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Total Building Costs

%7_23

(Overseas
(4 89 VAT 57p)

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

% 4 Transistor Earpiece Radio.
Amplifier.
% Signal Tracer.

% Bignal Injector.

% Transistor Tester NPN-

% 4 Transistor Push Pull
Amplifier.

% 5 Transistor Push Pull

% 7 Transistor Loudspeaker
Radio MW/LW.

% 0 Transistor 8hort Wave
Radio.

% Electronic Metronome.
Y Electronic Noise (ienerator

% Batteryless Crystal Radio.
% One Transistor itadio.

2 Transistor Regenerative
adio.

3 Transistor Regenerative
Radjo.

Audible Continuity Tester.
Sensitive Pre-Amplifler.

*
*
*

*

Components Include: 24 Resistors @ 21 Capacitors @ 10 Transistors @ 3}” Loudspeaker ® Earpiece

® Mica Baseboard @ 3 12-way connectors @ 2 Volume controls @ 2 Slider Switches @ 1
Tuning Condenser @ 3 Knobs @ Ready Wound MW/LW/SW Coils @ Ferrite Rod e 6%
yards of wirce | Yard of sleeving etc. ® Parts Price List and Plans 50p. (Free with parts).

P & P £183)
ROAMER
NINE

WITH V.H.F.
INCLUDING
AIRCRAFT

Nine Transistors, 9 Tuneable wavebanda as Roamer Ten.
Built in ferrite rod aerial for MW/LW. Retractable
chrome-plated telescopic aerial for VI F and 8W. Push
Puli output using 800 mW transistors. 9 Transistors and
3 diodes, tuning condenser with V.H.F, section, separate
coil for aircratt, moving coil loudspeaker, voluine ONJOFI
and wavechange controls. Attractive all white case with
red grille and carrying strap. Size 91" x 77 x 2}”7
approx. Parts Price Llst and Plans 40p (Free with parts).

Total PP & Ins. 44p
A £6 .95 (Overseas
Building P & P £1.85)

Costs (+ 8% VAT 55p)

POCKET
FIVE

NOW WITH 3"
SPEAKER
3Tunable wavebands. M.W.
L.W. and Trawler Band,
7 stages, § transistors and
2 diodes. supersensitive Total Building Costs
ferrite rod aerial, attractive black PP&
and gold case. Bize 54” X 137 x £2 '5 Ins.
3§” approx. Plans and Parts 26p
Price List 20p (Free with parts). (+8% VAT 20p)
(Overseas P & P £1-25)

TRANSONA
FIVE NOW WITH 3"

LOUDSPEAKER
Wavebands, transistora and

LOUD-

speaker as Pocket Five.

- Larger Case with Red

Totsl Building Costs  pher “Tpioniie ani Tuuing

2 -7 VP & Ins. Price List 20p (Free with
26p parts).

(+89 VAT 21p) (Overseas P & P £1-25)

NEW

Everyday
Series

Build this
exciting New
series of designs
E.V.5. b Transistors and 2 diodes. MW/LW. Powered
hy 4% volt Battery. Ferrite rod aerial. tuning condenser,
volume control, and now with 3” loudspeaker. Attractive
case with red speaker grille. Bize 9”7 x 5i” x 2}” approx.
Parts Price List and Plans 20p. Free with parts.

Total 5 PP & 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. PPush Pull out-
put. Parts Price List and Plans 30p. Free with parts.

Total B P P & Ins. 30p
Building £3 60 (+ 8% VAT 29p)
Costa (Overseas P & P £1-25)

E.V.7. Case and looka #s above. 7 Transletors and 3
diodes. Hix wavebands. MW/LW, Trawler Band, 8W1.
BW2, HW3, powered by 9 volt battery. Push Pull output.
Telescopic aerial for short waves. 3” Loudspeaker.

Parts Price List and Kasy Build Plans 35p. Free with
parts. Overseas P & P £1:05.

Total P P & Ins. 31p
Building £4 '0 Overseas P & P £1:85
Costs (- 8% VAT 32p)

ROAMER EIGHT
Mk |

NOW WITH VARIABLE
TONE CONTROL

7 Tunable Wavebands: MWI.
Mw2, Lw, 8W1, 8W2, 8W3
and Trawler Band. Built in

Ferrite Rod Aerfal for MW and LW. Ohronie vlated Tele+
scopic aerlal can be angled and rotated for peak short
wave listening. Push pull cutput uding 8001 W transistors.
Car aerlal and Tape record sockets. Selectivity switch.
8 transistors plus 3 diodes. Latest 4”2 watt ferrite magnet
loudspeaker. Air spaced ganged tuning condenser. Volume/
onfoft, tuning, wave change and tone controls. Attractive

case in rich chestnut shade with gold blocking. Size 9 x 7 x )y
4in. approx. Easy to follow instructions and diagrams. y

Parts price list anil plans 60p (FREE with narts). y
Total building costs " PP & Ins. 47p
Overseas P & P £1:85) £6 9 + em,ﬁ\éA)T

1Y

TRANS EI GHT 8 TRANSISTORS and 3 DIODES

6 Tun.able Wavebanda: MW, LW, 8WI, 8w2, 8W3 and Trawler Band.
Bengitive ferrite rod aerial for M.W. and L.W. Telescopic aerial for Short
Waves. 3in. Bpeaker. 8 improved type transistors plus 3 diodes. Attractive

case in black with red grilte, dial and
black knobs with polished nietal inserts.
8ize 9 x &} x 2%in. approx. Push pull
output. Battery econamiser switch for
extendeil battery life. Ample power to
drive a larger apeaker. Parts price list
and plans 35p (FREE with partas).

£4-4

Total building costs

(+ 8% VAT 36p)
(Overseas P & P £1:25)

P P & Ins. 33p

3

ROAMER SIX

8 stages 6 transistors and 2 diodes. Attractive black case with red grille, dial and
black knobs with polished metalinserts. Total P P & Ins. 3lp
Size 9 X 6% x 2}in. approx. Plans and  building £3 '98 (Overseas

parta price lish 35p (FREE with parts). costs P & P £1-85)

(+ 89% VAT 32p)

CASE AND LOOKS AS TRANS-EIGHT

6 Tunable Wavebands: MW, LW, 8W1, 8W2.
Trawler band plus an extra Medium waveband for easier tuning of Luxembourg,
ete. Sensitive ferrite rod aerial and telescopic aerial for Short Waves. 3in. Speaker

Tel. :

| enclose £

ROAMER
TEN

WITH VHF INCLUD-
ING AIRCORAFT

10 Transistors. Latest 4~
2 watt Ferrite Magnet
Loudspeakers.

9 Tunable Wavebands,

Stations also Aireraft Band.

Built in Ferrite Rod Aerial for
vlated 7 section Telescopic Aerial, can be angled
and rotated for peak short wave and VHF listening. Push
Pull output using 600mW Transistors. Car Aerjal and
Tape Record Sockets. 10 Trausistors plus 3 Diodes.
Ganged Tuning Condenser with VHF section. Separate
coil for Aircratt Band. Volume onjoff. Wave Change and
tone Controls. Attractive Case in black with silver block-
ing. Bize 9~ 7 4”. a8y to iollow instructions and
diagrams. Parts price list amd plans 50p (FREE with

MW/LW. Cbromne

parts).
Total building costs n PP&
(Overseas P & P £1-85) Inus. 5%p

(+ 8% VAT 68p)

“EDU-
KIT”

Build Radioss
Amplifiers, etc.,
from easy stage
diagrams.

Five units
including master unit
to construct.

Components include:

Tuning Condenser: 2 Volume Controls: 2 Slider Switches:
Fine Tone 3” Moving Coil Speaker: Terniinal Strip: Ferrite
Rod Aerlal: Battery Clipa: 4 Tax Boards: 10 Transistors:
+4 Diodes: Resistora: Capacitors: Three ” Knobhs. Units
once constructed are detachable frora Master Unit,
enabling them to he stored for future use. Ideal for
Schoots, Educational Anthorities and all those interested
in radio construction.

Parts price list and plans 40p (FREE with parts}.

Total building - PP & Ins. 33p
(Overseas P & P £1-85)

costa
(+ 8% VAT 44p)

% Callers side entrance ‘“‘Lavells” shop.
% Open 10-1, 2.30-4.30, Mon.-Fri. 9 12 Sat. 4

To RADIO EXCHANGE CO., 6la HIGH STREET, BEDFORD, MK40 ISA g
0234 52367. Reg. No. 788372.

n

Pwi12)
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As usedinindustry
throughout the world

YHE EINVADER'
BRITISH MADE, HAND BUILT, PRECISION INSTRUMENT

‘Invader’ low leakage, high efficiency professional soldering instruments
as used in industry worldwide, and why not you ! Precision designed
handle moulded of flame resistant material (SE1) and european safety
standards. Stainless steel construction throughout with elements
precision wound, earthed at two points, test run and finally flash tested
at 2,000 v A/c. Low cost internally fitted bits with large range of bit
faces for your future use Can you afford not to have the ‘Invader’.

MODEL 706 £288, 646 £313, 1076£3-22

+” Bit Towatt " Bit 23watt 1" Bit 2Twatt

ADCOLA MULTI-CHANNELLED
SOLDER IN HANDY SIZES!

Adcola have designed solder packs to fulfil
all your needs—manufactured to B.S.1. 44.1
60/40/18swg. Multi channelled resin
cored. If your needis small the dispenser
or the three oz reel will do you if you are
keener try the } kilo reel.

Dispenser O8p. 30z 57p. Y2Kilo£2:68

It makes sense touse the
best!postyourcouponnow
A s I N S
.ADCOLA PRODUCTS LTD. GAUDEN RD.
LONDON SW4 6LH

V.AT Regd.No 236 8163 72

Regd.No. 442762

Please send me
MODEL 706

MODEL 646 MODEL1076

SOLDER Dispenser 30z REEL V2 KiloREEL
Price include VAT Add 10pfor postage and packing
Inclosing PO, cheque for £

NAME
ADDRESS

PWI
L B N N &N _§N_ N N _§N §__H§W |

I
I
I
I
I
I
J
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PRACTICAL PAPERBACKS
FROM

FOULSHAM-TAB

BASIC TV COURSE
by George Kravitz £1-50

NEW SKILL-BUILDING
TRANSISTOR PROJECTS
AND EXPERIMENTS

by Louis E. Gardner Jr. £1-45

RADIO CONTROL
HANDBOOK
by Howard G. McEntee £1 - 90

TRANSISTORS: THEORY
AND PRACTICE
by Rufus P. Turner £1-40

WORKING WITH
SEMICONDUCTORS
by Albert C. W. Saunders
£1-50

CASSETTE TAPE RECORDERS
—HOW THEY WORK—
—CARE & REPAIR
by Walter Salm £1-60

ELECTRONIC MEASURE-
MENTS SIMPLIFIED
by Clayton Hallmark £1-70

GUIDEBOO
by Brice Ward £1-75

SOLID-STATE CIRCUITS
K

10 MINUTE TEST TECH-
NIQUES FOR PC SERVICING

by Art Margolis £1-60
TV BENCH SERVICING
TECHNIQUES

by Art Margolis £1-65

MINIATURE PROJECTS FOR
ELECTRONIC HOBBYISTS
by Ken W. Sessions Jr. £1-45

FM STEREO/QUAD RECEIVER
SERVICING MANUAL
by Joseph ). Carr £1-55

TROUBLESHOOTING SOLID-
STATE WAVE GENERATING
AND SHAPING CIRCUITS

by Ben Gaddis £1-55

THE 2-METRE FM REPEATER
CIRCUITS HANDBOOK
by Ken W. Sessions £1-90

PINPOINT TRANSISTOR
TROUBLES IN 12 MINUTES
by Louis E. Gardner |r. £2:50

FOULSHAM-TAB LTD.

YEOVIL ROAD. SLOUGH.

BUCKS.

CJL PRICES INCLUDE P&P AND V.A.T.

JCOMBINATION TRY & MITRE SQUARE (Rabone
Chesterman) , Cabinet/chassis work-Try & Mitre Square.
Depth,Heignt & Marking Guages.300mm/12"Rule.Spirit

%
Level & Steel Scriber. i . . . u . £1.85

[JHAND ORILL (Leytoo! ), Compact precision drill.5/16"
(8mm)chuck . Gears totally enclosed.

"{I’EGRé‘riD CIRCUITS

OVOLTAGE REGULATOR (Fairchild)
OVOLTAGE REGULATOR (Signetics)

0A.M.RADIO RECEIVER(RCA)
OF.M.STEREO DECODER (Motorola)
31/C TIMER (SIgnetics)
DUAL IN LINE SOCKETS
08 pin(Pk of 3) £0.50
[OKEYNECTOR  rapid connect/disconnect to mains.Built-

in piano switches,neon & 13A fuse. - . « £3.20

CLOCKFLEX RULE (RCF),3m/10ft precision rule.Blade

length iockable-power return. . - . B .£0.93

OSOLDERING IRON,25 WATT (Antex), X25,220/240V.

Low leakage. 1/8"bit (interchangeable ). 5 r £1.85
Element £0.95
[(JSOLDERING IRON STAND (Antex),Model ST3. £0.95

3/32"bit £0.45 3/16"bit £0.45

[JTRIMMING KNIFE (RCF), New style,Retractable,5

heavy duty blades, Ideal - co-axial cables. - . £C.65 -

OSILICON BRIDGE RECTIFIER,
OELECTROLYTIC CAPACITOR,
OELECTROLYTIC CAPACITOR,

OSILICON POWER TRANSISTOR, 2N3055 £0.60
Please tick box.Crossed cheque/P.O.for€....... enclosed
NAME L

uA7805 £1.70
NESS0A £0.80
OAUDIO POWER AMPLIFIER (National ) LM380 £1.00
CA3123E £1.40 1
MC1310P £2.80
NESSSV £0.78

14 pin(Pk of 3) £0.55

100 P.I.V./2A  £0.40
2,200uF/50V (057
5, 000uF/25V £0.63

ADDRESS,




and make no misroke

AUDIOTRONIC Model ATM1
Yop value 1,000
opv pogket multi-

HIOKI 730X

30 000 opv. Ovar-

maeter. %‘:-
0/10/50/250/1,000
voit AC and DC.
DC current 0-1mA/

100mA. Resistence:

+22dB, Size 90 x
60 x 28mm.
Complete with
test lsads.

OUR PRICE £3.25

P&P 15p

6/30/60/300/600/
1200V DC.12/60/
120/600/1200V AC.
60/uA/
30mA/300mA.
2K/ 200K/
2 Meg Ohm.

1010 | 63dB.
OUR PRICE £7.50
P&P 30p.

AUDIOTRONIC Mode! ATM5

Jewél movement,
3

ohms -d,uu ent.
Ra: : 0- 3/15/150/

Rasistance: x 10 &
x100. —10to +16dB.
Supplied with battery
test loads and data
booklet. Size: 121 x 73 x 29mm.

OURPRICE £3.95 rar20p

U4324 MULTIMETER
nfg sensitivity, over-

DO/ 200V
DC 3/6/|5/60/|50/
300/600/900V
Currant: 0.06/0. S/
6/60/600mA/3A DC.
0,3/3/30/300mA/
3A AC. Resistence:
25/500 ohms/O 5/5/50/500k ohms/5
Mohms. Decibetls: —10 10 ~12dB, Size
167 x 98 x 83mm. Supplied comp-
lete with test leads, spare diode and
instructions,

OUR PRICE £9.25 P&P 30p

HIOKI 750X VOLT-OHM-
Ml LLIAMETER
ranges: 0—
1 5/3/8/!2/30/60/150/
300/600/1,200V DC.
0- 3/6/15/30/60/1 20/
300/600/
Current: 0—30/ /
1. 5/3/‘5/30/150/300
mA/6/12A. Resistence:
0 3/300k/3/30Mohms

Dech: to +17d8. Outy
[ 55 3/6/15/30/60/!20/300V
acy £ 3% DC, + 4% AC. Sensitivity:

50,000 opv oc, 5 000 opv AC. 4 inch
metar. Built in protection. Size: 57 x
102 x 153mm.

OUR PRICE £11.95 P&P 40p

KAMOOEN HM720B FET VOM

Inpul impedence 10
Ran,
ofgsn/z.sno’sw
G0V Oc 012

1
50/250/1000V Al
0/25uA/2 5/25/250

DC.
3/5K750K /500K 5 M
500 Megohms
OUR PRICE
£21.00 e & Paop

KAMODEN 360 MULTIMETER
I[';?h sansitivitxj

AC 10kohm/V
5" mirror scale,
overload protect

MOOEL U4311 Sub-standard
Multi-range Volt-Ammeter
Sensitivity 330
Ohms/Volt AC
and DC.
Accuracy 0.5%
DC. 1% AC.
Scale length:
mm.
0/300/750uA/

5/15/
30/75/!50/300/
750mA/1.5/3/
7.5A DC. 0/3/
7.5/15/30/75/
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/
1.5/3 /7. 5/15/30/75/150/300/750V
AC. Automatic cut out devica. Supp-
fied complete with test leads, manual
and test certificates.

OUR PRICE £52.00

P&P 50p

Res:sunco 0 1
1/10/100 ohms/
1/10/100k ohms/
10/100M ohms.
Decibels —20 to
+62dB. Battery operated. Size: 180 x
140 x 80mm. rgur:;&liad complete with,
test leads etc.

OUR PRICE £17.50

P& P40p

TMK MODEL 117 FET
ELECTRONIC VOLTMETER

Battery

MODEL AF.105 VOM
§0.000 opv. Mirror
scale. Meter
protection.
0/-3/3/12/80/120/
300/600/1200V DC.
0/6/30/120/.
300/600/1200V DC.
0/30pA/6/

60/300 ma/

12 Amp.0/10K/
Tm/10m /100

Meg Ohms.--20to +17dB.
OUR PRICE £12.50 pepaop.

n Mcg input, 26
ranges. Large %"
mirror scale. Size:
149x 117 x60mm.

DC current 0.12—
12mA. Resistence

LB3 TRANSISTOR TESTER
Tests ICO and B.
PNP/NPN. Operates
from 8V battery.
Instructions supplied

OUR PRICE
£395 pap20p

g 1o 2000MOhms. Decibals: —20 to
1dB. Supplied complete with leads
and instructions.

OUR PRICE £18.50  p&r 20p

MOOEL TH12
20,000 opv. Onvload
protection. Slide swite
selector. 0/0.25/2 5/10/
50/150/1000V DC
50/250”000 O
50uA/26/25

0/3k/30k/300‘(/3 Mogohmn. —20 to

UUR PRICE £5.95

P&P30p

HIOK) 720X VOM
A versatile,
accurate measur-
Ing instru mlnl/
000 opv. 0,

5/26/100/500/
1000V DC. 0/10,
£0/250/1000Y

OUR PRICE

£5.97
P&P 30p

20,0000pv.iRanges:
75mV/2.6/70/25/
100/250/500/1000V

Current: 50uA/1/5/
25/100mA/0.5/2 5A
DC. 5/25/100mA/
0.5/2.5A AC. Resist-
ance: 0.3/3/30/300k
ohms. Size: 205 x 110 x 84mm. Sup-
plied complete with leads, crocodile
clips and steel carrying case.

OUR PRICE £8.75

P&P 30p

TMK MODEL TW50K
46 ranges, mirror
0k/V DC

500, . AC Volts
1.5/3/5/10/25/50/
125/250/500/

1000. DC current
25/50uA /2 5/5/25/
50/250/500mA/5/
10A. Resistence:
10k/100k/1 Meg/
10 Meg ohms. —20 to +81.5d8.

OUR PRICE £12.50  par 20p

TMK 100K LAB TESTER
100,0000pv. 6%
sc-lc Buzzer

LB4 TRANSISTOR
TESTER

Tests PNP or NPN
transistors. Audio
indication. Operates

on twoa 1.5V
batteries. Complete

ort circuit check. with instructions etc.
Sansngn IOOADé)O OUR PRICE
BE Volis: 0.5/2.5/ £450  eap20p
woregalo/ionoy e

KAMODEN

500/1000V DC.
currant 10/1000A/ TRANSISTOR TESTER
10/100/2.5/10A. Resistence: High quality

1k/10k/100k/10 Meg/100 Meg ohms.
Decibets; —10 .% ot

UUR PRICE £19.95 P&P 30p

HIOK! MOOEL 700X
100 OODopv Overload
prot Mirror scale.
0.3/0. G/‘I 2/1.5/3/6/
1 2/30/60/‘ 20/300/
00/1200V DC.
I 5/3/6/‘2/30/60/150/
300/600/121
15/30\11\/3/6/30/60/
150/500mA/6/12A DC.
2k/200k/2M/20MOhms.
—20 to +63dB.

OURPRICE £14.95  raraop

370WTR MULTIMETER
Feamres AC cumam
rang 0,000

0/0 5/2 5/| 0/50/
250/500/1000V DC.
0/2.5/10/50/250/

500/1000V AC.
OliouAIIIIOI'IOO

Instrument to
test reverse leak
current and DC
currant. Ampli-
fication factor of
NPN, PNP, diodes,
lrlnslnovs SCR's
atc. 4" square
clear scale meter.
Oparstes from
internal batteries.
Complete with
instructians, leads
carrying handle.

OUR PRICE £17.50

r N

P & P 40p

0/100mA/1/10.
AC. 0/5k/50k/500k/
5 Meg/50 M
Decibels: —;8 to +62d8.

OUR PRICE £19.95 P&P 300

MOOEL PLA36
20.0000pv DC.
8000 opv AC.
Mirror scale
*6/3/12/30/120/
600V DC. 3/30/
120/600V DC.
BOIBOOuAISO/

10/100!(/1 MeglIO Meg Ohm.

OUR PRICE £6.97

P&P 30p.

U4312 MULTIMETER
extremely sturdy
instrument for
general elsctrical
use. 6670})\4.
0/0.3/1.5/7.5/30/
60/150/300/600/
200V 75m
0/0. 3/1 5/7 5/30/
60/150/300/600/
900V AC. 0/300u
1.5/6/15/150160/
600 6A

00mA/
5/6A AC. 0/200/3k/30k ohms bC
u:curacy 1%. AC Knife odge
pointer, mirror u:alo Conplel with
sturdy metal carrying case, leads and
instructions.

OUR PRICE £10.25

PRP 50D

Model HT100B4 MULTIMETER
Overload protected,
shock proof circuits.
9.5uA Metar with L
mirror scale. Sensitivity

100k V. Polarity change

v
250/1.000 Voits AC.
C resistence’ 0—2
200k/2/20 Meg. ohms.
DC current:— 10/250uA/2.5/25/250
mA/10A. AC current:—0-10A. —20
to +62dB. Operates from 2 x 1.5V
batteries. Size: 180 x 134 x 79mm.

OUR PRICE £17.50  rap a0p

U4341 Multimeter &
Transistor Tester

27 ranges. 16,7000pv.
Overload protect,

U4323 MULTIMETER
20,0000pv. Sim)
ol it sdionf
omcillator. Suitable
lor gnmml receiver

0 5/2 5/10/ 0/250/ b
000V DC.

2. SllnI‘IS/ZSOIEwIIOOOV AC. 0.06/
0.5/6/60/600mA DC. Resistance:
x 10, x 100, x 1,000, x 10,000 (50(}.
500(1 k2. EOk()centr. scale)

Battery operated. Size: 160 x 97 x
40mm. Supplisd In carrying case com-
plete with test leads.

OUR PRICE £7.70

P&P 30p

U91 Clamp VOLT
AMMETE

For measuring AC volt-
age and current without
breaking circuit. Ranges:
300/6 & AC. Curunt:
10/25/1(!)1250/

mm. Complate

with carrylng case, leads
and f

UUR PRICE £13.50

P&P 30p

MODEL AS.100D VOM
100.000 opv. . s
Mirror scale.
Built-in meter
protection. 0/3/
12/60/120/300/
800/1200V DC.
0/6/30/120/300/
600V AC. 0/10pA/
6/60/300mA/
12Amp.0/2K/
200K/2M/200 Mag
Ohm. - 20to

17
OUR PRICE £17 5Il

PE&P 30p.

MOOEL 500
30,000 opv with
overload protect-
tion, Mirror scale.
0/0 5/2 5/10/25/

IOOOV DC
0/2.5/10/25/1(\)[0/

0/60k/6 meg/60 mooohm:
OUR PRICE £13.95

Case tor sbove £1.76

Carr. paid

MODEL C7202EN

20.0000.p.v. DC.
10.0000.p.v. AC
Mirror Scale.
5/26/50/250/500/
1000/2600 V. DC.
10/60/100/5600/1000
V.AC. DC Resistance
% 10. x 1000 (302
centrescale) DC
Currant S50uA/
2:6mA/250mA.
to +68d8.

OUR PRICE £6.50 ¢ & P 30p

-20

KAMODEN 72.200 Mutti 3015 50755/600
900V
K EN 72,200 Multitester | 30/60 20800/ 000,
\gh sensitivit 300/750V AC.
tester. 200,000 opv Current: 0.06/0.6/
Overload p b 6 A DC.
M-"ov sc-(')t; 0. 3/3/30/300mA AC.
3/33/1’ zE/soo/ o3850
By o 6/2/6/20/60/200;u ohms/2 Mohms.
attery oOf tod, lied
12/60/8;)60/"200 TR Vosis ek et e
12mA/12(l;mA/ case. Size: 115 x 215 x 90mm.
s/o?ﬂA/uA : OUR PRICE £10.50  pap30p
: L
2 Ntew’ %H&%‘L‘As == $100TR MULTIMETER
TRANSISTOR TESTER
CUR PRICE £22.50 papr 30p 100,0000pv, Mirror
U4317 MULTIMETER ;5"': o
High sensitivity o
ins‘t?umem for field |, — |8 6 6/3“2/30“20/
and {aboratory work. | soov AC
Knife edge pointer, = OIIZISDOuAIIZI
86mm. mirror scale, 300mA/6/12A
Overlol protecnonl 0/10k/1 Meg/
100 Meg.
0.5/. ! 5/10/25/50/100/250/500/ 1000 | ~20 to 15048
V DC.  0.5/2.5/10/25/50/100/250/ | 0.01—0.2MFD
500/1000V AC. Cunanl SDuAI .5/ Transistor tester measures Alpha, Bata
1/5/10/50/250mA/1/5A Di 25/ | and ICO. Complete with instructions,
0. 5/1/5/10/50/250mA/ IBAAC e batteries and leads.
istance:  0.5/10/100/200 ohms/1/3/

30/300k ohms. Decibels: —5 to +10dB

OURPRICE £19.95  pap 25p

Battery operated. Size: 210 x 115 x
90mm. Supplied in carrying case com-
plate with leads.

OURPRICE £16.50 pap s0p

MODEL C7208FM
30,000 0pv DC,
15,000 opv AC
6/3/16/60/300/600,
1200 V. DC. 8/30/
120/600/1200 V. AC./

SWR METER Model SWR3
Handy SWR meter for
transmitter antenna align-
ment, with built-in field
stunwlh meter. Accuracy

%, Impedence 52' indic-
ator 100uA DC. Full
scale 5 section coll-pubh
antenna. Size 145 x 50 x
&60mm

OUR PRICE £4.25 P&P 30p

DC Resistance x 1,
x 10, x 100, x 1000
(50(), centre scale)

DC Current 30ua/
3/30/600mA. —20to +63dB.

OURPRICE£8.95 P& Paop

ALL PRICES
EXCLUDE VAT

Also see following pages
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C15 PULSE OSCILLOSCOPE

For display of pulsed |~z
and periodic wave-
forms in eiectronic
circuits. VERT. AMP,
Bandwidth: 10MHz.
Sensitivity at 100kHz
VRMS/mm: 0,125
HOR. AMP. Band-
width: 500kHz2.
Sensitivity ay 100kHz
RMS/mm: 0.3-25
Puset triggered sweep
1-3000usec. Free running 20—200
kHz in nine ranges. Calibrator plps
220 x 360 x 430mm. 115230V AC.

OUR PRICE £43.00  carr. paid

MODEL MG 100 SINE SQUARE
WAVE AUDIO
GENERATOR
Range 19-
220.000Hz Sine
Wave 19..100.000 Hz Square Wave
Output Sine or Square wave 10v. P.to P
Sus 180 l 90 x 90mm.Dperetion
220/240

OUR PRICE £|9 95 PEP 50p

EA41 REVERBERATION
AMPLIFIER

Self contained,
transistarised,
battery operaled
Simply plug in
microphone, w-lar etc. and uutpul to
your amplifier. Volume control and
depth of vwerberatmn control, Beau-
walnut cabinet. 184 x 77 x 108mm.

OUR PRICE £7.50 P&P 30p

RUSSIAN CI116 Double Beam

0SCILLOSCOPE

§ MHz pass band. | ‘q

Separate Y1 and Y2 aFi

amplifiers. Rectang- [4°a

ular 5 x 4" CRT. ‘E‘
&

Calibrated triggered
swoep from 0. 2usec.
o 100 milli-sec/cm. yo'z ;e-

Free running time
—1MHz.

SPECIAL H
BARGAIN!
FERGUSON
3406 HI-F) )
SPEAKERS

High quality 2 way speaker systems.
25 Watts, 4—8 ohms. 40Hz—18kHz.
Size: 560 x 340 x 255mm. approx.
Wood grain finish with black fronts.

OUR PRICE£22.50 PR P £1

SPECIAL PURCHASES!
RECORD DECK PACKAGE

by Famous Manufacturer
GARRARD SP25 Mark 111 with
GB0O cartridge in luxurious plinth

deck fitted KS a0A cartridge

DUR PRICE £9.95 p & P 50p

SPECIAL OFFER! SAVE OVER 50%

AMSTRAD B000/2 Stereo amplifier
7 watts per channe! rms. Inputs
for tuner tape. phono. Headphone
socket. List price £29.95.

OUR PRICE £12.95 p & P 60p

TE1021 Stereo Listening Station
For balancing
and gain selection
of loudspeakers
with additional
:&%’"'L for stereo
swm:hmg STho
gain controls, speakers on—off siide

SPECIAL OFFER! CONVERT YOUR
STEREO SYSTEM
70 4D SOUND

FOR UNDER £16.

n00 662

lusive offer of GOODWIN 4.

POWER RHEOSTATS

High quality ceramic
R R

ings n

with all
and instruction manual.

OUR PRICE £87.00

Carr. paid

MODEL TE15
GRID DIP METER

Trans»smused Opar -
ates as Grid i

Oscillator, Absuvb 2. 7
tion Wave Meter and K&

&
Oscrilating De!sclor md
= S

requency rang
440k Hz — 280! Hz
in six coils. 500uA
meter. 9V battery
ogevalmn Size:

0 x 80 x 40mm.

OUR PRICE £19.95 PRP 30p

vitreous enamel.
Heavy duty brush
wiper. Continuous
rating.

Single hole fixing. %" diameter shafts.
Bulk guantities available.

LHO2S STEREO HEADPHONES
Light weight head-

phones with padded

ear pieces 4 16 chms

20— 20,0001 ’
Complete wnh 6

lead and plug.

OURPRICE £1. 97 v&v 30p

CNANNEL CONVERTER and a pair
of AD15 10 watt 8 ohm bookshelt
speskers enables you to add 4D
sound to your existing system.
Complete with simple connection
detalls. Normal retail value £25.50.

OUR PRICE £15.80 P& P £1

GOODWIN CONVERTER available
separately £3.95 P & P 50p

switch, stereo headphone socket.
OUR PRICE £2.25 P&P 15p
AUDIOTRONIC
LOWNOISE CASSETTES
TYPE
c60 £167 £3.00 £7.08
C90 £2.24 £4.25 £10.00
C120 £2.73 £5.17  £12.24
AUDIOTRONIC
8 TRACK CARTRIDGES
TYPE

40M 5 £7.50
80M £1. 15 £5 40 £10. 25

P&P Cassettes 3 Cartridges ac
OV RS of sither POSTEREES

25 WATT 10/25/50/100/500/1000,
2500 ohmis £1.15 pap10p
50 WATT  10/50/100/250/500/
1500/5000 obms.

£1.62 pap10p
100 WATT 1/5/10/25/50/250/500/
2500 ohms. i00 Ohms

£2.34 rer 15p

TRANSISTORISED L.CR. A.C.
BR/8" MEASURING BRIDGE

A new porisble
bridge otfering
excellent range and
accuracy al low
cost. Reslstance:
6 renges: 0.1
1.9 megohm 1% Induct-
ance: 6 ranges: 1 microhenry-11%
henries £ 2% Capacity: 6 ranges
10p(-1110 mfd 2% Tufns Ratio
8 renges: 1:1/1000-1:11100 = 17
Bridge Voltage at 1.000cps. Opera-
ted from 9-volt battery. 100 micro-
amp meter indication. Size 73" x

" *2"OUR PRICE £25.00 pap 30p

EMI LOUDSPEAKERS

DHO025 STEREO HEADPHONES

Wonderful value
and excellent
performance
combined. Adjust-
able head band.
Impedence 8 ohms.
20- 12.000Hz,

Moadel A1018
FMTUNER

6 transistor high &

IF stages and
double tuned
discriminator,
For use with most amplifiers. Covers
88— 108MHz. Powered by 3V battery.
OUR PRICE £13.50 P&P 30p

3terco multiplex adapter £5.95 axtra.

MP7 MIXER-PREAMPLIFIER
5 Microphone
inputs each with
indwldual gain
controls anabling
complete mixing
tacitities. Buuary operated. Size: 235
x127 x 76mm. uts: Mics. 3 x 3mV
50k; 2 x 3mV Go&nhms Phono. Mag.
4mV 50k; Phono Ceramic 100mV 1
Meg. Output 250mV 100k,

OUR PRICE £8.97

P&P 20p

Modal 360 13 x 8" with
single tweeter/crossover.
20--20,000H2. 15 watts
AMS. Available 8 or

15 ohms.

OUR PRICE
£7.50cach PaP 370
Model 450 13 x 8™ with
twin tweeter/crossover,
55— 13,000Hz. B watts <N
AMS. Available 8 or 15 ohms

OUR PRICE £3.62 cach P&P35p

TE16A TRANSISTORISED
SIGNAL GENERATOR

S nnges 400kHz
10 30 MHz. An
inexpensive
instrument for
the handy-man.
Operstes on 9V
battery. Wide
easy to read
scale. 800kHz
modulation.

Size: 149 x 149 x 92mm Complete
with instructions and leads.

OUR PRICE £8.97

P&P 30p

SPECIAL PURCHASE
LIMITED QUANTITY!
Tannoy 12°DR/8
Bass Speakers
8 ohms. 30 watt
Heavy duty, deal
for HI-Fi P.A
Group.

OUR PRICE £12.50.
PLP 50p.

TE-200 RF SIGNAL
GENERATOR
Accurate wide range
signal generator
covering 120 kHz2-500
MHz 0N 6 bands
Directly calibrated
Varniabie A.F
attenuator audio output. Xtal socket
for calibranion. 220/240V ac
Brand new with instructions.

Size 140mm x 295mm x 170mm

CUR PRICE £17.50 P&P 50p

PS200 Regulated POWER
SUPPLY UNIT

Solid state. Varishle |

output 5-20v DC | o
up to 2 Amp. Inde- 4 i
pendent meters 10 p

ELECTRONIC CALCULATORS

-

Wecarry atremendous range of
both pocket and desk calcula
tors from as little as £9.

Owing to the demand it Is not
possible to include them in this
advertisement. so send for our
latest price iist or call into any
branch

monitor voltage and
current. Output
220/240V AC.

Slxa 190 x 136 x

OUR PRICE £19.95 P&P 50p

yZ

TE22 SINE SQUARE WAVE
AU0I0 GENERATOR

on 4 bands.
Square 20
cps to 30
kHz, Output
impedence
5000 Ohms.
200/250V
AC opevaluon Suppllad brand new

AUDIOTRONIC LE-102A
INTERCOM

Complete with \@@
lead and plug. \ =
OURPRICE£2.25 P&P 30p
TE1035 Stereo HEADPHONES
Low cost with exc-
rubber earcups. Adjust-

able headband. 8 ohms

impedence. Frequency

response 25Hz— 18k Hz.

Complete with cable

and stereo jack pl

SDH8V MONO/STEREOQ
HEADFHONES

Volume control for

each channel. 4/16 nhms

impedence. Frequenc

response 20Hz — 1BkHz

coiled lead and jack plug.

OUR PRICE £4.97 PRP 30p
BH001 HEADSET and Boom
Microphane

Moving coil. Ideal

for

teaching, >
communi- h

cations etc

Headphone impedence 16 ohmssMic-
rophone impedence 200 ohms.
HANIMEX HRC 3075
CASSETTE RADIO

Covers

Medium and

FM wave-

bands. Slider

tone controls

Battery/Mains ~ 1R
operation. Wilirecord
direct from radio or through built
incondenser microphone. Com-
plete with batteries, earphone,

ellent response. Foam

OUR PRICE [2 60 P&P 30p
Complete with 10ft.

OUR PRICE £5.95 P&P 30p
volume and

and cassette.

SINCLAIR SYSTEM 2000
STEREQ AMPLIFIER
AND TUNER

o BN

| ddbl 101010}

2000 AMPLIFIER
Amplifier output 8 watts per
channel RMS. Distortion less than
0:06%. Silicon transistors. Two
pick-up plus redio and tape inputs.
tape output and scratch filter.

Excellent Value. List £39.95
OUR PRICE £27.50 & pé6op.

o
E—— O 1 |
2000 FM TUNER

Excellent sefectivity and sensi-
tivity  Twin dual-varicap tuning.

AUDIOTRONIC AHA10]
Sterea Headphone Amplifier

Al silicon.

ates from mag-
netic, ceramic
or tuner
inputs with
twin stereo headphone outputs and
separate volume controls for each
channel. Opaerates fram 9V battery.
INPUTS: 5mV and 100mV.
OUTPUT: 50mV per channel.

OUR PRICE £850 PEP 30p
HIGH QUALITY
CONSTRUCTION
KITS

WE ARE
APPOINTED
STOCKISTS AT
ALL BRANCHES

JOSTY

All kits are complete with compre-
hansive aasy 1o follow instructions and
covered by full guarantee.

Post and Packing 15p per kit.

AF20 Mono amplifier. £5.61
AF25 Mixer. £329
AF30 Mono pre-amplifier. £3.20
AF35 Emitter amplhifier €242
AFB0 0.5W mic. amplhifier...... 4 86
AF305 Intercom. ... 167
AF310 2 Mono Amphifier £7.55
M160 Multi-vibrator. .. .. £218
M1302 Transistor tester £8.33
M191 VU Meter £537
M192 Stereo balance meter.. £5.93
LF380 Quadraphonic device. € 842
ATS Automatic hight control.. £3 756
AT30 Photo cell switch unit... £ 668
ATS50 400W triac light

dimmer/speed control £518
AT56 2,200W triac tight

dimmer/speed control....... £675
AT60 1 channet hght contral.. £10 82
ATB5 2 channel light control.. £ 16 52
GU330 Tremolo unit £810
HF61 Diode detector £387
HFE5 FM transmitter. [ %3]
HF75 FM receiver. £3 66
HF310 FM tuner.. f‘ﬁ 3?

HF325 Deluxe FM tune £26
HF330 Decoder lHF310/325) £1o 55
GP310 Stereo pre-. amphhey

for use with 2 x AF310.... £2298
GP312 Circunt board. .. £10.02
GP304 Circuit board. £533
HF 380 Iw/vh! aenal amplifier £602
HF395 broadband aerial amp. £2.10

Beautfully made and finl. in
twoitone ivory/ouff. the LE-102A is
usetulin the home. office or shop
andls svitable for use as baby
alarm. Wall or desk mounting
$7mm speaker/mic gives clear 2-
way communication with on/off
and volume control an master
unit. Operates on 9V batt. Approx.
60ftiead.

OUR PRICE£3.95 P& paop

OUR PRICE £24-30 P&PSOp | 4 pole filter. 19 tr NT10S power supply
stereo d dulator giving 40 dB 100mA, 9V £6.27
separation. Distortion 0-2% output. NT300 Stabitised v. supplv . £13.18

SPECIAL BARGAIN !!
STEREOSOUNO SPEAKERS

Matched pair of
stereo bookshelf
speakers. Deluxe
teak veneered
finish. Size:

8 x 229 x
190mm. 8 ohms.
8 watts RMS, 16
watts peak.

o

with manual
and leads.

OUR PRICE £24.95 papsop

ARF 300 AF/RF SIGNAL
GENERATO -
All lransmonsed
compact fulty
partable. AF sine-
wave 18Hz to 220

e 10
P-P RF TOOka to
200MH2. Output
1V maximum,
220/240V AC operation. Complete
with instructions and feads.

OUR PRICE £37.50
680

P&P 50p

TRITON 4318 PORTABLE
8 TRACK CARTRIDGE
PLAYER WITH MW/LW

te with
Din lead.

OUR PRICE £12. 9“mnnv&v 50p

Fantastic Value. List £39.95

OUR PRICE £27.50 P& Psop.

SINCLAIR ICI2
AMPLIFIER  Qu\\y}4

"ot
mounting board.

INTEGRATED
complete with
OUR PRICE £1.50 sz pisp.

NT310 Power Supply 240 V AC

or 2:18V D.C at2amps £5.64

NT305 Voltage converter.. .. £564

NT315 Power supply 240V AC
104,5/15V DC, 500mA..... €12 06

Amateur Electronics by Josty-Kit,
the professional book for the amateur
-covers the subject from basic prin.
cipals 1o advanced electronic technig
ues. Complete with circuit board for
AE? to AE10 listed below.

OUR PRICE £3.30 ino vaT)
P&P 25p plus VAT.

RADIO e

Will play 8

track stereo
cartridge

monaufally
Channel
selector
switch. Covers -
medium and long wave

bands. Volume and tone controls.
Earphone socket. Battery/Malns
operation.

FM TUNER CHASSIS
6 transistor
high quality
tuner. Size
only 153 x
101 x 63mm
3 IF stages.
Double tuned
discriminator.
Amgle output to feed most amplifiers.
Operates on 9V battery. Covers 88—
108MHz. Ready built, ready for use.
Fantastic value for money.

OUR PRICE £8.95 P&P 20p

OURPRICE£11.95 rarsop

Stereo Muitiplex Adaptor €5 95 extra

CIRCUIT 7
printed circuit
SINCLAIR Pro;ect 80 Modules

Z40 Power Amp. P& PIsp
260 Power Amp. t7.45 PAPIS
Stareo B0 Pre-Amp. £13.95 P AP 1Sy
Ac  Filter Unit £7.45 P&PIS;
FM Tuner £13.95 P& PISp
ﬁﬁﬁﬁﬁ o Decoder €895 P&P 15
PZ5 PowerSupply  £5.95 P8Py
P26 PowerSupply  £8.95 P& P3op
PZ8BPower Supply  £8.45 P& FP10p
Transtormer for PZB  £4.05 P & P 50p
tC20Stere0 Amp. kit £7.95 PAPISp
PZ20 Power Supply kit £5.45 P & # 30p

SINCLAIR Project 80 Packages
2xZ40/Stereo 80, PZ5 £26.60
2xZ40/Stereo 80/PZ6 £31.30
2x280/Stere0 80/P28 £33.55 |

| PaPasp
asch

AE1 100mW output stage.. ...
AE2 Pre-amplifier.

AE3 Diode recewer.,

AEA4 Flasher.
AES5 Astable multi- vlbralor
AE6 Monostable multi-vibrator
AE7 RC generatur..

Ll T T T L R i ]
R R
sboohsh ou:
GRRBIRRIRE

AE10 CCIR filter.

Also see prelu page
ALL PRICES
EXCLUDE VAT




[SEW) PANEL METERS

SEW PANEL METERS ARE STOCKED/AT OUR
3 LISLE ST.. 311 EDGWARE RD., & 152 FLEET

ST..BRANCHES or order by post.

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 PLASTIG MODEL SD640
Size: 85 x 64mm

VU Meter ’

*Items with asterisk are Moving lron
type, all others are Moving Coil

CLEAR PLASTIC MODEL SW100
Size: 100 x 80mm

50u A £4 60
100uA £4 60
500uA - £4 .30 a
50-0-50uA £4.50
100-0-100u A £4.45 _
TmA .. £4.30
;A gg £4.30
A £4.30
20V DC .. £4.30 150V AC £4.45
S0V DC .. 4.30 300V AC .. £4 45
300V OC £430 VU Meter £4.90

CLEAR PLASTIC MODEL SD830
Size: 110 x 83mm

EDGWISE MODEL PE70

Size: 90 x 34mm

S0uA £4.15
100uA £4.10
200uA £4.05
500uA - £3.90
50-0-50uA .. £410
100-0-100uA .. £4.05
imA .. .. .. £38Bb
300V AC .. £3.95
VU Meter .. £4 .30

4 300V AC £3.06
£2.95 S Meter TmA.. £295
£2.95 VU Meter. £3.40
£2.96 1A AC * £2.95
£2.95 SA AC * £295
£2.96 10A AC *£295
£2.9% 20A AC * £295
£3.06 30A AC * £295

CLEAR PLASTIC MODEL MR 65P
Size: 86 x 78mm

50uA £3.95
100uA £3.85
200uA £380
500uf . £375
50.0-50uA .. £3.85
100.0-100uA.. £380
500-0-500uA . £3.70
1mA .. . . £370
1-0-1mA £3.70
5mA . £3.70
10mA £370
50mA £3.70
100mA £370
500mA £3.70
1A DC £3.70
5A DC £3.70 500V AC .. ..
104 OC . S Meter ImA ..
154 OC
20A DC
30A DC
50A DC
V D
10V DC
T8V DC
20V O 3
50V DC :
150V DC 500mA AC £3.70

MODEL ED107 EDUCATIONAL METER

Stze: 100 x 90 x 150mm including terminals
>

A range of high quality
moving coil instruments
ideal for school axperi-
ments and other bench
applications. 3" mirror
scale. The meter move-
ment is easily accessible
to demonstrate internal
working.

50uA .. .. €850

100uA” £7.90

50-0-50uA £7.90 o toC £7.60
1ma £7.80 G4y o £7 60
1-0-1mA £7.60 350v OC .. .. 7.60
é: gg “»20 500mA/5A DC  £8B.60
2ees £7.80 5V/S0V OC £8.60
2PE, f?/‘sg 5v/15V DC £8.60
15V B¢ e760 JEASE Feoleq

1A/15A DC

CLEAR PLASTIC MODEL MR 85P
Size: 120 x 110mm_ ~

CLEAR PLASTIC MOOEL MR 38P

Size: 42 x 42mm

500V AC .. .. £3.00
S Meter TmA .. £2.80
VU Meter .. 3.20

BAKELITE MOOEL S80 Enlarged Window
Size: 80 x BOmm

VU Meter

CALL INTO YOUR NEAREST LASKY §
BRANCH OR SEND COUPON BELOW
FOR NEW 16 PAGE Hi-FI PRICE LIST

CENTRAL LONDON

481 OXFORD ST. 01-493 8641
3 LISLE ST. W(2 01-437 8204
34 LISLE ST. Wl 01-437 9155
118 EDGWARE RD. W2 01.723 9789
193 EDGWARE RD. W2 01.723 8214
207 EDGWARE RD. W2 91-723 3271
311 EDGWARE RD. W2 01.261 0387
3446 EDGWARE RD. W2 DI-713 4453
382 EDGWARE RD. W2 01-723 4194
109 FLEET ST. EC4 01-353 5812
152/3 FLEET ST. EC4 ©01-353 2833
10 TOYTENHAM CT. RD. 01-637 2232
27 TOTTENHAM CT. RD. 0t-636 3715
33 TOTTENHAM CT. RD. 01636 2605
42/45 TOTTENHAM CT.RD.  01-636 0845
257/8 TOTTENHAM CT. RD.  01.580 0670

86 SOUTH ST. ROMFORD 20218

205/206 CHURCHILL WEST, 0701 612241
YICTORIA CIRCUS, SOUTHEND

$3/57 CAMDEN RD., TUNBRIDGE WELLS
0892-13242

LEICESTERSH(IRE

45 MARKET PLACE, LEICESTER
0533-537478

NORTHAMPTONSHIRE

CLEARPLASTIC MODEL MR 52pP
Size: 60 x 60mm

73 ABINGTON STREET,
NORTHAMPTON (Op: g November)

STAFFORDSHIRE

30 WULFRUN WAY, WOLYERHAMPTON
Now Open

1046 WHITGIFT CENTRE, CROYOON
01-681 3027
01-546 7845

27 EDEN ST. KINGSTON
38/40 EDEN ST., KINGSTON  01.546 1271
31 HILL $T. RICHMOND 0}-948 J441

WARWICKSHIRE

146 CORPORATION ST, BIRMINGHAM
021-236 3503

CLEARPLASTIC MODEL SD460
Swze: 59 x 46mm

ALL BRANCHES OPEN FROM
9am to 6pm MON ?0 AT

Waest EAd Sertice Cedirs
for Personal Cail
87 Tottenham Colirx Rd} W4

BARCLAYCARD
& ACCESS

Phone your orde:
10 01-200 0037
call into any h_rgech

e
OUR CUSTOMER

SERVICES DIVISION at head otfice

will answer all your enquiries -
just ring 101,200 1321

S0uA £350
100uA £3.46
200uA £340
500u A £3.35
50.0-50u A £3.45
100.0.100uA .. £3.40
ImA . £3.30
5mA £3.30
10mA £330
50mA £330 ;
100mA £330 ;
500m A £330 "
B 1A DC £330 b
1 5A DC £330 .
i 10A OC £330 y
; 5V OC £330 VUMeter.. .. €365
£5.20 20A AC *£520
150V DC . £520 304 AC €520 POSTAGE & PACKING 15p 5
150V DC 100mV DC
240° Wide Angle
e e o e — — ——— -
1mA METERS

MW1.-6 60 x 60 mm
£6.50 P& P15p -
MW1-8.80 x 80mm
£6-30  pgp 15p

YAMABISHI VARIABLE

VOLTAGE TRANSFORMERS

Excellent guality at low cost. Input:

230V 50/60Hz. Output 0—-260V.

MODEL $260 BENCH MOUNTING
PaP

MODEL $260B PANEL MOUNTING

2.5a £12.00 50p

ALL PRICES
EXCLUDE VAT

ORDER

We otter a speedy
and efficient

TO LASKYS CUSTOMER SERVICES DIVISION
Audiotronic House. The Hyde, London NW9 6JJ. Tei:01-200 1321

Please send me the following items

FOR
MAIL

TOTAL PURCHASE PRICE

| enclose cheque

postal order

TICK

16 Page e

HI-FI
PRICE
LIST

(inc P&P and VAT)

money order

t wish 1o pay by Barclaycard/access
and my number s

service by mail HAMS
order. Remember ADDRESS
to add 8% VAT

to total value of

goods inctuding

post and packing: Signature

Registered n England No 347947 112 Lower Gr
o T o o L T C L ek T e ek PV 2

|
|

venor Place, London SWIOEX PwWi2

EXPORT Pecsonal eiponts
arranged for overseas vi
Goods specially pached,
insured and despalched to all
parts ‘of the world at minimung
costexclusiveof VAT.
Paymeni by bank transfer,

certified cheque, postalisader
or money order inany
currency.

NO DEPOSIT TERMS
available on most goods
for personal callers

CHEQUES TO THE VALUE OF £30
ACCEPTED FROM PERSONAL SHOPPERS
WITH BANKERS CARD. I% OTHER CASES
ANO FOR AMOUNTS IN EXCESS OF £30.
PLEASE ALLOW TIME £OR CLEARANCE.
BANKEAS DAAFTS ACCEPTED.

All prices correct at 11/10/74 but
subject to chanas without notice E.4C.E

A memdur of the
Audiotronic Graup of Comanics
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GIRO NO. 3111 7056
C.W.O_only.P. & P. 10p on orders below €5

SPECIAL RESISTOR KITS (Prices include post & packing)
10EI2 $W KIT: 10 of each EI2 value, 22 ochms—1M, a total of 570 (CARBON FILM 5%), £3-58 net

RSN S IR T VRO ANCLLICDIN  [0E 12 W KIT: 10 of each E12 value, 22 ohms—IM. a total of 570 (CARBON FILM 59). £3-77 net
Export Order enqumcs welcome (VAT free) 25E12 w Kl S of each EI12 value, 22 ochms—I{M, a total of 1425 2CARBON FILM 5/ £8-19 net
O"_u o d ced f El2 KIT: 25 of each EI2 value, 22 ohm:—lM a total of 1425 (CARBON FILM 5/° £8-28 net

icial Orders accepted from S5EI2 }W KIT: S of each ElI2 value. 10 ohms—IM, a total of 305 (METAL FILM 5%), £2-80 net

Educational & Government Departments
ALL PRICES INCLUDE VAT AT 8%

Due to current world shortages, resistor kits may contain some wattage and value substitutions.

MULLARD POLYESTER CAPAC|ITORS C280 SERIES
250V P.C. Mounting: 0- OI#F 0:015uF, 0-022uF, 0-033uF, 0-047uF, 34

0- luF, 4{? Q- 15uF, 4<}p 22;.4F 5¢p. 0-33uF, 8p. 0-47uF, 9p, O 68#?
I5p. |- 5;.4 23p. 2-2uF,

0-068uF
12p luF,

MULLARD POLYESTER CAPACITORS C296 SERIES

400V: 0- 00|l.lF 0:0015uF, 0-0022uF, 0-0033uF, 0-0047uF, 24p. 0-0068uF, 0-01uF,
0-015uF, 0-022uF, 0:033uF, 34p. 0-047uF, 0-068uF, O-1uF, 44p, O-15uF, 64p
0-22uF, 84p. 0-33uF, 12p. 0-47uF, 14p

160V: 0 OluF, 0-15uF, 0-022uF Jp 0- 047;.4F 0-068uF, 31p. 0 luF 44p. 0-I15uF, 5p.
0-22uF, 54p. 0-33uF, 61ip. 0-47uF, 8p. 0-68uF, 12p. 1uF, 1

MINIATURE CERAMIC PLATE CAPACITORS

50V: (pF) 22, 27, 33, 39, 47, 56, 68, 82, 100, 120, 150, 180, 220, 270, 330, 390, 470,
S60, 680, 820 IK IKS 2K2, 3K3 4K7 6K8 (uF)O OI 0- 0|5 0- 021 0- 033 0 047,
2ip. each. 0+ 1, 30v Sp

POLYSTYRENE CAPACITORS 160V 5%

{pF) 10, 15, 22, 33, 47, 68, 100, 150, 220, 330, 470, 680,
4700, 6800 10, 000 4*9

1000, 1500, 2200, 3300,

RESISTORS

CF—High Stab Carbon Film, 5% MF—High Stab Metal Film, 5%,.

W. Type Range 1-9% 100-499  500-9%9 1000+ Size mm
CF  22-iM I 0-75 0-60 - -55 2-4x7-5
CF  22-2M2 1 0-75 0-60 0-55 3:9x10-5
CF  22-1M | 75 0-60 0-55 5:5x16
MF  10-2M7 2 1-54 132 I-} %
MF  10-2M2 2 1-43 1-21 0:99 4-2x10-8
1 MF  10-10M 3 1-98 1-81 1-65 6-6x13
2 MF 10-10M 45 3-52 3-08 2-75 8x17-5

For value mixing prices, please refer to our catalogue. (price in pence each).
VALUES AVAILABLE—EI2 Series only. (Net prices above 100.)

PRESET SKELETON POTENTIOMETERS

MINIAITU?]E 0-25WV Vertical or horizontal 6p each IK, 2K2, 4K7,
up to

SUB-MIN 0-05W Vertical, 100 Q to 220K 2 5p each.

10K, etc.

(P.W.) 61 CHEDDINGTON ROAD, PITSTONE

NR. LE GHTON BUZZARD, BEDS, LU7 9AQ
: Cheddington 668446 (Std Code 0296)

CATALOGUE No. 3 20p

Miniature Mullard Electroiytics 20:5"41"??5; §M al i 4 IK lin). Single, 16}p Dual G 4 L . a
. 2 36 Js arbon Trac! K to og or lin {and IK lin, ingle, p Dua ang 46p. Log single witl
FeEeN 38 ggﬁ; Sy e Hrs n: 258 | Satien 260 Shidar Pocs: 10K, 130K, SO0K. semi Tox Jomm. 345, Aomm: e Eomms Sop
AR L A S 322 35° [ propes JeLucs ELECTROLYTIC CAPACITORS. Tubular & Large Cans
‘3uf 23¥ 6ip lgou: 2 [ Bl el op 9p | IN400I 64p [ DIN 2 Pin 12p [ (uF/V): 1/25, 2/25, 4/25, 4-7/10, 5/25, 825, 10/10, §0/50, l6/2$.
4-0uF 40 g DR 100k M8 1 21 % 5 (Plain) ~ 19p | IN400274p 3 Pin 13p | 22/63, 25/25, 25/50, 32/35, 50/25, 100/10, 100/25, 6}p. 50/50, 8
4-7uf 63V P I50uF IgV éip 2} x 33” (Plain) — lep | IN4003 9p |5 Pin 180° 16p | 100/50, 200/25, 1[p. 250/50, 18p. 500/10. I1p. 500/25, ISp.
6‘8M§ GV S EpguISOLE 163V ISP e 2d 33" (Plain) — 20p | IN400490p | Std. Jack  20p | 500/50, 18p. 1000/10, 15p. 1000/25, 22p. 1000/50, 40p. 2000/10,
8:-0uF 40V 61p 220uF 6°4V 64p Tades s an e 73p 73p | IN4005 12p 25mm jack 13p,| 20p. 1000/100, 88p. 2000/25, 30p. 2000/100, 93p. 2500/25, 38p
eI S Hour PNIRCD,| [ sep Sep | IN4006 14p | Pho 6p | 2500/50, 61p. 5000/25, 65p. 5000/50, £I-08.
OUF 63V 6ip 220iF 63V 21p | Pins, Pke. 25 p22p | INSI4 TP E&C{“EIISIO. HI-VOLT: 4/350. 14p. 8/350, 19p. 100/100 20p. 16/350, 22p.
ISuF 16V 6ip 330uF 16V 12p BAI0O 10p 3Pin 10p | '5/450, 238, 32/350, 33p. 50/250, 20p. §00/250,
ISuF 63V 6ip 330uF 63V 25p | TRANSISTORS OAS  42p |5 Pin 180° 12p | METALLISED PAPER CAPACITORS
16uF 40V 6ip 470uF 6-4 9p | ACI27 16ip BC2I2L 12p | QA47 9p | Sed. Jack 15p | 250V: 0-05uF, 0 IuF, 6p. 0-25, 6p. 0- SMF 74p. 1uF, 9p. 500V:
BEBY §o guril Mt meacdtie) o E|Einmie B ) oSS e D TimntE, o Tl ool
m P p 22, 13p. 0-047, . , 34p.
324F 10V 6lp €804F 40V 25p | BCIoa 120 Ocas - 18p QOA200 8p Phono 6p | tip. 00 p [ P P
33uF 16V 6ip l000uF 16V 20p | BC109 13p OC71 [3p | Integrated Screened Wire, Metre 6ip ZENER DIODES
33uF 40V 6ip 1000uF 25V 25p | BCl48 12p QCBI 16p | Circuits Twin Screened Wire, Metre 12p L 400mW Tol £ 7%
32uF 63V 6ip 1500uF6:4V 15p | BCI49 12p OCI70 23p | uA709C  49p | Stereo Screened Wire, Metre 12p | “ow cost £00m V¥ ©
47uF 10V 6ip 1500uF 16V 25p | BCIB2L 12p TIS43  33p | uA741C  50p | Connecting Wire. All colours, Metre 24p | Allvalues E24 series 3V-30V
47uF 25V 6ip 2200uF 10V 25p | BCIB3L 12p 2N2926 1Ip | uA723C 98p | Neon Bulb, 90V Wire Ended 5for 24p | 1-24 25-99 100-499 1000—
47uF 63V 8p 3300uF6-4V 26p | BCIB4L 13p 2N3702 lip | ZN4i4  £1-30 } Panel Neon. 240V Red, Amber, Clear 20p 9p 7ip 6ip 5iP

MULTIMETER U4323 MULTIMETER U4341
22 Ranges plus AF/IF Oscilla.

tor 20,0000 /Volt.
Vde—0-5—1000V i in 7 ranges
Vac—2- V in 6 ranges
1dc—0-05—500mA in 5 ranges
Resistance—5a—IMQ in 4
ranges.

Accuracy—5% of F.5.D.
OSCILLATOR—I| KHz and 465
KHz (A, M.} at approx. | Volt.
Size— 160 x 97 x 40mm.

Supplied complete with carrying
case, test leads and battery.
PRICE £8-30 net p & p 25p.

Vdc—0-3—900V in 8 ranges.
Vac—| -5—750V in 6 ranges.
Idc—0 - 06—600mA in S ranges.
lac—0-3-—~300mA in 4 ranges.

hfe—10—350 in 2 ranges.
Size—|115 x 245 x 90mm.
Complete with steel carrying
case, test leads, and battery.
PRICE £11-30 net p & p 30p.

27 Ranges plus Transistor Tester.
16.7000 /Volt. Overload protected.

Resistance—2K(Q —2MQ in 4 ranges.
Accuracy~——dc—24%,. ac—4% of F.5.D

NEW CAPACITOR KITS
€280 Kit—PC Mounting polyester 250V. 5 of each value: 0-01

0:022, 0:047, 01, 0°22uF. 2 of 0-47, 1uF. £1-30 net.
C296 Kit—Tubular polyester, 400V. 5 of each value: 0-0f,
0-:022, 0-047, 0-1, 0-22uF. 2 of 0-47u4F. £1:30 net.

Ceramic Kit—square plaauette 50V. 5 each value: 22, 33, 47,

100, 220, 330, 470, 1000pF, 2200, 4700pF, 0-0iuF. £1-30
net.

250V Paper kit—Tubular metal case. 3 of each value: 0-05, 01,
0-25, 05, 1uF.  90p net.

500V Paper Klt—TubuIar metal case. 3 of each value: 0-025,
0-05,0:1, 0-25, 0-54F. 90p net.

IOOOBI Paper Kit —Tubular metal case. 3 each value: 0-0),

U434i

MULTIMETER U4324

34 Ranges. High sensitivity.
20,0000 /Volt. Overload protected.
Vdc—O 6—1200V in 9 ranges.
Vac—3---900V in 8 ranges.
Idc—0-06—3A in 6 ranges.
lac—0:3—3A in 5 ranges.
Resistance—250—5M( in 5 ranges.
Accuracy—dc and R—249%, of F.S.D,

ac and d % of F.S.D.
Size—167 x 98 x 63mm.
Supplied complete with storage case,
test leads, spare diode, and battery.
PRICE £9°95 net p & p 25p.

Vdc—1-5—600V in 9 ranges.
Vac—I -5—600V in 9 ranges.
|dc—60—120 microamps in 2
idc—0-6——1500mA in 6 ranges.
lac—0 6= 1500mA in 6 ranges.
Resistance—IKQ—IM
db scale: 10 to + I2db.
Accuracy—de—1 4%, ac—2§°/°
Size—115 x 215 x 90mm.

test leads, and batter
PRICE £13-40 net p l P 30p.

U4324

MULTIMETER U4313
33 ranges. Knife edge with mirror scale.
20,0000 /Volt. High accuracy. mVde—75mV.

0 in 4 ranges.

Complete with steel carrying case,

25, 0-05, 0 IuF.  £1-10 net.

S-DeC JANEL [ DaloPer o
GXDS(! soider gun
$-DeC g ;; 2° scale Wire pack 5 x 5mtrs. 27p
Ibo:c..A.. 100uA leode pa:k (Ge) 50;or 15p
ackson 8p
vy 4730 | S00xA ST R ) |§pF 83p
uDeC “B” ImA  All 20pF, 25pF, 50pF  89p
S3|smA D6°pF I7°%pF] 100pF  98p
10mA £3°75 ilecon

500pF £1-15
L0 SO LED. TiL 209 5 for £
CCN240 £2-43 | |00mA Pane!llholder4 colouuz“zf

CN240  £2-01 | S00mA Sw'chs, IPI2W, 2P6’
U4313 | x2§ £1-01 | 1A 3Pr<IV 4PIW 6P2W m

Newest, neatest .
system ever de-
vised for storing
small parts an
components : re-
sistors, capacitors,

N-T-E-R-L-O-G-K-I'N-G
PLASTIC STOFIAGE DRAWERS

dlodes. transis-
tors, etc. Rn;:d
plastic units, in-
terlock together
in vertical and
horizontal com-
binations. Trans-
parent plastic

drawers have label
slots. | have
space dividers. Build up any
size cabinet for wall, bench or table top

SINGLE UNITS (5 x 24~ x24") £2-00 <
DOUBLE UNITS £3'50 Dozen. TREBLE (30) £3-50for 8 -
DOUBLE TREBLE £4.90 for 8. 5 BIZES
EXTRA LARGE SIZE (6DI) £4:50 for 8. ALL INTERLDCMNY

Carriage 40p. Orders over £10 post free.

QUANTITY DISCOUNTS! 5% in £1 lor orders over £15

7{/ over £30, 10% over CSO Q s for es.
i ASE ADD 8% VAT TO TOTAL REMITTANCE.

(Dept. PWI12)., 124 CRICKLEWOOD BROADWAY,
LONDON N.W.2 01-450 4844

FLAIDE

COMPLETE NEW RANGE

We have a new range of low cost frequency counters
and frequency standards, not to mention our instrument
cases, metal boxes and Eurithmic Loudspeaker systems.
We supply calculators from £11-00 up 4+ Books, Digital
Clocks, Hi-Fi Components, Quadraphonic Records and
Kits, Dolby units and Uher Tape recorders. Our lists are
free but postage would be appreciated.

Studio tlectronics

P.O. BOX 18 HARLOW CMi8 6SH ESSEX
TEL: HARLOW (STD 0279) 25457
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= \ ~wpree High Quality
[ BARCLAYCARD "C(?'r;sf::;:‘l(zr:’
at oll branches

|JOSTY

no extrus

all prices inc VAT
FREE delive

AMPLIFIERS
Teleton SAQ3078 -8 watt £27-
Rotel RA2II £42-
RA3II £54-
RA611 £86-
Leak Delta 30 £54-
Samsui AUI0I £48-
AUS05 £74-
Sinclair 2000 £34-
Sinclair 4000 £45-

TUNERS & RECEIVERS
Leak Delta FM £58-
Sinclair 2000/4000 Tuner £34-
Rote! RT222 £42-
Rotel RX150A Tuner/

Amp. £59-
Rotel 152A €69
Sansui

210 AM/FM/MPX

310 AM/FM/MPX

350A AM/FM/MPX

£84-
£99-
£106-

RECORD DECKS
SP25 Mk Nl £l
Garrard SP25 MkIV £12-95
BSR MP60 £11-00
BSR Invicta P & C/SCTM  £9-95
Garrard
SP25 MklV P & C G/800 £21-00
AP76 Module £30-00
Goldring GL78 P & C
G800E
Connoisseur
BD! Kit £13-50
8D2 Chassis/SAU2 £32-50
SAU2 £14-25
SCuI £5-95

TAPE DECKS (Insurance 2:00)
Kai
£€93-95

Dolby £149-50
1721 L Special Offer £77-95
GXC36D £82-00
GXC38D £103-95
£79-95

£59°95

ai
4000DS Reel to Reel
4000DB Reel to Reel

CS33D
Akai CR8ID 8-track Rec.
player

SPEAKERS
Chassis Speakers
EMI (Plain) 13in x 8in,
3, 8 or 15 ohm Bass unit £2-30
with Single Tweeter
(only 8ohm)
with Twin Tweeter .
Type 350 Kit 15 watt 8 ohm £8-25
13in x 8in Bass unit
15 watt 8 ohm £4-95
8in x 5in 5 watt 3, 8 or
15 ohm
8in x Sin 10 watt
Dualcone 8 ohm
64” 10 watt 8 ohm
8in 10 watt 8 ohm
12in 20 watt 8 ohm
Fane 8in 4 or |15 ohm
Fane 7in x 4in 3 or 8 ohm
Elac 8in 8 ohm Dualcone
Elac 10in 8 ohm Dualcone
Goodman 6%in 8 ohm
Dualcone
Baker Group 25 |2in 8 or
|15 ohm
Adastra ‘Top 20" |2in
25 watt 8 or 15 ohm

£73-95

£1-50

£2-50
£2-65

Adastra "Hi-Ten’ 10in
10 watt 8 or 15 ohm £3-
Also 5in 8 ohm speaker £0-
24in 8 or 64 ohm

speaker £0-

WHARFEDALE SPEAKER
BARGAINS

Denton | pr. £26-
Denton 2 pr.
Linton 2 pr.
Glendale 3 pr-
Kingsdale 3 ea.
Dovedale 3 ea.

£€38-
£58-
£60-
£42-

KITS
Linton 2
Glendale 3
Dovedale

£19-
£33-

SPEAKER CABINETS IN
KIT FORM (Teak Veneer)
12in x 8in x 6in

(8 x5 or7 x4 cutout) £2-
14in x 12in x 9in

(10”7, 8 x5, 87, 63" & 3}”) £3-
1Bin x }lin.x 9in

(8"x 1" or 13 x8) £4-
22in x l4in x 9in

{127 & 3” or 13 x 8) £6-

60
99

50

75

£30-00

95
95
95
95

50
95

£€53-95

50
75
50
25

TWEETERS & CROSSOVERS

EMI 3}” ¢/magnet in 3 or
8 ohm £1

Cone Tweeter 10 watt
8 or 15 ohm (K2006)

Cone Tweeter 3 watt
8 ohm (K2003)

Horn Tweeter 8 ohm
(K2007)

Dome Tweeter 8 ohm
(K20!11)

2-way Crossovers (CN23,
CN28, CN21¢é)

3-way Crossover (CN38)

CARTRIDGES & STYLII

-25
-50
-55
-50
-50

£1-20
-75

D/D

Cart.
ACOS £
GP91/25C or 3CS
(ster. comp)
GP93/1 or 95/1

Styli
£

1-28

ster. cryst. o 1-25

GP94/1 or 96/1
ster. ceram. o }
GP10I cryst.
comp
GPI04 ster.
ceram. o i

R
X5M or X5H
cryst. comp.
SX6M or SX6H
cryst. ster.
SC5M ster.’ceram.
SONOTONE
9TAHC or
STAHC/G
(Diam.}
3509 Magnetic
AUDIOS;I'ECNICA

EMPIRE 999 REX
GOLDRING
G850

Mail Order Dept EXIER V!
Belmont St, Monton, Leeds

Eccles, Manchester.
Tel: 061-789 5268

-25

-25

M7SED Type 2
MJSE] Type 2
VIS Type 3

MICROPHONES

UD130 50K/600 ohm
uni-dir. ball metal

UDI147

Condenser Mic. 600 ohm
uni-dir

Cassette Stick Mic. with
R/Control

Mic-Mixers Mono/stereo

AKAI ADM |4

HEADPHONES
Rotel

RH430

RH 630

RH 700
Koss

K711

KRO7I11

Ké

Ké6LC
KO7278B
KO747
HVI
PRO4AA
PRO54
K6LCQ
Sansui SS10 £14-20
*Headphone Sdapzor
{Junction box) £2-50
extension lead 2ft curly £1-35

“
£7-
£11-

£lo-
£10-
£l1-
£14-
£16-
£20-
£21}-
£26-
£29-
£26-00

CASSETTES
C40 C60 C90 CI20

35p 45p 55p
Philips S5p 75p 110p
Memorex 65p 75p 110p 155p
Ampex (360) 45p 55p 70p 99p
Ampex

(20-20+) 59p 65p 99p 135p

Chromium

Dioxide 99p l40p —
Casette Head Cleaner 45p
Ampex Head CleanerDemag£l - 65
BIB Stereo Test Cassette £2-15
Cassette Racks (hold 6) £0-45
Cassette Rotating Racks

(hold 20) £3-50
Cassette Carrying Case

(BIB) (hold 12) £1-60

8-Track Cartridge Blanks
C40 Cé4 C80
pex 80p 95p £1-10
8 track H/Cleaner
Demagnetiser £1-90
8-track Carrying Cases
(B1B) £1-65

Low Noise

TAPES & CASSETTES

Stnd LP DP
5" 55p 65p 1-00
54" 65p 86p 135
7" 80p Il0op |85
High lrequencyAmpex
57 |1-40p

7" I 90p
AKAI Men! Reel 77

Send for
— catalogue!

CALCULATORS
Sinclair Cambridge Buitd £19-
Scientific £29-

SINCLAIR PROJECT 80
Stereo Pre-amp. £11-
Active Filter Unit £6-
Z40 15 watt Amp £5-
Z60 25 watt Amp £6-
P25 Power Supply for 240 £4-
P26 Power Supply for 240 £7-
P28 Power Supply for 260 £7-
FM Tuner £11-
Stereo Decoder
Q16 Speaker

£7-
£7-

PORTABLE RADIOS
Vega Jade
VYega Zircon
Vega Sapph|re
Vega VEF20 £13-
Micado LM/MWIFM/SSW £18-
Murphy
8833 MW/VHF
BA838 LW/MW/VHF
M/Batt
MA5003 Head Set
Radio LW
Bush
VTRI65 LW/MW/VHF £22-
VTRI127 LW/MW/|VHF £15-
VTRI78 VHF/MW/ISW/
AIR M/Batt g
VTR 175 LW/MW/VHF £I3-
VTRI188 LW/MW/VHF/
25W M/Batt .
BYS5661 LW/MW/[VHF £I4-

£9-

£7-

CLOCK RADIOS
Bush CR128 LW/MW £13-
Bush CR232 MW/VHF £24-
Murphy MVY5600

MW/VHF £22-

CASSETTE RECORDERS
Murphy BA206 £16-
Bush TP66 M/Batt £25-
Murphy BA200 M/Batt £22-
Bush BT8504 (miniature) £25-

RADIO CASSETTES
(Mains/Batt.)

