to 500 micro amp Full Scale

D
=0 t0 50 volts A.C. Fu!l Beale

MELS

ME17 =0 to 300 volts A.C. Full Reale
MELW ‘8 Meter

TS| “VU'‘ Meter

OUR PRICE £3-00

Q—MAX. SHEET METAL PUNCHES
The easiest and quickest way of punching holes in sheet
metal (up to 1-626mm Mild Steel)

e — QTR PRICE .
DECOK DALO 33PC
ETCH RESIST PEN | ¥, 68p }§e§;
The Decon Dalo 83PC E3 75D T 8p
is a unique instrument 3 83p
for the professional and “an 83p Key
amateur electronics eng- Pra 83p g
ineer, emabling him tg S 88p 8p
prepare in minutes a ,}5’; 88p
per!e&:t printed circuit B eop
QUR PRICE 80p 5" 98p 5]:;1
ADD LUXURY 10 Mo s
YOUR CAR Ii7 98 [l
with a motor driven 1% 2108 )
car aerial 13 £105 )
SPEC:- % 5 section 173’ £1-10 | Key
% extended 137 £1-95 5
tength 100cm 13" £1-43 | 10p
s Length under 13 £1-50
fender 40cm o £905 v
& Cate lngte | 350 3550 jL .
Supplied complete with 287 £4-10 Key
fixing bracket and con- 23" 2526 t“E”
trol switch 28756 3" 2810 ; 20p
1” 8QUARE PUNCH complete with key £2-10
STOP PRESS
H.A50002 le5 watt Amp Module 22730
NES! D
MC1310P Stereo Decoder 1C. £2-00
7805 Regulator £1-40
55p
83p
10p
10p
10p
1.0. SOCKETS
D.LL.
8 pmn
14 pin 14p
16 pin

CABLE LESS SOLDERING IRON
WAHL “ISO — TI¥”
% Completely Portable
% Heats in 5 seconds
* Solders up to 150 joints or more per charge
Rechm'%es automatically in its own stand
% No AC leakage or indueed current to damage delicate
components
% Heats to 700 deg. F. )
v Fine Tip for delicate and genera.l purpose soldering
% Only 8” long and weighs just 6 o:
OUR PB.]‘.GE 5976 (spare Dits are avmlahle)

BARGAIN BOX
Loud buzzer mounted in a metal box complete with two
U2 battery size holder.

Carrent D ed and be used as a fire al but is ideal a8
% 12v lm/At f:I’OI:‘)“”; All %mponentfoggﬁstor the experimenter B Computer a.e;;%!; or mor‘:n%ode pialc;ice hfx:;”zeznn
21/A 12v 28M/A 430 80p ‘boards with R and useful Tra Approx. size—23” x 637 x 1
12/A 6v BaM/A 185 each at least 4 tramsmtors per board. Pive boards g1+ 00 OUR PRICE—50p.
U.K. POSTAGE 15p CRESCENT RADIO LTD. It you construct
L UL s 3 All mail to 11 MAYES ROAD, You shou
STATED WOOD GREEN, LONDON N22 6TL S
V.A.T. Please add Phone: 01-858 3206 CATALOGUE
89 to all Total Callers Welcome at )
% e — 15 Mayes Road & 13 South Mall, Edmonton N9. Price 20p.

585



PRINTED CIRCUIT BOARD TRANSFER SYSTEMS

v |
\AAA A NI N\

Acid resistant transfers for direct application to P.C. Board. This is a
new approach to printed circuit board manufacture, givinga professional
finish with all details that an electronics engineer would require,
including alt drilling positions automatically marked.

Ideal for single unit boards or small quantities. All at a very low cost—
for example an average 6” x 4” layout would cost less than 30p, and
the time taken under one hour, including etching to complete.

The system is simple, briefly it consists of 10 sheets of self adhesive
acid resistant transfers made in required shapes—i.e. edge connectors,
lines, pads, dual in line I.C.’s, 8-10-12. T.O.S Cans, 3-4 lead transistors,
etc., etc.,, which only require pressing into the required positions on
the printed circuit board before etching.

E. R. NICHOLLS, 46 LOWFIELD

.3::‘ r (C o©00o00000000000 \
©% 0% 0% o% o%
T ﬁ o o:o oﬁo o:o e::::- k

TELEPHONE NUMBER : 061-480-2179

The printed circuit transfer system is a genuine offer to the public
and industry. A full money back guarantee is sent with each order,
trade prices on application.

List of Prices

Complete system including post and VAT £2-00
Individual sheets ...................... 2ip
Sample sheet .......cooooeiiiiiini, 22p
Copper laminate (boards) size 6” x 41” 6 sheets. 50p

) (with six months guarantee)
Printed circuit board PCB transfer systems patent applied for.

ROAD, STOCKPORT, CHESHIRE

Brochure, without obligation to:

‘Lsearn-how to become a radio- . - -

-amateur in contact with the whole

-world We give skilled preparation’

for thie G.P.0. licence.

ADDRESS

BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept., |
P.O. Box 156, Jersey, Channel Islands. ]
NAME WEB 114 l
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SHEER SIMPLICITY!

Tape 0.5 BASS
Tuner ..
Gram __~ |
Tape |
Half HYS lnalf HYS/
: , LS <}
.%.g}__:l/
! O
| TREBLE |
1)
i BALANCE
¥ VOLUME .
- | Stereo.Mono switch
. -¥ +¥
7 -
» v | esuso |
] i
dd broremee

MONO ELECTRICAL CIRCUIT DIAGRAM WITH INTERCONNECTIONS FOR STEREO SHOWN

The HY5 is a complete mono hybrid preamplifier, idealy
suited for both mono and sterec applications. Internally
the device consists of twa high quality amplifiers—the
first cantains frequency equalisation and gain correction,
while the second caters for tone control and balance.

TECHNICAL SPECIFICATION
Inputs: Magnetic Pick-up 3mV RIAA: Ceramic Pick-up
30mV; Microphone 10mV; Tuner 100mV; Auxiliary 3-100mV;
Inputimpedance 47kfl at 1kHz. Outputs: Tape 100mV;
Main output Odb {0:775V RMS}. Active Tone Controla:
Trable = 12db at 10kHz; Bass =12db at 100Hz. Distertion:
0-5% at 1kHz. Signal/Noise Ratlo: 68db. Overioad Capa-
bilty: 40db on most sensitive input. Supply Voltage:
*16-25V.
PRICE £4-50 e
P.&P.free

The HY50 is a complete solid state hybrid Hi-Fi amplifier

incorporating its own high conductivity heatsink her-.

metically sealed in black epaxy resin. Only five connections
are provided. input. output. power lines and earth.

TECHNICAL SPECIFICATION .
Qutput Power: 25W RMS into 8kN, Load impedance:
4-16kN. Input Sensiivity 0db (0-775V RMS). Input
Impedance: 47k0. Distortlon: Less than 0-1% at 25W
typically 0-05%. Signal/Nolse Ratlo: Better than 75db.
Frequency Reaponse: 10Hz-50kHz = 3db. Supply Voltage:
"2 25V. Size: 105 x 50 x 25mm.

PRICE £5-98

~48p VAT
P. & P. free

The PSUS0 can be used for sither mono or sterec systems.

TECHNICAL SPECIFICATIONS
Output voltage: 25V Input voltage: 210-240V. Size: L.70.
D 80, H.60mm. .
PRICEES -
P. & P. free

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS

CROSSLAND HOUSE - NACKINGTON - CANTERBURY - KENT

CANTERBURY (0227) 63218




Type

4x12” P.A.Column
1x18"

SR

2’ x 12" Cabinet 4’ x 12" Cabinet

2 x 12" (illustrated above)
4 x 12" (illustrated above)

1 x 15" with two top horn cutouts

Mini Disco (state deck cutout BSR, GARRARD etc.)

Maxi Disco (illustrated) (state deck cutout BSR, GARRARD etc.) 42”x20"'x10" x%
Please ask for quotation on any other type or size of cabinet you may require.

ALL OUR PRICES INCLUDE VAT AND UK DELIVERY

CUSTOM CABINETS, 331 High Street, Rochester, Kent. Tel: Medway (0634) 404199
Speaker Cabinets in kit form represent HUGE SAVINGS

For a long time now a large number of customers have asked us to produce cabinets in kit form, and above we show
examples of cabinet styles and these are now available either fully built or in kit form ready for you to produce a
professional finish in a very shorttime !
Kits are available in all specifications and all the kits contain everything you need as follows :-

1) 4 sides with handle cutouts, front edges rounded, 1 back with jack socket hole, and 1 baffleboard with speaker cutout

.2) P.V.C. cutto size for frame and back, plusfaise frontand back timbers, white front piping and speaker cl.oth

3) Recessed handles with fixing screws, jack socket, all fixing screws, corner plates, glue, and full instructions !

PRICE & TYPE LIST

Disco Console (includes lid not shown)
Takes two slaves

Size Price manufactured Kit price
'36"x18"x13"x3 £19.50 £12.50
31"x31"x13"x 2 £24.50 £17.60
48" x27"x13"x % £30.00 £21.50
31"x31"x13"x3 £24,50 £17.50
36"x20"x13"x3 £21.00 £13.50
33"x20“x10"x% £20.00 £13.00

£25.00 £18.50

PC ETCHING KIT
Contains 11b Fertic Chloride, 100 sq.
ins, copper-clad board, DALO etch-
resist pen, abrasive cleaner, etching
dish & instructions, alt for only £3.30

RESISTORS & CAPACITORS
500 assorted resistors £1,35. 2500
£4.70. 150 poly. ceramic, mica etc
capacitors 80p.

VEROBOARD
100 sq. Ins, assorted slzes and pltches
{no tiny pieces) £1.10,

FERRIC CHLORIDE
Anhydrous technlecal quality to Mil
Spec in 1lb double sealed packs.
1£I§580p, 3ibs £1.65, 10lbs £4.45, 100lbs

PO AMPLIFIER UNIT
Contained In steel case 53 x 5 x 33"
are 2xGET116 transistors on heat
sinks, 3 pot cores, 2 30V zeners, 4
audio transformers, 1% resistors &
caps. With circuit diagram £1,

7tb BARGAIN PARCELS
Hundreds of new components—
Ist s, switches,

3W TAPE AMPLIFIERS

Pollshed wooden cabinet 14 x 13 x 9
containing a sensitive (201V) 4 valve
amplifier with tone & volume controis,
Gives 3 watts output to the 7 x4” 302
speaker. Also a non-standard tape
deck. Supplied In good working
condition with circuit. Standard malins
operation. £4.50, Suitable cassette
£1.10. Spare head 33p. Tape (ex-
computer) 75p. Ampliifier chassis
only, complete and tested (2xECC83,
EL84, EZ80) and speaker £3.

VERSATILE POWER UNIT
Contal ¢ 5

Pots, P

+ PC boards with transistors and
diodes, and loads of odds and
ends. Amazing value at only £2.30.

COMPUTER PANELS

3ibs asstd £1.40, 7Ibs £2.65, 56ibs
£16, Pack containing 500 components
with at least 50 transistors 85p. 12
High quality panels with power
transistors, trimpots, IC's etc £2.50,
Thousands of boards at shops for
callers from S&p.

SLOTMETER
Ex-Pay TV, takes 10p pleces, has 3
digit ~ mechanical (:onmteri coln

mains . 2A
thermal cut-out and bridge rec-
tifier. Will give 1-7-10-5V output
with 2 extra capacitors (supplied)
£1.! Also available as model
garage with switch, lamp, jack plug
etc. (Used for 'Hot Wheels') £1.70,

5 ston  [mp
movement, nylon gearing, switch,
etc. Only £1.20,

MISCELLANEOUS
Transformer, Mains pri  16-0-16V

with 9V tap sec 13A £2, Post office 4
digit ters: 60p. Bal d

. gl 3 al
LEO Hi COMPUTER gture earpieces, use as mic or spkr

. 0Q impedance 30p, 2N3055 38p.
Amvlnlg iate-October. All parts 80 + 80 + 20uF 350V 15p, 10 for £1.15,
available, including 3000 reels tape,

Vi Multimeters: good range in stock
4" decks, power units, etc. from £3-50.

All prices'shown include 8% VAT and postage {mainland only)
SAE list, enquiries.

GREENWELD ELECTRONICS (PWS)

Mall order dept., wholesale/retail shop 51 SHIRLEY PARK ROAD, SOUTH-
AMPTON. Tel 0703 772501, Other retali shops at 21 Deptford Broadway SE8,
Tel 01-692 2009 and 38 Lower Addiscombe Road, Croydon. Callers Weicome.

B

PRACTICAL
WIRELESS

ALL

é SILICON!

ELECTRONIC IGNITION SYSTEM

This Capacitor-Discharge Electronic Ignition System was
described in Practical Wireless, and has proved extremely
popular.

The kit is supplied with a ready-drilled roller-tinned printed-
circuit board and fuliy machined die-cast case with AMP
Electrical Spade Connector Block together with a custom
wound transformer, first grade components and full con-
structional details.

The original circuit employed Germanium Power Transistors
for the negative earth version. WE OFFER SILICON P.N.P.
POWER DEVICES AT NO EXTRA COST! All components
are available separately. Case size 43" x 33" x 2. Complete
assembly and construction manual free with kit, available
separately 25p.

SUITABLE FOR 12V SYSTEMS WITH NEG. OR POS. EARTH.
PRICE: £9-50

Quantity Discounts:

U.K. ORDERS PLEASE ADD VAT

Trade and Overseas 1-5 Nett 6-9 less 10%
Enquiries Invited 10-49 less 15% 50-99 less 20%
Mail Order Only. 100-999 less 25% 1000 up less 30%

PLEASE STATE POS. OR NEG. EARTH WHEN ORDERING
_DABAR ELECTRONIC PRODUCT

N

98 LICHFIELD STREET
WALSALL, Staffs WSI 1UZ
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ALL OUR PRICES INCLUDE V.A.T.

BSR LATEST SUPERS lM

STEREO AND MONO
Plays 127, 10” or 7" recordl
Auto or Manual, A
qulity unit backed by BSB
reliability with 12 months’
guarantee. AC 200/250v..
8ize 18+ x 1liin.

Above motor board S}m
Below motor board 2iin.

. £6 75 Post 45p.

With STEREO and WONO XTAL

PORTABLE PLAYER CABINET

Modern design, Black rexine covered

Sifver front grille. Chrome fittings.
Motor board cut for BSR deck. £4.50 post 45,

COMPACT PORTABLE STEREQ HI-FI

Two tull size loudspeakers 181 x 10 x 3%in. Player
nnit clips to loudspeskers making it extremely compact.
Overall size only 182 ;il 10 x assn 3 watis per channel, plays
recor

Attractive
Teak finish
Weight 131bs.

SPECIAL OFFER
SMITH’S CLOCKWORK 15 AMP
TIME SWITCH 0-60 MINUTES
Single pols two~way,

Surfsce mounting with fizing
screws. Will replace existing wall
switch to givelight for return home,
garage, automatic anti-burgalar lights, etc. Varisble knob.
Turn on or oft at tuil or intermediate settings. Makers
last list price £4-50, Brand new and fully guaranteed.
Fully insulated. OUR PRICE £1-25 Post 25p

Bargain Price
| £25

85p carringe

WEYRAD PSO-—TRANSISTOR COILS
RAZW Ferme’Aerin 250;

Printed Circuit. PCAL. .85p
7.B. Tuning Gang ..£1-20
Weyrad Booklet ...... 10p

OPTL
Driver Trans. LFDT4. 65p
Ferrite Rod 8 x }in. 20p 8 x ;in.20p 3 x §in.10p

VOLUME CONTROLS | 80 onm Coax 5p. s

& K. obma to 2 Meg. LOG or BB!T‘SH AERIALITE
LIN. L/3 20p. D.P. 360. | hos par et o SPACED
STEREO L/$ 56p. D.P. 75p."

Fdge 5K.S.P. Transistor 25p

8in & 10 x 6in ELAC
Hi-Fl SPEAKER

Dusl cone plasticised roll
surround. Large ceramic
mlgnot £50-18,000 ¢/s.
Bass rasonance 55 c/B.

8 ohm 10 watt. £ 75 Bach
3 Post 52

10 inch 12 watt Twin Cone, 8 ohm £4:50

E.M.L 13} x 8in,
SPEAKER SALE!

With twin tweeters £ 4. 50

snd crossover, 10 watt,

State 3 or 8 or 15 ohm.

{As iflustrated) Post 25p
With flared tweeter cone and ceramic
magnet, 10 wait.

Bass res. 45-60 c/s. £2'75
Flux 10,000 gaoss.

Btate 3 or 8 or 15 ohm. Post 25p
BOOKSHELF CABINET

8izs 18 ~ 10 x Bin. teak flnish 25p

EMI. in. BASS WOOFER. 20 WATTS 15Q
RUBBER CONE SUBEOUND £5-50 Post 25p,

BLANK ALUMINIUM CHASSIS. 18 s.w.. 2iin. lidnl
8 x 4in, 45p; 8 x< 6in. 53p; 10 x 7in, 65p; 8i
14 x 9in.90p;18 > 8in.90p; 12 * 3in. 50p
ALUMINIUM OxES.ix.xam wp.lxlxﬂn 20;
6 x4 x 4in, 80p; 9 x 4 x 4in. £1:12 x 4 x 4din, £1-80.
ALUM!MUMPANELS 181 wg.G « 4in, 12p; 8 x 5in, 19).
14 x 3in.20p;10 x 7in.24p; 12 x bin, 25p; 12 x 8in. 3
16 x 8in.84p; 14 > 9in,40p;12 x 12in.47p;16 x 10in. m
PAXOLIN PANEL 10 < 8in. 30p,

SPECIAL OFFER

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

i
i
i
i
i

Post

£6-6

RADIO COMPONENT SPECIALISTS

lustrated Brochure, Radio Books & Components Lists 10p.

Minimum post 20p.

ANOTHER RCS BARGAIN!

ELAC 9 < 5in. HI-F1 SPEAKER. TYPE 59RM. THIS

FA¥OUS AND WIDELY USED UNIT NOW AVAILABLE

AT BARGAIR PRICE £2 95

10 WATT, 8 OHM. CERAMIC MAGNET. .
R.C.S. STABILISED POWER PACK KITS

All parts and instructions with Zener Diode, Printed Circuit,

Bridze Rlcﬂﬂen snd Dooble Wound Maing Transformer.
. Output 8or@oriz

Inp 8.C

or 16 or 18 or 20V d.c. tt 100mA or less.

PLEASE STATE VOLTAGE REQUIRED. £2:20 Pont
Details S.AE. Bize 8% x 1} » 1lfin 20p
R.C.S. GENERAL PURPOSE TRANSISTOR

PRE-AMPLIFIER BRITISH MADE

1den] for Mike, Tape, P.U., &ultu. otc. Can be nsed with
Balmy 9-12v. or H.T. line 200-300V. d.c. operation, Size

13" < 13" % §”. Response 25 o/s. to 25 Kc/s, 26 dB gein.
Yor uu with valve or transistor egnipment. ”P Post

Full instructions supplied. Details 8.A.E. 20p
TEAKWOOD LOUDSPEAKER GRILLS. Will eully fit to
baffle board. Size 18} < 103in—75p. 10} ~ 7iin- 45p.

E.M.l. WOOFER AND TWEETER KIT

‘Wooter 10} » 8}in. Coramic Magnet, 44oz. 13,000 lines,
Tweeter 8iin. square, 10,000 lines, Crouover oondennr

£5 75 Post 45p.

tull §
Power 12 watts.

NEW MODEL “BAKER LOUDSPEAKER" 12in. 50 wait
GROUP 50/12 8 or 15 chm high power tull £ |2_95
range, Professional quality.

BAKER MA]OR 127 £8 50

30-14,500 ¢/s, IBm doubh
cone, wooler and tweeter cone
together with a BAKER
ceramic magnet assembly
having & flux density of
14,000 geuss snd a totsl flux
ol 145,000 Maxwells. Bass
resonance 40 cfs Rated 20
watts. NOTE: 8 or 8 or
15 ohms must be stated.

Module kit, 80-17,000 cfs
with tweeter, crossover, buffle

and insteuctions.  £10.95

Post tree
Ploaso state 3 or 8 or 15 obms.

BAKER “BIG-S0UND” SPEAKERS
'‘Group 25' |‘Group 35' :'Group 50'
12 inch £1 75 12 inch £8. 50

P BIE17.80
3 or 8 or 15 ohm Borsoruohm sorISohm

TEAXK VENEERED HI-FI SPEAKER CABINETS

For 12in, or 10in, dia. speaker 20 x 13 x 8" £10-50 Post 28p

For 13 <8in. or 8in. speaker 16«10 <9~ £8-60 Post 25p
For 8 5m mealm lex sxe~ 24 95 Pon 25

For 6in, and twester £4-00 Post £69

LOUDSPEAKER CABINET WADDLNG 18in. wlda 20p 1t

Post 1ree

BRITISH FM/VHF TUNING HEART

88 to 108 M/CS British made. 2 Transistors ready aligned
requires 10-7 M/CS LF. Complete with tuninx gANg.

EMI 631in. Hi-FI WOOFER
8 ohm, 10 watt. Large ceramic magnet.
Special Rubber cone surround

Connections lnvpliad but some

uentisl Qyr price £3.95 1o 7 ics 18
MAINS TRANSFORMERS A pont

Eagle MT12 12-0-12V 50mA .....coviiiiiianiniees
250-0-250 80 mA. -3V 8- BA 6-3V1Aor§V2A..

3

800-0-300V 120mA, 8:3V 4A C.T.; 63V 2A..
MINIATURE 200V 20mA, 6:3V 14 . .
MIDGET 220V 45maA, 8- 8V 2A og .
HEATER TRANS. -3V ! amp 83p. 3 amp 120
GENERAL PURPOSE LOW VOL'I‘AG Ttlppesﬂosutgutl

8 amyp. 6, 8, 10,12, 6 18,
5amp. 8, 8, 10,12, 16 18 20. ,80 386, 4
E.SQnHISVGnmpslzo 8 amp, 8, 10, 18
5-0-5V £1-30, Ditto 5 amp. £1 50 8-0-6V 500mA 90p
9V 1 amp 95p 12V SOOmA 75p 12V EOOmA 85p 12V 750mA
95p, 12, 36. 48V 2 amp £2. 20V 3 amp £2.

AUTO TRANSFORMERS, 116V to 23DV or 230V to 115V
160W £2-95; 500W £7-50; 750W £10; 1000W £

CHARGER TRANSFORMERS. Inpul 90012507

for 8 or 12V, 14 amp £1-50; 2 amp £1-80; 4 amp 2350
BATTERY c ABGERS. Ready bmlt with leads nnd clips
1i amp £2;: 4 amp £4;

FULL WAVE BRXDGE CHARGER RECTIFIERS;

8 or 12V outpats. 1} amp 40p; 2 amp 55p; 4 amp 85p.

MAINS ISOLATING TRANSFORMER

Primary 0-110-240V. Secondary 0-240V. B8A, 720W,
Insulated terminals, Varnish impregnated, Fully enclosed
in steel cane with fixing leet. OUR PRICE £ |2 Carr.
Famous make. (Value £19) 95p
Can be used as 8300W auto tranaformers 240-110V,

IDEAL FOR COLOUR T.V. OR GARDEN TOOLS.

NEW ELECTROLYTIC CONDENSERS
. 1p ; 100/25V .. 10p . 50-50/300V .. 50p

4/350V.. 14p [ 260/28V . 14p ! 350 4-50/325 .. 85p
8/300V.. 22p | B500/25V . 20p . 82 +82/36 .. 40p
16/450V  25p ' 1000/25V .. 35p 382 . 32/45 OV . 80p
82/450V  85p | 1000/50V .. 47p 32+32+ 32/350V 85p
82/500V 50p | 8-+8/450V.. 22p | 32 +82 +32/450V: 856p
£6/25V .. 10p & 8-+16/450V 28p | 500/350V .. 95p
80/50V .. 10p | 16--16/450V 40p I 4700/83V .. 95p

LOW VOLTAGE ELECTROLYTICS

1, 2, 4, 8, 8, 16, 265, 30, 50, 100 200ml' 16V. 10p.
500mF. 12V, 15p; 25V. 209

1000mF, 18V. 2011. 25V, 859. SOV 47». 100V. 70p.
£000mF, 8V, 25p; : B0

£600mF. 50V. 629. 8000mF, 25V, 7 50V, 85p.
5000mF. 6V, 25p; 12V. 42p; 25V. 785p; 85V 85p; 50V. 95p.

léusxcno SWITCH Single Pole Change Over. 20p, Sub Min
P.

CERAMIC 1pF to 0-01mF, 4p. Silver Mica 2 to 5000pF, 4p.
PAPER 350V-0-1 4). 06 13p; 1mF 169, 2mF 150V 15p.
500V-0-001 to 0-05 4p; 0-1 5p; 0-25 8p; 0-47 25p.

TWIN GAXG, “0-0" 208pF+176»F, £ 20 500pF standard
75p; 865--885 with 25-- 25pF Slow motion Arive 50p.

SHORT WAVE, SINGLE. 10pF 80p; 25pF 56). 50»1" 55p.
NEON PANEL IHDXCATORS 250V ACIDC mber 25p
RESISTORS. iW, IW, > 1p; 2W, 5p. 10Q to IOM
HIGH STABILITY, Iy w. 2?, 10 ohms fo 6 mog. 10p.
Ditto 5% Preferred velues 10 ohms to 10 meg.. 4p.
WIRE-WOUND RESISTORS. 5 wait, 10 wztt 15 “watt
10 ohms to 100K 10p each,

TAPE OSCILLATOR COIL. Valve Type 35p.

* JACK PLUGS 8td. Chroms 20p;

F 0-12,000
c/s. Ideal P.A, Columns,
Hi-Fi Enclosure Systems, etc.
Suitable cabinet 12 < 8 x 6 £4-00

Suitable Tweeter £2-00.

5 ELAC CONE TWEETER

The moving coil diaphragm gives a good
radistion pattern to the higher trequencies
and & smooth extenaion of mm I63DONIS
!rom 1,000 e¢/s to 18,000 o/s. Size 8% x
8} x 2in. deep. Rating 10 watt, 3 ohm
Suitable Post 20p
e Crossover £1-30
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SPEAKER COVERING MATERIALS. SBamples Large 8,A.E.
Horn Tweeters 2-16ke/s, 10W 8 ohm or 15 ohm 2105,
CROSSOVERS TWO-WAY 3000cps 8 or 8 or 16 ohm £1-30
LOUDSPEAKERS 8 OHMS, 7 » 4in, #1-28; 8iin, 81 60
8 : Sin. £1-80 8in. £1-75; 10 x 6in. £1-90; 10in. 42-00,
SPECIAL OFFER: 80 ohm, 2}ln - 2!in

8in., 25 obm. 2{in. dia., 5in.

15 ohm. BHn dis.; ex
3 ohm, 2iin,; 2iin.; 84 Sin, dia, ¢ . 8 ohm $1'50)
RICHARD ~ALLAN .TWIN CONE LOI‘IDS 'EAKERS.
8 in. diameter 4 watt £2-50. 10in. dismeter 5 watt £2-50;
12 in. diameter, 8 watt £2-95.

VALVE OUTPUT TRANS. 40p; MIKE TRANS. 50:1 40p.
Mike trans. mu metal 100:1 £1-25.

MAJOR 100 WATT
ALL PURPOSE
GROUP OR DISCO
AMPLIFIER

All purposs transistorised. Idesal for
Groups, Disco and P.A. 4 inputs
speech and music, 4 way mlxing

£49:

MAJOR 50 WATT 4 INPUTS. 2-WAY MIXING £39

Separste treble and bass controls,

8-WAY CROSSOVER 950 CPS and 3000 CPS
with leads ready £1.95

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

il mix Microphone, records, tape and tuner £4 50
with separate controls into single output. 8 volt.
TWO CHANNEL STEREO VERSION 5.95

BARGAIN 3 WATT AMPLIFIER. 4 Transistor £3 .95
Push-Pull Ready built, with volume, treble
and bass controls 18v. DC operation.

COAXIAL PLUG 10p. PANEL SOCKETS 10p. LIXE 18p
COAXIAL OUTLET BOXES, surface, 85p.

BALANCED TWIN FEEDEB 300 ohml 7» ynrd. JAOK
OCKET Sid.
Chrome Lead Sacket 45p. Phono Plngl 8p. Phono SOckat 8».
8-5mm Chrome 12p. DIN
BOCKETS Chassis 3-pin 109 5-pin 10p. DIN SOCKETS Load
8-pin 18p: 5-pin 25p. DIN PLUGS 8-pin 18p; G-nin 25p.
VALVE HOLDERS. 5p; CERAMIC 10p; CANS bp.

REVERSIBLE 4 POLE MOTOR £2.-25
1,400 r.p.m. Reversible 42 Watt Post 25p
xpmdle 117 % 7f40", 8ize 3} x8”

illusteated, With Cooling Fan Mov AC,

£.M.I. GRAM MOTOR ’ £| .00
120v. or 240v. A.C. 2,400 rpm. 2-pole
70mA, Size 27 x 2¢ x 2% in. Post 25p.

337 WHITEHORSE ROAD, CROYDON

Open 9—6 Wed. 9—1 Sat. 9=—5 (Closed for lunch 1.15—2.30)
Buses 50, 68, I59.

Tel. 01-684 1663
589
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ALL PRICES INCLUDE VAT

AERTAL MAST POLES. Approx. 5ft. 2in. high, 2in. dia. Interlocking ends,
Minimum order 3. As new, £1-25 (each) P. & P. 40p each.

AERIALS. As new. Whip Type 11ft. £1 each. Collapsible type. P. & P. 20p.
New Bases for the above 75p, P. & P. 30p.

TRANSFORMERS

SAFETY MAINS ISOLATING TRANSFORMERS
Prr. 120/240 V Sec. 120/240 V Centre Tapped and Screened
i;ff. VA Size cm. P &P
0.

PAIR OF 4 x 150A VALVES complete with bases ex-equip not tested.
Good condition £3, P. & P. 30p.

BARGAIN PARCELS 14Ib at £1-60 plus 35p p.p.; 28Ib at £3-00 plus
573D p.p.; 561b at £4-95 plus £1 373 p.p. Contains pots, Res. Valves, Diodes.
Tagboards, Chassis, Valveholders, etc. Good value save £££s. Lucky Dip
Service. .

Weight
1b oz

Nooom

==SCoon -

wo—wmN
—O0O0HRBRNGGS

WOOARDUBOIO
OU!U!QNWU!

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

Also 7BP7. All unused as new. Price £2 post paid.

TRANSISTOR BOARDS-—consisting of transistors, diodes and resistors
ctc. Long leads. Good value 12 for £1-00 (min. order) P. & P. 30p.
Quotations for quantity.

OUR SELECTION OF 6-Ex. Equ. METERS consisting of 3in., 2%in., 2in.
hes mill amps, volts, amps. Mixed at the bargain price of £2-20 P. & P. 30p,
- 5 A minimum ordet of six.

BWN — e
Om'o'omwmu‘u—v
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ERS
Auto Taps

0-115-210-240 I-

AUTO TRANSF

f. VA Weight Size cm,
No. (Watts)
13 20

0
E]
4

—NARNwO NG

PHNOO-WOAD
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AGOVANGUNL
XXX XXXX XX

45
61
77
8-6
0-2 "
4-3
4-3
40
8-1

N ———
cXXXXXXXXx
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. A 3 - NEW AERIAL WIRE ON BOARDS 7/22 UNCOVERED 90ft £1, p. & p,
CASE O TRANSFORMERS 25p.
115V mains lead input and U.S.A. 2-pin outlets. 20VA £2-64 pp 38p
S00VA £9:50 pp 80p I0NOVA £15:92 via B.R.S.
TRANSFORMERS
PRIMARY 240-250 VOLTS 12 AND OR 24 VOLT RANGE

[+]
i

AERIAL POLES 4ft high 2” in diameter push-in type as new £1 cach p. & p.
25p each minimum four. .

12

'}Sef. IZA\;"g:V V\;ebight Size em. Secondary Windings EP & P
0. oz b 3
111 05 025 8 48x 29x 35 0-12Vac0-25Ax21-34 23 C.W.0. CARRIAGE CHARGES. MAINLAND ONLY
2131005 | 4 61x 58x 48 0-12Vat0-5Ax2 1.58 30
712 1 112 70x 64x 61 0112Vac lAx2 209 38
8 42 212 83x 77x 700 -60 38 WOULD CUSTOMERS PLEASE ENSURE THAT ALL ORDERS ARE
AT T Bioizd 22 0.1 ol bs PRINTED IN BLOCK CAPITALS AND INCLUDE YOUR ADDRESS.
72 10 5 6 4 99x 96x B6 O 67 53
12 6 612 99x10-2x 86 0-I -6l 53
16 8 81I212:1x 99x102 0-12 62 60 !
20 10 I 8 14:0x 9-6x (I8 0-12Vac {0Ax2 1020 73
30 IS 15 8 140x 121 x11-8 0-12V at I5A x2 [3-70 85 a .
60 30 32 0 172x 153 %140 0-12Vat30Ax2 22.50 * a
30 VOLT RANGE . . :
Amps. Weight Size cm. Secondary Taps ’ Radio Dept., High Street, Cheslyn Hay, Nr Walsali,
ib oz
05 I 4 61ix 58x 48 0-12-15-20-24-30V  1-58 Staffs. “
10 2 4 70x 67x 61 W 218
20 3 4 89x 77x 77 g 318
30 4 8 99x B3x 86 & o 412
28 rrrefes Do i
1 ML 6 x y . ” X
60 8 0 124x 93x102 5 = 694 ENGINEERS
80 12 0 12Ix-8xl102 . 900 -
100 1312 140xto2xI1i8 . . 9-80 ’
50 VOLT RANGE
Amps. Weight Size em. Secondary Taps P&P -
b oz ! £ P
12 7 - ‘1 0-19-25.33-40-50V 2-09
iz e . : i, 308 3

YOURSELF FOR A

“>« | | BETTER JOB - MORE PAY!