Micado 8155 AM/FM £25-95
Murphy BA209 MW/VHF £33-50

STEREO RECORD PLAYER
& SYSTEM
Bush SPR58 £29-50
Bush SPR59 £31-50
Bush A1005 £56-50
Hanimex Hi01 £39-95
Hanimex HRC5060 B-track
AM/FM/MPX 4 Speaker£l16-95

CAR AUDIO

Bush Car Cassette BT8501 £36-75

Hitachi Car Radio
WM702R LW/MW £16-50
KMI1510 LW/MW/VHF £32-50

Hitachi Car Cassette

C51i4

ALL ITEMS SUBJECT TO
MANUFACTURERS INCREASE
AND AVAILABILITY

PERSONAL CALLERS
WELCOME

£45-00

anchester
0-32 Shudehill. tel 061-832 7710

4 New Market St tel 0532 42708

Liverpool
15 Whitechapel tel 051-236 0738
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ON A BUDGET

il

50 350

20
©0o 1300

NOW BUILD YOUR OWN

PUSH BUTTON CAR RADIO

Easy to assemble construction kit comprising fully
completed and tested printed circuit board on which
no soldering is required. All connections are simple
push fit type making for easy assembly.

Fine tuning push button mechanism is fully built and
tested to mate with printed circuit board.

Car Radio Kit £7.70 +55pp & p

1500

Technical specification:

(1) Output 4 watts R.M.S. output. For 12 volt
operation on negative or positive earth.

(2) Integrated circuit output stage, pre-built three
stage IF Module.

Controls velume manual tuning and five push

buttons for station selection, illuminated tuning scale

covering full, medium and long wave bands.

Size chassis 7" wide, 2” high and 4% deep approx

The TOUI’iSt | Kit For the experienced constructor
If you can solder on a printed circuit board you can build this model.
Same technical specification as Tourist Il

Price £6.60 + 55p p & p.

=]
b/

Speaker including baffle and fixing strip £1.65+23p.p&p.
Car Aerial Recommended — fully retractable and locking
£1.37+20p. postage & packing

QUALITY SOUND
FOR LESSTHAN

£20-00

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

The unit is finished in white P.V.C. and the acrylic top presents

an unusually interesting variation on the modern deck plinth.
Includes:- BSR 3 speed deck, automatic, manual facilities together with ceramic cartridge.

Two speakers with cabinets. .

Amplifier module, Ready built with control panel, speaker leads and full, easy to follow assembly instructions.
Specifications: For the technically minded . —

Input sensitivity 600mV. Aux. input sensitivity 120mV. Power output 2.7 watts per channel.

Output impedance 8-15 ohms. Stereo headphone socket with automatic speaker cutout. Provision for

auxiliary inputs - radio, tape, etc., and outputs for taping discs. Overall Dimensions. Speakers approx.

163”7 % 8” x 4”. Complete deck and cover in closed position approx. 15

Complete only £19.95

3 x 127 %
£1.60 p & p. Extras if required. Optional Diamond Styli £1.37.

Specially selected pair of stereo headphones with individual level controls and padded earpieces to give

optimum performance. £3 85

BUILD YOUR OWN
STEREO AMPLIFIER

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

240V. AC only. £7-64 -+ 55p.p&p

8TRACK HOME CARTRIDGE PLAYER+§

Elegant self selector push button player
for use with your stereo system.
Compatible with Viscount Il system,
Unisound module and the Stereo 21.
Technical specification Mains input,
240V, Qutput sensitivity 125mV
Camparable unit sold eleswhere at
£24.00 approx. Yours for only

£11.9—}—90pp&p.




COMPLETE®
STEREO SYSTEM

20 WATT
SPEAKER SYSTEM

System consists of a 13" x 8” (approx)
aliptical woofer unit with a 8" x 5"
{approx.) mid range unit incorporating
parasitic tweeter and crossover
components.

Technical Specification:

Bass Unit

Flux density—100 K, speech coil-13*,
Cone, Triple laminated paper with
P.V.C. surround.

Mid Range Unit

Flux density-33K, speach coil-1” with
parasitic twester.

Power Handling

20 watts R.M.S., impedance - 8 ohms,
frequency response — 20 Hz to

18.000 Hz.

OUR PRICE
£6.60. Complete

+90pp &p.

Syste 1£5°0

40 Watt Amplifier. Viscount Il - R102 now 20 watts per channel.

System | includes: 3

Viscount Il amplifier - volume, bass, treble and balance controls, plus switches for mono/

stereo on/off function and bass and treble filters. Plus headphane socket.

Specification

20 watts per channel into 8 ohms. Total distortion @ 10W @ 1kHz 0-1%. P.U.1 {for ceramic 4
cartridges) 150mV into 3 Meg. P..2 {for magnetic cartridges) 4mV @ 1kHz into 47K. equalised
within +1dB R.I.A.A. Radio 150mV inta 220K. (Sensitivities given at full power). Tape out

facilities : headphone socket, power out 250mW per channel. Tone controls and filter

characteristics. Bass: -+ 12dB to —17dB @ 60Hz. Bass filter: 6dB per octave cut. Treble control:
12dB to -12dB @ 15kHz. Trebte filter : 12dB per ociave. Signal to noise ratio : ;
{all controls at max.) - 58dB. Crosstalk better than 35dB on alt inputs. Overload characteristics |

treble

better than 26dB on all inputs. Size approx. 133”x 9" x33". i
Garrard SP 25 Mk Ill deck with magnetic cartridge. de luxe plinth and hinged cover. -

Two Duo Type Il matched speakers - Enclosure size approx. 1737x 103" < 6"
in simulated teak. Drive unit 13" 8” with parasitic tweeter. 10 watts handling.

Complete System £51-00

System 2. £69-00

Viscount lll amplifier (As System I)
Garrard SP 25 Mk Ill deck (As System 1)
Two Duo Type lll

matched speakers - Enclosure size approx. 27" x 13" x 11}

14

Finished in teak veneer. Drive units 13” x 8” bass driver, and two 3” (approx.} tweeters.
20 watts R.M.S., 8 ohms frequency range — 20 Hz to 18,000 Hz.

Complete System £69-00

PRICES : SYSTEM 1

VAl G
G

PRICES: SYSTEM 2

Viscount Il R102

Viscount Il R102

amplifier £24204+ £1plp amplifier £24204 f1pbp
2Duo Type Ii speakers £14.00 +£2.20p&p 2 Duo Typelif speakers £38.00 + £4.00pGp
Garrard SP 25 with Garrard SP 25 with

Mag. cartridge Mag. cartridge

de luxe plinth de luxe plinth

and hinged cover £21.00 + £1.75p& p

and hinged cover £21.00+ £1.75p & p

total: £59.20

total: £84.20

Available complete for only:

£51-00

+ £3.50p&p

15” 14A/780 BASS UNIT
Bass unit on a rigid diecast chassis.
Superior cone material handles up to 50
watts RMS. and is treated to give a smooth
freq y resp R ¢ 30 Hz_ flux
density 360,000 Maxwells. Impedance at

1 kHz is 8 ohms. 3" voice coil.

Recommended retail price £40-80.

OUR PRICE£18-70 +£1:50 p&p

FOR DISCO PAGEAND DETAILS OF HOW TO ORDER — TURN OVER...

Available complete for only:

£69-00
4+ £4.00p &p

Five matched speakers and crossover unit
for handling up to 45 watts, frequency
respense from 20 1o 20.000 Hz.

Huge 19" x 14" {approx.) high efficiency
Bass-Speaker with 16,500-gauss magnet
built an a heavy diecast frame.

The four 10,000 gauss tweeters. each 3"
dia. approx.. are fed by the crassaver which
critically adjusts signal for maximum
fidelity. Impedance at 1 kHz is 8 chms.
Bass coil 27, others 0-5”.

Recommended list price £44-00.

Special Offer
OURPRICE£19.50+£150p&pg
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PORTABLE DISCO CONSOLE

INCORPORATES : Pre-Amp with full mixing facilities, including switched input for mic with
volume control, switched input for auxiliary with volume control, bass and treble controls,
volume control and biend control for turntables.

Two B.S.R. single play professional series decks, fitted with crystal cartridges.

The turntables are designed and precision engineered. They combine clean modern styling
with superb reproduction. Their many special features include square section aluminium
tonearms, (high precision low mass design fully counterbalanced, with calibrated stylus
pressure control for perfect tracking), and conveniently grouped easy to read linear controls.
The turntables have viscous cueing devices which allows the tonearms to be placed or lifted.
at any point on the record.

The two lightweight cartridge shells have slide-in-holders to facilitate easy inspection of
needles and cartridges.

TECHNICAL SPECIFICATION :

Pre-amp — Output ~ 200mV. Auxiliary inputs — 200mV and 750mV into 1 meg,
Mic input - 6mV into 100K. 240 volt operation.

Turntables capacity - 77, 10” or 12” records.

Rumble, wow and flutter — Rumble - Better than ~35dB. Wow - Better than
0.2%. Flutter - Better than 0.06% (Gaumont kalee mater).

Finish - Satin black mainplate with black turntable mat iniaid with brushed
aluminium trim. Tonearm and controls in black and brushed aluminium.

Console size — Unit Closed - 173X 133"x 83" (approx.)

Unit Open -353"x133"x 44 (approx.)
This disco console is ideally matched for the Retiant IV and Disco 50 or any
other quality amplifier.
The unit is finished in black PVC with contrasting simulated teak edging
diamond spun control knobs with matching control panel.

Yours for only £45.00 + £3.50 P. & P.

DISCO AMPLIFIER

Reliant Mk iV Mono Amplifier, ideal for the small disco or house parties.
Outputs 20 watts R.M.S. into 8 ohms (suitable for 15 ohms).

45 WATT R.M.S. MONO DISCOTHEQUE AMPLIFIER
Ideal for Disco Work. Output Power: 45 watts R.M.S. Frequency
Response 3dB points 30Hz and 18KHz. Total Distortion: less than
2% at rated output. Signal to noise ratio: better than 60dB. Bass
Control Range: 13dB at 60Hz. Treble Control Range: 12dB at
10KHz. Inputs: 4 inputs at SmV into 470K. Each pair of inputs

Inputs *4 electrically mixed inputs. *3 individual mixing controls.
*Separate bass and treble controls common to all 4 inputs.

*Mixer employing F.E.T. {Field Effect Transistors) *Solid State circuitry.
*Attractive styling.

INPUT SENSITIVITIES
—Input - 1.} Crystal mic. guitar or moving coil mic, 2 and 10mV.
(Selector switch for desired sensitivity).

controlled by separate volume control. 2 inputs at 200mV into 470K.
Size: 193"Xx 103" 8” (approx.} Amplifier £27.50+£1.50 p. & p.

~Inputs - 2), 3), 4). Medium output equipment - ceramic cartridge. tuner,
tape racorder, organs, etc. - all 250mV sensitivity. AC Mains, 240V operation.
Size approx: 123”x6”x3%",

£15.00 + 60p. post & pack.

® Radio and TV
JEARCLAYCARD * Mail orders to Acton. Terms C.W.0. Components
All enquires Stamped Addressed n I "l-"v c (Acton) Ltd.
\____— Envelope. Goods not despatched
outside U.K. & x
DO NOT SEND ® 21 High Street, Acton, London W3 6NG
YOUR CARD Leaflets available for all items listed. 323 Edgware Road, London w2
Just write your order giving thus ¥ Personal ___ Edgware Road: 9a.m.—5.30p.m. Half day Thurs.
your credit card-number Send stamped addressed envelope.  Shoppers Acton: 9.30a.m.-5p.m. Closed all day Wed.
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TRANSFORMERS

SAFETY MAINS ISOLATING TRANSFORMERS
Prr. 120/240 V Sec. 120/240 V Centre Tapped and Screened
Size cm.
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BARRIE electronics

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

NEAREST TUBE STATIONS "ALDGATE & LIVERPOOL ST.

Radio Operators.
ow to see more
of your wife
without losing
sight of the sea

9\

Post Office
Maritime Service.
We have openings for
Radio Operators at
several of our
coastal stations.

The work /:{"
is just as /

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
250r overis £2,270, plus cost of
living allowance with further

ChEd

ﬁ°‘

_annual

~ Though

7 we're

i happy to

)w take people
v from 19 up.

In addition to your basic
salary, you'll get an average
allowance of £450 a year for
shift duties and there are
opportunities for overtime.

Other benefits include a
good pension scheme, sick pay
and prospects of promotion to
Senior Management.

For moreinformation, write
to: ETE Maritime Radio Services
Division (RC12),ET17.1.1.2,,
Room 643, Union House,

St. Martins-le-Grand, London,
ECIA 1AS.

Post Offfice

Telecommunications
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With remote
control
microphone.

Due to price we cannot name makers—but rest assured you're getting one
of the BEST! Expensive ‘‘PIANO KEYBOARD’ CONTROL PANEL
(or latest MASTER SWITCH control) and AUTOMATIC LEVEL
CONTROL. No fiddling with awkward tape and reels, just ‘‘slap-in"’ a
cassette. Superb taping & reproduction! Takes 30, 60 or 90 minute standard
cassette tapes. Beautiful tone from a whisper to a roar! Remote control
microphone! Rapid rewind! Fast forward! Complete—record anywhere
indoors or out! Runs on standard batteries AND 220/240v. A.C. mains.
Separate jacks for r ontrol microph: ., etc. 94in. x Sin. x 24in. approx.
Designs can vary slightly. With carry handle. WRITTEN GUARANTEE
and instructions. (Importers recommended .selling price £26-97!) OUR
PRICE £11-85, post, etc., 50p. % Send quickly, test on mail order 7 days
approval from receipt of goods. Refund if not delighted. BONUS OFFER:
Cassette tape, batteries and microphone stand 55p if required. ALSO
Super de luxe model with VHF, AM/FM radio (recommended retail price (44!;,
only £22-15, carr. SOp (batteries and cassette tape 45p extra if required,

CALLERS: ACCESS & BARCLAYCARDS ACCEPTED AT STORES.

SHOPERTUNITIES LTD. E gy |

FABULOUS BRAND NEW

SOLID STATE ac/oc

MAINS/BATTERY

TAPE RECORDER
ANDPLAYER

AM/F
OGASSETTE

Latest sensation in the world of sound! First class makers! Fabulous
VHF AM/FM RADIO and CASSETTE TAPE RECORDER & PLAYER
combined! Runs off standard batteries or Mains (simply plug in mains
220/240v. A.C. line cord supplied)—NOW you can record & play back any-
thing, anywhere! IMPORTERS RECOMMENDED SELLING PRICE
£44.511 WE OFFER AT ALMOST HALF PRICE! Fantastic specification:—
*Automatic recording level control! *Monitor switch! Expensive
calibrated ‘‘slider’’ volume and tone controls! *Latest ‘MASTER
SWITCH’ fast forward, stop, play & rapid rewind control! *Superb
built-in Speaker! *Takes standard 30, 60, or 90 minute Cassstte tapes,
obtainable everywhere. *Earphone & extension speaker sockets PLUS
separate input/output DIN Jack socket! *Built-in swivel 7 section
telescopic aerial (25” approx.). *Magnificent case (approx. {0ins. high
in luxurious Black & Silver finish with ‘‘teak-finish’’ speaker grille.
*Built-in carry handle. *Wonderful YHF AM/FM Radio with instant
switch-over waveband selection & pin-point station tuner. Superb clarity and
tone. Amazing station selection home & abroad including local
reception of city & regional stations in every part of the country (even
those scheduled for the future) plus BBC National VHF. Also fabulous in
Car! You could pay £££'s more for a Radio or Car Casette player ALONE!
Yes, only £22:95 carr. etc. 50p, complete with remote control micro-
phone, etc., Written Guarantee & simple instructions. BONUS
OFFER:—Batteries, Cassette Tape, personal listening earpiece, and micro-
phone stand, ail for only 55p extra, if required. Send total £24 (to include
Bonus, carr. etc.) and test on 7 days mail order approval from receipt of goods.
REFUND IF NOT DELIGHTED. Or call at either Shopertunities store.

ept. WP/4), 164 UXBRIDGE RD. (facing Shepherds Bush Green).
LONDON WI2 8AQ. (Thurs. I, Fri. 7). Also at 37/39 HIGH
HOLBORN (opposite Chancery Lana). sLONDON. W.C.1. (Thurs,

7 pm.). BOTH OPEN MON. A 9 A.M. TILL 6 P.M.

q
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8/20L2 .80|6F18 55/ 10F9 .65 (30FL12 .90{AZ1 25 ECC85 .40/ EM87 .70 | PCF82 -35 | K19 .80 | VU133 .80 | AD1d9 55| BY126 33
6ABG 1.25(6F23 .80 10F18 .55|30FL18 .56|AZél .28 ECC86 .85 EMMB03 22 | PCF84 .59 | TH233 1.00 | W107 1-00|AD161 50 | BY127 -88
6AOT  .49(¢F24  .85|10LDIl .70|30FL14 .78/ BL63 200 ECC88 .44/ EYS1 40| POF86 .60 |TP26201.00 W720 1.00 AD162 -850 BYZ10 -4?
SAGS  .87/6F26 1.0010P13 .75/30L16 .76/CL33 1.80 [ECC189 .65 EYS1 .40 | PCPF200 .75 | UABC80.40 | X656  1.25|AFll4 28| BYZIL
4AHS .60|6F28  .67/10P14 $.00/30L17 .70/CYIC 1.00) ECC8071-20| EY83 .54 | POF501 .50 | UAF42 .60 | X101 2.00 | AF115 17 'BYZI12
8AJS  .65/6F32  .50/12A6 1.00/S0P4MR |OY3l .50/ EOF80 .34| EY84 .70 PCF802 .50 URCAl .60 /2769 500 mAToHED TRANSISTOR BETS —
BAKS .40/6G6G  -50(13AC6 .70 1.00( DAF91 .80 EOFs2 .38| EY87/6 .83 | PCF806 .50 | UBC81 .45 LP16 (AC118. AC154. AC157. AA130) -58p
SAK6 .80/6GHB8A .75/12AD6 .8b|80P12 .80 DAF96 .50 EOFss .75/ EY88 .40 PCH200 .80 | UBFS0 .40 Pper pack. 1—OC81D & 2—OCB1, 47p.
SAMSA -55/6GK5  -85(12AES .85|50P19/ DF$l  .80| ECFS04 EYol  -58 | PCL82 .38 | UBF89 .40 1—O0C4$ & 2—0C4b, -47p. 1—OC83D. &
S6ANE  -70|/6GU7 .75/ 13AT6 .40| 30P4 .75|/DF96 .50 .25| EZ40 .50 | PCL8S .50 | UBL21 .77 2_0C82 -53p. Set ot 3—0C8S -72.
3AQ5 45 eno&r .25 12AU: .:g 30PLl .85 ng .;o xcxn%.g-— —
SARS 80635 .46(12AV6 .50(30PL13 .95 DE®3 .70/ EOHSS 1. N BE . OFFKRS
SAB7 1-00(6J6 .30(12BA6 .45|30PL141-10 DK96 .60;ECH42 .70 ;ﬁ&,‘g“%ﬁ%}uﬁ?mw EORRCASH ST ORSEROREBCXRDIBI I NUST HEW 30
i .;g eIzl £ .gg JORL1S .gg DLl .gﬂollxgggi ~%. All goods are unused and subject to the standard 90 day guarantee. Cash or cheque with order only.
6AVE ‘46 6K7G 30/19E1 8‘-00 26D5 :75 DMTI 1‘ 50 ECHS4 ‘“ Despatch charges:—Orders below £5, add 10p total to cover up to three items. each addjtional item
SAWSA .95 6K8G 45 12J7GT .80|35L6GT .75 DY&7/6 ‘86 ECL80 3 3p extra. Orders between £5 and £10 add 26p total. Orders over £10 are post free, Same day despatch.
SATA ‘76 6LI 2'00 12K5 1:00 SEWH '50 DY803 '85 ECL82 w Any parcel insured against damage in transit for only 3p per parcel extra. Terms of business free
$BSG .30/ ALEGT ‘58 12E7GT :60 3823 ‘25| B80CC 2°20 EOLSS :7°| on request. Many others in stock too numerous to mention.
6BAS .28/6L7  .60/12Q7GT -45/35Z4GT .70/ E0F 1.40' EOL84 .eg T'c3°¢ enclose S.A.E. for reply to any correspondence.
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Around 1780 Sarah Oliver
kept the colourful Bay Horse lan
in North Shields - the haunt of
sailors, labourers, thieves and
gentlemen who settled to her
much-loved brew, said by many
to ‘preserve the wind’.

Times change, but good things
don’t.

Now from the same building
on Horse Ferry Landing, Geordie
Home Brews bring you all the
natural, wholesome ingredients
you need to brew a strong,
natural beer like the one Sarah
Oliver served. And stillat a
ridiculous 1}p per pint!

ol
Jliver's
e Brew

BY GEORDIE HOME BREWS
from your usual Geordie Stockist
Enquiries to: VIKING BREWS LTD.
CLIVE STREET NORTH SHIELDS

e 0.0 @ = HEZOG) O @ O & W
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SPEAKERS
Baker Group 25 3, 8 or 15 ohm £7-75
Baker Group 35 3, 8'or 15 ochm £8-50
Baker Group 50/12 8 or 15 ohm £12-50
Baker Deluxe 12” d/cone £10-7%
Baker Major ,, " £8-50
Baker Regent £7-18
Baker Superb £14-50
Baker Audltorlum 12 £12-50
Celestion MH1000 horn £10-95
Celestion PST8 for Unllex £2'55
Celestlon G12M 8 or 15 ohm £12:00
Celestion G12H 8 or 15 ohm £15-00
Celestion G15C 8 or 15 ohm £24-00
Celestion G18C 8 or 15 ohm £33-00
Coral 61”d/cone roll surr. 8 ohm £2-50
Coral 8”d/cone roll surr. 8 ohm £3-25
EMi 13x 83, B or 15 ohm £2-25
EMI 13 x 8 150 d/c 3, 8 or 15 ohm £2-50
EMI 13 x 8 450 t/tw 3, 8 or 15 ohm £3-75
EMI 13 x 8 type 350 8 or 15 ohm £8-25
EMI 13 x 8 20 watt base £8-80
EMI 6}~ 93850 4 or 8 ohm £3-00
EMI 5” 98132CP 8 ochm £2-50
EMI 8 x 5 d/cone, roll surr 10 watt £2-50
EMI 2{” tweeter 97492AT -85
Eagle DT33 30 watt tweeter £5-45
Eagle HT15 horn tweeter £3-80
Eagle CT5 cone tweeter £1-75
Eagle CT10 tweeter 8 or 16 chm £2-55
Eagle MHT10 horn tweeter £3-80
Eagle crossover CN23, CN28, CN218 £1-50
Eagle FR4 £5-30
Eagle FR65 £8-35
Eagle FR8 £10-68
Elac 9 x 5, 59RM109 15 ohm,

59RM114 8 chm £2-80
Elac 6;” 6RM171 d/c roll surr. £3-5¢
Elac 6§” 6RM220 d/cone £2-85
Elac 47 tweeter TW4 £1-21
Elac 10” d/cone 10RM239 8 ohm £2-85
Elac 8” 8CS175 3 ohm £2-50
Fane Pop 15 watt 12" £4-30
Fane Pop 25/2 25 watt 12" £6:95
Fane Pop 40 watt 10” £8-50
Fane Pop 50 watt 12”7 £11-00
Fane Pop 55 12" 60 watt £12-50
Fane Pop 60 watt 15” £13-00
Fane Pop 100 watt 18" £22-50
Fane Crescendo 12A 100 watt 12” £29-00
Fane Crescendo 12B bass £29-00
Fane Crescendo 157 100 watt £38-00
Fane Crescendo 18” 150 watt £49-50
Fane 801T 8” d/c roll surr. £7-00
Fane 807T 8” d/c roll surr. £3°85
Fane 808T 8” d/c £2°75
Fane 701 twin ribbon horn £35-00
Fane 810 horn £12°75
Fane 920 horn £33-00

WILMSLOW

THE Firm for speakers !

Goodmans 8P 8 or 15 ohm £5-00
Goodmans 10P 8 or 15 ohm £5°30
Goodmans 12P 8 or 15 ohm £12-95
Goodmans 12P-D 8 or 15 ohm £18-75
Goodmans 12P-G 8 or 15 ohm £15-T5
Goodmans Audlomax 12AX 100 watt £37-50
Goodmans Audlomax 15AX £40-00
Goodmans 15P 8 or 15 ohm £21-00
Goodmans 18P 8 or 15 ohm £36-00
Goodmans Midax 750 £18-00
Goodmans Axent 100 tweeter £7-25
Goodmans Audiom 100 12" £12-00
Goodmans Axiom 401 127 £17-28
Goodmans Twinaxlom 8 £8-25
Goodmans Twinaxiom 10 £9-00
Ket T27 £5-25
Kef T15 £8:00
Kef B110 £7-25
Ket B200 £8:25
Kef B139 £14-25
Kef DN8 £2:00
Kef DN12 £4-95
Kef DN13 £3:30
STC4001G super tweeter £6-19
Richard Allan CGST 8”d/c r/surr. £6-35
Wharfedale Super 10RS/DD £9-80
23” 64 ohm, T0mm 80 ohm, 70mm 8 ohm ‘88
231" 75 ohm ‘50
7”x4” 3or8ohm £1-40
8” x5” 3 or8 ohm £1-50
40” x 67 3, B or 15 ohm £2-30
SPEAKER KITS

Baker Major Module each £10-78
Fane Mode One each £9-80
Goodmans DIN 20 each £9-75
Helme XLK 25 palr £22-00
Helme XLK 30 palr £14-95
Helme XLK 50 palr £39-85
Keffit 2 each £24-78
Keffit 3 each £36-75
Rlchard Altan Twinkit each £8-95
Richard Allan Triple 8 each £13-75
Richard Altan Triple each £19-95
Richard Allan Super Triple each £23-73
Wharfedale Linton 2 kit palr £19-28
Wharfedale Glendale 3 kit palr £34-50
Wharfedale Dovedale 3 kit palr £52-50
PA/DISCO AMPLIFIERS

(carr. and Ins. £1)

Baker Malor 100 watt £49-75
Linear 30/40 £30-00
Linear 40/60 £35-00
Linear 80/100 £58-95
Linear 100 watt slave £44-00

Eagle PA range In stock—ask for catalogue.

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

perfect. Prompt despatch.

Carriage and packing: speakers 38p each,

speaker kits 75p each (£1.50 pair) tweeters and crossovers 20p.
ALL PRICES QUOTED INCLUDE VAT.
WILMSLOW AUDIO (Dept. PW)

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

The
" Ca Beak
ssettes !
AgfaLow Noise Cassettes 1 10
AT LESS THAN co RO |5t | Moy
HALF PRICE! €120 83p | £3- £6-20
AGFA HIGHDYNAMIC ceoo+6 S;p 555-40 541?70
.3 |
SUPER e | e [ast | an
AGFA STEREO-CHROM _ PO
c90 £1-08 £5-35 £10-60

Cut-price prerecorded cassettes—send

CHROMIUM DIOXIDE
SAME DAY DESPATCH.

_ WILMSLOW AUDIO

P.&P. Gp;er order

(DEPT. PW)
10 SWAN STREET, WILMSLOW,
CHESHIRE, SK9 1HF
stamp for list
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Essential data for over 1500
popular models

With this vast 6-volume library at your fingertips you
have all the necessary servicing data you need covering
almost every popular modelifrom 1968 to the very latest
on the market today. And not only radio and TV but
stereograms, record players and tape reccrders too.
Much of the earlier information on this equipment is
quite unobtainable elsewhere and Radio & TV Servicing
is now the only available source of technical data. The
1974 edition. now ready, brings the library right up-to-
date with abstracts from manufacturers” service
bulletins issued during the past year. Radio & TV
Servicing is the only work of its kind—a money-spinner
that no service engineer should be without.

Purnell Book Services Ltd.
Reg London 958963, i -

-
49 Poland St., London W1 L4




This library is a gold-mine of technicai
information. Six hard-bound volumes
giving vital data on more than 1500
models of Television (colour and mono),
Radios, Car Radios, Stereograms, Record
Players and Tape Recorders. More than
4000 pages clearly display thousands of
circuits, printed panel diagrams, compo-
nent layout diagrams, waveform graphs,
block diagrams, etc. Over 800 pages,
devoted entirely to Colour TV, include
installation instructions, new term expla-
nations, purity adjustments, colour
balance, static convergence and a wealth
of invaluable information. Here, in fact, is
all the data you need for efficient and
speedy repair work.
Your Guarantee
Sending for these valuable books, even
though you also enclose your remittance,
commits you to nothing. Unless.you are
absolutely satisfied you are perfectly free
to return the set and if you do so within
10 days of receipt your money will be
refunded in full and without question.

e,

= ”’ [’
Py (4]

How to get your 6-volume set
Detach the Order Form below and send
it, with the approprnate remittance to:
Purnell Book Services Ltd ,

&

5
§

vome fiorary 5870 1S TNOW I'Gallv

Speedier, more efficient servicing
means increased turnover. ..

L ¢
E u !
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The
Only work
of its kind
anywhere.

Makes of Colour TV include:
Alba, Baird, Bang and Olufsen, B.R.C., Bush, Decca,Dynatron, Ekco, Ferguson,
Ferranti, G.E.C., Invicta, H.M.V., Marconiphone, 1.T.T./K.B., Masteradio,
Murphy, Philips, Pye, Sobell, Stella, Ultra, Hitachi, Thorn Consumer .Elec-
tronics, Korting, R.G.D., Sony, Telefunken.

All these makes of Mono TV, Radios, Car Radios,

Stereograms, Record Players, Tape Recorders:

Aiwa, Alba, Baird, Bang and Olufsen, Beogram, Beolit, Blaupunkt, B.R.C.."
Bush, Cossor, Crown, Dansette, Decca, Defiant, Dulci, Dynatron, Eddystone,
Ekco, Elizabethan, Ferguson, Ferranti, Fidelity, G.E.C., Grundig, Hacker,
Halcyon, H.M.V., Hitachi, Invicta, I.T.T./K.B., JugoElektra, Klinger, Loewe
Opta, Marconiphone, Masteradio, Monogram, Murphy, National, Nivico,
Perdio, Peto Scott, Philco, Philips, Portadyne, Pye, Radiomobile, Radionette,
R.G.D., Roberts’ Radio, Robux, Sanyo, Sharp Sobell, Sony, Standard, S.T.C.,
Stella, Stereosound, Telefunken, Teletron, Ultra, Unitra, Van Der Molen, World
Radio, Thorn Consumer Electronics, Elpico, Rigonda (USSR), Waltham.

Plus such developments as: -
Stereo Multiplex Transmission — Phase Locked Loop Stereo Decoding —
Dynamic Noise Limiting — Adoption of Integrated Circuits in Receiver Design
— Thyristor Power Supplies — Silicon Controlled Switch Timebases — Sony
Trinitron Systems — Modifications to Circuitry and Fault-Finding Tips.

To: Purnell Book Services, P.O. Box 20, Abingdon, Oxon OX144HE
Please send me the 6-volume set of RADIO & TV SERVICING for which
i enclose cheque/P.0O. No. crossed and made
payable to Purnell Book Services Ltd.

for the full cash price of £28.00.............. ... .. tick .
for £6.40 deposit to be followed by 6 successive D ELTIERIED
monthly payments of £4.00 (total £30.40)....-.-. box

| understand that unfess | am entirely satisfied | may return the volumes
in good condition within 10 days and my money will be refunded in full.
. BLOCK LETTERS PLEASE

g e, BOx 20, Abingdon, Oxon, 0X14 4HE Name
4 H’
d”'l’” 2 Mgl ; Add
= £ : T K
éow (;;k i & Externsl TRADE APPLICATION (Yo be accompanied by Tra.de Order)
) dig. . Jeck Please supply 6-volume set(s) of RADIO & TV SERVICING at

£29.00 per set. (Credit 30 days)
BLOCK LETTERS PLEASE

Name

Company

Signature

stathl,

IMPORTANT: Individual volumes are on application.

Please return entire form. Available U.K. only

691



TWO NEW ADDITIONS TO FANE ‘POP’ RANGE LOUDSPEAKERS
POP 20T 10" . Also for those who can pop 55 12"
20 Watt afford the very best ; 60 Watt

For Instrument Reproduction

i dance

Brr:)%ems r:; Two Super Sensitive Models la'f'{},eg?,',‘,ff

15 ohms § ’ Gauss 15,000
Gauss 14,000 cREscENno 1 2 B Voice Coil

Voice Coil Ideal for Lead Guitar etc. Diam. 27

Diam. 1” 12”7 75 Watt 2” Pole Diam. Gauss 20,000 Range 50-9'00§0Hz
. AN ALL PURPOSE

Fitted [ ]

Tweeter Cone GRESGEN Do 1 5 é’;,i,'},ﬁC.?{GH

Range General Purpose
50-15,000 Hz- \ 15”7 100 Watt 2~ Polg Diam. Gauss 20,000

£8.50 Rec. Retail Price inc. VAT @

Rec. Retail Price
inc. VAT

£1599

HIGH FREQUENCY

HORN UNITS

BRIEF DETAILS OF ‘POP' RANGE
NOW AVAILABLE IN 8 ohms or |5
ohms

Rec. Retail MODEL 910 e
POP “I5° 127 15 Watt £6-30 Rea oRec. | Rating 50 '/
I Voice Coil inc. VAT Price ’ - Price ::actot’s“met:ded ! 1
POP “25T” 12" 25 Watt £8-95 | CRESCENDO'12'B CRESCENDO *15' § ficer "

1” Voice Coil inc. VAT £59.95 £46.5 £15'95 in:.t;'r

[ 4 » ” .
P “56 !?Voicfgoxvatt .Enlzvzi There is also a 12° Crescendo | MODEL 920 Mk 11 (s iltust)

y Speaker for G I P SIGNIFICANTLY
POP ‘60> 15" 60 Watt £16-95 pzf,“ceAdd,.;ss, :::le” ;‘,,'3‘}‘5'73 INCREASED SENSITIVITY.

J i i i B . Rati ith
Tnms a \;°‘°e coil inc. VAT R for Bass Guitar etc. :‘:;ﬁﬁ;?ﬁ%ﬁefn'CE “'."g XL A
POP “100° 18" 100 Watt £31:00 | piease send SAE. for leafiec on HorRN B 100 watts £39:95
3" Voice Coil inc. VAT UNITS & ‘POP’ or 'CRESCENDO’ Range Filters for either model available if required
Speakers —

Distributors to Wholesale and Retai! Traders—LINEAR PRODUCTS LTD., ELECTRON WORKS, ARMLEY, LEEDS.
Manufacturers enquiries to—~FANE ACOUSTICS LTD., 286 BRADFORD ROAD, BATLEY, YORKS
Prices shown correct at Sept 2, 1974

THE NEW NELSON-JONES FM TUNER

PUSH-BUTTON VARICAP DIODE
TUNING (6 Position)

(‘WW'’ JUNE '73)
Exclusive Designer Approved Kits

What are the important features to look for in an FM tuner kit? Naturally it must have an attractive appearance when built, but it must also embody the
tatest and best in circuit design such as:—

MOSFET front end for excellent cross modulation performance and low noise PHASE LOCKED Stereo decoder with Stereo mute, see below

3 GANG tuning for high selectivity. LED fine tuning indlcators.

VARICAP tuning diodes in back to back configuration for fow distortion. PUSH BUTTON tuning (with AFC disable) over the FM band (88-104)
CERAMIC filters for defined IF response. IC STABILISED and S/C protected power supply.

INTEGRATED circuit IF amplifiers for reliability and excellent limiting/AM rejection. CABINET double veneered against warp.

The Nelson-Jones Tuner has all of these features and many more, and more importantly the design is fully proven not just with a few prototypes but with many

thousands of working tuners spread across the world. — — — — ——
Typ. Specn: 20 dB quieting 0-75uV. Image rejection —70dB.I.F. Rejection —85 dB.

Baslc tuner module prices start as low as £12-31, with complete kits starting at £26-95 (mono)
+ P.P. 65p, and of course all co ts are ilabl tely.

Our low cost alignment service is available to customers without access to a signal generator.
Please send large SAE for our latest price lists which details all of the many. options and
speclal low prices for complete kits. All our other products remaln available.

PORTUS AND HAYWOOD PHASE LOCKED DECODER (W.W. Sept. '70). Still the fowest
distortion P.L. decoder available. THD typlcally 0-05% (at Nelson-Jones Tuner O/P level)!
Supplied complete with Red LED.

Price £7-02 when bought with a complete N-J tuner kit or £8-29 if bought separately (P.P. 21p).
PLEASE NOTE. Existing tuners are readily convertible and kits/parts are avallable for this
purpose.

TEXAN AMPLIFIER. We have deslgned the tuner case and metalwork to match the Texan
amplifier (see photograph). Complete designer approved Texan kits are available at £30-78
plus P.P. 65p including Teak Sleeve.

N EW LOW COST STEREO TUN ER Ava.lilable as basic or complete kits

Basic stereo tuner £15 post free. - No alignment required. Mullard LP1186 front end module used with Ceramic IF and IC ampll fler.

Baslc mono tuner £12 post free. - B Push button tuning (6 position) with Interstation Mute, restricted range AFC, single LE

6 position push button units with § Pt 5 tuning indicator, phase locked IC decoder, and complete metalwork and veneered cabinet.

integral pots £2-92. ) } ‘.‘ Complete with IC regulated PSU and full bly instructions. ( hanically identical to
[ N-dJ Tuner.) Access

TYP. SPECIFICATION PRICE Complete stereo kit £28-42

24V for 30dB S/N Complete mono kit £24-19

Image rejection 40dB A . . .

IF rejection 65dB VAT at 8% Is included in all prices P. & P. 65p

INTEGREX LIMITED, P.O. Box 45, Derby, DE1 1 TW Phone Swadlincote (028387) 5432 Telex 377106
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Common Common  Oved low

Anode  Cathode n
Red MAN 72 MAN74  MAN 73
Green wans: maNss  maNS3
Yellow wmans manse  manss

WH R/H

Dec. Pr.  Dec. Py

OUR PRICEL2.59

SPIZCIAL

Left Hand Decimal Point

All Common Anode;
Character Height 0.3*

¢ for £5.99
S for £7.95
6 for £8.93

VAT INCLUDED AT 8%

DL 707

0.3" high. charocter

14 pin DIL

DL 70!

Common Ancde

Red Only

£1.83

70T lpioTd: 33! wmarz €2.91  SLale B

F———_____'_—_-___T
MOWASHE electronics -

LIGHT EMITTING DIODES

56. Fortis Green Road, London. N10 3HN

telephone 01 883 3705

Fres snap-on plostic rerajer

Y

/

14
10

RED
GREEN

o 70 YELLOW
S e 70 WHTE
oL 746 ‘ 70 ORANGE

[£.2))

Common Anode

0125" dia 0.2"dia
I 71L209 :/zcl I MLEDS5O s/ze I
Our Special
Usual Pack Usual Pack
price Price price Price

£330 £2.59

£2.39
£3.99
£599

£1.99
£3.99
£7.99
£339

£

£9.90 £439

Red Only

£2.65 HED

10

/’ 7092 size] £70 £139

Back in stock again!
HC244R

The Siobilized Power supply
for which demond always exceeds supply
switched 3; 6, 74 & 9 volts up to 400 mA

Malti-Way output plug adoptor, Metal Case, Rubber Feet
£4.89 <ploltp

Tegnsistor F.M. Turer
Chossis, 9 volt
Operation

A10058

£8.04

£6
Sterea Decoder

to motch A1005 MS £6.08

Polority reversal switch, Neon Mains Indicator; on/off switch; 4 Fr Leod

FM. STERED' TUNERS

New Mini F_M_ Tune
* 1 2ol supply

76
Matching Stereo Decoder
£4.86

GRADE BRANDED PRODUCTS

7400 1® 7442 90 74%0 68p
7401 % 7445 1.20 7491 1.0
402 % 7447 115 7492 80p
7403 17 T447A l 76 7493 70p
7404 1% 7448 74100 2.32
7408 2% 7470 327 021 50p
7409 2p 7473 33 74122 85p
7410 % 7474 40p 74041 1.07
743 % 7475 62p 74154 1.76
7420 7p 7476 42p 74192 2.1
7430 1% 7486 35p 74193 2.45
7440 90 7489 4.65 7419 1.70

Leds

LIQUID CRYSTAL DISPLAY complete with
socker and remooble reflectlve backing:

Ref AN4II2R 13mm choracter height. Can
be directly driven by National Semiconductors
Alorm Clock chip MM5316.

OUR PRICE £73.99

24 HOUR DESPATCH NOW IN OPERATION

LAST

We can now supply the complete set of 1.C's for
the Full Logic version of the CBS SQ Decoder .
The MC1312; MC1314 & MC1315. Under CBS
licencing arrangements these can only be sold
a1 o kit inclysive of oisociated components .

€1.72%
2 g?';’"d, ] i:t LMI80 £1.08  SLais £2.24}
2 dod 9 up M €2.26) SLad0 £2.84
2D J9t M382 £2.195  SN75491 £1.43
YORTORS L3900 73 SNISAR2 £1.6
710 (14 pin )d«p) Jet TRA33 805
711 10-99 m
710 (4 pin dip) 383 MC 1303L £1.85)  TAA300 £1.76
- (nof;;) P e MC1306P S4p  TAA3IO0 £1.34}
723 (14 pin di MC1310 £2-45 TAA320 97
pigldiell ke TAA3S50 £2.51
e it ﬂip MC 1312 £2.42  TAAID £5.05
741 (M pin dip)  42bp  MC 1304 8405 TAASSO o
747 (U pindlp) 90p  MC 1315 £5.37 I‘“;g g'z
748 ( Bpin dip)  4ldp e e
748 (TO-99) 4o MCI330P 86k 15a231 “88p
748 (Mpindip)  42bp  MC1339P £1.26)  78a500 £2.85
MC 1350 Blip TeA520 £2.66
MC 1351 £1.08  TRASX £1.94
AY-1-0212 £5.99 MC 1352 £1.08  TBAS4O £1.96
AY-5-1224  £4.59  MC1357 €1.56  TBASGC £2.92
AY-5-3507 £7.45 MC1358 £1.65  TBAG25A £1.03
AY-5-3510 ge.92  MCIITS £1.38  TBAG258 £1.03
MCI45CG 1714 TBAS2SC £1.03
MCI458CPI £2.37  TBASSI £1.62
BHAGU2 £3.87  MCHSSG £2.47  TBABOD 9601
MC 1495 £5.54  TBABIOS €1.07
CAJ046 9B MC1496G £1.46  TBABIOAS £1.07
CA3065 £1.53  MmC3302 £1.30  TBAB: 74n
G ba M "Te phe pd
D Y wm o BB TR
g e 7op TOATLZ 7p
L005T) £1.45  MFCE030A Bl naa 1o
103611 £1.45  MFC6040 €1.08  zna00 L
L037T1 €1.45 FI noad]
[8¥.4 £1.39 MM5314 7.76 N
L130 £.39  MmMsalé £16.17
un £1.39
MVRSY €1.62 ¢
VRIV £1.62
Lm0 (10-99) 5% M
(M0 8 pindip) 52 MYV 048 4
LM3I07 ﬂO W) 5% NES40 £1.29%
NESSS 65p
NE556 £1-62
(M30B (8 pin dip) 97p  NESEOB £345
LMIOPK £2. 65 NE561B £3-45
LmM339 £3.68) NE562B £3-45
a7 £2.04 :Egg: ggg
Lma72 £2.43 0
LM373 €3.04 NESET £2:39 Please ask for free peice list.

CEEER

AT

2N5777 W

ﬁ
pé.
> Veeo; Vebo 25v; Vebo By

S

RED
GREEN

YELLOW ( Lec 21)

( Led 7)
{ Led18)

Veeo, Vebo 25v; VESO 8v
his 2500, lc 250 mA Pap

Chorocter Height
0-9 Digit
i Overflow/Polarity

NEW PRICE £1.26

OVERSEAS CUSTOMERS DEDUCT /27
VAT INVOICES ON REQUEST
P&P On UK Orders min 15p

Ref 3015F

Filoment Indicators; 16 Pin DIL 10mm

Ref 3015G

Thiz state-of -the-art MOS LSI chip containt
all the logic nacesary for o 3} decade, duol
slope integrating, utomatic polority detecting
DVM. Supplied with free data ond circuit
boaklet. AY- 5 - 3507

OUR PRICE ONLY £7.96

tbooklets alone 20p}

LPiigs
LP1IBS
LP1400

Diode - tuned From End
F M. 1 F. Amplifier
Stereo Multiplex Decoder

This trio make one of the most fabwlous . M tunen
of ofl Typical chanoe! weporation 50 db

CALLERS WELCOME
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The largest selection

BIB HI-FI ACGESSORIES

EX COMPUTER BOARDS
Packed with translstors, dlodes, capacitors
and resistors—COMPONENT VALUE £1-50.
3 for ONLY 86p + p & p 30p

S8PECIAL One as above PLUS Power Tran-
sistors ONLY 85p each + p & p 156p

PAXOLINE BOARD§ 74 x 9” approx.
4 for80p + p & p 20p.

FIBRE-GLASS PRINTED

CIRCUIT BOARDS
184 x 4” approx. 2 for 86p

DECON-DALO 33PC Marker
Etch resistant printed cireuit marker pen
89p each

De Luxe Groov-Kleen
Modetl 42 £1-95

Chrome Finish
Model 60 £1-50

Ref. B 8tylus & Turntable Cleaning Kit 34p
Ref. 36A. Record/3tylus Cleaning Kit 33P
Ref. 43. Record Care Kit £2-42

Ref. 31. Cassette Head Cleaner 58p

Ret. 32. Tape editing Kit £1-68

Model 9. Wire Stripper/Cutter 83p

Ref. 46. Spirit level 82p

Ref. P. Hi-Fi Cleaner 31p

Ref. 32A. 8tylus Balance £1-37

Ref. J. Tape Head Cleaning Kit 62p

Ref. 56. Hi-Fi Stereo Hints & Tips 42p
Ref. 45. Auto changer groove cleaner £1-08

VEROBOARDS
Packs containing approx., 50aq. ins. variouas
aizes, all -1 matric

REPANCO CHOKES & COILS
RF Chokes
CH1. 2:5mH 28p CH2. 5-0mH 80p
CH3. 7-5mH 31p CH4. 10mH 33p

CHS. 1-5mH 28p

COILB
DRX]1 Crystal aet 81p DRR2 Dual range 45p

COIL FORMERS & CORES
NORMAN }” Cores & Formers 8p
§” Cores & Formers 10p

SWITCHES
DP/DT Toggle 38p 8P/8T Toggle 30p

FUSES

1" and 20mni.
800mA, 1A, 1-5A,
QUICK -BLOW Gp ea.

EARPHONES

Crystal 2:8mm plug 42p
Crystal 3-5mm piug 42p
8 ohms 2-5mm plug 22p
8 ohms 8:5mm plug 22p

DYNAMIC MICROPHONES

B1223. 200 ohms plus onjoft switch and
2:5min and 3-5mm plugs £1-85

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

100maA, 200mA, 250maA,
24

ANTEX SOLDERING IRONS
X25. 26 watt £2-05

CCN 240. 15 watt £2-48

Model G. 18 watt £2:26

8K2. Soldering Kit £3-25

STANDS: 8T3, Bujtable for all models
SOLDER: I88WG Multicore
228WG 7oz £1-81. 188WG
228WG Tube 33p

£1
70z £1.61
221t 5lp

ANTEX BITS and ELEMENTS
Bits No.

102 For model CN240 3/32” 42p
104 For model CN240 3/16” 42p
1100 For model CCN240 3/32" 42p
1101 For miodel CCN240 3/8" 42p
1102 For model CCN240 3” 42p
1020 For model G240 3/32” 42p
1021 For model G240 1/8” 42p
1022 For model G240 3/16” 42p
50 For model X25 3/32” 48p
51 For model X25 1/8” 48p
52 For model X25 3/16” 48p
ELEMENTS
ECN 240 £1-30 ECCN 240 £1-32
EG 240 £107 EX 25 £1-18

ANTEX HEAT SINKS 10p

V.A.T. included in all prices. Please

2-WAY CROSSOVER

NETWORK
K 4007. 80 ohms Imp. Fnsertion loss 3d i3 £1-21

CAR STEREO SPEAKERS
(Angled) £3-85 per pair.

Bl-PAK

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

INSTRUMENT CASES

(Black Vinyl covered)

No. Length Width Helght  Price
BVl 8" x 51" x 2" 1-
BVZ 117 x L x 3 2148
ALV MINIU M BOXES
BAl 51" 23" x 14" 42
BAZ 47 x 4" x 147 42p
BA3 4 X 21”7 x 11”7 42p
BA4 517 X 4 x 14" 50p
BAs 47 x 23" X 27 42p
Bag 3" X 27 x 17 34p
BA7 77 x 5 x 2§ 70p
BAS 8" x 6” X 3” 90p
A3 6~ x 4 x 22 58p

BAS
& P 10p on each box

add 10p P, & P. (U.K. only). Overseas
orders—please add extra for postage.

NEW COMPONENT PAK
BARGAINS

Pack
No. Qty. Description Price
C1 200 Resistors mixed

values approx.
count by weight 0-55

C2 150 Capacitors mixed values approx.
count by weight 055
C3 50 Precislon Resistors 1%, 29
niixed values 0-55
C4 75 jth W Reslstors mixed preferred
values 0:55
(& 5 Pieces assorted Ferrite Rods 0-56
cs 2 Tuning Gangs, MW/LW VHF 0-55
[e14 1 Pack Wire 50 metres assorted
colours 0-56
C 8 10 Reed Switches 0-56
C9 3 Micro 8witches 0-55
C10 15 Assorted Pots & Pre-Sets 0-56
Cli 5 Jack Sockets 3 x 3-5m 2 x
Standard 8witch Type 0-56
C12 30 Paper Condensers preferred
types mixed values 0-56
C13 20 Electrolytics Trans. types 055
Cl4 1 Pack assorted Hardware—
Nuts/Bolts, Grommets etc.  0-56
C18 5 Mains BSlide Switches 055
C16 20 Assorted Tag strips & Panels 0-65
C17 10 Assorted Control Knobs 0-55
C18 4 Rotary Wave Change 8witches 0-55
C19 2 Relays 6—24V Operating 0-55
Cc20 1

Pack sheets of Copper Laminate
20 8q. ins 0-55

VISIT OUR COMPONENT SHOP
18 BALDOCK ST., WARE, Herts, (A10)

Oren Mon.—Rat. 9-5.30 n.m.

Tel. 81593

PLUGS AND SOCKETS

PLUGS
P8 1 D.LN. 2 Pin (8peakery 011
P8 2 D.IN.3Pin 012
P8 3 . 4 Pin 016
P83 4 . 6 Pin 180° 018
P8 & N. 6 Pin 240° 0-18
P8 6 . 6 Pin 0-17
P8 7 B. I N. 7 Pin 018
P3 8 Jack 2:5mm Bcreened 0-18
PS 9 Jack 3 5mm Piastic 012
PB 10 Jack 3-5mm Screened 018
P8 11 Jack 1" Plastle 015
P8 12 Jack 1” Bereened 0-22
P8 13 Jack 8tereo Screened 0-38
P8 14 Phono 010
P8 15 Car Aerial 0-22
P8 18 CorAxial 018
INLINE SOCKETS
P8 21 D.I.N. 2 Pin (Speaker) 014
P322 D.LN.3Pin 0-20
P8 23 D.LN.5 Pin 180° 0-20
P8 24 D.LN. 5 Pin 240° 0-20
P38 25 Jack 2-5mm Plastic 018
P8 268 Jack 3-5mm Plastic 0-18
P8 27 Jack 1” Plastic 0-30
P8 28 Jack }” Bereened 035
P8 29 Jack Stereo Plastic 0-30
P3 30 Jack Stereo Bcreened 0-38
P8 31 Phono 8creened 0-18
P8 32 Car Aerlal 0-22
PS 33 Co-Axial 0-22
SOCKETS
P8 35 D.I.N. 2 Pin (Bpeaker) 0-08
P38 36 D.I.LN. 3 Pin 011
P8 37 D.I.N. 8 Pin 180° 0-11
P8 38 D.ILN. 5 Pin 240° 0-11
P8 39 Jack 2-5mim Bwitched 012
P8 40 Jack 3-8min Switched 012
P8 41 Jack }” 8witched 0-20
P8 42 Jack Btereo Switched 0-30
P8 43 Phono Single 0-08
P8 44 Phono Double ol0
P8 46 Co-Axlal Burface 010
P8 47 Co- Axial Flush 0-20
LEADS
L8 1 Speaker lead 2 pin D.LN. plug

to open ends approx. 3 metres

long (coded) 0-20
CA BLES

1 Single Lapped Screen 007
CP 2 Twin Common Bereen 011
CP 3 8tereo Screened 012
CP 4 Four Core Common Screen 0-23
CP 5 Four Core Individually Screened 0-30
CP 6 Microphone Fully Braided Cable 0-10
CP 7 Three Core Malns Cable 009
CP 8 Twin Oval Maina Cable 0-07
CP 9 Speaker Cable 0-05
CP 10 Low Loss Co-Axial 018
CARBON
POTENTIOMETERS
Log and Lin
47K, 10K, 22K, 47K, 100K, 220K, 470K,
1M, 2M
VC 1 8ingle leas 8witch 015
VC 2 8ingle D.P. 8witch 028
VC3 Tandem Less 8witch 0-46
VC4 1K Lin Less 8witch 015
VC5 100K Log anti-Log 048
HORIZONTAL CARBON
PRESETS
0-1 watt 0-08 each
100, 220, 470, 1K, 2-2K, 47K, 10K, 22K,

4K7. 100K, 220K. 470K, 1M, 2M, 4-7M

IT'S NEW

IT'S POWERFUL

(15 + 15w R.M.S)) AND_
IT LOOKS GOOD!

THE

LEGIONAIRE

STEREO
AMPLIFIER

ORDER NOW—
ONLY £39.95 p & p 50p

Or write for full details

WORLD ScooP

JUMBO
SEMICONDUCTOR PACK

Transistors — Germ. and Silicon Rectifiers .
Diodes - Triacs — Thyristors - 1.C’s ani
Zeners ALL NEW AND CODED.

APPROX 100 PIECES

Offering the amateur a fantastic bargain Pa
and an enornious saving-—Identification an:
data sheet in every Pak.

Only £2 p. & p. 20p
RECORD STORAGE/

CARRY CASES

7”7 EP. 18} x 77 x 8”. (50 records) 22-1
127 LP. 133" x 7i” x 123”. (50 records) £2-9

CASSETTE CASES
Holds 12. 10”7 x 33” x 8”. Lock & Handle
21-8¢

e

SPECIAL PURCHASE

2N3055. Sillcon Power Transistors NPN
Famous manufacturers out-of-spec device
free from open and short defects—every on
able! 115w. T03. Metal Case.

OUR SPECIAL PRICE 8 for £1

LOW COST CAPACITORS

-01UF 400v. 8p. enol
500U F 50v. Elect. 10p enc!

REPANCO TRANSFORMERS

240v. Primary. Secondary voltages availahh
from selected tapplugs 4v, 7v, 8v, 10v, 14v

15v, 17v, 19v, 21v, 25v, 31v, 33v, 40, 8

and 26v-0-25v.

Type Amps. Price P& P

MT50/} ] £1-93 30p

MT50/1 1 2248 85p

MT50/2 2 £330 40p

CA RTRIDG ES

ACO!

GP91 18C 200mV at 1-2cm/sec £1-81

GP93-1 280mY at lem/sec £1-8l

GP96-1 100mV at lem/sec £2-8(
T

J ‘2005 Crysul/Hl Output 21-0

,» Compatible £1-2(
J 20063 Bcereo/HI Qutput £1-N
J-2105 Ceramlc/Med Qutput 21.0¢

J-2203 Magnetic 5inV/5cm/sec,

including stylus 4-9!
J-22038 Replacement stylus (or above za ot
AT-58 Audio-technica magnetic

cartridge 4mV/5cm/sec £3-3(

CARBON FILM RESISTORS

The E12 Range of Carbon Fllm Reslstors
1/8th watt available in PAKS of 50 pieces
assorted Into the following groups:—

R1 50 Mixed 100 ohms-820 ohma 50
R2 50 Mixed 1K ohms-82K ohms 50;
R3 50 Mixed 10K ohms-82K ohms 501

R4 50 Mixed 100K ohms-1 Meg. ohms 50

THESE ARE UNBEATABLE PRICES—
JUST 1p EACH INCL. V.A.T.

BI-PAK SUPERIORQUALITY
LOW - NOISE CASSETTES
CA0, 36p C9%0, 48p  €120. BOp




-the lowest prices

AL10/AL20/AL30 AUDIO
~ AMPLIFIER MODULES

The AL10, AL20 and AL30 units are
similar in their appearance and in their
e general specification. However, careful
selection of the plastic power devices has
resulted in & 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 home.

Parameter Conditions Performance
HARHONIC DISTORTION | Po— 3 WATTB t—1KH: | 025%
LOAD IMPEDANCE I — 8-160
INPUT IMPEDANCE | 1-1KHz 100 k2
FREQUENCY RESPONBE % 3B Po—2 WATTS 50Hz- 26KHz
SENSITIVITY for RATED O/F | Ve=26V. RI=80Q f=1KHz | 76mV. RMB
DIMENBIONB I = 37 x 24 x 17

The above table relates to the AL10, AL20 and AL30
modules. The foltowing table outlines the differences
in thelr working conditions.

Parameter ALl0 AL20 ALS0
Maximum Bupply Voltage 25 30 3¢
Power output for 29, T.H.D. 3 watts 5 watts 10 watts
(RL = 8Q1 = 1 KHz) RMS8 Min. RMS Min. RMB Min.
AUDIO AMPLIFIER PRE-AMPLIFIERS

NODULES PA 12. (Use with AL10 & AL20) 24-35
L10. Swatts -RMS 2010 | PA100. (Use with AL30 & AL60) £13-15
L 20. 6watts RMS £2:69
L 30. 10 watta RMS £3:01

TRANSFORMERS

>OWER SUPPLIES
T461 (Use with AL10) 2138 P & P 15p

'8 12. (Use with AL10, AL20, AL30) 88p
PM 80. (Use with AL60) £3-26 T538 (Use with AL20, AL30)

'RONT PANELS 8P 12 with Knobs 2183 P & P 16p
21-10 BMT80 (Use with AL60) £2-16 P & P 25p

PA 12. PRE-AMPLIFIER SPECIFICATION
‘he PA 12 p lifier has been designed to match Into | Frequency response—
jost budget atereo systems. It la compatible with the 20Hz - 50KHz (~ 3dB)
L 10, AL 20 and AL 30 audlo power amplifiers and it | Bass °°""°il—w RN 0E
an be supplied from their aseociated power supplies. | Treble control—
‘here are two atereo inputs, one has been designed for use + 144B at 14KHz
Hth *Ceramlic cartridges while the auxiliary Input will *Input 1. Impedance
it most tMagnetic cartridges. Full detalla are glven In 1 Meg. ohm
he specification table. The four contrcls are, from left to | Ly 1oy Zﬂi!r::;z::{ngeoomv
Ight: Volume and onjoff switch, balance, bass and treble. ‘

¢ 30 K ohms
Hze 182mm X’ B4mm X 35mm. Bensitivity 4mV

Look for our

SEMICONDUCTOR ADVERTISEMENTS in
dractical Wireless Wireless World Radio Constructor

ALL PRICES INCLUDE V.A.T.

The STEREO 20

Ihe ‘8tereo 20° amplifier 1s mounted, ready wired and tested
'n & one-plece chassis measuring 20 cm x 14 cm x 5-5 em.

[his compact unit comes complete with onjoff switch
rolume control, balance, bass and treble controls,
rransformer, Power supply and Power amps.
\ttractively printed front panel and match-

ng control knobs. The *Btereo 20’ has been
lesigned to fit into most turntable plinths
vithout interfering with the mechanism or
\ternatively, into a separate cabinet.
Jutput power 20w peak. Input 1 (Cer.)
Y00mY fnto 1M. Freq. res. 25Hz-26kHz. .&‘V
[nput 2 (Aux.) 4mV into 30K. Harmonlc

of ~
{istortion- Bass control :12dB at ﬁ& e )
30Hz typically 0:25% at 1 watt. £1 4'4
I'reble con. +14dB at 14kHz.
TC20 TEAK VENEERED CABINET
For Stereo 20 (front board undrilled) size 10}” x 83” x 3, £8-95, plus 30p postage
SHP80 STEREO HEADPHONES

F Y Tesp!

4-16 ohma § d. 20 to 20,000Hz Btereo/mono switch and volume
controls £4-65

BI-PAK QUALITY GOMES TO AUDIO!

NOW WE GIVE YOU
50w PEAK (25w R.M.S.)
PLUS THERMAL PROTECTION!
The NEW AL60 Hi-Fi

Audio Amplifier FOR ONLY
£3.95

@ Max Heat Sink temp. 90°. @ Thermal Feedback

@ Frequency Response 20Hz to @ Latest Design Improvements
[ 4
[ 4

100KHz Load—3, 4, 8 or 16 ohms
@ Distortion better than 0-1%; at Signal to noise ratio 80dB
0-1KHz @ Overall size 63mm X 105mm X%
@ Supply voltage 15-50 volts 13mm

Especially designed to a strict specification. Only the finest components
have been used and the latest solid state circuitry incorporated in this
powerful little amplifier which should satisfy the most critical A.F

enthusiast. STABILISED POWER
MODULE SPM80

BPMB80 s especially designed topower 2 of the AL6O
Amplifiers, up to 15 watt (r.m.s.) per channei simul-
taneously. This module embodies the latest components
and circult techniques incorporating complete short
circuit protection. With the addition of the Mains Trans-
former BMT80, the unit will provide outputs of up to 1-5
ampas at 35 volts. Blze: 63mm x 106mm X 30mm.

These units enable you to bujld Audlo Systema of the highest
quality at a hitherto unobtainable price. Also ideal tor many
other applications including:—Dlsco Systems, Public Address
Intercom Units, etc. Handbook avaliable10p PRICE £3°25

TRANSFORMER BMT80 £2-15 p. & p. 28p
STEREO PRE-AMPLIFIER TYPE PA100

Bullt to a specification and NOT a price, and yet still the greateat value on the market,
the PA100 stereo D has been ived from the latest circuit techniques.
Designed for use with the AL50 power amplifier system, this quality made unit incorporates
no less than elght silicon planar transistors, two of these are specially selected low nolss
NPN devices for use in the input stages.

Three switched stereo inputs, and rumble and scratch fllters are features of the PA100,
which also has s STEREO/MONO switch; volume, baiance and continucusly variable
base and trehle controls.

SPECIFICATION
Frequency Response
Hsrmonic Distortion
Inputs: 1. Tape Head

20Hz — 20KHz & 1dB
better than 0-1%
3:25 mV into 50K Q
2. Radjo, Tuner 76 mV into 50K
3. Magnetic P.U. 3 mV into 50K
All jnput voitagea are for an output of 250mV. Tape and P.U. inputs
equalised to RIAA curve within 3 1dB. from 20Hz to 20K Hz.
Bass Control 4 15bB at 20Hz
Treble Control + 156dB at 20 KHz

Filters: Rumble (High Paas) 100Hz
Scratch (Low Pase) 8KHz
8ignal/Noise Ratio better than —654B

Input overioad + 26dB
Supply + 35 volts at 20mA
Dimeneions 292mm X 82mm x 35mm

ONLY £13-15
SPECIAL COMPLETE KIT COMPRISING 2 ALS50's, 1
SPM80, 1 BMTB80 & 1 PA100 ONLY £25.30 FREE p. & p.

MK 60 AUDIO KIT

Comprising: 2 x AL80, 1 x BPM80, 1 x BTM80, 1 x PA 100, 1 front panel, 1 kit of parts to
include on-off switch, neon Indicator, stereo headphone socketa plus Instruction booklets.
Complete Price: £28-75 plus 30p postage

TEAK 60 AUDIO KIT

Comprising: Teak veneered cabinet size 18} x 114" x 31", other parts include aluminium
chassis, heatsink and front panel bracket, plus back panel and appropriate sockets eic.
Kit price: £29.95 plus 30p postage
Giro No. 388-7006
Please send all orders direct to warzhouse and despatch'department

-PAK

P.O.BBOX 6, WARE - HERTS

Postage and packing add 11p. Overseas add exira for airmail.
Minimum order 55p. Cash with order. please.
Guaranteed Satisfaction or Money Back
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S All transistors,1.C's offered
All individually boxed EXPRESS EXPRESS lare new and branded
and g_uaranteed. Full POSTAGE POSTAGE ' Manufactured by  Mul.
trade discounts to bona 5 8p for first Transistor, lard, T RCA. Fer-
8p for 1 Valve. g ar exas er
H P H Each additional Valve for each additlonal add ' ] ]
fide companies. rce et 1p. - | ranti, Motorola, ITT,
and availability lists on o o7 abi s | Fairchild,  Lucas, ete.
- - AA - R » .
application. GY501 108 PL82 048 30C1/PCF80 AAZI3 010 | BFls oz Quantity discounts on
GZ34 077 | PL83  1-09 - 15 010 | BF167 0 . :
DM70 061 ECL83 068 PC86 095 PL84 087 | 30C15/ ac107 o35 |BP3  o2s | application. Send SAE
DY51 080 | ECL8 064 | PCSS 095 | PL5O4 089 | pOFS00 101 AClz6 025 | BFI79 083 | for full lists
DY86/7 041 | EF80 042 | PC97 0-42 | PL508  1-19 | 30C17 1-01 AC127 025 | BF180 035 .
DY802 046 | EF83  0-98 | PCO00  0-58 | PL503  1-56 | 30018/ ACI28 020 | BF181 085
EABC80 103 EF85 042 | PCCB4 054 | PL802  1-39 | PCF805  1-00 AC176 026 | BF194 013
EB91 064 EF86 115 PCC88 088 | PY33  0-65 | 30F5/PF8I8 ACIS7  0-20 | BF195 o-131001s 100 | ZTX301 015 | 2N2904 .20
EBCSL 079 | EF89 114 | PCC8Y 064 | PY81/800 049 108 ACI88  0-20 | BF197 015 | OC20 200 | ZTX503 016 | 2N29044 0.88
EBF80 0-56 | EF91 096 | PCC189 080 | PYS2  0-58 | 30FL1/ ACY2l 022 | BF200 0-32 | OC23 125 | ZTX531 0-25 | 2N2905 038
EBFS3 050 | EF92 137 PCF80 0354 | PYS88  0-56 | PCESOD 080 ACY39  0-85 | BPS61 o-u|oczs 040 | ZTX550 018 | 2N2905A 0-25
EBF89 053 | EF95 148 | PCF82 122 | PY500A 102 | 30FL2  0-80 AD140  0-60 | BFSS8  0-25 | OC28 070 | 1N914  0.08 | IN2906  0.80
EC88 073 | EF183  0-60 | PCF86  0-64 | PYS00 049 | 30FL12 113 ADI49  0-50 | BFX29 028 | OC35  0-55 | IN4001 0.6 | 2N2926 (-10
ECBS 076 | EF184  0-60 | PCF200 100 | PYS01 049  30FLI4 084 ADI6L 039 |BFX88 022 OC36 065 IN4002 07 2N3053 080
EC90 086 | EH90 088 | PCF201 101 | U26 088 30L1/POCEL ADIS2 033 | BEVSO 00| 0ci2 040 | IN400s 08 | ans0ss gs0
ECS7 060 EL34 092 | PCFS01 064 | U191 o 54 AF115 025 | BF : ; - 25 080
ECC81 047 | EL36  1.01 | PCF802 0-70|U193 084 | 30Llo) . AFlls 025 | BFYs2 020 | 0cis 018 | INdo0s 010 | 2N3sle 089
ECCS2 044 | EL8I 085 | PCF806. 084 | UABCS0 080 | PCO 03 AF1l7 O W : . - ‘ 0
ECC83 047 | EL84 047 | PCH200 114 | UBC81 071 | 30L17  0-89 AF186 040 | BY100 0-15|0C72 025 | IN400T 012 | 2N3702 011
ECC84 054 | EL85 085 | PCL82 056 | UBF89  0-58 | 30P4MR 127 AF239 044 | BYI26 014 |OC76  0-30 | IN4009 006 | 9N3703 012
ECC85 071 | EL86 092 | PCL83 064 | UCC85  0-50 | 30P12/ ABY27 080 | BY127 015 (OC77 055 | IN4148  0.08 | 2N3704 014
ECces 084 ELOL 000 | PCLSd 080 UcHSl 1l PCB{)I/ 101 ABY28 025 | BZX61 nrles | GEML S g8 w1 00 2N3T05 o1
ECC189 088 | ELS5 070 | PCL85 084 | UCL82  0-70 | 30P19 BAl0Z 025 - : 20 | 2 -
ECF80 0-57 | ELL8O 200 | PCL86 084 | UCL83 070 2 089 BAI6  0-10 | BZY8S scries | OC81Z 045 | 1820514 010 | aN3707 018
ECF82 086 | EM84 119 | PCL805/SS , U 00 sorLy . BOWT 01| o res 530 |QCE 02 Isz1004 3',’:2‘%;33 om
ECF86 088 | EM87 110 064 ULB4 092 | PCL8OI 1-04 BCI108 01 106 0 - 25 | 2 o
ECHBl 115 EY51 078 | PD500 188 | UYS85 054 | 30PL13/ BC109 012 |CRB1-40 045 | OCIT0, 025 2N636 018 | 2N3710 011
ECH83  0-04 | 'EY86/7 0-40 | PFL200 0383 | 6/30L2/ | PCL800 115 BCil3 016 | CR83-05 0-40 | OC171° 080 | 2N697  0-1§ | 2N3711  ¢-11
ECH84 102 | EYS85 072 | PL36  0-89 | ECC804 0-98 | 30PL14/ BC117  0-21 | CRB3-40 055  0C200 055 | 2N706 010 | 3N3819  0-36
ECL80 067 | EZ80 054 | PL81 077 | 6F23/EF8l2 | PCLSS  1.34 BCl43  0-30 | MJE340 050 | OC201 080 | 2N7064 01 | 2N3830 0.80
ECL82 060 Ez81 038 | PL81A 089 1-08 | 30PL15 113 BC147 012  MJE370 068 | OC202 090 | 2N1131 025 | 2N$823  0-80
BCM8 010 | MJEE20 065 | 0C203 055 | 2N1133  0-26  2N3903 018
BC169C 014 | MIE2055 110 | OCP71 100 | 2N1303 018 | 2N3904  0.90
PY500 110 | 8F28 075 BC182 012 | MJE3085 075 | ORP12 055 | 2N1303 018 | 2N3905 088
N PYB1/800 0-50 | 6J5M 065 BCIS2L 012 | MPF103 0-40 | ORP60 045 | 2N1304 0-82  2N3906 016
glfflol g'gg 23'26 8-§2 BCI84L 0-18 | MPF103 0-36 %ggi o-gg 2N1305 022 I2N4058 015
ivi i i BCY33 1-20 | MPF104 0-35 020 | 2N1306 028  2N4069 010
Indlwdually boxed and|g§fl g'gg gggg g-gg BCY33 0-38 | MPF105 0-48 ;}gzggn 1-4252 miggg o-ga 2N4080 018
= i d BCY34 045 | NET04 080 209 025 | 2N 028 | gN4061 013
guaranteed but O‘_f EUI‘O U14 0-75 | 6K6GT 080 BCY70 0-15 | OAB 080 | ZTX107 0-12 | 2N1509 0-80 | IN4063 0-14
pean or other origin at| Uz 100 ) 6K7G  0-35 BCY7l  0-20 | OAI0 040  ZTX108 0-10 | 2N1613 0-20 | aN4289 0-g0
. 3?31 g‘gg ggg 8':2 BCY72 015 | OA7T9 010 Z'rxsgg o-1:|nmeu 045 | SN141 o081
i : BCZ11  0-85 | OA81 010 | ZTX301 014 | 2N2147 076 | 40360  0.40
greatly_ reduced prices. | U9, 00 | oxew 0% Dol e |oasl OO |ZTXSL 014 | aNaer 078|030  ow
Quotations = for  any wir tif ohe 3o | Bha ook owimxm off DB o lln 00
H U 050 | 6Q7G  0-40
valve nOt. listed. Send UBFS0 080 | 6Q7M 060 BN7400 0-20 | BN7435 087 | BN7473 044 BN74107 051 | BN74167 109
SAE for lists. otey ispesLIGT 4088 SNT4O1 040 | 8N7417 037 | BNTeT4 048 | N74LI0 057 | ENTaT) 288
uoecas S0 g]gs bar 1o BN7402 020 (BN7438 043 | 8N7475 0.0 | BN74111 0-86 | BN74174 1-80
AZ1 075 | EF39 195 | N78 350 | JCHIz L 08 Q7GT  0-40 8N7403 080 | BN7430 080 | BN7476 048 | BN74118 100 | BN74175 1.29
Az31 060 | BFae oo | Dao oigs! | Dono | 0b0, [lSUsG I 1es BN7404 0-90 | BN7432 0-87 | BN7480 080 | 8N74110 1.92 | BN74176 1.44
CBL3I 140 EFSs 045 | 0B2 048 | pore2 040 avea 030 BN7405 0-80 | BN7433 043 | 8N7482 0-87 | BN74121 0-57 | BN74190 2.80
CL33 150 EFs6 050 | PCSS o4y | LGL83 0701 6V6GT 060 BN7406 0-40 | BN7437 048 | BN7483 120 | 6N74121 0-80 | BN74101 530
CY¥31 060 | EFsS 038 | pcss  oos | UF4l 075 | 6X4 0-45 BN7407 0-40 | BN7438 0-43 | BN7484 1.0 | BN74125 144 | BN74193 580
DAFOL 040 [EFO1 040 | PCO7 085 | proy 000 |6XsG 045 BN7408 025 | BNT440 0-80 | BN7486 0-50 | BN74141 1.00 | BN74193 580
DAFS5 060 | EFO2 050 | BCSO0 055 | urai  oop | SnodT 08 BN7400 088 | BNT4AIAN | BN7490 075 | BNT4145 148 | BN74104 -.op
DOCI0 135 | BF9s 048 | peoas 045 | Yol 8'35!332 g'gg BNl0 080 o Toss BNTOLAN sNT410 280 N7alos 144
g i 8N7411 023 | BN74427 O : 7 115 | BN74196 1-58
DF91 040 | EF98 0-80 | PCC88 082 | yyss 045 | 7C8 1-30 L 9 d v i
DF9: 060 | EFIS3 040 | POCRY 085 | vmao5/30 oag | 7G0 e BNTAIZ 088 | BNTASO 020 SNTA%Z 078 | BNT4lsd 230 | BNTAIT 188
DES1 050 | EFi84 040 | POCI8S .68 e BN7418  0-30 | BN7451 O 493 078 | BNT4185 115 | SN74198 316
DES2 100 | ELs2 080 | pCFeo 040 | gract/0 &45 | 7HT o BN7416 030 BN7453 0-20 | BN7494 086 | BN74156 115 | 8N74105 550
DKe6 075 | EL33 200 | bOFa2 049 | On2 S iy SNTA17 080 | BNT(S4 050 | BNT4OL 085 | -
DL92 050 | EL34 070 | PCF86 065 | 1RS 0,50‘7%4 A BN7420 020 | 8N7400 %20 (R };gg DIL 14 pin I5p
DLo4 048 | EL36 060 | PCF801 060 | 185 040 | 12AT6 045 BNTAZ2 038 | NI4T0 033 | BNT4OT 422 | SOCKETS 16 pin 17p
DL96 055 EL37 250 | PCF802 0485 | 174 040 | 124T7  0-45 8N7423 040
DY86 048 EL4l -0 | PCF805 0-90 | 354 050 [ 12AU6  0-50
DY87 045 | EL42  1.65 | PCFS06 0-80 | 3v4 085 | 12407 038 ]
DYB02 047 | EL84 036 | PCF8O8 090 | 5R4GY 1.00 | 154X7  0.38
EABCB0 038 | FL96 060 | PCL8Z 045 | 5U4G 0.5 | 10BA6 .80
EAF42 070 | ELL80 200 | PCL83 070 | 5Y3GT 065 | 12BES 0-60
ma, twom SREGH ow oS R et i
EBC33 100 - 0-60 | 524G 085 | 30C16  1-00
EBCAL 075 | EM84 040 PCL535I8 050 | 6/30L2 090 | 30017  1.00 7 0 bhe 0 OSCILLOSCOPE
EBCS1 040 | EM8S -00 | PCL805/85 6AK6 045 | 30C18 090 8 t b
EBFB0 040 | EYSl 045 080 [6aMs 100 | 30F5 100 9 TUBE TYPE
Engga o-go ngg o-gso PD;(L% é-gg 6AQ0 0-50 | 30FL1 100 added to
EBF89  0-32 080 | PE 85 | GAS7G  1-00 | 30FLZ 075
EBL31 200 | EZ4l 075 | PL36 083 | GAT6 060 | 30FL14 ggo VCR 139A
ECC8L 045 EZ80 030 | PL81 065 | 6AU6 040 | 30L15  0.05 a" orders
ECC82 0-38 | E281 031 | PL82 050 | 6BAG 0:38 | 30L17 095 Price £8-00 p & p 25p
ECC83 088 | GY501 0-80 | PL83 050 | GBE6  0-45 | 30PAMR 1.30 - -
ECCS4 085 GZ30 065 PL84 050 | 6BHS 075 | 30p1s = 209 lnclud"'
ECC85 045 | G232  0-65 | PL500  0-85 | 6BJ6 075 | 30P16  0-95
ECC88  0-50 | GZ34 075 | PL504 085 | 6BQ7A 0655 | 30PL1  0.95 1
ECH35 150 | GZ37 1125 | PL508 080 | 6BR7  1.20 | 30PL13 110 POSTAGE SPEGIAL OFF E
ECH42 085 | HN309 150 | PL509 15| 6BS7  1.40 | 30PL1a 110 B
ECH81 0-85 | KT61 00| FL8O2  100|6BWS 100 | 36Wé 060 -
ECH83 050 | KT66 250 | P ‘50 | 6BW7 1.0 | 3624GT 0-70 3 , ;
ECL80 060 | KT8l (FC5) | PX26 850 | 6C4 0-40 | 50CD6G  1-20 TERMS_OF BUSINE.SS.. C.W.0. A/c’s avallablle to a:’pproved
ECL82 o-% — %-gg P¥33 3-62 6CD6G i-gs 7! 1-00 companies on application. Telephone and :’e eLx ?r erts ac—
ECL83 075 | K 75 | PYB1 -45 | 6CH6 50 | S13ITT 14-00 1 iri ed. Lists, etc. on
ECL86 086 KI83 280 | PYS2 045 | 6CW4  1.00 | 813UBSR s.99 cep:.ed“Expog ng c’trgldetenqulnlrles ;velcon:s m. Mon.-Sat
ECLL800 350 | KTW61 150 | PYS3 050 | 6725 090 | seen " foo application. Open daily to caliers 9 a.m.-5 p.m. . :
EF37A 120 | MUl4 1:00 | PY88 0-50 | 6F25 1-00 Closed Sat. 1-3 p.m. Prices correct when going to press.