»”
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Do you want promotion, a betiér job,
higher pay? “New Opportunities” shows
Yyou how to get them through a low-cost
home study course. There are no books to
buy and you can pay-as-you-learn.

Po

This helpful guide to success should be
read by every ambitious engineer,

Send for this helpful 76 page FREE book
now. No obligation and nobody will call
on you. It could be the best thing you
ever did.

S¥ IR W CUT OUT THIS COUPON Wl IR I Ba
CHOOSE A BRAND NEW FUTURE HERE!

3, THE MINORIES, LONDON. EC3N 1BJ
TELEPHONE: 01-488 3316/8

NEAREST TUBE STATIONS : ALDGATE & LIVERPOOL ST

ADDRESS . . . ...

ormbiects .. e
oo subt A'ccredited by C.A.C.C. Member of AB.C.C.
ISH INSTITUTE OF ENGINEERING. TECHNOLOGY

TﬂkFIATU\?/S;?AN;;g:MERS WJB'E_FSCREE_N{S P&P NOI@ Tick or state subject of inlerest. Post to the address below. l
. 2 2:Bx2:6x2-0 -4
I 4 6-1x5-8x4-8
pRb LS EaE I Build-As-You-Learn Electronic CITY AND GUILDS,
00 6-Ix5-4x4 8 PRACTICAL, RADIO  Engineering- O I and
12 70u s | I AND (GLECTRONICE (o boctronios [) _ WirloE 0 I
4 6 1x5-8ua 8 . — Computer Y AN agpms
8 7-0x6-Ix6- | 01220 198 el e g P E) SRS o
12 8:3x7-7x7-0  0-15-20, 0-1520 378 T ——— e
4 8-3x7-0x7-0 0-15-27, 0-1527 3-06 Electrical Install eneral Badiojs = S ;
3 4 8:9x7-7x7-7  0-1527, 01527 327 o e 1 O I
Radio Servicing, Radio Amatenrs’ Exam
PLEASE ADD 89, FOR V.A.T. l Electrical ) Maintenance and eto. eto. ] l
. INCLUDING P, & P. Draughtsmansiiip [ Repairs (m]
i - : Electrical Transistor
- Mathematics [ Technology ]
BARRIE electronics QI Ryl Sy, =
g ’JAME(BIockcapiml Please) ... s B Sl RIS Y N S———
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MAPLIN ELECTRONIC SUPPLIES

ORGAN BUILDERS

MES announce the very latest development in organ

circuitry.

THE DMO2 .
13 Master Frequencies on ONE tiny cireuit board.
LOOK AT THESE AMAZING ADVANTAGES
J 13 frequencies from C8 to C9. < Each frequency
digitally derived from a SINGLE h.. master oscillator.
% Initial tuning for the WHOLE ORGAN: ONE
SIMPLE ADJUSTMENT. <% Relative tuning NEVER
DRIFTS | % External control allows instant tune-up
to other musicians. Y Outputs will directly drive most
types of dividers including the 8AJ110. J And each
output can also be used as a direct tone source, v Varl-
able DEPTH AND RATE tremulant optional extra,
J% Gold-plated plug-in edge connexion, % Complete
fibre glass board (includi if d) ONLY
3-7in. x 4'5in. % Very low power consumption.
% EXTREMELY ECONOMICAL % B.a.e. please
PRICE. % Ready built, tested for full technical
and fully guaranteed. details,
DMO2T (with tremulant) ONLY

£14-25.

DMO2 (without t) £12-25.
BAJ110 7-stage frequency divider in one 14 pin DIL
package. Sine or square wave input allows operation
from almost any type of master oscillator including the

T'rade enquiries
1

JJ

Keyboards: High quality adjustable type.

Bloping front 49-note C to C £14-35
Flat front 48-note F to E 214-35
Caontact Blocks GB2 (2 make contacts) 19p
Paliadium earth bar ver octave length 15p
8top Tabs rocker type not engraved (white, red.
grey or black) with DPDT switch 49p

REVERBERATION UNIT

Enhances the sound of any electronic musieal instrument.
Ready built spring line driver module saitable for use
with almost any spring line £5-34
Two types of spring line available:
Bhort line
Long line R
S.a.e, please for details, leaflet MES 24

BASIC ORGAN CIRCUIT

Leaflet MES 51 shows complete circuit for a basle fully
polyphonic organ. Send only 15p for leaflet and start
building now! REMEMBER-—when you have built this
organ you will Jater be able t0 use the same top quality

2305
2760

DMO2 (when 97 notes are available). Bquare wave
ts may be modified to saw-tooth by the additi
ot a few components. 8AJ110: £2-63 each OR special

price for pack of 12: £25-00. 8.a.e. please for data sheet.

t parts as the basiz of a large sophisticated
instrument with ali the facilities you want. Watch our
ads for details.

¥SAME

SER%VICE

Centuvion

PROFESSIONAL QUALITY
MENT CASE—4 MODELS

Model 120 all atuminium two part
construction. Top and sides, blue
hammer finish, front, rear and
base: white, Others: mild steel
three part construction.

Top, base, sides and detachable
rear panel, blue hammer. Detach-
able aluminium front pauel finished in white.

Dimensivns in inches. Model 320

Model w H D Price
120 & 2% 6 £2-87
220 6 34 £8-78
221 & 6 6 24-07
320 12 8 12 £8-42

Chassis for model 320 £2-34 extra.
Please send s.a.e. for free illustrated leafiet.

INSTRU-

Bub-miniature
Axial lead electrolytic / e Thle.l;li}s 1074 Catatogue
Mtd V Price Mfd V Price [ > ) is STACKED with dozena
1 63 6p 68 636p ~825 o! tempting new lines.
2265 8 8 w3k K P ks Dusteations
3363 6p 100 4 B8p Mid V Price b and detailed data.
HE s n g o s el ) W ARG
-840 6p 100 25 6p D f S
6863 6p 100 40 6p 470 25 16p] /& S ZocRogiH oy
10 25 6p 100 63 16p 470 40 25p fad - You'll b iMPBESSED
10 63 6p 160 6-38p 680 63 ldp iy Std. 4" st " i St B
156 16 6p 160 16 6p 680 16 16p DIN PLUGS MAINS . R8BS 8 way chasais . 1" stereo plug with our POST FRE!
15 40 6p 150 25 6p 680 25 25p 2 pin (1 flat) 8p P360 3 pin 1-5A socket 68p Plastic 18p ordering system, EX-
15 63 6p 150 40 14p 680 40 98p pin Bp chassis plug with Bereened 30p CITED by our BlG@
22 10 6p 150 63 16p 1000 4 14p 4 pin, 5§ pin A line socket. Por PHONO Open mouo socket VALUE discount vouch~
22 25 6p 220 6p 1000 10 16p (180°), &6 pin.B pair 28p P tasti 5 # 10p; Moulded ers, STAGGERED by our
(240°), 6 pin 10p SA 2190 8 pin 5A 5lug plastic P niono socket 17 with UNBEATABLE speed of
22 63 6p 220 10 @p 1000 16  28p chassis plug Plug screened 12D o presk contacts service. Take the first
gg 13-3 11: ;gg ;g 12; %ggoo 25-3 %g; §A 1862 Line socket Chossis socket 4D 1g5. Moulded stereo step towards real service
DIK Sockets for above 23p socket 3” with 3 NOW! Send ONLY 26p
33 40 6p 220 40 36p 1500 10 20p], pin 3 JACK ‘break contacts 18p; for our beautifully
:; 13 ; ggg Gi 22; ;ggg 12,3 gg; 3 pin, 4 pin, 8 pin McMURDO Std. #” mono plug 3-5mm. plug plastic produced catalogne and
47 25 6p 3;)0 10 8p 2200 10 28p A (180°), 5 pin B RPS 8 way chassis Plastic 18p 9p; screened 15p; leave the rest to usl
47 40 6p 330 16 14p 3300 . 6-3 28p (240°), 7p. 6 pin 9p plug 52p Bcreened 21p open socket 9p.
47 63 6p 330 63 28p 4700 4 28p
LINEARS
POTENTIOMETERS CAs046 to
LH0042C. TO99 (T05). FET i/p Op Amp £4-25p
OMNIUM Rotary miniature carbon track {” spindle. LM301A. 8-pin DIL. Op Amp 89p
MC1303L. 14-pin DIL. Stereo Preamplifier 1-89p
GATHERUM e e MCIZIOP. 14-pin DIL FM Stereo Decoder (ro colle o
needed) -18p
PP3, 6 ete. battery clip dual min. % 5k, 10k, 25k, 50k, 100k, 250k, MFC6040, electronic attenuator 86p
PP1, 9 eto. battery clip separate per pair 8 O MECO010. &pin base, 1W Audio Power Anp a3
. i § Single gang with DP switch FC4000B 1 watt Audio Amp
Pen S 2507 24 Log or Lin Bk to NES55Y. 8-pin DIL, Precision Timer 69p
sleeve. D 9M ax above 38p NE561B. 16-pin DIL, Phase Locked Loop 24-48p
Solder Multicore 22swg 10 metres 25p S$G3402N Amplifier/Multiplier £1-69p
Silicone grease in special dispenser 20mi. 54p B ang out SGL495D. 14-pin DIL Four Quadrant Analogue Multi- -
" W) er 3
Red neon 240V panel mounting X 23p switch Log or Lin ,;,Apnsc. TO99 (TO5), 2 to 37V Voitage Regulator 75p
Lacing Cord Strong rayon cored PVC Sk to 2M as 14A723C. 14-pin DIL, 2 to 37V Voltage Regulator 756
= i1 el 3tk o 2:'
- ~pin » Op Amp P
Panel fuse holders 20mm 20p; 13~ 850} pRESETS u " 14-Di :
. 4A747C. 14-pin DIL, Dual Op Amp £1-05p
Transformers Sub-miniature 0-1W Vert ‘or Horiz. 100, 250, 500, 1k, 2-5k, 5k, | 4A748C. 8-pin DIL. Op Amp 89p
LT700 min. output transformer Pril. 1-2k Q 10k, 25k, 50k, 100k, 250k, 500k, 1M 6p ZN414. TO5. TRF Radio £1-20p
8ec. 5 2 200mW 50p ¢ Full data, pin connexions, etc., on nearly all types listed in our
Sub-min. Mains Transformer catalogue. Price 25p
6-0-6V 100mA 95p
coe ... 5 NEBSSV

8ize:Both approx. 80 x 27 x 25mmn.

Min. Mains Transforiner (Size: 46 x 31 X
88mm) 0-12V 260maA, 0-12V 250mA  £1-36

Mains transformer MT3AT

8-pin DIL

SWITCHES

way; 3 pole 2 to 4 way; 4 pole 2 or 3 way. each 38p.

Pri. 200-220-240V, Sec. 12-15-20-24-30V 2A
£3-31

Mains Transformer MT206AT
Pri.  200-220-240V, 8ec. 0-15-20V 1A,
0-15-20V 1A £3-98

MES CATALOGUE 25p
Qur 80 page catalogue has over 20 pages
showing connexion details and data for our
lete range of t i diodes, LC.'s
etc. 4+ Over 100 Photographs 4 Over 100
line drawings. Seeing exactly what you're
buying makes ordering so easy!

RESISTORS

Carben Film 3W 5% 1Q to 1M; 10% 1-2M to 10M K12

gargon giim tg g‘;‘/; {anmlg%i(lo% 1-2M to 10M El2
arbon Film

Carbon Film 1W 5% 100 to 10M

Metal Oxide §W 2% 10Q to 1M

‘Wirewound 24W 10% 0-22ohms to 0-47ohms

E12 & E24
El12
E12 & E24
E12

Mains rotary DPST 250V 2A 20p

Push to make
non-locking
14p

Toggle 250V 154
with ON/OFF
plate 25p.

Wirewound 2§W 5% lohm to 270chms Bz lzp| Sy DEoR apA A T
E12 values 10, 12, 15, 18, 22, 27, 38, 39, 47, 56, 68, 82 and decades miniature Four Pole DT 3A 240V AC
E24 values 11, 13, 16, 20, 24, 30, 36, 43, 51, 62, 75, 91 and decades | DPDT  8p #8137

Rotary with adjustable stop 1 pole 2 to 12 way; 2 pole 2 to 6

High quality “sub-minia-
ture” toggle switches

8PDT 1-5A 204V AC  b6p
DPDT 1-5A 240V AC 75p

Please add 8%
to the final total.

VAT

Post & packing FREE in U.K.

{(I15p handling charge on orders under £I1.)
First class post pre-paid envelope supplied free with every order.,

Essex. PHONE SOUTHEND (0702)

Ovrders and enquiries for catalogues to MAPLIN
ELECTRONIC SUPPLIES, P.O. Box 3, Rayleigh,

44101
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NEW from AS.P.

“SPLASH PROOF”
SAFETY TRANSFORMER

TRANSFORMERS

760 VA

case,

internal fuse. 110
versions available.

Screen) Housed in a tough }"lbr!glasn
with ecarrying bandle.
with Heavy Duly 3 core power eable,
splash proof outlet plug and socket,

Unit ( indi
Complete

Volt and 240 Volt
Price -20,
Carrlage £1.30

2” and 4” PANEL METERS
2" 4

B81ZF: 60mm Wi
x 46mm High 3
40mm Deep.
Movement 1.R.
Obms

0-50 micro A. 1250
0-100 micro A. 580
0-500 miero A. 170

170

KIZE: 110mm Wide
¥ 82mm High x
431am Deep.
Movement, 1.R.
: hms
0-30 micro A. 1400
0-100 micro A. 730

0-500 micro A. 200
0-1mA

SAFETY ISOLATING
Prim. 120/R40V. Sec. 120/240V. Cenire Tap
with Bereen.
VA ~ -Ret Price Price
Cased Open Post
£ £ £

Price
Plugs
2 Pin -+
1 Eart

(watts) No.

60
100

149

250
350
500
750
1000
1500
2000
3000

ok ek ot

228EEESwunn
geRodggnaas

50 Volts ‘
Prim. 200-240V

Sec. 19 28, I! 10, s0v.
Amns Ref, . Price

Ne, £

¢p 102
0%
104
105
106
107
1%
119

233
800
57
520
&89
1117
1410
1547

40 Yolts

rost Ampa
£

e

Toxacauwn=g

0-30
9-38
042
952
0-32
087
097
0-97

e

Prim, 230-240V,
Sec. 24, 30, 40, 48, 80V,

Price
£
208
356
463
884
7-84
286
1018
18-58
18-15
1800

MINIATURE AND EQUIPMENT

0-5mA
0-10mA
0-50 mA
0-100 mA

170
6
a0
5
-5
03
15K
B0K
300K
170

0-500 mA
0-1 AMT

0-2 AMP

0-25 Volt,
0-50 Volt
0-300 Volt
“g" Moter ~g" Meter

VU Meter 5250 VU Meter

VU Meters are complete with detectors,
Modern wide view.

Price 27 #2-95 Post 10p. Price 4”7 £3-95
Post 10p. Lamps 58p per set.

0-25 Voit.
0-50 Volt
0-300 Volt

§ § watt CARBON FILM RESISTORS
1 watt at 70°C E 12 range 10Q-1MQ 59
tol above 470 K Q2 109, tol at 85p per 100,

ELECTRONIC MAINS TIMER

A reliable unit ideal for tindny
Bathroom/Tojlet -

Ventllators

Btalrway/

Cloakroom

Lighting etc.

Qives up to 30

minas delay betors

swltching off,

Delay 1-30 mins.

adfustable. Max Load 400V A 1 i000 watts
resistive, White Case 337 > 87” « 2”. Pitting
fngtructions included.

Trade Price £5-80. Post 20p.

MAINS KEYNECTOR

The safe, quick, connectar

for electrical appliances,

13 Amp rating, fused.

will connect & numbes

of  appliances

quickly and

sately to

the mains,

ideal for

t iting, dem-

onstrating,

window dis-

Plays, ete. Warning Light, interlocked to

prevent connecting when live.
N Trade Price: £3-25. Post 26p.