VALVE MAIL ORDER CO.

16a Wellfield Rd., London, SW16 2BS
Tel: 01-677 2424 Telex: 946 708.
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2’ x 12" Cabinet

professional finish in a very shorttime !

Type
2x 12" (illustrated above)
4 x 12" (illustrated above)
4x12” P.A.Column
1x18"
1 x 15" with two top horn cutouts

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

Kits are available in all specifications and all the kits contain everything you need as follows :-

unded, 1 back with jack socket hole, and 1 baffleboard with speaker cutout
2) P.V.C.cutto size for frame and back, plus false frontand back timbers, white front piping and speaker cloth

3) Recessed handles with fixing screws, jack socket, all fixing screws, corner plates, glue, and fullinstructions !

1) 4 sides with handle cutouts, front edges ro

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

Disco Console (includes lid not shown)
Takes two slaves

4’ x 12” Cabinet

PRICE & TYPELIST

Size Price manufactured Kit price

36" x18"x13"x3 £19.50 £12.50
31" x31"x13"x 3 £24.50 £17.50
48" x 27" x13"x% £30.00 £21.50
31" x31"x13"x3% £24.50 £17.50
36" x20"x13"'x% £21.00 £13.50
33"x20”"x10" x % £20.00 £13.00
£25.00 £18.50

~—

ELECTRICITY(5vols)
ELECTRONICS(©vols) ;
TELEVISION@vols)

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-

You'll find it easy to learn with this outstandingly : =

= Should you be,in
: any way dissatis-
- fied withthe

" money will bere-
. funded by return

perience.

The series

will be of ex-

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

WHAT READERS SAY

1 am amazed at the ease a layman can under-

stand these books.
G.P. Bexhill

At such a low cost they are a magnificent set

of books.
W. I. Ladywell

My sincere congratulations on describing every-
thing so simply.
J. B. Retford

I have received both enlightenment and pleasure
from reading your manuals. .
V. S. Huddersfield

POST NOW FOR THIS OFFER !

To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, '
BROMLEY, KENT. BR2 7THP
Please find enclosed P.O./Cheque value £............
BASIC ELECTRICITY § parts £6.50 [J, l
BASIC ELECTRONICS. 6 parts £7-50 [J
BASIC TELEVISION 3 parts £4-25 [J l
Tick Set(s) required. Prices include Postage and Packing. l
YOUR 1009, GUARANTEE. If after 10 days examination you decide to
return the Manuals your money will be refunded in fuli. =
i
i
i

NAME oiitiitiieieerrrrrereaeerecitrari e eaeseret e ettt e s aas et s st e e ssaane
BLOCK LETTERS

FULL POSTAL..
ADDRESS .....
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PE SCORPIO Mk 2
ignition system kit
new from
ELECTRO SPARES

*6 OR12 VOLT
*+VE AND - VE GROUN

5

Here's the new, improved version of the original PE
Scorpio Electronic lgnition 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 Kit is 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.

* 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 or 12V system.
Send SAE now for details and free list.

L i R S e ]
FM VARICAP STEREQ TUNER

As featured in the May 1973 issue of ‘Practical Electronics’.
Superb Hi-Fituner Kit now available from Electro Spares.
Including cabinet and all components — pre-set Mullard
modules for R.F. and |.F. circuits. Motorola I.C. Phase Lock
Loop Decoder for perfect stereo reception. No alignment
needed. Guaranteed first time results — or send it back, and
we'll return itin perfect order (for a nominal handling charge).
Electro Spares price only £28.50 inc. VAT and p & p.

R T T S SO EA
‘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 Hzto 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.

% Full constructional data book with specification graphs,
fault finding guides, etc. 55p plus 4p postage.

% Price Listonly. Please send S.A.E. (preferably 9 x 4
minimum}) for'fu|l details.

ELECTRO SPARES

The Companent Centre of the North
288 ECCLESALLRD., SHEFFIELD S11 8PE(C)
Tel:Sheffield (0742) 668888
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PC ETCHING KIT
Contalns 11b Ferric Chloride, 100 sq.
Ins. copper-clad board, DALO etch-
resist pen, abrasive cleaner, etching
dish & instructions, all for only £3,30

FERRIC CHLORIDE
Anhydrous technical quality to MII
Spec in 1lb double sealed packs.
11b 80p, 3Ibs £1.65,10lbs £4.45, 100Ibs
£35.

RESISTORS & CAPACITORS
500 assorted resistors £1.35. 2500
£4.70. 150 poly. ceramic, mica etc
capacltors 80p. 15 different trimmers
airspaced and compression. up to
1250pF £1.

PO AMPLIFIER UNIT
Contained in steel case 52 x 5 x 33"
are 2xGETi16 transistors on heat
sinks, 3 pot cores, 2 30V zeners, 4
audlo transformers, 1% resistors &
caps. With clrcuit dlagram £1.

VEROBOARD
100 8q. Ins. assorted slzes and pltches
(no tiny pieces) £1:10. approx 8 blts.

3IW TAPE AMPLIFIERS

Pollshed wooden cabinet 14 x 13 x 9”
contalning a sensltive (20uV) 4 valve
amptifier with tone & volume controls.
Glves 3 watts output to the 7 x 4” 3(2
speaker. Also a non-standard tape
deck. Supplled In good working
condlitlon with circult. Standard malns
operatlon. £4.50. Suyltable cassette
£1.10. Spare head 33p. Tape (ex-
computer) 75p. Amplifler chassis
only, complete and tested (2xECC83.
ELB4, EZ80) and speaker £3,

VERSATILE POWER UNIT
Contains  mains transformer, 2A
thermal cut-out and bridge rec-
tifler. Will give 1-7-10-5V output
with 2 extra capacltors (supplied)
£1.20. Also avallable as model
Qarage wlith switch, jamp, jack plug
etc. (Used for '‘Hot Wheels') £1.70.

LEO 11l COMPUTER
Arriving  late-October. Al parts
available, including 3000 reels tape,
4” decks, power units, etc.

7Ib BARGAIN PARCELS
Hundreds of new components—
Pots, resistors, capacitors, switches,
+ PC boards wlith transistors and
diodes, and loads of odds and
ends. Amazing value at only £2.30.

COMPUTER PANELS

3lbs asstd £1.40, 7lbs £2.65, S6lbs
£15. Pack contalning 500 components
with at Jeast 50 transistors 95p. 12
High quallty panels with power
transistors, trimpots, IC's etc £2.50.
Thousands of boards at shops for
callers from 5p.

SLOTMETER
Ex-Pay TV, takes 10p pleces, has 3
digit  mechanical counter, coln
ter, S Weston impul
movement, nylon gearing, switch,
etc. Only £1:20. Impulse movement
onty, 40p.

MISCELLANEOUS
Transtormer, Mains pri  16-0-16V
with 9V tap sec 1yA £2. Post office 4
digit counters 60p. Balanced arm-
ature earpleces, use as mic or spkr
2002 Impedance 30p. 2N3055 38p.
Multimeters: good range in~ stock
from £3-50.

Ail prices shown include 8% VAT and postage {mainland only)
SAE list, enquiries.

GREENWELD ELECTRONICS (PW9)

Mall order dept., wholesale/retall shop 51 SHIRLEY PARK ROAD, SOUTH-
AMPTON. Tel 0703 772501, Other retail shops at 21 Deptford Broadway SES8,
Tel 01-692 2009 and 38 Lower Addiscombe Road, Croydon. Callers Welcome.

Tele-Tennis

As described in Practical Wireless

Play the game that's sweeping the nation.
You've seen it in pubs, clubs and arcades—
now you can play it in the comfort of your own
home.

Plugs into the aerial of your V.H.F. 625 Black &
White or Colour television. No internal
connections to your T.V. set. Does not
interfere with other T.V. programmes. Built
from 6 neat sub-sections, purchase a complete
kit or sub-section at a time.

All parts available separately including P. C.
boards, case and ready punched and slotted
facia panel.

S.A.E. for full details.

DABAR ELECTRONIC PRODUCTS
: 98 LICHFIELD STREET

WALSALL, Staffs WSI 1UZ




electronics
reall

= Mastered

... 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.
N S L TR AR el B B A i i . e .
" 1/BUILD AN 2/ READ, DRAW
. OSCILLOSCOPE AND UNDERSTAND
! CIRCUIT DIAGRAMS
- You learn how to build 1L
. an oscilloscope which | > F
remains your property. I 2
e With it, you will become =
familiar with all the g
components used in as used currently in the
RAPY electronics. various fields of electronics.

DR ) e SR T L SRR T
3/ CARRY OUT valve experiments, transistor experiments This new style course will enable anyone to

i amplifiers, oscillators, signal tracer, pho- really understand electronics by a modern.
OVER p g P practical and visual method—no maths, and

to electric circuit. computer circuit, basic o .
40 EXPERIMENTS . receiver, electrogic switch, simple a minimum of theory—no previous knowledge

£ / transmitter, 3.c. experiments. d.c. experi- required. It'will also enabie anyone to under-
ON BASIC ELECTRONIC CaEERIAREE 0. PPl stand how to test, service and maintain all

ents, simple col , ti ircuit, A
CIRCUITS & SEE HOW  ments. simple counter, time delay circuit types of electronic equipment, radio and TV

% THEY WORK, including . servicing procedures recelvere. e

R e Y T S ; =
——---——--—_------—--—--—----—-—_——_-——
I POST NO To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, I

T NOW

l for P.O. Box 156, JERSEY. ‘Please send your free brochure, without obligation, to: l
I we do not employ representatives

i BROCHURE namE BLoCk caps |
l or write if you prefer not to cut page ADDRESS PLEASE wLi24 I

special free gift aiso to all our students
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| “sLo-SYN” 3-LEAD

CENTRIFUGAL BLOWER MAGNETIC SWITCH
SYNCHRONOUS STEPPING ;;y :;:‘m:::;‘nl’rl\dll-::ilmlly Now complete with reference magnelt!
MOTOR balanced in heavy cast alloy A Ity d ewlitch,

Type SS15. These
fine motors are
easily reversed,
starting and stop-
ping in less than 5°
without electrical

Ultra PRECISION

case, 2,300 r.p.m. 240 A.C.
Very power1u| and sllent
running. 53”7 dia
dia, Outlet flange 3”7 x 2}”,
LIMITED
£8-95,

SILVANIA

i

sealed ln a glan enveiope. Sliver contacts.
normally ciosed. Rated 3amp at 120v. 14amp
at 240v. Size: (approx.) 11&” long x i’ dia,
Ideal for burglar alarms, securlty systems
etc., and wherever non-mechanical switching
is requlred 10 for £2-10; P, & P, 15p. 50 for
£8-80; 100 for £15-50. FREE P. & P. over 10.

3”7 Inlet

NUMBER ONLY
P & P 40p.

or mechanical

brlakInQA Simple | MAINS

relay clrcuit can | SOLENOID
be applied to give DC., to winding for a maximum .
?holdln% ﬂir%l;a olF:wOozllr(m wlt'r‘\ 35v at 0:35 amps Thl‘slz IIIt}ia u'nlt clvels AMPEX 7-5v. D.C. MOTOR

rough winding. For AC. (synchronous) operation at vertical lift of approxi-

120r,, 50Hz. Speed 60 rpm at 60Hz.. 72 rpm. STEPPING. | mately through A iialprecision tanslmoten
Holding torque at 50 steps per second—100 oz/in. Can | hinged ‘el bow ponz{;,‘: "r;cu:,%a" 'frAr o
be wired to give 100 or 200 steps per revoiution witn 2?racket \I/ncorporales 2 fixing screws. Length of arm, soemIem. Slall" |oag q e

accuracy of 0:1° per step non-cumulative., Torque 4,

AC. Pull at coll is npproxl‘mntely 1Ib. £1.

500ma. Draws 60ma on run.

600rpm + speed adjustment.

characteristics can be modified by simple R.C, | FREE P. & P. | quotes for
flvc%l;*blmx\slgns vdvia ‘hl; sbfdyl BR‘R;}D" E;NJI
enof ” x %" dia. Weig Ibs. N In
maker’s packing. Offered at less than * maker’s price. SOLENOIDS
OUR PRICE ONLY £15 | by WESTOOL

240AC type MMSE.
3lb, pull, 23” x 1" x
14”. Travel 1”. 90p.
each. P, & P, 10p,
240AC type MM4 2Ib pull
14”7 x 137 x 17, Travel " 10p
each. P. & P. 10p. Quantity
discounts: 10-50 10%, 50 up-
wards 25%.

NORPLEX

Flbre-glass copper-clad {aminate. Flnest %ullly

epoxy resin base. Heat resistant, ideal

Sizes: 12” x12”; 24” x12”; 24" x 24”; FUL| L SHEET

43" x 37”7 (11 8q ﬂ) Slngle-slded Copper with (hlck-

ness of 1/32”, 3/64”, 3/32”, Also double-sided 1/32%,

1/16" 3/32”. £1 per lq ft. Cut sizes (1-10 sq. ft.) 25p.
& P. Full Sheet £8 each. Carr. £1 for 1st sheet

plus 25p each additional sheet.

ln(ernal AF/RF suppression.

” dia. x 1” spindle, motor 3"
dia, x1i" Orlglnalcusttls 50.
OUR PRICE £3-30. P. & P. 25p,
Quanmy avallable. Mu-metal
enclosure avaiiable 75p each.
FREE P, & P,

ALL PRICES

SMITHS RINGER-TIMER

Reliable 15 minute times, spring wound

OPEN FRAME
shaded pole

INCLUDE V.A.T.

gcolnclzurrent with Nlme 'lelllln*a) 1l5,x imin [ |
ivisions, approximately 1” between
divieions. Panel mounting with chrome GEARED MOTORS
bezel 33” dla. £1-40. 15p P. & P. g%u;lc ggnr %.EB\;}
KNOWLE (U.S.A.) MINIATURE HIGH TORQUE approx, Ly q
I""-';,“°""'°N§°°%A"S,UL55 LI O;er-:” "Iledla**' d‘”‘" — P 5 Whiist we \::::oﬂe oﬁlclallogiee;:r rom estln'blll:h::
mpedance approx. output or at c spindle $” dla. as Hius' rae £2°70. P, & P, 30|
As used In deaf aids, bugging dsvices, etc. Size (60 | Simliar to above, 19rom. £2-7 &P, P+ | tonger practical to involce goods under £5, Therefore
DB) 7/32” x /32" x 4"; (80 DB) " x 5/32” x 3”. Ex- | 110rpm with pressed steel genr cane (slmllar to above | Please remit cash with orders below this amount.
equipment, ali tested. £1-20 each. P & P. FREE. but slightly smaller). £2-70. P, & P.
L
ELECTRO-TEC e AONESN W L
- COMPONENTS LTD SORDEMNE
" Tel : 01-723 5667 01-402 5580
e T

A V.C.O. by FHACHI 1Hz to 100kHz
for £5:75 P, & P. 15p
Slize2” L; 1" W; i"H,
Input 12t0 24V DC (not centre tapped)
18V input giving 10 volt constant amplitude output
Requires only a 1 meg ohm pot to tune entire range—or can
* be swept with a saw tooth input.
Enormous possibilities—music; synthesizers; filters; com-
munications; frequency modulation etc.
Detailed application sheet with all purchases

FHACHI RAMP MODULE FX2t
24 volt DC input for 18 volt sawtooth output. Requires only
external capacitor and 100K ohm potentiometer to control
frequency range up to 100kHz (eg 50 mfd electrolytic gives
sweep of approx 1 cm per second). In or out sync capability.
Price £575 P. & P. 15p

FHACHI FILTER MODULE FX31
Designed for use with VCO FX11 and RAMP FX21. This
completes the 3 building blocks required for a basic low-
frequency Spectrum Analyser that covers 100Hz to 50kHz.
The additional components required are discrete resistors
and capacitors, etc. (No inductances or specialized com-
ponents are needed). Price £13-00 P. & P. 30p.
Fibre glass P.C, board to mount FX11, 21 and 31 ready
drilled. Connection details and list of additional compo-
nent required supplied with each order. £2.50 P. & P. 30p.

LOW FREQUENCY WOBBULATOR

Primary Intended for the alignment of AM Radlos Communication Recelvers:
Fiiters, etc. in the range of 250 kHz to 5 MHz, but can be effectively used to
30 MH: Can be used with any general purpose oscilloscope. Requlres 12V
AC input, Three controls—RF level sweep width and frequency. Price £8-50
A second model Is avallable as above but which allows the range to be
extended down in frequency to 20 kHz by the addItlon of external capacitors.
Price £11-50.
Both dels are ted for aut 50 Hz An
external sweep voltage can be used Instead. These units are encapsulated
lonilgddmdo,nul reliabllity, with the exception of the controls (not cased not
callbrate

PLEASE ADD V.A.T. AT 8%
OPENf%a.m.t06.30 p.m. ANY DAY

CEHILTMEAD L TD

7/9 ARTHUR ROAD, READING, BERKS,
(near Tech. College) Tel.: Reading 582605/65916

Uise Accens here
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ALL PRICES INCLUDE VAT

AERIAL MAST POLES. Approx. 5ft. 2in. high, 2in. dia. Interlocking ends .
Minimum order 3. As new, £1-25 (cach) P, & P. 40p each.

AERIALS. As new. Whip Type 11ft. £1 each. Collapsible type. P. & P, 20p.
New Bascs for the above 75p, P. & P. 30p.

PAIR OF 4 x 150A VALVES combplete with bases ex-equip not tested .
Good condition £3, P, & P. 30p.

BARGAIN PARCELS 141b at £1-60 plus 35p p.p.; 28lb at £3-00 plus
574p p.p.; 561b at £495 plus £1-37% p.p. Contains pots, Res. Valves, Diodes,
Tagboards, Chassis, Valveholders, etc. Good value save £££s. Lucky Dip
Service.

FAN_’TASTIC 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. Eau. METERS consisting of 3in., 2¢in., 2in.
mill amps, volts, amps. Mixed at the bargain price of £2:20 P. & P. 30p.
mijnimum order of six.

NSEW AERIAL WIRE ON BOARDS 7/22 UNCOVERED 90ft £1. p. & p.
25p.

AERIAL POLES 4ft high 2” in diameter push-in type as new €1 each p. & D.
25p each minimum four.

DLR No. 5§ HEADPHONES—High impedance. Good condition £1-30
postage paid.

C.W.0. CARRIAGE CHARGES MAINLAND ONLY

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

A. H. THAGKER & SONS. LTD.

Radio Dept., High Street, Cheslyn Hay, Nr Walsall,
Staffs.



MAPLIN ELECTRONIC SUPPLIES

ORGAN BUILDERS

MES announce tlie very latest developtent ln organ

clreuitry.

THE DMO2
13 Maater Frequencles on ONE tlny circult board.
LOOK AT THESE AMAZING ADVANTAGES
v 13 frequencies from C8 to C9. v Each frequency
diglitally derived from a SINGLE h.f. master oscillator.
v Initial tuning for the WHOLE ORGAN: ONE
SIMPLE ADJUSTMENT. % Relative tuning NEVER
DRIFTS8 i v External control allows Instant tune-up
to other musiclana. Y Qutputs will directly drive most
typea of divlders including the 84J110. % And each
output can also be used as a direct tone source. s Varl-
abie DEPTH AND RATE tremulant optional extra.
Y% Gold-plated plug-in edge connexion. s Complete
fibre glass board (including tremulant if required) ONLY
3:7in, x 4-8in. % Very low power comsumption.

% EXTREMELY ECONOMICAL Y B.a.e. please
PRICE. % Ready bullt, tested for full technical
and tully Ruaranteed. details.

DMO2T (with tremulant) ONLY

£14-26.

DMO2 (without ) £12:25.
BAJ110 7-stage frequency divider in one 14 pin DIL
package. Blne or square wave input allows operation
from almost any type of master oscillater Including the
DMO2 (when 97 notes are availabie). Bquare wave
outputs may e modlfied to saw-tooth by the addition
of & few components. S8AJ110: £2-83 each OR special
price for Pack of 12: £25-00. B.a.e. please for data sheet.

Trade enguiries
i

Jd

Keyboards: High quality adjustable t¥pe.

Bloping front 61-note C to C £18-50
8loping front 49-note C to € £14-35
Flat front 48-note F to £ £14-35
Contact Blocks GB2 (2 make contacts) 19p
Palladium earth bar ver octave length 15p
8top Tabs rocker type not engraved (whlte. red,
grey or black) with DPDT switch 48p
Swell pedal 10k log pot fitted £5-93

REVERBERATION UNIT

Enhances the sound of any electronic musical instrument.

Ready built spring line driver madule suitahle for use
with almost any spring line 25-34

Two types of spring iine avallable:
8hort line

Long line
8.a.e. please far details, leaflet MES 24

£3-05
£7-59

{stamp) with an s.a.e. and we will send you a copy.

DISCOUNTS! DISGOUNTS!

Every time you spend over £2 (excluding VAT) you will
receive some MES Disconnt Vouchers, one for each fuli
pound spent on goods, two for each fult pound if you apend
over £6 on goods. When you’ve collected over 25 vouchers
gend them to us with an order and we’ll give vou FREE
GOODS TO THE VALUE OF £1.

BASIC ORGAN CIRCUIT

Leaflet MES 51 shows complete ¢ircuit for a basle fully ‘polyphonic organ. Send only 16p for leaflet and start bailding
now| REMEMBER—when you have bullt this organ you will later be able to use the same top quality component parts
as the basis of a large sophisticated Instrument with all the facilit
Leaflet MES 52 shows how to extend your MES 81 basic organ

les you want. Watch our ads for details.
to two keyboards with lots mare stops. Just send 3p

¥SAME
DAY
SERSVICE

Bub-minlature e IT!
Axial lead electrolytic (s The MES 1974 Catalogue
Mid V Price Mid V Price W& 18 STACKED with dozens
1 63 8 68 636p i F of tempting new lines.
1-5663 6p 68 16 6p b / f BRIMMING OVER with
2363 6p 68 83 ldp ‘,‘ clear  lllustrations
3363 6p 100 4 6p MM vV Price fr— - and detalled data.
4763 60 100 10 & 410 63 e L ! WE’RE WAITING
‘840 6p 26 6p 470 10 1dp -
l0-8 63 6p 100 40 8p 470 25 1269 | \ ;ocggiH You
0 25 6p 100 63 18p 470 40 25p L L o
10 63 6p 160 636p 680 63 ldp . ! YouliH{bs} IMERESSAN
15 16 6p 150 16 6p 680 16 18p | DIN PLUGS MAINS HH8 8 way chassis Htd. 7 wterev plug with our POST FR
15 40 8p 150 256 8p 680 26 25p 2 pin (1 flat) 8p P380 3 pin 1-5A wmocket 68p Plastic 18p ordering system, EX-
15 63 6p 150 40 14p 680 40 28p 3 pin 9p chassis plug with Bereened 30p CITED by our BIG
23 10 6p 150 63 16p 1000 4 14p 4 pin, 5 pln A line socket. Per o Open mono socket VALUE dlacount vouch-
23 26 6p 220 6 1000 10 18p | (1809, b pin B pair gy PR NOES 17 10p; Mouided ‘ ers, STAGGERED by our
22 63 @p 220 10 6p 1000 16 g5p | (240°), 6 pin 10p BA 2100 8 pin EA Plug plastle q lg' mono socket 3” with UNBEATABLE speed of
ss  6-38p 220 16 6p 1000 25 28p chassis plug  20p LIUE | g ‘D 2 break contacts aervice. Take the first
33 16 6p 220 25 145 1500 63 18p 4 BA 1862 Line socket Chassis socket 40 145.Moulded stereo / step towards real service
33 40 6p 220 40 16p 1500 10 25p DIN Bockests for above 23p socket }” with 3 \ ‘ 3 NOW! Bend ONLY 25p
47 4 6p 220 63 25p 1500 18 £8p 2 pin JACK break contacts 18p; ] i for our beautlfully
47 10 6p 830 4 6p 2200 6:3 25p 3 pin, 4 pin, § pin McMURDO Btd. 7 mono plug 8:5mm. plug plastic RS l&‘,* produced catalogue and
47 25 8p 830 10 6p 2200 10 28p| A (180°), 5 pin B RP8 8 way chasels Plastic 13p 8p; screened 15p: leave the rest to us!
47 40 6p 830 18 14p 38300 6.3 28p (240°), 7p. 6 pin 8p plug 52p 8creened 21p open socket 9p.
47 63 68p 330 63 28p 4700 4 28p
S LINEARS
POTENTIOMETERS | mt
LH0042C. TO99 (TOﬁ()j FET i/p Op Amp !4-§gv
9 . kA7 . LM301A. 8-pin DIL. Op Amp
°M NIUM Rotary minlature carbon track (" sphadl MC13031.. 14-pin DIL. Btereo Preamplifier 21-39p
GATHERUM Gingle gang Lin or Log MCI310F, 14-pin DIL. FM Sterco Decoder (nu colls o
> 5 Y needed) a -156p
PP3, 6 ete. battery elip dual min. op ( g(‘)‘é)(lo{‘h‘llz%‘](\{ ?0“[" 11??:1 25{)&" MFC6040. electronic attenuator 86p
PPI, D etc. battery ellp separate per pair  8p ¥ r R XD n) 18p MF(C8010, 8-pin base, 1W :udlo Power Amip ll'ggv
Bingle gang with DP switch MFC4000B 1 watt Audio Amp P
et sicrocodlslcilpetliret [Eiblackiinaated 260 2A Log or Lin Ok to NEG65V. 8.pin DIL. Precision Timer 80p
: <M as above 33p NE561B. 16-pin DIL, Phase Locked Loop £4-48p
Bolder Multicore 22swg 10 metres 25p Dual 8G3402N Amplifier/Multiplier e £1-68p
ual gang . 14-pin D1L Four Quadrant Analogue Muiti-
Silicone grease In special dispenser 20il. 54p (Stereo) without sapllfng 4-pin D1 gu £2.70p
Red neon 240V panel mounting 23p ’ awltch Log or Lin 1#A723C. TO99 (TOB), 2 to 37V Voltage Regnlator 75p
Lacing Cord Btrong rayon cored PVC ‘ J bk to 2M ms 14A723C. 14-pin DIL, 2 to 37V Voltage Regulatar 75p
26m. s1p above 4Bp. £tA741C. 8-pin DIL. 08 Amp x‘ign
Ly A741C, 14-p!n DIL, Op Amp 14
Pane) fuse holdera 20mm £0p; 11 41P | PRESETS ﬁA747C. 14-pin DIL, Dual Op Amp £1-05p
Transformers Bub-miniature 0-IW Vert or Horlz. 100, 250, 300, Ik, 2:5), 5k, A748C. 8-pin DIL. Op Amp 88p
LT700 min. output transformer I'ri. 1-2k Q| 10k, 25k, 50k, 100k, 250k, 500k, 1M 8p | ZN414. TO5. TRF Radio £1-20p
8ec. 5 (2 200mW s0p Full data, pin connexions, etc., on nearly all types listed in our
8Bub-min. Mains Tranaformer - catalogue. P'rice 25p
6-0-8V 100mA o5p
12-0-12V 50mA 05p
8lze:Both approx. 30 x 27 x 26mm. ’
Min. Mains Transformer (8lze: 46 x 31 X -
38mm) 0-12V 250mA4, 0-12V 250mA  £1-38 8-p|n D“_ )
Mains transformer MT3AT Rotary with adjustable stop 1 pole 2 to 12 way; 2 pole 2 to 6
Pri. 200-220-240V, Bec. 12-16-20-24-30V 24 way; 3 pole 2 to 4 way; 4 pole 2 or 3 way. ench 36p.
A L L 331 R E S S T R Mains rotary DPST 250V 24 20p
Mains Transformer MT206AT I O S i
Pri. 200-220-240V, B8ec. 0-15-20V 14, o Push to make
0-16-20V 1A 2391 non-locking
Carbon Fllm iW 5% 10 to 1M; 10% 1-2M to 10M EIl2 52
Carbon Fllm }W 5% 10Q2 to 10Q2; 10% 1-2M to 10M E12 Toggle 250V 1-54 “ o
MES CATALOGUE 25p Carbon Film }W 5% 11Q to 910k E12 & E24 with ON/OFY ngl_x‘ quality ‘‘sub-minia-
Our B0 page catalogue has over 20 pages Carbon Fiim 1W 5% 104} to 10M E12 plate 25p. ture” toggle swltches
showing connexion details and data for our | Metal Oxide 4W 2% 104} to 1M El2 & B24 BPDT 1-54 204V AC  58p
1 range of diodes, 1.0."s Wirewound 2¢4W 10% 0-220hma to 0-47ohms El2 DPDT 1-5A 240V AC 76p
etc. + Over 100 Photographs + Over 100 | W rewound 24W 5% lohm to 270ckins EX2 AW 1 giige gun- DPDT 34 240 AC _77p
line drawings. Seeing exactly what you're | E12 values 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82 and decades miniature Four Pole DT 34 240V Aag
buying makes ordering so easy! E24 values 11, 13, 16, 20, 24, 30, 36, 43, 61, 62, 76, 91 und decades | DPDT  8p al

Please add 8%,
to the final total.

VAT

Post & packing FREE in U.K.

(i5p bhandling charge on orders under £I1.)
First class post pre-paid envelope supplled free with every order.

ELECTRONICS
Essex.

Orders and enquiries for catalogues to MAPLIN
PHONE SOUTHEND (0702) 44101

UPPLIES, P.O. Box 3, Rayleigh.
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CHIPS UNLIMITED!

WE have, from time to time, taken a peep at the pocket

calculator market. [t has been currently estimated

that the world-wide production of chips for elec-
tronic calculators for 1974 will be of the order of 28 million
units. This exploding market is one of the few fields in
which prices are constantly dropping. If the present growth
rate continues, it is estimated that there will be an elec-
tronic calculator shortage within two years!

There exists a veritable jungle in both price and selection.
The prolific arrays of pocket calculators that are available
to the consumer that dominate the windows and counters
of our local high street-shops are indeed bewildering.
There appears to be a greater variety of pocket calculators
than transistor radios!

A price war has emerged amongst major manufacturers—
prices being slashed overnight and indeed putting many
retail distributors and ‘special offer’ organisations on the
spot! A recent overnight price reduction by a major manu-
facturer caused considerable embarrassment to many of
his trade and retail outlets. This sort of fiasco is being
repeated over and over again. Where will it all end?

One enterprising calculator manufacturer determined to
display his ‘chips’' to members of the public has opened
up a ‘mobile shop' at a London main line railway station.
By all reports, he is doing fantastic business.

What of the ‘domestic’ pocket calculator? Rumour has it
that a basic calculator especially designed for the house-
wife may be launched. If so, this could be just the thing for
calculating and analysing those shopping expeditions to
the supermarket. The shopper would be able to check his
totals at any time and at the till check-out point. | can
foresee many red-faced supermarket managers attempting
to explain away the differences that may occur between
store and customer ‘calculated totals.

The pocket ‘memory’ calculator with its inherent potential
as a pocket computer, with the ability to recall stored
information at the press of a button could be just around
the corner!

What of the future? The pocket calculator could become
as prolific as the ball-pen—a must for everyone.

However, the pessimists (optimists, if you- prefer) are
chanting 'Beware, Big Chip is watching you!’ (shades of
1984). They could however be forecasting our future.

There is no doubt that the calculator chip has, in many
ways, dramatically changed our whole way of life. The
question is: are we all in the hands of the Big Chip?

LIONEL E. HOWES—Editor.

We're off to a good start in the New Year with
our three part series on Model Control by Radio
and we tell you how to get your licence for this
most interesting of hobbies. Do you sometimes
wish you had a small audio amplifier around for
testing purposes? Our 2 watt IC audio amplifier
will fill the bill. The Special Pre-publication
Book Offer ought to appeal to many of our
readers for all the useful information contained
in Radio Servicing Pocket Book, a new 3rd
edition. Finally, you won’'t want to miss the
fourth and final part of the PW Buyers' Guide
1974/75. All in the January issue of Practical
Wireless. ‘ : .
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From Partridge . . .

N ever increasing number
A of people are living in
space restricted environ-
ments. Either through sheer lack
of external facilities for the
erection of aerials, the inability
to receive radio signals inside
ferro concrete walls, or the
existence of local government
legislation preventing the use of
outdoor space for aerials, there
are ever growing numbers of frus-
trated readers unable to pursue
their hobby of Amateur Radio or
Short Wave Listening.

For many years now Partridge
Electronics Ltd., of Broadstairs,
Kent have specialised in equip-
ment designed to overcome this
problem. Five years ago they pub-
lished a reproduction of a World
Record Certificate awarded to
American Radio Amateur W6TYP.
This was achieved by Mr. Art
Child of San Francisco using the
Partridge system operated from
a hotel room at the foot of San
Francisco’s famous Nob Hill.

Partridge have now developed
a device known as A.G.T.U., an
Aerial Tuning Unit which also
incorporates an Artificial Earth
(or ground). This overcomes the
only remaining problem of the
high-rise apartment or flat dwel-
ler having no access at all to
natural earth.

ON THE COVER...

PW’s MINIATURE
SCREWDRIVER

Don't despise this very
useful workshop aid be-
cause it seems to be so
small! How many times
have you found that your
‘small’ screwdriver is just
too wide or too thick for
the grubscrew in a knob or
the adjusting slot in a
subminiature potentio-
meter?? The more you
use it the more uses you
will find for our little pre-
sent!
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Harrogate Fair

UDIO 74 or the Northern
A International High Fidelity

Festival at Harrogate was
the biggest and best-attended
ever. In 1970 there were only 50
exhibitors. 1972 saw 70 firms
exhibiting their wares and this
year over 90 companies decided
to show their faces.

Over the last couple of years,
there has been a marked increase
in the amount of quadraphonic
equipment on show. It is a
pity that there seems to be httle
or no agreement on the kind
of system to be favoured for
quadraphonic reproduction.

We hope to include a short
report on “Audio '74” in a future
issue.

BBC tape deal

CONTRACT to supply the
A BBC with more than

100,000 reels of TS Scotch
262 recording tape for stereo
broadcasting has been awarded to
3M United Kingdom.

The contract, which is due to
run until next June, is in addition
to the 70,000 reels supplied to
the BBC last year after close
liaison between the Corporation’s
sound engineers and technicians
from 3M’s magnetic tape facilities
at Gorseinon, near Swansea, and
Caserta in Italy.

Computer club

OW moving into its second
N year of existence the

Amateur Computer Club of
Basildon, Essex has now formu-
lised its activities into a constitu-
tion and elected officers for the
year.

The club now has a firm
membership of over 200 with a
regular newsletter forming the
nucleus of the club.

After two Annual General
Meetings in London and commit-
tee meetings the start of a club
activity schedule has emerged.
The first of which was an open
afternoon on the 25th May, 1974,
at the Galdor Centre, 52 Brighton
Road, Surbiton, Surrey.

The people at the Galdor
Centre own and run an ICL 1301A
computer (1960 vintage) which
they have installed and made
working to provide them and simi-
larly interested persons with com-
puter time at ‘‘materials only”
cost.

% o

e
aee

Further activities are being
arranged and will be announced
in the newsletter which has also
provided a unique forum for the
airing of ideas and introducing
basic principles to the beginner.

Articles in the newsletter have
covered transistor working, design
and operation of a digital core
store, digital computer elements.
computer  software, software
routines, descriptions of various
computer systems both working
and under design/development,
news information items and com-
puter games!

Club members are contributing
articles to the newsletter result-
ing in some cross fertilisation of
ideas among the members, which
is one of the most important
objectives of the club.

New members and ideas are
very welcome, membership is
£1-00 per year (that includes the
near monthly newsletter) and
applications should be directed
to Mike Lord, 7, Dordells, Basil-
don, Essex. ’

BEAB approval list

HIS list covers the first

I category of audio products

in the BEAB Approval
Scheme which have successfully
met the requirements of the
British Safety Standard BS.415:
1972.

Decca Radio & Television with
the Decca DS623, ITT Consumer
Products Ltd. (ITT KP 820, KP
821, KA 1026, and RGD PA 30,
P 83). Pye Limited (Pye 5000
and Invicta 8040). Sony (UK)
Limited (Sony HMW-20). Rank
Radio International Ltd. (Bush
A 1005, A 1016, BS 3013, Dansette
A 4005, A 4016, and Murphy
MS 3014). Thorn Consumer Elec-
tronics Ltd. (HMYV 2046, Ferguson
3047, Marconiphone 4047, 4049,
Ultra 6046, 6048.

Heathrow computer

ABLE and Wireless Ltd.

C have installed a new com-

— puter-based departure con-
trol system for airline passengers
at London Airport. Japan Air
Lines will use the system named
“Lopac” which has been jointly .
developed by C & W and
Scientific Control Systems Ltd.

Apart from speeding passen-
gers’ baggage check-in procedure,
the system also allows ' for
productivity expansion.

Lopac, incidentally, stands for
Load Optimisation and Passenger
Acceptance Control.

‘Javelin move

closed down their City offices

and moved to Javelin House,
Second Way, Exhibition Grounds,
Wembley, Middlesex HA9 OUA.
(01-903-6821).

The new building contains the
service department, a dealers’
advice centre and a customer
relations department.

JAVELIN Electronics have

PW TOOL KIT OFFER

We apologise to ourreaders for
the delay in dealing with their
orders. The overwhelming de-
mand created problems with
delivery. If any readers have
not received their tool kits, or
a suitable alternative, would
they kindly contact the Editor.

Sansui 4-channel

HE sponsors of the “QS” 4-
channel system, Sansui, are
making moves to persuade

artists in the UK to record
material using their system.
The “QS” regular matrix

system has been accepted by the
American and Japanese Record-
ing Industries Associations and
over 20 record manufacturers are
producing software in the
system. .

It has been stated that at least
one commercial radio station in
the United Kingdom is thinking
of using “QS” which has now
been adopted by all f.m. stations
in Japan.
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SPECIAL

PRODUCT

REPORT

7

DURTll >

GAR RADIO KIT

I MUST confess from the start that I am not entirely un-
familiar with the RT-VC car radio having bought an earlier
version some time ago. | spent a couple of evenings leisurely
soldering the bits and pieces to the printed circuit board
and putting the thing together, following the instructions
most meticulously. On connecting it up to a 12 volt battery
in the workshop the radio worked first time and with a
tweak of the oscillator capacitor the calibration was done.

The set soon disappeared into the innards of my
daughter’s Triumph Herald. | was about to say 'never to
be seen or heard of again’ but that would be patently untrue
since the radio is simple but elegant in appearance and can
certainly be heard! Subsequently, the set came out for a
further fiddle on the oscillator trimmer to enable London’'s
Capital Radio to be tuned in right at the low frequency end
of the medium wave band. A big improvement on the side-
band splash that had been tolerated up to then!

This latest Tourist Two car radio kit has taken all the fun
out of the home construction of kits and one would be hard
pushed to say, with a clear conscience, that 'l made it
myself’. Admittedly the earlier version of the PCB had a
few components plus the audio IC already soldered in
position but | suspect that RT-VC did this so that they could
say ‘look at our soldering . . . now you do the same’. In
fact, they insisted that the constructor's soldering was as
good as theirs before accepting back any kits for servicing
or checking . .. and quite rightly so.

Now, alas, the PCB comes completely assembled and the
soldering iron remains cold and unwanted! A pair of long
nosed pliers and a small screwdriver are all the tools re-
quired with this new kit and the remaining assembly work
is child’s play. In the words of RT-VC ‘the kit can be as-
sembled in less than two hours by anyone who has the
ability to wire a normal household three pin plug’.

Assembly

The assembly instructions are extremely detailed and |
cannot think of any point that would arise that isn’t dealt
with already. RT-VC’s guarantee says 'If, after receiving your

Tourist kit, you feel that its construction is not within your’

capabilities we will refund you the full price of the goods,
less post and packing, upon the return of all parts supplied
on the condition that no constructional work been attempted
and all parts are received in the same condition as
dispatched’. | hope that the formidable appearance of the
assembly instructions, fault-finding guide, installation
instructions and six annotated photographs will not have
the opposite effect and frighten off the prospective
constructor!
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Having completed the assembly you will want to know the
polarity of your car's electrical system. If it is negative earth
then the set is ready to go but if it is a positive earth then
you have to change over two of the push-on tag connectors.
Not very difficult! Should you decide ever to transfer the
radio to a car of opposite polarity the change back can be
made more quickly than it takes to tell.

Installation

RT-VC recommend a check-out of the set with the car
battery before final installation in the car. Calibration takes
a moment and the aerial trimmer is adjusted using the
aerial that is to be fitted to the car. If all is well, and I'd be
surprised if it wasn't, installation can now begin. RT-TV's
instructions on this aspect are, again, as complete as they

SPECIFICATION

Tuning Range:- Medium Waves 185 to 555m (1620
to 540kHz)
Long Waves 1153 to 2000m (260 to
150kHz2)

Sensitivity :- Better than 154V at 1MHz

Output:- 4 watts to 4 ohm speaker

Push-buttons (4 MW 1 LW),
manual tuning control, volume/
on-off

Controls:-

Dimensions:- 77 wide 2" high 4}” deep approx.
The supply voltage is nominally 12 volts. The polarity,
relative to the case, can be changed over internally
simply by reversing two push-on tags. The circuit is
protected by an internal fuse and a VDR (voltage
dependent resistor) against static discharge.

Prices:- Car Radio Kit £7:70 +55p P/P. Speaker,
including baffle and fixing strip £1-65 4-23p P/P.
Car Aerial, fully retractable and locking £1-37 +20p
P/P.

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




The contents of your kit will look like
this, left. Between the melal casing is
the permeabillty tuning unit and
pushbutton assembly. Bottom right
shows the complete PCB which Is
fully tested before despatch.

If the simple Instructions are
followed the almost finished sel
should look like that In the photo-
graph below. Only the dial, escut-
cheon and knobs remaln to be fitted
plus the cover.

can be and cover every contingency. There is one point here
that might be stressed. If you use the aerial available from
RT-VC the feeder is about 4’ 6” long and the aerial trimmer
works perfectly, peaking signals as it should do, when the
overall performance is excellent. However, if you need to
fit the aerial to the car in such a position that requires the
feeder to be extended then this must be done using a
special extension lead otherwise performance will definitely
be impaired. Using ordinary coaxial cable just will not work.
This point is fully covered in the instructions.

Apart from the manual tuning over both bands, four of the
push-buttons can be set very easily to any desired stations
on the MW band, the fifth push-button selecting a station on
the LW band, usually BBC Radio 2, the band change being
automatically effected by the action of the push-button.
If, for some strange reason, the set does not work at all,
or unsatisfactorily, then the Fault Finding Guide will come
to your aid and the answer found very quickly.

Interference

Having completed the installation and tested the radioc to
your satisfaction there is a chance that you will suffer a
slight set-back when starting the car, because of inter-

ference to the radio from the various bits of electricat
equipment. Generally, unless the car is a real old ‘banger’,
normal suppression capacitors and other devices will be
fitted to the car dlready and little trouble will arise. However,
this matter is dealt with fully in the notes and if the logical
sequence of checking is followed a rapid solution will be
found.

Conclusions

A very well designed kit with all the bugs ironed out long
ago. Being a bit of a fiddler myself | would have liked the
oscillator and aerial trimmer capacitors to be accessible
from the outside of the case when the radio is installed in
the car. | compromised by very carefully marking out and
drilling two holes in the top cover of the case above the
trimmers, sticking a bit of Sellotape over the holes when |
had done fiddling. | wouldn’t expect RT-VC to do anything
about this point but | thought I'd mention it, got to complain
about something!

Finally, ] don’t know how RT-VC do it at the price but |
understand it is due to the purchasing in volume of proven
components and direct retail sales. Certainly they are not
contributing to the present inflationary movement!

705



INEXPENSIVE
GAPAGITY
BRIDGE

from the amateur’s workshop, possibly

because such equipment can be expensive to
buy but, more likely, because it is not a justifiable
outlay considering the relatively few occasions on
which it would be used.

The Capacity bridge described here is very cheap
to make, will measure capacities from as low as
2pF and up to about 10xF and will be found to be
quite adequate for general workshop use. Over a
period the constructor manages to oollect unto
himself a quantity of capacitors that have had their
markings removed in one way or another. This
bridge will enable them to be measured, checked
and used again. Incidentally, it is a very wise man
who checks the value of every component before
using it, regardless of colour code or marking,
saving a lot of time and temper.

It is not everyone who has good eyesight and
even slight colour blindness can cause confusion
with colour coded components, generally with blues,
browns and greens, which can lead to wrong values
of resistors and capacitors being fitted to PCBs etc.
This bridge will eliminate any such problems
especially if it is used as a matter of routine.

The dial is simple and easily calibrated and used
in conjunction with a four step multiplier switch.
The consumption of the bridge is very low and the
internal 9 volt battery will last a very long time.

DESIGN

As you may have guessed, a bridge circuit is used,
what else! and was last seen in the Take 20 series

TEST gear is often conspicuous by its absence

ERIC DOWDESWELL G4AR

s

R1 Cs
VR1 4
Fig. 1 : This cireilt iifusirates
R2 how the colfecior foad resfs-
Cx tor of an apdio cscilfelor iz

used as part of a capaclly ¢
rmeasuring bridge. 5

¥

3

AM 0245

in this magazine. In essence, the collector load
resistor of the second tramsistor of an audio
oscillator forms two sides of the bridge, Fig. 1, and,
in practice, is a potentiometer. The other two sides
of the bridge comprise a capacitor Cs of known
value and Cx, the capacitor under test. If these
capacitors have the same value then, for the bridge
to balance, R1 will equal R2. A detecting device
‘D’ placed across the bridge will indicate a null in
the audio tone under these conditions. If Cx is any
other. value then the bridge is unbalanced and ‘D’
will indicate this. Balance can be restored if the
ratio of R1/2 is adjusted to have the same ratio
as Cs/Cx.

In the practical circuit, Fig. 2, Cs is in the form

. of a four position multiplier switch with capacitors

of 100pF, 1000pF, 0-01xF and O0-1pxF all of close
tolerance, the switch being marked x1, x10, x100

£R1
L S10k

Fig. &: Comnplate circuil of the capa- < c
cily bridge derived from the basic l
cirewit of Fig. 1, Other iypes of ran-
sistor such as BCT0S, BC149, BCIES 1000pF
can be used {f due nole fs faker of
lead-oul connections.
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In this Ingide view of the bridge [he
capacitars have been moved away from
the “swilch” 51 fe show the circull
board. 7 5

3

and x1000. The capacitor under test is connected to
the two terminals. Transistors Trl and Tr2 form a
multivibrator circuit running at about 1kHz but the
actual frequency is not of any great importance.
The detector is a-simple crystal earphone of very
high impedance, this factor contributing very
significantly to the excellent performance of the
bridge, the minimal damping imposed by the ear-
phone providing a decp sharp null at balance.

CONSTRUCTION

The bridge is housed in a heavy plastic box with
all the components mounted on an aluminium panel.
The oscillator components, with the exception of the
potentioineter VRI, are assembled on a small piece
of Veroboard as in Fig. 3. The bottom rail of the
board is soldered to a tag bolted to the panel, provid-
ing adequate support for the board.

C34.56 connected between
Il top rail and $1
!

R

Test 'C’
terminal
and VR1

Fig. 3: Components comprising the audio oscillator are mounted on
Veroboard as shown above.

" The test terminals are spring loaded, their
soldering tags passing through 3gin. holes drilled
in the panel. The holes are purposely large to
reduce self capacity. An alternative might be to use
feedthrough insulators terminated on top of the
panel with miniature crocodile clips on stiff leads.
Whatever arrangement is used it is essential that
a capacitor can be connected to the bridge and
removed again very easily.

The potenliometer is a very ordinary linear
carbon one with a plastic spindle, which, again,
reduces self capacity but one with a metal spindle
would probably work just as well. The dial was
made from a disc of card held under the potentio-
meter fixing nut together with a pointer knob of
such a size as to allow a single range of calibration®
figures to be marked on the dial. The dial is marked
in the ‘preferred’ range of values corresponding to
the standard markings on capacitors.

The crystal earphone is wired directly into the
circuit, which again helps to reduce capacity. A
combined phone jack and on/off switch was contem-
plated but a switch and isolated jack could not be
found. If anv doubt exists as to whether an earpiece
is crystal or magnetic it can be checked with an
ohmmeter. A magnetic one will show very low
resistance whereas a crystal one will show, effectively,
an open circuit. Just to make sure that you havn’t got
an open circuited magnetic earphone put it in the
ear and check again with the meter when clicks
should be heard even though the meter indicates an
open circuit.

The multiplier switch used here is a miniature
ceramic one but the more common plastic or
paxolin wafer type will suffice. However, if the
switch chosen has been used before it must be very
thoroughly cleaned before using it in this bridge, for
reasons which will be noted later. The standard
capacitors C3 to C6 are wired directly between the
switch tags and the top 9 volt rail on the circust
board. If a standard size switch is used it will be
necessary to move the board down from the position
shown in the prototype. It is a good idea anyway,
with any project, to shufle the components around
for best positioning before drilling panels etc.

CALIBRATION

After the small amount of wiring is completed
and checked, fit the PP3 battery and switch on when
the audio tone should be heard in the earphone.
The volume. should be adjustable from maximum
to zero using the potentiometer. Adjust the position
of the knob on the potentiometer spindle so that
the ends of its travel are positioned as shown in
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the photograph of the bridge. Mark these positions
on the dial with a sharp pencil. With the multiplier
switch on x1 a null should be found near the top
of the dial, if the potentiometer has been wired as
shown in Fig. 2. This represents the zero position
of the bridge without any external test capacitor.
Mark this point on the dial.

Close-up of the dial of the bridge. Note that the limits of travel of the
potentiometer are also marked.

With a 100pF 1% capacitor connected to the
terminals and multiplier on x1 find a new null at
about mid position on the dial, then mark it. Turn
multiplier to x10 and locate null not far inside the 0
mark. This is marked 10. Note that we have been
able to find two points on the dial for one capacitor,
using the multiplier. This feature can be used to
cross check dial readings.

Change the test capacitor for one of 100pF 1%
and mark the null at the bottom end of the dial.
Switching to x10 should locate the null at the 100
point, already marked. The remainder of the cal-
bration is done using 1% or 2% capacitors in the
preferred range of 120, 150, 180, 220, 270, 330, 390,
470, 560, 680 and 820pF. The x1 multiplier is used
lo mark the remaining points between 100 and
1000pF and x10 for the points between 10 and 100pF.

TOLERANCES

For a general purpose bridge the cheaper 5%
tolerance capacitors are quite adequate for calibra-
tion purposes but instead of having to buy the
thirteen preferred values it is possible to make do
with eight only, the missing values being obtained
by paralleling certain capacitors as shown in the
Table. There are probably other combinations
possible by connecting capacitors in series or even
series parallei!

The calibration can be completed with a fine ball
point pen or a more fancy dial constructed, as
shown in the photograph. As the end points of the
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potentiometer travel have been warked the dial
can be removed for finishing or copying and then
replaced without losing calibration.

CALIBRATION CAPACITORS (pF)

100 220 470

120 270* 560*

150 330* 680*

180 390* 820
1000

The capacitors marked * may be obtained by connec-
ting other values in parallel, as follows :—
270 12¢ + 150 330 150 +~ 180
390 220 + 180 560 220 - 180 . 150
680 220 - 180 + 150 + 120

EXTENDING RANGE

As shown, the maximum capacity indicated on the
dial is 1000 x 1000pF or 1«F but it was later found
possible to extend this range to 10xF enabling
small value electrolytic capacitors to be checked,
although it should be remarked that there is no
polarising voltage applied to the capacitor under
test. Nevertheless the bridge has been found very
useful for this purpose.

The accuracy of this extension to 10xF will depend
upon the accuracy of a 1xF capacitor that is required
for calibration. Again, a 5% tolerance will do as a
1% capacitor of this value is rather expensive.
Connect across the test terminals and locate a null
near to the bottom end of the travel, past the 1000
mark. The multiplier should be on x1000. The point
can be marked 10nF for simplicity. Only two or
three intermediate points are required such as 2200,
4700 and 6800.

IN USE

Normally the null will be very deep and sharp.
In my own case, the audio tone actually disappears
at the null point and T generally consider my hearing

* components list

Resistors
R1 10k 10% % or W R2/3 1MQ 10% 4 or 3W
VR1 10k linear carbon potentiometer. See text

Capacitors
C1 1000pF 10%
C2 1000pF 10%
C3 100pF 1% SM
C4 1000pF 1% SM

C5 0-01uF 1% SM or
Polystyrene
C6 0-1uF 1% Poly-
styrene
C7 100uF 16V electrolytic
Calibration Capacitors:—see text and table

Miscellaneous
Tr1/2 2N2926G. Crystal earphone. Battery 9V PP3,
battery clips. Onf/off switch. Veroboard 0-15in.
matrix, approx. 23 x 14in. Knob and dial. Terminals
(2). Case and panel 5 x 2§ x 1iin. deep (Stella 99
series, from E. R. Nicholls 46 Lowfield Rd., Stock-
port, Cheshire.) S1, Single pole 4-way wafer switch.




to be better than average. If the null is not deep and
seems to be undefined then the capacitor is probably
leaky although it may be of the order of a few
megohms. The effect can be simulated by connecting
a high value resistor across a known good capacitor
and testing the combination on the bridge. The
lower the resistarce the poorer will be the null. In
the long run it is better to destroy such leaky
capacitors at the time of testing rather than to
leave them around to be used in equipment where
the leakage might prove highly detrimental to the
operation of a circuit.

AUDIO OSCILLATOR

The bridge can also be used as a source of audio
tone for testing amplifiers and suchlike, the ontput
being taken from the test terminals and adjustable
from zero to maximum output with the potentiometer.
The waveform is vary rough, of course, coming from
a multivibrator but quite adequate for general audio
testing. If a Morse key is connected across the on/off
switch the unit can be used as a Morse code practice
set. A second crystal earpiece can be connected
across the test terminals and, if two keys are
connected in parallel, two-way simulated signalling
will be possible. ]
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SIGNAL STRENGTH METER

Correct aerial alignment is important if bright,
sharp pictures free from blurring due to muitipath
reception, stably synchronised and with accurate
grain-free colour are to be achieved. This is
difficult without a signa! strength meter since the
receiver's a.g.c. system will hide signal strength
variations—quite apart fromthe physical problems.
The TV signal strength meter described is por-
table and can be used to ensure that any u.h.f. TV
aerial is aligned for optimum reception: it is
equally useful in local and fringe areas. Features
include varicap tuning, three gain ranges and a
unique indicator of vision carrier reception by
means of a light-emitting diode. Construction is
easy since a ready-made surplus i.f. strip is used.

DECODER FAULT-FINDING

Colour receiver decoders are generally reliable but
when they do give troubte fault-finding can be a
headache. In '*Practical Decoder Fault Finding”
in this issue a number of useful hints and tips
based on practical experience are given together
with guidance on the logical approach to tracing
faults.

SELF-CONVERGING COLOUR C.R.T.s

The next generation of colour sets—already
beginning to appear on the market—will be fitted
with self-converging c.r.t.[deflection yoke systems.
How these operate, with particular reference to
the Mitsubishi SSS tube, will be described.

SERVICING TELEVISION RECEIVERS

The Baird/Radio Rentals 660, 670 and 680 series of
TV receivers and their faults will be described by
Les Lawry-Johns.
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OTLINES——

l MEASUREMENT

IT never ceases to amaze me that
measurement in electronics gets
more and more sophisticated as
every day passes. On reflection this
must be so because as the very latest
devices are born, some means must
be to hand with which to measure,
. accurately, their performance. At the
recent International Microwave Ex-
hibition at Montreux, for example,
there were switches shown which
could switch at 26GHz—that's twenty-
six thousand million times every
second! | might add that the man on
the stand eagerly told me, *... and of
course we're working on higher
frequencies right now'.

While frequency must be measured
accurately, what about time? Latest
to come to my attention is a time
interval counter which is soon to be
launched in America. The amazing
thing about this one is that it has a
resolution of 100 Femtoseconds. If
you are not impressed then let me
add that a Femtosecond is 0-001 of a
picosecond and a picosecond is one
millionth of a microsecond which, of
course, is one millionth of the com-
mon or garden everyday household
second. For the technical/boffin types
it's 10-'5 seconds. Just think if every
Amateur radio station had one of
these, it could tell its transmission
frequency to a fraction of a cycle
even at v.h.f.

TIMED CALCULATION

Electronic calculators and digital
wrist watches always create interest
but now | really have heard it all. The
ultimate is about to be launched onto
the market, something that will
satisfy even the most pedantic of
tiros. It's a digital wrist watch and
calculator combined! The calculator
part has a nine digit readout and
ofters forty functions. When it's not
used as a calculator it functions as a
digital watch. There are only 20 but-
tons on the calculator and here the
designers have introduced a very
crafty dodge.

Although only twenty buttons are
employed (because of space con-
siderations) there's a ‘shift key"
which, when activated, gives the

giving a 40 button capability. This
shift key acts something like the shift
key on a typewriter which allows the
same keys to be either capital letters
or small, lower case letters. The
watch/calculator measures about
1:5in x 1:5in x 0-5in. deep. The first
models are rumoured to be priced at
around £200-£250 but they're not
available yet and probably won't be
for some time. The buttons, inciden-
tally, are depressed with a small
probe, or tip of a ballpoint pen as far
as | can ascertain. Information is
rather scant because this is a state of
the art unit and the information is
red hot.

SOLID-STATEC.R.T? ‘

A colleague in Washington reports
that the US Army may soon lay its
hands on a liquid crystal display.
which gives an 84-character output.
It also might be used as a liquid
crystal cathode ray tube. At present
the company doing the development
is waiting to get a Government grant
with which to continue work. Itis also
rumoured that the prototype device
is coupled up to a miniature warfare
computer. If this development is well
funded, it could be another avenue of
development for the solid state c.r.t.
for television receivers.

SOLID-STATE CAMERA

At the other end of the television
signal—the. camera, developments
are pressing on with solid state
sensors which will replace the vidicon
camera tubes. This was highlighted
at the recent conference on charge
coupled devices (c.c.ds) which took
place at Edinburgh University. Of
great interest was mention (plus
photograph) of a miniature entirely
solid state television camera which
was constructed by Bell Labs at
Murray Hill, New Jersey. Another
interesting fact about this television
camera is that it is battery operated.
The size was not mentioned but from
objects in the photograph which in-
clude a ruler, it is judged to be of the
order of 11cm x 6cm.

The camera uses a chip sensor
which has 256 x 220 element array
gives excellent results using NTSC
scan rates and the author claims

that television image sensors with
525 and 625 line capability-are now a
viable product. It must be remem-
bered that solid state cameras will
not come in over night. At present,
users of the ‘‘valve" type camera
tubes have only to plug in a compo-
nent and it works whereas these
solid state items are still being
developed. However, with the world
shortage of silver and the search for
some other means of photography,
itisn't too difficult to see the amateur
photographer of the future holding a
tiny solid state twin lens reflex which
records directly onto tape which can
then be played back on the television
receiver at home.

These CCD devices are well worth
watching. New applications are com-
ing up and are being enthusiastically
worked on. To date they are being
used in TV applications, infra red
cameras, delay lines, telecommuni-
cations, memories for computers and
are even employed to generate a
s.s.b. signal.

IT'S SIMPLE!

"The servicing of televison sets
has taken a step nearer to being
automated. Grundig colour tele-
vision receivers are currently manu-
factured in modular form. A number
of modules are used in a plug-in
fashion, each unit looking after a
specific function within the receiver.

The offending module (in the case
of malfunction) is simply unplugged
and either repaired immediately or
just replaced and then repaired at
leisure in the workshop.

Some 75% of the. colour television
circuitry is catered for in this way.
Now, Grundig has taken care of the
other 259 by adding a simple socket
to the receivers. A small diagnostic
unit is then simply plugged in. The
circuitry is featured on the lid of the
diagnostic box, and l.e.ds mounted
in this circuit diagram illuminate to
pinpoint any fault.

—2)

'" twenty buttons other functions thus
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7-day service.

Buy the new Doram
catalogue and you could have
your components within 7 days
of our receipt of your order.

Ifyou don't,you'll have
your money back and no
quastions asked.

What you won't getis
atedious wait. VWhich goes on.
And on.And on.And on.

You know just where you are
with Doram.
Millions of components.

Doramis a brand-new
dealfor serious amateurs.

It's a complete door-to-door
components service operated
by mail order.

You buy the Doram
cataloguefor25p lthat's a
yearly reference book for the
price of a pintfand then you
order from it.

We're big enough to
offer you stocks of millions of
components an over 4,000
product lines.

And so confident of our
service thatif we can’t supply
the part you want within 7 days
of receiving your order, we'll
give you your money back.
Immediately.

No-quibble guarantee.

It's justaboutimpossible
to buy a defective part from us.
Because our checking is so
pains-taking.

Buteven if the unthinkable
does happen-and you're
unlucky—then we'll still make
you happy quickly.

Because we offer a no-
quibble replacement part
service.

And our guarantee is
guaranteed by the fact that
we belong to the biggest
electronics distribution Group
in Britain.

Allbranded goods.

All goods supplied are
branded goods.Made by big-
name manufacturers like RS,

Mullo rd, SGS-ATES, Ferranti,

Doram brings the
amateur the sort of service only
professionals have enjoyed

‘before.

So don't delay.Use the
coupon. Send today for your
first Doram catalogue.

It can make your life a whole
lor easier.

Far25p that can't be
bad,canit?

| ENCLOSE 25p” PLEASE
SEND ME THE NEW DORAM
CAIALOGUE.

I Nane
Address

Dorom Electronics Limited,

PO Box TR8,

Wellington Road Indwustrio! Estate,
Wellington Bridge, Leeds LSI2 2UF.

*This will be refunded on orders
of €5 ll=ss VAT) or more received
I by us before March 31st,1975.

I poram!



' LISTEN TO CODAR -

*CR70A

e P

00 e o
GOMMUNICATION RECEIVER

The CODAR CR70A is an outstanding general coverage communication
receiver, ideal for the keen S.W.L.
It tunes from 540 metres medium through to 10 metres with no gaps.
Covers shipping, coastguard and distress frequencies, all six amateur
‘bands 160-10 metres, International broadcast, Met. stations etc. etc.
giving world-wide reception. Exclusive features include Air-spaced
- CODAR-COIL Hi-‘Q" Aerial input, illuminated Meter and Slide
Rule Scale, Two Speed vernier tuning. Switched B.F.O. for CW/SSB
signals. Separate output for Tape recorder.
Ready to plug in to 200/240 volts A.C. it only needs your aerial and a
2{3 ohm loudspeaker to bring the world to your finger tips. 12 months
full guarantee.

* IMPORTANT NOTE

This fine receiver is not a2 mass produced item, but each set is hand
built to your order, individually checked and air tested. Please allow
for this when ordering—your delivery date will be shown on your
order receipt, sent by return.

g

ORDER!

£34-14!

VAT PAID
CARR. 87p

THE WORLD!

&1 CARR. 32
R.F. PRESELECTOR

The PR40 R.F. Preselector is the solid state version of the world famous
PR30 which it now supersedes,

It employs Silicon “N’ Channel FET (Field Effect Transistor) front end
followed by silicon NPN Broad Band R.F. Amp., and will substantially improve
receiver performance over the range | -5 to 35 MHz, providing a considerable
increase in gain up to an overall average of 30dB, with improved image
rejection and noise ratio.

Supplied complete with co-ax plug (less standard 9 volt PP6 Battery). 12

months Guarantee . .
MULTIBAND—6 y-

SHORT WAVE RECEIVER KIT
£ I 6'90! CARR. 43p

All transistor T.IL.F. Receiver tunes 550 KHz to 30 MHz (540 to 10 metres)
complete coverage—no gaps. Medium waves—Trawlers—Ship / Shore
Teleph: All Six A Bands 160-10 metres—International Broadcast
from Australia, Far East, Russia, USA etc. using 4 miniature plug in Coils.
Hi-Gain FET Regen. Det./AF/AF Module giving full loudspeaker output to
any external 2/3 ohm speaker. Receives AMICW/558.

Separate Electrical Bandspread, Calibrated Main Tuning.

A Quality CODAR-KIT with 12 months Guarantee. No technical knowledge
required, simple to build, printed circuit and Pictorial Instruction Manual.
fully detailed step by step.

Complete Kit with 4 Coils {less standard PP6 battery).

ILLUSTRATED LEAFLETS FREE ON REQUEST
e EDEDARR © s 5055
M. A
Gisz GIIRE GOVERNMENTS

- 1§ VALCON WORKS - BURRELL BUILDINGS - CHURCHILL INDUSTRIAL ESTATE - LANCING - SUSSEX

Tel. 090-63-6190]

BNI5 - 8TZ

PRACTICAL
WIRELESS

& ALL

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 roiler-tinned printed-
circuit board and fuiiy 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:
Trade and Overseas
Enquiries Invited 10-49 less 15%

Mail Order Only. 100-999 less 25%

PLEASE STATE POS. OR NEG. EARTH WHEN ORDERING
DABAR ELECTRONIC PRODUCTS

¢ 98 LICHFIELD STREET
WALSALL, Staffs wWSI 1UZ

U.K. ORDERS PLEASE ADD VAT,

6-9 less 10%
50-99 less 20%
1000 up less 30%

1-5 Nett
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QUALITY  STEREO SOUND.
WFFER' SOLENT AUDIO SYSTEM
ALMOSL___/_____‘.

__——_———T_—_ = ~ L em
vo"_-_ﬂ__ == “ ——- O
OO ooooo

*Stereo Tuner Amplifier chassis with AM/FM radio cover-
ing long medium short and Stereo FM wavebands. Separate
Base and Treble controls. Power output 7 watts R.M.S. per
channel (frequency response 25-20,00 Hz) Tape record and
playback facilities. Dimensions 18" x 84" x 3}*. The very
latest BSR automatic record deck with cue and pause
control. Two matching elliptical speaker units.

Order early limited stocks available cash price £49-95.
Credit Sale £5:00 deposit 9 monthly payments of £575
(Total Credit price £56:75). P. & P. £2:50. Send £7-50
today.

Chassis only available for cash at £35-00.

Full 12 months Guarantee..
CALLERS WELCOME.

_ Sterec headphones supplied with every order.

mg di PW12/74 100 CHASE SIDE SOUTHGATE
LONDON N14 SPL Telephones: 01-886 9668/3733




MAKE
YOUR

OWN

Yor the amateur, printed circuit boards Tave
F good and bad points. They are ncat. reduce
free wiring. make assembly mistakes less likely
and can support large items such as transtormers.
On the other hand. they take time to make and
subsequent modification to them can be difficult.
Ready-made “‘universal” pllnl(d circuit boards
may have no copper where it is required, will have it
where it is not needed and mistakes during soldering
are easy as ditferent areas look alike. The design and
preparation of individual boards is casy and the
materials readily available. -

DESIGN

The method used successfully for many projects is
as follows. A fairly laige copy of the circuit is drawn
on thin paper, such as that used for typing (thin
paper saves time later). All component Junctlons are
ringed, as shown dotted in Fig. 1, to give the basic
copper plan. Beneath this is drawn an outline, the
size of the intended circuit board and, using com-
ponents to check spacings, the basic plan is adapted
to give a full size layout, Fig. 2.

JOHN JACKSON

CTrib A number can be crossed off cach time a
connection is allowed for.

A ncgative of the plan must now be made. This is
casily done by turning the paper over and drawing
over the lines that should be visible. This plan is the
master diagram, see Fig. 3.

It is poss:ble to forget to reverse the plan. which
is not serious with transistor circuits, but it will be
tricky reversing a nine-pin valve-holder to match!

PREPARING THE BOARD

Copper laminate may be backed by fibreglass or
SRBP, the latter being cheaper. Areas requiring
copper, the *“ficlds”, are covered with resist and the
unwanted metal is etched away. Resist can be from
a purpose-made pen, such as a “Dalo” or use can be
made of nail lacquer or palm (thinned enamel or
cellulose).

First the board must be cut to size, with a hack-
saw having a fine blade. cutting with the copper side
up. After filing off any burred edges the copper must
be thoroughly cleaned of grease or tarnish, using

+

cal 3t ? o

G

Fig. 1: This efrceifl, used lo

demanstrate the production of %

a printed circuit board, {8 of

a  Gurnshotl Sl'ml.h’dl'ﬂr fhat

dppaarad in the April 1872

izsie of PW §a the Take-20
series

In the final layout it is advisable to keep input and
output points apart and wires leaving the board are
better near the edges. Fixing holes must be taken
into account and copper should not be too close to
these, to prevent shorting to metalwork. To avoid
missing a component, a list can be made with each
component written once for each wire: R1,1, R2,2,

scouring powder on cotton wool. After rinsing and
drying on a soft cloth the copper is ready for the
resist and the board must be held only at the edges,
as any grease may cause the resist to flake off and
prevent areas from etching.

The board is then stuck beneath the master dia-
gram, with a piece of Sellotape to reduce handling,

713



R1 R4
rR1 O C2 R4

sw2 c2  R6,
Tr1 Tr1 SW2 C3. C3 R6
Tri C1 R3 R3 RS és c; ca
R2 C1 ;r2 Tr2 Tr3 Tr3 Oout C5
R2 - Tr2 Tr3 . Out CS5

=T

Tra Swi
. ( Copper
Trd4 Tr4 SW1 gﬂ
c 5]
C6 C6
% of o

| Fixing hole

R8
//’J/ Area to be
E

O° R8 etched
R7 | RS C7 +
R7 R9 C7 =

Fig. 2: The dotled areas of Fig. 1 are transferred to the paper master as shown here, the final Iayobt depending upon the sizes of the components
to be used. The copper will be on the other side of the board, which is shown here twice final size.