12 & 24 Volts prim. 200-240v.

p,
1;;:’ ligles 8ee. 3
3-0-3
0-6
0-6
9-0-%
-9

Gl cammmmnmem.
IR 1

je e

30 Volts
Prim. 200-240V. Sec. 12, 15, £0, 24, S0V,

Prim. 240V with screen.
Yolts

Milliamps
Sec, 2 e Hec. 2

]
o
3

a00
1000

96
o6
0-9
-89
0-8-9

*-1b

0-20
0-15-21
020 300

NO S8CREEN
700 (D/C)
O-15-20 1000 1000
0-156-27 500 500
0-15-27 1000 1600

oo DR AR o A o
BIBRSIRSRSRBISTELE

204

1-72
21l
$28
410
488
80
6-80
850
887

2 28
6§00 P.IV. 809

A DD

[

50 P.IV, 3p
100 P.1.V. 40p
200 P.LY.48p
400 P.LV, 50p

ADD 10p P. & P PER ORDER

PLASTIC CASED SILICON BRIDGE RECTIFIERS

Two Amp Four Amp

100 P.].V. 50p
200 P.1

400 P.1.V. 86p
800 P.LV. 753

8ix Amp

80 P.LYV. 68p
100-P.LV, 7%
200 P.I.

400 P1V. nop

P

AUTO TRANSFORMERS

Cased versions are 240 Volt Mains te 115 Volts, smart
steel cased units coated in tough resin with power lead,
tuse and 115 Volt American type socket up to S00VA.
above 500V A cable entry.

Price
Caaed

- Price Price
VA Ref.
Watts No, 2 & 3 pin’

Tapped at 115, 220, 240 Volt.s
20 113 300

Ts.pped at. llo 200, 220, 240 Volts
150 580 015

&
66
67
83
84
93

Paost.
£

0-30
-39
0

95
73

POWER UNIT Type CC 12-05

Qutput switched 3, 45,6, 7-5
9 and 12 volts at 500 mA D.C
Operates from 240 V maina

guitable for Radios, - Tape.
Recorders, Record Players ete’
Size 7-5 x50 X 14-0em. Price
£3-95. Post 25p.

A.S.P. LTD.

DEPT PWII, SIMMONDS ROAD, WINCHEAP, |§
CANTERBURY, KENT. Tel: (0227) 52436 |

Newest, neatest
system ever de-
vised for storing
small parts and
components : re-
SISCOI'!, CIPICI[ 'S
diodes,  transis-
tors, etc. Rigid
plastic units, in-
terlock together
in vertical and
horizontal _com-
binations. Trans-
parent plastic
drawers have label
slots, ave
space dividers. Build up any
size cabinetfor wnll bench or table to
SINGLE UNITS (5% 24" x 2}

DOUBLE UNIT £

DOUBLE TREBLE £4-90 for

EXTRA LARGE SIZE (SDI) £4-50 for 8.
Carriage 40p. Orders over £10 post free.
QUANTITY DISCOUN

7}% over £30, 0% over £50. Qu:

l PL

N-T-E-R-L-0-C-K-I-N- G
ASTIC. STU RAGE DRAWERS

*) £2- 00
-50 Dozen. TREBLE (3D) £3-50 for 8

NTS! 5% in £1 for orders over £}5

NOTE—When ordering state 3,or 8 or |5 ohms.

X SPECIAL LOUDSPEAKER SALE % Y

BAKER12 MAIJOR £8-50

30-14,500 cps. Double cone woofer.
Baker ceramic magnet 145,000 gauss.
BASS RESONANCE’40 cps 20 wact RMS,

MAJOR MODULEKIT £10-95

30-17,000 cps. woofer, tweeter, crossover
and baffle as lllustrated Size 19in x 124in.

BAKER LOUDSPEAKERS 100 BRITISH MADE

Regent12in, 15W £7-75
Deluxe 12 in. 18W £9-75
Superb 12in. 20W £18-80

Group 25 12 in, 25W £775
Group 35 12 in. 35W £8-50
Group 50 15 in. 50W £17-80

New Gronp 50/12

12in, 50W£l2 95

FLAIDUNE

SLJPPUES

for
PLEASE ADD 8% VAT TO TOTAL REMITTANCE.

(Dep: PWIil), 124 CRICKLEWOOD BROADWAY,
DON N.W.2 01-450 4844
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RADIO COMPONENT SPECIALISTS
337 WHITEHORSE ROAD, CROYDON
! ALL PRICES INCLUDE V:A.T. AND POST

ALL GOODS IN STOCK
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Components (atalogue

Splashed out? Invested is more the word! It
cost me just 98 pence (including packing and
postage) and | saved more than that on my
first order. And if I take into account the satis-
faction I've gained from using such a compre-
hensive, clearly set out, well illustrated produc-
tion, I've saved the outlay many times over.
Think I’'m exaggerating? Why not test it for
yourself? The coupon-below is just waiting to
be filled in and sent off with your cheque or
postal order. No need to keep it waiting any
longer. :

By the way, the catalogue contains 14 free
Vouchers, each worth 5 pence when used
against orders-so you can soon get the price

of the catalogue back anyway, plus 5p towards
240 pages the postage!

Over 6,000 items
Nearly 2,000 pictures

S EWNE NEN SEE EER WM REE M SN SN e SEE AN e

Please write your Name and Address in block capitals |

) POST AND NAME ... e '

65p. pIUS 33p .PACKING ADDRESS s I

Send off the coupon today. I's}

your first step to solving your | i

- " Iems. .................................................................. .

component buy’ng p Ob I HOME RADIO (Components) LTD., Dept. PW, Regd. No. l

The price of 98p applies only to customers in the U.K and 234-240 London Road, Mitcham, Surrey CR4 3HD 912966 London

to B,F.P.O. addresses.
l-———————-—————
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. TRANSISTOR UNIVERSAL AMPLIFICATION CO.LTD. @

163 MITCHAM RD-LONDON SW17 9PG 01-672 3137/9080

~ TUAC DISCOTHEQUE MIXER WITH AUTO FADE

Designed for the discerning D.J. of professional Specification: Deck Inputs—50mV into Imy); Deck

standard Offering a vast variety of functions. Tone Controls—Treble +28 — 15dB at 12kHz. Bass £26.50

Controls; Mic Vo!; Tone, over-ride depth; auto/ +22 - 15dB at 40Hz; Mic input—200 ohms upwards.

Manual Sw; Tape Vol; L & R Deck Faders: Deck 2mY into 10k(}; Mic Tone Control—Total Variation PANEL SIZE

Yolume; Treble and Bass; H. Phon Vol Selector; Treble 15dB. Total Variation Bass 10dB; Tape input L

Master Yol On/Off Sw. Max output |V RMS. —30mV into 47k(); Power Requirements—30-45 18 x 4% in.
volts at 100mA. DEPTH 3in.

TUAC MAIN DEALERS
BRISTOL DISCO CENTRE, 86 Stokes Croft, Bristol 1. Tel. Bristol 41666.
CALBARRIE AUDIO, 38 Cromwell Road, Luton Beds. Tel. Luton 41 [733.
SOCODI, 9 The Friars, Canterbury, Kent. Tel. Canterbury 60948,
WEC LIGHTING, 35 Northam Road, Southampton, Hants. Tel, Southampton 28102,
CALLERS ONLY

NEW! 3 CHANNEL LIGHT MODULATOR

@ R.C.A. 8 Amp Triacs @ 1000W per channel @ Each channel fully suppressed and fused
@ Master control to operate from IW to 100W @ Full wave control—I2 easy connections

Single Channel Version £6-60

MANUFACTURERS OF ELECTRONIC AND AMPLIFICATION EQUIPMENT

SPECIALISTS IN'‘QUALITY TRANSISTOR EQUIPMENT-OPEN 6 DAYS A WEEK 9“-306m—‘6>7.00pm
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TRANSISTOR UNIVERSAL AMPLIFICATION CO.LTD.
163 MITCHAM RD-LONDON SW179PG 01-672 3137/9080

NEW TUAC POWER MODULES

VUV UYR

offering more power and
quality than ever before.

—70dB.

Specification on all power, modules:
All output power ratings * 0-5dB;
Output impedance 8-15 chms; THD
at full power 2% typically 1%;
Input sensitivity 60mV into 10k§1;
Frequency response 20Hz-20kHz
+2dB; Hum and noise better than

TPI25

7 x 6% x 3in

£17-00

* 125 watts RMS
continuous sine wave
output

TL30

4 x 5% x 24in

£9-30

v 30 watts RMS continuous sine wave

Y 4 R.C.A. 150 watt 15

amp output transistors (SErer

protection

“% Rugged layer wound driver trans-
% Short—Open-—and Thermal overload

% Only 6 connections

output
v 2 R.C.A. 40 watt output transistor

TL60

5x5x3in

% 60 watts RMS
continuous sine

wave output
Y 2 R.C.A. 110 watt 15 amp

transistors
v 100 watts R.M.S. con-

TLIOO tinuous sine wave out-

5x 5x 3in put
v 2 R.C.A. 150 watt |5 amp
transistors

£13-20

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

PS 125 - 50 volts for one TPI25 ...t £11-50

PS 100+ 45 volts for one TLI00 .. £10-50
PS 60+ 40 volts for one TL60 ... £9:30
PS 30+ 50 volts for one TL30 ....... £6-85

PSU 2 for supplying disco mixer ....... L £4-65

PREAMPLIFERS

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. Extensive research has gone into
various wide range tone control circuits producing superb sound quality from any signal. }

VAos Vol. Treble, Mid and Bass controls. HI, IMP, FET,
1/P, suitable Mid, Guitar, Radio, Crystal/Ceramic
P.U. Sensitivity 4mV. Treble 4-35dB at 16kHz. Mid 420--15dB

at |kHz, Bass +-20—!0dB at 40Hz. £4. 90

VA°6 Vol. Treble and Bass controls, Sensitivity
8mV. Treble 4-28-—15dB at |2kHz. Bass £4. |5

# +18dB at 40Hz.
AMFO| TUAC Auto Fade Unit fades music when you
speak. Auto Mic Over-ride for Disco use. Feed
Deck and Mic Pre-amps in. Auto fade O/P to main Amp. 38mV
operating level, Depth and Vol. Controls, £4.90

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

ACCESS & BARCLAY CARDS ACCEPTED - Just Send or Phone us Your Number - H.P. ARRANGED THROUGH PAYBONDS,

595



Tel. 021-327 2339

G. F. MILWARD, 369 Alum Rock Road, Birmingham B8 3DR.

TO PREVENT POSTAL DAMAGE)

INCLUDING TUBE (Postage 30p)
Post/Packing 25p per order except where shown

12 VOLT FLUORESCENT LIGHTING

INVERTER TRANSFORMERS 13[15 WATT 0p
(CIRCUIT INCLUDED)
“CURRENT ECONOMY" TRANSISTOR (600 ma.) 50p
“MAXIMUM LIGHT"” TRANSISTOR (1-3A) 50p
RESISTORS/CAPACITORS TO SUIT 15p
LAMPHOLDERS (LONG LEAD) 30p PAIR
(SHORT LEAD) 20p PAIR
WHITE ENAMEL CASE, 18” or 21” (Postage 30p) 70p
TUBE, 18”-15 WATT or 217-13 WATT 45p
(NOTE TUBE ONLY SUPPLIED IF CASE ORDERED

13 WATT FITTING READY BUILT AND TEST£E3°;_
-5

SMALL ELECTROLYTICS
Ref. No. Capacity Voitage Price
H/3 3uF 50V P
HBf3A AuF 50V o
He/5 5uF ov 0
HB/6A 100F oV '
HB/8A 16F 16V o
+ HE/9A 20uF 7OV 4p L
H8/10 24F sV 4p 2
i H8H1 2%5pF 12V p €
T T HB11ZA  S0uF 10V w» O
1 HB/13A 32uF 50V 4p
12 Ha/14 404F 25V 5p
Vours l [ HO/14A  40uF 16V 4p LU
. Ha[15A 40uF 35V o»p O
i B HINA S0uF 10V “
g Hi2A 64uF 25V 2p
i H7/4 64uF 15V w10
. : S H7/9A 1260F 4V 4p
- HTH0A  1604F 25V 3p
HT/11 160uF 25V s
NEW IMPROVED HIIA  180uF 16V S0 2
H7N4 220uF. S0V 0p
CIRCUIT! HINGA 300  1ov  op '(1_3
. HINS 2004F 25V 5p
Drives 21”7 13 watt WIfsa  oouf 35V 1gp 8
HB/1A 2504F 4 p
18" 15 watt M6/3A 3204F 2-5V 3p
. He/4 auF 10V 4
or adaptable for HeJ5 SuF TV g
HE/5A 330pF 35 D
2 x 12" 8 watt HO/SA  ATOuF 38V 20p

‘IW WATT RESISTORS 1 VERO-BOARD CUTTER 20 ASSORTED URUSED [ COMPUTER PANELS
£ 1 *-* £ 1 5 ~Hn x1in. x -15 BOARDS £ MARKED, TESTED £ 1 CONTAINING MASSES OF
¢APACITORS INS. "ODD PIECES" TRANSISTORS DIODE$. TRANS s'rons,
BC10s ETC. CAPA 6 STORS
POSTAGE 25p [PACKNo. 1/POSTAGE 25p PACK No. 3POSTAGE 25p [PACKNo.§ POSTAGE 30p ‘ PACK No. 7

£ 1 100 RESISTORS £ 1 100 RESISTORS
CAPACITORS CAPACIT

y B B e
1 TRANSIQTORISEO

RISED 100 RESISTORS
TRA 84%1"0 * R 1T £ 1 100 CAPACITORS
(ASSORTED TYPES)

POLVSTYRENE cAPULLARI%sPOLYESTER SIGNAL INJECTOR KIT
POSTAGE ZSD PACK No. 2[POSTAGE 25p PACK No. 4POSTAGE 25p PACK No. 6|POSTAGE 25p {PACK No. 8

NOTE:- ALL GOODS PLUS 8% VAT (EXCEPT OVERSEAS)

16 CHERRY LANE
BRISTOL BS1 3NG

THE RADIO'SHOP  smezens
__@__

TRIACS

1:6AMP PLASTIC §-SAMP ISOLATED 10AMP ISOLATED
[*4] TAB TAB

A Al
0161W 100V -27 NA W 100V NASI00IW 100V 83
NASO161X 100V 26 NASO0S51X 100V 44 NAS1001X 100V -0
NASO162W 200V 30 NAS0652W 200V 58 ASI002W 200V T8
NASO0162X 200V 28 NASO0652X 200V 56 AS1002X 200V  -14
NA V 400V AS0634W 400V -84 NAS1004W 400V 1-¢9
NASO0164X 400V 38 AS0654X 400V  -80 NAS1004X 400V 1.04
NASO166W 600V -85 A 600V 1-05 NA'>1006W ooV 1-38
NASO166X 600V 52 NASO656X 600V 1:00 A X 600V 1-28
SAMP “CLIPPED $-5AMP ISOLATED 16AMP ISOLATED
TAB" TAB METAL
NASI 100V 30 NASO0851W 100V ‘52 NASIS0IW 100V 8¢
AS0301X 100V 28 NASO0851X 100V -50 NAS1601X 100V  -$2
NAS0302W 200V 36 NAS0852W 200V -67 NASI602W 200V 95
AS0302X 200V 34 AS0852X 200V -84 NAS1602X 200V 88
AS03 400V 52 AS0854W 97 NAS1604W 400V  1-40
AS0304X 400V 50 NASO0854X 400V  -92 NAS1604X 400V 1-32
A W 600V 70 NASO856W 600V 1-20 NAS1606W 600V 1-8%
NAS0306X 600V  -66 AS0856X V  1-14 NAST606X &0V 1-75
Devices with Internal Trigger have W'’ suffix. ** X' denotes Standard

Triac.

——@NB— THYRISTORS ——MO——

1:6 AMP MIN. TO5 4 AMP ISOLATED 6§ AMP ISOLATED
g TAB TAB

A 50PlVy .25
A man 100PIV  -28 NAS106P S0PIV .26 AS206P 5OPIlVY -37
ASOOBR 200P1V .31 NAS106Q 100PIV -30 NAS206Q 100PIV -42
AS006S 400PIV -40 NASTO6R 200PiV .36 AS206R 100PIV -50
AS006T 600PIV 52 NAST106S 400PIV .57 NAS206S 100PIV -77
8 AMP ISOLATED 16 AMP ISOLATED
TAB TAB
NAS306P 50PIV -1 NASB06P 50PIV .50
NAS306Q 100PIV 47 NASB06Q 100PIV  -58
NAS306R 200PlV -59 NASB0SR 200PiV .73
NAS306S 400PIV -85 NASE06S 400PIV 1-15
ity prices on ] S.AE.
CLOCK CHIP 7001 co 00 £8-95
The umque 7001 D a major e “ ‘Hi Clock Chlp design.
Sont firs

365 DAY CALENDAR -~ 12/24 HR, OPER TION - - SNOOZE
RM - SIX DIGIT CAPABILITY - DlRECT DRIVE TO LED DISPLAY -

CONTINUOUS OPERATION DURING MAINS FAILURI

Copy of data available—please send 10p i

Special kit comprising 1 7001 & 4 LED 7 segment displays and data sheets

and socket £15-48
704 LED~7 seg. display 3" £1-50 each

Please add 3% VAT to all listed prices. Postage & pu.klng 15p per

order. Send 13p for latest Callers

YOUR CAREER in
RADIO &
ELEGTRONIGS ?

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

To: British National Radio& Electromcs S:hool Deptw C. II4,
P.O. Box 156, Jersey, C.1.
Please send FREE BROCHURE to

Block

BRITISH NATIONAL RADIO
AND ELECTRONICS SCHOOL
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TRANSISTORS, VALVES AND SEMI-
CONDUCTOR DEVICES - ANY QUANTITIES Il
UK'S LARGEST STOCKISTS A

EDGWARE ROAD, W2

or CALI.ERS or BY POST .
(Post/Packing |5p per 1.6
G.B. Carr/Pack (5p per item. items GB unless stated)
Ref. No Pri Ceramic Filters Fibre optics
|e DI1203 Telephone Amplifier—Suction £4r.1;§ Minjature 10-7 NHZ filters 0-01” diam. mono filament
2 DI20] Telephone Amplifier—Cradie £7-50 | 40p pair. £5-50 per 100 metres
3 T1206 2 Station Intercomm £4-95 | ICIF Un 0-13¢ diam. 64 fibres [ | ETEHS
g ‘_}‘_:igg ig: n :ntgrcomm ££9-§g CA3089 IO 7MHZ|C £2-94 £1 per metre
tation Intercomm 12- Sinclair 6 w. IC ICI2 1 di i . 4
6 TAIA 2 Station Telephones Intercomm £13-50 with data and PC board (?5"-50 I::::h GERD b (carripacking 35p)
7 WI.2 2 Station Wireless Intercomm £18-20 £1-10 Radio IC Chip Radio Control XTALS U4324, 20k/V  with
8 DP303 Door Phone intercomm . £7-00 ZN414 Radm IC  with Matched pair for 465 KHZ Case F
9 PK3 ETCH your own printed circuits £2-25 circuit £1-2 IF £2-00 pr for all supernet U435, 20k/V with
. se
10 EA4i Reverberation amplifier £11-75 | Stereo Cassette Tape | trans. RX's up steel ca
11 US50 Ultrasonic switch, £12-75 Head  Replacement  for U4313, 20k/V with steel case £12-50
12 XP4002 Photoelectric alarm system £13-50 | most recorders Handsets U4317, 20k/V with case £16-50
13 Solid state tachometer £11-30 | g% o0 b Lightweight  telephone U4341, 33V + eransistor tester steel
i4 Power dash transistor assisted ignition £13-50 LWL UbL LT handsets brand new com- £§0-
IS Car auto lock £2.75 | ZFT8A (simi- plece with diagrams for | U4323, 20k/V plus INKH 465KHZ
:g éFa{?p o2 ;m D G Ao gﬁ?"‘?)‘s"."’ E::;Tg'ls' TAPoE i ITIOZS 20{"\? T 4]
18 Fully Giechaearing car serial 20" See | 7segment HEADS TR 0% TEr Robuse  £7-
R e £ A {TARG mono o | TNV ET &
orse Code Key/Buzzer £1-70 .
21  VHIOS5 aircraft band conver:oru £4-50 data £1-70 ea 2 TRACK STEREO TW20S 20K/V £10-00
22 LM300 50K Disco mic. £12-95 | Springdelay *17* High Impedance £2-50 TW50K 50|</v £11-25
23 DF50B 50K Communications mic. £5-75 units ‘8" Med. Impedance £3-50 EPIOKN 10K/V £9-95
24 Car lighter plug |2v voltage adaptors HR42 9” twin spring £3-30 136" Med. Impedance £5-00 AF105 50k/V Deluxe (case £1-90) £12-50
300mA (state 6/74/9 volt) £1-95 ea. pp 20p HRI6” twin spring : Impedance SI00TR 100k/V Plus trans. tester £22-50
25 STC time delay module £1-50 | £6°85 pp 25 Fraselhiead o g Lugp
26 E}ra;egxre)%l/\ photo electric unit - IC Clock 630 ;"td 3: J
with data o .MM 5314 slngle chip clock A facKmono. General Test Equipment
27 . 3 x 500 watt sound to light £21-50 ith CCT £9-00 High Imp. £1-T5 : quip
28 g‘:sh.o?":i(delooo watt sound to light i%T ‘G“ra“,mg transducers “43* Erase Head for ‘63° 75p {} carr/pack 50p. *carr./pack 30p unless
29 750w, light display proiector with wheel £23-50 with data/circuits £5-90 pr {Post, etc. I5p any quantity) ;‘tea:: R)evolutionary Supertester 680R
30 MMI (B2005) 4 channel $ volt mixer 20 = 680R Muiti-tester £18-50
31 MXI100 deluxe 4 channel mixer 78 LS Accessories
32 H67 (G1320) Stereo headphone amplifier £10-50 yZ4 xx Transistor tester £11-00
33 MPI2 6-CH. Slider control mixer £27-95 & Q«: 5‘3‘,};' Electronic volt. 18-00
34 RE 208 stereo phone adaptor £2-25 *Living Sound'' made specially for 3 e Ampclam £11-95
35 MDB802 stereo phones £2-20 Henry’s by EMP Tapes Ltd. Ter: prgbe £11-95
36 CIS200 stereo phones £2-75 5 screw type with library case Gaus’; meter £1]-95
37 CIS 250 stereo phones £6-50 Post paid ( Signal injector £5.95
38 G130! and GI385 stereo phone controls £2-95 or 6 for Phase Se) wence £5-95
39 Car stereo speakers in pods. Special C60 £1-10 - - £2-00 £3- EHT nge £5.95
offer £2-95 pr. C90 £1-47 £2-85 £4-63 Shunts 25/50/10A £4-50
40 Crystal lapel microphone £0-60 Cci20 £1-83 £3-54 £5-60 33100 IMA Stripchart recorder  £44- 00
A PEernsianipioniie - 1TE40 AC Multl voltmeter £19-7!
58 B:b R;:?::; ::are:T(n: (T\ef RS )3) ';0 SPECIAL OFFERCASSETTE STORAGE {TEIS Grid dip meter 440KHZ- 28£M9H§S
44 Ellb i:g;sette recorder care kit (Ref, £ | P;"ti"l{:lﬂ z;"éoup llig 32 cassettes +TEG65 28 Range valve voltmeter £22-50
G . stackable P
45 Bib cassette Tape splicing kit (Ref. & | Car unit with pbracket for 10 - Tng'OMH;F Cererato (201 HZ‘ 18-95
e 1y . IR LR G D © | §Tk22D AF Gen 20HZ-200KHZ £19-95
46 BASF reel-reet Hobby Box £2-
472000 OHM Headphones £ ELECTRONIC  More sel o I Beiince macer £300 Tz £6 98
ore selection — gger eluxe meter
48 4000 OHM Headphones stocks of electronic cogm- *TT145 Compact transistor tester £14-75
49 gaus;se)tte Recorder Mic. (24 x 3imm AT COMPONENTS ponents and equipment for 1G3-36 R/C osc. 20HZ-200 KHZ £19+ 7;
£5
50 420 ES Microscope 570 | & EQUIPMENT  fupply, purpose Let us | a0 S R aanr
ur r SE350A D § signal tracer £12-95
51 UP050 Low cost 9 volt eliminator ‘1:25 (Please enclose large SAE with all en);u'"ese)qulremen:s *SE400 Mm? r;;:eallg::\aonreactester £15-50
By PEERARULED Bt (e phior Y . |' GI-5Scope 500,000 KHZ (carr. £1) £43-00
ambridge pocket calculator . *C30435 CHF/A meter 1-300 MHZ £5-75
2 Se el WACTRAEAET ot oo oo oo e [ 530
c tato 0
g; Elgzalafgg/:nat:‘é’cTﬁ':j;zo‘?'cula"" : i Ejady to use-and use again. 2:2::; :arrtransformers (ca':r £1) £6-55
57A Sinclair Cambridge Memory 2395 MW/LW Portable A ucational and practical Radio activity counter 0-10 (carr. £1)
58 Antex soldering iron kit (SKI) £3-30 radio £7-98 pp 32p fuI|I| t;::ﬂétzrsc"cu'“ with M f b « 50, £ g;
gg E'b r(':e’::ord care h":k(Re No. 59) é' ;z MW/ILW Radio tuner " i a ains unit for above {carr. 50p)
pc Chassis punch kits 5 £5-25 pp 20p in i, 10 projects a
6l Longs desoldering tool £5-50 £5-95 P 2 s
62 mp in line mams suppressors £2-50 9 velt regu!ate.d power A . ost 20p PA-D'SCO-L'GHTlNG Equ:pment
63 BSSZ (Ei013) 7 way stereo speaker supply £2-15 pp ISp 50 in I, 50 projects
switel £2.20 | 15Swattinverter £13-95 Post 25p Without doubt UK's best range of
64 Weller 8200D-PK expert gun kit £6:20 £5-20 pp 30p 150 in I, |50 projects modular and complete equipment, Light-
65 'S’ Dec breadboard £1-98 40 watt inverter 1-50 Post 30p ing, mixing, microphones, accessories.
66 ‘2’ Dec breadboard £4-29 £6-80 pp 40p Radioni speakers, amplifiers, Ienlsgs. etc., etc
2% :4‘ %ec l>rea?jll?’oarclij £7-50 Sinclair micromatic radio P:o;::tls: Xﬁgoészgogflfég FREE stock ||:5 (Ref. N;Q )YONOFGQSUEGE;
* Dec breadboar £3 65 25 15 CALL IN AND SEE R UR!
69 Instant head soldering gun £2 30 Sinclair CambridgePPCalp- Radionic X 40 40 (Radio) AT HENRY'S DISCO CENTRE 309
70 40 watt soldering iron £1 90 culator  £13-84 post paid Projects £9-45 Post 20p EDGWARE ROAD 01-723 6963.
615 Power suplpzls 590 S£\;VE7 meter 790 gapaciltive q 715 Phomh 23”97 8‘7 T0 BE ADDED
or x . urgular alarm switcl °
£6-64 630 STAB Power £7:92 795 Efectronic
230 AM’IF'FI g;r;agl sugglg‘ 6-12v N 835 Guitar preamp. continuity {gXAtI;tQ/?-E?:SREE)
310 Radio C""}‘f;" 240 :\r‘:’:ol Ierpacking 690 (I’DC -m;::f, 2 840 g‘d:)? car alarm | 860 ;ehs;g fl:’:f’ .
feciever, light £6:90 speed Gov. £6-99 £15-51 FOR MORE
300 4-channel R/C 3 :
trans 1 275 r£46|c.98preamp - élz.:ll . 875 CAP. Di?:harge 235 a:;oudsr:in:eAlarm ELECTRON‘CS, SEE
345 S het RJC . . o ectronic ignition for car r
Superhet ey | 'Y Noise reduc | s25¢ 120-160 MHZ Chaffinch £7-92 engine(-Ve 8- BACK PAGE
65 Simple transis- | 157 Private TV loop \‘/nFﬁ“"” 707 Windscreen 80 Earth) C‘:?b.” 465 th;aitz XE;A;'O HENRYS
tor testerfl - Trans. £4-95 . wiper timer cope alibra- checiker ‘
115 8watt amplifier | 130 M::o control | 5705 LF generator £7-97 3Ie B2 o 220 Signal injector EH‘!‘EF%EELOI"I:‘YIC(S:ESI:JTER
450 unit £4-16 10Hz-ImHz 760 Acoustic switch | 255 Leve) .indicator £2-65 OW OPEN IN
120 I2watt amp 605 Power Supply £21-45 £12-57 £6-98 390 VOX £13-62 BRUSSELS, BELGIUM
. 4:73 for 115 £5-31 | 5755 Sq. wave gen- | 780 Metal Detector | 525 120-160mHz 432 Testakit £21-83 | prices, VAT, stock etc
Sterec control | 610 Power  supply erator 20Hz- {electronics VHF timer 670 Buffer Battery subject to Belzlan reg-
unit £6-6} for 120 £5-31 20Khz  £19-77 only) £10-9% £H-3l Charger £7-59 ulations




TUNERS CARTRIDGES
Please add £1:05forp & p & Ins. Pleaseadd12pforp&p & Ins
Amstrad MLX 3000 .. .. £24-95 Goldring G800H . . 3-85
Eagle AAS L L .. £45-95 Goldring G800E B0 . £6-20
Eagle TST 152 .. e .. £32-95 Goldring G800 po .. £3-40
Metro-Sound FMS 20 Mkl .. £33-35 Shure V15 Type3 2 .. £26-00
Teleton T300 ., hd .. P.OA, Shure M7SEJ Type?2 .. .. £1'75
Shelazwomk i I 1 £35.83  SpenpecTe2 o £as
nclair 2000 T b q ure Bl o . o0 @
R Sinclair4o00 .. P . £37-45 Shure M3D . .. .. £2-99
glatzlr;ieirs;Lz:ED ;UNERéAdMPIL;{FfIERi .l Sonotone 9 TACHD .. .. £1-30
M Joase el st jua B | FABULOUS OFFER|
Thorens TD125 MKIl .. Amstrad 5000 .. o o0 S S ess.00 FABULOUS OF
Thorens TD125AB Mk 11 G ] .-
Thorens TD160 ABC ., oodmans Module 80 .. £72-40 ; ==
Thorens TD165 ABC Goodmans Module 90 +. £92-90 i
Transcriptor  Saturn Goodmans 1-10 Module .. £108-50 i '
Vestigal Arm "~ .. E SPEAKERS
AMPLIFIERS Add £1-82 for p & p&Ins per Pair =
GARRARD SP25 MkIV - Please add £1-05 for p & p & Ins Amciadiisosl @ BB 1 £2eE =
Plinth & Cover ) Amstrad Integra 4000 Mk Il .. £24-45 ColosiarooaEd e @ £45.25
Garrard SP25 MkIV deck. Goldring Amstrad 1 C2000 MKil . . .. £31-75 Celest!on Dl',t\xm y10MRf( " fee AMSTRAD 1C2000 MkH
G800 Cartrldge. Teak finished Plinth/ Amstrad 8000 MKkIIl .. .. £17-85 e estonILILIoN e I STEREO SYSTEM
Cover (Non Hinged) All Leads. Benson 100A .. .. ., £2295 Celestion Difton 15 .. .. £65: Amstrad 1C2000 Mkl with increased
GLOBAL'S PRICE £19-80 Benson200A .. .. ., £29-85 Celestion Ditton25 .. .. . power 254-25 watts amplifier. Com-
Carr. & Ins, £1-93 Metro-Sound ST2OEMKIl .. £26-15 CelestionDittondd . .. - plete with a pair of Amstrad Acoustra
Metro-Sound ST406 .. .. £33-25 Celestion Ditton &6 - i 2500 speakers. Garrard SP25 MkIV
TURNTABLES Metro-Sound ST60 £46-75  Celestion Hadleigh .. .. £39-25 oy "CRG0° Can Blinth/Cover (Non
Please add £1-05 for p. & p. & Ins. Sansul AU101 "l .. P.O.A Goodmans Dimension L . Hinged) all leads.
G en P agrassis £12.95  SUlG L Bo00Mk i [ ] £d09i  Goodmans HavantSL - B GLOBALS PRICE £80-75
GalraraB6SBPICCart(Hinged oo Sinclair4000 . .. .1 £44.95 s Madlatare e i Carr. & Ins, £3-30
Garrard86S8Chassis  ,, £22-40  TelelonGAZR . .. .. £30-80  ZOOCTANG anum KESL  E1.00  STEREO HEADPHONES
Sarardd0i Chasels . 0 £3200  LEeon e . o EBE GocdmansMerodSL 1 E0T98  Pleesrad srorHONES
Go:gring gb':"éalllcpcl;%o%m fgfg & . o Marsden Hall 110F/C .. s g . ﬁoss Ké/” Red Devii .. £9'55
Goldring . . COMBINATION UNITS Marsden Hail 150F/C .. i -85 oss K " . =
Goldring GL78 P/C G800 .. £43-95 Please add £1-10forp& p & Ins Marsden Hall 200F/C .. g 2 Koss 747.. .
Goldring GL85 P/C .. .. £63-50 Goodmans Compact 80 (Teak) £131-15 Marsden Hall 300F/C s 0 Koss HVT -
Goodmans Compact 90 .. £169-99 Wharfedale Denton 2 o . Koss HV1/LC ..
Goodmans Compact 1-10 Whartedale Dovedale .. . Koss K7/11 Black
.. .. .. £191-00 Whartedale Glendate. . . - Sennheiser HD414

{Teak) ..