°J-§

__— Copper
=

Area to be
_—"" etched

Fig. 3 When the layout is finalised it must be reversed on to the board as shown here, complete with the holes req'uired, drilled after etching.

and a piece of carbon ‘paper in between, carbon side
down against the copper surface. Draw over the
master with a pencil which will leave the outlines
on the copper. Remove master and carbon paper
after which the resist can be painted on the areas of
copper which are to be retained. While the resist
dries the etching solution can be prepared.

ETCHING

Ferric chloride is used which can be bought from
advertisers in this magazine. One pound will etch
many boards. A suitable strength is about one table-
spoon per fluid ounce of water. The crystals should
be added to the water, not vice versa, and this should
be done with care as a lot of heat is generated. The
solution may attack skin if splashes are not rinsed
off and it will stain cloth and wood, so work over
newspaper. The solution must be used in a non-metal
dish, a saucer is ideal, and after use it can be stored
in an old bottle with a plastic top.

If the prepared board is carefully levered off the
paper, the Sellotape can be used as a handle. The
board is placed gently on the etching solution copper
side down, Surface tension will support it and the
insoluble etching product can sink to the bottom, no
agitation being necessary. After five minutes or so
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lift the board and see that all the copper shows pink.
Greasy finger marks show brown and unetched. If
all is well, allow the process to continue, taking
roughly twenty minutes. When all the unwanted
copper has gone the board should be thoroughly
rinsed with water and then the resist can be removed.
“Dalo” or nail varnish will come off with nail varnish
remover (acetone) while paint will require white
spirit or stripper. A final wash with soapy water will
leave the board ready for drilling.

DRILLING AND SOLDERING

Drilling should be done with as fine a drill as
possible, for a hand drill this will be about lin. dia.
The slow speed on an electric drill is suitable but
only gentle pressure must be used or the board will
crack. It will be helpful to mark all the holes with
a sharp point (a centre punch will not do) first, then
hold the board in front of a piece of wood, in a vice,
and drill all the holes. Any burrs can be removed
with a larger drill. The board is now ready for use.

The bond holding the copper to the board material
is strong but too much applied heat may cause the
copper to peel off. As usual, resistors and other
passive components should be soldered before semi-
conductors, though connecting wires should be left
until last. B



We promise you the world

From 550kHz to 30 MHz

Our SW-717 shortwave receiver is an
excellent low cost introduction to short
wave listening.

It gives you continuous tuning from
550 kHz to 30 MHz in four bands. To let you
hear broadcasts from as far away as Asia and
America. Together with many amateur
transmissions.

But that’s not all we promise.

Because being a Heathkit, the SW-717

. comes to you in kit form. A complete kit with

absolutely nothing left out. And the very clear
instruction manual you get makes assembly

superbly straightforward. And very enjoyable.

So besides the pleasure of listening to
short wave radio, you'llalsohave the pleasure
of building it yourself.

From 190 kHz to 30 MHz

We make no bones about it. The GR-78
is one of the finest short wave receivers
you can get.

Like the SW-717 it comes to you as a
complete kit. The end result of which will be
a superb receiver giving you short wave
coverage of everything from 190 kHz to
30 MHz, in six bands.

It’s also fully portable, with its own
nickel-cadmium battery and built-in charger.
For use anywhere in the world. And, at home,
you can use it from the mains.

Post the coupon now for full details.

Or, if you're in London or Gloucester, listen to
the SW-717 and GR-78 for yourself. The
London Heathkit Centre is at 233 Tottenham
Court Road. The Gloucester showroom is
next to our factory in Bristol Road. You'll soon
realise that both models represent excellent

Heath (Gloucester) Limited, Dept PW124, value for money.

Bristol Road, Gloucester, GL2 6EE.[  weam

Tel: (0452) 29451.

So, to get the world, you won’t have to
pay the earth.
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MAXLILAS t To: Heath (Gloucester) Limited, Dept PW124, Gloucester, GL2 6EE.
Ml lidd | please send me full technical data on:
the GR-78 0 the SW-717 O together with a free Heathkit catalogue.

Address

Postcode

I
I
I
I
I
I
| W
L

| Remember easy terms are available with the Heathkit Monthly Budget Plan.
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. Retail shop open ALL PRICES
9.30 to 5.30 Monday to Saturday FULLY
I r annles LTD. Sz € eay Ve ety INCLUSIVE

4 BUSH HOUSE, HARLOW, ESSEX OF VAT

TRANSISTORS—DIODES—RECTIFIERS—THYRISTORS—TRIACS—74 SERIES—IC’s—THERMISTORS
0
tors | BAI4G  24p , BCYS0  58p | ME04075 34p | NKT713 34p , 2N930  22p | Ther- INS40T  28p | 7437 97p - 74104  £8¢
IZTR"' 7p | BAlSd 14p | BCYS1  69p | MEO491 23p [ NKT773 30p | 2N1131  28p | myistors ING408  34p | 7738 77 | 74156 n-7:
AC107 £25p | BA156 18p | BCY70 17p | ME0492 23p | OAS(GHOS001) | oNS132 20p | valoses 15p | 400mW Zener | 7440 20p | 74158 ﬂ~7‘
AC126 £22p | BAX18 8p | BCY71  87p | ME0493 21p 19p | 2N302 30p [ valosss 15p Diodes 7441 81p | 74157 n~a’
AC127 18p | BC107 14p | BCY72 14p | ME1001  16p | OAlO 24p | 2N1303 80P | va1056 15p 3:3vto 33v18p | 7442 81, 74180 n-1.
AC128  18p | BC108  1dp | BD124 1.30 [ ME1002 17p | OA47 . Op | 2N1304 38p | val067 16p Thyristors | 743 4140 | 74161 481,
ACHMI  28p | BC109 14p | BDI31  88p | ME1076 19p | OAS0 80| 2N1305  38p | VA1039 14p | | pmp 744 2157 | 74162 B4
ACI41k  99p | BC113  18p | BD132  §7p | ME1100 20p | OA91 0 | aN1308  47p | VAlod0 14p bov  sop | S48 6831 | 7ate8 “',,,
ACl4z  #8p | BCII4  19p | Bp131| M/p | MELI20 20p | OADS INISOT  47p | VALOTT 160 | 100v  83p | 74i7  sies | vt BT
ACM2k  29p | BCII5  19p | BD133 f 4118 | ME2001 16p | (HGI0OS 7p | 2N1308 §3p | VALIO0 14p | 99y g | 2847 8188 | 74165 l"’.
ACIS1 2 | BCI17T  26p | BDY20'  91p | ME2002 16p | 0A200 99 [ onises  58p 100y 40p | oaso  Shes | Tale Wi
ACl62  28p | BC126  17p | BF167  26p | MES001 21p | 0A202  9p | sNig1s  s4p | Bridge 3 amp 7450 B || BHE B
AClesk ~ 39p | BC136  17p | BF178  gsp | MES002 260 | OAID 850 | on1711  96p | Rectifiers sov 38y |40y oop | TdlIe 8%
AC153k | M/P | BC135 18p | BF177 27p | ME3011 81p ; OC25 46p | 2N9218 33p | 1amp 100v 40p | 745¢ 20p | 74180 2870
AC176k { 8%p [ BC137  19p | BF178  34p | ME4001 16p | OC28 855 { onoo18s 48 50v  38p | 200v 44D | 7400 0y | 74181 4849
ACI76k = 42p ( BC140  30p | BF179  88p | ME4002 17p | OC29 890 | 9N2210 4gp | 200v  43p | 400y  B9p | 7470 26y | 74182 8216
AC176  ®4p | BC147  1%p | BF194  16p | ME4003 19p ( OC35 B9 | onooion §8p | 400v  48p | 5 amp 7412 360 | 7418t 389
ACl87  8%p { BCI48  1lp | BF195  18p | ME4101 18p ( OC36  88p [ oo oo | 2 amp 100v  B4p | 7573 195 | 74190 308
AC187k  28p | BCl49  13p | Br2ad ME4L02  17p | OC41 80p | oN26es n= 50v 200v 60D | 7474 49p | 74101 2280
AC188 BC157 17p | BF254 16p | ME4103 16p | OC44 20D | aN2904 D 100v 86p Triacs 7476 88 92 2853
AC188k  28p [ BC158  18p | BFX20 34p | ME4104 16p | OC4S ON2904s 400v  87p [ o oo 7476 &8p | 74103 4853
ACY17  86p | BC169  18p | BPX84  85p | ME6001 18p | 0070 20 | Svoo0sa 38y | © MTP Wov  70p | 7480 98p | 74194 £3.87
ACY18 BC167 13p | BFX85 MEG002 19 | OC71 .« 18p | Jugoss® 5o s0v 8189 | o L0 7481 8147 | 74196 2848
ACY19  26p 68 13 | BFX86 85p | MEG00S 17p | OC72 18 | oNgoss  dep | 200V 8198 | OSBR oo otsa 8110 | 74196 2278
ACY20 23p [ BC169  13p | BFX87 £7p | ME6101 19p | OC75 P | 2N370s  1oh | . 400v 88 10 amp 7483 2188 | 74197 8378
ACY21 #4p [ BC177  23p | BFX88  85p | ME6102 0C81 28p P | 10 amp ov 2130 | 7484 5128 | 74108 2665
ACY22 19p | BC178  8lp | BFY50 23p | MESOO1 18p | OCSID  25p | 2N3703  1lp 50v 4845 | .00 20p | 7485 2325 | 74199 868
AD140  67p | BC179  24p | BFY51  19p | MESOO2 8lp | OC83 84p | IN3704  12p 100v 8861 | 5 07 20p | 7486 49p
AD142  §9p | BCl182 BFY52 83p | MES00S 23p 28p | 2N3705  1lp | 400v 4895 | ;50 80p [ 7489 8495 | yorg
ADI4S  §8p | BCISS  1llp | BFYS4  89p | ME9OO1 10p | TIP29a  5dp | 2N3706  11p 7408 20p | 7490 820 | 307 8 Pin DIL
AD149  65p BCl84 18 | BFY90 2116 | MES002 18p | TIPSOs  64p | 2N3707  11p | gijlicon 7404 21p | 7492 s4p
ADI6l  48p BC213 13  BY100  17p | ME9003 16p | TIPSla 77p | 2N3708 10D | Rectifiers 7405 21p | 7498 8% | 200c DIL 389
AD162  44p | BC213  1Bp | BY127  17p | MESO21 19p | TIP: 88p | 2N3709 119 | 1Ngo01 | 7p | 7408 dp | 7494 8104 | 2000 Doc0 Son
ADlel} M/P | BC314  15p | BFZI0  39p | MED00Z 18p | TIPSSa 81-1%p | ONS7I0  1lp | 1ngoes 79 | 7407 tap | 104 gro4 | 7030 T0N 88
ADI6Z [ 95p | BCZ67  18p | BFZI1  38p [ MPSII1  38p | TIP34a 81-66p [ ONS7I1  1lp | 1n4003  gp | 7408 g8p | 7495 8114 [ F33¢ oo
AF114°  80p | BC308  13p | BFZ12  38p | MESI12  38p | TIPSSa 83100 | aN3704  20p | IN4004 oy | 7409 26p | 7496 2188 11
AF115 20p | BC269 15p | BY218 28p | MP8113  49p | TIPS6a $4-07p | 2N3819  27p | TN4005 10p | 7410 80p | 74100 8205 | 741 DIL 89p
AF116  20p | BC267  14p | C407 19p | NET211 20p | TIP4la 835 | oNggos  11p | IN4o0s  1lp | 7411 6p | 74104 4128 | 70158 Pin DIL
AF117  80p | BC268  13p | MAS01 38p | NKT212 29p | TIP42a £110p | 2N3904  17p | IN4007  13p | 7412 40p | 74106 g1-28 38p
AF124  20p | BC269  14p | MAS002 40p | NKT213 29p | TIP205581-05p | aNsoo6 17p | PL4001  9p | 7413 88p ( 74107 480 | 741c TO99 38p
AF1 299 | BC270  18p | MASCOS 40p | NKT214 27p  TIP3054 83D | gngo3s  p7p | PL4002  10p | 7416 49p | 74110 S7 | 2470 DIL p
AF126 £8p  BC271 24p  MEO401 23p ( NKT217 §88p | TIP3055 88p | on4058 13p | PL4003  1lp | 7417 44p | 74111 g1 748¢ DIL §dp
AF127 20p  BC272 85p | MEO402 24p | NKT261 825p | TIS43 279 | oN4059 18p | PL4004 7420 20p | 74118  $1-30
AF139  62p BC207  26p | MEO404 10p | NKT271 21p | V763 8 | 3N4060 135 | PL40O5  1dp | 7428 6op | 74119 8174 | piL
9 P BC208  B4p | MEO404/I 19p | NET274 2lp | IN3Sa  1Ip | oo 000 PLA006 1 7423 60p | 74131 570 | €0 cket
AF270  78p BC300  4lp | ME0O404/2 10p | NKT408 77p | IN914 8p 82 }” PL4007 7428 4bp | 74122 8160 ;" 8LS
ABY26  39p | BC301  40p | MEO411 28p | NKTd04 78p | IN916 gp | 3N40 9 | INGd00 18p | 7426 t | 7415 sa1s | (ST %
ABY27  B50p | BC302 36p | ME0S12 21p | NKT405 90Bp | IN4148 &p | 2N5172  11p | INS401  20p | 7427 48p | 74141  81-20 | (7T 4
ABY28  89p | BC303  49p | MEO41S 19p | NKT6OSF 4lp | IN4149  8p | 4N5192 890 | INs<o2  £Ip | 7428 79 | 74182 108
ASY20  4%p | BC304  80p | MEG414 19p | NKT613F 38p | 1544 9p | 40361 48p | INS4O4  23p | 7430 20p [ 74iz  88.80
BAlll  82p | BC441  39p | MEO462 28p | NKTG74F 83p | 2N696  23p | <0362 46p | INS4O5  B6p | 7452 45p | 74151  £1-31 | Al Prices incl.
BA115  10p ' BC461  45p | ME0463 28p NKT677 80p | 2N706  1%p | 40636 60p | INS406  £6p ' 7433 79p | 74143 8148 | of V.A.T.
Raesistors Veroboard
0P En 00 Cimn 0 10 iy Is 1 15 Piniasertion £1 BARGAIN PACKS
watt 3% m/o 10 :h:x'-' to 1‘6{% 4 ;z x5 3: ﬁ.’, tool  68p 8 | &1 10 Silicon npn power transistors (IN3005), tested/uo-
watt 5% carl -8 ohms to my p marked.
3 watt wivowoned 1 obim 1o 108 ohms® 10p | Stx3t b 3P Sootface £1 30 Plastic FET's unmarked/untested. Similar to 2N3819.
5 watt wirewound o e " 18p :; £3 2 ::' "’ cutter §7p 57 21 20 TOS transistors npn 2 to 5A, untested /unmarked.
10 watt wirewound _,, ., ,, ¥ | ;7% ,: N 4118 Pt 5o #1 20 TO18 transistors pnp like BC178, BC179, etc., untested/
unmari .
Volume Controls 17 x & Plain 120 Pins  22p 220 | g1 30 Plastic 2N3055, unmarked/untested. TO220 case.
Potentiometers N - #1 10 General purpose, fully tested FET's.
Carbon track 1k to 3meg Electrolytic =
Bingle un | C ito COMPLETE |00watt DISCO
Dual Gang Btereo 48p aPaC| rs o R
Single type with D.P. Bwitch 3% | avoLr |10 vOLT |25 vOLT (40 VOLT SYSTEM £194:95 ... var
Miniature Presets 47uF  6ip|220uF  8p|47uF  84p|470uF 19p
100uF  6jp|330uF 10p| 100uF  8p|680uF 25p
Carbon Skeleton type 200uF 6fp|470uF 10p|150uF  §p|1000uF 25p
All values 100 ohms to 5 meg ohms $20uF  64p|1000uF 1lp| 220uF 10p|2200uF 4dp
lwatt 8peach | 1000uF 13p|1500uF 80p|470uF 13p
‘25 watt 7p esch | 470047 29p | 2200uF $Ap| 680uF
Neons s3voLT (16 vor |j00047 208\83 VOLT
8mm neou indicators 33uF  6ip 15uF 6Ojp 5000uF 68p|22uF  6§p
Bed or Amber 26p each 88uF p| S3uF  8p 4TuF  Sip
at 6v, 12v, 28v, 110v or 230 volt. 150uF  6ip :50‘41' 6ip 68uF 8}p
miniature neon lamps g;gﬁ; {:; 2285 :’, 10uF  Sp
240 or 110v 8p each 40 VOLT [22uF  6ip
1500uF 18p| 680uF %7) 68uF  8iplesur  10p
Bilver Mics 350v DC, +19% e i Ionoan 3| 16uF  8ip|100uF 11p
Valuyes in pFs 2:2 to 220pF, 11p; 250 to 820pF,(12p; e 2000uF 43p 33, 84p|150uF 18p
1000 to 1800pF, 17p ; 2200pF, 10p; 2700, 3600-F, 24p: | 10 VOLT L 47uF  8ip|220uF 22 | Completo System includes:
4700, 5000pF, 33p; 6800DF, 44p; 3200, 10,000pF, 65p. | 22uF  64p 25 VOLT |68uF  10p|3S0uF £2p - L
47uF  6p 10uF  64p| 100uF  Op|470uF 28p % D] DISCO Amp a real 100 wate RMS full mixing
;5‘.‘.:?.1‘:.’." Bead tore Tol 420 100uF_ 6jp 22uF _ 6ip| 220uF 11p|1000uF 44p and PFL facilities.
am ca) '0. . . .
All values 20p mpx:c e Ceramics % Trannies DISCO console with two Garrard
MF/voltage: -1/35, -22/35, -83/35, -47/35, 1/35, 2-2/35, Miniature Ceramics 50v DC. SP25 Mk IV or McDonald M6é0 turntables fitted
4-7/35, 10/6-3, 10/16, 10/25, 22/18, 47/6-3, 100/3, All values 1-8pF ot 10,000pF 8p each. with di d high pli cartridges,
Mullards Polyester Capacitors : ::'r rol;ustdszwat:np:ako.rs. hone
SERIES ereo headphones and micropi b
u:av P.Cl. lpngt‘mtl;lg: 19'!"?'2‘;0“' 0-022 84p. 0-083, 0-047, 0-068 4p. 0-1 4}p. 0-15, 0-22 5jp. 0-33 7p. 0-47 O}p. Complete System £189-95 Carriage £4-00.
Gabe Synisy * 1'0uF 0.3 7). % NO DEPOSIT terms available £10-63 monthly
wov': 0-0%1 b o~oo‘;:a o~<1>‘o‘:>a. 0-00883, 0-0047 3p, 0-0068, 0-01, 0-015, 0-022, 0-033 8}p, 0-047, 0-068, 0-1 4p. 0.15 8}p. over two years,
0.92 84p. 0-33 12p. 7 ». . .
160V: 0-01uF. 0-015, 0-022, 0-033, 0-047, 0-068 34p. 01 dp. 0-15 dp. 0-1 4§p. 0-15, 0-22 Bip, 0-38 7p. 0-47 Ojp 0-6812p, | We stock a full range of Disco Equipment.
1uF 144y, 1.5uF 28p, 2-2uF 24). Send for list or pay us a visit at Bush fair.
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CW (Morse) and SSB (single sideband) signals

particularly with receivers whose coverage in-
cludes any of the amateur bands. These bands are
given below for the guidance of listeners who have
not-so far paid much attention to them.

2-0MHz
3:-8MHz

r I SHIS receiver accessory allows the reception of

160 metres or 1-8 to
80 metres or 3-5 to
40 metres or 7-0 to 7-1MHz
20 metres or 14-0 to 14-35MHz
15 metres or 21-0 to 21-45MHz
10 metres or 28-0 to 29-7TMHz

Short wave broadcasts use AM (amplitude modu-
lation) and an envelope detector in the receiver
demodulates this but this detector cannot provide
the wanted audio output with CW or SSB signals.
CW will be heard as an intermittent clicking and
SSB as an unintelligible sound varying at syllabic
rate. To receive CW a signal from the beat frequency
oscillator is combined with the carvier. provided by
the CW transmission, the difference in frequency
between BFO and CW signals providing an audio
output after detection. As a superhet receiver con-
verts all incoming signals to a frequency of, usually,
about 470kHz (the intermediate frequency) the BFO
is adjustable around this frequency. So if the BFO
is set to 469kHz or 471kHz the CW is heard as a
1kHz audio tone.

With SSB the carrier and one sideband are
suppressed before transmission. When the BFO is
adjusted to occupy the position of the missing
carrier the transmission can be resolved and the
detector provides intelligible speech.

S$1
R see text
Py .
. 390 +9V
Part of IFT14 -L c2
— = === m O-1uf
To
receiver
+
D1
R1 .
——————— 390k 6-8v

7%

" Fig. 1: Circuit of the simple beat frequency oscillator.

BFO CIRCUIT

This is shown in Fig. 1. The frequency is deter-
mined by the coil L1, with fine manual adjustiment
by the variable capacitor VC1. The coil is suitable
for receivers with an intermediate frequency of
about 455kHz to 470kHz but the actual frequency
need not be known. Windings must be in the phase
shown, to secure oscillation.

It is quite a good plan to operate the BFO from
its own 9V battery, the zener voltage regulator is
not then necessary as satisfactory results can be
obtained without it. But if current is taken from the
battery running the receiver the current drawn by
the receiver will vary considerably, especially at high
volume level, so that stable operation of the BFO is
impossible. In these circumstances, the zener is
required for satisfactory reception.

ASSEMBLY

The components are assembled on a small piece
of perforated board, Fig. 2, with wiring underneath.
The two points MC are lzin. 6BA bolts, with tags,
providing the chassis or negative return.

A piece of aluminium about 3x13in is bent at
right-angles about 13%in from one end. The pitch
capacitor VC1 is fitted to the smaller flange. The
other flange is drilled for the two 6BA bolts men-
tioned, so that the wired board can be locked in
place, with leads and joints clear of the metal.
Connect the variable capacitor fixed plates to pin
3 on L1, and the moving plates to one MC tag,
Fig. 2.

M7



% components list

%gp Qx 2F
s AT 380k~ my%"’“vm 10pF {Jackson CBO4)
CoOR2 3O ¢t % Tl BCOT %
C1 150pF LT & Denco IFT14
c2 LA ¥ & D1 Zener diode §-8Y k3

s

. Periorated board, about 13 x 3in, Knob. Metal case, ..
soe toxt, Onfoff swilch, sea text.

-
| 5 R " an” a#

TESTING THE BFO

Set VC1 half open. Tune in any AM signal on the
receiver. Place an insulated lead from pin 2 of L1
near the IF circuitry of the receiver. Connect the
BFO to the 9V supply to be used. Rotating the core
of L1 with a trimming tool should result in a set-
ting being found where an audio tone arises. Set the
core to the central or zero-beat position. If the core
is rotated either way from this position an audio
tone will be produced, rising in pitch as the core is
turned.

Rotating VC1 should now give a similar result.
That is, a rising audio tone as the capacitor is rotated
either way from the central or zero-beat position.

The BFO is not used for AM reception and slight
re-setting of the core may be necessary after the
unit is fitted in its case, if it is found that VC1
comes at the fully open or fully closed position.

BFO LOCATION

The BFO unit is only about 21,x13,x11in so jt may
be fitted in almost any receiver, especially home-
constructed types. A reasonably large control knob
is best on VC1 and an on-off switch is necessary in
the battery positive lead to the unit.

i Bl

‘&%/ 4*0-. iR ;s % #oB

The unit itself is very small indeed so it can be fitted into a convenient
corner in any receiver requiring a BFO.

It may be preferred to have the BFO as an external
unit, with its own battery, when it can then be used
with any receiver. To avoid troublesome hand-
capacity effects, the unit must be in a metal box.
A box about 6x3x2lyin with a backplate fixed with
self-tapping screws will be suitable. This will also
take a 9V battery and switch.

COUPLING TO RECEIVER

A short insulated lead from pin 2 of L1, placed
near the receiver or near the receiver IF stages,
should normally give suitable coupling which is not
too critical. Much looser coupling to the earlier IF
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Fig. 2: Layout of components on top of the Veroboard and wiring
beneath.

circuits will be required than to those at the diode
end of the IF amplifier.

If coupling is too close, receiver sensitivity will
fall off considerably when the BFO is switched on.
Should coupling be too weak, strong SSB or CW
signals will be difficult to resolve, while weak SSB
or CW will be resolved easily. However, it should
be an easy matter to move the lead from the BFO,
or to cut it down, until results are satisfactory.

RECEIVING CW and SSB

Morse signals should be found easily in the
amateur and other bands and VC1 is simply rotated
to produce a suitable audio tone. In some-cases rotat-
ing VCI1 one side of the zero position may be found
to give better reception than the other side.

To receive SSB, first tune in an amateur SSB
signal, probably on 80m, with the BFO off. Switch
the BFO on and rotate VC1 slowly until intelligible
speech is produced. This requires quite careful
adjustment. If the signal cannot be resolved, turn
VC1 the other side of the zero position. This alterna-
tive position will in any case be necessary on the
HF bands, where the upper sideband is usually
employed compared to the lower sideband trans-
mitted on the LF bands.

If the receiver is fitted with RF and audio gain
controls, the audio gain should be near maximum
and the RF control advanced as necessary, for best
results on SSB.

VC1l need not be 10pF but larger values give
more critical adjustment while smaller values may
not give enough range of adjustment. Where the
receiver has a fine tuning control this can be used
for tuning SSB or CW signals, but if the receiver
tuning does not allow very critical adjustment, VC1
can be used for this purpose, after locating the
wanted signals. B
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Money saving high

performance audio equipment
DIRECT FROM OUR OWN FACTORIES

GUARANTEED TESTED HIGH PERFORMANCE POWER SUPPLIES
MODULES—now better value than ever | . UNSTABILISED—~READY WIRED

. its 2 SAIS " Carri
SA3S A5 T X PUS  ipdnsy €545 cpe
7 transistors, 7 dicdes i : :‘(J%I:\n?!(::zOK PU70 i:-;-szAs{B%o (8 ohm) £8'45 c':slp“.
SA50 £690 Cvriase | % 4-16 ohms STABILISED
S0W RMS 25-65V free” | % Simplo wiring Suits 2 SA3S or Carrisge
7 transistors, 7 diodes “ Short snd open PS45 2'SA50 (4 obm) £4:45 frae
'soﬁvl 235 45—7°v£ I 2.50 Ca'rrn'::“ * :orv::iendu:ully MT45 I;;czformer for ‘3.50 Cl;aipan
10 transistors, 7 diodes L acpc;r‘nrp'o:enn PS70 Suits 2 SALDG £5'45 C"',';i:“
120 watt module Complete Wlt_'_'l_ bucllt' MT70 I;::l.formar for £4-90 Clssipau
- . arr.
in supply—extra heavy duty £22:50 %"  ¢uE sai00 MODULE N.B. PS70 is not suitable for the SAS0
Mk 1l STEREO DISCO MIXER £22:50 . : e

&
UTT o LN e
o

00 0000

Carr. 30p
This well tried unit mixes two decks, handles any
ceramic cartridge, and features mic over-ride plus
separate full range bass and treble controls on both
Micl'br;d ‘deck iFn ut:q. Ample hea?phonu poweld- is
available for P.F.L. May be used for mono and is
mains operated. Fitted with sturdy screening case. sAXON
Controls: Mic vol, base, treble. Left/Right fade, deck A
volume, bass, treble, h/phone select. vol, Mains. Size
174in X 3in X 4in deep.

DISCO MODULE £9:50 Sy

Thousands sold of this extremely popular mono version. A mic input may
be fitted using the VA0 (see befow). Low consumption from a 9V battery.
Features the same high standards of reproduction as the Stereo version.
Controls: H/phone sefect, vol, Left deck veol, Right deck vol, bass, treble,
master vol. Size 122in X 3in X 2in deep.

3.CHANNEL SOUND-LITE £22:50 S5

Only SAXON can supply such incredible value for money. This unit features 3kw
ower handling, full-wave control, bass, middie, treble AND master controls. Twin
oudspeaker jacks for *‘through’’ connections. It may be used free standing or will
panel mount next to either of the above, Also features unique CUT-BACK circuitry
for extra wide range response. Size 12in X 3in X 2jin deep. Professional standards
at a price you can afford!

. o orice ADD 8% VAT
SINGLE CHANNEL focenty i S5, TO ALL ORDERS
Carr. free o:’;raeti’on. e

MULTI-PURPOSE MIXERS
M4HL MEHL

£19°50 < £2950 ﬂ
Featuring multiples of our VA30 module, the M4HL
and M6HL fulfil the requirements of afl clubs, groups, |

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

plus volume, treble amd bass controls. Input 3 &
impedances may, if required, be easily changed. o
The M4HL has four channels, and one output, and

the M6HL six channels {12 inputs) and a master
control and two outputs. Either unit may be used

free-standing or panel mounted. These mixers witl ¢ P 5
feed all types of amplifier. Recommended for their . o O
versatility and high performance, and excellent
value for money. =

CHANNEL . Carr. - -~ y ¢ N A ¢ N 7 5
VA30 SPSpUlE £3:50 G0 O 000000 O0O0O0O0 2
This is the basic channel module in the above mixers
and may also be used for extra imputs on either the
mono or stereo mixers. Fitted with volume, bass
and treble controls, requires just a jack and supply
(9-100V)
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CSE e e Geecce sl Shohw b Wl
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tested and excellent value for money. Hundreds im use by gZroups,

‘34.90 guaranteed. discos, clubs, etc. £37-50
50W version identical a,.so 50W version identical in appearance

Carr. free in appearance. Carr. free Carr. frae

SIND 10p FOR OUR 26 PAGE
AL MANUAL—{ull circuits & details.

SAXON ENTERTAINMENTS LIMITED TERMS OF BUSINZSS: CW.O.
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327-333 WHITEHORSE ROAD - CROYDON CRO 2HS care number). Send 50p for C.0.0.
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“I MADE IT MYS

Imagine the thrill you’ll feel ! Imagine how impressed
people will be when they’re hearing a programme on a i
modern radio you made yourself.

Now! Learn the secrets of radio

ELF"

and electronics by building your
own modern transistor radio!

Practical lessons teach you sooner
than you would dream possible.

What a wonderful way to learn—and pave the way to a new,

better-paid career! No dreary

ploughing through page after

page of dull facts and figures. With this fascinating Technatron

Course, you learn by building!

You build a modern Transistor
Radio . . . a Burglar Alarm. You
learn Radio and Electronics by doing
actual projects you enjoy—making
things with your own hands that
you'll be proud to own! No wonder
it’s so fast and easy to learn this way.
Because learning becomes a hobby!
And what a profitable hobby.
Because opportunities in the field of
Radio and Electronics are growing
faster than they can find peobple to
fill the jobs!

No soldering—yet you

learn faster than you
ever dreamed possible.
Yes! Faster than you can imagine,
you pick up the technical know how
vou need. Specially prepared step-
by-step lessons show you how to:
read circuits—assemble components
—build things—experiment. You
enjoy every minute of it!

You get everything you need.
Tools. Components. Even a versatile
Multimeter that we teach you how
to use. All included in the course.
AT _NO EXTRA CHARGE! And
this is a course anyone can afford.
(You can even pay for it by easy
instalments).

POST
TODAY FOR
FREE BOOK

NAME

| ADDRESS

To: ALDERMASTON COLLEGE
DEPT. BPW 85
READING RG7 4PF
Yes, I'd like to know mare about your course. Please send
me {ree details—plus your big, 76-page book that teils
about all your courses.

So fast, so easy,

this personalised course
will teach you even if
you don't know a thing
today!
No matter how little you know now.
no matter what your background or
education, we'll teach you. Step by
step, in simple easy-to-understand
language, you pick up the secrets of
radio and electronics.

You become a man who makes
things, not just another of the
millions, who don't understand. And
you could pave the way to a great
new career, to add to the thrill and
pride you receive when you look at
what you have achieved. Within
weeks you could hold in your hand
your own transistor radio. And after
the course you can go on to acquire
highpowered technical qualifications,
because our famous courses go
right up to City & Guilds levels.

Send now for FREE
76 page book—see how
easy it is—read what
others say!

Find out more now! This is the
gateway to a thrilling new career, or
a wonderful hobby you'll enjoy for
years. Send the coupon now. There’s
no obligation.

QH [ BPwas

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

720

wireless?

The early days of electronics were based very
largely around the topic of radio. Things like
computers and calculators are very much an
afterthought. AMBIT is instigating a specialist
sales and service line, just for AC electricity.
From 10Hz to 1000 MHz. With our association with
the largest producer of coils and filters in
the world, namely TOKO, we think we have got

a head start. Add to this our declared comm-
ittment to linear monolithic technology, and
the result is the most advanced and comprehen-
sive service available to the amateur or
industry.

In our AC line information folder, you will
find the CA3090A PLL decoder, with TOKO coils
and pilot tone filter, PCB and other bits for
just £3.90 +VAT,

The CA3123E AM radio module, the CA3089E FM
radio module, the TBAB10AS short circuit proof
7W audio amp module. DATA FOLDA is 25p inc pp.,
and contains information for all concerned

with audio and wireless - GET YOUR NOW.....
ESSEX CM14 4RH

I .t 37a HIGH STREET
I (0277) 216029

» BRENTWOOD
INTERNATIONAL. Toex: 595138

' =% _ 7\
EASY-TO-USE) (IDEAL FOR HOME
DISPENSERS || CONSTRUCTORS

- Size 1 cartons in 40/60, 60/40
ss';sbit alloy - " anr(li Savbit alloys
18 swg, 32 in 7 gauges 56p
(iuustrated')]. -
Size 19A
60/40 alloy Size 12 Reel
18 swg, 34p for Service
Size 15 Engineers and
s 60/40 alloy tlectricians.
(;3-“_"—:_ 22 swg, 36p 18 swg .
(Savbit alloy 1.7 et F

forfast,easy
reliable soldering

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

_J
BIB WIRE STRIPPER AND CUTTER )

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

flex, splits plastic twin flex.

Prices shown are recommended retail excludingVAT
trom Electnical and Hardware Shops. If unobtamable send 10p p&p dirett to
Bib Hi-Fi Accessories Limited, Hemel Hempstead. Herts HP2 7gpP




ANOTHER

everything rocketing upwards the prices

of dry batteries are no exception. The
common PP7 9 volt battery, for example, costs
around 33p at the moment and many transistor
radios use two of these. Their useful life in a radio
is very variable but one factor, above all else,
determines how economical they are likely to be in
the long run: the sensible use of the volume control.

Just about all transistor radios use output stages
designed to operate in what is known as “Class B”
conditions, where the current consumption is very
low with no signal, rising as the signal input is
increased so that low volume levels mean low
battery consumption and longer battery life.

At 66p for a pair of PP7s it is immediately obvious
that a mains operated power supply unit is going to
pay for itself very quickly indeed, after which the
cost of the electricity to operate the set is negligible.
Taking a month as a typical life span for the
batteries the cost of this power supply unit at under
£3 could be written off in about four months. For
our Senior Citizens and others similarly placed this
is no mean saving.

QS we go through the Age of Apollo with

Design

While power units for radios requiring 6 or 9
volts are common enough, units to replace 2 X PP7
batteries (18 volts) seem hard to come by. In the
author’s case, an Ultra 6142 LW, MW and VHF
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Fig. 1: Circuit of the power unit together with the connections to the
terminals of the retained battery tops.

BATTERY SAVER!

ARTHUR DOW

portable, it seemed logical to make up a power
supply unit to fit in the same space as the batteries,
so0 what better than to use the tin cases from a pair
of defunct PP7s?

In the final circuit used, Fig. 1, one tin box carries
the mains transformer T1, the 12 + 12 volts secon-
dary windings going to the rectifier diodes D1 and
D2, smoothing capacitors C1 and C2 and the zener
diodes which stabilise the output voltage at 9:-1 +
9-1 volts, all contained in the second box. The tops
of the boxes carrying the terminals are retained and
accept the original battery clips so that no altera-
tions whatsoever need to be made to the radio set
itself, a very important consideration. At any time
the power unit can be slipped out of the set and
normal batteries fitted back in a few seconds. In
any other set a check ought to be made to with a
voltmeter to ensure that the two batteries are, in
fact, in series, requiring 18 volts. Otherwise, as long
as the original battery polarities are adhered to,
there should be universal use for this type of power
unit.

Construction

Initially, two old PP7 type batteries are dealt with
as follows: Mark the tops with the + and — signs,
as shown on the side of the case, against the respec-
tive terminals. Cut across the corners at the top
with a pair of sidecutters and ease back the edges
until the top can be lifted out complete with
battery. Cut the connecting wires or thin metal
strips fairly close to the terminals and throw out
the battery.

A hole of about £in diameter is made in corres-
ponding positions in each case and the two cases
held together with a rubber grommet, Fig. 2, noting
the polarity markings on the cases. Another hole is
made for the mains lead to enter, again via a
grommet. The position of this hole will be dictated
by the position of the batteries in the set. In the
Ultra 6142 a slot was filed at the bottom of one
side of the cabinet, adjacent to the battery compart-
ment, from which the mains lead was led out.

Next, all the components, with the exception of
the transformer, are soldered on to the small piece
of veroboard, Fig. 3, and lead-out wires attached.
Some sort of colour coding for the wires is an
advantage to avoid wiring errors. The board is
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fitted across the diagonal of one box and a couple
of spots of adhesive will hold it in place. Be particu-
larly careful that the polarity of the four diodes and
the smoothing capacitors is carefully observed. The
wires from the board are passed through the
grommet with the exception of the one white and
one red wire which are soldered to the + and —
terminals on one of the battery tops.

p-A Insulating tape on both edges
T
: o g
Grommet Grommet|
tead
A
Battery cases
Solder

7—

Fig. 2: Location of the

components inside the
Feet battery cases. The cases
bent (, T are held together by the
down grommet through which

the interconnecting leads
pass.

L)

L

AM 0269

View on A-A

The mains transformer has two mounting feet
which must be bent down, Fig. 2, one being fixed
to the bottom of the box with a 6BA nut and bolt
and the other soldered to the box just below the
top. But, before fixing the.transformer finally, feed
a few inches of the mains lead through the grommet
and connect to the primary winding taking the
earth lead to the transformer’s “screen” connection
and to the case. Put a few turns of narrow insulation
tape on the end of the mains lead inside the box to
prevent the lead being pulled out. This may not be
the best arrangement but space is rather limited
inside the box. The wires from the board may now
be connected to the transformer secondary with a
white wire and a black wire going to the terminals
on the second battery top, again noting the correct
polarity. The transformer may now be dropped into
the case and finally fixed into position. Some insu-
lation tape was stuck across the core of the trans-
former at the top to prevent any possibility of a
short circuit of the terminals immediately above.
Likewise some tape was put across the top edge of
the board in the other box.

Testing

Before replacing the tops in the cases it is a good
idea to try out the power unit for correct operation.
After checking the wiring again and the Jpolarity of
the various components connect a DC voltmeter
across the red and black terminals. Select a volt-
meter range of, say, 50 volts initially. Switch on the
mains, when a reading of about 18 volts should be
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22003 5% 3 walt

10004F 25Y

D2 1N4o02

D34 91V zener!
(BZYBACHV)

T1 Transformer 240012V 18y
(Douglas MTI11CS) :

.. Meroboard. Grommets. Batlery cases. Mains lead.
I L

obtained, with 9 volts between the white wires and
either black or red. )

If everything appears correct put some insulating
tape over the connections to the terminals and put
the tops back into the cases finally turning over the
edges of the cases to hold the tops in position. If
thought necessary, the unit can be checked on the
radio itself before fitting the tops back, connecting
the battery leads from the set on to the power unit
terminals. If there is something wrong it can be
attended to now instead of having to open up the
cases again. As a further check, the voltage across
each of the smoothing capacitors should be about 16
volts.

AN 0770 " 3
L ES
3
T1,12v l T1,12v
Red¥ secondary¥ White White fsecondary Black

Fig. 3: Layout of components on small piece of Veroboard. Protect
vertical edges and top with insulating tape or similar.

Notes

It should be remembered that the on/off switch
on the radio set itself still only controls the DC
output of the power unit to the set and not the
mains input. Although the set consumes very little
power from the mains it is still good practice to
switch off the mains side when the set is not being
used. The set switch can be left on permanently
and operation of the set controlled by a switch at
the mains outlet point. )

The miniature mains transformer specified has a
secondary current rating of 250mA which is far in
excess of the 20/30mA which will be drawn by the
average set. However, since it costs only a matter
of a few pence more than the sub-miniature trans-’
formers rated at around 30/50mA the additional
safety factor was thought to be well worth while.
The light loading of the transformer will also assist
the output voltage regulation of the unit.



If you're looking
for trouble
you needn't look
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It's not only technicians who can see the
finer points of Eagle multi-meters.

Every handyman notices them too.

They're easy to read.

They're tough.

Their construction comes up to labora-
tory standards.

Even our inexpensive pocket sized
models have features you'd usually only find
on professional equipment.

Take a look through our catalogue.

You'll see over twenty models.

Specifications that would impress the
most experienced technician.

And a price range that takes in amateurs
as wel!l as professionals.

We guarantee every one for two years.

With parts to service them innotime.
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G. F. MILWARD, 369 Alum Rock Road, Birmingham B8 3DR. | SMALL ELECTROLYTICS
- Ref. No. Capacity Voltage Price
Tel. 021-327 2339 Ret. No. Capaly Volinge Prce
HB8/3A 4uF 50V 4p
H8/5 SuF 1ov 4p
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Al W
POSTAGE 25p [ PACK No. 2|POSTAGE 25p PACK No. 4 POSTAGE 25p PACK No. 8IPOSTAGE 25p [PACKNo. 8
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Teleton $T202 .. £38:60 Shure M7SED Yyne 2 £8: 10
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Please add £1-21forp & p & In|£u - FoAFg:IRLOUS
Amstrad J
gg::dman- mo:u:egg : 233
oodmans Module i ¥
= 0 Sat Wfth Goodmans 1-10 Module .. £108-50
FANTASTIC ranscriptor Saturn SPEAKERS
OFFER Vestigal Arm - 6385 Add £1-82 for p & p&ins per Palr,
AMPLIFIERS .
Please add £1:05 for p & p & Ins. ﬁﬂi{::ﬂ !2500 g d §§,:§
AmltragllnteorawooMk .. czi" ;: Celestion County ¢ £45-25
ARD Amstrad | C2000 L - £ 3
BAmh e Cooy2s MKlY Amstrad 8000 MK |1 . E18-50 Selsstion 8}322:2”“" ’ 2":3 AMSTRAD 1C2000 Mkl
Garrard SP25 MkIV deck. Goldring Eagle AA2 - .. £31-99 Celestion Ditton 25 D £129-95 STEREO SYSTEM
G800 Cartridge. Teak finished Pllnthl Eagle AA4 . £43-10 Celestion Ditton 44 . £108-45 Amstrad 1C2000 Mkll wlith Increased
Cover (Non Hlnned) AII Leadl Metro-Sound STNEMKI! . £26-15 Celestion Ditton 66 L £198-95 power 25+25 watts amplifier. Com-
GLOBAL'S PRIC Metro-Sound ST40 .. . £33-25 Celestlon Hadleigh £39-25 plete with a pair of Amstrad Acoustra
Carr. &Ins £1-93 Metro-Sound ST&0 . £48-15 Goodmans DImension 8 L £127-95 2500 speakers. Garrard SP25 MkiV
Sansul AUI0Y . P.O.A. Goodmans Havant SL £44-50 deck. GB0O Cart Plinth/Cover (Non
;‘.’z’gﬁ%‘-% forp & p & Ins Sinclalr 2000 - £29-95 Goodmans Maglsters L E107-T5 Hlnned) !“ leads.
P Sinclair 4000 .. . E44-98 Goodmans Magnum K2SL  £84-85 GLOI S PRICE £80-75
Garrard SP?; MK IV Chasalo  £12-95 Teleton GA202 . £30-50 Goodmans Minlster .. ;u... Carr. &Inl £3-30
Garrard P Chasets o9 £52.40 Teleton g:g;"ggg T Goodmans l:ﬁz‘%gl% i L3180 STEREO HEADPHONES
5 eton . N arsden Hal 2 . £
St iC w0 E5 % COMBINATION uwiTs Mamaen el OFIC 1 B Klpspsdaieersapins
: Please add £1-10forp & p & Ins arsden Hal a: g
gg:g::r’.‘g g'[;g%%%%o ; 3::: Goodmans Compac(&O(Teuk) £IJI 15 Marsden Hali 300F/C £15-75 5333 F(?';l" Red DGV”
Goldring GL85 P/C £63-50 Goodmans Compact 90 .. £189-99 Wharfedale Denton 2 £29-25 Koss K&
= Goodmans Compact 1-10 Wharfedale Dovedale £71-80
EionesnlRLIIZ20 PIOTAY (Teak | 4 £191:00  Wharfedale Glendale £52:65  KossKOLC
212 . b .0.A. B e i o
?:2?::'\3 TD125 MKIl .. P%.és TUNERS CARTRIDGES Koss 747..
Thorens TD125AB Mk |l £111-95 ;Iea:e ;ﬁLiisggo'cr P& n & 12‘2! . Ele’adsle adggggdcrp&p& Ins. e ﬁoss nmch o
Thorens TD180 ABC .. £59-95 mstra; oldring 2 o 08s .
T 1 o . Eagle AAB .. £45-95 Goldring G80OE £8-20 Koss PRO 5/LC
ERADUBEITS £s2:85 EanleTST15 .. £32-95 Ggld:lnn G800 £3-40 Koss K7/11 Black
Metro-Sound FMS20MI(II £33-35 Shure V15 Type3 oo £28-4¢ Sennhelser HD414
Teleton T300 .. P.O.A Shure M75Ed Type2 .. £7-90 SennhelserHD 424

BIRMINGHAM

Tivoli Shopping Centre,
1536 Coventry Road. Yardisy
Tol. 021-706 9949

Fieses Mele Every sffort is

mede 1o @nsuce prices listed are
coirect ot time of going 1o press.
bul ere subject to aiterstion

A U D I @I without prios notice. (EAOE}
FULL 12 MONTH AFTER SALES SERVICE

We givea FULL 12 MONTH GUARANTEE
on all products purchased at any branch parts
and labour absolutely FREE
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4 High View Parade,
Redbridge Lens East.
Woodford Avenus. lllord.
Tel: 01-550 1086

NO HIDDEN PRICES AT GLOBAL

AUDIO - ALL OUR

SHOWN WITH VAT INCLUDED.

328 Edgware Road. W2,
Tel: 01-262 3047

174 Pentonville Road, NT.
Vel 01-278 1769

120 Notting Nilt.Gate. W11
Tal:.01-229 1427

50 Stamiord Hill. N16.
Tet: 01-806 4699

Tel: 0705

Tal: 0734

PERSONAL CALLERS ¥
PRICES ARE

PORISMOUTH

12 London Road, North End

48 Market

H.P. FACILITIES
AVAILABLE FOR
PERSONAL CALLERS ONLY

MAIL ORDERS

TO: 174 PENTONVILLE
AOAD, LONDON. 1.
Order with confidence.

68321

Place.
$95331

VATFOR(
105 St Albans Rd. Tel: 39232

LEASE NOTE All Chequas,
Maoney Drders. Postal Ordwrs,
Bank Oreft. or Giro to be
made pavable Io
MAUTOMEA

ERY WELCOME!
COMPARE OUR PRICES WITH ANY IN THE 000K
OPEN MORDAY TO SATURDAY 9,34

LATE RIGNT FRIDAY OPEN LaT)
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CONTROL

=

— BY
—RADIO!
-

H

i

" MODEL
CONTROLLER

PART 1

In this skort series we shall
show you how to build the
transmittar, receiver and act-
uating mechanism required
to provide radio control over
a model up to around 100
yaids away. No bought mod-
ules, yow build everything
yourself from scratch. You'll
feed very pleased with your-
sell whem it's finished and
working! A special ‘no-test’
transmitting licence is re- S
quired by law and we tell you 4
how to get yours without any
trouble. Amaze your friends
as your model moves around
under your complete control !

CONCLUDING SECT

' INNEKTMONTH'S

PRACTICAL

WIRELESS

[WAKE THE COMPLETE CONTROL SYSTEM YD

iy

URSELF!

MARINE
REGEIVER

This receiver covers
the bands 150-1500
kHz and 1:65-5MHz
and receives Marine,
Broadcast and Ama-
teur transmissions on
AM, CW and SSB.

~ ™
LOW FREQUENGY AND

MANY OTHER CONSTRUCTIONAL
ARTICLES, SPECIAL FEATURES

AND REGULAR COLUMNS.
ON SALE IN DECEMBER
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HE motor car is not an ideal environment for

I a tape player, or indeed for any electronic

apparatus. In particular the problems of power

supply regulation and electrical noise are far more

acute than those likely to be encountered by a
domestic machine.

ENVIRONMENT

The supply voltage, although nominally 12V, is
likely to vary considerably under the loading condi-
tions imposed by windscreen wipers and heaters,
lights, etc. As a result we must produce a unit cap-
able of working safely up to a possible maximum
of around 15-5V, yet also maintaining a satisfactory
performance down to 10V. For the amplifiers this
is not too difficult—achieving a constant speed for
the tape transport is not so straightforward.

Because a negative earth system is more or less
universal on modern cars, the unit has been designed
for this. Conversion to positive earth working is very
simple, however, and will be described later: no
change of components is required. Operation on 6V
systems is not possible.

The construction of the tape-transport mechanism
itself would of course be beyond the resources of
the majority of our readers. It is therefore necessary
to use a commercial mechanism. The one specified
in the components list incorporates facilities for
electronic speed control and also auto-stop and cas-
sette ejection at the end of the tape. This feature
is very necessary in a car where the machine must
“look after itself” if the driver is fully occupied in
manoeuvring his vehicle.

Interference from the car’s electrical system
seems to be worse with the modern alternator and
solid-state regulator than it was with their predeces-
sors. Power supply filtering and comprehensive
screening are essential if the tape-head output, which
is less than 5004V, is not to be completely submerged
in the hash.

Acoustic noise levels in the passenger compart-
ment vary considerably from one car to another. The
amplifiers used here provide over 3W rms output
into 40 loudspeakers from a 12V supply: this should
be adequate for pretty well any car.

* Hamilton Electronics Ltd.
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TAPE AMPLIFIER

The amplifier system can be conveniently divided
into three parts, a low-noise preamplifier, an equalisa-
tion section and a power amplifier. Silicon transistors
are used in all but the power output stages.

A stereo cassette carries four tracks recorded on
a tape only lgin wide and running at 17%in/sec.
Hence the very low output level from the tape head.
The amplifier input stage must therefore be designed
for ‘very low-noise performance. The technique
adopted here uses complementary npn and pnp tran-
sistors, with the collector current of the first stage
providing the base current of the second. The first
transistor is thus operating under “starvation” con-
ditions—a factor which greatly assists in the reduc-
tion of transistor noise.

KEITH CUMMINS & TONY

Pre-amplitier Equalisa
LEFT HAND Y
CHANNEL Tr2] 2.0k
BC212L BCz
' R1
25C3 R7 * E
“7'5’5"; == 150uF S120k
Tr1 ’—!!_‘ Tr3
09C
BC1 100pF BC108C
N
Cca
Tape @ ( 10pF
head A4-7pF ﬁ []l
[ R3
10k
R2 R8
100k§ R5 S
1 3 100 147 L
R4 R9 j
2:2k 2:2
C16 s
T1OOJ.|F 1

Note: —ve line is NOT connected to chassis

Fig. 1: Circuit of one channel oj
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PRACTICAL WIRELESS

capacitor specific properties (see
text book on the subject). Generally
the most suitable for r.f. applica-
tions are ceramic or silver mica
types; for a.f. and h.f. use one of the
plastic types; for space saving and
smoothing, electrolytic types can be
used, or tantalum types which,
although more expensive, are more
stable and reliable over long periods
of use. Electrolytic capacitors break
down after a few years and are
number one suspect of capacitor
failure symptoms. Paper types are
now being superseded by plastics.

COILS

Ready made coils are usually
designed for a specific application,
hence they seldom carry any
characteristic markings other than
the makers code number. Unless
their properties are known or can
be measured accurately, there is
little value in unmarked coils. If buy-
ing coil formers or bobbins for
winding your own coils, check that
you order or ask for all parts, especi-
ally if a brass or dust iron slug is to
be used to adjust the inductance in
a tuned circuit.

DIODES

Because of the very small size of
many - diodes it is not always
possible to mark them with the full
type number. Some are marked with
very small lettering that needs a
magnifying glass to read it. One
end of the diode body is usually
marked with a + sign or a band of
distinguishing colour, or maybe
black or white; this indicates the
cathode terminal.

Special types include ‘“‘Varicap”
or similar variable capacitance
diodes. The capacitance effect
changes with a change in the
applied voltage. This type is now
frequently used in radio and tele-
vision tuners.

22

Zener diodes limit the applied
voltage to the specified level and
are very useful for regulating fow
voltage d.c. supplies.

FERRITES

Often the cause of some mis-
understanding, ‘‘ferrite’ is a term
now floosely applied, even mis-
takenly, to some kinds of dust iron
materials and ceramic cores. Their
properties are quite specific. Ferrite
beads (used for suppressing para-
i lation) pot cores, rods and
toroids are specifically designed to
be most effective over a pre-deter-
mined frequency range. For more
detailed information consult manu-
facturers’ literature. When ordering
pot core assemblies make sure that
you ask for all the necessary parts,
which usually include two halves of
the pot, the bobbin, the clamps and
tag strips.

HEATSINKS

Heatsinks vary enormously in size
and shape. if they are cast or
moulded in aluminium alloy they
should be painted matt black, but if
electrical connection is required to
the transistor casing, make sure
that the contact area is free from
paint. insulation from the transistor
casing must, where required, be
carefully achieved with the correct
insulating washer and nylon fixings.
Any rough edges on drilled holes
must be removed. Other heat sinks
are made from copper; alternative
metals are not always suitable be-
cause of inferior heat conductivity
properties.

INTEGRATED CIRCUITS

in the limited space available it is
not possible to give detailed sug-
gestions on all types available; how-
ever, here are a few hints to observe.

D.C. MOTOR

A.C. MOTOR

GAS-FILLED (NEON)
INDICATING LAMP
(NON-POLARISED)

POTENTIOMETERS

Variable resistance
(knob control)

4 PO

<
F]

Potentiat d¢-vIder control
(knob)

T

<
F]

Variable resistance
(preset control)

)

<
X

Potential divider
(preset control)

<
T
5 3

Twin-ganged potential
divider (knob control)
e.g. stereo volume control

<
a
-—
T

il —

BUYERS' GUIDE 1974/75

high, so many thousands of transis-
tors (and other semiconductor
devices) find their way into a scrap
yard or on to the open market. In
spite of precautions taken to mini-
mise the number that are released,
several do slip through, sometimes
with makers' names on them. How-
ever, experts can often identify the
source by internal inspection.

Sub-standard devices may turn
out to be very good bargains; in a
lot of cases they can be used, par-
ticularly for experimenting with one-
off projects, but it is unwise to
specify such devices for wide-
spread adoption in a particular pro-
ject because of the variations out-
side the specified characteristic
range. They usually appear on the
market as unmarked, re-marked or
recoded types. In the latter case, a
firm may have measured a batch
and re-classified them, in which
case you should identify the coding
and obtain the correct specification
from the supplier.

Unmarked devices cannot be
classified unless they are measured
under normal operating conditions
and with a proper instrument. For
the low prices often asked, the buyer
can expect to have a very mixed
batch; some may be usable and

SEE OUR REGULAR
ADVERTISEMENT IN
PRACTICAL WIRELESS

Directory entry on page 40

e 14



€2

SSIATIAIIM
TvO11L0Vid
oL
ANIZVOVW
NOINVJWNOD
v

HLNONW
AY¥3IA3

NOISIAF131

avay

avoddayv aNv
JWOH LV
AL NI
SLN3INdOT3IAIC
TVIINHO3L
NO
3LVa-o.lL-dn
d3aM

SL/yL61 3QIND ,SH3IANG

Ad092 B UIR}QO 10 }88YS BB B 10} }Se
skemie Ang nok s°9'1 J9AdjRYM

*$821n9p Yons jo sansadoud
ay} ulelidosSe -0} d|qissodwl jsowije
st} juawdinba 3S8] ypm UdA3g
‘uoljouny papuaiui Ajjeuibuuo sy
0} an|d awos Jayo ued Jayddns sy}
$S9|uN BUIARY Y}JOM WOP|S 3@ §70°
a|qelyiuUapiuUN 10 $'0°1 payiewun

*1ain}
-dpjnuew ay} Aq papuswwodal se
pajesado uaaq jou sey ) 1 "'l Ay ney
e 9oe|da) 0} Jaijddns ay) }0adxs jou
-ued NO A °19ISEd PIROQ 8y} Wiy "'l
3y} JO |[BAOWSI 9YeW O} PUB UOSE3I
S|y} 10} siapjoy ‘21 8sn 0} 8sIm
skem|e si}] ‘Buliep|os pajesylano Jo
Aswn(d wou} paynsal arey Aew Jo
Ul palep|os sem }l 31048q 818y} usaq
aAey p|nod jne} ayy eyl Buiaoud
40 Aem ou s| 3Jay} pue palap|os
usaq sey adIAap ayl §I Ajsjelpaw
-wi sasiie wa|goid B ‘USAIMOH

‘aseyoind 4o swl} ay} je Ayney
se paJe|d2ap sem } ssajun ‘) soe|dal
0} Jayjddns ay) 30adxa pjnod Jakng
8y} uayl 1Nd1d ay} ul pasn Ajuadoud
udaq sey 3JJA8P By} }| 'UOHOBUUOD
|jeusdjul Aynej Jo juspiwislul ue
aney Aew °2°1 apeib jsiy pawnsse
ue jey} Indd20 SaWIBWOS ued }

991y} 18Y}o 8y} 8sn 0} 3|qe 8q
s Aew noA Ay nej sy 9yeh auo j1inq
‘sajeb inoj uleuOd 0} paubisap sem
821A8p siy] ‘2'183eb penb goyL e Ang
few nok ‘sjdwexs Jo4 ‘uonedydde
INOA Y}IM 318419)uUl JOU S0P }Nne}
8y} §1 pasn aq pnod 3}l |euoliouny
8sIMIay}o S| Y }| ‘suondosuuod uid
ay} jo auo uojuasaid sq Aew ynej e
1ey} uaddey saop I ‘JeASMOH '3|qe
-sn aJje sased Auew ul pue Jeadde
op swa)l ,,osds-jo-}no,, 10 piep
-uelS-qNS dWOG ‘uoljeayldeds (|ny
e 10} yse 0} pajiIus aie nok os uoy}
-eWwIOjUL SIY} || Adsed Jou Aew susw
-10ads awog "1aqunu 8dA} se ||[om se
3Jew apeJd} |BIDIPYO S,Jdinjoejnuews
ay} 4o} ¥0oo| uswidads poob e Bun
-186 jo uleled A|qeUOSEaI 8 O

x

:

A3 ISHONW

(7]

O, 0 HOLIMS LINIT
* 4O HOLIMSONDIN
340-NO 37104-3T9NIS

w

JBjow ddue|Rq 0.8Z
-8J]Ud3 JO J3JaWOURAIES)

Jw
{asoueys)ses) 83w wWYQ

Jajew Aduanbaiy

?

IN U

(1amod) Jajawpesn
IN O

(abejjon) 1ajauwyjoA
e[ O

{Jue1ind) Jejowwy

SHILIW TINVd

¥e

Apirey st ajes joafes ayy ‘payoalas
10 Jaqunu adA) ajeisdoidde uayjo
-ue Ojul palISSe|D Jayye ale Aay)
udy} ‘sainbly pajonb. ay} apisino
$21)s19dRIRYD dARY Jaquinu adA}
JeY} JOJ 3pRW SI0ISISURI] §| "JIAqWNU
adAy sejnoijied e 104 uieb jo abued
ay] anib uayo ejep paysignd
*(09)) jualind abeyes| pue (34y) uieh
ay} uo Apenoijued ‘sousiisjoeieyd
40 peasds apim e SI}NSal Y | "way}
uo 9pew Sjudwainsesw 1S3} O}
Buipi0dde PayYISSE|d pue palinsesw
uay} ‘}slly apew aJe slo}sisuelj
'S21)s149}0RIRYD
nayy jnoge sbulpuejsiapunsiw 0}
anp ale siojsisues} jo eseydund
ay} wouy Buisue swajqosd Auep

SHOLSISNVYL

‘suoijeuiwe| a3y} Yim paypes
8Q 1SNW U3JDS SIYj "dDUBIFSURI}
Aouanbay ybiy pue 8dualapIdjuL
auI0Q suleW WOy swajqoud asnpal
0] ‘pespusawwodds ase sbBupuim
Aiepuodas pue fiewid ay} usamiaq
U8310S B Y}IM SISWIOJSURI] SUIR
‘siaw
-JjojsueJ} Indino dajeA pue SI18WI0Y
-sueJ) suiew o} Ajuenonued sandde
siyj "1nd20 pInod Buljeayiaso juanb
-8SgNS pue 8102 3yj O uoleINies
asimiayio 'sbuipum ayir ybnouyy
passed ag 01 pajdadxa juasind
ay} ajpuey o} ybnous abuie| s| azis
jeaisAyd ayl 1ey) j|asinok Kispeg
‘sBuipuim ayj
0} pa1dauu0d sped| Buiky aaey usyo
pue $¥83Yyd ou aAeY suoisian desy)
‘su1gqoq paydayd uo punom Ajjensn
QJB  SI9WIOJSUBRJ} dpBW  |{BAA

SU3IWYO4SNVYL

‘painseaw aq pinoys abejjoa
,,9SB3|aJ,, 9Y] 0S| "}l @1ly 0} paJinbau
wennd pue afbejoa Bunabbuy syl
ainseaw 0} asIm SI }I Saduejswnd
-11D 8S3Y} Ul pue }SOD MO| |e paule}
-qo agq ued SJOJSUAYL '9dURIB|O)}

SS3134IM 1VIILOVHd



PRACTICAL WIRELESS

from the manufacturers or distribu-
tors. This is most valuable for pin
connection identification as well as
giving the expected specification.
A golden rule is never to solder
in, until you are satisfied that you
have the correct device in the
correct position; i.c.s can be very
costly and difficult to replace.

PRINTED CIRCUIT BOARDS

P.C.B.s are mainly of two kinds:
glass fibre board and s.r.b.p.

Glass fibre board is more expen-
sive but is superior to s.r.b.p. board,
being more rigid and stable. Slight
bending or flexing of any board can
lead to the copper cracking, especi-
ally where it is in narrow strips.
Small soldering irons (15 watt maxi-
mum) should be used; larger irons
can melt the copper away.

Most unetched board is unpro-
tected and not tinned so the copper
must be thoroughly cleaned before
etching and again before soldering.
A washing-up scouring pad or
powder can be used with care.
When cutting the board always use
a fine toothed hacksaw. Glass fibre
tends to blunt the blade more
rapidly than s.r.b.p.

Double-sided board is sometimes
used where it is important to have
a “ground-plane”. The copper on
one side is etched to suit the circuit
and, on the other (ground-plane)
side, the copper can be carefully
etched or peeled away from holes
to avoid short-circuits. All com-
ponents should be mounted just
clear of the copper on the “ground-
plane” side to avoid short circuits.

Kits are available for etching
p.c.b.s yourself. Read and follow the
instructions carefully and do not
leave the bottle of solution open.
Some component suppliers do
arrange to supply ready-etched
boards for specific purposes and
some are able to supply etched

24

boards to individual design require-
ments.

Magazines usually publish the
printed circuit patterns for their
projects where applicable so that
constructors can etch their own
boards. Adequate copper must be
allowed where holes are required
to ensure a satisfactory soldered
connection. Any modifications to
the board after etching can easily
be done by either peeling away
copper carefully with a sharp pen-
knife or adding link wires as neces-
sary.

POTENTIOMETERS

Potentiometers are made in vari-
ous styles: Apart from the overall
resistance value, the other proper-
ties to quote are: carbon track or
wirewound; logarithmic or linear
track resistance. Skeleton preset
types have open unprotected car-
bon tracks and can be obtained for
vertical or horizontal mounting on
p.c.b.s. Log types are most com-
monly used for volume controls.
The maximum power rating of all
potentiometers determines the cur-
rent that can be safely handled, and
in particular with d.c. voltage con-
trol, this rating should never be
exceeded.

RESISTORS
A look at the directory classifica-
tion will show many different
groups. The following information
should be provided when ordering:
(a) Construction material e.g. car-
bon film, etc.
(b) Resistance in ohms, kilohms
(2 x 1,000) or megohms (Q x
106).
(c) Thetolerance, e.g.1%,2% etc.
(d) The power rating, e.g. 4, ¥ watt
etc.

continued on p33

Some of the high stability types
are more expensive and are used
where low thermal noise and close
tolerance are important factors to
the application. The power rating
quoted is an indication of the maxi-
mum current that can be handled
by the resistor in conjunction with
the applied voltage, and should be
adequate for the application.

SWITCHES
Wafer switch assemblies are ob-
tainable in kit form and itis essential
to ask for every part down to the last
nut. The wafer specifies the switch-
ing mode, which is described later.
Common abbreviations used for
switches are:
SP = single pole (one switch).
DP = double pole (two switches
operated simultaneously).

3-pole = three switches operated

simultaneously, etc.
ST = single throw or on-off
function.
DT = double throw or change-
over function.
4-pole,3-way four switches each
having three out-
lets and operated
simultaneously,
usually on a wafer.

CO = changeover.
MB = make before break.
BM = break before make.

Centre-off applies where a toggle
or lever switch has two outlets and
a central neutral position.

THYRISTORS & TRIACS
Thyristors can behave in various
ways if they are not up to manufac-
turers’ published specification. In
some applications such low cost
specimens may appear to function,
but in others they may be unreliable.
The most common defect is the
triggering level which may be out-
side the manufacturer's quoted

BUYERS' GUIDE 1974/75

MARKING OF
CAPACITORS (pF)
AND
RESISTORS (n)

PREFERRED VALUES. The com-
mon range of twelve vaiues is known _
as the E12 Series:~—

101-2151-82:2 27333947
56 68 82 together with their
decades such as 47 470 4700 47000 etc.

The E12 Series can be expanded to
the E24 Series by adding the following
intermediate vaiues:—

111316 202430364351
6:2 7-5 9-1 and their decades.

RESISTANCE CODE (BS 1852)

Increasing use is being made of the
British Standards (BS 1852) method
of marking resistors with their value
and tolerance using figures and
letters only instead of a colour code.
The multiplier is represented by a
single letter:—

R=x1 K= x1000 M = x1000000
which replaces the decimal point

when indicating the value of the
resistor, thus:—

15Q 15R  (multiplier = x1)
3300 330R ( = x1)
5:6Q 5K6 (multiplier = x1000)
47k 47K  (multiplier = x1000)
1-2MQ 1M2  (mult = x1000000)
18MQ  18M (mult = x1000000)

TOLERANCE. The marking indica-
ting the nominal value of the resistor
has a single letter added to it rep-
resenting the tolerance figure:—
F=1+1% 6= £2% Jd= +5%
K= +£10% M= + 20%

Examples :—
2M2F signifies 2-2MQ 1%
1K8G " 1-8kQ2 2%
120KJ " 120k2 5%
15RK " 15Q 10%
6R8M »n  6-8Q220%

a3



Transistor gain will vary from sample to sample
and will also change with the supply voltage. To
overcome these problems, negative feedback is used
to stabilise the gain of the preamplifier.

The preamplifier has now raised the signal from
the tape to a more reasonable level, but it still has
a “Velocity characteristic’—that is, for every doub-
ling of the recorded frequency the output level also
doubles. This is because the tape head output level
is proportional to the rate of change of magnetic
flux due to the tape moving past the head. For a
constant recorded amplitude, an increase in pitch of
one octave (doubling of frequency) will cause the
flux to change at twice the rate, and hence the out-
put doubles also. It continues to double with each
octave rise until tape head losses become significant
at the higher frequencies.

At the time of recording, the higher frequencies
are pre-emphasised or boosted relative to the low
and middle frequencies. This means that the signal-
to-noise ratio of the tape is improved, since tape
noise is predominantly at high frequencies.

From the foregoing it is obvious why we need
to have an equalisation amplifier. This has a charac-
teristic which is the inverse or “dual” of the overall
tape curve. The output of this section has a flat
frequency response over the audio range.

At this point the signal is suitable for feeding into
the power amplifier, which uses a conventional com-
plementary-symmetry circuit. The output voltage can
swing between the two supply rails, less the residual
voltage drop across each output transistor, say about
12—2=10V. The rms equivalent of this peak-to-peak
voltage is approximately 3-6V which will produce
about 3:25W using a 40 loudspeaker.

amplifier Control section Power amplifier Common power supply
ANV
R18 220R19 Te7 L1
18K BC212L
-
TrS R15§ Power
BC109C 100k & to c:eck
q ! Il s motor
==C10 cr2
- 220uF Tr6 < Switch
cs ) BC109C| O-Q0WF cisl on deck
2uF ) 1- mechanism
._{] Vng 1000
R17 ufF
2 R14 o 470
R12 4.7k F2
. O-22uF
ok | _ L s LP 3a
) [ . 14V
O1uF cgl R21
L O1uF 2:2k !
ST e VR2 10k [" AL ghve
[ H Tone S|yr1| Balance é R16 R20 12v DC
H 10k 270k 56
< VR3 —ve,
a R13 S0k
YOUF 1k Volume ci13
H T 220pF L
To RH channelI Power to[
junction R14/VR3 RH channel
o

Right hand channel is identical

s amplifier board, plus common power supply. NOTE.—~The AD162 should be Tr 9.
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% components list

AMPLIFIERS
Resistors
R1 470kQ RS 2.2kQ2 R17 47092
R2 100kS2 R10 10kQ R18 2200

R3 - 10k} R11 47€) R19 1-8kQ2
R4 2-2kQ2 R12 1-5kQ R20 56
R5 10092 R13 1kQ2 R21 2-2kQ)
R6 2-2kQ R14 4-TkQ2 R22 220Q

R7 120k R15 100k<2

R8 47k R16 270kQ2

R1 is 3W High Stability. R22 is 1W 5% Remainder
are +W 5% carbon.

Potentiometers
VR1  10k€2 log (ganged with other channel)
VR2  10kQ lin.
VR3  50k{ log (ganged with other channel)
VR4 5092 horizontal preset -

Capacitors
C1  4-7uF 6V Tant. C9  0-1uF Cer.
C2 100pF Cer. C10  220uF 16V
C3  100iF 16V C11  0-22uF 10V Tant.
C4  10uF 10V C12 0-001uF Cer.
C5 100uF 6V C13 220uF 10V
C6 0-1uF Poly. C14  470uF 16V
C7 0-01xF Poly. C15 1000uF 16V
c8  2uF 10V C16 100uF 6V

Tant — Tantalum bead Cer — Disc ceramic
Poly — Polyester Remainder electrolytic

Semiconductors

Tr1, Tr3, Tr5, Tr6 Tr8 AD161 | matched
BC109¢c Tr9 AD162 [ pair
Tr2, Tr4, Tr7 BC212L D1, D2 OA 90

NOTE—The above components are for one channel
only. All except C15 and VR2 are duplicated for
the second channel.

Miscellaneous
L1 2A suppressor choke; LP1 14V jamp;
F1 1A fuse with chassis-mounting holder (two

required);

F2 3A fuse with in-line holder;
Cassette mechanism, Lenco FFR, Stereo with
D.C. motor;
Veroboard 6-75 x 2-5in, 0-1in pitch; DIN connectors
for loudspeaker outputs; 4Q loudspeakers; metal
case; mounting kits for Tr8, Tr9; knobs, etc.

MOTOR CONTROL BOARD

Resistors
R51 2-2kQ R56 15Q R61 100k
R52 6-8kQ2 R57 820Q R62 2-7k
R53 8-2kQ) R58 560() R63 6802
R54 1:5kQ R59 680Q R64 1200
R55 3-90) R60 4-7kQ

R55, R56 are {W, remainder + W 4 5%.
VR51 1k miniature preset.

Capacitors
C51, C52 22uF 25V Electrolytic

Semiconductors
D51—D53 BA100
Tr51, Tr54 BC109 Tr52 AD162 Tr53 AC128

Miscellaneous

| Mounting kit for Tr52; pch.
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The use of class B output with output transformers
could, with correct design, yield 10 watts per chan-
nel if needed. However, we have to consider the size,
weight and economics of the machine, as well as
the problems of obtaining specialised components.
The complementary output stage produces as much
power as is likely to be needed for practical pur-
poses, and all components are easily obtainable.

PREAMPLIFIER

The circuit of the complete unit is shown in Fig. 1.
It will be seen that the signal from the tape head
is coupled to the base of transistor Trl via capacitor
Cl. The biasing of Trl base is set by R1 and R2.
Resistor should be RI1, a low-noise, high-stability
type, but R2, the lower leg of the bias divider is
effectively by-passed by the low impedance of the
head so far as audio is concerned, and is a normal
carbon type.

The collector of Trl connects directly to the base
of the complementary pnp transistor, Tr2. The base
current of Tv2 and the collector current of Trl are
therefore the same.

We can now consider the DC stabilising action
of the circuit. If the current in Trl increases, so
does the base current of Tr2. This change is amplified
by Tr2 so that its collector current increases. Thus,
more current flows through R3, which in turn con-
nects to R4. The voltage drop across R4 is alntost
entirely due to the current flow via R3, rather than
current in Trl which is operating under “starvation”
conditions. An increase in the collector current of
Tr2 therefore causes the emitter of Trl to move
positively towards the supply rail. This is equivalent
to a negative shift of its base bias and the collector
current of Trl is so reduced. The change is amplified
by Tr2 and this heavy DC feedback action stabilises
the working point of the complete preamplifier.

We do not need such heavy AC feedback—in fact
appreciable AC gain is required. By decoupling R4
completely, a very high gain could be obtained, but
it would be unpredictable and unstable. By introduc-
ing RS, the gain of the stage is set at about 100 by
the ratio R3:R5 and is almost independent of vol-
tage, temperature and transistor variations. The
output from the preamplifier is therefore about
50mV. The supply to the preamp is decoupled by R6
and C3, and the output is coupled to the equalisation
amplifier via capacitor C4.