. H.P. FACILITIES
AVAILABLE FOR

12 London Road, North End PERSONAL CALLERS ONLY

Tiveli Shopping Centre, 328 Edgware Road, W2.

Woodfard Avenue, 1tford.
Tel: 01-550 1086

50 Stamlord Hill, N16.
Tel: 01-806 4699

but are subjeet 1o alteration
without prior rotice. E&OE)

1536 Coventry Road, Yardiey Tel: 01-262 3847 Tel: 0705 68321 MAIL ORDERS
el Tel: 021-706 9949 174 Pentonville Road, N1. [READING | T0: 174 PENTONVILLE
ERRUOSORGRRIN Piosse Note Every sfort is Tel: 01.278 1764 T, ROAD, LONDON N1,
B’ made to ensure prices listed are 4 High View Parade, 120 Notting Hill Gate, W11 I 7 Qrder with confidence.
i . ] Bl correct attime of guing 1o press, Redbsidge Lane East, Tel: 01-229 1437 Tel: 0734 535331 Send Posta| Order,
e [ —

Cheque, Money Order,

2 Bank Draft, Giro or
105 St Albans Rd. Tel: 39832 Cash by Reg. Mail.

FULL 12 MONTH AFTER SALES SERVICE
Wegivea FULL 12 MONTH GUARANTEE
on all_products purchased at any branch parts

and labour absolutely FREE

SFHRNSITEMK T

Electronic Ignition... Betteronall points
e s e e Because you keep your points!

advantages and none of the disadvantages. No misfire because contact

breaker bounce is aliminated electronically by a pulse PR'CES P

suppression circuit which prevents the unit firing if the : 2

points bounce open at high rpm. Contact breaker burn is FDiu'a;y 'é‘\:ilcrnl'J\:\ifgg‘Esln::rt.clvelx"?":nz g; P

eliminated by reducing the current to about 1/50th of {Both to fit all cars with coil/distributor ignition up 16

norm, thus avoiding arcing. But you can still revert 8 cylinders).

to normal ignition if need be. In seconds. If points We can supply units for any petrol-engined vehicle (boat,

go (very unlikely} you can get replacements motorcycle etc} with coil/contact breaker ignition.
Details on request. Call in and see us for a demonstration.

anywhere. All these advantages, r N . e - s
ORDER NOW TO:

I ELECTRONICS DESIGN ASSOCIATES

NO HIDDEN PRICES AT GLOBALY PERSONAL CALLERS VERY WELGOME! e o ARG,
AUDIO -~ ALL OUR PRICES ARE W coneare ouf pices wiant I he 300K M Ganic ‘Orat, or G 1o ‘oe
SHOWN WITH VAT INCLUDED R "7 u ook oot it 7o "™ J 2008 povaieio

OFitted in 15 minutes. ®Up to 20% better fuel
consumption. @ Instant all weather starting. @ Cleaner
plugs — they last 5 times longer without attention,

@ Faster acceleration. @ Faster top speeds.
®Coil and battery last longer. ®@Efficient fuel
burning with less air pollution,

The kit comprises
everything needed

Ready drilled scratch and rust resistant case,
metalwork, cables, coil connectors, printed
circuit board, top quality 5 year guaranteed
transformer and components, full
instructions to make positive or negative
earth system, and 6 page installation

(Dept PW 11) 82 Bath Street,

Walsall WS1 3DE Phone 33652

Please supply:

Sparkrite Mk.2 D,1.Y. Kit(s} at £10.92 each incl.
VAT and P & P (Will make pos. or neg. earth).[]
Sparkrite Ready Built Neg. Earth Unit(s)

at £13.86 each incl. VAT and P & P ]
Sparkrite Ready Built Positive Earth Unit(s}

at £12.26 eachincl. VAT and P & P tm]

instruction leaflet,- NAME

WE SAY IT IS THE BEST SYSTEM AT

ANY PRICE! ] ADDRESS

s B e o Sparkrite MK 1l — fulf capacitive discharge electronic lenclosecheque/P.O.fore . =

FarIs PENDING SLECTRA ULt PEeeTe system — natjust a transistorised inductive discharge booster.

Send SAE for brochure.



ELEGTR VALUE

APPOINTED STOCKISTS FOR SIEMENS QUALITY PRODUCTS

to ality electronic
- -
components for prlce-mmded huyers
112 p. CATALOGUE - FREE POSTAGE (U.X.) * ATTRAGTIVE DISCOUNTS - SPEGS. GUARANTEED
A 100 OF THE BEST
From our transistor stock RESISTORS ELECTROLYTIC CAPACITORS
Axial Lead
gn;g% g;’: ggggg ;g: Code Watis Ohms 1t09 10to 99 100up F -3V 10V 16V 25V 40V 63V 100V
2N3053 26p | BC159 15p (see note below) 047 — — — — — — 1ip 8p
2H3°54 60p | BCl6/B 13p] C 113 474706 1-3 11 0-9 nett 122 -2 2 = i e s gp
2N3055 60p BC1638 12p .7 . b o . - = = B = P
2N3702 11p BC169B 12p (© 12 4o a3 il 0-9 nott 4-7 - = = tip — 8p 9p 8p
2N3703 10p | BC169C 13p| C .34 4-7-t0M 15 12 0-9Tnett 10 — — —~ — 8 9% 8 &
2“3704 e gC1ggB 2p! C 1 4-7-10M 32 25 1-S2nett 2 e = g: Bin gg :g 135 11%':,
F =
Naves Hi et Jel Mo 12 10-M 4 33 2:3nett 100 9p 8p 8p 8p 9 10p 12p 19p
2N3819 25p | BC212L 12p| WW 1 0-22-3-90 11 10 8 220 ¢p 8p 90 10p 1o 1ip- 17p 28p
2N4062 11p | BC214L 14p | ww 3 110K 5 8 6 470 op f0p 10p 11p 13p 17p 24p 45p
2N4443 52p C257, 14p 1,000 1ip 13p 13p 17p 20p 25p 41p —
2N5052 42p BC2598 14p ww 7 1-10K 11 10 8 2,200 15p 18p 23p 26p 37p 41p — —_
2N5163 20p | BC758 30p 4,700  26p 30p 3%p 44p S8p — —  —
2N5459 32p | BD130 90p | Codes 10,000 42p 46p — — — — — —
23361 :gp Em:an 48p M(; z:arbr;nlf‘lnl-n‘.1 hi%tli sgabmlt!l!*{gw Irt\oi?e
62 ] D132 52p = metal oxide. Electrosi ultra low noise.
:gggz £14§g 33132 g-,p WW = wire wound, Plessey. %:?}Tsl!e%l: DIGITAI.ll‘uach'n:')'l:s(bl i —
6 : 3 39p
40669 £1-10 BDY20 335 | Values: All E12 except C 1W, C W and MO $W. 11%gllecag18¢|1iﬂes 0-9 and declmal point: 9mm characte£r15 ;l;
AC128 17n BF194 15p | E12: 10, 12, 15, 18, 22, 27, 33 39, 47, 56, 68, 82 and their Sultable BCD decoder driver 7447 £1-15
AC151R 23p | BFR39 23p | ~ decades 30156 showing + or — &1 & dec. pt. £1-20
AC153 27p | BFR79 23p | E24: as. Ei plus 11, 13, 16, 20, 24, 30, 36, 43, 51, 62, 75, 91 STLidEt Emitting Diod
AC153K 37p BFX29 33p | and their decades. LEDS (Light Emitting Diodes) 25p
ﬁcm 24p BFX84 27p Photo Cells, each 40p
C176K 38p BFYS51 23p
Ac1aTK dip | |BRYES %o ls 8% excentWW 10% & 0-050 below 100 and MO 3W 2%, ANTEX s°ld§'1";'9 Irgns oit 3
1] P pare bits 2p
D133, £1-92 C10681 Prices are in pence each for quantities of the
20135 £1.21 C18581 §§§ samo o(l‘;m:c v'aluet and fpower rating. lO;I' Tixes{ CCN24° £2-30 Spare bits - 40p
D14 4 401 values. {(Ignore fractions of one penny on total vatue o
201519 2;: [,CAJ4361 517.82% resistor order). Prices for 100 up in units of 100 only D{ESOLDER BRAID
AD162 40p MJ4a1 £1-35 6 it strip 66p
ﬁr__zoou e Myssss 80p WAVECHANGE SWITCHES
239 P JE3T 8Sp POTENTIOMETERS CAPACITORS 1 pole 12 way; 2 pole 6 way
B1906 36 MJES21 1
SN 3P| WXL, «’% ROTARY., CARBON TRACK, DALY ELECTROLYTIC in cans, 3Pole S way; tpoledway eachZip
BB103 24 MJE3055 68 ] plastic sleeve
SR | AT R Eaemnd o e vt e mepemse B e o o
BB109 8 D4 P in lols o eac
BC107A 153 $|P31A 73: P.20 SINGLE linear 100 ohms 1o 4-7 { 5000/25V 62p 2000/50 57 4BA NUTS 26p: 6BA NUTS 28p
BC1078B 15p | TIP32A 80p megohms, each 14p 00/50 3" 4B Screws 28p: 3" 6BA Screws 24p
BC108B 14p TiIPA1A 80p P.20 SINGLE iog. 4-7 Kohms to 2-2 POLYESTER TYPE c.zao. Radlal Threaded pillars GBA 3" hexagonal
gg}osc :4p TIP42A £1-00 megohms, each 14p i%af:f ef02r5 o’x’/ 5 .B. mounting. Working BiiTn spiterlEroula ﬂ g
W f g i er -
Bcoe 130 || ot iw JF.20 DUAL GANG tin. 4-7 Kohme 1 0-01, 0.015, 0 022, 0-033, 0-047, ea, b4 Other sizes avallable
BC147A 12p | ZTX304 23p UL TUE, cach48p | ¢.06B, 01, 015 sa. ENAMEL COPPER
BC147B 13p ZTX500 14p JP.20 DUAL GANG log, 4-7 Kohms 0-22 5p; 0-33 7p. 0 47 8p; 0-68 11p, .
BC1488 12p | ZTX504 45p  to2-2 megohms, each 48p 1so14p 1-521p; 2-224p WIRE in 2 ounce reels
100s MORE IN CATALOGUE 7 JP.20 DUAL GANG Log/antilog 10K, ILVERED MICA. Working voliage | 16, 18, 20, 22 SWG 34p
22K, 47K, 1 megohm only. each 48B | SO0VAC L o oo ctmges | B2 ahapt o Vas, 38, 40 5
BAXANDALL SPEAKER KIT JP.20 DUAL GANG antilog 10K only des Injp 50 DIN CONNECTORS R
As designed by P. J. Baxandall and 43p 1000, 1500 7p; 1300 8p; 2200 10p; 2700
described orlginally in " Wirelcss World.”  2A DP mains switch for any of above | 3600’ 12p; 4700, 5000 15p; 6800 200} | 4 oo oo - Socket. Dug
Simple to assemble, fantastically good p extra, | 8200, 10,000 2517 3:’,::’; :uudi.:;pea er 10: 12:
results and a greater money saver, Carries  Decades of 10,22 and 47 only availeble | TANTALUM BEAD 5 way audio 180 12p  15p
10 watts RMS, 15 ohms impedance. Size In ranges above, 01, _,?/%2' 0-47, 1:0 mF/35V, 1 5/203/ 5 way audlo 240 1Zp 15p
18In x 12in x 10 in, Complete kit, including  Skefeton Carbon Presets, Type PR, | 2- 21 v, 2-2135V, § way audio _ 15p
pack-flat cabinet, £14-90, horizontal or vertical each 8p eV 2i235Y,; [ET/IoV; 10[61::‘; EV CATALOGUE 1
The size and weight of this product obliges 4-7/35V, 10/16V, 22/6-3V ea.18p | 2nd printing—Green and yellow
us to charge 70p part cost of carr., in UK. SLIDER 1601873;/\'/ 1252;4155‘)/. 27/6-3V, 100/;1‘\’/ - “_f:overd e
Equaliser Assembly, £2-30. Linear or log mono 4-7K to 1 meg, in | P : ea. 20p pages, thousands 07 Deme:
" Q POLYCARBONAT! itustrations; diagrams; much useful
Loudspeaker Unit 59RM109, £2-45. all popular values each 30p | Type B42540 Working Voltage—250V | technical information. The
Cabinet Kit (fo Baxandall design), £16-45,  STEREQ, matched tracks, lin, or log Values in mF: printing has been updated as much
Cross-over choke for addltlonal woofer to in all popular values trom 4-7K to 0-0047; 0-0068; 0-0082; 0-01; 0 012; | as possible on prices. It costs only
above, £1-50. 1 meg, 60p 813 - 02Rinf0: 007 R 0T0ST G 0:9 ?59 gostgreemchédmg re':und v%ucher
: 0 N or 25p for spending when ordering
DISCOUNTS. Esg}'}f;‘ﬁfg,’;;a‘es- mono, black, white | ' g-047:0-05t; 0- oes; 0-082;0-1 ea, 4p | goods list valua £5 or more.
Available on all items i CERAMIC PLA UALITY
except those shown Control knobs, blk/wht/redlyellgml Working vollage 50V Q
with NETT _ PRICES bluefdk. grey/It. grey, ach 7p |n26va|uesfrom22p1106800pF ea.2p GUARANTEE
40% on orders from £5
to’ £14-99. 15% on All goods are sold on the
orders £15 and over. All postal communications, mail orders ;‘O"Y‘r’:‘s‘*;gd'"?ﬂ‘a*:\a‘}}:ce‘{:;';‘
FREE ‘ELEGTRO AI-UE LTD etc. to Head Office at Egham address, § specifications and satisfac-
POSTAGE Dept. EE11. S.A.E. with enquiries re- § tionis guaranteed as such-—
quiring answers no rejects, 'seconds’ or sub-
In U.K. for pre-paid g - standard merchandise is
mr%i;r:;d?rz.z IF'otr n}a“ 28, ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 0HB gf,.i_"esd m:;';- not includ
ggd ”“"0‘1’ 2 list value | Telephone Egham 3603 Telex 264475 Shop hours 9-5.30 daily: Sat. -1 p.m. "3{,‘2‘ ?o,‘wh,-ff,’ 8% r;-:lusl b%_
additional handiing | NORTHERN BRANCH: 680, Burnage Lane, Burnage, Manchester M19 TNA § 27057 [0 1002), 7afl 20e ©
charge of 10p. Overseas 2 2 g ’ _ge' nchester order. Every effort s made lo
orders — cartiage char- | 1elephone (061) 432 4945 Shop hours 9-1 p.m. 2-5.30 daily; Sat. 9-1 p.m. en’gure [(he correctness o{
od d
PG U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA, P.O. § il oo o press. Frices
38/671/4002 § Box 27, Swarthmore PA 19081, subject to alteration without
5 . nolice. 1
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Radio Operators.
How to see more
of your wife
without losing

sight of the sea.

Jointhe
Post Office I
Maritime Service.
We have openings for
Radio Operators at
several of our ;
coastal stations. s
. Thework
is justas
interesting, just
as rewarding as aboard ship,
but you get home to see your
wife and family more often. You
need a United Kingdom General
or First Class Certificate in
Radiocommunications, or an
equivalent certificate issued by a
Commonwealth Administration
or the Irish Republic.

Starting pay for a man of
25 or over is £2,270, plus cost of
living allowance with further

:.

annual

increases
-after that.
* Though
T we're
,g;{: happyto

' ake people
)W from 19 up.
In addition to your basic
salary, you’llfet an average
allowance of £450 a year for
shift duties and there are
opportunities for overtime.

Other benefitsinclude a
good pension scheme, sick pay
and prospects of promotion to
Senior Management.

For moreinformation, write
to: ETE Maritime Radio Services
Division (RC10), ET17.1.1.2,
Room 643, Union House,

St. Martins-le-Grand, London,
EC1A 1AS.