EQUALISATION

The biasing method and stabilisation technique is
the same as that employed in the preamplifier. How-
ever, an extra emitter-follower output stage is added
which feeds both the Tone and Volume controls and
the equalisation network comprising R11, C6, R12
and C7. The basic amplifier without equalisation
would provide a gain determined by the ratio R10:
R11, in this case, 200.

It is essential that the feedback network, which
operates into the low impedance R11, should be fed
from a low impedance source. If this were not the
case, the response correction would be hopelessly
inaccurate, as the network loads the source.

It will now be seen why Tr5, the emitter-follower
stage, is included. It is DC coupled to Tr4 and pro-
vides a low impedance output. Basic correction for
the velocity characteristic of the tape is provided by
R12 and C6; C7 provides extra feedback to compen-
sate for the tape pre-emphasis.



The equalised signal, which has now been ampli-
fied to around the 250mV level, is conveyed via C8
to R14 which is included to increase the impedance
“seen” by the tone and balance networks. Resistor
R14 forms the upper leg of a divider network, whose

lower leg is formed by the Balance control VR2. This -

control operates differentially upon the two stereo
channels, so that increased attenuation of one simul-
taneously results in an increase of output from the
other. The tone control network consists of C9 and
VR1. This is a simple “top cut” network which is
adequate for use in the car.

Finally we come to the Volume control, VR3,
which taps off the required output to drive the power
amplifier.

POWER AMPLIFIER

The power amplifier consists of four transistors,
Tr6, Tr7, Tr8 and Tr9. The latter two are comple-
mentary output transistors mounted on the back-
plate of the machine, which serves as a heat sink.

The action of the driver stage is similar to that of
the previous amplifier. Transistor Tr6 has its base
level set by R15 and R16. In this case, the level set
is approximately half-way between the 12V rail and
earth. Capacitor Cl12 is included to prevent RF
instability, as is R17. The collector of Tr7 feeds the
base of Tr8 directly, and the base of Tr9 via D1 and
D2 and VR4, before reaching the collector load
resistor R22. .

Potentiometer VR4 sets the forward bias applied
to the output transistors. In order to compensate for
changes in temperature, diodes D1 and D2 are
shunted across VR4. As the output transistors are
germanium types, germanium diodes are used. When

the temperature increases (a condition which would
cause increased conduction in Tr8 and Tr9) the
impedance of the diodes falls, so decreasing the
forward bias and stabilising the working conditions.

The emitters of Tr8 and Tr9 are connected via R21
to the emitter of Tr6, giving overall stabilisation of
the DC working point of the amplifier. The emitter of
Tr6 is decoupled by C13, and R20 is included to pro-
vide AC feedback in the ratio R21:R20, so stabilis-
ing the gain at around 40. If we consider a level of
200mV coming in from the volume control, this
means we are just inside the overload point of the
amplifier. The audio signal is coupled to the speaker
via Cl4.

The loudspeaker also completes the DC return
for R22. The audio output signal is in phase with
that at the collector of Tr7 and hence there is posi-
tive feedback. This raises the input impedance of
the output stage and enables the small transistor Tr7
to drive the output pair fully. This technique is
known as “boot-strapping.”

The output pair operate in class B. Forward bias
is needed to prevent cross-over distortion, and VR4
is set up to provide a 10mA quiescent current
measured at the fuse-holder. The fuse is connected
in series with the collector of Tr8, to protect the
output stage from conditions of gross overload.

The incoming supply from the vehicle is filtered
by L1 and decoupled by C15. Power to the deck
motor and panel light are also fed from this part of
the circuit. The on-off switch is included as part of
the tape deck mechanism.

The second part of the article describes the motor
control circuitry and construction of the -circuit
boards.

Internal view of the prototype. The
amplifier oulput transistors are mount-
ed on the back panel, which acts as a
heat-sink.



Now-two fascinating ways to enjoy saving money!

NEW! Sinclair Scientific kit

Britain’s most original calculator
now in kit form

The Sinclair Scientific is an altogether
remarkable calculator.

It offerslogs, trig, and true scientific
notation over a 200-decade range —
features normally found only on
calculators costing around £100 or
more.

Yet even-ready-built, the Sinclair
Scientific costs a mere £32.35
(including VAT).

And as a kit it costs under £20/

Forget slide rules and four-figure
tables!
With the functions available on the
Scientific keyboard, you can handle
directly

sin and arcsin,

cos and arccos,

tan and arctan,

automatic squaring and doubling,

log1o, antilogio. giving quick
access to xY (including square
and other roots),

plus, of course, addition, subtraction,

multiplication, division,

and any calculations based on them.

Infact, virtually all complex scientific
or mathematical calculations can be
handled with ease.

So is the Scientific difficult to
assemble?
No. Powerful thoughiitis, the Sinclair

Scientific is a model of tidy engineering

All parts are supplied - all you need
provide is a soldering iron and a pair
of cutters. Complete sten-by-step. ¢
h . ; &
instructions are provided, and our &
Service Department will back
you throughout if you've any
queries or problems.

Of course, we'll happily
supply the Scientific or th
Cambridge already built,
if you prefer —they're
still exceptional value.
Use the order form.
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£19.95

(INC.VAT)

Components for Scientific Kit f

(1llustrated)

1. Coil

2. LSichip

3. Interface chips

4. Case mouldings, with buttons,
windows and light-up
display in position

5. Printed circuit board

6. Keyboard panel

7. Electronic components pack PR
(diodes, resistors, capacitors, etc ) 3

8. Battery assembly and on/off switch =

9. Soft carrying wallet

10. Comprehensive instructions for use

Assembly timeis about 3 hours.

Features of the Sinclair Scientific

@ 12functionson
-simple keyboard
Basic logs and trig
functions (and their
inverses), all from a key-
board assimpleas a
normal arithmetic cal-
culator’s. ‘Upper and
lower case” operation
means basic arithmetic
keys each have two extra
functions.

ey

@ Scientific notation
Display shows 5-digit
mantissa, 2-digit expo-

1rad 57.2958° 5 i
{ nent, both signable.

§ SiNcClair- -

#$200-decaderange
10991010499,

@ Reverse Polish
logic Post-fixed

operators allow chain
calculations of unlimited
length — eliminate need

; ] foran = button.

¥ antiog |

4 tan

e & 25-hour battery life
g 4 AAA manganese alka-
s line batteries (e.g.
A o . MN2400) give 25

. hours continuous
use. Complete
independence
from external
power.

Y aresin

@ Genuinely
pocketable
41/3"x2”x11/16”.
Weight 4 oz. Attractively
styled in grey, blue and
white.



Sinclair Cambridge kit %3

Atits new low price, the
ariginal Sinclair Cambridge
kitremains unbeatable value.

Inless than ayear, the
Cambridge has become
Britain’s most poputar pocket
calculator.

It’s not surprising. Check the
features below —then ask
yourself what other pocket
calculator offerssucha
powerful package atsucha
reasonable price.

Components for Cambridge Kit
1. Coil
2. LSkchip
3. Interface chip
4. Thick film resistor pack
5. Case mouldings, with buttons,
window and light-up display in
position
. Printed circuit board
. Keyboard panel
. Electronic components pack
(diodes, resistors, capacitors,
transistor)
9. Battery clips and on/off switch
10. Soft wallet

Assembly timeis about 3 hours.

[e IR o]

Featvures of the Sin';:Iair Cambridge

B

@ Uniquely handy package.
41/3"x2"x11/16”, weight31/20z.

@ Standard keyboard.
All you need for complex calculations.

@Clear-last-entry feature.
@ Fully-floating decimal point.
@ Algebraic logic.

@ Fouroperators (-, —, X, --}, with
constant on all four.

@ Powerful constant with separate(’K'
button.

@ Constant and algebraic logic combine to
act as a limited memory, allowing complex
calculations on a calculator costing less
than £15.

@ Calculates to 8 significant digits.

@ Clear, bright 8-digit display.

@ Operates for weeks on four AAA
batteries.

Now only

14.95

(INC. VAT)

Take advantage of this
money-back, no-risk offer today
The Sinclair Cambridge and Scientific
kits are fully guaranteed. Return either
kit within 10 days, and we'l refund
your money without question. ’
All parts are tested and checked before
despatch — and we guarantee any
correctly-assembled calculator for one
year. (This guarantee also applies to
calculators supplied in built form.)

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

Scientific

Pricein kit form £19.95 inc. VAT.
Pricebuilt £32.35 inc. VAT.
Cambridge

Pricein kit form £14.95inc. VAT.
Price built £21.55 inc. VAT.

I_'I'o: Sinclair Radionics Ltd,
I FREEPOST St Ives,
| Huntingdon, Cambs. PE174BR

J

l Please send me

| [OSinclair Scientific kit at £19.95
[1Sinclair Scientific builtat £32.35
{1 Sinclair Cambridge kit at £14.95

I [}Sinclair Cambridge built at £21.565

I All prices include 8% VAT.
| *| enclose a cheque for £...omrecnne ,
made out to Sinclair Radionics Ltd,
and crossed.

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

IITITTTIITT]

| *Delete as required.

| signed

l Name

I Address

| Please print. FREEPOST —no stamp
needed. PW/12/Z:J

[_] - ]
Sir=i=ir-
Sinclair Radionics Ltd,

FREEPOST St. Ives,

Huntingdon, Cambs. PE174BR.

Reg. No: 699483 England. VAT Reg. No: 213 8170 88.
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TAKE 2©

DAVID ANDREWS

No. 66 1C PHOTO TRIGGER

A series of simple transistor projects, using not more than twenty components.

tegrated circuit, the SN7400, for a low-cost

novel application, acting as the sensing
circuitry for a photo detector. There are innumerable
applications for this type of circuit. This particular
one will operate in a multitude of roles without
change to circuit layout or component values and
possible uses range from burglar alarms to process
control and object counters.

ONCE again we turn to that very useful in-

+4.5V
-0
N
PCC1
ORP12
T
D1
IN4148 +‘ 2 13
3 (a) 12 Control in
—O
(c) .
R2 4 11
2:2k 1c1
5 SN7400 |10
6 (b) 9 Output
912 . )
22k d
7 8 Output
@D ov
_ '}

Fig. 1: Circuit of the photo trigger using an SN7409.

Photo detector

The photo detector itself is a photo-conductive cell,
PCC1, which forms part of a potential divider circuit
with R1. When the cell is illuminated the potential at
the junctiory of these two components rises to some
positive level, the actual level depending on the
degree of illumination and on' the value of R1. As
long as this potential exceeds +3V, with the power
supply of 4-5V the circuit will work satisfactorily.
To achieve this level it is necessary to use a reason-
able level of light such as the focussed beam of a
small torch. In the absence of illumination PCC1
becomes a very high resistance and the potential
referred to falls towards zero.

The potential is applied to the input of a trigger
circuit comprising ICI (a) and (b), Positive feedback
is achieved by R2 in conjunction with D1. Even
though the controlling potential may rise slowly the
regenerative feedback action causes the output of
gate (b) to change rapidly and the change occurs as
the input voltage moves around the +2:5V level.
There is a certain amout of hysteresis built in and
this is set by the value of R2.
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Direction of strips

— o t+a5V

PCC1

-——

x
R2| _—I:"‘: — — -~y Control in
LA G [ - e II
_.1 x — A’y Output
e
_ [T

x=Break in conductor

Fig. 2: Simple layout of the circuit using Veroboard.

The sense of the signal at the output of gate (b),
pin 6 of the integrated circuit, is such that it rises to
+35V when the cell is illuminated and falls to zero
volts when the cell is obscured. We could have left
the circuit at that stage and have said that the out-
put was at pin 6; however we can make use of the
other two gates within the integrated circuit to make
the device more versatile.

Control operation

Firstly we introduce a control operation by means
of gate (c). The control signal should come from a
source impedance of 2kQ or less and should be a
DC level of either OV or +4-5V. A control signal
of OV will hold the output of gate (c) at +4-5V
irrespective of what the photo detector might be
sensing. We call the output signal at pin 11 the
OUTPUT (NOT ‘output’) and use the final gate in
the package (d) to invert this, thus, for the con-
ditions stated, when the control signal is at OV the
final output at pin 8 will be OV irrespective of the
illuminating conditions. If the control signal is
switched to +4-5V the output at pin 8 will be
+4-5V when the cell is illuminated and OV when

it is obscured. The OUTPUT signal at pin 11 will be
the opposite of this. .

Audio square wave

If desired, the control signal could be an audio
frequency square wave. When the cell is in darkness
the output at pin 8 will be zero volts but when
illuminated the audio frequency will appear at the
output. Should the control facility not be required
pin 12 can be permanently wired to the positive
supply rail. An advantage of having the complemen-
tary pair of outputs is that one can select the “bias”
of the system; this is particularly useful if the output
signals are to drive relays which may be required to
be biassed either “ON” or “OFF”.
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The layout of the prototype control panel is shown
in the photographs. Since all functions are DC con-
trolled the layout is not critical and can be altered
to suit your own requirements. Also, as mentioned
earlier, any features which you do not require may
be omitted.

The manual tuning drive was constructed on a
framework built mainly of aluminium angle, as
shown in Fig. 8a. Details of the drive-cord arrange-
ments are given in Fig. 8b.

1 )
. _~% spring

’»11-’2" drive drum

Modified pointer
assembty

@“ = T-VR105 set

fully clockwise

\
d dri
% ) Cord drive AMO2LS
Front panel 93/4"x 41/4"x 16swg aluminium A
. Fig. 8b: Drive cord stringing
: \ ’)":;,"" arrangements. The pointer assem-
Dial backplate cut from : bly is modified by trimming the
53/4" x1'% 1 aluminium angle - ends of the carriage to clear the
- puiley mountings and also Inverting
the pointer on the carriage.
"
- - &
” >4
s,
Assembly mounting Bracket
8x 3/‘" x %”aluminium angle
bolted to front panel 5
VR105 mounting bracket
2"x 11/2"x1ﬁswg aluminium
Fulley mounting bracket Double bracket formed from
53/4" x 5/; x 5/; aluminium angle 1"x 1" aluminium angle Fig. 8a: Construction of the proto-
(cut-out to clear drive cord) (space to suit cord drive shaft) AM 0248 type tuning and dial drive.
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TABLE 2
Voltage analysis

Metar 20ki1{Vdc—negative lead to OV rail, all read-
ings In valts. No aerial connected.

H.T. Supply at C303 13V,

Transistors
: & | b ke
8* | gl g2 d —_—— e
— i 1 TP 108 T2 8S 0
Tri01 01 0 (&5 13 Tr 201 726509
Tri02 04, O [1:4 13 Tr 202 5-5/8-5 121
* Subject to wide variations between transietors.
Integrated circuits
Pin [Reading Pin |Reading
Ice 1,83 18 IC 202 1 23
g . B8 6 241
10 58 g,10 64
13 1 12 13
15 | 48 t See Table 4,

INITIAL TESTING AND
SETTING UP

Before any RF adjustments are made it is wise to
check the DC conditions at each stage in turn. A
construction error or a faulty component is likely to
produce an incorrect voltage in an associated part
of the circuit. Table 2 shows the voltages to be ex-
pected at important points in the circuit when
measured with a 20,000 ohms per volt meter, on the
range most appropriate to the voltage to be
measured.

Switch on and check the voltages appearing in the
front end and oscillator stages. If they are correct
connect the meter, on its 2-5V or 3V range, to the
positive end of VR104 which should be adjusted until
a reading of 2-0V is obtained with VR105 at mini-
mum and S101 switched to Manual.

Now solder in R205 to apply power to the IF sec-
tion and check the voltages against Table 2. Follow
the same procedure with the demodulator and stereo
decoder integrated circuits to complete the initial
testing. The voltage appearing at pin 15 of 1C201
indicates the strength of the signal at its input. A
high reading here could indicate that a programme
is being received or that there is some instability
in the IF section. If rocking the tuning control does
not reduce this voltage to the correct level, check
that all the IC201 decoupling capacitors and the link

joining the top and bottom earth planes are in place.

ALIGNMENT

When all the DC tests have been completed satis-
factorily you are ready to move on to the final stage
of construction, aligning the receiver. Connect two
lengths of screened wire to the Left and Right audio
output pads ready for attachment to the output
socket. Remove the temporary earth wire and mount
the receiver in the die-cast box. The earth connec-
tion is now made via the mounting stud in the power
supply section of the pcb.

Connect a short length of wire from the centre pin
of the aerial socket to 1101, as shown in Fig. 7, and
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solder the audio output leads to the 5-pin DIN socket
(Fig. 9). If your audio amplifier is earthed via its
mains plug, avoid hum loops by breaking the earth
connection between the tuner and the, amplifier
(which is made by the screen of the audio connecting
lead) at a convenient point.

RF/IF ALIGNMENT

The method of alignment adopted depends on the
facilities available to the constructor. Two methods
are therefore proposed; the first requires the use of
a VHF signal generator but the second needs only
another, aligned, FM tuner.

FIRST METHOD

Short out the oscillator coil, L106, with a croco-
dile clip and connect the signal generator to the
‘hot’ end of L104. The output level of the generator
should be set to about 1mV and the frequency set
to the nominal centre frequency of the particular
ceramic filter used. The filters are graded into batches
of varying centre frequency, each frequency being
identified by different colours. Table 3 lists the fre-
quencies and their corresponding colours.

If a signal strength meter is not included a high
impedence multimeter should be connected to pin
13 of IC201. By varying the frequency of the gene-
rator slightly about the nominal value it should be
possible to detect a deflection on the signal strength
meter or the multimeter. Once this has been found
the core of the mixer load coil, L1035, should be ad-
justed until maximum deflection is obtained. This cir-
cuit has a low Q so the peak is very broad.

Leaving the generator frequency unchanged re-
move the dustcore of 1.202. The tuning meter should
now show only a slight deviation from the null posi-
tion. Screwing in the core will make the tuning meter
give a large deflection to the right, pass through the
null position and deflect to the left before returning
to the null.

This demonstrates the S-shaped curve of the de-
tector, the correct position for the core being that
which resulted in the null between the two large de-
flections. Slight variation of the generator frequency
on either side of the null should now produce deflec-
tions of the tuning meter to the left and right.

To align the front end, first remove the clip from
the oscillator coil and set the tuning voltage to the
low end of its range. Sweep the generator frequency
slowly over the range 80-100MHz when a deflection
should be observed on the tuning meter or multi-
meter. Once this has been located, set the generator
to 88MHz and separate or push together the turns
on the oscillator coil to produce a maximum deflec-
tion again. Then transfer the signal generator to the
tuner input and maximise the deflection by adjusting
L101, 102, 104. As the signal ‘strength reading in-
creases, the output of the signal generator should be
backed off to avoid overloading or oscillator pulling.

Fig. 9: Audio oulput connec-
tlons to match DIN Standard
amplifier Input socket,

Case
Rear view



Rear view of control panel with major
components identified.

Next change the tuning voltage to maximum, in-
crease the generator frequency to 105MHz and re-
store its output to 1mV. Vary the generator frequency
about 105MHz until a signal strength meter deflec-
tion is obtained and bring this to a peak at this fre-
quency by adjustment of VR101-103. The alignment
at the bottom end of the scale does not have to be
altered as the two adjustments do not interact when
done in the manner described.

SECOND METHOD

This method may be used by those who do not
have access to an RF signal generator. A second
FM tuner, which must have an IF of 10-7MHz and a
tuning meter, is used both as a signal generator and
as a monitor to check the frequency of the local
oscillator of the tuner which is being aligned. Connect
a loop of wire to the aerial input of the second tuner
and place it in the proximity of the oscillator of the
first. Set VR105 to its low-voltage end and adjust
.106 until the local oscillator appears as a carrier
at 98- 7MHz on the scale of the second tuner.

Now reverse the situation with the wire loop feed-
ing the first tuner and the second tuner set to
B88MHz. Adjust the tuning control of the first tuner
until the tuning meter (or a multimeter connected
as in the previous section) gives a deflection, indi-
cating that the local oscillator of the second tuner is
being received. L105 is now adjusted to maximise
the response and L202 is adjusted as described in
the previous section.

It now remains to align the RF circuits. Discon-
nect the wire loop and connect a good FM aerial.
The sensitivity of the tuner is such that some stations
will be received even if the RF stages are not cor-

rectly aligned. Set VR101-103 to maximum voltage:

and tune in a signal near the bottom of the band
(the local Radio 2 transmitter will usually be the
most suitable). Now adjust 1.101, 102, 104 to produce
maximum response on the signal strength meter.

Adjust the presets VR101-103 with a signal towards
the top of the band, a local radio station for example.

DECODER ADJUSTMENTS

The alignment of the stereo decoder is very simple
and requires no special equipment. With the receiver
tuned to a stereo transmission the core of L203 is
screwed in until the stereo indicator illuminates. The
lamp will now remain illuminated over a range of
several turns of the core and the correct setting is
at the middle of this range.

The precision of this setting may be increased
by use of the BBC test tone transmissions on Radio
3 each evening after the end of normal broadcasting.
These transmissions include a tone in one channel
only. With the tuner connected to an amplifier and
speakers, the speaker of the channel with the tone
should be disconnected and the setting of 1.203 varied
to give minimum signal in the other channel.

USING THE TUNER

We would like to conclude this series of articles
with a description of the tuner in use so that con-
structors can check the operation of their receivers
and get the best use out of them.

The operation of the tuning meter is straightfor-
ward. The centre-zero meter should give a slight de-
flection to the left (low frequency) with no signal
present. As the receiver is tuned through a trans-
mission from the low frequency side the meter will
deflect strongly to the left, pass through zero and
then deflect to the right. The correct tuning point
is at the central zero. For maximum accuracy, tun-
ing should be carried out with the AFC off.

If the centre-zero tuning meter is omitted from
the tuner the signal strength meter may be used
as a tuning indicator by simply tuning for the maxi-
mum deflection. This method is, however, not as
accurate. Table 4 shows the voltage at pin 13 of

~—continued on page 742 735
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Number 49

SGS TBA 790 AUDIO POWER AMPLIFIER

grated circuit available in various forms which

have absolute maximum voltage ratings of 12,
15 and 18V and respectively providing maximum
output powers of 1-2, 2:2 and 3-45W into an 8 ohm
loudspeaker.

The TBA T90KSD

In this article we will discuss the TBA 790KSD
device which has an 18V, 3-45W rating, having the
type of encapsulation shown in Fig. 1. The bracket
is permanently attached to the back of the device,
acting as a small heat sink. The bracket contains
two holes, tapped 6BA, by which it can be fastened
to a larger additional heat sink. For most applica-
tions at normal room temperatures the additional
heat sink is not required. However, the constructor
will often find it convenient to bolt the device to
a sheet of metal and this will help to cool it.

%CJ;/X/‘;?J;/// A A A, 4 «.zz//;//“/‘/%/ o
: \ |

THE TBA 790 is an audio power amplifier inte-

.
Additional Bracket
heat sink

TBA 790KSD
[AM075]

Fig. 1. The integral bracket of the IC provides the normal heat sink for
the TBA 790 series.

The pins of this IC are in the quad-in-line con-
figuration, the connections being shown in Fig. 2.
Constructors are advised to solder directly to these
pins, partly because sockets for quad-in-line devices
are not easily obtainable and partly because the use
of a socket renders spurious feedback more likely.

Circuit

A simple circuit for the use of the TBA 790 is
shown in Fig. 3. The input impedance of the device
itself is very high, typically 50 MQ, and the circuit
input impedance is therefore normally determined
by RI. The high input impedance enables the circuit
to be used with ceramic record player cartridges.

As the value of R2 is reduced, the amount of
negative feedback decreases and the gain rises,
being equal to 8000/R2. Thus if R2 is 100 ohms, the
voltage gain is 80 or 38dB. R2 should not be less
than about 39 ohms where the voltage gain is 200

736

Mark to identify pin 1 (under the body of the device)

Bootstrap [|1 Positive supply

(internal connection) (L2 13 (Internal connection)
Frequency compensation [:3 12 Qutput

(Internal connection)[_1_|4 " (internal connection)

Feedback network :5 .10 Earth
(Internal connection)[_1_|6 (Internal connection)
Input E? Earth ‘

TBA790 (top view)
Fig. 2: Pin connections for the TBA 790. The heat sink is omitted for

clarity.

or 46dB, since instability is likely at very high gain.
The value of R2 should not, generally, be greater
than about 200 ohms.

Frequency compensation

The components C2 and C3 provide frequency com-
pensation. Ideally their values should be chosen
according to the graph of Fig. 4, although these
values are by no means ¢ritical. One should there-
fore estimate the gain required and then ascertain
the value of R2 in Fig. 3. The value of C3 can then
be read from the left hand side of Fig. 4 and the
value of C2 from the right hand side of Fig. 4.

)

+Vce
8n
LS
-_470uF
Input r &
> 7 TBA 790 b
R1$
2°7M _
oV

Fig. 3: Bas ic circuit of the TBA 790 as an audio amplifier.
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Fig. 7: below, is a practical circuit of a radio receiver using the TBA "’K o
790K SD and a ZN414. D3 +12V to
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12k
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'
oV
Power supply at a fraction of a per cent until the power eaceeds
The maximum output power which can  be about 2-6W. It then rises vapidly with the onset of

obtained from the TBA 790KSD at various supply
voltages is shown in Fig. 5 where an 8 ohm loud-
speaker is employed. In general it is wise to regard
the maximum power supply voltage as about 16V
to allow a small margin of safety.

It can be seen that an outpul of just under 2W
can be obtained when the device is used in a 12V
car radio, although more than 2W should be
obtainable when the battery is being charged.

The quiescent current is only about 10mA at 15V
or TmmA at 10V, but it will rise to around 1 to 3A
when .3W is being delivered to an 8 ohm speaker.
The efficiency (output power/input power) is
typically 65 per cent at the 2-7W level.

The circuit shown has a frequency response which
is 3dB down at about 70Hz and at about 12kHz.
The use of a capacitor of larger value for C5 of
Fig. 3 will extend the bass response, whilst the high
frequency response can be altered by changing the
value of C2 or C3.

‘The components R3 and C4 of Fig. 3 compensate
for the speaker inductance.

The total harmonic distortion is plotted as a
percentage agamst‘the output power in Fig. 6 for
a 15V supply and an 8 ohm Sp(‘dkel It can be seen
that the total harmonic distortion is fairly constant

clipping to about 10 per cent at 3-4W.

Typical use

The writer has used the TBA 790SKD as the
output stage of a very simple radio receiver
employing the well known Ferranti *ZN414. The
circuit is shown in Fig. 7. The voltage gain of the
audio amplifier has been set at about 80 which has
been found to provide good volume. The two diodes
D1 and D2 are forward-biased silicon diodes which
stabilise the ZN414 supply voltage. It these diodes

are replaced by a resistor, the receiver will not
function satisfactorily over a range of supply
voltages. The gain of the ZN414 circuit can be

adjusted by altering R1, reducing it in value or
removing it altogether if the ZN414 stage oscillates.

The diode D3 in the supply lead is included to
prevent the destruction of the TBA 790 if the power
supply is accidentally connected with the wrong
polarity. It may be omitted if desired.

The coil L1 consisted of about 80 turns of 28 SWG
enamelled copper wire close wound on a 4in. long
ferrite rod. A long-wave coil of around 220 turns
of much finer wire could be placed at the other
end of the rod and switched into circuit to replace
L1 if long wave reception is required.
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PART 13—PHASE SHIFT CIRCUITS

attenuation factor, as described last month.

Apart from the potential divider effect of the
resistor. and total circuit impedance on the input
voltage, the circuit introduces what is called Phase
delay. This means that when a sine wave signal is
applied to the input we will see an attenuated sine-
wave at the output but the peaks and troughs of the
wave will not occur at the same instances of time. To
confuse the issue, the time discrepancy between input
and output depends on the frequency of the signal
we apply. This is not an easy feature to demonstrate
without an oscilloscope but we hope the following
experiment, coupled with a bit of thought, might
clarify the situation a little.

VR1§'i 'l
5k

<

THEE(E is more to a top cut filter than an

—O
+9V

AM 0258
Fig. 90: Experiment to show phase shift in a top cut filter.

In Fig. 90 we shall simulate an AC input signal by
moving the wiper of VR1. Because we are limited to
slow movements (low frequencies) we shall have to
use a suitable high value capacitor for Cl1 so that
useful signals can be measured on the meter MI.

This meter must be sensitive, 20,000 ohms per volt, -

and switched to a low DC voltage range, about 2 or
3 volts. The voltage at “A” will be set by the
potentiometer and can be anything in the range of
0 to +9V. We can, with a bit of manual dexterity,
make this voltage follow a near sinusoidal pattern; to
do this, start with the wiper at minimum voltage and
rotate it, slowly at first, reaching a maximum speed
of rotation at the half way point, then start to slow
down gently until you reach the top end of its track.
You should aim to slow down progressively, so that
you don’t suddenly stop when you reach the top.
Having reached the top, peak positive voltage,
immediately start turning the knob the other way,
slowly at first, speeding up to the halfway point and
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then slowing down as you reach the bottom end,
again without an abrupt stop. This needs a bit of
practice but it is not as difficult as it might at first
appear. If you manage to do this satisfactorily the
voltage at the wiper should approximate to a sine
wave and if repeated over and over again should pro-
duce a waveform something like that shown in Fig.
91.

IRvacyivil

—
(a

(b) Time
Fig.91: (a) Ideal sine wave oscillating about zero volis. (b) Approximate
waveform from Fig. 90, oscillating between zero and +9V.

The thing to do now is to monitor the voltage at
point “B” on the circuit as you go through the “sine
wave” cycle. Initially make the cycle stretch over
about two seconds and watch the meter closely.
During the slow portion of the rising waveform the
meter will read virtually nothing but as you speed
up at the halfway point the meter voltage will rise.
As you pass the halfway point and slow up towards
maximum you should see that the meter voltage

AM 0260/
<*——Point A
,+—Point B 77N
l, (4 \
’a ¢ 1
(a) (b)
Y
/’ \ /
A
\ /
\\ \ ’
S \\—/
(c) (d)

Fig. 92: Progressive construction of waveform obtained in Fig. 91 (b).

!



starts to fall back to zero and reaches zero just as
you reach maximum voltage. The voltage you see on
the meter should be proportional to the rate at which
the input signal was changing. If you had an oscillo-
scope the output voltage would trace out the line
shown in the progressives of Fig. 92.

When you turn the potentiometer in the opposite
direction, describing the negative half of the input
sine wave, the meter will try and read backwards so
reverse its leads and you will find that a similar
effect-is produced in a negative direction. If you
repeat this cycle many times you can imagine that
the voltage at point B has the same sinusoidal shape
as that at A but it is reduced in amplitude (attenua-
tion by top cut filter action) and it reaches a positive
peak as the input voltage is going through the centre
part, the fast moving part, of its positive going swing.
The voltage at B is zero when A is peak positive,
maximum negative when A is moving in a negative
direction and zero again when A is at its peak
negative, zero volts, level. The final trace in Fig. 92
clearly shows that the voltages at B are out of step
with those at A by a quarter of a wavelength.

Because a complete wavelength of a sinewave is a
cyclic event we sometimes say it corresponds to a
360° cycle hence we can say a quarter of a wave-
length is 90°. Using this nomenclature we can say
there is a 90° phase shift between the input and
output signals for this circuit, at the low frequencies
we are considering.

If you had a signal generator instead of a potentio-
meter as an input signal and a double-beam oscillo-
scope monitoring the voltages at A and B you would
see this more clearly. You would also see that if the
frequency of the input signal were increased the
amplitude of the output would increase but the phase
shift would also start to reduce. As the input signal
frequency becomes very high the phase difference
approaches zero and the output becomes an almost
exact replica of the input, both in phase and

amplitude.
Input signal 1/4 wavelength or
(point A) 90° phase shift
: ! : I | | |
I 1 ! | |
Y AW I 1\ ! o
! \ : | | : | | |
J ) | ! | ' | |
| ; ! | ! 1 ) |
i 1 i | |
I VR R S
| | | | |
N W S U N
,l N : | |y : \ : I R
SN | ) A\ | /N
o/ v\ [ wf v\ ) \\
I N L NY LY
: |‘\ ; l'l I T\ : l’l ' P\ —
f o [ LA ! Iy Time
\ \ ) ! N | 1A
) NV t ANV | AN
| AN 1 [N | | [
Output signal (point B) attenuated and phase shifted

Fig. 93: Curves showing 90 phase shift of LF signal through top cut
filter.

We can thus say for a top cut filter:—
1. At very low frequencies we get 90° phase shift and
heavy attenuation, Fig. 93.
2. At very high frequencies we get no phase shift and
little attenuation.
3. At intermediate frequencies we get a graded scale
of phase shift (between 0° and' 90°) and graded
attenuation, depending on the frequency we choose,
and, of course, on the values of the components in
the filter.

This phase shift effect can be put to good service
in certain types of oscillators. To obtain oscillation all
we need is an amplifier with frequency selective
positive feedback. This means that we have to take
the output of the amplifier and at a certain frequency
feed it back to the input with a phase relationship
that enhances the output.

We have seen several examples of the opposite
effect in amplifier stages, previously described in
this series. Negative feedback was achieved by feed-
ing the signal from the collector of a transistor back
to its base. A single transistor stage, in grounded
emitter configuration, has 180° phase shift between
its input and output, when the input moves positive
the output moves negative and vice versa. To get
positive feedback we must arrange to feed back a
signal that is in phase (i.e. having zero or 360° or
any multiple of 360° phase shift).

One simple way of doing this is to use two tran-
sistor stages, one cascaded into the next. The output
of the second stage will be 360° out of phase with
the input to the first and this is equivalent to there
being no overall phase shift. If we feed the output
signal back to the input the circuit will oscillate at a
frequency set by any frequency dependent com-
ponents, capacitors or inductors, that form part of
the loop, from input to output and back to the input
again. If there are no such frequency sensitive de-
vices and the amplifier is DC coupled then the
oscillator becomes locked in one or two possible
states (it tries to oscillate at zero frequency!!). This
circuit is, in effect a bistable which has been de-
scribed in a previous part.

180° phase shift 360° phase shift

Stage 1 Stage 2 Qutput
(introduces (introduces —()
180° shift) 180° shift )
Feedback |
[ ittt signal )I
! Frequency selective | ip————=
circuit (if desired)
A 4

This block diagram shows concept o an oscillalor, producing zero
phase shift, gain and frequency selective feedback.

For regenerative feedback to occur, a pre-requisite
for oscillation, it is necessary for the gain of the
amplifier to equal or exceed any signal losses in the
feedback path. Positive feedback alone is not suf-
ficient. We can turn the two transistor stage into a
free running oscillator as shown in Fig. 94. The
capacitors determine the frequency and, if looked at
from a different view point, this circuit is very similar
to a free running (astable) multivibrator. Changing
the value of the capacitor in the feedback loop
changes the frequency of oscillation; you can try this
and,. with the values given, the frequencies should be

. in the mid-audio range. Layout shown in Fig. 95.

If we accept that we can get 90° phase shift from
a simple RC filter it might seem that two such filters
cascaded into one another Fig. 96(a) would give us
180° phase shift. This would be true of signals of
zero frequency but, apart from zero frequency being
a rather impracticable concept when dealing with
oscillators, the attenuation would be infinite and no
measurable signal would be seen at the output. If,
however, we extend the logic a little and consider
three such filters connected together (Fig. 96(b) )
there will be a specific frequency that undergoes 60°
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1st stage | 2nd stage I Loudspeaker driver
i ! -
| | +9v
! R7 {
R1 R3 : R5 10k |
470k 10k | 470k |
|
— :
Tr 1.
c2
BC1o8 (Si.-e‘c:u:nion)'l :
{ < |
! |
| o ’
' I
R2é | RG% | LS
100k . | 100k | 35~
cr | I 700
47pF | | ov
| N ! o
[¢ Canti ) . ! Feedback loop [ I
see caption
i B !

Fig. 94: Two stage amplifier converted to an oscillalor, frequency being deternuned mainly by C2 and C3 .

0—1 90° shift
c1 '/ for DC
180° shift
Input c2 for DC
(V voits)
Output
Bil g2 (zero volts)
O -0
(a)
' 60° shift
1
120° shift
c2
'(':,p\:‘:ns) 180°shift
R1 R2
Oo—
(b)

Flg. 96: (a) Two stages cascaded as shown will give theoretical 180"
phase shift at zero frequency. (b) With three stages each stage will
give 60° shift at a certain frequency giving 180° shift oyerall.
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Flying lead for feedback

Fig. 95: Layout for Fig. 94. Try values of 1000pF to 0-47uF for C2 and
C3 in any combination.

phase shift through each of the three stages. Three
lots of 60° shift give 180° shift overall but this time
we are no longer dealing with zero frequency; it will
be a finite frequency and although there will be con-
siderable attenuation it will cerlainly not be infinite
and we can guaraniee at least some measurable
signal at the output for this particular frequency.

It can be shown that if cach of the resistors in the
three slage filter have values R (in ohms) and the
capacitors arc of equal value C (in farads) the
frequency that is subjected to 180° phase shift is
given by:—

1

= 27CRv 6

Because of the inter-relationships of impedance,
reactance and frequency the attenuation for this
circuit at this parlicular frequency is always a factor
of 29, .

We can now conceive using this network to replace
the second transistor in our experimental circuit, to
give 180° phase shift instead of the second transistor
and simultancously determine the frequency at which
this phase shift occurs. By using this network in the
feedback path of a single transistor stage we should
be able to get regenerative feedback at a predeter-
mincd frequency provided that the voltage gain of



e e e £ s MY | I

N—p—i—p—=#s] H ov

+9vV

S el | ||

. e S 1277 ||

el Ty |

—9
+9Vv

R1
470k
2200pF
c4 Ccs
2200pF 47uF
H
R2 RS <SRG R7§ =
100k 10k D10k | 150 700
ov
Feed<back r

the single transistor stage exceeds 29. ldeally the
gain of the amplifier should be greater than, but as
near to 29 as possible, otherwise clipping will occur
and providing the gain is just right the oscillator
will produce a very pure sinusoidal output waveform.
VR1 introduces a controllable amount of negative
feedback and thus sets the gain of the amplifier,
Fig. 97. Start with this set to maximum resistance
and no oscillations will be heard in the loudspeaker;
as it is reduced in value a pure note will be heard
and reducing its value to zero will provide zero
negative feedback, maximum gain, and some dis-
tortion might be heard in the loudspeaker as clipping
starts to occur. The latter effect will depend on the
transistor latent gain. Layout is given in Fig. 98.

This is a very useful and simply made oscillator
for audio and sub-audio frequencies and is some-
times used for generating low frequency vibrato
signals in electronic organs as it has a comparatively
pure signal content. The only problems are that the
gain of the amplifier needs setting carefully for
optimum performance and that it is rather difficult
to change its frequency of operation with a variable
control. Small changes in frequency can be provided
by varying the value of one or two of the resistors
in the feedback loop by small amounts. The best way
of setting the frequency to a predetermined value is

AM 0267

Fig. 97: below, a working phase shift oscillator. C2, C3 and C4 with RS,
R6 and input resistance of Tr1 in parallel with R1 and R2 set frequency of
oscillation. Fig. 98 : above, gives layout for circuit of Fig. 97.

to leave the resistors fixed and substitute different
sets of capacitors in the feedback circuit.

Phase shift has many other useful applications in
electronics and it can be obtained in other ways.
Under some circumstances it can be detrimental
and is sometimes encountered unexpectedly in audio
amplifiers giving rise to undesirable.spurious oscilla-
tions.

Next month: Some more applications of positive
feedback.

P.W. SANDOWN-—continued from page 735

I1C201 measured for various signal strengths for a
typical tuner. This information may be used to cali-
brate the signal strength meter if required, although
quite wide variations can be expected between
tuners.

With the muting or squelch switched off there is
considerable inter-station noise and the usual dis-
torted output as the signal enters the edge of the
tuner passband. With the squelch in operation the
background should be silent until a noise-free signal
is received. It should normally be left on unless a
weak signal is being received.

L

TABLE 4
Signal strength
TABLE 3 meter indication
TONSE GBS Voltage at | Approx
i e Pin 13, | signal level
Colour Centra 1C201 at aerial
coda frequency (v} sochket
[MHz} —
01503 L]
Crange | 10-625 0-4 [ 1V
Yellow 10665 1-3 | 10uy
Grean 10700 20 100N
Blue 107385 30 imy
Vialet 10-775 46 10mV i

The stereo defeat facility automatically inhibits the
decoder when the signal falls below the level re-
quired for noise-free stereo. Alternatively the tuner
can be held in the mono or the stereo mode inde-
pendent of the signal level by moving the mode
switch R203 to the appropriate position.
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EKCO ZU540

Sound Project ZU540 from Ekco is a
tuner-amplifier/turntable/Dolby cas-
sette tape recorder unit.

The Dolby noise reduction system
operates on both record and play-
back. The v.h.f. varicap tuner employs
4 push-button pre-selectors plus free
tuning and a built-in stereo decoder
with beacon indicator.

The transcription-type 2-speed
record player uses a Philips GP400
magneto-dynamic cartridge with a
15 micron diamond stylus.

There is a facility for using chrome
dioxide tapes on the recorder and
there is an automatic level control
with a manual override.

An electronic tape-end auto stop
allows for automatic ‘pop-up' dis-
engagement of the cassette keys.

Output power is quoted as 20W per
channel into 4Q.

I have tried out this unit and found
it to give excellent quality reproduc-
tion through the DX181 speakers
which come with the system.

I cannot give full details of the
impressive specification in the limited
space | have here but please write to
Pye Limited, P.O. Box 49, Cambridge
if you would like further details.

colinriches

BANISH THE IRON!

Banish the soldering iron—that's
what Radio and TV Components
have done with their latest car radio
kit.

All the electrical connections are
made through colour-coded press-on
tags and R and TV Ltd. claim that a
complete novice can build it in under
two hours.

The “Tourist TT" has five push-
buttons which can be tuned to any
pre-selected station. Four operate on
m.w. and one on L.w.

This new radio kit developed from
the firm's very successful and
efficient “Tourist” radio, utilises an
i.c. and a p.c. board allied to tested
sub-assemblies. Constructing the

kit is simply a matter of fixing the

various component assemblies to
the chassis using the screws pro-
vided.

The kit features permeability tuning
and long-wave coils to ensure good
sensitivity and selectivity on both
bands. The r.f. sensitivity at 1MHz is
said to be better than 15uV and
power output into a 3Q speaker is
claimed to be better than 4W.

Both the tuner and the i.f. module
are pre-aligned and the kit is suitable
for 12V positive or negative operation.

The kit comes complete with step-
by-step assembly instructions and
instructions for installing the radio
into the car itself.

This excellent kit is available by
post or direct from Radio and TV
Components Ltd., 21 High Street,
Acton, London, W.3. The price is £7
plus VAT. Postage and packing
cost 55p.

Extras available are a speaker with
baffle and fitting strips, at £1-65 (post
and packing 23p) and a retractable,
matched locking aerial for £1-37 (20p
postage and packing).

We are publishing a Special
Product Report on the “Tourist TT"
car radio on page 704 of this issue of
Practical Wireless.

00600040

COMDEL SPEECH PROCESSOR

The Comdel CSP 11 is a communica-
tion aid designed for any system
using a microphone for voice trans-
mission. Its prime feature is the
achievement of peak limiting without
distortion which is the very un-
desirable by-product of conventional
speech clippers. Therefore the aver-
age or 'talk power' gain obtained is
more effective.

Features of the CSP 11 are:
instantaneous limiting action; no
appreciable distortion; talk power
gain greater than 10dB; optimum
frequency response for voice; in-
stalls in microphone lead; all silicon
solid-state circuitry. The unit costs
£55 (including VAT and postage and
is available from [Interface [nter-
national, 29 Market Street, Crewkerne,
Somerset.
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. N
D |203 Telephone Amplifier—Suction

PRICES

or CALLERS or BY POST

G.B. Carr/Pack |5p per item.

|
2 DI20| Telephone Amplifier—=—Cradie £7-50
3 T1206 2 Station Intercomm £4-95
4 TI306 3 Station Intercomm £9 95
5 TI406 4 Station_Intercomm £12-50
6 TAIA 2 Station Telephones Intercomm £13-50
7 WI.22 Station Wireless Intercomm £18-20
8 DP303 Door Phone Intercomm £7-00
9 PK3 ETCH your own printed circuits £2-:25
10 EA41 Reverberation amplifier £11-75
11 US50 Ultrasonic switch £12-75
12 XP4002 Photoelectric alarm system £13-50
13 Solid state tachometer £11-30
14 Power dash transistor assisted ignition £13-50
15 Car auto lock £2-75
16 4 amp 6-12 volt battery charger £4-85
17 FF2} Car radio/tape quad adaptor £4-68
I8 Fully disappearing car aerial €2:00
19 Electric disappearing car aerial £7 80
20 ET (FI10C9) Morse Code Key/Buzzer £1:70
21 VHIOS5 aircraft band convertor £4-50
22 LM300 50K Disco mic. £12-95
23 DF50B 50K Communications mic. £5-75
24 Car tighter plug 12v voltage adaptors
300mA (state 6/74/9 volt) £1-95 ea.
25 STC time delay module £1-50
26 Gravenire 931A photo electric unit
{with data) -50
27 3 ch. 3 x 500 watt sound to light £21-50
28 3 ch. 3 x 1000 watt sound to light
plus overide ‘28
29 150 w. lighe display proiector with wheel £23-50

30 MMI (B2005) 4 channel 9 volt mixer £4-20

31 MXI00 deluxe 4 channel mixer £6°78 - S £5-
32 167 (G1320) Stereo headphone amplifier £10-50 | I YA = S5ai RIN=TF Ererene 3o
33 MPI2 6-CH. Slider control mixer £27-95 - " . Shunts 25/50/10A £4-50
34 RE 208 stereo phone adaptor £2-25 “Living Sound” made specially for 3100 IMA Stripchart recorder  £44:00
35 Ds02fstencolphonss PRt || BhEo By I T E40 AC Multi voltmeter £19-75
6 15200 one: o screw witl ibrary case
;7 s 1505::;::°Pph°n; I 550 Post paid (GB)' o o 1TEIS Grid dip meter 440KHZ- ZBMH%S
8 G130 and G1305 stereo phone controls £2-95 or or or |
39 C'?r stereo speakers in pods. SpecnaI‘2 0 %68 2: ‘|‘<7) éggg (:-65 ;;kgS 28;;"&2::.,::010',‘%?" £21 30
offer ‘95 pr. . . ‘
40 Crystal lapel microphone £0°60 | Cl20 £1-83  £354 £5-60 TOOHHE, o 20HZ_200KHZ £19. i
4} E1052 car speakers "'°'"/"“" fadar £1500, *HM350In circuittransistor tester £19-50
42 Bib Groove Clean (Rel. No, 42), ¢17¢ | SPECIAL OFFER CASSETTESTORAGE | ;3025 Celuxe meter I-300 MHZ £6-95
ib Record care kit (Ref. No. 43) i . *TT145 Compact transistor tester £14-75
44 Bib cassette recorder care kit (Ref. Rotating unit up to 32 cassettes 0 £19-
No. 26A) 196 / stackable £3 60 pp [5p Igg -36 R\I/SRosrsl 20HZ-200 KHZ % 75
45 Bib casserte Tape splicing kit (R Car unit__with bracket for 10 ‘SE§)4(?ASDI G 0 @ o '5
No. 24 £1-64 ‘ s (AR o [0 I M i ome vester £15-30
46 BASF recl reel Hobby Box 240 C1-55¢0pe 500,000 KHZ (carr. £1) £43-00
yi7992000J0 N cadphones £1-50 | ELECTRONIC More selection — bigger 23043 5 CH F/A meter [-300 MHZ €5-75
:g ACo(:(s)e(l)(b:r‘.l‘::;::zroaT: o £ P £1-55 COMPONEN sto::ksl of delectromc co'm- Resutance sub box Posti etc. { g ?g
o TS ponents and equipment for Capacitator 3
Plugs) £)°85 supply purpose. Let us 2 amp var. transformers (carr. £1) £6-55
20 410 ES Microscope . £5:70 & EQUIPMENT quote for your requirements R.d:opac:lvuy counter 0-10 (carr. £1)
g{ lf{g%s)g)?;« cos}f‘9;ollat eliminator g ;-g (Please enclose large SAE with all enquiries) £9
ape Head Demagnetiser .
§3 Cambridge pocket calculator £16-95 Mains unit for above (carr. SOP), £3-73
54 BC808 % Pocket calculator FIBIE BUILD IT PA-DISCO-LIGHTING Equipment
55 BC817 Memory pocket calculator £18°95 YOURSELF
56 BCM 850 % and memory calculator £33:25 = Ready to use and use again.
57 Sinclair scientific calculator £26 95 i Educational and practical
57A Sinclair Cambridge Memory £22-50 MW/LW Portable ‘- All transistor circuits with
58 Antex soldering iron kit (SKI) £3-30 radio £7-98 pp 32p full handbacks,
59 Bib record care kit {Ref. No. 59) £1-17 MW/LW Radio tuner ) .
60 5pc Chassis punch kits £5°50 €525 pp 20p 10 in I, 10 projects
61 Longs de?oldenng ool :;:g 9 volt regulated power 5-93 Post 20p
62 in line mains suppressors - supply €215 pp I15p S0 in I, 50 projects
63 fjszh“""’) 7 way stereo speaker | IS wattinverter £13-95 Post 250 | withour doubt UK's best range of
Weller 8200D-PK expert gun kit £6°20 ; £5-20 pp 30p 150 in |, 150 projects modular and complete equipment, Light-
'S’ Dec breadboara £1-98 | 40 watt L Ere £21-50 Post 30p ing, kmmnx. nl\-;ropholnes. accessories.
2 d £4-29 . pp 40p speakers, amplifiers, lenses, etc., etc
%‘ 8§§ g:::ggz::d £7-50 Sinclair microaaxzi.g radilv:5 ::g;::(': x(}%szgos(fl;sg ERAELELsxlo,:‘:kIAﬁB(RSeEfEN?O[RB) YO?DUI?S“ET;
T breadb: £3 65 A P P
l:n?::her:;sol%a:gnz gun £2 30 Sinclair Cambridge pCal— Radionic X 40 40 (Radio) AT HENRY'S DISCO CENTRE 309
40 watt soldering iron £1 90 culator £13-84 post paid Projects £9-45 Post 20p EDGWARE ROAD 01-723 6963.
615 Power supply | 590 SWR  meter 790 Capacitive 715 Photo cell
for 2 x 20 £9-47 Burgular alarm switch £8-97 80 To BE
£6-64 630-STAB Power Az 795 Electronic A
230 AMJFM  aerial supply 6-12v 835 Guitar preamp. continuity K
()7 amplifier €329 0"558-1K 69" 24 £€4-99 escer €497 | ADDED TO
310 Radio contro! N‘\ =V 4 240 Auto packing | 690 DC motor 840 Delay car alarm | 860 Photo timer
reciever £3:29 — /L light £€6-90 speed Gov. £6-99 £15-51 ALL ORDERS
09 SFennr] WS T A |25 Mic, preamp | oo S 875 CAP. Discharge | 235 Acoustic Alarm
ectronic ignition for car
345 Superhet RIC | 127 Mok reds s | 525C 120-160 MHZ Chaffinch €192 fremeve | S (Export VAT FREE)
v N -
i i VHF tu 707 Windscreen Qi DANEZ
65 Simple transis | 157 Friere [VggoP | dinai gy e | 00 Stone, g | e 0| FOR MORE
. 5708 LF genera(or £7-9 tor 65 ignal injector
s sw?“ amelifier |, 1308Honol e nerol 10Hz-1mHz 760 Acoustic switch,{ 255 Level indicator £1-65 ELE‘ IRONICS
120 D amp | 605 Power Supply £21-45 12-57 €698 390 VOX £13:62
€47 for 115 £5-31 | 5755 Sq. wave gen- | 780 Metal Detector | 525 120-160mHz 432 Testakit £21-83 SEE BACK PAGE
125 Stereo control | 610 Power supply erator 20Hz- (electronics VHF timer 670 Buffer Battery
unit £6-61 for 120 £5°31 20Khz  £19-77 only) £10-91 £11:31 Charger £7-59

UK'S LARG

TRANSISTORS, VALVES AND SEMI-
CONDUCTOR DEVICES - ANY QUANTITIES

EST STOCKISTS

.“._'/

Ceramic Filters
Miniature 10-7 MHZ filters

40p palr

IC IF

CA3089I0 7MHZ!C£1 94
Sinclair 6 w. IC ICI2
with data and PC board
£€2-10 Radio IC Chip
ZN414 Radio IC with
circuit £1-20

Stereo Cassette Tape
Head Replacement for

most recorders £2:20
Strobe Tubes
ZFTBA  (simi-
lar to 4A) £4-00
ZFTI12A £5:00
7segmaent
indicators
3015F with
data £1:70 ea
Spring delay
units
HR42 9” twin spring £3-30
pp 20p HR[6” twin spring
£6° 85 pp 25p
(=5

MM 53I4 slngle chlp clock
with CCT
Ultralomc tranlducorl
with data/circuits £€5-90 pr

ELECTRONIC

COMPONENTS

(Post/Packing 15p per 1-6

items B unless stated)

Fibre optics

0-01” diam. mono filament
£5-50 per 100 metres
0:13” diam. 64 fibres
£) per metre
I5m diam
£10:50 each
Radio Control XTALS
Matched pair for 465 KHZ
IF £2-00 pr. for all supernet
trans. RX's

‘Handsets

Lightweight telephone
handsets_brand new com-
plete with diagrams for
intercomms £3-00 pr.
MARRIOT TAPE
HEAD

ar Hugh Impedance
‘18' Med. Impedance
*36' Med. Impedance
‘63" 2 track mono.
High Imp.

Erase Heads for '17°
‘18" and ‘36’

‘43" Erase Head for '63’ 759
Stereo Cassette Head £1-20
Bogen UL290 Erase £1:50
(Post, etc. t5p any quantity)

mares  tails

£2-50
£3-50
£5-00

£1-75

(carrjpacklng 35p)

U4324, 20k/V  with
case £9-25
U435,  20k/V  with
steel case £8-75

£12-50
£16-50

U4313, 20k/V with steel case
U4317, 20k/V with case

U434I, 33k/V 4+ transistor tester steel

cas, £10-50
U4323, 20k/V plus IKHZ

OSC with case £7-70
171-2, 20k/V siim ty| £5-95
THLJ3D& 33DX) ZPIV Robust £7 -50
TP5SN, 20k/V (Case £2-00) £8-28
TP10S 2K/V ‘25
TW20S 20K/V £10-00
TWS50K 50K/V £11-28
EPIOKN 10K/V £9-95
AF105 50k/V Deluxe {case £1-90) £12-50
SI00TR 100k/V Plus trans. tester £22-50

General Test Equipment

(t carripack 50p. *c/p 30p unless stated)
New Revolutionary Supertester 680R
680R Multi-tester £18-50
Accessories

Transistor tester £11-00
Electronic volt. £18-00
Ampclamp £11:95
Temp. probe £11-95
Gauss meter £11-9%

Signal injector £5-

EDGWARE ROAD, W2

309 PA-

Electronic Centres
404-406 Electronic Components & Equipment01-4028381
isco-Lighting High Power Sound 01-723 6963
303 Special offers and bargains store

All mail to 303 Edgware Road. London W2 1BW

HiFiand
Electronics
Centres Open
9am-6pm

Prices correct at time of preparation. Subject to change without notice E.&O.E
743



variety of i.c. audio amplifiers available, with

power outputs ranging from 1 to 6 watts r.m:s.
As with the majority of semiconductor devices, the
prices of these have dropped in recent years and
most now represent very good value for money.

This article describes an amplifier based on such
an i.c., the Motorola MFC8020, which gives a maxi-
mum output power of 2W r.m.s. into a 15Q load.
A peak power of about 4W is available. In the
configuration used here the device has a typical
distortion level of approximately 0-5% at full output
at 1kHz, with an input sensitivity of 250mV r.m.s.

The prototype was made for use as a tape recorder
monitor amplifier, but as the input impedance is
high it is also, suitable for use in simple record
playing equipment in conjunction with a crystal or
ceramic cartridge. With the addition of a suitable
preamplifier it would of course be suitable for many
other applications.

The unit has built-in volume and simple tone
controls. A circuit of a simple mains power unit for
the amplifier is provided.

IN the medium power range there is now a wide

744

A diagram of the internal circuit of the MFC9020
is shown in Fig. 1. Basically this is divided into two
sections. The first four transistors form a differential
amplifier while the other five form a fairly ¢on-
ventional complementary class B output stage.

Operation of the differential amplifier is quite
simple. For high gain and input impedance this uses
two darlington pairs. The first is used in the emitter
follower mode, and the output of this stage is
developed across the emitter resistor. The second
darlington pair operates as a grounded base amplifier
to the signals appearing across the emitter resistor.
No voltage amplification is provided by the emitter
follower stage which provides the circuit with a high
input impedance and has a low enough output im-
pedance to drive the grounded base stage. The
grounded base stage does provide a degree of voltage
amplification.

Neither an emitter follower, nor a grounded base
stage provides any phase change to the signal, and
so the input to pin 7 is in phase with the output at
pin 5. There is a second input to the circuit at pin 8.
For an input at pin 8 the second darlington pair will
operate as a common emitter amplifier, with the
amplified and inverted output appearing at,pin 5.
Thus pin 7 is a non-inverting input and pin 8 is an
inverting input.

OUTPUT STAGE

This is quite conventional, the only unusual feature
being that two transistors are used in the upper
section, and three in the lower, rather than the more
usual two in each section. The two silicon diodes
connected across the two inputs to the two sections of
the output stage operate as low voltage zeners, and
provide a suitable bias for the output transistors to
reduce cross-over distortion to an unnoticeable level.
The diodes also provide temperature stabilisation of
the output stage.

Under normal operating conditions the output
stage is biased to give about half the supply poten-
tial at the output (pin 3). The two upper transistors
operate as another darlington pair in the emitter
follower mode, providing current amplification to
positive-going half cycles. The lower three tran-
sistors consist of another darlington pair, this time
in the common emitter configuration, driven by a
pnp common emitter amplifier. There is 100%
negative feedback between pin 3 and the emitter of

&

s

- Fig. 1: Internal circult of the MFC9020.
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Fig. 2: Circuit diagram of the 2 walt i.c. amplifier. VR is 12k VR2 470k
a simple tone control.

Tone

the first of these three transistors, and this forms
what is termed a compound amplifier. Like an
emitter follower, a compound amplifier provides no
voltage gain, but has a high current gain. It also
has the input and output signals in phase. These
three transistors amplify negative-going half cycles.
Due to the high current amplification of the output
stage, the output at pin 3 is at a very low impedance.
and can directly drive the loudspeaker via a d.c.
blocking capacitor.

AMPLIFIER CIRCUIT

A circuit diagram of a practical amplifier using the
MFC9020 is shown in Fig. 2. The input is taken via
R1 to the volume control, VR1. C2 couples the signal
from here to the non-inverting input of the i.c. This
input is biased via R4 from a potential divider across
. the supply, R2-R3. Cl1 and C3 are decoupling
capacitors.

The inverting input is biased from the output of
the i.c. by the potential divider, R5-R8. This intro-
duces negative feedback and helps to give a stable
biasing arrangement, though it seriously reduces
the sensitivity of the circuit. C5 and R6 are therefore
used to decouple some of the a.c. feedback and so
provide increased sensitivity.

A simple treble boost and cut tone control is
provided in the feedback network. This consists of
VR2, C7, C8, R9, and R10. With the slider of VR2
towards the right, R10 and C8 are in effect shunting
R8. The impedance of R10-C8 is frequency depen-
dent, and reduces as frequency increases. The
negative feedback in the circuit will therefore in-
crease with frequency, causing the response of the
amplifier to drop at high frequencies. With VR2 in
this position the circuit is given top cut.

With the slider of VR2 at the other end of the
track, C8 and R10 are in effect cut out of circuit due
to the high value of VR2. However, R9 and C7 are
now shunted across R6 and C5. Again, the impedance
of these will be frequency dependent, but as they are
connected across the other section of the potential

divider, the feedback will be increased as frequency
increases. This gives treble boost. R9 and R10 are
required to limit the effect of VR2 to a certain extent,
in the interest of good stability.

Capacitors C4 and C9 are required for good
stability. C6 couples the output to the loudspeaker.
R7, which is the load resistor for the differential
amplifier, is connected to the positive supply via the
L.S. so as to give bootstrapping to the circuit.

The input impedance of the amplifier varies with
the setting of VRI, but is about 2-1MQ at minimum
sensitivity, reducing to about 700kl at maximum
sensitivity.

% components list

AMPLIFIER

Resistors, ; watl, 5%
R 100k RE 12hE2
R2 1ML} RT  10H()
R3  270kil = R8  220k{}
R4  1:5 M} R9 - 33kQ
.~ R5* 100kil R10 15kQ

T V&R1h§ 2 Mit log. VR2 470kQ lin.

&

Capacitors 5

C1  100uF 25v Cs 10uF. 10V

2 b-uF C6 400uF. 25V

€3 » 0-68uF * ¢ C7 0-01uF

C4 '330pF polyester - C8 0-001uF polyester
“ el C9 56pF polyester

Miscellaneous
. Motorola MFCO020 (available from SCS Compo-
.  nents}: Materials for p.c.b., 15{1 loudspeaker, rated
at 2 Watts r.m.s. or more; Wire, solder, etc.,

POWER SUPPLY
R11 39002, &W, £ 105, C9 1000uF 50 C10 500uF
95V Tr1 MJEA4D D1-D2 1N400M D3 22V, 1W
zaner. - T1 Maing transtormer 20-0-20Y 250 mA
secondary. S1 d.pst. F1 250mA.
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CONSTRUCTION

A printed circuit board measuring 3!4 X 3in. is
used and this carries all the components except the
loudspeaker. Fig. 3 shows the pattern of the copper
side of the p.c.b., and also the drilling points. Fig. 4
shows the component layout on the board.

The integrated circuit requires two 14in. long slots
in the p.c.b. into which its heat tabs fit. These are
cut using a coping saw or a fret saw. Although
potentiometers with pins which fit into p.c.b. mount-
ing holes are manufactured, these would not seem to
be widely available to the amateur, and this p.c.b.
has therefore been designed to accept ordinary
potentiometers with tag connections. The tags are
taken under the edge of the p.c.b.. and soldered to
the copper backing.

POWER SUPPLY

The amplifier requires a supply of approximately
20-22V. As the i.c. has a maximum supply voltage
rating of 24 wolts, it would be difficult to find a suit-
able unregulated power supply circuit considering
that the amplifier has a class B output stage. This
is because the supply should not rise to more than
24V under quiescent conditions, with a current con-

Fig. 3: above, shows the PCB layout
Loudspeaker actual size. Note that this is turned
- through 90° compared with Fig. 4.

+22v
Fig. 4: Jeft, shows the layout of com-
ponents on the PCB. The tags of
tnput VR1 and VR2 are soldered to. the
’ underside of the board.
oV

VR2
Tone
Sla
L |
i
i
AC I
mains :240\/
i
)
)
N
f
e e 1N4002
O

VR1
VYolume

Fig. 5: below, Is a circuit of a suitable
stabilised mains power supply unit
for the amplifier,

sumption of perhaps only 10mA, and yet maintain
about 21 volts under full load conditions with the
current consumption peaking as high as 500mA.

It is more practical to use a simple stabilised
circuit as shown in Fig. 5. This is a fairly standard
configuration, using a zener diode stabilisation circuit
feeding an emitter follower. This uses few com-
ponents, and can easily be constructed on a small
tagstrip or connector block. The MJE340 can be
mounted on a strip of aluminium which will act as
a heat sink and can be bent to form a suitable
mounting bracket for the component. [ ]



GOING BACK...
—= "

Story of the P.S.E.

HILE reading through one
Wof my favourite vintage

radio reference books, the
BBC Year Book of 1930, I noticed
a page devoted to telling listeners
about power supplies for their
receivers. It certainly was in-
tended as a seripus article then
but these days one cannot help
but smile when one reads about
a BBC warning on making a
direct connection between a re-
ceiver and the mains supply. So,
below are a few pointers which
listeners should have taken note
of in the days 10 years or so
before World War II.

“No receiver can give really
good quality reproduction if the
power supply to it is inadequate.
Since broadcast receivers first
came into use by the general
public there has been a tendency
to gradually increase the power
supply to the last stage of amplifi-
cation. Electric light supply mains
provide a constaat and convenient
source of power for wireless re-
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ceivers, but in no circumstances
should the mains be connected
direct to the receiver without the
use of an intermediary mains-
unit.

A year ago, the BBC drafted
a pamphlet which describes the
many ways in which electric light
supplies can be utilised for wire-
less receivers. The publication of
this pamphlet has been delayed
owing to the fact that a number
of bodies, such as the Institution
of Electrical Engineers, the
British Engineering Standards
Association and the Radio Manu-
facturers’ Association, are all
interested in its contents and the
BBC naturally is anxious to con-
form with their views and wishes.
It will however be published as
soon as possible.

The BBC wishes to take this
opportunity to warn listeners
most seriously against the direct
connection of their receivers to
supply mains, and also strongly
recommends that no listener who
is unaquainted with handling
power and electric light circuits

should attempt the home con-
struction of a mains-unit. It is a
far more difficult matter to build
a safe and satisfactory mains-unit
than it is to build a valve re-
ceiver. Owing to the danger to
life if a number of improperly
designed and constructed mains-
units come into use by the listen-
ing public, the Institution of
Electrical Engineers, in collabora-
tion with the other bodies con-
cerned, has drawn up a set of
regulations which governs the use
of electric power supplies to wire-
less receivers. One set of regula-
tions, by the LE.E. has already
been published but new and more
detailed regulations are now
under consideration. These new
regulations, if agreed, will be
written in formal technical
language and it is thought that
many listeners will not be able
to follow them conveniently. 1t is
therefore probable that in its
mains-unit pamphlet, the BBC
will print an explanation written
in more simple terms.

In conclusion, listeners are re-
minded that they are likely to
have some difficulty in the future
with  electricity supply con-
tractors, fire insurance authori-
ties and other similar bodies, if
they are using a mains-driven re-
ceiver which does not conform
with the agreed regulations.”

1 suppose it is a matter of
familiarity breeding contempt
since electronic enthusiasts have
been successfully  assembling
mains operated equipment and
power supply units for a very
long time now without any serious*
losses among their numbers from
electric shock!
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These interesting photographs
show some “mint” items of
vintage radio equipment kindly
provided by Mr. Ken H. Rann of
Lancing, Sussex.

It’s rather unusual to locate
brand new components but new
items in their original boxes are
interesting items indeed!
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by Eric Dowdeswell G4AR

HIS month I am glad to be able to give a plug
for the West of Scotland Amateur Radio
Society. Publicity and QSL Manager Graham

Bleakley reports a thriving membership of 80 and
space for many more and promises a warm welcome
for SWL’s, young or old. In the past the club has
concentrated more on the interests of the licenced
amateur so it is very good to hear that the SWL is
actually being welcomed! It is an unfortunate fact
that many clubs catering for the licenced chap tend
to spurn the SWL who goes along once, gets the
cold shoulder and then decides to drop the idea of
pursuing the hobby. The fact that the SWL of today
is the licenced amateur of tomorrow seems to escape
notice. The SWL is also only too pleased to be a
general dogsbody around the club, taking on tasks
that no-one else wants to do, especially on Field Day
events. SWL’s in the Glasgow area are invited along
to 81 Virginia Street, Glasgow every Friday evening
at 8pm to sample the Morse classes, junk sales, films,
library and lectures etc. More details from Secretary
K. Drinkwater at that address.

Steve Blake (Aylesbury) joined the flock with a
report of 40m doings including a mice collection of
ZL’s on SSB. Hope Steve will favour me with some
details of his gear in his next log. Michael Crimes
(Exeter) has forsaken VHF now that he can really
hear the DX on his shiny new Yaesu FR50B coupled
to 132ft of wire via an ATU. Like several other re-
porters he is a little \disgusted with the antics of the
Italian boys especially when a rare call pops up.

Michael Green A8088 (Northwich, Cheshire) refutes
any suggestion that the 4m band only comes alive
in contests and submits a long list of G’s heard in
one evening on his home-made converter plus CR100
and 4-element beam at only 12ft. Regular John Porter
(Baslow, Derbys) is glad to have left the classroom
for an OND course at Chesterfield Tech. His Trio
9R59DS was not allowed to get cold, evidenced by
the list of DX from 15:to 160m. Andrew Darragh
(Wetherby, Yorks) sends his first log and promises
more. Last reported in 1968 it seems, getting married
in the interim, now ‘back on the rails’ and I should
jolly well think so! A Geloso converter puts signals
into an AR88 from a 12AVQ trapped vertical and
nine radials per band!!! He must be located in the
centre of the racecourse up there!
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Alan Rae (Glasgow) found a few nice calls on 20m
thoughtfully omitting the lists of W’s that are not of
much interest to anyone. Tim Charles (Colchester)
in again with six pages of notes and calls gives the
impression that he never goes to sleep! His long wires
suffered in the gales but one would never think so!
Interesting catch was FOLC on TMHz with two watts
of SSB and over S9 at that. I'm a bit put out to hear
Alan had to look up ST2 in the prefix list since yours
truly was ST2AR for 15 years! Incidentally, I've just
had the very great pleasure of meeting ST2AS in
London. I'm glad to say that I started him off as a
SWL some years ago when he was a medical student
and now he is Dr. Ibrahim, opthalmic surgeon and
the only active ST2 for some years past.

Bernard Hughes (Worcester) also stuck at 20m
SSB which seems a pity with a lovely FR500SDX!
The other bands are quite lively too, OM! Bernard
keeps a record of the number, of countries heard on
each band and wonders if anyone is interested in
seeing a totals table in this column from time to
time? Paul Barker (Sunderland) is another of the
sleepless brigade! Three pages of rare ones from 15
to 80m including several on SSTV but nothing excep-
tional this month, he says!

Max France (Warrington, Lancs) now has an RA1l
but still prefers his old R107 for sorting out the DX
on 80m. Back to school means less burning of the
midnight oil however, so it looks as if 20m will be
favourite for some time now, with a picture rail
aerial. Ought to be good for SSTV!

Log extracts

Max France:—80m PQONS PZ0CJ VS6DO ZL2CB
5Z4LW 6Y5BM 20m VP8NS XV5AB XW8GV.

Paul Barker:—15m CX2AAO (1700) 20m JW5DQ
KH6IAG KL7MF KX6LP VS6FB ZD3U ZK1DJ
4W1GM 20m SSTV CT1TX 16RME KI1LEM LU4CN.

Bernard Hughes:—20m HKOBKX KM6DZ TR8VE
YK1KAS 4W1GM.

Tim Charles:—80m ZL3NC ZJ4AU 40m CE5BMN
YA2KL ZL1AUL ZL2ALR ZL3PW 20m HK4SAJ
HKOBKX JYSUMC KC6BL TG5YD XZ1AB 2m
DC3GEC DC4JHA.

Alan Rae:—20m CR3AX HK3CKW K3CI/OE
K7RSC.

John Porter:—15m EA8JP PYSRW 20m CT3AT
EASFB FY7AU KV4AD TGSVN TR8SS ZB2CH
8RI1CB TI2AJF.

Steve Blake:—40m EA9AI HCOHM KZ5PW MIC
SV1DO TU2DO VK7GK XE3U ZL3AR ZL4GN ZL4KS
8P6AG.

Michael Crimes:—20m CR4BS DUIXK ET3USE
HZ1AB ST2AY VP1IMT VP2DH 4W1GM.



Andrew Duragh:—15m CX2XC VQIMC VU2DK
ZP5NT TPS8AQ 20m AC3PT CR30ON DU2EF FC2CD
HR2JAG JY9GR KC4AAC KG4AM ST2AY TA2QR
VKIXX VPSHA VS5MC ZD7SD 8R1CB.

CW stations in bold, remainder SSB. Please note
that logs should be in alphabetical order for every
band.

by Charles Molloy

OY PATRICK reports again from Derby. With
R his Trio 9R59DS communications receiver he

has logged Dakar, Senegal on 764kHz; Amman,
Jordan on 800kHz; Rio de Janerio, Brasil on 980kHz;
Cluj, Romania on 1151kHz; Tripoli, Libya on
1250kHz; Conakry, Republic of Guinea on 1403kHz.
Roy sends a mobile report of reception in North
Wales. The receiver is a National RF 1400 portable
connected to a car aerial and his daytime reception
includes BBC Radio Merseyside on 1484kHz; BBC
Radio Cumberside 1457kHz; Piccadilly Radio in Man-
chester on 1151kHz; Manx Radio, Isle of Man on
1295kHz (good signal) and 1594kHz (weak). After
dark Tunis was heard on 962kHz and the Voice of
Tangiers at 2000hrs in Arabic on 1232kHz.

M. J. Clarke (Warley) is a self confessed local
radio enthusiast. Using a Philips RL210 portable
receiver he has pulled-in BBC Local Radio outlets
at Blackburn on 845kHz; Stoke on 1052kHz; Derby
on 1115kHz and Birmingham on 1475kHz together
with IBA Capital Radio on 557kHz and Birmingham
on 1151kHz.

Timothy James (Southampton) has been tuning
around the medium waves with his Fidelity RAD16.
He reports hearing Capital Radio (London) on
557kHz; Radio Solent on 998kHz; Radio Medway on
1034kHz; Radio Sweden on 1178kHz and Radio

Brighton on 1484kHz.

Peter Kirkbride (Kenilworth, Warwickshire) still
enjoys “scanning the medium waves” with his 20
year old Bush valve receiver. He mentions reception
of AFN Frankfurt on 872kHz and Munich on
1106kHz; Radio Sweden on 1178kHz; Radio Tirana,
Albania on 1394kHz. Peter asks if it is possible to
pick up North America using this receiver. Provided
that a good outdoor aerial is used it should be
possible to hear a few of the stronger trans-atlantic
signals when conditions are good for reception of
this area. Try after 2330hrs GMT for CJON St John’s,
Newfoundland on 930kHz; CBA in Moncton, New
Brunswick on 1070kHz and WNEW in New York
City on 1130kHz.

Mike Larvin (Redcar, Cleveland) has a Pye 1403D
and an ITT Weekend Automatic Radio. Both are
portable receivers and although neither has a socket

_ for an external aerial for the medium waveband and

external aerial 25m long and 20ft high is pressed
into use by means of the following ingenious device.
“] use a 6 inch ferrite slab wound with 75 turns of
20-30 SWG wire one end of which is connected to a
good earth and the other to the aerial”. The slab is
brought near the receiver until peak signals occur,
coupling being by induction between the slab and the
receiver’s internal aerial. Mike’s log includes WKBW
Buffalo NY on 1520kHz at 0230hrs GMT; BBC Relay
Stations in Cyprus on 638kMz and 1322kHz; AFN
stations in Germany on 872kHz (Frankfurt),
935kHz (Berlin), 1106kHz (Munich), 1142kHz Stutt-
gart); Budapest, Hungary on 1340kHz at 2245hrs;
Norte, Portugal on 755kHz and 1061kHz. A total of
23 BBC local outlets were heard as well as London
Broadcasting on 719pHz and Metropolitan Radio
(Newcastle) on 1151kHz with Radio Clyde and
Piccadilly Radio in the background.

Clive Barwood (Grimsby) is another local radio
enthusiast. He uses an Ekco Mariner 6 valve domestic
receiver connected to an outdoor aerial 75 ft long
and 25ft high. He reports hearing Capital Radio
557kHz; IBA Birmingham 1151kHz; Metro Radio
also on 1151kHz; Manx Radio 1294kHz and BBC
Radios at Stoke 1502kHz; Cleveland 1546kHz and
Leicester 1594kHz.

SHORT WAVE BROADCASTS
by Derek Bell

HELLO there! my name is Derek Bell and our
editor has invited me to take over Malcolm
Connah’s Short Wave News column for a
spell. May I say that I hope all readers will give me
the same help and friendship that they gave Malcolm.
All columnists must rely on the help of their readers,
especially in this sort of column, since it could be
said that the readers write the column with their
contributions. I hope also that in your letters you will
pop in a line or two telling me what you would like
to see included in this feature.

Having said all that 1 will declare the meeting open
with the first log. This is from another first timer,
namely David Lovatt of Cheadle, Staffs, and he
reports the following:—

5980 SBC in English at 2130

5990 Prague in English at 2131

6010 Budapest at 2136

6800 Pekin S/on at 2030

7200 Deutsche Welle at 2031
15350 Peace and Progress at 0920

This is a shortened version of a superb log from
our thirteen year old correspondent who is equipped
with an Ultra domestic valved receiver and a 60
ft aerial suspended 20 feet above terra firma.

Christopher Hall of Birmingham has the other sort
of aerial, a 4-ft telescopic one, bolted to his Bush
VTR178 Multiband. Using this line-up he reports an
impressive list of catches the cream of which is as
follows:—

6185 R. Norway in English at 1200
9770 R. Australia at 1600 .
11955 B.B.C. Malaysia relay in English at 1500

1 was interested in your comments at the end of
your letter Christopher. As far as DX clubs go one
must rely on the adverts they place in various maga-
zines so “yer pays yer money and takes yer choice”
in other words! Your request for the latest informa-
tion on equipment for the BC stations however
brings forth the information that Uganda is pressing
ahead with a new SW transmitter setup that will
bring the voice of Uganda blaring out loud and clear.
Recently a member of Radio Nederlands staff went
on record as saying that they are to increase the
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power of their transmitters, another victim I fear
of the “power game”.

From the biggest to the smallest now, Paul Heath
says his equipment “is somewhat joked about”. This
Heath kit (sorry about that!) is a home-built HAC
one valver plugged in to various “out board motors”
namely an ATU and feeding out through a transis-
tor amplifier. Well Paul, let them laugh!, you pulled
in a fine list, as is shown below:—

9005 Voice of Iran at 2020

9625 R. Jerusalem at 2000 (This is R. Israel, Paul)
9655 R. Damascus at 0830

9670 A.W.R. Portugal at 0945

You remark Paul, that you have received QSLs
from only a couple of stations but that “there are
more to come”. Well OM, this is purely a matter
of being patient. Radio Tirana, for instance, has been
known to take 125 days to deliver, while Polish Radio
Warsaw has taken only seventeen. Your logging of
Damascus on 9655 was fortunate since Damascus is
a notorious “wanderer” having been heard as far off
frequency as 9630.

My final letter for this month is written by Robert
Hill who hails from Hough, near Crewe, and he re-
ports that he heard:—

9005 R. Tehran in English at 2015

9480 R. Tirana in English at 1830

9550 R. Finland in English at 1605.
11775 R. Bucharest in English at 1300

Having Crewe as a QTH seems to me to pose some
unusual problems, I imagine it is possible that with
all the QRM around from electric railways DXing
is rather difficult. I would be interested to find out if
I am right.

Well folks, that winds up my first venture into the
pages of Practical Wireless. I hope that having read
it you will feel that you want to write in with your
logs (see address box) so I look forward to hearing
from you, best 73s to you and yours.

BROADCAST BANDS

Short Wave and VHF/FM reports by the 15th of
the month to Derek Bell cfo Practical Wireless,
Fleetway House, Farringdon Street, London,
EC4A 4AD.

Medium Wave Logs to Charles Molloy, 132
Segars Lane, Southport, PR8 3JG.

AMATEUR BANDS

Logs covering any amateur band/s in band/
alphabetical order by the middle of the month to
Eric Dowdeswell G4AR, Silver Firs, Leather-
head Road, Ashtead, Surrey, KT21 2TW.

A reprint of the P.W. Tele-Tennis series is
being prepared and will be available shortly.

Further details in the January 1975 issue of
Practical Wireless. :

ALL PRICES INCLUDE V.A.T.

SPEAKER BARGAINS £
EMI 13” x 8” 3, 8 or 15 ohm
Plain | 2:05
With  Co- Axlul Tweeter
8 ohms only . 2:20
Twin Tweeter . 370
Type 350 8 2%r 15 ohm,

E ohm, 10 watt
i B ohm, 10 watt
L' B ohm, 20 watt
ﬁ" x 57 C/Mag. 5 watt
A" x 5” Dualcone

8 ohm_ 10 watt

GOODMANS 64”8 ohm
Dualcone . s

ELAC 8" 8 ohm Dualcone .

ELAC 8ohm Dualcone 10 watt

FANE 7" x 4” 3 or 8 ohm ..

AOASTRA 10” 8 or 15 ohm,
10 watt

BAKER GRDUP 25 12” 8 or
15 ohm, 25 watt )

. & P,
5" 8 ohm, C/Mn
24 8 ohm or MPohm P

TWEETER & CROSSOVER
EMI 31”3 or 8 ohm C/Mag . 1.20
Cone Tweeter 8 or 15 ohm,

watt
Cone Tweeter 8 ohm, 3 watt 1-45
Horn Tweeter 8 ohm, 20 watt 6-40

Dome Tweeter 8 ohm, 30 watt
Crossovers CN23 (3 ohm),
CN2§ ¢ ohm) CN216 (16

‘P.a'P.

KIT FORM CABINETS TEAK VENEER

12 x 12 x 6 with 8” 8
61” and 3}” cut o

17 x 10 x 9 with 8" or 137 x 8”
cutout

18 x 11 x 9 with 13” x 8” cutout
for EMI 350 d e
P. & P. ea.

MICROPHONES

CM70 Planet stick metal,
swlitch crystal

DM160 Dynamic omni-dir
ball metal

UD130 50K/600 ohm, unl-dir
ball me al

Tw209
CONDENSER MIKE 600 ohm

Cassene Stick Mike with R.
Control onfoff switch
(2-5 & 3:5mm J/Ply)

P. & P.

SOLDERING moT
ANTEX CN240 15 1
SKt Klt(iswntt Iron
2 spare BIb etc.)
CARTRIDGES & STYLII
ACOS GP91/2SC or 3SC ster.

GP93/1 or 9511 ster.
cryst.
GPN/‘I or 96/1 ster.
eram,
GP101 cryst. comp. a
GP104 gter, ceram. .. -
BSR X5M or X5H cryst.comp. 1
SXBM or SX6H cryst.

mp. 1
scsm ster. ceram. I 60

X25 25 watt (low
leakage)
P. & P.

SONOTONE
8TAHC or 8TAHC/G Dlam.
3509 Ster. ceram. Dlam.
GOLDRING G850
G800
G80OE
P. &P,
O. Diamond Stylil for above. .
G800/G850 .
GB00E
P. &P,

CALCULATORS SINCLAIR
+ 19-00

Cambridge

Scientific

BATT LIMINATOR
240v Input 8, 7-5 or 9 300mA 2-95
12v d.c. Input (specify output)

6, 75 or 9 d.c. output at
300mA
P. & P,

TAPES Stnd. LP oP
5" 504 85p 1:00p
80p 1 40p

1-10p 1-30p

PLASTIC LiiRARY CASE§
Reels

For 57
229

eels " 28p
P.&P. 1—3 9p ea. 4 or more, Iottwp

Low NOISE CASSETTES
0

£60 35
90 45:- “n
g SSp S2pn

Cassette Cases 10p
Cnsene Head Cleaner 35p
P. & P. 1-5, 3p ea. 6-10, 15p |ot.
11-20, Post Free.

BIB ACCESSORIES
Tape Editing Kit Ref, 23
Recording Tape

Splicer e Ref. 20
Cassette Tape, editing Ref 24 1- 50
Cassette Salvage Kit Ref. 20 -
12's Cassette Case Ref. 34 £1- 50
Stylus Balance Ref. 32A 1-20
Spirlt Lever Ref, 46 50
Hi-FI Stereo Test Cassette 2:10
Groove-Kleen Regord Cleaner 1- 1’0

0

WHARFEDALE SPEAKER
BARGAIN

Linton 2 Kit (pr) 19
Glendale 3 KIt (pr) , 33
Dovedale 3 Kit (pr) ., 82
Oenton 2 Speaker (pr) 30
Linton 2 Speaker (pr). .
Dovedale 3 Speaker

(each) 4200
Glendaleaspeaker(pr) 57-00 3 00
Kingsdale 3 Speaker

(each) .. 5998 3-00

an
-50
o
an
39-5

Send 25 'ov COMPLETE CATALOGUE u'undlblcg;on first order.

ALL OUR MERCHANDISE IS FULLY

'GUARA

Subject to manfacturer increase and avaifabillty

Riversdale Electronies

Mail Order Department EXIE
PO.Box 470, Manchester M50 4BU.




I.L.P. (Electronics) Ltd

SHEER SIMPLICITY!
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MONO ELECTRICAL CIRCUIT DIAGRAM WITH INTERCONNECTIONS FOR STEREO SHOWN

The HYS Is a complete mono hybrid preamplifier,
ideally suited for both mono and stereo applications.
Internaily the device consists of two high quality
amplifiers—the first talns f |isatl
and gain while the
control and balance.
TECHNICAL SPECIFICATION
inputs: Magnetic Pick-up 3mV RIAA: Ceramic Plck-
up 30mV; Mictophone 10mV; Tuner 100mV; Auxiltary
3-100mV; Input/impedance 47k at 1kHz. Outputs:
Tape 100mV; Main output 0db (0-775V RMS). Active
Tone Controls: Treble + 12db at 10kHz; Bass & 12db
at 10kHz; Bass % 12db at 100Hz. Dlistortion: 0-5% at
1kHz. Signal/Noise Ratlo: 63db. Overload Capa-
bllity : 40db on most sensitive input. Supply Voltage:

" "PRICE £4-50 331

P. & P. free

d caters for tone

The HYS0 is a complete solld state hybrid HI-FI
amplifier Incorporating Its own high conductivity
heatsink hermetically sealed In black epoxy resin.
Only five connections are provided, Input, output,
power lines and earth,

TECHNICAL SPECIFICATION

Output Power: 25W RMS Into8k (. Load Impedance:
4-160, Input Sensitivity 0db (0:-775V RMS). input
Impedance: 47k() . Distortion: Less than 0-1% at25W
typically 0-05%. Signal/Nolse Ratio: Better than 75db
Frequency Response: 10Hz-50kHz & 3db. Supply
Voltage: & 25V, Slze: 105 x 50 x 25mm.

PRICE £5-98 .55

P. & P. free

The PSUS0 can be used for elther mono or stereo
systems. *

TECHNICAL SPECIFICATIONS

Output voltage: 50V (25-0-25V). Input Voltage:
210-240V.

Size: L.70. D.90, H.wmm.c

+ 40p VAT
P. & P. free

TWO YEARS’ GUARANTEE ON ALL OUR PRODUCTS

I.L.P. Electronics Ltd.
Crossland House,
Nackington, Canterbury
Kent CT4 7AD

Tel (0227) 63218

Total Purchase price

Please supply,

| Enclose, Cheque [] Postal Orders (] Money Order (]
Please debit my Access account [] Barclaycard account (]

Account number
Name & Address



ALL OUR PRICES INCLUDE V.A.T.

BSR HI-FI AUTOCHANGER

STEREQ AND MONO
Plays 127, 10” or 7" recorhdl

ty with 12 months’
guarantee. AC 200/250v,
Bize 18} x 11}in.

Above motor board 8%in.
Below motor board 2}in ‘6.95 Post 45p.
With STEREO/MONO CABTR!DGE

PORTABLE PLAYER CABINET

Modern design. Size 18” x 15” x 7” rexine ‘4.50
covered. Large front grille. Hinged Lid. Chrome

:.‘e'n?wll:tor board cut for BSR deck. Post 45p.

SOLID MAHOGANY PLINTH

With P.V.C. Cover. Cut out for most £5 .95

B.S.R. or Garrard decks.
Post 48p

8izse 12§ x 141 x 7}in.

BSR JUNIOR
SINGLE PLAYER |

Heavy duty 4-speed motor with
separate pick-up arm fitted

LP/78 t
Am:‘ﬁ?l‘%!!i:ﬁ?&° £4.95 Post 25p

R.C.S. DISCO DECK
SINGLE RECORD PLAYER

Fitted with auto stop. stereo/mono cartridge, Base-
plate, Sixe llln x 83in. Turntable, 8ize 7in diameter. A/C
mains. 220/250V motor has a separate winding 14 volt to

power a small amplifier. £5 50 rou

8 speeds plays all sise
COMPACT PORTABLE STEREO HI-FI

records.

Two full size loudspeakers 183 x 10 x 8}in. Player

unit clips to Joudspeakers making it extremely compact.

Overall gize only 18% x 10 x 8}in, 3 walts per
channel, plays X ;

all records

rpm 45 rpm

L Bargain Price
Attractive
Teak finigsh £25
Weight 181bs. 85p carriage

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

Bingle pole two-way Surface mouutiug
with fixing screws. Will replace existing
wall switch to give light for return home,
garage, automatic anti-burglar lights etc
Turn on or oft at full or intermediate
Fully insulated. Makers last list price_ M 50 Brand new and

tally guaranteed. o5 ppice £1°95 post 26p.

R

Variable knob

CASSETTE RECORDER IOTOR ONLY. ~
Will replace many type's £1

Volt,

BLANK ALUII!IU
8 x ﬁnASp.B
14 x 9in 90p; 1

CHASSIS. 18 s.w.g. 2fin sides
up 10 x 1n 85p; 12 x 5

in 80p; 12 x $in 50p; 18 x 10in £1.
ALUMINIUM 8x3n8094x|x4in70p.
6 x4 x4in.80p.9 x4 x 4in.21.12 x 4 x 4in, £21-80.
ALUMINIUM PANELS 18 s.w.g. 6 x 4in12p; 8 x 6in 19p;
14 x 8in 2up: 10 x 7in 24p; 12 x Bin 25p; 12 x 8in 84p;
18 x 8in 34p; 14 x 8in 40p; 12 x 12in 47p; 16 x 10in 60p,
S.R.B.P. PAXOLIN PANEL 10 x 8in 80p.

OXESS

ltinch DIAMETER WAVECHANGE SWITCHES, 45p. EA.
2 p. 2-way, or 2 p. 6-way, or 8 p. 4-way,.
1 p.l 2-way, or 4 p. 2-way, or 4 p, S-way,

TOGGLE SWITCHES, sp, 20p; dp. 25p; dp. dt. 30p.

752

* 8 K. ohms to £ Meg. LOG or

R.C.S. STABILISED POWER PACK KITS
All paris and instructions with Zener Diode. Printed Circuit
Bridge Rectifiers and Double Wound Mains Transformer.
Input 200/240V a.c. Output voltlgel auillble 6 or9ori2

or 15 or 18 or 20V d,c. at 100mA
PLEASE STATE VOLTAGE REQUIBED ‘2-20 Post
Details 8.A.E. 8ise 81 x 1} x 1}in. 20p
R.C.S. GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER BRITISH MADE
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
11” x 13" x }”, Respouse 25 c.p.s. to 25 Kc/s, 26 db galn.
For use wilh valve or transistor equipment. 99 Polt
Pull instructions supplied. Details 5.A.E. P
NEW TUBULAR ELECTROLYTICS CAN TYPES
16+16+16/275v48p

2/850V 14p | 250/25V 14p
14p | 500/25V 20p | 50+ 50/300V 50p

8/850V  18p | 1000/26V 850 | go goiasov  gop
v
sy g oo, 4| i ior

100 + 50+ 50/350V85p
32+ 82+ 82/850 65p
S00MFD/350V  95p

4
25/25V 10p | 8+16/450V  25p
50/60V 10p
100/25V  10p 32/350V  40p
LOW VOLTAGE ELECTBOLY'H 5.
1, 2, 4, 5, 8, 16, 25, 80, 50, 100, 200mF 15V 10p.

GOOmF 12V 16p ; 25V 20p ; 50V 80p.

1000mF 12V 20p ; 25V 85p ; 50V 47p ; 100V 70p.
2000mF 6V 28p ; 25V 42p ; 50V 57p ; 4700/63V 86p.
2500mF 50V 62p ; 3000mF 25V 47p ; 50V 85p.

5000mF 8V 25p ; 12V 42p ; 25V 7bp ; 85V 85p ; 50V 95p.
CERAMIC 1pF to 0-01mF, 4p. Silver Mica £ to 5000pF, 4p.
PAPER 350V-0-1 4p; 05 13p; lmF or 2mF 150V lﬁp
500V-0-001 to 0-05 4p; 01 8p; 0-26 8p; 0-47 25p.
MICRO SWITCH llngla pole changeover 20p
MICRO SWITCH sub min 25p.
TWIN GANG. "0-0" 208pl‘+176pl' £1-10.

8low motiou drive 365pF +365pF with 25pF - 25pF, 50p ;
500pF standard twin gang 75p. 120 PF twin gang 50p.
SHORT WAVE SINGLE. 10pF, 80p; 25pF, 55p; 5CpF, 55p.

ELAC 8 x 8in. HI-FI SPEAKER. TYPE 59RM. THIS
FAMOUS AND WIDELY USED UNIT NOW AVAILABLE
AT BARGAIK PRICE 22-95.

10 WATT, 8 OHM. CERAMIC MAGNET,

NEON PANEL INDICATORS. 250V AC/DC Amber, 30p.
RESISTORS. t w., } w., 1 w..20%.1p,2 w. 8p. 10 () to 10M.
HIGH BTABILITY t w 2{ 10 ohms to & meg., 10p.
Ditto 5%, Preferred values 10 ohms to 10 meg., 4p.
WIRE-WOUND RESISTORS. 5 watt, 10 nn 15 watt,
10 ohms to 100K, 10p each; 2w 0-5 ohm to 82 ohms 10p.
TAPE OSCILLATOB COIL. Valve type,

FERRITE ROD 8” x {* 20p; 6 x {” 20»,8 x 1”10p

MAINS TRANSFORMER

Eagle MT12 12-0-12v 50MA
250-0-250 80 mA.6-3v.3-52.6:3v.1a.0

-350 80 mA. 6-3v 8-5a,6-3v. 1a. or 5v. 2a.£3:00
800-0-300 v. 120 mA., 83 v.4 2. C.T.; 6-8v. 2a. 24285
MINIATURE 200 v. 20 mA., 8:3 v. 1 a. 2} x 2} x 2in. 75p
MIDGET 220 v. l5mA.687 2. 21 x8kxQin..
HEATER TRANS. 68 v. 8 amps. £1-20 ilmp 85p
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs
at2amp.,8,4,5,6,8,9,10,12,15,18, 24 and 80 v. !300

ALL POST
25p sach

80p
or8v.2a. 22-50

88

1a 8, 8,10, 21018202!808640480

2a 10, 12, 16, 18, 20, 24, 80, 80 40, 48, 80!400
3a 8 2.16.18202! 808640 48 80 £6-00
5a 0,12, 18, 18, 20, 24, 80, 38, 8, 60 £9-78
g 13 0r 5-0-5 v. 5 amp. £1-80. B-O-GV 500 mA

0p. 9 v. 1 amp 95p. 12 v. 300 mA 75p. 12 v. 500 mA
86p. 12v, 760mA 85p. 48v. 2amp. tapped 12v. or 88v.
£2-00. 20V 8 amp. £2-00,

AUTO TRAIIFOBIER! 115v to 230v or 280v to 115v.
150w, £3-00; 500w. £6-75; 750w. £13-50; 1000w. £18-50.
CHARGER TRMBPOBIEKS Input 200/250'

for 6 or 12v., 1} amp. 21-50; 2 amp. £1-80: 4 amp. £8
BATTERY CHARGERS. Ready built with leads and clips
14 amp. £2 ;4 amp. 24; 5 amp. 24-50.

FULL WAVE BB!DGE CHABGEE RECTIFIERS :

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

MAINS ISOLATING TRANSFORMER

Prlmuy 0-110-240v. Beeondny O-MOV 3 lmpl 780
watts, nhh l‘nlly
enclosed in steel case with ﬂxinx £ | 2

Famons make. (Value £19) OUR PB.ICE 95];
Suitable for outside use.

SET OF 3 MOTORS
FOR COLLARO STUDIO
115 volt TAPE DECK £1-50 Post 50p.

VOLUME CONTROLS | 80 oxm Coax 5» i
BRITISH AERIALITE
AERRAXIAL-AIR SPACED
40 yd. 22; 60 yd. 23.
FRINGE LO

Idea! 625 x;nroolfoo:rs IOI‘ Y

Wirewound controls 1}in. diam. 3 walts. 10 ohm to 100K
British made with long spindles }in. dia 80p ea.

DUAL CONCENTRIC POT 500k LOG + 500k LIN D.P.
switch. Inner spindle 3}in; outer spindie 2}in. 75p.

LIN. L/8 20p. D.P. 88p.
STEREO L/8 §5p. D.P. 75p.
Edge 5K. 8.P. Transistor 25p

E.M.I I3} x 8 in.
SPEAKER SALE !

With twin tweeun £ 4 5 o

And crossover.

watt. State 8 or 8 or

15 ohm. As illustrated. Post 25p
With ﬂ'nloal tw::m cone and ceramic
magnet. 10 watt.

Bass res. 45-60 ®

Flux 10,000 g cm £2 75

State 3 or 8 or 15 ohm. Post 25p

Bookshelf Cabinet 4, .0, 4. £6-60

Fluted wood front Teak Veneer Post 45p

E.M.l. 61in. HI-FI WOOFER 2
8 ohm, 10 watt. Large ceramic magnet {
Special Rubber cone surround.
Frequency ruponle 30-12,000 £4 |
cps. Ideal P.A. Columns,

Hi-Fi Enclosure Systems, etc.
Suitable cabinet 12 x 8 x 8 H 00,
Suitable Tweeter £2-00.

ELAC CONE TWEETER

The moving coil diaphragm gives a good
radiation pattern to the higher frequencies
and a smooth extension of total response
from 1,000 cps to 18,000 cps. Size 8f x
8% x 2in. deep. Rating 10 watt, 8 ohm.
Crossover £1.25

Post 20p

GOODMANS
8in. WOOFER

8 ohm 12 watt. Deep cone.
Heavy ceramic magnet. Bass
resonance 38 cps. hoqnancy
response 30-8,

et o 2375

LOUDSPEAKERS P.M. 3 OHMS, 7 x 4in. £1-25; 8}in. £1-50;
8 x 5in. £1-60; 8iun. £1-75; 10 x 6in. £1-90; 10in, £2-00.
SPECIAL OFFER LOUDSPEAKERS! Al Brand New.
8 ohm, 2}in; 23in; 8¢in; 5in. 8 ohm, 2}in; 2¥in; Bin x 8in;
5in. 15 ohm, SMn 5ln. 6x4in; 5inx8in 7 x din; 8 x 8in.
25 ohm, Blin 8in; 8in; 5 x 8in; 5in. asohm £in; 8in; Sin.
80 ohm, 2%in; 2!in. 120 ohm, Sin. ‘I EACH.

LOUDSPEAKER VOLUMF CONTROL 15 ohm 10 watt
with lin long threaded bush for wood pane! mounting 65p.

RICHARD ALLAN TWIN CONE LOUDSPEAKERS. 8in.
diameter 4W £2- 50. l(nn diameter 5W 8£2-75: Post 25p.
12in, diameter, 6W, £3-30: 8 or 8 or 15 ohm modsls.
SPEAKER COVERING MATERIALS. Samples Largs 8.A.E.
Horn Tweeters 2-186Kc/s. 10W 8 ohm or 16 ohm £2-20.
Luxe Horn Tweeters 2-18 Ke/s, 15W, 8 ohm $£3-50,

TWO-WAY 8,000 c.p.s. CROS8 OVERS 8, 8 or 15 ohm 4£1- 25.
8-WAY CROSSOVER 850 cps and 8000 cps (25 watt) £1-985.

DECCA DOME TWEETER

18,000 cps. 25 watts. 8 ohm. Price ‘3 o 30-

ELECTRO MAGNETIC
PENDULUM MECHANISM

1-Svde, over 250 hrs. on SP2 battery.
fully adjustable swing and speed. Ideal displays teaching
electro magnetism or for metronomse: sirobe etc. 95p, Post 20p

R.C.S. VALVE AMPLIFIER
£ Btage Triode Pentode valve. 3 watis 3 ohm outpnt. Volume
onjoff and tone controls AC mains. Complete and tested.

With Loudspeaker, 4_50 Post 25p.

WEYRAD COILS

P50/1AC-80p. |} RA2W 86p. | Twin Gang £1-10.
P50/2CC-40p. OPT1  65p. l Printed Circunit 85p.
P50/8CC-40p. LFDT4. 65p.

COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 18p
OUTLET BOXES, SURFACE MOUNTING 25p.

BALANCED TWIN RIBBON FEEDER 800 ohms, 7p yd.
JACK SOCKET 8td. open-circuit 14p, closed circnit 23p;
Chrome Lead Socket 45p. Phono Plugs 5p. Phono Socket 5p
JACK PLUGS 8td. Chrome 20p; 3-5mm Chrome 12p. DIN
SOCKETS Chassis 8-pin 10p; 5-pin 10p. DIN SOCKETS
Lead 8-pin 18p; 5-pin 15p DIN PLUGS 8-pin 18p; 5-pin 25p.
VALVE HOLDERS 8p; CERAMIC 10p; CANS 5p.

FM/VHF AERIAL FEEDER CABLE
800 ohm suitable for stereo 79 per yard,

BRITISH FM/VHF TUNING HEART
88 to 108 Mc/s British made. 8 Tran-

sistors ready aligned—requires 10.7 Our Price

Mc/s IF, Complete with tuning gang.

Connections supplied but some £3095
hnical experience required.

SUITABLE LF. STRIP 24-95. Post 20p.

ALL PRICES INCLUDE VAT  MINIMUM POST AND PACKING 20p.

CALLERS WELCOME

RADIO COMPONENT

llustrated Brochure, Radio Books & Component Lists 10p. Written guarantee.



ALL OUR PRICES INCLUDE V.A.T.

WOOFER AND
TWEETER KIT

E.M. I .
PAIR. Post 25p.

£5-75 %953{',‘.‘"’:5 25:" Thwectas

Comprising a ﬂna anmpla of a Woofer
104 x 6iin. with & massive Ceramic
Magpet, 4403. Gauss 13,000 lines.
Aluminium Cone centre to improve
middle and top response. Also the E.M.1.
Tweetor 381in. sqnare has s special
lightweight paper cone and magnet finx
10,000 lines. Crossover condenser and
tull instruetions supplied.

Impedance Standard 8 ohms

Maximnm power 12 watts _ .
Useful Response 25 to 18.000 cps

Bass Resonance 45 cps £ |0' so
SUITABLE ENCLOSURE 20 x 18 x 8in.

MODERN DESIGN. TEAK WOOD FINISH. Post 75p

ELAC 8in. or 10 x 6in.
XX 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 walts

1/"_

TEAK VENEER HI-FI SPEAKER CABINETS
Fluted Wood Fronts
MODEL “A”. 20 x 13 x 9in.

Yor 12in. dia. Post
10ia. spoaker. £10-50 7%'» ’
16 x 10 x 9in.

MODEL “B»,
Yor 13 x 8in. or Post
8in. speaker. £6 60 45p
IODEL “B2” ditto. Triangular
corner version.

;lon'm. 6“0"' 18 x 8 x Jin.
'or 8 x Bin. at
spesker. £4.9 85p

LOUDSPEAKER CABINET
WADDING 18in. wide, 20p ft.

CALLERS ONLY—HI-FI CABINET
BAKER RECOMMENDED 12 inch Enclosure 4 cubic It.
8ize 80 x 20 x 12in. Teak Pinished Fluted Front. £18-50

TEAKWOOD LOUDSPEAKER FRONT GRILLS
Modernise your cabinets with the Groover jook. Sizes—
184”7 x 10}”—75p. 104”7 x 7;"—45p.

BARGAIN 4 CHANNEL
TRANSISTOR MONO
MIXER. A

musical L o
:l:lhlkhtallnd 'onsldﬂ:mc:l S
recordings mi
Microphone, records, tape ‘ q """-u
and toner with separate 1 e W
. adl

eontrols into single output.

# volt batt
$vil hilrs ™ £4.50
ITEBEO VERSION OF ABOVE £595.

BARGAIN FM TUNER.
l8-108 Mc/s Six Transistor.

volt. Printed circuit.
clltbrsud atide dial tuning.
Walnut Cabinet, £ | 4
Bise 7 x 5 x 4in.

BARGAIN FM TUNER.
As above less cabinet.

£10

BARGAIN 8 WATT AMPLIFIER. 4 Transistor
Push-Pull Ready bailt with volume, treble and

£3-50

bass controls. 18 volt battery operated.

VAR HEATING ELEMENTS

OFFERING 1001 USES for every type of heatinz and
drying applications in the home, Rarage, Rreenhouse,
tactory (available in manufacturing quantities). Approx.
size 10F x 8} x fin. O voltage 200/260V. n

”

BAKER MAJOR 12" £8-50

Post Free
30-14,600 ¢/s. 12in. double
cone, woofer and tweeter cone
together with a BAKER
ceramic magnet assembly
having s fux density of
14,000 gauss and a total flux
of 145,000 Maxwells. Bass
resonance 40 c/s Rated 20
waits, NOTE: 3 or 8 or
15 ohms must be atated.

Module kit, 30-17,000 c/s
with tweeter, crossover. baffle

and fnstructions. £ ](0.95

Please state 3 or 8 or 15 ohms. Post Free

“BIG SOUND”
BAKER SPEAKERS

Robustly constructed to stand up to
long perioda of electronic power.
As used by leading groups.

Uselul response ao-la,ooo cps.

Bass Resonance §5 ¢ £7 75

GROUP «25”

12in. 25 watt -
3,8

or 15 ohms. Post Free
AT £8-50
'ost Free
SRour 50" £17-80
8 or 15 ohms. Post Free

GROUP 50/12in.

50 watt 8 or 15 ohms £ I 2.95

Group + PA Cabinets in stock. Callers only.
Send for Leaflet.

BAKER HI-FI SPEAKERS

HIGH QUALITY -- BRITISH MADE

REGENT W

12in. 15 watts ]

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

Bass Resonance 45¢cps
Flux Denaity 12.000gauss
Usetal response 45-13,000cps
3 or 8 or 15 ohm models.

£7-75
DE-LUXE Mk 11

12in I5 watts

Especially designed fo provide
fall range reproduction at an
economical cost. Suitable for
use with any high fidelity
system. Buoilt-in concentric
tweeter cone.

Bass Resonance 30cps
Flux Density 14,000zauss
Useful response 25-16.000cps
8 or 15 ohms models.

£9-75

SUPERB
12in. 20 watts

A high quality loudspeaker,

Post
Free

Post
Froe

its remarkable low cone
resonance ensures clear
of the deepest

MAJOR.100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER

All purpose transistorised.
1deal for Groups, Disco lnd P A
4 inputs speech and music.
mixing. Output 8/15 ohm n c Mslm
Separate ireble and bass controls
Guaranteed. Details BAE.

NEW MODEL—MAJOR 50 WATT £39-05. Carr. £1.

4 inputs 2-way mixing. £ outputs separate treble and bass
controls.

£49

2100

CALLERS ONLY! DE LUXE 100 WATT
VALVE AMPLIFIER CHASSIS

4 input 10 wide rance controls, For Mikes, Discos, Organs
Guitars, etc, 4, 8 & 15 ohm loudspeakers matching £69-00.

bass. Fitted with a special
copper drive and concentric
tweeter cone resulting in full
range  reproduction  with
remarkable efficiency in the
upper recister.

Bass Resonance 25¢ps
Flnx Density 16,500za uss
Useful response 20-17,000cps
8 or 15 ohms models.

£13-80
AUDITORIUM

12in. 25 watts

A Iull range reproducer tor
high power. Electric Guitars,
nnblh address, multi-speaker

Post
Free

THE “INSTANT” BULK TAPE
ERASER & HEAD DEMAGNETISER.
Buitable for casseites, and all sizes of

anoﬂ rt“ll'A EA.C. mains 200/253‘1.'
eaflet 8.A.E. on
£3.50 I

QUALITY LOUDSPEAKER ENCLOSURE
Teak .venoered 1in thick wood cabinet. Size
184n x 18}in x 8jin. Weight 231bs, This
cabinet features & wide mesh Bilver Grill
covering & separate compartment for mount-
ing Tweeters or Mid-Rangke Horn. The fully
sesled bass compartment s cut out for
8iinch Wooler. £7-50 Carr. 85p.

Version £8-50 Carr. 85.

electric organs.
ldeal for Hi-Fi and Disco-
theques.

Bass Resonance 35ecps
Flox Density 15.000gauss
Usetal response 25-16,000cps
8 or 15 ohms models.

£12-95
AUDITORIUM

I5in. 35 watts

A high wlthxo loudspeaker

Post
Free

250 watts approx. Printed circuit el t losed
asbestos fitted with connecting wires. Completely ﬂoxihlo
Yproviding sale Black hest. British-made for use in photo-J
coplers and print drying equipment.

Idea]l for home handymen and axperlmenteu Suitable
for Heating Pads, Food Warmers, Convector H etc.
Must be clamped beiween two sheets of metal o 8,
sic., to make efficient clothea dryers, towel rails —ideal tor
alring cupboards. 1deal for auti-trost device for the garage)
—preventing frosen radiators or acting as oil sump heater.
Use in the greenhouse for seed raising and plant protection.
Invalasble aid for bird houses, incubators, etc., etc. Can
be used in series lor lower heat. Or in parallel for higher
heat applications.

EACH

onLY 40 (FOUR FOR £1-50)
ALL POST PAID—Discounts for quantity.

SPECIAL OFFER 95p. Post 25p.
100 Obm 20 watt Rheostat 2{in diam. Cera micFormer.
Screw Terminals 1in. dism. spindle.

REVERSIBLE 4 POLE MOTOR

~r
. 1,400 r.p.m. Reversible 42 Watt,
lnlndln 147 x (34", size 8} x 37, £2 25
Ay illustrated, 240v. AC mains. Post 350
E.M.l. TAPE' MOTOR
4 pole, 240 v. 185 mA, Size 3} x 2] x 2in. £|-85
1200 rpm. Spindle %in diameter,
Post 30p.

1 quality with a
response to  above
8,000 cps. Ideal for Public
Address, Discotheques, Elec-
tronic _instruments and the
home HI-F1

Bass lulonance 35cp
Flux Density 15,000gauss
Useful response 20-14,000cps
8 or 15 ohms models.

£17-80

Pont
Free

Hi-Fi Enclosure Manual containing plans, designs, cross-
over data and cubic tables. 60p. Post Free.

|

CUSTOMERS FREE CAR PARK

{Exports homit cash and extra postage.)

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

S P EC I A LIl ST S 337 WHITEHORSF ROAD .

Buses 50, 68, 159. Rail Selhurst

Closed for lunch 1-15—2-30

CROYDON

Telephone 01-684-1665
753
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FREE

TRANSISTOR
LEAD
IDENTICHART

Inside the December issue of
PRACTICAL ELECTRONICS is
an invaluable ‘Transistor Lead
Identichart’ which identifies, at a
glance, the connections of more
than 700 transistors.

Get your car in
tune for winter
with the P.E.
Dwell Meter

Make this instrument and then
check the state of your distributor

in one easy st%
=
cS

DECEMBER ISSUE
ON SALE FRIDAY,

8th NOVEMBER
25p

SPHSASITE MK IT

Electronic Ignition... #%
Betteron all points f;ig‘* ’
Because you keep your points!

The SPARKRITE MK.2 is a full capacitive discharge electronic system
Specifically designed 10 retain the points assembiy  with all the
advantages and none of the disadvantages. No misfire because contact ..m

breaker bounce is eliminated electronically by a pulse _w?);“ﬁ_mx
suppression circuit which prevents the unit firing if the ( _‘y_ e
points bounce open at high rpm. Contact breaker burn ig s

eliminated By reducing the current to about 1/50th of

norm, thus avoiding arcing. But you can stilf revert -

to normat ignition if need be. In seconds. {f points
go {very unlikely) you can get replacements
anywhere. All these advantages.

®Fitted in |5 minutes. ®Up 10 20% better fuel L
consumption, ®Instant all weather starting. ® Cleane
plugs  they last 5 times longer without attention.
® Faster acceleration. @ Faster top speeds
®Coll and battery last longer @Efficient tual
hurning with less air pollution. i

The kit comprises
everything needed

Ready drilled scratch and rust resistant case,
metaiwork, cabtes, coil cannectors, printed
circuit board. top quatity 5 year guaranteed
transformer and components, full
instructions to make positive Or negative
earth system, and 6 page installation
instruction leaflet.

WE SAY JT 1S THE BEST SYSTEM AT

& ANY PRICE!

PRICES

DY Kit uniy£10°93 incl VAT and P & P

Ready Built Unit £13-86 inct. VAT and P & P

(Both 10 f1t al) cars with corl/distributor ignition up To

8 cylinders)

[ Ye can supply untts for any petrol engined vehicle (boat,
B motorcycie e with coil contact bireaker 1gnition
Details on reauest Call in and see us for ¢ clemonstration

ELECTRONICS DESIGN ASSOCIATES
(Dept 82 Bath Street, Walsall WS1 3DE Phone 33652

YOUR GAREER 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. I E.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, Dept W.C. 124,
. P.O. Box 156, Jersey, C.i.

Please send FREE BROCHURE to

BRITISH NATIONAL RADIO

AND ELECTRONICS SCHOOL




rescent ouality omponents

74 SERIES TTL

20p 7473 41p
7401 20p 7474 41p
7402 20p 7475 83p
7403 20p 7476 44p
7404 20p 7486 49p
7408 2bp 7489 24-75
7409 20p 7490
7410 £0p 7491 21-10
7413 81p 7492 4
7420 20p 7493 82p
7430 74100 £2-37
7441 8lp 74121 45p
7442 8lp 74122 88p
7445 £1-20 74141 2110
7447 45 74164 £1-82
T447A 21-80 74192 £215
7448 21-50 74193 58
7470 33p 74196 £1-73

LIGHT EMITTING DIODES | }

Til 209 (Red) With Clip 22p each
TIl 209 (Green) With Ciip 38p each
Tii 209 (Yellow) With Clip 80p each
Mled 500 T092 Type 18D each

LED READOUTS

Litronix

DL707 .3 Character 14 Pin Dil. 2200
DL701 as above but + 1 £2-00
DL747 -8 Character £2-62

Minitron

8015 7 Begment 16 Pin DIl 2118

3015 as above but 4 1 2118

Clock Chip

CT7001 MOS/LSI Digital Clock/Calendar Chip Plus

{ull Circuits and Information leaflet 2895

Circuits and Information Bheet 15p

Lit 704 Led Display for above 21-35
Or 4 for £5-25

WAFEB swu'cnu

1 Pole

2 Pole 2 “av
2 Pole 3 Way
2 Pole 4 Way

2 Pole 6 Way /'
3 Pole 4 Way
4 Pole 3 Way ﬁ
22p each
POTENTIOMETERS
Ali types 1” and less diameter
Bingles Dual
8K  Logor 5K
10K Lin Less 10K
20K 8witch 28K Less
50K 156p each 50K 8witch
100K 100K 45p each
250K Double 250K
500K Pole 500K
M Bwitch 1M
2M 80p each 2M
PRE BETS

8ub Miniature Skeleton Type 0-1 Watt Horizontal
Mounting 100, 260 and 500 obhm, 1k, 2-5k, 5k, 10k
25k, 50k, 100k, 250k, 500k, and 1M ohm 6p each

MAINS TRANSFORMERS

Open Type Double Wound Continucusly Rated, two
hole fixing clamp with colour coded flying leads, varnlsh
impregnated. Approx. size: 1§” x 13" x 1}” high
Fixing centres: 28/34%.

TR1 20-0-20v 100 m/a

TR2 12-0-12 v 100 m/fa All

TR3 9-0-8 v 100 m/a 240 Volt

TR4 6-0-6 v 100 m/a Primary

TR6 3-0-3 v 100 m/a

Our Price £1-23 each

200/250v MAINS RELAY

Heavy duty contacts 2-500 ohm coil. All new and unused
D.P.D.T. malns relays §0p, Carr, Free. 8pecial quantity
240 per 100 off.

MINIATURE RELAYS

Brand new range of Britlsh made Relays, Size 1}” x
1”7 x §”. All two changeovers with 250v 1-6A contacts
and suitable for fitting on -1m Veroboard.

Type Volts Current  Ohma

27/A 12v 17M/A 700 All
21/A 12v 28BM/A 430 80p
12/A 6v 33M/A 183 each

DOUGLAS TRANSFORMERS
All types are standard 240 volt priniary.
MT 102¢ct. 0 = 19 = 25 = 33 = 40 = 50 at 500M/A

22:00 each
MT287cs 20-0-20 at 150M/A £1-26
MT241ca 20-0-20 at 30M/A 21-05
MT240cs 15-0-15 at 30M/A 21-06
MT23%cs 12-0-12 at SOM/A 21-06
MT238¢cs 3-0-3 at 200M/A £1-05

POWER PACKS

PPl Bwitched 3 - 6 — 7} ~ 9 volt 400M/A Transistor and
Zener Stabilised On/Off Switch and Polarity Reversal
8witch, in a black metal case £5-25 each.
PP2 8witched 8 - 7} - 9 volt Battery Eliminator. Approx.
size 23" x 2}” x 3}”. Ideal for cassette recorders £275
each (philips type £3-00).

PP3 Car converter. From 12v Pos. or Neg. to = 6 -7} -9
volt. Easy to fit and transistor regulated 2250 each

VEROBOARD
-1 -15 Plain ‘13

2} x 81 82p 24p 15p
2} x 5 34p 34p 18p
3t x 3 84p 84p
3 x8 8op 45p

17 x 2} 1-08p kel 80p

17 x 31 1-46p 1-16p 76p

17 X 8 1-85p 1-10p
Pln Insertion tool 72
8pot face cutter 52p
Pkt. 36 pins (state -1 ar -15) 25p
LOUDSPEAKERS
2}” 8 ohm 50p
231" 40 ohm 50p
2}” 80 ohm 50p
5” 8 ochm ceramic 21-25

64” 8 ohm duat cone ceramlc £2-50
10” 8 ohm dual cone ceramic £3-76
7” x 4” 8 ohm ceramic £1-60

8” x 5” 8 ohm Permanent Magnet
-8

*EMI 13”7 x 8" 450 Kit
3 — 8 — 15 ohm 2375
*EMI 137 x 8” 350 Kit 8 chin 2750
FANE ULTRA HIGH POWER LOUDSPEAKERS

*Pop 25/2 30 watt 150 ohm 12” £8-29
*Pop 55 60 watt 8/15 ohm 12” £14-50
*Pop 50 50 watt 15 ohm 12" £11-99
*Pop 60 60 watt 8/15 ohm 15" 21570
*Pop 100 100 watt 8/15 ohm 18" 22870

® Carr, on L/8 over 13 x 8 and 12” 50p per L/8.

ALUMINIUM CHABSIS
Four-sided with corner Dlates. All are 24~ deep.

6" x 37 42p 127 x 57 66p
6” x 4~ 45p 127 x 87 87p
8” x 3" 48p 147 x 8 « 63p
8” x 8* 57p 147 x 9~ #90p
10” x 7”7 70p 16" x 6%

127 x 37 57p 16”7 x 107 21156

ALUMINIUM BOXES
Metal project boxes give your work a professional finish
w

H
AB7 2 51 1 40p
ABS 4 4 14 40p
AB9 4 21 u 40p
AB10 4 51 1j 46p
ABI 4 2 2 40p
ABI12 3 2 1 85p
ABI13 8 4 2 86p
ABl4 7 5 24 86p
AB15 8 6 3 85p
AB16 10 7 3 86p
ABI17 10 4 3 85p
ABI18 12 5 3 95p
AB19 12 8 3 2126

ABS PLASTIC BOXES -

Handy boxea for construction projegts. Moulded extruslon
raile for P.C, or chassls panels. Fitted with lmm front
panels,

1005 = 105mm x 73mm x 45mm = 5lp

1006 = 150mm X 78mm x 47mm = @8p

1007 = 184mm x 124mm X 60mm = 96p

1021 = 106mm x 74mm X 45mm (sloping front) = 50p

BARGAIN BOARDS
Components galore for the experimenter Ex Comput.er
boards with Resistors, Capacitors and useful T

DECON DALO 8sPC | SI2E  PRICE
ETCH RESIST PEN -, 88p }Kl_\:
The Decon Dalo 33PC i 6 T 6p
is a unique Instrunient I 83p
for the professional and s » 83p Key
amateur electronics eng- i:, 83p el
ineer, enabling hlm to n” 88p o
prepare in minutes a 1~ 88p
perfect printed circuit w 80p
boa
OUR PRICF 80p i;"' ::D !'(l;?:
— ADDLUXURYTO | 17, 5
YOUR CAR 1w g 1
with & motor driven .
car_aerial 13 £21-05
SPEC:- ¥ & section 17/g3” £1-10 | Key
Y extended 147 £1-25 “B*
length 100cm 15" £1-43 | 10p
JrLength under 117 21-50
fender 40cm
2~ £2-06 34
Y Cable lengtn . o ¢ }.. t4
1900m 2%/ay”  £2:80 C” 18p
Bupplled complete with 23~ 24-10 Key
fixing bracket and con- 21" 2526 "E"
trol awltch  £8-78 3 £8-10 20p
1” BQUARE PUNCH complete with key £2-10
STOP PRESS
BHA0002 15 watt Amp Module 22-50
NESS5 Timer 1.C. 5 78p
MC1310P 8tereo Decoder 1.0 £2-00
7805 Reguiator £1-49
TIP 28A 55p
TIP 30A . 63p
BC107 10p
B( 108 10p
BC109 10p
1.C. SOCKETS
D.LL.
8 pin
14 pin 14p
16 pin

CLEAR PLASTIC PANEL METERS

8lze 59min X 48mm X 85nm these Meters require a
38mm hole for mounting.

MES =0 to 50 micro amp Full Scale

ME? =0 to 100 micro amyp Full 8cale

MES =0 to 500 micro ainp Full 8cale

ME® =0 to 1 mja Full 8cale

ME10 =0 to 5 ma Full Bcab-

MEIl =0 to 10 m/a Full

8cale
ME1? =0 to 50 m/a Full
Beale
ME13 =o to 100 mfa Full
cale
MEl4 —omaoo mfa Full

ME13 -0 m 1 amp Full
Bcal

ME1I6 =0 v.o 50 volts A.C.
Scale

ME17 =0 to 300 volts
A. . Full Scale

ME18 eter

MEI19 "\'U * Meter

Q—MAX. SHEET METAL PUNCHES
The easiest and quickest way of punching holes in sheet
metal {up to 1-625mm Mild Steel)

OUR PRIUE 2300

BARGAIN TRANSFORMERS
12-0-1% volt 500m/a
240 volt primary transformer bargain.
approx size =60mm x 40mm x 50mm
fixing centres =75mm
Our Price =£1-20.
18 volt 500m/a

240 volt tapped 120 volt with screen.
approx size =60mm x 40mm x 50mm
fixing centres =75mm
Our Price =£1-00.

BARGAIK BOX

Loud buzzer mounted in a metal box complete with two
U2 battery size holder,

Designed and can be used as a fire alarm but is ideal &8
a door or morse code pnsuce buz"zer.

at least 4 transistors per board., Five boards £1-00.

Approx. si
OUR PRICE— 50])

U.K. POSTAGE 15p
UNLESS OTHERWISE
STATED

V.A.T. Please add

CRESCENT RADIO LTD.

All mail to 11 MAYES ROAD,
WOOD GREEN, LONDON N22 6TL
Phone: 01-888 3206

If you construct
You should
own one.

CRESCENT

89 to all Totals

Callers Welcome at

15 Mayes Road & 13 South Mall, Edmonton N9.

CATALOGUE
| Price 20p.

755



Wire Wound Resistors. Our selec-
tion .of mixed values. 30 for £1-50.
100 fer £3-00.

Audio Amplifier Module. Mullard
LP1173 cu:put power, nominal 10 watt,
supp'y voitage +24 volt, with data and
circuit, £2-50.

Ferguscn Stereogram chassis
Mod=l 3357, all transistor, medium
long, VIF.FM. 3 wa'ts per channel
S/M. with connection data, less tuning
scale, £20.

Crystals 5203333 MHz:
52-02800: -56667: 51-58330:
37-76250: 3% 7500() 12-395-8: 12-8916:
12-70C-0: 8-458-33: 9-456-25: 9-455-55:
9-533-33: 9-531-94: 9-530-55: 9-090-62:
9-087-5::9-0896-87: 50p each.
Eleztrolytics. 32/32/3%1.F, 325v. 2~
147 35p: 2000+F 30v, 2”-1)” 25p:
2000;F 30w, 257 17 25p: 2000iF 35v
3”x1" 3D2: 470uF 100~ 37 13”7 25p:
2000 20004 25v 2” 715" 35p: 3() 000nF
25v 447 24" 50p: 700.F 200v 33" 14"
30p: 15 16.F 275v 11”7 21” 20p: 40 40
201F £750 3" - 1”7 20p: 4500 900 900u:F
30v 247 - 14 S50p: 4000:F 35v 3”7 13"
40p: 200 100 50 100,.F 32%5v 3”7 13” 50p:
4000iF & 271" 2Cp: 4701.F 25¢
147 R alsn s

Matched pair of bookshelf speakers.
Teak Fnish, size 12”7 - 8”. 5”. 8 5 8"
ohms ceramic, 5 watts PMS. Complete
with din leags. £11-00 pair.

Thorn TY IF chassis, 950 series
(less valves) £1:75.

UHF 625 transistor push button tuner
(NSF Tele'unken) as used on Decca
MS240C. Brard new and boxed, £3-25.
Light Dependent Resistors (RCA
s(3536) 30 €ach, 4 for £1-00,

P-C Boards (not conwuter panels)
1 off & trarmsistor singi2 wave band.
1 oft 4 tranes stor audio. 1 off 3 transistor
£1:60, three toards.

Rank EVR Teleplayer colour trans-
lator paneds, type and components
on new panals listed as follows, £2-50,
each ranel. Z605—14 off BC148:
2 RCA ca345% (ic): 1 crrstal 4-433618
MHz—2Z507—12 off BC148: 1 BC108:
1 BC158: 1 RCA ca3046 (ic), 1 RCA
ca3045 { c): Z608—23 off BC148: 2
BC158—Z612—12 off ME4103: 2 BC-
251B: 1 BFYS(C.

Mains Droppers, 10 mixed values,
£1-00,

Edgewise Level meters, 200:A,
size 1" averzll 50p.

Chrome Ptastic knobs, 3 types,
4 oft each w tF spring clip, £1:25.

Die Cast Boxes, 4”7 31" 3” 95p:
847 547- 27.£1-20.84" - 58" - 4" £1-70.
Aluminium Chassis, 1§7-5%" 2¢”
T0p: 10°- 3¢ 21" 85p. M1~ - 73" 24"
95p.

BSR P128, siwilar to HT 73 single play,
with hesvy die cast tumtable, less
cartridge £17-80.

Transistorised FM tuner head,
with A.M. ganmng, slow motion drive
88-108 Mcs, wit1 circuit diagram, £2-30.
Mono Amp Transistorised (Mains)
ldeal for recarc player 8 ohms 2 watts.
£3-50.

Ferguson Stereogram Chassis. MW/
LW VHF witk taning scale (5+5 watts
sine wave) 15 onms £28:50

ALL TEMS INCLUCE VAT

All items post paid in GREAT BRITAIN

SURPLECTRONICS

216 LEAGRAVE ROAD,
LUTOCN, LU3 1)D, BEDS.

756

TRANSISTORS (p. & p. 10p.)

All new and full spec.

BC107/8/9, BC147/8/9, BC157/8/9 all 9p
BF180 25p, BF182/3 40p, BF184 17p,
BF187 13p, BFW10 55p, 741 8DIL 34p,
BF336 35p, 2N3771 £1-10, 2N3441 50p,
BD131 40p.

EX COMPUTER PC PANELS

4 x 2in packed with semiconductors
and top quality resistors, capacitors,
diodes etc. Guaranteed min. 35 tran-
sistors, plus data 25 boards £1 (30p)

DURAL EXTRUDED HEATSINKS,
10D outline, black anodised, drilled for
4 x TO3 transistors 5 x 4 x 1§ 40p (15p)

Sim. to above but for8 x TO35x8x 1}

20p (27p)
ELECTROLYTICS
15,0004 30v, 68,000u 16v  65p (22p)
30,0001 25v 65p (22p)

4,0001 70v, 3,6001 40v 4 x 2" 55p (15p)
5,000 35v 40p (12p)
20A 100 piv Si recs. 4 for £1 (12p)
3A 100 piv Si recs 4 for 50p (8p)

250 mixed resistors 60p (13p)
250 mixed capacitors 60p (11p)
150 mixed HI-STABS 60p (11p

200 Si planar diodes 60p (8p
QH buibs 12v 55w 50p (7p)
2N3055 EQUIV 4 fo £1 (10p)

Postage and packing shown in brackets
ADD 8% VAT TO TOTAL

KEYTRONICS

(Mail Order only)

44 EARLS COURT ROAD
LONDON Ww8. 01-478 8493

SINCLAIR CALCULATORS

Cambridge Assembled £15-95 (£1-55)
Sinclalr Sclent!fic £22-45 (£2-05)
Executlve with Memory £26-25 (£2-53)
Executive £22-75 (£2-25)

FERRANTI ZN414

IC radlo chip with data £1-20 (22p). Also avallable
kit of extra parts to complete a radlo £2-45 {42p).
Send sae for free leaflet.

SINCLAIR PROJECT 80
AFU £5-95 (70p)

PZ8 £6-95 (82p)
Decoder £6-45 (75p). Trans for PZ8 £3-35 (50p).
Tuner £9-95 (£1-08). Stereo 80 £9-95 (£1-08).
Project 805 £29-95 (£2-80).

Project 8055Q £33-95 (£3-10).

ECONOMICAL QUADRAPHONICS
Introducing the Naoplex QA10
self contained matrix
quadraphonic syntheslzer. Just
teed the output of any stereo
system (including Project 80 ot s
60) Into it and hook on 4

speakers to obtain the Iatest

3

experience in sound. Send s
for free jeaflet. Only £1¢- 15(£1 10).

SINCLAIR
SUPER IC12
6W rms power.
WIth 44 page
booklet and
printed circult
£1-30 (40p).

NEW SINCLAIR IC20
High power IC audio amplifier £8-45 (£1-05).

DELUXE KIT FOR THE IC12

Includes all parts for the printed circuit and
, bass and treble controls needed to

”A/”g UNITG fon

all types of

TRANSISTOR 501//%5”7 '

RUN YOUR TAPE RECORDER
OFF AC MAINS o
Mains unit supplied .
complete and ready to
plug Inte your  cas-
sette-recorder. (State
voltage, make and
type of plug required.
It in doubt send dia-
grin: ot recorder 9
aocket). o
onNLY £2°97
CAR OWNERS
Buy a British Made battery
eliminator for your car.
This unit enables you to
Trun your cassette tape
recorder from the car
whilst travelling. It s
easily fitted and comes
complete with fittlng in-
structions. Please state

ko
wnd ype of pius reauires. ONLYE2° 6 3
MAINS UNIT FOR

TRANSISTOR RADIO
ONLY

Fryeeee £2°42

For two separate outputs, 6v + 6v. or

F
L 9v. + 9v, £2-97 per unit.

(Please state outputs required).

All units are completely isolated from mains by
double wound transformer ensuring 100% safety.

ALL PRICES INC VAT & P. & P
ALL BRITISH MADE
FULL REFUND IF NOT COMPLETELY SATISFIED
R.C.S. PRODUCTS (RADIO) LTD.

(Dept. P.W.D.)
31 Oliver Road, Walthamstow, London, EI7

complete the mono version £1-70 (26p). Stereo
model with balance control £3-70 (43p).

1C12 POWER KIT
Supptles 28V 0-5 Amps £2-77 (48p).

LOUDSPEAKERS FOR THE IC12
5” 8 ohm £1-20 (27p). 5" x 8” 8 ohm £1-85 (37p).

PREAMP KITS FOR THE IC12

Type 1 for magnetic plckups, mics and tuners.
Mono model £1-40 (25p) Stereo model £2-50
(33p). Type 2 for or crystal pl p
Mono 70p (19p). Stereo £1-40 (24p).

SEND SAE FOR FREE LEAFLET ON KITS

BATTERY ELIMINATOR
BARGAINS
The most versatlle
battery ellminator ever
offered. Switched output
of 3, 43, 6, 73, 9 and 12V
at 500 mA £3-90 (70p).
Other eliminators stocked:— A e
250mA:~3 way swltched model W
glving 6, 7} and
8V £2°25 (55p).
50mA:—6V £1:95 (40p). 9V £1-95 (40p). TV
cassette type £2-50 (40p). Double 6V +
6V £2-50 (40p). 9V + 9V £2-50 (40p).
500m A :—Heavy duty deluxe models 6V £2-78 (55p).
T3V £2-78 (55p). 9V £2-78 (55p).

S-DECS AND T-DECS
S-DeC £1-98 (31p)
T-DeC £3-63 (47p)
u-DeC A £3-99 (S1p)
u-DeC B £6-99 (81p)
IC carriers:—

16 dil: plain 81p (15p)
with socket £1-77 (25p)
10 TOS5: plain 78p (15p). Wlth socket £1-88 (24p).
Experiment guldes:—~A £1-50 (26p), B £1-77 (28p),
C %0p (18p), D £2-40 (35p), E £4-20 (53p).

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 new VAT
Official_credit orders from schools etc. welcome.
No VAT charged on overseas orders.




SUPERSOUND 13 HIi-Fl MONO
AMPLIFIER A superd solid state audio ampli-

fler. Brand new components
throughout. 5 silicon tran-
sistors pius 2 power output
transistors in push-pull.
Full wave rectification.
Output approx. 13
watts r.m.s. into 8
ohm. Frequency re-
wponse 12Hz-30KHz +
3dB. Fully integrated
pre-amplifier stage with
separate Volume. Bass boost
and Treble cut controls. Suitable
for 8-15 ohm speakers. Input for
ceramic or erystal cartridge. Bensitivity
approx, 40mV for full output. Supplied ready built and
tested, with knobs, escutcheen pancl, input and output
plugs. Overall size 3” high x 6” wide x 7}” deep. AC
200/250V. PRICE £11-80. P. & P. 50p.

DE LUXE STEREO AMPLIFIER
£=

maing

heavy duty
fully- isola-
ted  mains
transform -
er with tull
wave recti-
tfication
giving ade-
quate
sinoothing with negligible hum.
Valve line up:- ¥ x ECL86 Triode Pentodes. 1 x EZ80
as rectifier. Two dual potentiometers are provided for
bass and treble control, glving bass and treble boost and
cut. A dual volume 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/fv for full peak
output of 4 watts per channel (8 watts mmono), Into 3 ohm
speakers. Full negative feedback in a carefully caleulated
rircuit, allows high voluine leveis to be used with negllgible
distortion. Supplied complete with knobs, chassis size
11”w x 4”d. Overall height including valves 5. Ready
w & tested to a high standard. £10-22, P.&P. 50p.
POWER SUPPLY USNIT 200/240v. A.C. input. Four
switched fully smoothed D.C. outputs giving 6v. and
74v. and 9v. and 12v. at 1 amp on load.
Fitted insulated output terminals and pllot lamp indicator.
Hammer finish metal case overall alze 6” x 34" x 21”.
Sultable for Transistor Radlos, Tape Recorders, Ampli-

ters ete. ete. Ready PRICE £4.9o P.& P.359.

built and tested.

VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 in. wide. Our price £1-10 yd. length. P. & P. 16p
per yd. (min. 1 yd.}. 8.A.E. for samples.

HARVERSON’S SUPER MONO AMPLIFIER

A super quality gram amplifier using a double wound fully
isolated maina transformer, rectlfier and ECL82 triode
pentode valve aa audio amplifier and power output
stage. Impedance 3 ohms. Qutput approx. 3-56 watta.
Volume and tone controls. Chassls slze only 7in. wlde
% 3ln. deep X 6in. high overall. AC mains 200/240v.
Supplied absolutely Brand New completely wired and
tested with good quality output transformer. ‘3.78

40p BARGAIN PRICE

BRAND NEW MULTI-RATIOC MAINS TRANSFOR-
MERS. Giving 13 alternatives. Primary: 0-210-240v.
Secondary combinations 0-5-10-15-20-26-30-35-40—60v.
half wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at
2 amps full wave. Blze 3in. long x 3{in. wide x 3in. deep.
Price £2-31 P. & P. 40p.

MAINS TRANSFORMER. For transistor power supplles.
Pri. 200/240v. 8ec. 9-0-9 at 500 mA. £1-10. P. & P. 25p,
Prl. 200/240v. 8ec, 12-0-12 at 1 amp. £1-21. P. & P. 26p,
Pri. 200/240v. Sec. 10-0-10 at 2 amp. £1-82. P. & P. 35p.

HI-GRADE COPPER LAMINATE BOARDS
8" x 6”, Five for 80p plus 30p P. & P.

For personal callers only !

Limited number of stereo radlogram chassls. covering LW/
MW/FM bands. Mono radlo and stereo gram.

Overall size—approx. 18}” W, 61” H, 8” Depth.

4 watts per channel output. onlv £18-20.

GENERAL PURPOSE HIGH STABILITY

TRANSISTOR PRE-AMPLIFIER
For P.U. Tape, Mike, Guitar, ete. and suitable for
use with valve or transistor equipment. 9-18v.
battery or from H.T. line 200/300v. Frequency
response 16Hz— 25K Hz. Gain_268dB. 8olid encap-
sulation rize 137 x 1}” x }”. Brand new complete
wlith instructions. Price 88p. P. & P. 15p.

HANDBOOE OF TRANSISTOR EQUIVALENTS AND
SUBSTITUTES

A must for servicemen and horne conrtructors. Including
many 1000'a of British, U.8.A. European and Japanese
transistors. ONLY 40p. Post 5p.

HARVERSONIC MAINS OPERATED SOLID
STATE STEREQ FM TUNER

Enjoy stereo radio at
this fabulous low price!
Designed and styled to match our 10 + 10 amplifier but
will suit any other standard sterec amplifier. The design
incorporates tl:e very latest circuitry techniques with high-
gain, low noise IF stages. Automatic frequency control to
“lock-on™ statlon and prevent drift. IC stereo decoder
for maximum 8tereo separation. 1.E.D. for sterco beacon
indicator. Nominal output of tuner 100mV. Approxitnate
size 12”7 wide x 87 deep by 2}” high. Supplied ready
built, fully tested and fully guaranteed (not available in
kit form).

Price £21-60 Post and Packing 50p.

STEREQO-DECODER

8IZE 2” x 3” x §” ready bullt. Pre-
aligned and tested. Sens. 20-560 mV
for 9-16V neg. earth operation. Can
be fitted toalmost any FM VHF radio
or tuner. 8tereo beacon light can be
fitted it required. Full detalls and
instructions (inclusive of hints and
tips) supplied. £5-00 plus 10p. P. & P.
Stereo beacon light H required 40p
extra.

SPECIAL BARGAIN OFFER!

Limited number of B8R CI23 Auto Changer De Luxe
with lightweight tubular arm and stereo cartridge.

Brand new. ONLY £7-86 + p. & p. 80p.

PRECISION ENGINEERED PLINTHS

Beautifully constructed in heavy gauge ‘‘Colorcoat’
plastlo coated ateei. Resonance free. Deslgned to take
Garrard 1025, 2000, 20253TC, 2500, 3000, 2500, 5100,
8P25 II and III, SL65B, AT60 etc. or B.B.R. C109,
C129, A2]1 ete. Black leatherette finlah. Bize 124”7 x
141" x 34" high (approx. 7}” high, including rigid
emoked acrylic cover). NOW ONLY £4-78, P. & P. 70p.

LATEST ACOS GP81/18C mono compatible cartridge with
tjo stylus tor LP/EP{78. Unlversal mounting bracket.
21-48, P. & P. 15p.

SONOTONE 9TAHC COMPATIBLE STEREO CARTRIDGE
T{O stylus Diamond Btereo LP and 8apphire 78.

ONLY £2-27 P. & P. 10p. Also available fitted with twin
Diamond T/O stylua for Stereo LP. £2-76, P. & P. 18p.
LATEST T/O STEREQO/COMPATIBLE CARTRIDGE
for EP/LP/8terec/78. £1-60 P. & P. 15p. LATEST T/O
MOKO COMPATIBLE CARTRIDGE for playlng EP/LP/78
mono or sterec records on mono equlpment. Only £1-47,
P. & P. 15p.

QUALITY RECORD PLAYER AMPLIFIER MK. II
A top quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, EL84,
and rectifter. S8eparate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohin
apeaker. Bize 7in. wide x 3in. deep x 8in. high. Ready
bullt and tested. PRICE 2481, P. & P. 60p.

ALSO AVAILABLE mounted on board with output
transformer and speaker. PRICE £6-20, P. & P. 60p.

E,—v‘r'i,e\\
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HI-FI LOUDSPEAKER SYSTEMS

Beautifully made teak finish enclosure with most
attractive Tygan-Vynair front. 8ize 16” high x 104"
wide x 8” 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.
Avalilable 3 or 8 or 15 ohms impedance.

OUR PRICE ‘9.'0 Carr. 30p

Cabinet Available Separately £4-88, Carr. 90p
Also available jn 8 chms with EMI 13”7 x 8" basa
speaker with parasitic tweeter £7-80, Carr. 90p.

LOUDSPEAKER BARGAINS
5in. 3 ohin £1-25, P. & P. 15p. 7 X 4in. 30hm 21-40,P. & P.
20p. 10 x 6in. 3 or 15 ohm £2-10, P. & P. 30p. EM.I.
8 x 5in. 3 ohm with high lux magnet £1-70, P. & P. 20p.
E.M.I. 13} x 8in. with high flux ceramic magnet with
parasitic tweeter 3, 8 or 18 ohm 2£3-50, P. & P. 30p.
E.M.I. 13 X Bin. 3, 8 or 15 ohm with two inbuilt tweeters
and crossover network £4:85, P. & P. 30p.
E.M.I. tweeter. Approx. 3}”. Avallable 3 or 8 or 15 ohms,
£1-25 + 20p,p. & p.
BRAND NEW. Bakers Loudspeakers at substantlal dis-
counts. 12in. 16w, H/D Bpeakers. 3, 8 or 15 ohms. State
which. Current productlon by well-known British maker.
Now with llIflux ceramic ferrobar magnet assembly £7-75.
Guitar models: 25w £7-75, 35w, £8-50, P.&P, 45p.

8 Relerence Encyclopedias for Electronic Engineers and
Desi; covering bet hem transistor character-
istics, dlode and transistor equivalenta. Many thousands
of up to date European typea listed.

Diode Equivalents, 80p; Transistor Eduivalents, 80p;
Transistor Characteristics, £1-15; POST FREE All three
together, £2-60

NEW ISSUE
Thyristor, Triac. Diac ete. encyclopedian 85p, Poat Free

8 pole 3 way 2 bank low foss Yaxley type switches 13"
sections. Standard spindle. 2 switches 84p + 10p P. & P.

12in. “RA” TWIN CONE LOUDSPEAKER. 10 watts
peak handling. 3 or 8 or 15 ohm (state which) £270,
P. & P. 36p.

“pOLY PLANAR" WAFER-TYPE,
ELECTRO-DYNAMIC SPEAKER

Size 1137 x 144”7 x 14" deep, Weight 180z. Power
handling 20W r.m.a. (40W peak). Impedance 8 ohm only.
Response 40Hz-20kHz. Can be mounted on ceilings,
walls, doora, under tables, etc., and used with or without
baffle. 8end 8.A.E. for full details. Only £8-43 each.

P. & P. 34p.

WIDE RANGE

HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

A really first-clags Hi-Fi Stereo Amplifier Kit. Uses 14
i istarslineloal ;

Slicon Tr. in the first five
stages on each channel resuiting in even lower noise,
level wit: d senaltivity, Int d p p with

Bass, Treble and two Volume Controls. Suitable for use
with Ceramic or Crystal cartridges. Very simpie to
modity to suit magnetlc cartridge—instructions included.
Quiput stage for any speakers from 8 to 16 ohms. Compact
design, all parts supplied Inciuding drilled metalwork
high quality ready driilled printed circuit board with
component identification clearly marked, smart brushed
anodised aluminium front panel with matching knobs,
wire, solder, nuts, bolta—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.a. per channel into 5 ohms. Fre-
quency response +3dB 12-30,000 Hz Beneitivity:
better than 80mV into 1MQ. Full power bandwldth:
+3d8 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. x 2}”h.
Fully detalled 7 page construction manual and parts
list free with kit or send I8p plus large 8.A.E.
AMPLIFIER KIT .. .. £1134 P, & P.30p
(Magnetic Input components 33p extra)
POWER PACK KIT .. 4346 P. & P. 40p
CABINET . v ~ 43-46 P. & P. 40p
{Post Free If all units purchased at same time)
Full after sales service
Also available ready built and teated £24-60. Post Free.
Note: The above amplifier is suitable for feeding two mono
sources inlo inputs (8.9, mike, radio, twin record decks, ete .
and will then provide mizing and foding facilities for med-
{um powered Hi-Fi Discotheque use, etc.

3-VALVE A UDIO
AMPLIFIER HA34 MK I
Designed for HI-Fi reproduc-
tion of records. A.C. Maine
operation. Ready built on
plated heavy gauge metal
chassin, size 7§"w. x 47d. X
41*h. Incorporates ECC8S3,
EL84, EZB0 valves. Heavy
double wound mains

transf and output trans-
former matched for 3 ohm
speaker. Separate volume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negatlve feedback line. Output 4} watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, ete.,
wired and tested for only £5-80. P. & P. 45p.

HSL “FOUR” AMPLIFIER KIT. 8imilar in appearance
to HA34 above but employs entirely dfferent and
advanced circuitry. Complete set of parts, etc £4-92
P. & P. 45p.

10/14 WATT HI-F1
AMPLIFIER KIT

A stylishly finished
monaural amplifier
with an output of
14 watts from 2
ELB84s in push-pull.
Buper reproduction
of both music and
apeech, with negli-
gible huni. Separate
inputs for mike and
gram allow records
and anneuncements Y
to follow each other.

Fully shrouded section weund output transformer to
match 3-15  speaker and 2 independent volume controls,
and separate base and treble controla are provided
giving good lift and cut. Valve line-up 2 EL84s, ECC83,
EF86 and EZ80 rectifier., Bimple instruction booklet
15p + BAE (Free with parts)’ All parts sold separately.
ONLY £9-60 P. & P. 60p. Also available ready built and
tested £12'75 P. & P. 70p.

Hi-Fi STEREO HEADPHONES
Adjustable headband with comfortable flexifoam ear-
muffs. Wired and fitted with standard stereo 1in jack
plug. Frequency response 30-15,000Hz. Matching
impedance 8-18 ohms, Easily converted for Mono.
PRICE 23-24, P. & P. 25p.

PRICES INCLUDE VAT at 89,

Open 9.30-5.30 Monday to
Friday. 9.30-5 Saturday

Closed Wednesday.

A few minutes from South Wimbdlee
don Tube Station.

HARVERSON SURPLUS CO. LTD.