Post Offfice
Teleco

mmunications

600

WIRE RECORDERS record only 24v DC /P complete
with spool of wire /P level 15 MillJV, running time 75 min
spools 33" dia by 1” would take 1” tape, wire speed 30"
per sec in case size 5 x 11 x 6” in good cond with instruc-
tions £5-25. POWER UNITS stabilised for use with
BC221 freq meter mains /P fits in battery box gives 135v
& 6-3 with circ tested £7-16 CONTAMINATION
METERS No. 1 -1 to 10 Mill/Rongt per Hr meter indicator
also sk for phones complete with mains P.U. & carrying
case with instructions new boxed & tested £6:-10 CT38
ELECTRONIC MULTIMETERS bench type for 240v
mains these have 97 ranges of V, A, W, R, etc. with
H/Bk tested £23, BATTERIES Lead Acid type 24v 25
amp/hr tapped at 2v steps in lightweight carrying con-
tainer new with instructions £10-40. AERIAL TUNING
UNITS ex A/C 2 to 18 Mc/s Tx type remote controlled
contains 1000pf tun cond, large coil, meter, Ae cjo
relay etc in case 8 x 7 x 14” £5-15. ELEC CONDS all
heavy duty types with screw term new ex USAF 82,000uf
17-5v £3. 44,000uf 27-5v £3. 8,400uf 10v 65p, 4,600uf 20v
65p, 1200uf 75v 80p, METER UNIT X pointer type dual
115 Ua for use with 1155Rx approx 3” dia okay for Stereo
Balance Ind new £1-79. DIODES 200 PIV 8 amps 4 for
70p, also 800 P1V 750 Ma 15 for £1-10 new. CRYSTAL
OVEN with 12 type Hc6/u holder can be removed 76p.
UNI SELECTORS coil 50v 25 way 4 bank with motoring
contact £2-50 TAG STRIPS solder type 24 way new 10
for 40p PRESS GAUGE clec scale 0 to 120 vehicle type
new 55p. METERS 1 Ma FSD 2% sq scale knots £1, 500
Ua scale 0 to 5 11” dia £1-45. 500 Ua scale 0 to 5 24" dia.
£1-30 200 Ua scale 0 to 200 31" dia £1-80. 50 Ma 21 sq
scale 0-50 £1-20. :

Above prices include VAT & Postage, S.A.E. for list or enquiry.

A.H.SUPPLIES

57 MAIN RD. SHEFFIELD S95HL. Tel: 444238 (0742)

CARBON SLIDE POTENTIOMETERS

60mm Single Track including Black Knob 50p (inc.
V.A.T.), 60mm Twin Track including Black Knob 60p
(inc. V.A.T.), 60mm Quad Slide Potentiometers—
Prices upon application. 1K, 5K, 10K, 25K, 50K, 100K,
500K ohms Log, Lin, Antilog. Metal Case. 32db
Matched Track. 15mV Nominal Noise (B.S. 2122).
Life Exceeds 20,000 cycles. Fixing Holes 2 x M3 on
80mm Centres. .

Designed, Manufactured and Supplied by :—

RIVLIN INSTRUMENTS LTD

DOMAN ROAD, CAMBERLEY, SURREY GU15 3DJ
Send cash with order to above address. Postage
and packing 15p per order. Trade enquiries
invited.




C.T. ELECTRONICS

Now new

gulnn ® you spee
! compon:
We are ops

eo

P shop. The
to have greater stocks than we airsady ha
vice on the coun
1o choose from. it you are having

n from ..

long.
underground is Chiswick Park, and tl

Huvlng ali the component
or, and on the mail ord

through tlll 6.0 p.m. Mon
no parking restrictions.

are very much larger and will enable us
under one roof will now
o. We have an snormous

NOW AT 257 & 270 ACTON LANE, LONDON W4 5DG

.C.R. 4 % SPECIAL OFFERS % %
SEMICONDUCTORS CHs1,oss cRs 40p | TRIACS MINIATURE MAINS TRANSFORMER. PR/
AC107  38p| BCv30  40p] MJ34e  Ssp| OC36  85p| TIP4IC  85p| onzeds £1.50 | ORS1/10 56p | TXL228B 8A 400V §3p | 240V SEC 12v. 10GMA Manuf, Hinchley
AC125 25| BCY31  sspj MJd81  95p| OC42  40p| TiP42C ©1-10| N2g9s  25p | GRS1/20 80p | SC40D ... L. E1-40 | 70 30 x5 x dlmm O S e ea.
AC126 BCY32  g5p| MJ28OT £1-25 OC44 20| TISSO  40p| 2Nog0s  28p | GRS1/40 85p | SC40E £1-85 | ro ey, 000R oo P
ACTZT  2Tp| BCYS3  afp| MI200t £2.20| OC45  20p| ZTX107  15p| 2N209s 259 | Qoo o0 | SC45D 170 | 5 eame pva
AC128 28p} BCY34 80p] MJE340  50p; OC70 15p| ZTX300  15p| 2N2507 25p . p SO45E £2.10 3 CORE PVC INSULATED MAINPS CAB:B%:
ACYE  21p|Bcvis  gsp| MIEID 73p| OCTI 1| ZTXS00  18p) onazs 12p | CRSYI0 - &2p R I A B
ACY1? B8CY39 £1-00) MIE3T snp OC72  20p| 2TXS01  20p| 2n3053 28p | CRSY20 82p | SC500 B A | v YL AR PTL et CAPAGITOR
ACY18  Wp{ BCYSs £1-60] MJES20 OC75  25p| 2TXS04 50p| oN3ps4 esp | CRS3/40 . 90p | SCE0E S BP0 G Min X 0 35in x 0-65in B C Mount
:g;;g ggp CY70  22p mjégggnlgs 88;? igp gig% sgp 2N3055  S0p CRS7/400 . :1-gn DIAC <. 25D | erice 100-4p @a. 1000-3p sa.
pl BCY71 22 P p 25p 2 RS16/100 [ ra-
AGY3S S50l BGyr2  2sb| MMiB13 43| OGs1 25| N6y sp| ack b | Sheieson 90p | LINEAR 1.C.s e R LU I
ACY21  38piBpi2i  75p| MM1712 80p! OC83 25p| INg14 8p1 2N3702  1p | CRS16/800 £1-60 LM309K 5v 1A, Volt- .
AD140 80p| BD123 75p| MPF102  4Sp] OCB4 25p] IN916 8p! 2N3703 12p C106B 45 g2 30 unmarked OC71 transistors £1-00
ADS 85| BD124  s0p| MPFIi03 OC139  p| INAOD!  6p! oN3704 12 - T2 | il A R i o e 0 B St o o
AD161 0p| Bp1s1 75p| @N5457) asp| OGis0  3up| INd0o2 sp| naros  12p C108D p el 2 . 51V, 6 2v. 7 5. 81V 10V Monured nnd
ADi62  Mp| BD132  75p| MPF104 0C170 25| IN4D03  gp| anaros  12p | 40669 ... 80p oltage Reg . 105 | tostea.
AFfl4 25| apis3 . 75p( (2N5458) 3sp| OC171  30pf IN4D04  10p! on3?o7  12p | 11C44 . 5p MFC‘OOQZWmWAudm 5011 e atslvoitagaliequ tedy m M,
AF115 25p| BD1s§  75p| MPF105 OC200  50pj IN4DOS 120} 2N3708  12p INA444 5 1.80 | TBAS00 W= Au 50 GE Diode OA47 equivalen:
AEHE 25| BDv11 £1-4p| (2N5459) 40p| OC201  60p| INADCE  15p] 2N3709 12p | BT10/5004 R 90p | 708C Op Amp ot W L LT CI el (O ¥,
AF117  25p] govi7 £1.g0] MPSAOE 3%p| OC202  75p| INOGZ  18p| oN3771 t2.70 T098 . ... 45p | 200, 220.240 SEC 25-0-25-0-8V. 24, w's
::};ze ggp BDY19 £1-85 M:gA;g 32;; TIP20A  43p| IN4148  7p| oN3772 £2.75 BRIDGE RECTIFIERS 4iC Op Amp B4 TRA:S"FO
Pl BF1S2 20 AS6 35p| TIP30A  S8p| 2N695  25p| oN3773 £2.95 o
mr omER RR B ER BN B Cw | EWEE e s B LT e s won
P BF195 1 MPS NE93 25p - oo
BAI2  3p| B S| NKTI35 a3p| TIPSIA £1.08) 2N70s 15| Znas2s frid MDAS:2/2 747C Dual Op'Amp  £1-20 | MULLARD TUBULAR CERAMIC UHF
BA112 S0p| prxa4  30p| NKT222 25p| TiP34A £1.55 ON708A  150] 2N3004 22p . BA 100V 80p ZN414 Redio 1.C .... £1-25 | TRIMMERS (PROFESSIONAL)
BATI4  16p| Brxgs  30p| NKT4D! 35p| TIPI5A £3.35) 2N708  15p| oN305  25p ZENER DIODES TAD100 Radio |C Type 092 R Price 10p ea
BAISE  15p| grxss  0p| NKT404  80p| TIPSEA £2.65[ 2N93)  20p] 2N4058  12p BZY88 Senes 400mwW inc. Filter . £1:90 291 051 39
BCI07  wp| Brxed  30p| NKT773  M0p| TIP41A  75p| 2N1132  25p| 2n4059 129 3.3V-33V. 5% T CA3014 £1.5§ e
BC108  up| Brysg  3sp| NKT774  25p| TIP42A  s0p| 2N1332  18p| 2nd060  12p Woane . a0 | | cAsm £1-00 | QUANTITY PISCOUN -
BC103 15| Bryas  s0p| OAS p| TIP29B  S4p| 2N1303  16p| onags1  12p o J s CA3028 £1.20
BC147 12pt grysg  25p| OA10 20p| TIP30B  88p| 2N1304 2 2N4126  17p Mm. ..5‘.’ CA3036 £1.00 | 10000F Feedthrougphcca‘p:aclmr 5p ea.
BC148  12p] gFyst 25p| OA47  10p| TIP31IB  T0p| 2N1305  25p| 2N4286  15p TED. D | Mimature tobutar P.G. trimmars
BC149 12pf gFYs52 25p| OA70 12p| TIP32B & 2N1306  25p| JN4287  15p TIL209 6-30p; Fp 10p ea.
BC153 15p BFYS3 25p| OA78 12pi TIP33B £1-12| 2N1307  25p] oN4288 15p HP5082 ) 4p c/o Varley 7000t relay 50p es.
BCIST  Mpl BFyss  gep| QABI 10p{ TIP34B £1-68| 2N1308  25p! oN42s9  15p : TOI VOLTAGE REGULATORS
BCIS8  15p} BSWea  65p| OASD  10p| TIPGSB £2-81) 2N1305  25p) 2N4290  15m MA2082R 605 " v 580
BC158  15p] Bswes  sop| QA9 10p| TIP368 £3-84| 2N1613  25p} oN44dd o190 L.D.R. £2 L0386 12V SOGmA
BC169C 14p} BSY95A 12p| QA200  10p| TIP41B  83p| 2N17)1  25p]| ZNas7)  asp ORP12 60p SNT6023 6W Audio1.C. L037 15V 450mA £1-60 ea.
BC182  14p] ci11 sop| OA202  10p! TipazR  9Ap| 2N2147  70p) oN4g20 80p NESSS Timer ... with circuit ..., . £1.7§
BC183  14p{ Cazs A0p| OA210  3sp| TIP2OC  7ip| 2N2160  65p| aN5191  oep (L7 onao VEROBOARD
BC184  14p) 8y100  15p| OA211  36p]| TIP30C  78p| 2N2217  25p| oNs194 g£1-10 WMETAL BoXES 1 0y 818
BC212 14p{ py125 20p| OC1 90p| TIP3IC  85p| 2N2218 25p| 40360 50p ALUMINIUM BOXES IDEAL FOR VEROBGARD WITH BASE 2 x g* §§° §§°
BC213  Mpi Byi27 200 OC19  85p| TIP32C e£1.05| 2N2215  25p| 4o3s1  sap AND Pk SCREWS B85 3 e
BC214  Mp| Byies  6p| OC22  SSp| TIPRIC £1-30| 2N2222  2p| iozs2  ssp 23" Leng sop 3253 op  4ip
BC2 12pf iS100 15p| 0C26 65p| TIP34C £1.90| 2n2222A 25p A 4 500 FE £1.05 8p
BC239  12p}is103  20p| OC28 65| TIPaSC €3-20] 2N2398  M0p ABg o sop 17 x 3% £1-43 £1.12
©0C30  60p| TIPEC £4-10| 2N2645  50p B % 4 A :1%;; -
. PIN INS. D
AB12 3 44p SP F CUTTER 52p 52p
DIGITAL INTEGRAL CIRCUITS SNT10T  Stp| SN74166  £4-00 s e 3 100 PINS S a3
NTAD  20p| SNT428  Sop| SN7473 SN4110  sp| SN7ate7 gs.25 | ABIS & e | J0PNS 98 £12  £120
SN7401 20p| SN7430 20p | SN7474 aop SN74118  £1-06] SN74170 <4-10 | ABIS 10" £1-2 | 500 piNS DS £1-20  £1.20
SN7402 20p] SN7432 42p| SN7475 55p| SN74119  c1.90| SN7417¢ c2.00 | ABY 10 £1:20 | Prices Cojrect June 12
SN7403 20p} SN7433 2p | SN7476 45p| SN7ai2t  6bp| SN74175  £1-35 | Abio e 1.80
SN7404 20p]| SN7437 85p | SN7480 80p| SN74122  £1-35| SN74176  £1-80 ALumiNiuM BOXES WITH SLOPING TOP PANELIDEAL NS I STORIDATARGOKS
SN7405 20p| SN7438 85p | SN7481  €1-25| SN74123  £2.70| SN74177 £1.60 OR PRE-AMPS, ETC., USING SLIDER CONTRO! - DTA3 USA Band 3 Transistor Charac-
SN7406 30pd SN7440 20p | SN7482 870 | SN74141  £100] SN74180 £1.65 | ABS0 8 Long 9" Wide 33" High at back . ” EC A D QPR
SN7407 30p| SN7441AN  75p| SN7483  £1-00| SN74145 €1-50| SN7d181  e7.00 27 High at front 6" Siope o tront A Balpip AT PR C G
SN7408 20p| SN7442 75p | SN7484 $0p | SN74150 £3-35] SN74182  £2.00 With P.K Scre " feristics. 36A. 28B. 280, 28D numbers.
SN7409 45p | SN7443  £1-00] SN7486 45p| SN74151 £1-10] SN74184 £2.45 | AB2! A'~b°veb°”°.,'°"9 £2-20 | 4 DVT Diode. Comparison Tables,
SN7410 20p| SN7445  £2-00{ SN7490 75p| SN74153  £1-38| SN74185A g2.49 | AB22 As above but 12" long 2248 | 5 Band 1, Transistor Chlrsctans!lca
SN7411 23p i SN7446 £2.00] SN7491AN £1-00| SN7dis4  £2.00| SN74190 £1.95 V4t VU METER £2-50 European numbers AC. AF. BC. BF. etc
SN7412 42p | SN7447 £1-75] SN7492 75p| SN74155 £1-55| SN74191  £1.95 The V41 is celibrated —20 to -3 and 0-100%. making 1t 6 TVT, Transistor Equlvalemleles
SN7413 30p | SN744s £1-751 SN7493 50| SN74156  £1-55| SNratsz  £2-00 suitable for use as a recordmg level meter or as a power All books contairt pin connections and
SN7416 30p | SN7450 20p | SN7494 80p| SN74157  £1-80 SN74193 g£2.00 | QutPulndicator . o T
SN7417 30p | SN7451 20p| SN7485 30p| SN74180 £2-80] SN7419¢  £2.80 Senshivity: 130 uA. Internal resistance: 500 ohms PRICE. £1- 18 per bool per 6 bool
SN7420  20p| SN7453  20p) SN74S5  £1-00 SN74161 £2.60| SN74los £i.85 |-Cimenslone:40 x40 x 2amm
SN7422 48p| SN7454 20p| SN7497  £6-25| SN74162 £3-40| SN74106 £1.50 | ALSO STOCKED y A
SN7423 48p | SN7460 20p| SN74100 £2-501 SN74163 £3-40| SN74187 £1-50 Electrolytic Capacitars Mullard, Sprague. Lorkn stc Unlnlno(halwllcatlted nu nncu-re
SN7425 sp| SN7470 0p| SN74104 €1-45| SN74184  £2.75| SN74198  £a.00 :olyastsr Polynyrana Siiver Mica g,apncnors etc EXC"LUSIVE a/A nse dag:/.’
SNTAT  dzp]| SNT4TZ  30p| SNT4I0S £145| SN7at6s  ce-0| SN74IS0 ee-e0 | Dee’al Antex Sor ons. | | &% 365" Guor 15 past T
QUANTITY DISCOUNTS—12+ 10%, 25+ 15%. 100+ 20%. switches. rotary. slide. toggle. eic Cabte. veroboard
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CM10

CM20
CM73

C092

[ole:]

DM18HL
DM73

DMs1
DM82
DM94
DMé614
PROMS
PROM 10
PROM20
PROM25
UDSOHL
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MICROPHONES
PRICES INC. VAT

Crystal Lapel Microphone with Lead and
tug

60p
Gsneral purpusa Crysxa Mlcvophone . £1-20
Crystal Stick Microphons with Switch
Lead and Plug . L. . E2:20
Omni Directiona! Cnpac tor Mlcmphone
with built-in Preamplifier, Cable and Wind-
shield .... . . ..R14-00
Cardioid Capacnmr chrophone as above,
both types with Switch. both 600 ohms .£18-00
Cassette Dynamic Microphone with Plugs
for signal and stop/start. 200 ohms . ... £2-20
Electret Paging Microphone. on table stand’
with goossneck and switch, 600 ohms .. ... £14-90
Lavalier Microphone with Windshieid,
Lavalier Cord. 6 metres Cable. 600 ohms/
50K L £11-20
Dual lmusdance Dynamlc chrophcme
with desk stand. 600 ohms/50k0 . ...... .. .£10-50
. Omni Directional Dynamic Mlcrophone
with desk stand, 6 metres Cable and Plug.
50kN . ...£10-00
Remote Dynamlc M\crophone cassette
type with Plugs. 200 ohm: £1-80
Remote Cassette Cl'dlold Mycrophone
with Plugs 200 ohms . ... . ............ £2-40
Ormni Di Dynami
with Sfide on Windshield and Switch 50x11 . £9-56
Pencil Type Dynamic Microphone with
Cabie. Lavalier Cord and Base 50k . £3-20
Lavaliar Capacitor Microphone with Tie
Clip 5-8 metres Cable 600 ohms . .£16-00
Omni Directional Capacitor Micro-
phone with § metres Cable 600 ohms . . ~. £30-00
Uni-Diractional Capacitor Microphone
with'6 metres Cable 6§00 ohms . . . . . . . £32-00
Capacitor Boom Arm Microphone with
Arm. two Windshields. Cable 600 ohms .. .£34-80
Cardioid Dual impedance Microphone
with Switch, § metres Cable and Plug 600
ohms/S0kY ... ... 12-00
Sfim Line Crystat Mlcroohone with Switch,
Cable and Connector . £3-80

cTs

CT10/8
CT10/16
DT33

FF27
FF2g”
HT1S
HT21

MHT10

CN23
FF5
FF30

SN75

TWEETERS
PRICES INC. VAT
Cone Twseter. Fraq 3000-15000Hz Cross-
over freq 3000Hz. Imp. 8 ohms. Suitable for
systems up to 10 watts RMS .. .
Pressure Unit Type Twester Freq
1500-16000Hz  Crossover freq  3000Hz.
Imp. 8 ohms Suitable for syuems up t0 20
watts RMS
As above but 16 ohms .
Dome Tweeter Freq. 2000- 18000Hz Cross-
over fraq 3000Hz imp 8 ohms. Suitabie for
systems up to 40 watts . e
Dome Tweeter. Freq 2000-20000H2 Cross-
over freq. 3000Hz Imp. 8 ohms Suitable for
systems upto 30 watts AMS . ... ... ... ..
Horn Tweeter Freq 3000-20000Hz. Cross-
over freq 3000Hz Imp 8 ohms Suitable for
systems up to 20 watts RMS .
Horn Tweetsr Frag. 2000-18000Hz Cr
over freq 3000Hz Imp 16 ohms. Suitable for
systemsupto3Cwatts AMS .......... . ..,
Horn Tweeter. Freq 2500~20000Hz Cross-
over freq 3000Hz Imp 8 ohms. Suitable for
systems up to 40 watts RMS . . .
Horn  Tweeter Freg. 2000~18000Hz
Crossover freq 3000Hz. Imp 8 ohms. Suit-
able for systems up to 30 watts RMS .

CROSSOQVERS
PRICES INC. VAT
‘2 Way Crossover Network. Imp 3 oh.
C;:;sover 3000Hz. Suitable up to 15 ‘watts

3 Way Crossover Network lmp g h
Crossover freqs 1000 and 5000Hz. Sumable
up to 25 watts RMS .

3 Way Crossover Network Imp '8 ohm
Crossover freqs 1000 and 5000Hz SmIsbls
up to 25 watts RMS .

2 Way Crossover Network 1mp 4 ohms
Crossover 3000Hz. Smtnble for systsms up
to 15 watts RMS .

CASSETTES
PRICES INC VAT
Cs0 o] C120
BASF LH . 88p 7.2 £1.78
£1-98 MEMOREX
MROXZ Oxide #9p £1-32 £1-76
CROX2 £1-47 21-91 —_
PHILIPS 85p 1-1¢ £1.75
£2-60 QTY Discounts 12-10%, 24-15%. 36-20%. 60-25%
. £2-80 SPEAKER CLOTH
Available in Black or Green: Approx width 54in
£1-75 ‘d.
£5-70 HEADPHONES
Type H-202 Features Mono/sterec switch, Volume
controls on each channel Freq response 20-20.000Hz
£6-80 impedance 4-16 chms £4-50.
TEAK VENEERED SPEAKER CABINETS
For 8 x§in_Speaker z6 9 x 13; x 5% £3-50
£8-20 8in + Twester 73x 113 ¥ 54 £5-00
8 13 x 8in 104 x 17 x & £5-75
13 % 8in. + Tweeter 12x 185 % 8} £7-50
£4-G0 12in. + Twester 3 % 18 x 83 -0
VALVE AMPLIFIERS
PRICES INC. VAT
26-20 Robust units sunebls for most PA/Disco uses
5 watt npu Trebie. Bass Controls £12-50
15 wan 4 anputs. Vol, Treble, Bass Controls £24-50
JEs:00 30 watt 4 inputs, Vo, Trebie. Bass Controls £29-50
50 watt 4 inputs, Vol Treble. Bass Controls £38-25
150 watt 4 inputs with separate vol controls
plus master vol , treble, bass . .. . .. .£75.90
500 watt 4 inputs each with independent vol,
treble and bass controls plus overall master
vol. control ... £
MICROPHONE MIXERS
£1-70 PRICES INC. VAT
FF1 4 Channel Mono Msxer and Preampifier
with individual shde controls  Battery
£3-30 oparated
FF10 7 Channel Sterso Mixer and Prelmolmu
with individval slide controls Bntery
£8-20 operated N
FFi1 Stereo Fraquency Controller and  Pre-
amplifier. uses five shde controls Battery
£4-60 operated

All mail order and enquiries to 270 Acton Lane Tel. 01 994 6275.
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EXHIBITIONS 7!

HAT is happening to the R.S.G.B. National Mobile

Rally? This annual event, as many readers will be

aware, took place in the grounds of Woburn Abbey
during the month of August.

It was not the day of continuous rain that made the
exhibition part of the rally a wash-out—attendance was
good despite the climatic conditions. Apathy on the part
of the organisers and many exhibltors resulted in dismal
displays on nameless stalls. ' '

Who were these nameless exhibitors? These people
were, in effect, representatives of one of our greatest
national activities—Amateur radio and the amateur elec-
tronics constructor. The question being asked was, “surely
this is not the R.S.G.B. National Mobile Rally? | must have
taken the wrong turning!”

Exhibitors displaying new equipment and those
displaying ‘surplus’ gear were intermixed. Yours truly
spent a considerable amount of time trying to find the
whereabouts of various exhibitors, without avail. Little
information was forthcoming—even from the R.S.G.B.
stand itself! Well-established and respected manufacturers
and distributors were conspicuous—by their absence.
Who can blame them?

Someone had better pull up their socks or we may see
the rapid demise of what should be, as the title implies,
our National Mobile Rally,

Do you remember the Radio Communications or Hobbies
Exhibitions sponsored by the Radio Society of Great
Britain? They were held annually in the London area and
were extremely popular. What happened to them.

Practical Wireless and other‘major organisations, gave
thejr support on numerous occasions and we are justly
proud of the part that we contributed by showing our flag,
on behalf of the radio and electronic constructor.

This hobby of ours encompasses an exceedingly wide
sphere in the field of electronics and it is the responsibility
of the Editor and his staff—as a team—to balance the

editorial contents of each issue—to cater for many tastes. -

The satisfaction that the constructor derives from
‘switching it on’ is extremely gratifying and indeed thera-
peutic. We are indeed fortunate in that we live in an era
of component plethora. Of course, there are shortages in
many areas, but we suggest that the pessimists cast a
careful eye over the pages of our 7974/5 PW Buyers' Guide
to Radio and Electronic Components.

Many new items are included, each month by advertisers
in their respective columns. Take a good look at the smali
print, you could be pleasantly surprised!

We shall be exhibiting at the 1974 International Audio
Festival and Fair, Olympia, London. Many PW construc-
tional projects will be on show, including unigue
constructional designs not yet published in this country.
A further exciting development in the PW Tele-Tennis
constructional project will also be unveiled.

Members of the editorial and advertising departments
will be in attendance to deal with enquiries. We shall also
have a limited number of free ‘give-aways’ to visitors.

Don't forget the PW slogan—Stay tuned fo PW for full
coverage of the finest and up-to-the minute constructional
projects.

A date for your diary—~Practical Wireless, Stand B12,
International Audio Festival & Fair, Olympia, 28th October—

3rd November inclusive,
LIONEL E. HOWES—Editor.
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_Crofton move

have moved. Their new

address is: 124 Colne Road,
Twickenham, Middlesex. (Tel:
898 1569):

CROFTON ELECTRONICS

A foolproof
Eleciric Lock

OME quite clever ideas have
S appeared in journals for

electronic locks. But our
vote goes to a professional ap-
proach recently announced which,
as far as we can see, is almost
fool-proof. The code for this lock
is carefully stored in a CMOS
shift register memory. When the
“electronic” key is inserted, the
code in the key is interrogated
by the lock which compares it
with the code in its memory. If
the two codes are identical the
lock will open. The key itself
contains another shift register
with the identical code in its
memory banks. Even a small
32-bit memory would provide a
possible four million combina-
tions.

When the key is inserted into
the lock it activates a micro-
switch. This causes the lock to
transmit a series of pulses which
in turn make the “key” enter its
code into the lock for comparison.

Because the key does not emit
signals (i.e. magnetic or sonic or
anything else) it is impossible to
“read” the code from the key.
Again, any exploratory signals
sent into the lock would imme-
diately alter or destroy its
memory (fail safe).

One last cunning asset. The
speed of operation of the memory
circuits in the lock is fast when
opening the door with the correct.
key. But slow by *“logic” stan-
dards. If you were to permutate
all combinations possible by
plugging some sort of pulsing
device into the lock instead of the
key—it would take well over a
year to run through all the pos-
sible combinations. Sorry—not
available on the market yet and
that’s all the information we can
get at present.



Not to be missed —

HE LATEST Heathkit Cata-

I logue is now available free

from: Heath (Gloucester)
Limited, Bristol Road, Gloucester,
GL2 6EE. Write, or phone Glouces-
ter 29451, for a copy. Or if you
happen to be in London or
Gloucester, call in and collect one.
The London Heathkit Centre is
at 233 Tottenham Court Road.
and the Gloucester showroom is
next to the factory in Bristol Road.

The catalogue contains details
of the very large range of elec-
tronic kits, many available for the
first time in this country. .

It talks in detail about kit
building “The Heathkit Way’’ and
shows how easy it is to build a
Heathkit. Even a complete novice
need have no worries as the in-
struction manual, with the aid of
large pictorials- and step-by-step
instructions, leads you every step
of the way.

Its 64 pages give details of
many exciting models for home
construction, ranging from a large
selection of audio and Hi-Fi equip-
ment through electronic calcula-
tors, digital electronic clocks,
electronic thermometers, an ultra-
sonic burglar alarm, to test in-
struments for the electronic
hobbyist and home car servicer.
Even a 12 inch black and white
portable television kit is available.

Catalogue

Heathkil’s

New kit models include an f.m,
tuner with digital readout and
computer tuner, a 4 channel SQ
amplifier, a battery powered elec-
tronic thermometer and a de-luxe

digital electronic clock with
alarm. All models are available for
cash or on extended credit terms
through the very popular Heath
Money Budget Plan. A free tech-
nical consultation service is in
operation both before and after
purchase.

Hi-Fi Accessories
by Bib

IB HI-FI Accessories Limited
B announce the publication of
a comprehensive 16-page
full colour catalogue, which
illustrates and describes their
very large range of hi-fi acces-
sories which now comprises more
than 70 products.

The catalogue has been de-
signed so that it can be easily
reprinted in foreign languages
and arrangements are already in
hand to print it in French, Ger-
man and Italian.

For the UK market a single
sheet retail price list is inserted
in the catalogue.

Bib Hi-Fi Accessories Lid., PO
Box 78, Hemel Hempstead, Herts,
HP2 7TEP.

Screwdriver.

department.

You have been warned! Don't forget to order
your copy of the December issue of Practical
Wireless . . . look for your Free PW Miniature

. Start building the PW Kempton with our Decem-

ber issue. This is a quality stereo cassetie

player for your car; build yourself an inexpensive -
capacitance bridge that really works, and the

third section of our 1974/5 PW Buyers Guide to

Radio and Electronic Components will also be

included in our December issue. .

In the January 1975 issue of PW, we start the
New Year with constructional series on radio
control. Dont forget to place a permanent order
with your newsagent, or write to our subscription

Furtherdetails of the December issue on page 609.

Wolsey's
Colour King
at sea )
- 7 OLSEY ELECTRONICS
W equipment is now being
increasingly used on

marine installations and the most
recent of these, through Aerial-
work Limited of Southampton,
their agents for Southern Eng-
land, has been the installation of
a communal TV and radio system
to the officers and crews quarters
on the car ferry “Eagle”. In order
to receive various transmitters
whilst at sea, a Wolsey Broad
Band “Colour King” uh.f. aerial
and FM411 array were erected
with a rotator motor and remote
control unit. The aerials and mast
were specially treated to with-
stand exposed sea conditions. The
well-proved Wolsey “Mercury”
amplifier was fitted and provision
was made for a monochrome
video cassette recorder and addi-
tional outlet points to public
rooms should this be required at
some future date.

The 11,500 ton “Eagle” which
is controlled by one of the P & O
Group of Companies—Southern
Ferries—is the largest on/off car
ferry to use the port of Southamp-
ton and operates a regular service
to Lisbon, Algeciras and Tangier.
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FM AERIAL—
pre-amplifier

is possible provided that a high gain aerial is

used and that the receiver has high sensitivity.
Some older types of receiver lack the sensitivity of
their modern counterparts and the use of an aerial
amplifier can improve reception considerably.

We have to be careful in the use of such an
amplifier however, since high gain is not the only
pre-requisite. If the amplifier adds as much noise as
it increases the signal, then we are no better off. The
amplifier must have a good noise factor, that is, it
increases the signal by a much greater amount than
it increases the noise.

Another aspect we have to consider is the type of
reception we expect, having provided the amplifier.
If the incoming signal is very weak indeed than we
may be able to improve it, but if it fades away to
nothing, no amount of amplification will bring it
back again. This situation can exist during fading
conditions, when total cancellation of the signal at
the aerial occurs because of multipath reception. An
amplifier can be useful, however, since it shortens
the time during which the signal is unusable. Imagine
a threshold level below which the signal must not
fall if a satisfactory signal-to-noise ratio is to be
maintained; if the amplifier lifts the entire incoming
signal, this can fall to a lower level before becoming
unsatisfactory.

LONG-DISTANCE reception of weak FM signals

CROSS MODULATION

The VHF FM band is becoming quite crowded and
the weak signals we wish to amplify may be situated
- very close to a strong local transmission. Unless our
amplifier is correctly designed, a strong possibility
exists that cross-modulation will occur between the
various signals present, due to the high amplitude of
the local signals. The signals we wish to receive may
then become completely lost in the mess which
results. Once this has happened, it is impossible to

KEITH CUMMINS

separate the signals again, so we must prevent such
a thing happening in the first place.
Cross-modulation can not only occur in the
amplifier but also in the input stages of the receiver.
A valve receiver is far more tolerant of high input
levels than its transistor counterpart. Too much
amplification before the receiver’s RF stage can
therefore cause intermodulation and it will be seen
that excessive gain can be a real disadvantage. Any
aerial amplifier used for FM work should therefere
not have so much gain that the local signals will
cause cross modulation, have enough gain to sub-
stantially improve weak signals, and, itself, have
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- Fig: 1: The two FEY¥s are |
. eonnecled ip° & ‘cascode
" eircuit, the first -being an ..
amyplifier while ife - secomd
1 o buffer, or isolating stage.
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