(Dept. P.W.) 170 HIGH ST., MERTON, LONDON, S.W.19 Tel.: 01-540 3985
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE: P, & P. CHARGES
QUCTED APPLY TO U.K. ONLY.
P. & P. ON OVERSEAS ORDERS
CHARGED EXTRA.
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LEAK 250 SPEAKERS £65-48 Pr. £42-00

LINEAR 202 AMPLIFIER £39-23  £24-95
ROTEL RT222 AM/FM Tuner £50-57  £38-95
ROTEL RT322 £73-16  £53-50
ROTEL RX150 A Tuner/Amp £77-09  £54-95

LEAK 2000 Tuner/Amp  £165-70 £134.95 | T/TABL

Wharfedale Denton Tun/Amp £93-28 £59-95
RANK 150a Stereo System £137-35 £79-95

Also Shure Cartridges, Basf Tape, Koss H/Phones, etc.
Prices of above correct at Oct 14 1974

McDON

GOLDRING GL72 T/Table & G800 £29-95
GOLDRING GL75 T/Table & G800 £34-95
PIONEER PLI2D T/Table on plinth & cover £41.75 List £61-90
BSR TD8S 8 track player. Special price £14-95

RANK BD2000

HUGE DISCOUNTS |AKAI TAPE UNITs sisier — GXCSI0D X£189-90 £135:95
oM LA Ane pacEe INCLUDE var | GXC36DELLII0-72 £72.50 GXR 82D £12265 £89.95
GXC38  £147-19 £105-95 4000 DS  £130-12 £94.95

R e DS IT CREDIT TERMS | GXC 38D £137-38 £97-95 4000 DBoiy)£ 19627 £139-95
Lise Price RSC Price | GXC 46D  £157-59 £109-95 1721 L £118-58 £84-95

WHARFEDALE DENTON  £42-31 Pr.£29-95 | GXC 40T  £(86-09 £135-95 CR 81D £98:10 £69-95
WHARFEDALE LINTON  £52:39Pr.£38:95 | gxc 75D  £199-90 £142.95 CS33D £105-8] £75-95

{ Approx. value £46) Carr. 75p
(Approx. value £65) Carr. 85p

ES with MAGNETIC CARTRIDGE/PLINTH & COVER

GARRARD SP25 MK IV with G850 Special Price £19-95 (carr. £1)

ALD MP60 with GB0O or G850 ,, s E£19-95 (cCarr. £1)
Rec. Price £67-27 £48-95(carr. £1)

UNREPEATABLE OFFER BRAND NEW BO XED

Available by Mail Order only due to small quantlnes of some models. SAE for leaflets. Please state |mpedance required.

FANE HI-FI LOUDSPEAKERS AT APPROXIMATELY HALF-PRICE

FULLY GUARANTEED for High-Fidelity NOT Group Disco use

Model Price  Model Price  Model Price Price  Model Price  Madel Price  Model Model Price
505 £2:73 806 £2-56 121/10 £3-17 138/101 R £2-50 138/16TLR  £4.98 122/10TLR  £6-36 lQ“/l-lALR £9 52 152/12A £11-33
506 £2:61 1001 £4-37  121/10T £3-37 138/10TLR  £263 101/10A £4-27  122/12 £6-75 122017 21028  152/14 £12-49
507 £1-08 1002 £4:18  121/11 £3-58 138/11 £3-55 101/14 £6:864 122124 £7:08  122/174 £10-68  152/17 £1498
508 98 1003 £3-865 121/1IT £3-78 138/11LR £3-87  101/14A £6-74  122/12D £6:88 122/17T £10-59 153 £17-48
801 £3-93 1006 £3-50 121/15 £4-61  138/13 £3-83 12210 £5-18  122/12T £7:08 122/17LR £10-98

802 368 1008 £2:83 121/I5LR £5-33  138/I3LR £4-15  122/104 £5-49  122/i4 £8-47 122/17ALR £11:31

802T £3-82 100ILR £5-00 138/10 £2:18  138/15 £4-51  122/l0LR £6:03  122/14A £8-80 152/10 £9-26 P

805 £326 1003LR £4-37  138/10T £2-31  138/I5LR £4-83  122/10T £549 122/14LR £8-19  152/12 £10-84

Controls: Bass, Treble, Vol. and Bal. 10 Transistors plus Diodes. Outnut
rating 1.H.F.M. Frequency range 20-20,000 c.p.s. Bass Control + 12db.
e Treble Control = 13db. Selector switch for
::‘@ Crystal P.U. or Tape/Radio. For speaker
- ) output impedances of 3 — 15 ohms. For
~ standard 200-250v. A.C. mains operation.
Attractive Black and Silver finished metal
fascia plate and matching control knobs.
COMPLETE KIT OF PARTS INCLUDING
FULLY WIRED PRINTED CIRCUIT aud
CO)IPREHE‘IS[\E WIRING DIAGRAMB & INSTRUCTIONS £|2 95 Carr
Or FACTORY BUILT IN TEAK VENEERED CABINET
a3 \llustrated 21895 or dep. £2-12 and 8 monthly payments £2-12 (Total 219 08).

AUDIOTRINE HIGH FIDELITY SPEAKERS

Heavy construction. Latest hlgh emelency ceramic Inagnets.

Plasticised Cone surround. ““D** or “‘T"' indlcates Tweeter Cone

providing extended frequency range up to 15,000 e.p.s.

Impedance 3 or 8-16 ohms. PLEASE STATE CHOICE.
Exceptional performance at low cost.

HF808T 8" 10W £2-55 HF120D 12" 15W £650
HF102D 10" 10W £3.50 HF126 127 16W £7'95
HF120  °12° 15W £6-95 HF126D 12° 15W £8-50

AUDIO FIDELITY MODEL 80 HI-FI SPEAKER
A tull range 8in. 10 watt unit for excellent sound quality, in suitable ’_\‘K’q

enclosure. Cast ehassis Roll P.V.C. cone surround and long throw voice
coll to achieve very low fundamental resonance of 30 c.p.s. Tweeter
cone fs fitted to extend high note reaponse. Frequeney range 25 Hz to \
16 KHz. Gauss 10.000. hnpedance B-15 3. £4-50 ea. £7.98 pr

MODEL 83 8” 15w. with parasitic Tweeter. x ]
£ I 0'95 pr. £5-99 ea.

Response 25 liz to 18 KHz. Gauss 13.000 Imp 8-15Q2.
£1:25

HI-FI 8" x 5" 7 watt SPEAKERS

with parasitic Tweeter 8 ohm imp. Post and pacbing 20p

Teak veneer
Bizes approx.

HI-FI SPEAKER ENCLOSURE et Joos .
ME8 13 x 94 X 6}in, £3.95 . ’ :
JE8 16 x L1 x 9in. £5.95 Both cut for 8in. speaker

SEI0 25 x 16 x 9in. Cut for 10in. and Tweeter £8-95
SEI1225 x 16 x 9in. Cut for 12in. and Tweeter £8.95

AUDIOTRINE HI-FI SPEAKER SYSTEMS

Consisting of matched 12in. 11,000 Gauss 15 Watt 15 ohm
high quality spealcer, cross-over unit and tweeter. Smooth
response and extended frequency range £6 95 Carr.
ensure surprisingly realistic reproduction.

P OR SENIOR 15 WATT INCLUDING Curr,
\— g HF126 15,000 GAUSS SPEAKER £8 50 S50p
R.5.C. TA6 6 Watt HI-FI AMPLIFIER R o=~
200-250v. AC mains operated. Response 30-20,000 c.p.s. —2d8. IR
8eparate Bass and Treble ‘lift and cut’ controls. 3 {nput sockets for 0,9 0,_

Mike, Gram, Radlo or Tape. Input selector switch. Ontput for Voo
3- ]5 ohm apkrs. Mux. sensitlvity 5V, 01)‘ rating 1.H.F.M. Enclosed enamelled case
94 23 x Biin. Bliver finish facia 10, 3in. Carr. FACTORY BUILT
Completa kit. wiring diagrams and instrnctions. £7 95 10p. £10-95

R.S.C. TAI2 MKIII 6.5+6.5 WATT STEREO AMPLIFIER

Fully Transistorised. Hi-Fio/p of 6-:5 watts per channel. Optimum perforniance with any
crystal or eerainic P.U. Cartridge, Radlo Tuner, Tape Rec. ete. Input Sel, Switch, Bass,
Treble, Vol. & Bal. Controls. COMPLETE KIT OF PARTS WITH FULL £ '2 95 Carl'
W(I’RING DIkAGRAMS & INSTRUCT%OI‘\)B O ot
r in Tea! Dep. £2-50 & 8 mthly pymts
£16-61 venoor wousing £19-55 .50 “Totn £22:50).
AUDIO FIDELITY FR1 SPEAKER KIT
Response 30Hz-15K Hz. Rating 15 watts in sealed cabinet.
linp. 8-15 ohms. 8” Bass Unit with P.v.C. Cone surround
for ultra low resonance.cPressure Tweeter. Printed Cireult.
Inductive/Capacitive Cross-over. Damping J
Material, Screws, Terminal Panels. £1 0 95
each.

speciaL orrer 214499 Pair %%r;f Carr. Free.

Factory built with
12 inths guarantee

BUILD AN AMPLIFIER WORTH APPROXIMATELY
DOUBLE THE KIT PRICE INCLUDING CABINET
Only high grade components by ieading manufacturers
*“ Push Button Selector Switching For Magnetic or
* Jack Socket for Headphones Ceramic Pick-Ups

R.S.C. Mkill SUPER 30 HIGH FIDELITY STEREO AMPLIFIER

‘YORK’ HiGH-FIDELITY 3 SPEAKER SYSTEM

* Moderate size only 25 x 14 x 10in. approx.
% Response 30-20,000 c.p.s. Impedance 15 ohms
Performance comparable with COMPLETE KIT

units at twice the cost £25 95Carr.

"

.|

Neon Indicator regardless of Price.

7 Hz to 70 KHz
full descriptive leaflet. 14 dB.

* Satin Silver Finish Metal Fascia  Output (per chan- COMPLETE KIT

* Solid State Circuitry nel) 15 watts RMS  (less cabinet).

* Twenty Silicon Transistors into 88,. Fre- Carr. 70p.

* Four Diodes, Four Rectifiers quency Response Cabinet if req.
Send S.A.E. for £4-90 extra.

Assembled unlt in cabinet £42-50

Deposit £4-71 an(d 8 monthly payments £3-12 (Total £29- 67)
Consists of (1) 12in. 156w Rass unit with cast chassis. Roll
rubber cone surround for ultra low resonance. (2) 3-way
quarter section series cross-over rystewn. (3) 8 x 5in. high
flux middle range speaker. (4) Dome Pressure Tweeter.
(5) Quantity acoustic Jamping material. (6) Handsome Teak veneered
cabinet. (7) Cirenit and full instructions,

£22 o

1-0a £2:25; 0-9-18v 11a £1-95: 0-12-25-42v 22£2-75.

R s c TRANSFORMERS L F CHOKES & REC‘"HERS FULLY GUARANTEED. Impregnated and Interleaved where necessary.
Primaries 200-250v. 50cll Screened SELENIUM
MIDGET CLAMPED TYPE 2} x 2} xoin. TOP SHROUDED DROP-THRO® TYPE CHARGER TRANSFORMERS 0-9-15v. 11a. £1.75, RECTIFIERS
250v., G0mA, 6-3v. 2a .. ... £1-50 | 250-0-260v. 70m A, 6-3v. 2a., 0-5-6 3v. 2a. £2-25 | 2ja. £1°95; 3.82-00; 5a.£2-45; 6a.£2-75: 8a.£3-00 F. W. (Bridged)
250-0-250+., 60mA 6-3v 2a £1-60 | 250-0-250v. 100mA. 6-3v. 3-5a. £2.50 | AUTO (Step UP/step DOWN) TRANSFORMERS Al 6/12v. D.C.
250-0-250+. 100m A, 6-3v. 2a., 6-3v. la. . 0-110/120v. 200-230-250v. 50-80 watts £2-50, ontput. Max. A.C.
FULLY SHROUDED UPRIGHT MOUNTING 350-0-350v. 80mA, 6-3v. 2a., 0-5-6:3v. 2a 150 watts, £4-50 250 watts £5-50; 500 watts £8-50 input 18v.
250-0-250v. 60 A, 6-3v. 2a., 0-5-6-3v. 2a.  £2-25 | 260-0-250v. 100ma4, 6-3v. 4a., 0-6-6-3v. 3a E 1a, 38p. 2a, 48p.
250-0-250v. 100m A, 6-3v. 4n., 0-5-6-3v. 3a. £3-75 | 300-0-300+. 100mA, 6-3v. 4a., 0-5-6.3v. 3a. £3-75 | OUTPUT TRANSFORMERS 3a, 65p. 4a, 81p,
800-0-300v. 100m4, 6-3v. 4n., 0-5-6-3v. 3a. £3-75 | 300-0-300+. 130mA, 6-3r. da., c.t. 6-3v. la. Tush-Pull 8 watte EL84to 3 Qor 150 .. £1.45 6a, 97p.
300-0-300v. 130m A, 6-3v. 4a. c.t., 6-3v. la. Suitable for Mullard 610 Amplifier - £4-50 [ Push-Pull 10 watts 6V6, 3-5-8-150Q .. £2:25
For Mullard 510 Amplifier . £4.50 [ 350-0-350v. 100m4, 6-3v. da., 0-5-6-3v. 3a. £3-75 | Push-Pull ELS4 to 3or 15 (210-12 watts. . £2:25 L.F. CHOKES
$50-0-350v. 100m A, 6-3v. 4a., 0 6- §- 3v. 3a. £3-75 | 350-0-350v. 150mA. 6-3v. 4a., 0-5-6-3v. 3a. £4.50 | Push-Pull Ultra Linear for Mullard 510, ete. £3-75 15CmA, 7-1011, 250
350-0-350v. lbOrnA 6-3v. 4a., 0-5-6-3v, 3a. £4-50 { FILAMENT or TRANSISTOR POWER PACK | Push-Pull 15-18 watts, sectionally wound {2 £1-10; 100mA,
425-0-425v. 200mA, 6-3v. 4a., c.t., 5v. Ja. £8-50 | Trpes(i-3v.1-52.77p; 6-3v. 2a. 80P;6-3v.3a. £1.45p; G6L6, KT66, ete., for 3 or 15 320 10H, 200 Q 95p;
425-0-425v. 200mA, 6-3v. 4a., Twice bv. :la £8-70 | 6:3v. 6a. £225: I2v. la. 80p; 12v. 3a. or 24v. | Push-Pull 20 watt high quallty sectionally 60maA, 10H, 400
450-0-450v. "aOmA 6-3v. 4a., c.t., Bv. 3a. £9-00 wound EL34, 616, K'T66 etc. to 3or 152 £5-50 €2 35p.
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- Units listed below
(a) DI;COMASTER TWIN TD' Dlsco
TURNTABLE CONSOLE with OONSOLE

integral 100W amplifier
(b) PAIR OF HI-F! HEAD- Incorporating twin Garrard SP25

50 WATT ——t o PHONES or BSR MP6O type turntables and
SPEAKER SPEAKER s () MATCHING DYNAMIC Sonotone or Acos Cartridkes with
“MIKE’ (attached to h’phone) diamond atylii. Separate Vol. con-

N | RS il s i, K
Iy | Bla"k Rexine covered proply and Bass Controls, Separate

Re "n ts Size approx. ipput for ‘mike’ with vol. control
| 187 » 18 % 8 switch, Black Vynide covered
(a) (b) (c) & Cabinet with lid, see

{d) Carr. £3-00 lllunution on lett, £75 uu
DEP. £19-95 & 19 fortnightly. 55 roribictors vemy

18 fortnightly pymts,
' payments of £7-87 (Total £169-48).  £4-22 (Total £84:96) Carr. £1-50

|||| || FANE JLTRAHIGH POWER LOUDSPEAKERS

|| All power ratings are R.M.8. continnous. £ YEARS' GUARAHTEE
| High flux ceranilo nmzneu ALL CARRIAGE FREE

‘POP’ 100  ‘POP’ 60 | ‘POP’ 50

18” 100 Watt 157 60 Watt | 12" 50 Watt
81[4].(;(‘),0 gauss 14,000 gauss 13.000 gauss

HEADPHONES
| microPHONE

DISCOMASTER TWIN TURNTABLE POWER CONSOLE

Garrard 8P25 or MeDonald MP60 turntables. Bonotone or Acos cartridges with
diamond styll. Facllities as TDI Console but with bullt-in 100 watt Power Am- £99 95 8/i15qn 150 £ I 2-95
plifier, complete with 1id. Or Deposit £11-48 and 18 fortnightly payments £5:74 Carr. £2 50 £29.95 £ | 6.95

(TolalS11C80) IDEAL FOR YOCALISTS | ) " Dep:£380ands | Dep. £217 and x |£390 & 8 mthly

R s c co LU MN SPEAKERS AND PUBLIC ADDRESS rithly payments monthly payments. | pymts £3-16 Total

£3-80 (Total £34-20) | 2217 (Total £219-53) | £29-1
Al types 15 Ohms covered in Rexine and Vynalr | PAIR BUITABLE
WATTS. Fitted thre y 4
TYPE C132 30-40 WATTS  Fitted two 1 s Cort riogiy orsitive. high flas FOR BASS GUITAR, ELECT. ORGAN, ETC. | "41.1, FURPOSES
exceptionally efficient, low feedback howl char- speakers with high power voice colls.

teristic high A ]3' 87 20 watt or ”, D [ ’
scteieic hgh flux 15° x &1 20 watt £19.95 Size approx. G 147110 e{pﬁ% ; FANE POP ‘55 _ PHSO qugr Tweeter
197 80 \\att 13000 ahw when nsed with
gauss 8-1502 £1 5 99 rec. fllter pnl\'hles£5 -95

]
m’thly payments $2-67 (Totll 285-81) Carr. 65D, (Tota] 45-99) Carr, 83p
improved vocal vound

FANE
ALL RSC PRICES INCLUDE VAT| FA | FANE SPEAKERS PO’ 25/2 12 in. 30 WATT
|NTERE$T CHARGES GRESGEND Dl;x‘nl Chone 815 OG([‘or uses £8 95 gl’Z‘ElY))ﬂ; TPEB‘;lgo(l;Am
other than Bass Guitar or o Jep. £2- 8
PurcI}\Eal;gsN slift?eg rilnc;‘::::nths SPEAKERS | Eiccironic orgam. . ree o Bige, = 0

ATNSTREL 8W GUITAR AMP. |t % | GROUP EQUIPMENT PACKAGE OFFERS

BRANCHES | FA.L. PHASE 50 MK.IU AMPLIFIER €43-95 P'ACKAGE PRICE

Terma tor pairs Dep,

Incorporating Tremolo and 13” x B” or 10~ 8peaker. Output
A watts B.M.8, Continuous, 3 Jack Tnputa for M aud ;ﬁm'.l-u:)‘.;% :;/;:owd léllll;olﬁms $17-90 . earr.
al;;::er;l'xl“em {\ln}n:el\;:n Controla: Volume, Tone, Tremolo . pumo.nh ot £7-35 (To::l 266 lﬁl; y 261-85 £56 95 £1-10
remolo inten: ——
Terms: Depoalt 24:40 and 8 manthly £1 9 9 5 PAL PHASE 60 MIEIIL AMPLIFIER 84395 PACKAGE T
payments £2-87 (Total £25:78) Carr. free PR. FANE POP 80 L/SPEAKERS £25-90 “}:’:
Ter Depoalt $22:00 and 12 monthly £63 095 21-10
COMBINED 30W AMPLIFIER payments of $4-20 (Total §72-40) 26985
FAL MAEST RO AND 12” LOUDSPEAKER ;AAnlt‘L {g[gﬁrw Allﬂan;xln; 24385 PACKAGE PRICE
For Lead Guitar, Mic, Gram, Radio, Tape (Not for usc with Bass instrunients) Terms: Db “mm &;‘ ‘1 ng ) £25-90 63.95 carr.
Inc. 3 Inputs and 2 vol controls plus Treble & Bass, TREMOLO with assoclated DB LG and 12 monthly 069 85 £ £3-00
controls. Attractively ﬂnlsheci in black with silver-Anlshed fascia. Conpact size. paymenta £4-20 (Total £72-40) 26985
Fitted carrying handle. £43 74
;‘:;nn:nge:sm;;ﬁ:&:r:;:ﬂ?mhh Carriage frev HIGH QUALI TY LOUDSPEAKER UNITS I.‘
. ALL TWO TONE REXINE AND VYNAIR FINISH |
50 50w .98 q S
Also RSC PHANTOM 50" Rating 50w £49-95 Carr. £1-50 1125 50 WATT Fitted pair of 12” 50

watt high flux speakers for conservative *
FAL PHASE 50 Mk. IIl AMPLIFIER 50 WATT |{ rating. Impedance 8-15 ohms. Carr. £1-50
8olid state. 4 Beparately controlied inputs Plus master vol. control, | Of deposit £5:-11 and 8 monthly payts. of £6-11. Total £46-99
ind. Bass ll‘ld Treble Controls. Probectlve Circuitry againat serious | L12/25G 12”7 26 WATT 13,000 L12/10 10-15 Watt Veneered

output o 1 Out} put for e s 8 to 15 ohms. Bize 177 x lxl)nu 1.58 :gm; 'germu for Paira. | cabinet 12” unit 8-15 ohm. £7_95
” x 7}" 200-250v. A.C. mains. utpm 60 wnu ep g . Approx. 14 x 14" x 97

nusic rating. Or deposit £25-75 & § monthl: £43 95 mthly pymts #3-32 £12-95 Carr. 85p. Terms for Paira. Dep. £2-05 &
payments £5-75. Total £51-76. Carr. Free (Total £29-88) Carr. 86p. 8 mithly pymts #2-05 (Total £18-45).

REGENT 50X 50 WATT AMP.

A powerful high quality unit for lead,
rhythm guitar, vocalists, gram, radio, tape.
50w Peak O/P rating. Not for Bass Guitar.
% Y Two Fane heavy duty high flux 12in. apkrs.
Four Jack Inputs and two” Volume
Controls for instant use of up to four pick-ups
or “mikes””. Bass and Treble controls.

GP30 AMPLIFIER ]COMPLETE
i Fo ar, Vocal or | ]
i l’;n;rfnl:itntal Grouflp . PULSAR £99 95

@A 4 input, 9 vol. control HI-Fi

] 20 Fronie "eomtros. - Gurrens | ‘SOUND TO LITE® SYSTEM

valves. Peak output rating

Send B.A.E. for leafiet. Credit Terms: 8 8trong Rexine covered cabinet with | po 0. Deposit €11448 aml 18 fortnightly
Deposit £7-98. & 18 fortnightly handles. Attractive black/alver P.V.C. fascia. Neon indlcator. payients £5-74
payments of £3-99 (Toul !79 80) £69 95 For 200-260v. A.C. maina. For 8 or 16 ochm N S .
speakers. Bend B.A.E. for leaflet. . (Total Credit Price £114:80). Super 8L Unit,
REGENT 50B for Bus Gulur lmd Terms: Depogi[ £5.58 and 8 £2 9 . 9 5 1000 watt per channel. Manual override buttons,
general purpases, Or Dep, 4318 & monthly payments of £3-58 2 spothanks with 6 bulls (3 sep. colours) 5 yd
aymen 3 b
(Total ggﬁ ao’; DC:"I £2-50 £79 95 (Total £34.22)‘ Carr. 75p aml 10 yd leals, fitted plugs. Units sulil sep.
DISCO LIGHTING AT BN | FAL DISCO PRE-AMPLIFIER o less, | TITAN 187 100W SPEAKERS
PRICES Mic. Jack & Tape Inputs. Independent Vol. Control 8td. £1 8 50 15 ohms (List £33) £25.95
BRA| AT "00 250v A.C. Mains operation Carr. 75p
b3/ HEHES Barclaycard MAIL ORDERS & EXPORT ENQUIRIES
d Ay S AUDIO HOUSE, HEXCONNER LANE, LllDl 1.
BOLTON, COVENTRY ANCACELY Tel: Pudsey (09785) 77631,
RESTO 4 accepted MAIL ORDER MUST | NOT BE SENT 70 SHOPS
ilabili TERMS C.W.0. or C.0.D. under
DONCASTER, PRESTON p’ms":m’ LRSI e TEEENGE 40y PER ORDER OR AS GUOTED,
d STOCKPORT rices correc! AU, b & 5% N TRADE SUPPLIED.
an Hi-Fi CENTRES LTD. 8.A.E. PLEASE WITH ENQUIRIES. N
DONCASTER 3 Queensgate, Waterdale Conne MANCHESTER 60A Oldham Street (Clond Wed
R.S.C. BRANCHES OPERATE A 5-DAY WEEK BOINGURGH - 0 *""**Ciosed Thurs). Tel. 65069 MIDDLESBROUGH Tel. 236 2778

d. d Wed. 22 9501 106 Newport Road (Cloled Wed.). Tel. 47098
OPEN ALL DAY SATURDAY ' eﬂs%’gwnago A(rcnly?:OS(. ((.:Io)nd T\L . 9 NEWCAST E UPON TYNE 24 Newgate Shopping
BRADFORD 10 North Parade (Closed Wed) Tel, 25349 Tel, 248 4158 Centre (Closed Wed.). Tel. 21469
BOLTON 23 Deansgate. (Closed Wed) ° 33512 HULL 7 Whitefriargate (Closed Thurs.). Tel. 20505  NOTTINGHAM 19/19A Mgket Street

BIRMINGHAM 30/31 Gren( Western Arc PRES (Closed Thurs.). Tel. 48088
. 021-236 1279 (Cloud Wed,), LEICESTER 32 High Street (Closed Thurs.).Tel. 56620 4|EFr|nru'n‘u Walk. St. Georges Shoppg Prec. Tel. 51979

% Brl
COVENTRY 17 Shel(on Saquare, The P"’c‘"c' 25083 (2115 B4 (S (Mecc:():lagc;%edr)qg:(‘s 28252 SHEFFIELD 13 Exchange Street (Castle Mkt. Bids.)

DERBY %7 St. Peter’'s Street. (Closed Wed.). Tel 41381 LIVERPOOL 73 Dale St. (Closed Wed.). Tel. 236 3573 STOCKPOR (Closed Thurs.). Tel.20716

Closed Thurs.). 8 Little Underbnnk (Closed Thurs.). Tel. 480-0777
DARCINGTONRIJS SRl ey w-a)al 68043 LONDON 238 Edoware Road W.2. ( “:l 723 1629 SUNDERLAND 5 Market Sq. (Closed Wed), Tel. 70573
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PARTRIDGE UNWRAP THEIR
SUPER PACKAGE
COMPLETE %5ucinon STATION rosminipnszsanne

THE TREND LEADER, TRIO'S LATEST QR666 SOLID STATE GEN. COVERAGE RECEIVER £139-62 del. FREE (our risk), with
FREE MATCHING HEADPHONES—OR—COMPLETE STATION. On the air in seconds from ANY LOCATION—DEL. FREE
(our risk) £157-58.

THE SUPER PARTRIDGE PACKAGE comprises—

@® QR666 Receiver, 170 kHz-30 MHz, ALL BANDS, ALL MODES, AM S$SB, CW (opt. FM) for Mains, Batteries, DC ext. supply.
A TRULY BEAUTIFUL RECEIVER—EXTENDED BANDSPREAD—NO THERMAL DRIFT—MECH. AND CERAMIC FILTER—
DUAL GATE MOSFETS. SINGLE AND DOUBLE CONVERSION—AND SO SIMPLE AND PLEASANT TO OPERATE.

FREE MATCHING HEADPHONES, lightweight, comfortable, hygienic.

World Record ALL BAND patented VFA aerial in beautiful gold stove enamel, hammer finish (7ft. 6in. long).
Made to match, the QR666, the JOYMATCH 111B A.T.U. (also gold stove enamel).

All necessary cables. THE COMPLETE RADIO STATION FOR ANY LOCATION.

JOYSTICK VFA + JOYMATCH 111B (SYSTEM '*A'") for modern communications receivers £29-58 del.
JOYSTICK VFA + JOYMATCH LO-2500, with RF meter, trans mitting 500w. PEP (SYSTEM*‘H'") £36-27 ,,
JOYSTICK VFA + JOYMATCH LO-2500X With no RF meter, transmitting 500w. PEP (SYSTEM *‘J"")

£33-59 del.
JOYMATCH tuned AERIAL SYSTEM for ANY MW and SW communications or Solid State receiver oo .. £5-87 del.
JOYMATCH Artificial Earth for MW and SW, as used on North Sea Oil Rigs oo £5-87 del.
Communications HEADPHONES, 8 ohm. Suitable most modern comm. receivers .. .. .. £339 ,,
VALVES: Complete replacement set for 9R59DS and 9R59DE .. . .. .. .. .. £475
AERIAL WIRE, heavy duty 16 SWG enamelled aluminium. Per 10 metres .. .. .. .. &£0-59 ,,

Send 44p stamp for complete details of PARTRIDGE PRODUCTS AND TRIO QR666.

G3CED — G3VFA
BUX 5 gmgllgflfgﬂg FOR EXPERT ADVICE AND INFORMATION

LECTRONILE=] o ™
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Become a
radio amateur.

Learn how to become a radio-
amateur in contact with the whole
world. We give skilled preparation
for the G.P.O. licence.

Brochure, without obligation to: l
BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept., [ |
P.O. Box 156, Jersey, Channel Islands. ]
NAME we. 124 §
ADDRESS Block caps please
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C. T. ELECTRONICS

NOW AT 267 & 270 ACTON LANE, LONDON W4 5DG

Now op

come alon

shop. These p
[] -Icelu than we air
guarantee you spesdier service on the couater, and on the mall order side. We have an enormous
range of componunu lo choose from. 1t you are having

ng. are from 9.30 a.m. through tili §.0 p.m. Monday to Saturday. The neaerest
underground ll Chuwlck Park, and tha:

7o

are very much larger and wiil enable us
valnn ol the compone under ona rool will now

then

getting your
no parkiag rasirictions.

SEMICONDUCTORS S.C.R.s * xSPECIAL OFFEAS * »
ACI07  35p] BCY30  40p| MJ340  5Sp| OC36 83p| TIPAIC CRS1/05 TRIACS umurug! nu%'znﬂ"?uu:mpm
4 N2 . 240V, SEC. 12V, 100MA Manuf , Hinchigy
ACI125 251 BCY31  SSp| MJ481  98p| OCa2  abp| TIP42C §m§34° “zs’: 8221?53 ;&,’3’“ 8A 400v ':: Bize 30 x 45 x 0mm F C S3mm
AC126  28p| BCY3z  98p| MJ2B01 £1.25] OC44 0p] TISSO 22905 2% | GRS1/a0 SCAOE Pnc- 1-88p. 100-88p ea. 1.000-50p es.
AC127  27p| BCY33  45p| MJ2901 £2-20{ OC4$ 20p( ZTX107 M20% 20 | ER3160 36450 0.000-40,
AC128  20p| BCY34  60p| MJE340  S0p| OC70  18p| ZTX300 2N2907  28p S s CORE PVC INSULATED MAINS CABLE.
s e ol REm | e - S e
A 8CY39 £1-00f MJEI?1  #0p oo
ACY18  0p| BCYSS £1-80) MJES20  85p §:£§’i ::: CASY/40 . SCSOE 0-47mtd. SOV n;vuu one'h‘ gA;A'(‘:n?:
AGYIS 3| BCyro  22p| MIE29S5E1-95 N055  sp | CRST/400 | DIAC Price 100-4p aa. 100035 aa. o
ACY20 23] gCY71 20| MJE0SS 15p N3 map | CRS16/100 y
A dpiecyrz  asp| MMisls 4l 3625 9% | CRS16/200 LINEAR L.C.o O e (R
ACY21  Mp[ D121 18p| MM1712 e0p N . Ao II0G o8
3702 14p | CRS18/600 LM30SK 5V, 1A, Volt %p e,
AD140 60| D123  75p| MPF102  aSp 2N3703  12p A unmarkes  OCT! wanmwiors €1 0
e ::: BD124  W0p “;,'j;.‘;’?, o nare 2 | S1%B - o R e esea b  UNMARKED 250MW
BD131 %p] (¢ 2N3705  12p 5 1V. 82V 75, 8 V. 10V Mu.ur.a .no
AD162 40p, 7 MPF104 Voltage Reg.... .. £1-0§ , a £1-0
AF14 25| o012 ,: (2N5458)  35p e > MFC4000 250mW Audio  89p state voilage regu .
A:;l: z BD1S6 78p| MPF105 2N3708 12 TBASOO SWatt Audio  £1-50¢ so GE Digde OA47 aquivalent £1:00
AFH1 DY11 o 2NS459) 40 1 4 709 Amp D L./ TRANSPFOAMER: DOUGLAS PRI. 0. 115
AF117 25p gnvn E:ﬁ hPsAoﬁ) :s: §=§;‘,’? u',’;: BILI0/50040R %OD p 200, 220 240 SEC 25-0-25-0-6V. 24A £4-30
i g sos b e v 71 | [omoor meCtmERs | | gc op s vit | ot omuen
p| BF152 29 33p 2N3773 £2.08 wo2 1A D.IL/TO99 ssp | PANS,
ASY28 30p 4 MPSU06 7 PRI 0. 115, 160, 205. 225 245 SEC 35-0-35.
ASZ31  wop BEIME 1| MDSU% T s e || BYis 1n 00w 515 | | 4aC On Amp DIL. 7op | T %%
BA102  33p| gEX2e  30p| NKT135  35p NB8E  45p MDA952/2 747C Dual Op Amp .. £1-20 | muLLARD vu-uuu cuumc uHF
BA112 S0p| grxas 0p| NKT222 250 N304 22p 5A 100V 80p ZN414 Radio I.C. . £1-2§ ﬂuuu:;ns (naoar:um
114 =y —— i -2-
Alis bl BExss  a0p) NKT4O1 8% 2N3905  25p ZENER DIODES TADW%_ Radio 1C. ype 092 TN o
Spue  Uelea wp) Mol e s 1 || pzvae swries soomw | | NS Y
BC100 14 :ﬁ:% ::: NKTTT4 250 ;mg:z :g irg\\:v—aav.gi% ;Is: CA318 QUANTITY DISCOUNTS PLEASE TELE.
BC108  'p| pryas QAS 20p e n
BC147 120 gryso ::: A0 20p INeyss ;g: 10vrange ] g:gg 19000F Fesdtnrough cepcltor P ee.
BC148 12p) BFYS1 280 | OA47 10p " i iniature tubular P.C trimmers
BC149  12p| gFys2 zss: OA70 12p g:é:? ::: TIL209 gﬁﬁ“ 6-30pF 10p o
03 Vol ervsa  zef Oae 12 2N4288  15p MP5082 | Al 000 variey 7000 ratay 30 e
8C158 15| Bewss  seo| OAse  10p Mo 12 MA2082R . CA3090Q TO3 VOLTAGE AEGULATORS
8C15s 15| BSwes sop| OAST  10p NG44 £1.80 LDR. MC1303L @ 105 12v S00mA
BC16SC  14p| BSY95A  12p| QA200  10p 24871 359 RP1Z 8, SN76023 6W Audio | € L037 15V 450mA £1-90 0.
BC12  Wp| out - sep| 0A202  10p 2N4920  80p (I gooscono o (L) with ircuit iR
BC183  Mp| Cigs  aop| OA210  38p S9! #p NESSS Timer . . %p VEROBOARD
BC184  Up| BY100  15p| OA211  p NS1I94 £ T  wMETALBOXES | 01 05
8C212  Mp| Byizs  20p| OCI6 %0 8 40360 50 ALUMINIUM BOXES IDEAL FOR VEROBOARD WiTH BASE | 24 * 3 B+ 4
8C213  4p| gv1z7  20p] OC19 8| TIP3C t1-05| 2N221s €361 s0p | ANDP.X.SCREWS E1 I Fr 4
8C214 l4p| Byigs  asp| OC22 $Sp| TIPI3C £1-30| 2N2222 40362 s5p AB? 23" Leng 51 Wide  1; High  S0p 3:'_5’ “’: e
BC238  12p| 5100 15p| 0C26 $5p| TIP34@ [1-90| 2N2222A ABB 4 . i s0p Pt €108 5
8C239  tp|is103  20p| OC2 59| TIP3SC £3-20{ 2N2398 ABY 4 24 1 50p 7.3 €1.43 €112
0C30 80p| TIPIEC £4-10| 2N2646  SOp :g:“’ . g: o .’:: 17 x5 108 —
14 PIN INS TOOL 720 T2
AB12 3 2" 1 asp o e w2p s
DIGITAL INTEGRAL CIRCUITS RO OTD @B D H g 3 &3 100 PINS 55 p  3p
SNT7400 20p| SN7428 80p | SN7473 40p | SNTat10 SN74167 525 | ABIS 8 6 3 c1-08 | 100 FINS O3 55 o
SN7401 20p{ SN7430 20p | SN7474 40p | SN74118 SN74170  €a.10 | AB1E 10 7 3 g2 | 300 PINS 89 B B
SN7402 2p] SN7432 42p | SN7475 589 [ sN7a119 SNT4174  £2.00 | ABYZ v b 3. £1-90 1 Brices Corcact June 2
gunga 20p :N;Aga 70p ng 45p | SN74121 SNT4175 €135 | ABS & H 35 B soons
N7404 20p| SN7a37 asp | SN748 80p | gN74122 " . i NEW SERIES TRANSISTOR OATA
SN7405  20p| SN7438  asp| SNTB1  g1.28[ Snraiza 1 st [ acusumImoxesTwinniatopING TGP RANEL S IDEAS 23 USA Bang 3 Transisior Charac-
SNT7406 20p | SN7420 20p | SN7482 07p | SN74t41 SN74180  £1.85 | AB2D 8" Long 8- Wide 34" High at back &0 un_.nc- 2N21—2N
SNr407 p | SNT4IAN  7Sp| SN7483  £1-00 SN74145 SN74181  £7.00 2' High at front & Slope to front 2y stoy
SN7408 20p | SN7T442 75p | SN7484 90p| SN74150 SN74182  £2-00 With P K Screws & (AR Ton SD numbers
SN7409 45p | SN7443  £1-00| SN7486 45p | SN74151 SN74184  £2.45 | AB2) Asabove but 10 long £2.20 [ lorietice 294, 288 2 "T“,“"’“
SN7410 20p| SN74as  £2-00| Sn74s0 750 | SN74153 SNTA185A €2.40 | AB22 As sbove but 12 long £2.40 | & DY O e Cha
SNr4t1 23p | SN7446 £2.00| SN7491AN £1-00| SN74154 SNT4180  £1-95 V41 VU METER 2-50 Europesn numb-r. Ac AF ac sr oic
SN7412 42p | SN7447 £1-75 | SN7482 759 | SN74155 . SNP418Y  £1-95 The Va1 is c.ﬂbuuu =20 to -3 end 0-100% m.klng '] 6 TVT Transmtor Equivaient Tables
SNT413 0p| SNT448  £1-75| SN7483 75 | SN74156 .s8| Snra1s2  £2-00 recording level meter or 88 8 pOWer Alf books contaln pin connections and
SN7416 0p | SNT450 20p | SN7494 80p | SN74157 o SNT4183  £2.00 r semiconductor cutiinss
SN7417 0p | SN7451 20p | SN7495 80p | SN74160 801 SN74194  £2-50 05 TE T2 ¢ Internel resiatance: 600 ohme PRICE. £1-10 per book. £8 Par 6 books inc
SN1420 20p | SN7433 20p( SN7496 €100 | SN74181 -30| SN74195 £1.88 menelons: 20 x
SNT422 p | SN7454 20p | SN7497  £8-25| SN74162 -40| SN74196  £1-50 ALSO STOCKED
SN7423 A8p | SN7480 20p | SN74100 £2-80| SN74163 £3-40| SN74197  £1.80 Electrolytic citors Mullard. Spragua. Lorhin etc nieas ot
o w| N0 20p| SN74104  £1.45) SN7416e  €2.75| Snreres  bu oo Polyester. Polyaiyrens  Siver ‘Mica Cavachiors. elc .on‘i:‘usclﬁ"gm.r Pis
~ X -
SN7427  42p| SN7472  3p| SN74105  €1.45| SN74165  £e.00| SN74190 £4.60 Rhtinenr manitom. Anten Sordenng rons. 5 20p  Over £5 post fres
QUANTITY DISCOUNTS—12+ 10%. 25+ 15%. 100+ 20%. ratary. alids loggle. etc Cable,

AUDIO ACCESSORY SHOP, 17 TURNHAM GREEN TERRACE, CHISWICK, W.4

CM10

CM20
CM73

co92

DMIBHL
DM73

oMe1
DMB2
DM94
DM614
PROMS
PROM10
PROM20
PROM25
UDSOHL

200C

MICROPHONES
PRICES INC VAT

Cryﬂ-l Lapel Microphone with Lead and

#0p
pupon Cryatal Mlcwpnom . £1-20
Crysts) Stick Microphone with Switch
Lold and Plug €2-20
Omni Dlucflon.l Capacitor Microphone
with built-in Preamplifier. Cable snd Wind-
shield £14-00
Cardioid Clnll:llOV Mu:raphono a8 above
with Switch. both 600 ohmn £13-00
-20
£14-00

Ll aller  Microphone with Windshield,
L-v-lner Cord. 6 metres Cable. 600 ohms/
50kN T2

Dual Impedance Dynamic Mrcvophonc

with desk stand. 600 ohms/S0kN .£10-50
Omnl Directional Dynamic Microphone

with desx d. 6 matres Cable and Plug.

50K} a £10-00
Remotes Dynamic Mlcwphono Ci tte

type with Pl £1-80
Remote Cassette C-vdrmd Mh:rophone

with Plugs 200 ohmes . £2-40
Omni D Dynamic

with Slide on Windshleld and Switch 50kn 1950
Pencil Typs Dynsmic Microphone with

Cabie Lavalier Cord and Bage 50k{) . £3.-20
Lavalier Capacitor Microphone

Clip 5-8 matres Cable 600 ohms £18-00
Omani Directional Capacitor

Cable 600 ohms £30-00

Uni-Directional Capacitor Microphone

with 6 metres Cable 600 ohms .. £32:-00
Capacitor Boom Arm Microphone with

Arm. two Windahieide, Cable 600 ohms . £34:60
Cardioid Duat Impedance Microphone

with Switch, 6 matres Cabie and Plug 600

ohma/50kN o £12-08
Shm Line Crystal Microphdns with Swﬂch

Cable and Connector . . £3-80

CTS

cTtoe
CT10/16
DT33

FF27
FF28
HT1S
HT21

MHT10

CN23
FF§
FF30

SN7§

TWEETERS
PRICES INC VAT
Conc Tweeter Freq 3000-15000H2 Cross-
1o

Pressure Unit Freq
1500-16000Hz ossover freq 000Hz
Imp 8 ohms Suitable for nyﬂoml up to 20
wa'lts RMS .

As above but 16 ohmy .

Dome Twester Freq 2000-18000Hz Cross-
ov-r freg 3000Hz Imp 8 ohms Suitable for

ms up 1o 40 walts .
Do Twester Freq 2000-20000Hz Cro
o fraq 3000H2 Imp B ohms Suitabie for
aystams up to 30 watts RMS

Horn Tweeter Freq 3000-20000Hz Cross-
over freq 3000Hz Imp 8 ohms Sultabie for
systems up to 20 watts RMS

Horn Tweeter Freq 2000-18000Hz Cross-
over freq 3000Hz imp 16 ohms Sullablu for
systems up 1o 30 watts AMS .

Freg 2500-20000H2 Cros

b 4
ol
3
£

over freq 3000Hz Imp B ohms Suitable for
£ 10 40 watts AMS
Horn r  Freq 2000-18000Hz

Crosaover freq 3000Hz Imp 8 ohms Suit-
abla for systemns up to 30 watts AMS

CROSSOVERS

PRICES INC VAT
2 Wny Crossover Network Imp 3 ohmi
Crossover 3000Hz Suitable up to 15 watts

AMS
3 Way Crossover Nﬂwovk Imp ) ohm.
Crossover 9 1000 and 5000Hz Suitable

up to 25 watts RMS

3 Way Crossover Network Imp 8 ohm.
Crossover freqs 1000 and 5000Hz Suitable
up to 25 wstts AMS

2 Wey Crossover Network Imp 8 ohms
Crossover 3000Hz Suitable for sys
to 15 watts AMS

* up

€2-80
£2-60

£5-70

£1-70
£3-30
£920

£4:60

CASSETTES
PRICES INC VAT
ceo c120
BASF LH up £1-21 £r-re
MEMOREX
MF\OXZ Oxide ”p £1-32 £1-me
CROX2 £1-47 £1-91 -
PHILIPS p £1-1 €178
QTY Diacounta 12-10%, 24-15% 36-20% 60-25%
SPEAKER CLOTH
Avaliable 1n Black or Green: Approx widlh 54in
760 awitch. Volume
jponee 20-20 000H2
Impcdlncc 4-16 ohms 14-50.
TEAK VEN!ER!D l’!AK!I C. NETS
For B x 5in_Spe: St 91 % 13; x 54 £3-50
8in + Twaolor 735 113 = 5§ £5-%0
13 = 8in 104 <176 £5-78
13 « 8in_+ Tweeter 12~ 18, ~ 8¢ £7-58
12in. « Twester 154 x 18 = 83 £9:00
VALVE AMPLIFIERS
- PRICES INC VAT
Robun unity lultlblc for mos1 PA/Disco uses
att 2 nputs. Vol. Trenia, Bass Controls £12-50
15 wm 4 nputs. Vol. Trebls Ba ntrols £24-50
30 wstt 4 snputs. Vol. Treble. Bass Controls £29-50
50 watt 4 inputs. Vol. Treble Bass Controls £38:25
150 watt 4 inputs whh np-ulo vol controls
ol . le. ba £75-90
500 watt 4 ucn wﬂh ndepen vol,
trable and bass controls plus overall master
vol. control . £124-50
MICROPHONE MIXERS
PRICES INC VAT
FF1 4 Channel Mono Mi nd Preamplfier
with  individusl shde controls  Battary
operated
FF10 7 Channe) Stereo Mixar gnd Praamphfisr
with individual shde controls  Battery
operated £
FF11 Stereo Frequency Controller end Pre-

smplihar, uses tive shida controls Battery
operated £34-00

All mail order and enquiries to 270 Acton Lane Tel. 01-994 6275
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!XP!IIH!NTEI PRINTED
CIRCUIT KIT B D 60
INTERESTING PIOJECTS
CONTENTS: (1) 2 Copper Laminate 4im.
x 2"1;. {2) 1 Board for Matchbox Radio. (3) |
Board for Wristwatch Radio, etc. (4) Resist.
(6) Resist Soivent. (8) Etchant. (7) Cleanser;
Degreaser. (8) 18-page Booklet Printed Circuits
for Amateurs. (9) 2 Ministore Radio Dials 8W/
MW/LW. Also free with each kit. (10) Eseential
Design Data Circuits, Chassls Plans, etc. for 60
TRANSISTORISED PROJECTS. Circuits to
wait everyones’s requireinents. Price g1, post paid.

I!COID PLAYSBACK HEADS
TRUVO X

ndividual prices of these are:

2 track record playback heads 50p each.
4 track record playback heads 72p each.
Erase heads are also avallable separately :

CENTRIFUGAL BLOWER

Ministure mains driven blower centrifugal type blower
anit by Woods. Powerful bat specially built for qulck
running—driven by cushioned induction motor
specially bullt low noise bearings. Overall size 44" x 4}"
X 4”. When mounted by fOange, air is blown into the
equipment but to suck air out, mount it from centre
using clamp. Tdeal for cooling elxtrw equipment or
fAtting into s cooker hood, film drying cabinet or for
removlnx ﬁnx sntoke when soldering, etc. ete. A -real
bargain at

TANGENTIAL HEATER UNIT

This heater unit Is the very latest type. most
efficlent, and quist running. Is as fitted in Hoover
and blower heaters. Comprises motor, imeller.
2kW. element aliowing switching 1. 2kW. and with
thermal safety cut-out. Can be fitted into any metal
Iine case or cabinet. Only needs control awitch, 22-75,
Don‘t miss this. Control Switch, 44p. P. & P. 40p.

MULLARD UNILEX STEREO SYSTEM
There is no doubt that it s a good
system, we belleve that for the

it is without comparison. We demon*
strate gladly at our Tamworth Road
depot. Prices of the Individual itenix <%, 3

for this:— *\-g_.\
Ref. EP.9000 £1:60 1%

1 Unilex Amplifier

1 Unilex Pre-Amp  Ref. EP.9001 £1-80

1 Unilex Power Unit Ref. EP.9002 £2:30

1 Contro! panel kit with spun aluminjum faced
knobe £3-30. Or the complete outfit—2£11-30 pus!, paid.
Pair of 15 ohm speakers made by E.M.1. are also avaiiable it requlred £330
the pair. No extra postage if ordered with the above, otherwise add 25p.

~

"ELECTRIC mnons

7 powerful battery motors as used in racing cars
and power models. Output nml typen vary to
for

)ecu—tooh toynm, modell ete. All bnnd new,
revenlble and for 1} to 12v. Bats., wiring dia-
xrams included. Poat and VAT 30p.

Details of how to make
power station,

miniature

BSR TAPE DECK

TWIN CHANNEL

Mounted on & wooden plinth with amplifier. Not

new, but unused. Originally intended for schools
teaching system. The tape deck s perfectly stan-

dard and has the usual record. playback and fast

rewind contros. Limited quanity-- only £8-50 plus

£1 post and insurance.

BATTERY SWITCH
Famous Atlas in metal case with
meter. output leads terminated
by crocodlle clips. For 6 or 12v
charging simply by changing
plug on front panel. Ready built.
new and still in maker‘s original
packing. Two models: 1§ amp
ll”md 8-4 amp 22-95. Please
d 40p postage for one and 75p postage for two.
TIME SWITCH
Smith’s mains driven clock with
15 amp switch, also notes
showing how you can wake up
with ~music playing. kettle
bolling or come home to a warm
house, warn off burglars, keep
pets warm, halve your heating
bills, etc. £1-95.
RELAY BARGAIN
Type 600 relay, 2 changeover one open and one
closed contact. Twin 500 ohm coils make this
sultable for closing oft DC 8v. DC 12v, DC 24v
or AC mains using resistor and rectifier. 33p each.
Resistor and rectifier 20p extra.
BATTERY ELIMINATORS
Kit of p.m eomprhlng maina transformer, recti-
with

SHORTWAVE CRYSTAL SET

Although this uses no battery it gives rully

results. You will receive an amaz assortment of
stations over the 19.25.31.39 metre b.ndn—Klt containe
front panel and all the parts. £1-25—crystal ear-

THIS MONTHS SNIPS

AM/FM TUNER

Unit made by the American GEC company. B transistor, all-wired
ready to work. C with tuner newxls only scale and
pointer. Tunes AM range 540 to 1620- KHz, FM range 88 to 108 MHz
Switches for on-off and AFC. Output for MXP or direct. Special enip
price 25 plus 30p post. Three or more post free.

7 WATT STEREO AMPLIFER

Again by the American GEC company. This has exceptionally good
tone quality. Ia complete with pre-amp and treble base, volume and
halance controls. Also has mains emoothing circuit and rectifiers so
reqnires only mains transformer. Ontput for 15 ohm speskerx. Inputs
for tuner pick-up, mike, ete.

Bpecisai snip prlceuplmswpon. ‘Three or more post free.

DIGITAL DISPLAY UNIT *‘DIGIVISOR’

basically of a 12 voit lamp focused
by a lens system to shine through a numbered scale onto a

giasn front screen. the number being selected by lpplyina a different
voltage of the cofl. Overalt size approx. 2}” x 1}” x 4}, Price £3-50.

TAPE DECK

In metal- case with carrying bandle, heavy fly
wheel and capstan drive. Tape speed 33. Maius
operated on metal platform with tape head and
guide. Not new but guaranteed perfect. Price £1-95
plus £1 post and insurance. .

HORSTMANN 24-HOUR TIME SWITCH
Wl'len fitted

Wlth 6 position mognmmer. to hot water
this could
Programme Hot Wnt;er Central Heating
o on on
1 Twlice Daily on
2 All Day on
3 Twice Dally Twice Daily
4 All Day All D.y
5 C
ble, of course, to p other than central heating

snd hot water, for instance, programme upstairs and down-
stairs eleciric heating or heating and cooling or taped music
and radio. In tact there is no limit to the of this P Maine
operated. Size 3in. x 3In. x 2in. deep. Price £8-85 as illustrated but less case,

WANT A CHEAP OSCILLOSCOPE
We offer this month a laboratory type instrument made hy G.E.C. for their
commnnleauonl laboratory. In a steel case with carrying handle. 1t Is mains

fier and
instructions, lhowlng how to make ap for 6v, v
or 12v types

£1-20

Radlo trom maina
Cassette from majna £1-50
Cassette or radio from cur (dahilizedt £2-10

AMPLIFIER PANELS

Very nice looking. polished black pressphan with
Axing holes. 8 phono sockets and changeover slide
switch and Is printed as sketch. Price is 30p.

RADIO STETHOSCOPE
Easiest way to fault flad—
traces signal from serfal to
speaker—when si ltopa
you've found the fault.

it on Radio, TV, :mpliﬂer,
anything—complete kit com-
prises two special
tranaistors and all

P!
crystal carpiece, £2-80—twin stethoset instead of
earpiece 83p extra—poat and ins. 20p.
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and has its own internal time base and plenty of room to add another
base if you wish. Probable cost of this instcument ia in excess of £100. We offer
this tested and in working order. £17-50 plus £2 carriage for first 200 miles then
£1 for each 100 miles after.

OlL PUMP

Driven by Redmond Motor of approx. 1/20th horse power, pump originally
intended for ofl fired boilers etc. with normal inlet and outlet pipes and unjons.
£2-15 plus 30p poet and insurance.

TINY BATTERY MOTOR

Works off 1} or 3v requires no on off switch as it will not draw current antil it is
spinning. Approx. }” long X }” diameter. Ideal for hand held fan. propeflor
driven model etc. 20p mh 10 for 81-80.

LUMINOUS ROCKER SWITCH ON/OFF
Luminous Rocker switch on/offl. Panel mounting. snaps into a 17 hole. Rated
at 10A 250v. 16p each or 10 for $1-85.

TERMS ;-

Add 8% V.A.T.

Send p ge where q d—other
items, post free if order for these
items is £6-00. otherwise add 30p.

AUTOMATIC EMERGENCY
LIGHTING

Power cut days will 500n be upon us. Our simple
kit makes any light a fail-safe light. Kit contalning
relay and rectifiers and data, only 65p each. 10
or more 80p each. Suitable case 40p extra.

PORTABLE CABINET OFFER
A nicely made portable

eabinet, soft padded black
finish Intended for portable

yer.
Offered at £195 plus £1
carriage free if bought witb the Garrarl ar RHK
record decks.

LIGHT DlHNE)I KIT

tor, Lultrlvlormomtl-umddm Price £1-

MACLAREN THERMOSTAT

Make and break 20A a.c. with the sensor probe
coupled by a 2 feet capillary covering range of
10-100°C—complete with large engraved control
knob. Price 88p.

WAT!RPROOF HEATING
ELEMEN

13  yards length 35w,  Helf-
regulating temperature control
56p post free.

TREASURE TRACER
Complete Kit (except wooden
the metal

8430 plus 20p poat
insurance.

MAINS MOTOR
Precision made—as used in
record decks and tape recor-
ders—ideal also for extractor
fans, blower, heaters, etc. New
and perfect. Snip st @5p.
Postage 20p for first one then
10p for each one ordered.

1” stackmotor 94p.

1}~ stackmotor £1-10.

NEED A SPECIAL SWITCH
Double Leat Conlact, Very slight pressure closes

both contacts. each
°0|

10 for 60p. Plastic pushrod

suitable for operating. 8

each. 10 for 54p.
AMPLIFIER IN CASE WITH
SPEAKER
Marketed by British Relay under the namne
Luxistor. Thils is in & very nest looking cabinet
and Is ideal around the home or in the workshop
for trouble shooting or for testing out s quick
1ash up. Size approx. 9} x 6}” x 3}” deep. Input
is via a matching transformer and volume contro)
and amplifier may be powered by an internal 8v
battery or an external 110v source. fpeaker is an
R-A eliptical 67 x 3}” 10,000 gauss. The amplifier
proper Is & Newmarket model ref. P.C.4. Price
£3°85 each. 10 for £31-50. Post and Insurance 20p.

12 VOLT 14 AMP
POWER PACK

This comprises double-
wound  230/240V mains
transformer with full wave
rectifier and 2000 m/f/fd/

lmoothlng. Price £2-20 +

P- & p. 20p.

!!uvy Duty Mains Power hrk. Output voltage

adjunstable from 15—40V in steps—maximum
load 250W—that is from 6 amp at 40V 0 135 amp
at 15V. This really is a high power heavy duty
unit with dozens of workshop uses. Output
voltage adjustment Is very quick—simply inter-
change posh-on leads. Bllicon rectifiers and
smoothing by 3.000mF. Price £6-38 plus 85p poat.

HEADPHONE STEREO AMP,

With volume. and tone control. Output
approx. 2 watt into 22 ohm speaker but will
operate with reduced output into 16 ohm or 8 ohm
headphones. Power supply 14v AC (We can supply
suitable transformer—80p). The amplifier has all
controls mounted and s ready to alip into a slmple
box. Price £2-99 plus 50p post and insurance.

J. BULL (ELEGTRICAL) LTD.

(Dept. pw ), 102/103 TAMWORTH RD.,
CROYDON CRO IXX.




TROVALUE

APPOINTED STOCKISTS FOR SIEMENS QUALITY PRODUCTS

top quality electronic
components for price-minded buyers

112 p. CATALOGUE - FREE POSTAGE (U.K.) - ATTRACTIVE DISCOUNTS - SPECS. GUARANTEED

A 100 OF THE BEST
From our transistor stock RESISTORS ELEELROLYTIC CAPACITORS 1
2N1307 47 49C 14 Axial Le
2N2646 S‘: %555 |s= Code Watts Ohms o9 191099 100 up F 3V 63V 10V 16V 25V 4V 63V 100V
2N3053 28p BC159 15p {see note below) 0-47 - = = - - ‘—' 11p :g
2N3054 sp | BCi67B 130 . 3 1 1-0 - - - = = P —
2N3055 Top BC1638 12p C‘ i3 L o _’ :_' 22 -_ < N = p — 8p Sp
2N3702 1p | BC1698 12| € 12 4-7-10M 93 4-7 - = =~ tp - Sp 9% Sp
gﬁm ::p ggu;:g 12| C 34 4710 155 1-2 08T nett 122 = £ 3 ;: :: :: |==
1 " ; = = =
2N3705 165 | BCiazL m| c ! 4710 32 25 982 nelt a % — % 8 3 € p 13
2N3794 18p BC184L 28p MO 112 10-1M 4 33 2-3 nett 100 8p p Sp sp 10p 12p 19p
2N3819 5p BC212L 12p wWwW 1 0-22-3-00 " s 220 sp 8 sp 10p tép 11p 17p 28p
2N4062 11p BC214L 14p 470 9p 18p t0p 1tp 13p 197p 24p 45p
2N4443 83p | BC2STA 1p | “WW 3 1-10K ’ s s 1000 19p 13p 130 lp 20p 25p Mp —
N0 BC2568 1p | sww 7 1-10K " ] s e g g: 3: ;".: SN ===
QN;g 30130 :: * Add 40% for values under 12(). 10,000 ‘2: “= =% I e = e =
40361 BD131 4p | codes:
odaz BD132 52p | G carbon film, high stability, low noise. MINITRON DIGITAL INDICATORS.
o 0135 319 | MO - metal oxide, Electrosil TRS uitr low noise. 15F Seven ble with standard
proved :D‘Vaz?) z: WW = wire wound, Plessey. logic mgduln. 0-9 and decimal point: 9mm Chammc’i. g
16 leay
C128 F194 150 | vatues: All E12 except C §W, C §W and MO §W, Sultable BCD decoder driver 7447 £1-15
:ggn g;g: g: Em-eci:d 12, 15, 18, 22, 21, 33, 39, 41, 56, 68, 82 and their ,."“G ,f,“.,,g + or— &1 & dec. pt. £1-29
AC153K BFX29 130 | 24 u E12 plus 91, 13, 16. 20, 24, 30, 36, 43, 51, €2, 75, 91 |  LEDS (Light Emitting Diodes) 230
AC176 BFX84 2Tp |  and their decades. Photo Cells, each P
AC176K BFYS51 23p
ACI87K BRY3 45p | Toterances: . ANTEX Soldenng Irons
AC188K BY164 sip | 5% except WW 10% + 0-050 below 102 and iW MD 2%. .15 Spare bits 20
AD133 €10681 42p | prices are in pence each for quantities of the ccpmo :: 1] Spare bits p
AD138 06D1 82p | same ohmic value and powers rating. NOT mixed
AD149 C1408 780 | values. (fgnore fractions J”n. penny on total vaiue of DESOLDER BRAID
:g::; Mjm ::: resistor ordes). Prices for 108 up in wnits of 100 only 6 ft strip 190
AF200U MJ2955 s0p WAVECHANGE SWITCHES
239 MJE3TI %o 1 pole 12 way; 2 pole 6 wa
B WiEST  #° POTENTIOMETERS CAPACITORS A SIS A coon e
BA138 MJIE2955 £1-12 ROTARY, CARBON TRACK. D‘IL;ICE‘I'ECLROLY TIC in cans, | TAG STRIP 28 wa
88103 E3053 pla sleev
BB10s OAs €25 Double wipers for good conlact and | 1000mF/z5V 28p  Z200/100 £1-56 NUTS, SCREWS, etc.
88109 SDs [T - ng 5000/100 £2-91  1000/50 Hp in lots of 100 each
BCI107TA TIPHA T80 P.20 SINGLE flnear 100 ohms to 4-7 5000/25V &2p 2000/50 57p 4BA NUTS 28p: 6BA NUTS 28p
078 TIPR2A p megohms each 14p 5000/50 £1-18 §” 4B Screws 28p: {” 6BA Screws %p
BC108B TIPHMA p P20 SINGI.£ Jop. 4-7 Kohms to 2-2 POLYESTER TYPE C.288. Radlal | Threaded pillars 6BA, § heunonll
BC108C TIP42A £1-08 megohms, each 14p leads for P.C.B. mounling. Working . £1-68
BC104B W02 20 4000 DUAL GANG tin. 47 Kohms voltage 250V d.c. Plaln spacers §” round £1-12
C1 ZTX300 14p 152 bolmagianms n. each 48p 0-01, 0-015, 0-022, 0-033, 0-047, eu, 3p ] Other sizes available
gg::" ]w S JP.20 ou:: GAN‘G ] 4 'I Koh oo 23590 ‘0 33'79 0-47 8p; 0- u llD ENAMEL COPPER
3 5 ohms 7 d i
BC143B L [ 2 2 megohmen O Veachdap | 1:014p:i1-521pi2-224p WIRE in 2 ounce reels
1008 MORE IM CATALOGUE 7 JP.20 DUAL GANG Loo/annloo 10K, SII‘./VERED MICA. Working vollage | 16, 18, m. 22 SWG 3p
BAXANDALL SP 22K, 47K, 1 megohm only, each a8p | (LI Lo g0 i 20 staves L o X SWC 0
EAKER KIT JP.20 DUAL GANG antilop 10K only DIN CONNECTORS
As designed by P, J. Baxandall and 4p | 1000, 1500 7p; 1800 8p: 2200 10p: £7700, ot Plug
described originally in " Wireless World.,” 24 DP mains switch f of 3600 1 4700, 5000 15p; 6800 20p;
Simple to assemble, fantasticaily good = m‘;,:m‘; 8200. 10,000 25p ;::{‘ ':‘:’d’“";”“"" ::3 :::
fesults and a gfeater money saver, Carries  Decades of 10, 22 and 47 only avaitable .or?'o.réuo'- BEAD F 5 way autio 180 12p 15p
10 watts RMS, 15 ohms Impedance. Size in ranges above. e 1 0m v, ‘;""/"?V' § way aucio 240 129 150
18in % 12in x 10 In. C lete kit, | Skelefon Carbon Presets, T: PR, 2-2{i6v, 2-2/38V, 47, 10/6-3V way au P
pack-flat cabinet, £14-99, horizontal or vertical o each i s aahey; e?:/. 14p | EV CATALOGUE 7
The size and weight of this product obliges 4-7/35V, 10/16V, 22/6-3V ea. 18p | 2nd pristing—Green and yeilow
us to charge 70p part cost of carr. in UK. SUDER ;ogﬂv a/WV. 27/6-3V, 'oolg:’. an m?" iy o T
Equaliser Assembly, £2-38. Linear of lop mono 4-7K to 1 meg. In en. P, a0, $
Loudspeaker Unit SORM109, £2-45. all popuiar values each Mp ;gg"gﬁ"}o"sjg,g: Voltas oy 1 SeeeEnos; dihoiame:[mbch NSNS
Cabinet Kit (to Baxandall design), £1¢-45. STEREO, matched tracks, lin. or log Values in mF: printing has bean updated as much
Cros choke for addi woofer to in atl popular values lvom 4 1K lo 0 oon. 0-0068; 0-0082; 0-01; 0-012; | as possible on prices. It costs only
above, £1-50. 1 meg. 5 818 N o . oeada’p '259 zsost:reelncludd'lno ve’iiund mduc:sey
i s 0-027; A 1 or 25p for spending when ordering
DISCOUNTS b cutehooniplat-s mogo b'“::;:'.‘:,‘; & l&’ﬁ ?éw:ags:; 0-082;0-1 ea.4p | goods list value £5 or more.
:‘vallabl%‘::’ a!l‘il:':'s‘ Control  knobs, blk/whtlvedlyel/gml Working voltage 50V, QUALITY
with NETT PRICES blue/dk. grey/it. grey, each Tp lnmvaluemomupnossowr ea. 2p GUARANTEE
102 on orders from £5 All goods ase sold on the
0 o
3.1;1":1’5' 'am:’ofe..o" All postal communications, mail orders | ""de"‘ﬂ""'ﬂgﬂ;’:‘ffmfgf:
sl ELECTROVALUE LTD R bept o | e
ept. . DA, (1 tion is guara as sucl
POSTAGE pt 2. S.A.E. with enquiries re- B b

In, UK. for pre-paid
mall orders. For mail
orders for £2 list value
and under there is an
handling
charge of 10p. Overseas
orders - carriage char-
ged at cost.
Giro A/C Mo.

3671 [4v02

quiring answers.
28, ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 0HB
Telephone Egham 3603 Telex 264475 Shop hours 9-5.30 daily: Sat. 8-1 p.m.
NORTHERN BRANCH: 680, Bumnage Lane, Burnage, Manchester M18 INA
Telephone (061) 432 4945 Shop hours 9-1 p.m. 2-5.30 daily: Sat. 9-1 p.m.

U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA, P.O.
Box 27, Swarthmore PA 19081,

standard merchandise [s
offered for sale.

Prices quoled do not Include
V.A.T. for which 8% must be
added fo total net! value of
order. Every effort is made to
ensure the correctness of
Information and prices at
time of going to press. Prices
subject lo alleration without
notice.
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/Marshall's

A.Marshall & Son (London) Limited Dept. PW

42 Cricklewood Broadway London NW2 3HD Tel:01-452 016

& 85 West Regent Street Glasgow G22QD Tel:041-332 4133
Everything you need is in our new
catalogue available now price 20p

Trade and export enquiries welcome

TELETENNIS KIT

This exciting new game is now available in kit form. Due to popular demand
we are now able to offer a fantastic saving on list pnces Ideal game for
whole family. No need to modify your TV set, just plugs in to aerial socket.
Parts list a3 follows:

TECHNOMATIC LTD.

54 SANDHURST ROAD, LONDON, NW9

A Resistor Pack . £1-00 p.p. 20p
B Potentiometer Pack £1°25 p.p. 20p
C Capacitor Pack £3-10 p.p. 20p
D Semiconductor Pack £14-50 p.p. 20p
E IC Sockets B £4-00 p.p. 20p
F Transformer £1-15 p.p, 25p
G PCB's £7-50 p.p. 20p
H Switches = £4-50 p.p. 20p
I UHF Modulnor Kit (pre-assembled) £7-20 p.p. 20p

Special Prices—complete kit £42-00 p.p. 50p. Secuons A-F incl. £23-50

plus 30p. Assembly instructions with complete kit or 30p on request.

SN7400 16p | SN7420 l6p 'I SN7453 16p SN7491 £1 10
SN7401( l6p SN7423 37p SN7454 i6p SN7492 15p
SN7401AN 38p SN7425 7p SN7460 16p SN7493 65p
SN7402 l6p SN7427 45p SN7470 30p SN7494 85p
SN7403 lép SN7430 I6p SN7472 igp SN7495 80p
SN7404 24p l SN7432 45p SN7473 44p SN7496 £1-00
SN7405 24p SN7437 5p SN7474 48p SN74100 £2-16
SN7406 .45p | SN7438 i5p SN7475 59p SN74107 43p
SN7407 45p SN7440 l6p SN7476 45p | SN74118 £1-00
SN7408 25p | sSN7441 85p SN7480 75p | SN74119 £1-92
SN7409 33p | SN7442 85p SN7481 £1-25 SN74121 57p
SN7410 16p SN7445 £1-59 SN7482 87p SN74122 80p
SN741 1 25p SN7446 £2-00 SN7483 £1-20 SN74123  72p
5N7412 28p SN7447 £1-30 SN7484 95p 5N74141 £1-00
SN7413 50R SN7448 £1-50 SN7485 £1-58 SN74150 £1-44
$N7416 45p SN7450 I6p SN7486 45p SN74190 £1-9%
SN7417 30p SN74st 16p SN7490 65p

NEW GLASGOW SHOP IS NOW OPEN

OUR

Prices correct at August 1974, but all exclusive of V.A.T.
Post and Package 20p postage and package charges

Popular Semi-conductors

2N&E96 22p 2N3707 13p|ADI42 50p|BC309 i0p|LM709
2N697 16p|2N3708  70p|ADI43 45p BC237 2ip| TO 99 48p
2N698 40p(2N3715 £1-50 ADI6I 45p BC238 i9p(80IL 38p
2N699 45p 2N3716 £1:-80/ADI162 45p BCY70 17 14DIL 35p
IN1302 pi2N3771 £2-20/ADI1é&1 r |BCY 22p|LM723C  90p

2N1303 I9p 2N3772 £1-80,ADI62 [ £i-05/BCY72 13p|LM741
2IN1304 24p2N3773 £2-65 AFIO9R 40p/BD1 2p) TO99 40p
2N1305 24p 2N3819  I7plAFIIS 4p/'BD131 40p|8DIL 40p
2IN1306 3ip2N3820 p|AFi24 30p|BDI32 50p|14DIL 14p
2N1307 22pI2N3823 £1-42/AFI125 30p BDI35S 42p'LM747 £1-00
2N1308 25p(2N390: 27p|AFI26 28p/BDI36 49p/LM780S £2-00
2N130 36p|2N3905  24p|AFI27 28pBD137 55p MC1310 £2-92
2INT1671  £1-442N4036  63p|AFI39 39p/BD138 63p/MJ480 90p
2NI1671A £1-54/2N4037  42p AFI78 55p BD139 71p|M}481 £1-14
2NI671B £1-72/2N4126  20p AF179 65p| BD 140 p|M)49 98p
2NI6TIC £4-32(2N4289 34p/AF180 58p|BFIIS 25p1M]49I £1-38
2N2102 50p,2N4921 73p|AF239 SIp BFII6 23p MJE340 45p
2N21 47 78p;2N4922  B4p|AF240 72p|BFII7 43p/MJE2955 £§-12
2N2148 94p2N4923  83p AF279 54p BF 154 16p/MJE3055  68p
2N2160 60p|2NSI90  92p!AF280 54p BF163 32p|NESS5V  70p
2N221BA  22p[2N5I9H 95p|BC 107 16p/BF 180 35p|0C28 76p
2N2219 24p/2N5192 £1-24/BCI108 15p/BFI81 34p/OC7I 12p
2N2219A  26pI2NSI95 £1-46BCI09 i9p|BF184 30p OC72 13p
2N2221 18p|2N5245 43p BC147 12p BF194 i2p/SC35D £1-68
2N222|A  21p|2N5457 49p BC148 i3p|BFI195 §2p|SC36D £1-46
222 20p,2NS458  45p BC149 12p|BF196 13p/SC40D £1-89
2IN2222A  25p2N5459 49p|BCI167B 13p|BFI97 15p/SC4ID  £1-32
2N2646 55p 40361 48p/BC168B 13p/BFI98 18p(SC45D £1-89
2N2904 22p|40362 50p BC168C  1ip|BF200 40p|SC46D  £1-96
2N2904A  24p|40363 88p BCI169B 13p|BF237 22p SC50D £2-60
2N2905 24p | 40406 44p|BC169C  13p/BF238 22p/SCS1D  £2-39
2N290SA  26p 40407 33p|BCI82 12p BFX29 JOP‘SL4I4A £§-80
2N2906 19p/ 40408 50p|BCI182L 12p/BFX30 27p|TAA263 £1-00
2N2906A  2ip|40409 52pBC183 09p BF X84 24p TBABOO £I1-50
N2907 28p 40410 521p|BCI83L  09p BFX8S5 30p(TBABIO £i-50
2IN2907A  24p(4041] 2:25BCI84 11p|BFX87 28p TIP29A 49p
21N2926 11p[40602 46p BC | 84L 11p BF X88 25p TIP30A 58p
2N3053 32p|40604 56p(BC212K  10p|BFX89 45p TIP31A 62p
2N3054 60p|40669 1-00/BC212L 16p|BFY 19 62p TIP328 T4p
2N3055 75p|ACHIT7 20pBC214L  21p|BFY5! 13p|TIP3I3A £]1-0!
2N3441 97p ACI26 20p|BC237 09p|BFY52 2ip|TIPI4A £1-5)
2N3442 £}-6%9/ACI27 20p(BC238 09p|BFY90 60p|TIP3SA £2:90
2N3415 10piACi28 20p|BC239 09p|BRY39 48p|TIP36A £3-70
2IN3416 I5p/ACI5IV  25p(BC257 09p|C 1060 65p|TIP41 A 79p
IN3417 2ip|/ACI52V  17p|BC258 09p | CA3020A 180 TIP42A 90p
2N3702 1ip(ACIS3K  25p/BC259 13p/CA3046 70p|TiIP2995 93p
2N1703 12pACI176 18p/BC300 £2-12/CA3048 £2 11 TIP3055 - 60p
2N3704 14p/ACI76K  25p|BC30I 34p|CA3089E£I-96 2TX300 I2p
2N3705 IZplACIBﬂ( 23p/BC307 i0p CA30900£4'ZJ}ZTX302 20p
2N3706 ACIBBK  34p/BC308 09p/LM30IA 46p{ZTX500 1I5p
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BC184 TIPL93D RECTIFIERS
1N4001 5p
1N4004 6p
1N4007 ki
2p Op BY127 12p
AC188 1lp
AD149 43p BFYS0 16p S8IGNAL DIODES
AD161 a8p BFY51 16p 1N914 4p
ADI1682 33p BFY052 15p 1N4148 4p
AFI116 13p MPF103 8lp \QA70 8p
AF117 13p MPF104 31p 0A91/95 8p
BC107 #p MPF106 2;1’ 0A200 dp
BC108 9p 0c2e D
BC109  10p  0C28 48p ZENERS
BCl6Y 1lp  OC35 45p 400mw fp
BC182 10p 0C44 11p o 13w 18p
BC183 10p 0C71 11p 2N 3819 D 0;}%? "
" _ A D
TGS GAS SENSOR Semiconductor £22:00 o 0
{As illustrated in P.E. 8ept/Oct jssues) TIL209 17p
RECTIFIER BRIDGES SCR-THRYSTORS
50V 100V 400V 600V 50V 100V 400V 600V TRIAC
1A 20p 2lp 24p 25p 1 A. 42p 48p 60p 78p 3A
2A 30p 85p 4bp 45p 3 A. 43p S0p 78p 96p 400V
4A 4B6p 48p 60p 70p 7TA 60p 84p 11l4p 98p
8A — 58 76p 85 16 A. 78p 968p —
LINEAR ICs TTL Series
561 £2-90 7472 30p
555 55p 562 £2-80 7400 14p 7473 38p
709 28p 565 £2-90 7404 18p 7474 34p
710 35p MC1303 £1-30 7408 20p 7475 52p
723 55p MC1307 £1-50 7410 168p 7476 37p
741 28p MC1310 £2:70 7413 30p 7486 4lp
747 70p MFC4000 40p 7420 16p 7489 43-58
748 38p MC1312 £2-25 7430 16p 7490 52p
7805 £1-40 TBA80O 21-00 7441 75p 7493 55p
536 £2-25 TBABL0 $1-25 7447 85p 74107 45p
560 22-80 TBA820 7470 30p 74121 84p
£1-10 74141 85p
Data Sheets on 1.C.s lO each.
For more selection, please refer to our a.dvertisemenu in P.E. and W.W.
‘We also supply at titive prices ductor kits for various
projects publlshed in P.W., P.E., W.W., TV
®.8. our price for Tele-Tennis semi-conductor kit (P.W. July) complete with
1.C. Dl sockets 815 + V.A.T.
Please send 8.A.E. for prices zpecifying the projects.
Minimum Order £2; P. & P. 10p for orders below £5.
All prices exclusive of V.A.T.
Trade, OEM, Colleﬁes lnauiries welcome.

Train for
television

Course commences 8th January, 1975

This is your opportunity to train as a television
and radio engineer on our full-time Two-Year
College Dipioma Course specially designed to cover
the examinations of the City and Guilds Radio,
Television and Electronics Technicians’ Certificate.
Full theoretical and practical instruction on all types
of modern receivers—including the latest colour sets.

Minimum entrance requirements are Senior
Cambridge or ‘O’ Level, or equivalent in Mathematics
and English.

. J 5+ r _ffr J 7 I J ]
Please send free prospectus to:

Name
I Address

o

THE PEMBRIDGE COLLEGE OF ELECTRONICS

(Dept. PW7 34a Hereford Rd., London W2 5AJ I



SUPPLIERS
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Téiebhone
Corner

COMPLETE
TELEPHONES

Normal Household Type
P&P

onl 99
y p 45p each

TELEPHONE DIALS

Standard Post Office type. Guaranteed in

only 25p working order.

i POST & PACKING 16p

i

Tested and
Guaranteed
Paks

4
i0

100

30
6

2

\
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EX. G.P.O.
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IN4007 S1I. Rec. diodes.
1,000 PIV lamp plastic
Reed Switches, 17 long,
4" dia. High Speed P.O.
type
Mixed Diodes, Germ,
Gold bonded, etc.
Marked and Unmarked.
Short iead Translstors,
NPN Siilicon Planar types
Integrated Circulits.
4 Gates BMC 962, 2 Fllp
Flops BMC 945
Sl Power transistors
comp pair BD131/132
2N3055 type NPN SlI.
4 power transistors, Below 50P
spec. devices

3318 N Channel FETs
4 2N3819 In plastic case sop

Unmarked
Untested Paks

B9

50p
50p

50

50p
50p

50p

B8t

H3s

/

©

J H3s
H3®

s

Hat

He3

He4

50 g;gv'm:::u;;rr;psls(ors sop

150 gemeimooses  50p

200 Tmaige gendiectet50p
Germs.

100 Silicon Dlodes DO-7 SOP

glass equiv. to OA200,
OA202

Sil. Dlodes sub. min.
IN914 and IN916 types

100

P Transistors, PNP,
IS Gorrer NPN Silicoh 50p
TO-3 Can.

Io 3819N Channel FETs
plastic case type

AR

Lenco cassette tape

recorder mechanisms
Type FFR for the PW.Kempton

BlI-PR -PAI(

OF SEMI-CONDUCTORS TO THE WORLD
—

—f

make, full Instructlons supplied with these
outstanding features.
ventional switchabllity, burglar proof lock-up
and automatlc alarm, negative and positive
compatability.

—— ~— O\

lectronic Transw’ro; P|ast|c Power
Ignition £6°00 orgisee

Now in kit form, we offer this ''up-to-the-
minute’’ electronic ignition system. Simple to

Transistor and con-

RANGES

Ideal for childrens toys 1(00p each P.&P. 25p.

These are 40W and 90W Sillcon Plastic Power
Transistors of the very latest design. available
in NPN or PNP at the most shatteringly low
prices of ail time, Wa have been selling these
successfully In quantity to all parts of the

Extension Telephones

car stereo cassette player

£2150 500
BI-PRE-PAK

Re; No 820919

n.....——

world and we are proud to offer them under
our Tested and Guaranteed ferms.

Range 1. VCE. Min 15. HFEiM|n15
-12

New X Hatch

13-25 26-50
Our new vastly Improved Mark Two Cross 40 Watt 20p 1=p 16p
Hatch Generator s now avallable 90 Watt' 24p 22p 20p
Wil align the colour guns on‘a colour T.V. Renge 2. VCE. Min. 40. HFE Min 40
receiver 1-12 13-25 26-50
Featuring plug In IC's and a more senslitive 40 Watt 3o0p 28p 28p
sync. pick-up clrcult. The case is vlrtuully 90 Watt 33p 30p

35p
unbreakable—Ideal for the eng:geers tool Please state NPN or PNP on order.

box—and only measures 3” x 51"

" £99h LT

{Includes p. & p. but no batteries)

R V \\\\\"""

EEE AUDIO |c

We have lus( r d a large t ot
LM380 IC's. These are speclally selected to a
gll_ashr;r grade and are marked with the number
This fantastic little 3watt audlo IC only
requires two capacltors and two p:
to make an amplifier with volume und lone
control. The quality is good and has to be
heard to be believed.

////////////////////////////////////////////////////////////////

HIGH SPEED MAGNETIC COUNTERS
4 Diglt (non-reset) 4 x 1 x 1 In ex G.P.O. 30p

INTEGRATED CIRCUITS
We stock a large range of 1.Cs at very com-
petitive prices {from 16p each). These are all
llsted In our FREE Catalogue, see coupon
below.

METRICATION CHARTS now avallable
This fantastically detalled conversion calcula-
il tor carrles thousands of classified references
between metrlc and British (and U.S.A)
measurements of length, area, volume, liquid
measure, welghts etc.

Pocket Size 15p

LOW COST DUEL IN LINE 1.C. SOCKETS
14 pIn type at 15p each } Now new low profile
16 pin type at 17p each [ type

Wall Chart 18p

Our ; £| 00 ‘c’omplﬂe with
special ata and
price ea projects book BOOKS

We have a large selection of Reference and
Technlcal Books in stock. Details are In our
latest Catalogue. Send for It TODAY, ,uslno
the coupon below. N.B. Books are void of

Ilver l 000,000
Transnstors /f}

/
in stock

We hold a very large range of fully marked,
tested and guaranteed transistors, power
translstors, diodes and rectifiers at very
competitive prices. Please send for free
catalogue.

Our very popular 4p transistors
TYPE ''A" PNP Sllicon alloy, TO-5 can
TYPE ''B"" PNP Sllicon, plastic encapsulation
TYPE ''E"' PNP Germanlum AF or RF
T "' NPN Sllicon plastic encapsulation

Send for lists of publications

IR

Dur famous P1Pak

is still leading in value

Full of Short Lead Semiconductors & Electronic
Components, approx. 170. We guarantee at
least 30 really high quality factory marked
Translstors PNP & NPN, and a host of Diodes
& Rectlfiers mounted on Printed Circult Panels.
Identification Chart supplied to give some
informatlon on the Translstors.

Please ask for Pak P.1.only ] UP
77707,

Please send me the FREE Bi-Pre-Pak Catalogue
I enciose large SAE with 5p stamp

TYPE NPN sllicon simiiar ZTX 300 range
TYPE "H” PNP siilcon simllar ZTX 500 range

8 RELAYS FOR £| 00

TVT %’f Units

Brand new by a famous
manufacturer

\\\\\\\\\\m\\\\\\\\\\\\\\\\\\\

\\

z
>
=
m

I
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g ADDRESS! ..o o i cfanimes b
Please add VAT current rate

MINIMUM ORDER 50p. CASH WITH ORDER
PLEASE. Add 15p post and packing per order
/ OVERSEAS ADD EXTRA FOR POSTAGE

-
e —Z— 7

Dept.D. 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX.
TELEPHONE : SOUTHEND (0702) 46344.

N

W
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Speaker

The Castle 8. RS.DD.

766

Guest

A highly sensitive,
full range eight inch unit
designed for use in the recommended cabinet, or
one of simiiar dimension

Suitable for use with good quality stereo
installations, tape recorders, car radios, public
address and background music systems, it has a
frequency range of 50 to 20,000kHz - the lower
limit variable with increases in cabinet volume.
Recommended retail price is £9.00 excluding VAT.

Aluminium Voice Coil

High Flux 14,000 Oersteds Ceramic Magnet
Roll Surround
Double Diaphragm
8 Die-cast Chassis
8 ohms Impedance
15 Watt DIN Power Handling i,

Castle
Acoustics lelted

Park Mill, Shortbank Road,
Skipton, Yorks. Tel: Skipton 5333.

% ELECTRONIC
PIANO KIT

% SYNTHESISER
KIT

% ELECTRONIC
ORGAN KITS

There are five superb Elec-
tronic Organ kits specially
designed for the D-I-Y en-
thusiast. With the extreme
fiexibiiity allowed in design.

costing double the price.

you can build an organ to your requirements.
which will compare with an organ commercially built

“Portable organ with 4 octave keyboard, £145-29. % Console
organ with 5 octave keyboard, £269-90. % Console organ with
2 x 4 octave keyboards and 13 note pedal board. £470-65. %
Console organ with 2 x 5 octave keyboards and 32 note pedal
board. £655. % Console organ with 3 x 5 octave keyboards
and 32 note pedal board. £770. % W/W Sound Synthesiser Kit.
£130. % W/W Touch Sensitive Electronic Piano. £100.

All components can be purchased separately, i.e.,, semi-
conductor devices. M.O.S. master oscillators, coils, keyboards,
pedal boards, stop tabs, draw bars, key-contacts, etc.

Send 50p for cataiogue which includes 5 x 10p vouchers or send
your own parts list, enclosing S.A.E. for quotation.

ELVINS

ELECTRONIC MUSICAL INSTRUMENTS
Designers and component suppliers to the musical industry
12 Brett Road, Hackney, London, E8 1JP. Tel. 01-986 8455

AMBIT FOR CLOCK CHIPS: CT 7001 £10.00

Ambit the PLL people: Ambit for TOKO COILS
NES608 £3.19 CFT 455/470'B/C .45
NE561B £3,19 CFU 470C .50
NE562B £3.19 MFH 41/71T 1.35
NES65A £2.75 CFS10.7 0.40
NES66V £2.55 KACSK586HM 0.30
NE567V £2.75 many others available
Ambit for radio ICs: Ambit for Larsholt and
CA3123E £1.40 TOKO FM modules:
CA3089E £1.90 FM Tunerset-the high quality
TBA651 £1.82 RF/IF module with features
uA753 £0.99 of £60 tuners £20.00

Ambit for displays:

(All LED 7 seg types)
SLA1 .33 red £1.50
SLA11 .33"” green £1.50
SLA21 .33” yellow £1.50
SLA7 .33" red £1.25
plus many others

TOKO EF5603 ultra quality
varicap head £8.40
Ambit for TTL:

7400 19p 7402 19p 741344p
7446 £1.50 7447 £1.45
7448 £1.50 7490 65p
74121 55p 74192 £1.45

Ambit for lots more besides

Our cataloque is gaining momentum, and contains much of
interest to any technologically minded persons - we have

devices for most occasions.

All our devices are BRAND NEW GUARANTEED TYPES
available in OEM quantities. We do not sell any seconds.
Catalogue 25p - now refundable with £5+ worth of purchases.
Don‘t forget that we are here to talk about applications - and

have a wealth of experience in all that we sell.
hundredweight of data at your disposal -

service.)

(Plus several
through our datacopy

All prices exclude VAT. Post and packing 15p.

ambit

international

37 HIGH STREET
BRENTWOOD
ESSEX CM14 4RH
Tel: (0277) 216029
Telex:995194



YATES ELECTRONICS ol (e Ao namig

(FLITWICK) LTD.

Catalogue sent free on request, 10p stamp

DEPT PW, ELSTOW STORAGE DEPOT appreciated.
KEMPSTON HARDWICK

BEDFORD PLEASE ADD 89, VAT

RESISTORS MULLARD POLYESTER CAPACITORS €280 SERIES
IW and $W PIHER. 250V P.C. Mounting: 0-014F, 0-015uF, 0-0224F, 0-033uF, 0-047uF, 3p. 0-068uF 4p.
W 2% ELECTROSIL. 0" LuF 3%8: 9: 1547 Sp. 0-224F 53p. 0°334F Tp. 0-47uF 9p. 0-684F 13p, |-0uF 14ip.
Power Values Price
‘”‘"; T°'°;‘;‘“ . 7'“"2“2 available :'99 ':’°|+ MYLAR FILM CAPACITORS [00V | CERAMIC DISC CAPACITORS
022 20 E24 3p 1 | -001 4F, 0-0024F, 0-0054F, 0-01uF, 0-024F, | 100pF to 10,000pF, 2p each
3 109 3-3M0-10M 0 El2 1-3p 1-lp 4 LS T A B ) 0 P OVERT, [P .
y 8 Ty e $ise 38 | 35. 0°04uF, 0 05,iF. 0-06B4F. 0 LF, 6ps |
S S L
4- -IMa E ‘3p Iip RS
b 109 0T Eia a2 J2 | eLECTROLYTIC cAPaCITO

7 . . 2 F/v) 1/63, 1-5/63, 2-2/63, 3-3/63, 4:7/63, 6-8/40, 6-8/63, |OI75 10/63, 15716, 15/40,
Quantity price applies for any selection. Ignore fractions on total order. %/é‘? 42“0' 21/15, 11//53, 33/é -3‘ 33//|6. 33//40, 47/5, 47/ 47725, 47/40, 68/6 3
68/16, 100/4, 100/10, I00125 |50/6-3 150/16, 220/4 220/6- 3, 230/16, 330/4, ép. 47/63,

100/40, 150/25, 220/25 330/10, 47076 3, 7p. 68/63, 150/40, 220/40, 330/16, 1000/4, 10p.
DEVELO:MENT BASK 470/10, 680/6- 3, 11p. 100/63, 150/63, 220/65 I000/I0 12p. 470725, 6B0/16, (500/6-3, 13p.
0:5 watt 5% Piher resistors 5 off each value 4-70 to IMQ. 470740, 680/25, 1000/16, 1500710, 2200/6°3, 18p, 330/63, 680/40, 1000/25, 1500/16,
El2 pack 325 resistors £2-40. E24 pack 650 resistors £4-70, 2200/10, 3300/6°3, 4700/4 21p.
EOJENT'?:‘E‘:E“-‘;MQ \ e ioasl. lin VD! SOLID TANTALUM BEAD CAPACITORS 12p
-arbon trac to og or linear (log in . . 224F 16V
Single, 14p. Dual gang (stereo), 49p. Single D.P. switch, 29p. g{;;F g?\; 3%]‘;; gg¥ JJ;‘:F lov
0-47uF 35V 6-8uF 25V 47uF 63V
SKELETON PRESET POTENTIOMETERS 1-0uF 35V 104F 25V 100uF 3V
Linear: '0(0 %50 500)0 and decades to 5MQ. Horizontal or vertical P.C,
mounting (8- matrix
Sub-miniature 0- I|W. 6p cach. Miniature 0-25W, 7p each. VEROBOARD JACK PLUGS AND SOCKETS .
0-1 0-15 Standard screened 32p 2-5mm insulated 13p
TRANSISTORS 24 x 31 26p 28p Standard insulated 18p 3-5mm insulated ilp
ACIO7 16p | BCI09 I4p  BDIIS 75p| BF337  46p | ZTX300 18p 24 x5S 28p  28p | Stereo screened 44p 3-5mm screened  22p
ACI26 18p |BCII5 i6p |BDII6 60p | BFY50 = 22p [ ZTX302 20p | 3% x 3% 28p 28p | Standard socket 15p 2-5mm socket 14p
ACI27 18p |BCII6 I5p | BDI24 8lp | BFY5] 22p | ZTX341 18p |33 x5 34p 34p | Stereo socket 22p  3-5mm socket i4p
ACi28 18p [BCII7 23p |BDI3] 60p | BFY52 22p | ZTX500 18P | |7, 24 95p, 77p
ACI4IK 22p | BCI25 I5p [BDI32 64p | BRY39 41p | ZTX503 25p | |5, 33 130p 108p | D+)-N. PLUGS AND SOCKETS
ACi42 25p |BCI42 24p | BDI40 66p | MJE340 47p | 2N2646 60p € P P P12 bin. 3 pin. 5 pin 180°, 5 pin 240°, 6 pi
ACI65 20p | BCI43 2ip | BDY32 57p | MJE370 68p | 2N2904 28p | |7 x 32 (plain) 86 72p | 2 pin, 3 pin, 3 Pin 180% 3 p » 6 pin
ACI176 18p | BCI47 12p | BFII5  32p | OC26  90p | 2N2905 32p | |7 x 2% (plain)  ~— s5ip | Plue 12p. CBLA
ACI87 22p | BCI48 I2p | BFI5S8 22p | OC28  90p | 2N2926 12p | 24 x 5 (plain) =, 18p | 4 way screened cable, 26p/metre.
ACigg8 22p | BCl49 12p | BFI59 22p | OC35 90p | 2N3053 3lp 24 x 32 (plain) = 15p | 6 way screened cable, 32p/metre.
ACI93K 28p | BCI53 18p | BFI60 23p | OC42  16p | 2N3054 60p | _* ° "* "
ADI40 p ! BCIS4 i8p | BFI61  26pi| OC44  12p | 2N3055 60p | Pin insertion tool 62p  62p
ADI43 73p | BCIS7 i5p | BFI6é4  22p | OC4S 12p | 2N3702 I5p | Spot face cutter 52p 52p | BATTERY ELIMINATOR £1:70
ADI49 70p BCISB I5p | BFI73  28p | OC70  I2p | 2N3703 l4p |, oo 200 20p ) OV mai s . PPl
ADI6I  42p | BCIS9  i4p | BFI77  29p | OC7I 12p | 2N3704 20p p 1Y e P P mains power supply. Same size as BLOR%
ADI62 42p |BCI69 I5p | BFI78  43p | OC72  12p | 2N3705 20p
AFll4 25p | BCI7I  13p | BFI79  4lp | OC7S 12p | 2N3706 19p | HIGH VOLTAGE TUBULAR CAPACITORS—I1,000 VOLT
AFIIS 25p | BCI72 22p | BFIBO  42p | OCBI 12p | 2N3707 20p 0-014F 12 0-0474F 1 i =g
AFI16  25p | BC177  20p | BFI8I 32p 12p | 2N3708 20p i P # ép H (2
AFII17 25p | BC182 15p | BFI82 41p | OCP71 35p | 2N3709 19p 0:022u4F 14p 0-IuF 20p 0-47u4F l6p
AFII8 50p | BCIB2L 16p | BFIB3 '43p | ORPI2 65p  2N37i0 19p

AF121 50p | BCI83  I5p | BFI184 32p | TIP29A  49p | 2N3711 199 | o3 YSTYRENE CAPACITORS 160V 21%

32 P30A

AF127 50p | BCI84 18p | BFI94 14p | TIP3IA 62p | 2N4062 25p | |0pF to 1,000pF EI2 Series Values, 4p each.
ALl n|BClE 3| BFi% 13 TaA soe | 036 - 435 -
AFI178 4 187 P 196 P 2 p | 40. P

AFi80 sog BC212 13p | BFI97 16p | TIP34A Mgp | 40362 45p | SMOKE AND COMBUSTIBLE GAS DETECTOR—GDI

AFIB6  39p | BC212L I5p | BF200 40p | TIP4IA 79p | 40363  BBp | The GDI is the world’s first semiconductor that can convert a concentration of gas
AF239 48p | BC214L |9p | BF259 25p | TIP42A 90p | 40406 44p | or smoke into an electrical signal. The sensor decreases its electrical resistance when
BCIO7 13p | BCY70 7.IpI BF262 26p | TIP43 35p | 40486 90p | it absorbs deoxidizing or combustible gases such as hydrogen, carbon monoxide,
8Clo8 13p |BDI12 52p | BF263  26p | ZTXI108 18p | methane, propane, alcohol, North Sea gas, as well as cabron-dust containing air_or
smoke. This decrease is usually large enough to be utilized without amplification. Full
1 WIRE WOUND POTS. 3w, |0 | details and circuits are supplied with each detector. Detector GDI £2. Smoke and Gas
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ZENER DIODES
400mW 5% 3:3Y to 30V, 12p.

Detector Kits, mains operated with audible alarm £5:60. Mains operated Meter
25, 50Q and decades to 100k, 50p. | Indicator £7-90. Mains/Battery Gas Leak Detector £12-60. 12/24V Battery operated
£8-40. |12V Battery operated Two Remote Sensors £12:80. NOTE. The battery operated
kits incorporate our patented circuit tominimise battery drain. Typically 120mA for 12v.

DIODES
These kits contain all parts required with the exception of case. Suitable case mai
RECTIRIER SISNAL operated kit £1-60, Battery operated kits £5. * it oy 24
BY127 1250V 1A 12p QABS 7p
IN4001 50v A 7p | QA9%0 5p
||N4goz 190V :A gp 822&2 ;p PRINTED BOARD MARKER 97p
N4004 430V A P | Draw the planned circuit onto a copper laminate board with the P.C. Pen, allow to
:::ggg |ggg\\$ lﬁ :g: IB’:‘A‘III‘E g: ferlyz,dand immerse the board in the etchant. On removal the circuit remains in high
SLIDER POTENTIOMETER N
s BRUSHED METERS 2” Scale-500uA, ImA, 10mA, 100mA £3-30
86mm x 9mm x 16mm, length of track 59mm.
SINGLE I0K, 25K, 100K log. or lin. 50p. ALUMINIUM
DUAL GANG, 10K + I0K etc. log. or lin. 60p. PANELS BULGIN MAINS CONNECTORS
f&“é’h?TFS:NQEO%i 12p. 12in x 6in. 37p. | 3Pin 14A Chassis Plug  18p 3Pin 1}A  Chassis Socker 30p
12 in x 24in. 14p. Line Socket 22p Line Plug 24p
18 Guage panel 12in x 4in with slots cut for use | . 2% 2 3Pin 3A Chassis Plug  24p 3 Pin 3A  Chassis Socket 34p
with slider pots. Grey or matt black finish complete 9in x 2in, 12p. Line Socket 28p Line Plug 40p
with fixings for 4 pots. y R
3 Pin SA Chassis Plug 24p
THYRISTORS Line Socket 32p 2 Pin S5A Line Plug 20p
2N5060 50V 0-8A 65p [06F 50V 5A 55p
2N5064 200V 0-8A 80p 106D 200V 5A 80p THERMISTORS ROTARY MAINS SWITCH
VAI005 i5p D.P. 2A 35p
HEATSINKS—REDPOINT VAI1026 15p .
2w 24p AW 45p TO5 Clip 5p TOI Single Sp VAI033 15p LINEAR IC'
3w 36p oW 60p TOI18 Clip 5p TOI Double 8p VAI10555 15p E 2
VAL066S 15p 709 14 pin DIL 40p
TRANSFORMERS All have 240V primary VAl077 I5p E, Ip74) 8 pin DIL 40p
MT30/2 0-12-15-20-24-30V  2A £3-85 RS3 £15as 741 l4pin DIL  38p
MTS50/} 0-19-25-33-40-50V +A £2-50 i 723 V4 pin DIL 95p
el B [ Sb o lmol
T50. —25- - v .
MT60/+ 0-24-30-40-48-60V 1A £330 WAVECHANGE SWITCH 33p 748 8pin DIL  45p
MT60/1 0-24-30-40-48-60V 1A £4°80 Ip 12W, 3p 4W, 2p 2W, 2p 6W, . ]
MT60/2 0-24-30-40—48-60V 2A £6-50 4p 3W DIL Sockets |14 pin and 16 pin 6p

167



HOMMER 2 STATION KE550
INTERCOM £3-95
HILLS HIOIVSM STEREO HEAD-
PHONE WITH VOLUME
CONTROLS 30-18,000Hz 85, £4-50
183 HEADPHONE JUNCTION
BO X £1-37
CAR STEREO SPEAKERS 8§, £4-50
|15ft Coiled Headphone ext. cable £1-45
20fc Coiled Guitar ext cable £1-50
VYNIAR SPEAKER CLOTH
Black or Black & Silver

Sizes 18in x 25in 60p
36in x 25in £1-10
36in x 50in £2-20 |

SOLDERING IRONS

CCN240 15watt £2-08
X258 25watt £1-80

Replacement Elements £1-16

Replacement Bits 40p

ST3 Stand 96p

CARTRIDGES

Acos GP91-35C Mono Crystal Compat 95p
GP93-1 Stereo Crystal £1-30
GP96-1  Stereo Ceramic £1-70

Sonotone 9TAHC Diam. £1-95

CASSETTE TAPE RECORDER
DYNAMIC MICROPHONE £1:50

Telephone Pickup Coil 45p
Small Crystal Lapel Microphone 55p
DIN PLUGS

2,3, 4, 5, 180%, 5, 240%, 6, 7, Pin 12p each
STD ]ack Plug Plastic Mono 12
STD Jack Plug Plastic Stereo 20p
3-5mm Jack Plug Plastic 8p

Visit our Warehouse for your require-
ments of Resistors, Capacitors, Tran-
sistors, SCRs, Speakers, Metal Boxes,
Headphones, Intercoms, Meters, Audio
Cables, Carcridges, Microphones, Wide
Range 'of Plugs and Sockets, etc.

All prices include V.A.T.

Please add 10% for P'P  Min. Order £|

HILLS COMPONENTS LTD"
DEPT. PWI1 UNIT No. 6
MELINITE INDUSTRIAL ESTATE

BRIXTON RD., WATFORD, HERTS.
WD2 5S5L Tel Watford 27711

H AC SHORT-WAVE
n u u KITS

WORLD-WIDE RECEPTION

Fawous for over 35 years fur Short-Wave Eyuip-
ment of quality, “H.A.C."" were the Original
suppliers of 8hort-Wave Receiver Kits for the
amateur constructor. Over 10,000 gatisfled
castomers—including Technical Colieges, Hos-
pitalz, Public 8chools, R.A.F., Army, Hama, etc.

1974 “DX” RECEIVER
Complete kit—Price £4-50 (incl. p. & p. & V.A.T.).
Customer writes: ‘*Australia, India and America
at loud volume.”—‘‘I have now heard over 300
stations including many Amateurs. I have
received 32 Q.8.L. verified reports—from all
continents. An amazing one-valver,”
This kit contains all genulne short-wave com-
ponents, drilled chassls, valve, accessories and fuil
instructions. Ready to nssemble. and of course,
as all our products—tully guaranteed. Full range
nl other 8.W. kits, including the famous model
'K plus” (illustrated above), All orders despatched
by return. S8end stamped addressed envelope for
descriptive catalogue of kits & components, also
test report and details of exciting competition for
Rhort-Wave listeners.

‘“‘H.A.C.” SHORT-WAVE PRODUCTS
P.O. BOX No. 16, EAST GRINSTEAD,
SUSSEX RHI9 35N

VERDBOARDS GIVE A -PROFESSIONAL:
HINISH TO YOUR WORK

0.1 and 0.5 pitch, plain and copper
clad universal circuit boards.
AVAILABLE FROM YOUR LUCAL RETAILER

THADE DISTHIBUTOR N Roww fEinctrual) Lt Lombon WC 1

VFRO ELECTRON
Induetrie) Estate. Chas
SO532R  Tek Chand!

BUILD
A
PROFESSIONAL
TELEVISION
GAMERA

Complete kits available as designed
by “Mullard” Includes a comprehen-
sive construction manual, less tube
and lens at £60°00 + VAT. Lens and
tubes also available from stock.
UHF Modulator Kits at £7-19 includ-
ing P. & P. & VAT. Allows standard
domestic TV to be used as monitor
(Modulator also suitable for TV
Tennis and other similar games).

Send 5p stamp for illustrative
brochure and price sheet.

CROFTON ELEGTRONIGS

124 Coine Road, Twickenham,
Middlesex TW2 6QS.
Tel. 01-898-1569
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ENGINEERS

YOURSELF FOR A

Do you want promotion, a better job,
higher pay? “New Opportunities”’ shows
you how to get them through a low-cost
home study course. There are no books to
buy and you can pay-as-you-learn.

Draughtsinansllip [J Repairs

Electrical Transistor
Mathematics a Technology

NAME (Biock Capitals Please)
ADDRESS

Other subjects
Accredited by C.A.C.C.

a —
To ALDERMASTON COLLEGE Dept. BPW95, Reading RG7 4PF BPW 95

ISH INSTITUTE OF ENGINEERING TECHNOLOGY

ETTER JOB -~ MORE I’AY!

This helptul guide to success should be
read by every ambitious engineer.

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

S ERECUT OUT THIS COUPON il Il NI EER
CHOOSE A BRAND NEW FUTURE HERE!

Tick or state sublect of interest. Post to the uddress below.

Build-As-You-Learn Electronic CITY AND GUILDS g
PRACTICAL RADIOQ Engineering 0 Instailations and
(AWI:LI; kuE):LECTRONICDS Computer Electronics [ g E
- 1y CITY AND GUILDS
Electrical Lo{;:.pur:mmng n} Electrical
Engineering 5 °g! Technicians jm]
General Radio and CITY AND GUILDS
Electrical Installa.uons TV Engineering [J Telecommunications [m]
and wiring (]
Radio 8ervicing, Radio Amateurs’ Exam
Electrical Maintenance and etc. ete.
"

Apge
Member of A.8.C.C.




POWER UNIT Type AI25

Supplying 6 or 9 Volt
DC at 200 mA.

In moulded case fortu-
ing a 2 pin 5A malnx
plug.

2 metre output lead
with 4-way mutiplug
giving 2-1 and 25 min
sockets and 3-5 mm
plugs.

Price £2,25. Post 10p.

TRANSFORMERS

2” and 4” PANEL METERS
2II 4/[

BIZF.: 60mm Wide
x 45mm High x
40mm Deep,
Movement I.R.
Ohms
0-80 micro A. 1250
0-100 micro A. 580
0-600 micro A. 170
0-1mA

BIZE: 110mm Wlle
x 82mm High X
43mm Deep.
Movement LR,
Ohma
0-50 micro A.

0-100 micro A.
0-500 micro A.
0-1mA

SAFETY ISOLATING

Prim, 120/240V. 8ec. 120/240V. Conire Tap
with Beresn.
VA Ret
(watts) No.

Price
Open Post
£ £

Price
Pluga
2 Pin +
1 Earth
0-80
0-80
0-80
162 0-80
183 0-80
154 ! i

185 24 K

158

157

Price
Cased

149
150
151

60 Volts

Prim. 230-240V.
Bec. 24, 30, 40, 48, 00V.

Amps Price
[

50 Yolts

Prim. 200-240V.
Bec. 19, 25, 33, 40, 80V.
Amps Ret. Price

No, 8

102
103
104
108
108
107
118
119

Past
s

°

Nomamewn g

0-30
0-38
0-42
0-32
052
0-67
0-97
0-97

833
800
457
§-20
689
1u1?
1418
1547

05

[

158
159

[~l=E~lodmlrdd bt
>>>»388

3000

0-5mA 0-8 mA

0-10 mA

0-80 mA

0-100 mA

0500 mA

0-1 AMD

0-3 AMP

0-28 Volt

0-50 Volt 80K 5
0-300 Voit 0-300 Voit 300K
‘'g”* Meter g’ Meter 200
VU Meter VU Meter 5250
VU Meters are complete with detectors.
Modern wide view.

Price 2”7 £2-85 Post 10p. Price 4”7 £3-95
Post 10p. Lamps 506p per set.

+ watt CARBON FILM RESISTORS
} watt at 70°C E 12 range 100Q—1MQ 5%
tol above 470 K Q0 109% tol at 88p per 100.

ELECTRONIC MAINS TIMER

A reliable unit idea) for timing
Bathroom/Tollet

Ventilators

Btalrway/

Cloakroom

Lighting etc.

Glves up to 30

mins delay before

switching off.

Delay 1-30 mins.

adjustable. Max Load 400VA or 1000 watts
realstive. White Case 3}” x 3§” x 4”. Fitting
instructions included.

Trade Price £5-80, Post 20p.

MAINS KEYNECTOR

The safe, quick, connectos
for electrical appliances,
13 Amp rating, fused,

will connect s number

of appliances
quickly and
safely to

the mains,
ideal for
testing, dem-
onstrating,
window dis-
plays, etc. Warning Light, interlocked to
prevent conuecting when live.

Trade Price: £3-25. Post 20p.

12 & 24 Volts Prim. 200-240v.

Ref.
No.

30 Volts
Prim, £00-240V.

MINIATURE AND EQUIPMENT

Prim. £40V with screen.
Volts Milllamps
ec. 1 Bec. 2

Bec. 2

0-6

500
1000

330
800
1000

200

180
800
300
0-20 NO BCREEN
20-12-0-12-20 —
0-15-20 1000 1
0-15-27
0-15-37

8509
1000

EELPEREEE TS A

Amps Ret,
No.

0-3 113
1

PLASTIC CASED SILICON BRIDGE RECTIFIERS

Qne Amp Two Amp Four Amp Blx Amp
60 P.LV.25p 00 P.LV.35p 100 P.LV.85p 00 P.LV.45p
100 P.IV. 28p 100 P.
200 P.LV.88p 200 P . 489
600 P.LV.80p 400 P.IV. 50p 500 P.IV.78p 400 P.LV. 00p

ADD 10p P & P PER ORDER

AUTO TRANSFORMERS

Cased verslons are 240 Volt Mains to 115 Volts, smart
ateel cased units coated In tough resin with power lead,
fuse and 115 Volt American type socket up to S00VA,

above 500V A cabls entry.

Price
Cased

Price

Plugs

2 & 3 pln
ta

015

Tapped at 115, 200, 220, 240 Volts
150 4 580 015

Price
Open
£

POWER UNIT Type CC 12-05

Output switched 3, 4-5, 6, 7-5
9 and 12 volts at 500 mA D.C,
Operates from 240 V mains,
suitable for Radios, Tape
Recorders, Record Players etc
Bize 75 x50 x140cm. Price
£3-95. Post 25p.

MINIATURE NEONS
6mm dia., 12mm length leads length approx. 20mm. Recomn-

mended ballast reslstor 150K ohms for 240 Volt operation
Price: Packet of 10 for 50p. Postage 10p.

A.S.P. LTD.

DEPT PWI2, SIMMONDS ROAD, WINCHEAP,

Post
£

| PLEASE ADD 8% FOR

V.AT. | | CANTERBURY, KENT.  Tel: (0227) 52436

000000 o It
If you have difficulty in obtaining

PRAGTICGAL

I

WIRELESS

Practical Wireless,

London, WC2E 9QX

S s S B e

Please place a regular order with your newsagent or
send 1 year’s subscription (£3-25) to:—

Subscription Department,

Tower House, Southampton Street,

LONGLEY LANE, GATLEY,

FELSTEAD ELECTRONICS (PW86), CHEADLE, CHESBIRE SK$ 4EE

STYLI. Replacements for virtually all ACOS, BBR, COLLARO, GARRARD. PHILIPS,
RONETTE, SONOTONE. Single Tip: 8apphire 19p, Diamond 87p. Double Tip: Csn
be BtereofLP +78 or ST/LP Bapphire 37p. Double Tip: Diamond ST/LP + Sapphire 78
85p. Diamond S8T/LP + Diamond S8T/LP £1-25. For GOLDRING Diamond G800, G800H
and G850 at £2:10 each. GSOOE at £4-10. Charges 10p any quantity. FREE LIST (FOR
SAE) FULL DETAILS BTYLI AND CARTRIDGE EQUIVALENTS including SHURE,
PICKERING, AUDIO-TECH, B & O., AND MANY MORE STYLI FOR MAGNETIC
AND CRYSTAL PICK-UIS.

CARTRIDGES. All with styli and fittings. Replacements for ACOS8 GP/91 8C (8terea-
mono compatible series) at £1;05, GP93 Stereo at £1-45, GP94 Btereo Ceramic at £19'8:
for RONETTE DC/4008CM (8peed change switch at front, for GP67, TCS & c.) at £1-85,
for BSR X3H, X5H and X56M at £1-35 each. BKOH and BK6M at £1-70 each. TC8H
at £1-50, TCS Btereo, 3 pins, £2:15; charges 10p any quantity.

RECORDING TAPE. ALL FINEST BRITIEH MYLAR: 5 600 ft. 40p; 57 900 1t. 55D,
53”7 1200 ft. 78p; 7" 1800 {t. £1:05. Charges for 57 and 51”. 1-4 13p each; 5 and over, §3p
the lot. Charges for 77, 1-3 18p each. 4-5 85p the lot, 8 and over 40p the lot.

SPEAKERS 2}”, 3, 8 or 64 ohmas (state which) 55p. Charges 10p each.

CONNECTING WIRE. Pkts. of 5 coils. asstd. ¢ols, each Syils. Solid core 19p (10p charges).
Flexlble 21p (10p charges).

EARPIECES. Magnetic. 2'6 or 3-5mm plug (state which) 15p. CRYSTAL (3-5mm only}
88p (all 10p up to 6).

VIBRATORS. 7 pin BYNCIL. (128R7 type) 76p. 4-pin NON-synch (121HD4) 45p (all
10p each).

Send SAE for Iree styli, cartridge, accessories and components list. All prices include VAT.
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WATFORD ELECTRONIGS

35 CARDIFF ROAD, WATFORD, HERTS, ENGLAND

MAIL ORDER. CALLERS SATURDAYS ONLY
C.W.0. Please. P, & P. add 15p to orders under £3. Prices exclusive of VAT

POLYESTER CAPACITORS: Axlal lead type. {Values are in uf).
400V : 0-001, 0-0012, 0-0015, 0-0018, 0-0022, 0-0033, 24p; 0-0047, 0-0068, 0-01, 0-015,
0-022,3p; 0-047,0-068, 0-1, 4p; 0-15, 0-22, Tp; 0" 33, 10,
0-22 5p; 0-336p; 0-47 9p; 0-68 10p; 1-013p. 250V : 0-22 6p; 0-33 8p; 0-68 12p; 0-47 9p;

2:218p.

RADIAL LEAD P.C. TYPE (Values are tn uf).
250V : 0-01, 0-015, 0022, 3p; 0-033, 0-047, 0-068 3ip; 01 4p; 0-15 4p; 0-22, 0-33 5p;

047 Tp; 068 10p; 1-0 11p; 1-5 20p; 2-2 22p.

\

4713p; 160V:0-1,0:15, 4p;

ELECTROLYTIC CAPACITORS. Axial lead type (Values are in uf)
63V:1-0,1-5,2-2,3-3,4,4-7,6-8,10, 15, 20, 22, 47, 68 6p each, 100 12p. 40V : 100, 6p.

All Lumponents brand new and tully guaranteed 30V : 3500, 35p. 25V : 68, 6p; 150, §p; 220, 11p; 470, 13p. 25V : 680, 18p; 1000, 24p;
TRANSISTORS TTL 74 SERIES 2200‘, 34p; 3009, 39p. 16V : 40, 100, 125, 250, 6p. 16V : 1000, 1500, 16p. 10V : 4, Sp; 640,
AC107 16p ang 28p | OC202 80p 2N21T 23> | 7400 ::p T4 600 10p; 1000, 14p; 2200, 18p.

AC125 13p | BCY43 25p N221 4 p| 748 op

AC126 n: BCYs8 18p ?IF%SA ::: p| 7402 16p| 7482  s6p | CERAMIC CAPACITORS MYLAR FILM CAPACITORS

AC127 13p | BCY59 18p | TiP30 48p | 2N2219 25p | 7403  16p | 7483 110p | 50V d.c. Plaguette body 25mm leads. 100V : 0-001uf, 0-002uf, 0-0054f, 0-O1uf

AV128 13p | BCYT0 15p | TIP30A 54p | 2N2220 18p | 7404  19p ! 7484  95p | Range: 5pi-10,000pf price 2p each. 0-02uf, 0-04uf, 0-05uf 3p. 100V : 0-1uf,

AC176 14p{ BCY71 18p | T|paj S54p | 2N2222A 7432 ;‘;;n 7485 |g7p 0-015uf, 0-022uf, 0-033uf, 00474t 3p 0-2uf, 50V. 0-47uf 4p.

AC187 13p | BCY72 12p 20p | 74 p| 7486  38p

ACigs 13p | BDII1 450 | Tibs ssp | 2N2303 250 | 7407  39p | 7487 155p | POTENTIOMETERS AB Carbon track | oo oo oimns

ACY17 35p | BD132 4p | TIPS« 130p | 2N2483 0p | 1408 21p | 7489 380p | N R0 ATHINER vNes i | 025w 1000hm-1Mohm Horlzontal 6p
4! D P P b :

Aevie 30| BOY11 1150 TPl A san | 2N2005 15p | 7410  16p | 7491 99p [ SKOhm-2Mohm single gang w/switch 1K-1Mohm Vertlical 8p

ACy21 29p | BOY171350 | Tipgo” 70p | 2N2007 180 | 7411 220 | 7402 6%p |, . . 1 280 | 0-1w: 500hm-1Mohm Vertical o

ACY22 16p | BDY181250 | 1ipgya 74p | 2N2926 9p | 7412 28p | 7493 69p | 2Kohm-2Mohm dual gang 42p

AD140 agp | BOY19195p | 0"t o0 | 2N3053 18p | 7413 28 | 7434 80p | SLIDER POTENTIOMETERS RESISTORS High Stability low noise

ADs atp | BBYVE0 S50 | TiSes 170 [ SN0SE 45D | 7415 35| 7493 39p | 0:35W iog and linear values PWC 5% 22R10M EM 1o

AD161 35p BF194 10p TIS45 50p | oNa361a 59p | 7417 15p 5KQ2-500KQ single gang 35p W c 5% 2-2R-10M E12 1p

AD162 35p BF195 1op | TIS46 26D | onagis 65p | 7420 16p 74104 ;gn 10K-500Kohm Dual gang 50p 1W C 5% 22R-10M E12 2:-5p

AF114 14p | rros 12p | TIS60 16p | oN3702 12p | 7422 24p | 14195 332 [ KNOBS for above Black or Silvered10p | 4w WW 10%  1R-100R E12 8o

AFls J4p| BR1e7 150 Tiser 190 [ 2N3703 o 74m 30 [ 14410 sep

FY50 20 p | 2N3704 12p | 7425 38
AP 14p | BEVS) 300 | TiS91 28 | SNajon 125 | 18 20n Bl bE JACK PLUGS & SOCKETS A NN e
AF18 400 | gFyss 20p | ZTX107 10p | 2N3706 10p | 7427  37m | 74127  son Mouided SOCKETS 5p.
BC107 10p | BFYS53 17p | ZTX108 10p | 2N3707 10p | 7428 3% | 74150  7op Screened | Plastic | Open | with Break COAXIAL PLUGS

4, 8
BC108 10p | BFYs5 35p | ZTX109 12p | 2N3708 8p | 7430  16p | 74003  gon | . Chrome ody [ Metal | Contacts .
BC109 10p | MJE370 63p | ZTX300 12p | 2N3709 8p | 7432  37p P | & mono 170 13p 13p 17p 10p; SOCKETS 8p &
BC147 100 | MIEI T8p | ZTX301 14p | 2N3713120p | 7433 36p | 2414 900 | i~ stereo | 30p 18p 15p 25p COUPLERS (i-f) 15p
BC148 10p | MJES520 62p | ZTX302 18p | 2N3715150p | 7437 360 | 74057 |oo: 3-5mm 14p 10p 8p = CAR AERIAL PLUGS
BC149 10p | MPF102 30p | ZTX304 22p | 2N3T16150p | 7438  43p | 74153 ggg | 2 5™M 10p 8p L - 10p.
gg:gg Hn MPF103 30p | ZTX311 :gp gngm ::gp 744:) ;gp 74154 186p
P | MPF104 28p | ZTX341 19p | 2N3772160p | 744 I
BC159 13p | MPF10536p | ZTX500 15p | 2N3773240p | 7442 75p [ 14132 1350 | DIN PLUGS 120, SOCKETS 8p. COUPLERS 13p. (2 pln loudspeaker type. 3 pin
i fo| SO wp| s g ub| e ) g ) L ‘
P 28 58p | ZTX504 42 N38 p | 74 p
BC189 12p | OC35 48p | ZTX531 z:s: 2N3823 60p | 7445 160p 74166 160p | pHONO PLUGS (ASSORTED colours) $p, COUPLERS 9p.
Bc1;o ::p OC36 52p | ZTX550 18p | 2N3303 :59 7446  189p ;:}g} ggg: SOCKETS: Single 5p; Double Tp; Triple 10p.
BC171 11p] OCa1 35p| 2N706 11p | 2N3904 15p | 7447  130p
BC172 1Mp | OC42 3I5p | 2N708 16p | 2N3go5 17p | 7448 118p | 74176 126p SWITCHES
BC177 18p | OC44 12p | 2N1131 20p | 2N3906 17p | 7450  16p | 74180 126p £: SPS O SLIDE: 1A DP 250V 10,
BC178 16p | OC45 12p | 2N1132 20p | 2N4037 35p | 7451  16p | 74182 126p | TOGGLE: SPST P LIDE: 1 P
BC179 18p| OC70 12p | 2N1301 20p | 2N4062 12p | 7453  16p | 74184 180p DPDT 22p +A DP 250V miniature - L]
BC182 11p | OC71 12p | 2N1302 20p { 40311 34p | 7454  16p | 74185 180p PUSH BUTTON: make or break 15p
BC183 11p | OC72 12p | 2N1303 20p | 40323 32p | 7460  16p | 74190 195p TAHAA
BC184 11p| OC74 28p | 2N1304 24p | 40324 47p | 7470 28p | 74191 198p | SUB-MINIATURE TOGGLE ROCKER (white): 5A 250V SP changeover
BC212 13p | OC18 12p | 2N1305 24p | 40326 35p | 7472  28p | 74182 200p | SP changeover sp centre off 25p
BC213 13p | OC82 15p | 2N1306 24p | 40360 40p | 7473  37p | 74193 200p ROTARY WAVECHANGE: 1 pole 12 way
BC214 15p | OC83 20p | 2N1307 26p | 40361 45p | 7474  37p | 74194 130p | SP on/oft 35p 20 /4w, 2p/2w, 3p/3w, 2p/6w, 3p/4w, 4p/2w,
Scvs eSSty ten |t i) s Gl (i g foeor CIR B
BCY40 8 5 2p pl 74 270p
LINEAR IC'S ugmgzs 275p) DIODES gs&r_ﬁ;ms TRIACS TRANSFORMERS LAMP HOLDERS/LAMPS
17 60p| AA120 10, 400V 3A  85p | pri . Second tated LES HOLDER round top, colours Red,
;ggg BItﬁ%SS??S MFC4000B  40p|gyy0g 1a: (Plastic Case){ 500V 3A  120p hé.Z‘:’(’mzvsﬁI’:s,; ccondary as state Blue/Green/Yellow/White requires ol
NES55 Timer 65p| 400V 6A  120p N
741C 8pin DiL 32, 1 20 hole 14p
B! P NES62 FM Syn 350p| BY164  35p|1A 50V Pl 500V 6A  150p | 6-0-6 (miniature) 100mA %0p
.+ 14pin DIL/ P A246 150p[ BYZ11 25p[1A 400V  23p 400v 10A 145p | 90-9 . 100mA 90p MES HOLDER, Heavy duty, round top
TO99 38p|SL403D 150p|OA5  39pl1A 600V  25p[ 500V 10A 180p | 12-0-12 ., joomA  90p | Red. requires §” hole w0 125P,
747C 14pin DIL 80p|SL414A 165p O A9 9p2A 50V 30p) 18-0-18 also 24V 100mA 90p NEON. 240V RED round top §” hole 25p
748C Bpin DIL 40p|{TAD100 AM 150p[ 5450 go.10A 200V  40p] ZENER 24-0-24 500mA 220p NEON. As above but with 4” square
7805 (Reg.)  170p| TBABN 5W AUD-| 0 1 0 s 600V 45p| DIODES 2 zai5at2gl " 2%0p | RED top 25p
R ; 3 "
S 1120l zn414 115p| OABS  10p|4A 200V S4p[ 00mW 8-0 2A 100 | Sreonion® 2000 but with 47 square
Ch303 1350|opT0 OA%  6p|4A 600V T0p!{op each 520 24 1%p
CA3035 90p|ELECTRONICS |OQA9  8p[0A 200V 6p KNOBS (To fit4” shaft
CA3048 709‘Mlnllron3g15F110p 0A200 6p|SA 600V 87p} ALUM. BOXES | YVEROBOARD Pitch . ; (To fit4” shaft)
CA3048 210p|0CPT0 40p| OA201 6p) 24x5ix14"  45p 0-1 0-15  0-15 1 Black polnter type 8p
CA3050 135p|0CPT1 85p| PL4001  6p) Axdxid” 45p o ;‘alaln K2 Stim siivered aluminium 10p
Calont  famploRRIZ  iMolpieoe sty |GELNE G f 2t P He Mo | KaBackiiwith chomedm 15
CA3089E  195p|QRpoy 46p|PL4007 12p| RISTORS |4ol0"  50p ey 2 2 st = =S R S
CA3090Q 345p) 1N914  5p{100V 1A  30p|3x2x1 38p | 33x5” 8p 38p ] Y .
e L A . i B R
XOX. .
LM305 TO99 130p| 2NST77 I5p ::‘00315 ;D mx ;: ::: 10x7x3” 118p | 4ix17” 173p = 105p K6 As }:? ?ut wlth black pointer =
MC724 50p|DIL SOCKETS 4004/5 Tp 10x44x3 99p | Pkt of 36 pins 20p on skir P
MC1303L 130p|8, 14, 16 pin 1N4006/7 8p|400V 3A  55p] 12x5x3” 120p | Spot face cutter 49p K7 Tapered Black with metal top and
\ MC1304P 160p 15p eachl 1N4148  5pl600V 7A  95pi 12x8x3” 150p ! Pin insertion tool 69p skirt numbered 0-10. 30mm dla. 20ADJ
MASSIVE CLEARANCE BARGAINS
Bargain component parcels contain Resistors, Capacitors, Poten.
tiometers, Knobs, Rotary and Slide Switches, IF's, Tag Strips, Drive Pu BLI s ER’S
Drums, Coil Formers, Wire, Grommets, Relays, Pulley Wheels,
Magnets, Transistor Panels, etc. Save yourself £'s on these well
selected parcels, 6lb net weight £1-00, p.p 50p.
Brand New Wire-wound Resistors (-7 watts, mostly Plessey ANNOUNCEMENT
GWS-1.3-5.7. Good selection. 100 for £1-00, p.p. 20p.
Mullard Ferrite Cores LA3 50p, LA4 75p, LA2100 50p.
SPECIAL OFFER. Metallised Polyester Capacitors by Erie, Mullard, . - . . e
eJci/Va{)v.s include 01160V, 01250V, -015/160V, :022/160, -033/i60. Due to production difficulties existing at
047/160V, -068/160V, -1/160-250V, -22/160V, etc. This is a bargain H H H
not to be missed. 100 for £1-50, p.p 20p. the time this issue went to press, we
Assorted Capacitors, Silver Mica, Tubular and Disc Ceramics, Poly- H H
styrene, Tremendously good selection. 300 for £I, p.p. 20p. Strongly adv'se readers to check Wlth
Please add 8%, v.A.T.M © Order om advertisers the prices shown, and avail-
&i rder Only. T .
XEROZA RADIO ability of goods, before purchasing.
»
I, EAST STREET, BISHOPS TAWTON, DEVON.
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-P_ractizal Wiraess Clagsi_fied Advertisements

The pre-paid rate for classified advertisements is 12p per word (minimum 12 words), box number 30p
extra. Semi-displayed setting £10-00 per single column inch. All cheques, postal orders, etc., to be made
payable to PRACTICAL WIRELESS and crossed “Lloyds Bank Ltd.” Treasury notes should always
be sent registered post. Advertisements, together with remittance, should be sent to the Classified Ad-
vertissment Manager, PRACTICAL WIRELESS, IPC Magazines Ltd. Fleetway House, Farringdon
Street, London, EC4A 4AD for insertion in the next available issue.

Aerials

GENUINE FULL SIZE

I8 element TV aerial 2% ==ci
as used by leading & Colour

TV companies

Guaranteed
Perfect Pictures.
Save £s. Wesupply

i this genvine UH.F
. deriai for oniy £2.20. can
« fittad outside or inside.
Ouality made techmcally
= advanced design, Precision
gridreflector eliminates ghosting.

Cemplete with clamp, nstructions
advice. Money Back Refund.
Wali/Caravan Bracket 25p. Best
Cable 12P per yard. Plug 40P & FREE
with order maps & channel reference

of Radio & TV Transmitters,

1 SEND DIRECT TO OEPT. PWIO

£~ 219 Mansfisld Rd. Nottingham.

). & A. TWEEDY LTD. iIncorporating R. Balnes
Prices include VAT and Postage
Multibeams: MBM 30 £5-20, MBM 45 £8:35,

MBM 70 £14-25.
Parabeams: PBM 12 £4-05, PBM 18 £5:15, Log-
periodic £7-20.
Stereobeams: SBM 1 £2.65, SBM 2 £3-68, SBM 3
£3-30, SBM 4 £5-80, SBM 6 £8-75.
Masthead Amplifiers UHF or FM VHF £10-00,
Setback £5-50.
We are stockists of AMTRON KIiTS and BIB
ACCESSORIES.
VHF Co-ax 8p/m, Low Loss 12p/m.
Open Tuesday to Saturday 0800-1730.

79 Chatsworth Road, Chesterfield S40 2AP.

Wanted

TOP PRICES PAID for NEW VALVES
and TRANSISTORS
popular T.V. and Radio types.
KENSINGTON SUPPLIES (C),
. 367 Kensington Street, Bradford 8,
Yorkshire.

WE BUY New Valves, Transistors and
clean new components, large or small
quantities, all details, quotation by
return. WALTON'S. ' §5 Worcester
Street, Wolverhampton.

EARLY WIRELESS receivers, com-
gonents and magazines, details to
tghnson Raffles, Haverbreaks, Lancas-
r.

VINTAGE RADIO MART urgently
wants to buy all types of pre-war
radios, literature, components, particu-
larly pre-1927. Box No. 116.

WANTED. One of each, new or good
S/H, PEN20, H20, SP20 valves. John
Benson, 258 Portland Road, South Nor-
wood, London SE25.

AVO. 7 & 8 any condition. Any quan-
tity. Huggett’s, 2 Pawsons Road, W.
Croydon. .

WANTED. Volumes 1-7 Practical Elec-
tronics and volumes 40-46 Practical
Wireless in perfect condition. Box 117.

HEATHKIT Hi-Fi MA-12 Power Ampli-
fier and USC-1 Stereo Control Unit.
Amberley 2237.

URGENTLY required Service Sheet for
“Sound” tape recorder Model 555 all
expenses paid. Box No. 119.

For Sale

COPPER CLAD LAMINATE

PRINTED CIRCUITS

Single sided 1/16” paper base—1-0p/sq. inch.
Single sided 1/16 * glass-epoxy—1-5p/sq. Inch.
Any rectangular sizes cut to your requirements.
Please send cash with order.
Price includ tage and
From: SIMTECH ENGINEERING LTD

VOLUNTARY PLACE

WANSTEAD

LONDON E.11. 01-530-4240.

SEEN MY CAT? 5,000 items. Mechani-
cal & Electrical Gear, and materials.
S.A.E. K. R. WHISTON, Dept. PW,
NEW MILLS, Stockport.

PVC ADHESIVE TAPES Sgin x 11 yds
Black, some colours. £5 per 100. £40
1,000, samples. £1. North, 1 Elloughton
g:'??.‘{)%' Cottingham, Yorks. Tel: Hull

MICROPHONES: AKG D109, £12-65;
AKG D202EI, £43-45; AKG DI90C,
£18-70; AKG DIS0E, £20; AKG D224
£55; Sennheiser MD211N, £49-50; Senn-
heiser 'MD413N, £29-70. All brand new
and boxed. Send CWO to J. J. Francis,
(Wood Green) Ltd., Manwood House,
Matching Green, Harlow, Essex. Tel:
Matching 476.

VALVES, VALVES & MORE VALVES.
Large stocks 1930-1974, many obsolete.
Also available many types of tran-
sistors and styli. Price lists available,
15p. Cox Radio, The Parade, East
Wittering, Sussex. West Wittering 2023.

SOUND TO LIGHT CONVERTORS 3-
channel, 1-5 kW £18, 3 kW £25, single
channel £9; Sequencer £93; Strobes
from £19; Projectors from £24; etc.
Call or mail Aarvak Electronics, 98A
West Green Road (Side Door), London
N15 5NS. 01-800 8656.

CONNOISSEURS. I have_ attic-rescued
back numbers Wireless Weekly (later
Wireless), seven issued in 1924, two
issued 1 éS, nine issued 1926; Wireless
World, six issued 1825, thirty-seven
issued 1926, three issued 1927; and mis-
cellaneous same dates. Offers to Box

Books and Publications

Technical Books -
RadioiElectronics

Handbook of Tested Transistor Circuits. . ....... £0-40
Radio Servicing for Amateurs. . .. ............. £0-20
Boys Book of Crystal Sets & Simple Circuits ... . . £0-25
Television Timebase Circuits. ... .....onvene £1-00
How to Solve Soiid State Circuit Troubles. ... ... £1.75
How to get the best out of your Tape Recorder .. .£1.50
Transistor Circuits ManuaiNo. 2. . ... ...ovuvis £0-15
Jack Darr’s Service Clinic. .. ..ovnvevinnnn. £1-35

Transistor Circuits for Modern Test Equipment. . .
Rad & Electr Colour Codes and Data Chart. .
Handbk of Transistor Equiv and Substitutes
Hi Fi, PA & Disco Amplifier Design Hndbk. .
Radio Servicing Problems . ..............
Electronic Circuits for the Amat Photographer
Handbook of Simple Transistor Circuits ... ....-
How to build Solid State Audio Circuits . 600
Sound and Loudspeaker Marual. .. ............
TV Technicians Bench Manuat ....... 600
Radio Amateur Operator’s Handbook . .........
Audio Amplifiers ... ... .o oo
Television Servicing Vol.No 1................
Television Servicing Vol. No. 3.
Television Servicing Vol. No. 4,.
Radio Technicians Bench Manual
Servicing Transistor Radio Receive
15.8002 of Hi Fi Loudspeaker Enclosures
2nd Book of Hi Fi Loudpeaker Enclosures. .
Manual of Electronie Circuits for the Home. ... ..
Modern Crystal Set Circuits for Beginners. .. ... ..
Electronic Novelties for the Motorist.. .. .......
2nd Book of Transistor Equiv. & Substitutes.. .. ..
Handboak of Electronic Musical Novelties. .. .. ..
Transistorised Novelties for Hi Fi Enthusiast o
Fauit Location Exercises in Rad.& TV Vol.1
Fault Location Exercises in Red.& TV Vol.2
Colour TV Picture Faults,
Practical Transistor Noveity Cir. .
Boys Book of Practical Radio & Efectronics ... ..

Radio Receiver Construction using ICs & Transis. . £0-60
ICs & Transistor Gadgets Construction Handb’k . . £0-60
Integreted Circuits Equiv. & Substitutes Hbk. .. ... £0-75

FRREET + + x5 x5 5% 5 k4 kox ks rAAAAK
* ‘A 'Resistor Colour Code Disc Calculator’ ¥
* (Invaluable to the kean radlo constructor!) *

* OFFERED FREE ON REQUEST FORORDERS £3 aNDOVER §
% PLEASE ADD 10% FOR POSTAGE & PACKING *

RADIO BOOK SERVICE
A0 Elwill Way. Beckenhami BR3 2RZ

UFO CHARTS.—Wave Prediction, 49p;
Daily Flight Pattern, 44p; Map, 44p;
TV UFO Detection, 2 Optical Circuits,
55p; Propulsion Tfleory, 55p; Gravity
Theories, 55p. Circuits: Transistor
1(\)Aptical, 66p; Radiation/Optical, 40p;

icrodetector with memory, LSI, 75{:.
R. & E., Highlands, Needham, Suffolk.

Service Sheets

SERVICE SHEETS for over 6,000
models of Televisions, Radios, Transis-
tors, Stereo, Tape Recorders, Record
Players, etc., at_only 30p plus SAE
with free Fault-Finding Guide. Over
50,000 sheets in -stock for 10,000
models. SAE enquiries. Catalogue 20p
lus SAE. Hamilton Radio, 47 Bohemia
Road, St. Leonards, Sussex. Telephone
Hastings 429066.

SERVICE SHEETS, Radio, TV etc.,
8,000 models. Catalogue 20p. S.A.E.
enquiries. Telray, 11 Maudland Bank,
Preston.

m



LARGE SUPPLIER
OF
SERVICE SHEETS

(T.V., RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,
STEREOGRAMS, RADIOGRAMS,
CAR RADIOS)

ALL AT 40p EACH

‘* PLEASE ENCLOSE LARGE S.A.E
WITH ALL ENQUIRIES & ORDERS "

Otherwise cannot be attended to

(Uncrossed P.0.'s please, orlginal
returned If service sheeta not avallable.)

PLEASE NOTE
We operate a ‘by return of post’ service. Any
claims for non-delivery should be made wlithin
T-days of posting your order.

C. CARANNA

71 BEAUFORT PARK
LONDON, N.W.11 6BX
We have the largest supplies of Service

Sheets (strictly by return of post). Please
state make and model number alternative.
Free TV fault tracing chart or TV list on
request with order.
Mail order or phone 01-458 4882

Educational

GO TO SEA as a Radio Ofticer. Write
Principal, Nautical College, Broad-
water, Fleetwood FY7 8JZ.

Situations Vacant

Jobs galore? Tens of thousands of
new computer personnel necded
over the next few years alone. With
our revolutionary. direct-from-

America, course. you train as a
Computer Operator in only 4 weeks!
Pay prospects? £3500 + p.a.

After training our exclusive ap-
Pointments bureau—onec of the
world's leaders of its kind—intro-
duces vou FREE to world-wide
opportunities. Write or ‘phone
TODAY. without obligation. :

London
Computer Operators
Training Centre

T73, Oxford House

9-15, Oxford Street, W.1.
Telephone: 01-734 2874

TELEVISION

TRAINING

16 MONTHS' fuil-time practical and
theoretical training course In Radio
and TV Servicing (Mono and Colour)
for beginners.

13 WEEKS' full-time Colour TV [,
Servicing course. Includes 100 hours
practical training. Mono revision if
necessary. Good electronics back-
ground essential.

Next session commences on Jan-
vary 2nd.

Prospectus from: London Elec-
tronics College, Department A12,
20 Penywern Road, London
SW5 9SU. Tel. 01-373 8721.

C AND E EXAM

Make sure you succeed with an ICS home .
study course for C and E Electrical Installa-
tion Work & Technicians, Radio/TV/Elec-
tronics Technicians. Telecomms Technicians
and Radio Amateurs. .

COLOUR TV SERVICING

Make the most of the current boom! Learn
the techniques of servicing Colour and Mono
TV sets through new home study courses.
approved by leading manufacturers.

TECHNICAL TRAINING

Home study courses in Electronics and
Electrical Engineering, Maintenance, Radio.
TV. Audio. Computer Engineering and Pro-
gramming. Also self-build radio kits.

Get the qualifications you need to success.”
Free details from: International Correspondence

Schools, Dept. 7328, Intertext House. London
SW8 4UJ. Or phone 01-622 9911.
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Receivers and Components

ALLARD ELECTRONICS
Branded Components—Full Specification
TRANSISTORS |SCR’s Price) DIODES  Price

Price ea. ea.

ea. |CR81/056 0-30( IN914 0-05
AC125/6/7/8 0-16|CR81/10  0-56 |1N4001/2/3/40-08
AD140/149 0-49 | CR81/20 0°60 (1N4005/6/7/80-08
ADI61/162 0-37|CR81/40 045
AF114/5/6/7 0-15CRB3/40 055
AF118 0-35|CR87/400  0-98 FREE
BC107/4/9 0-09(CRH16/100 0-85|INTRODUCTORY
BCl147/8/9 0-10|CR816/200 0-88 OFFER
BC182/3/4 010]CRS816/600 1-50 25 Metres
BC212/3/4  011{1.C's Connecting Wire
BCY70/71/720-18 | TBASOO 1-38{'with every order
BD}g;/}/? 8% free data (5 x Sm. in
BFi94/5 i various colours)
BFY50/51/52/53 sg},’g{ﬁ"

016
Byler sl o ANUM 7 YL
MJE37T0 062 '
MJES7TI 73 |£L Free Cireuit {Hyn7400  series,
0028 0-50: ZENERS Veroboard, Pots,
0C35 080 BZY8H 0-10] Caps, ete. ete.
0C83 0-20| Al) voltages Hend for Free List
TIL20% 0'2% BZX61 reries 8.A.E. please
2N2218 0-19|¢.4 .
2N2906 o138 1'3 watt 017
2N2928 all  0-11 BRIDGE RECTIFIERS—

A 015 | Price each

2N3054 050 p.i.v. 1A 2A 4A SA
2N3055 044 50v0-24 034 — 064
2N3702{3/4 010 100v 0-24 039 054 0-69
2N3705/6 010 200v0-27 044 058 079
2N3707/8/0 010 400y — 040 064 089
2N381Y 0-29 600v 029 — 074 —

299/301 BALLAROS LANE

LONOON N12 8NP
MAIL ORDER ONLY Telephone enquirles:
01-445 5188 Cash with order. Add V.A.T.

Orders under £2 plus 12p P, & P,

NEW MOOEL V.H.F. KIT MK2
Our Iatest kit. Improved design and performance
pius extra amblifier stage, recelves alrcraft,
amateurs, moblle, radio 2. 3, 4, etc., this novel
little set will give you endiess hours of pleasure
and can be buiit in one evening. Powered by 9 volt
battery, compiete with easy to follow instruction
and bullt In jack socket for use with earphones or
amplifier.

Only £4-00 +p&p 20p U.K. only.
illustrated catalogue of selected kits and com-
ponents, 20p inc. VAT. P&P free.

ALL PRICES PLUS 8% VAT
Galleon Trading Co,
12, Burrs Way,
Corringham,
Stanford-Le-Hope,
Essex. $S17 9DE

l gulld diagrams oniy £5 direct from makers or

CRATA F.M. TUNER

Pack 1. Resistors 36p
2. Capacitors £1-70
3, Semi Conductors £5-85
4, Inductors & filters
5. Chassis & hardware £5-00

6/7. A.M. Parts £3-65
TEXAN 20 + 20W AMP.
Pack 1. Resistors
2/3. Capacitors °
5. Switches

6. Potentiometers
7. Semi Conductors
4. Transformer
9. Printed Circuit
10. Chassis
11. Cables
V.A.T. EXTRA
add 20p p/p etc. except transformer
(35p)

S.A_.E. for lists
TELERADIO ELECTRONICS,
325-7 Fore Street, Edmonton,
London N9 OPE 01-807-3719
Closed Thursdays

LBRazEEE
o 88ERLH2B

Precision Polycarbonate Capacitors
All High Stability — Extremely Low Leakage
440V AC (£10%) 63V Range
0-1uF (14" x4”)  50p £1% £29% +6%
0-22uF (14" x§Y) 69p | 0-47uF 58p 46p 36p
0-25uF (187 x §") 62p | 1-0uF 86p B88p  46p
0-47uF (18" x ") 7ip 85
0-5uF (1F x1”) 76p | 4+7uF  £1-30 £1-05 85p
0-68uF (2" x§”) 80p| 6-8uF £1-64 £129 £1-09
10uF (2”x1”) Blp { 10-0uF  £2-00 £1-60 2140
20uF (2”x1”) 21-22 116-0uF 2275 2215 4190
TANTALUM BEAD CAPACITORS8—Values avallable:
0-1, 0-22, 0-47, 1-0, 2-2, 4-7, 8-8uF at 15V/25V or 35V:
10-0uF at 18V/20V or 25V; 22-0uF at 6V/10V or 18V;
33-0uF at 8V or 10V ; 47-0uF at 3V or 6V; 100-0uF at 3V,
ALL at 10p each, 10 for 85p, 50 for £4.

TRANSISTORS: | BC183/183L 1lp | BFY50 20p
BC107/8/9 9p | BC184/184L 12p | BFY51 209
BCl14 12p | BC212/212L 14p | BFY52 20p
BC147/8/9  10p | BC547/5568A 12p | AF178 $0p
BC1583/7/8  12p | BF194 12p | OCT71 12p
BC182/182L 11p ! BF197 13p | 2N3085 50p

POPULAR DIODES—IN9I4 6p, B for 45p, 18 for 90p;
IN916 8p. 6 for 4bp. 14 for 90p: 1B44 5p, 11 for 50p,
24 for £1-00, 1N4148 5p, 6 for 27p, 12 for 48p; 1N4001
Sip: 002 Bp: 003 B4p; 004 7p; 005 74p; 006 8p;: 007 Sip.
LOW PRICE ZENER DIODES—400mW, Tol. +59% at
8mA. Values available: 3V, 3-8V, 4-7V, 5:1V. 5-6V, 6-2V,
6:8V. 7-5V, 8 2V, 91V, 10V, 11V. 12V, 13V, 13:5V, 15V,
18V, 18V, 20V, 22V, 24V, 27V. 30V. All at 7p each.
6 for 89p, 14 for 84p. SPECIAL OFFER: 100 Zeners
for £5-50.
RESISTORS—High stablility, low nolse carbon film 5%.
W at 40°C, {W at 7u°C. E12 geries only— from 22 QQ to
2-2M Q. ALL at 1p each, 8p for 10 of any one value, 70p
for 100 of any ane value. BPECIAL PACK: 10 of each
value 2:2Q) to 2-2M Q (730 resistors) £85.
SILICON PLASTIC RECTIFIERS—1-5 amnp, brand new
wlire ended DO27: 100 P.1.V. 7p (4 for 26p); 400 P.LV. 8p
(4 for 80p): 800 P.LV. 11p (4 for 42p).
BRIDGE RECTIFIERS— %} amp: 200V 40p; 350V 45p;
600V 85p.
SUBMINIATURE VERTICAL PRESETS—01W only:
ALL at Sp each; 50Q, 100Q, 220Q, 470Q. 680 (),
2:5m, 5m, 1kQQ, 2:2kQ, 47k, 68k (), 10k, 15k Q2.
22k ). 47k 02, 100k 0, 250k(), 680kQY, IM Q.
PLEABE ADD 10p POST AND PACKING ON ALL
ORDERS BELOW £5. ALL EXPORT ORDERS ADD
COBT OF BFA[AIRMAIL.

PLEASE ADD 8% V.A.T. TO ORDERS.
Bend B.A.E. for lists of additional ex-stock Items.
Wholesale price lista available to bona fide companies.

MARCO TRADING (Dept. WI2),
The Old School. Edstaston, Nr. Wem, Shropshire.
Tel: Whixall 464 (3TD 094 872)
{Prapra.: Mlnicost Trading Ltd.)

INCOMPARABLE V.H.F. KIT

CV2—unique triple-purpose (Converter, Re-
ceiver, Tuner—Feeder) kit for the amateur
snthusiast. Fantastic transistorised perform- '
l ance, World Wide Saies. Complete kit of top

grade parts covers 80-180 mHZ with easy

A.E. for free literature.

JOHNSONS (RADIO) Est. 1943
SHAW ST., WORCESTER WR13QQ,




BETA DEVICES

FOR BETTER PRICES

FRANIBTORS 1.0 DIODES & RECT.
AC187/188 709C TO.99 0-30 ’ 1N914 006

PR. 709C D.LL. 0-30 | 1N4148 004
BC107/ 741C TO.99 0-86{ BY127 014

BC108  0:09(741C D.LL. 0-36|1N4001/3 008
BC109C  0-11|723C D.I.L. 0-80 | 1N4003/¢/5 0-06
BC147/8/9 010|747C D.1.L. 0-88|1N4006/7  0-08

BOY70/71/730-13 | 748C D.1.L. 088 | gpinggs

BYX086/87/88

0-20 5Watt AudioI.C. w?oloé‘ 0-20
BrYs0 0-18] TBA 600 81-50. [ wos 14
BFYS1/62 012]| Data iras with 600V 0-30
0Cas 048] every order.
oCss 038
IN2648 0-30 [ D.LL. BOCKETS |
AN3058 0-14| 8-Pin 01 )
SN30SS  0-88 | 14-Pin o15|1 Wt § 0
N33 81-40(16.Pin 014/ 200V 8% 015
IN37T3  82-20 L.E.D.
TIP41A 0-74 All prices 209—Red 017
40636 $1-00 include V.A.T. |L.E.D. Cllp 0-02

CWO PLUS P.P. 10p TO
ETA DEVICES,
26) THE RIDGEWAY. ENFIELD MIDDX.

250mA Cartridge Fuses 14", 90p per 100.
Unused Carbon Resistors. 100 different 45p
your choice 70p per 100.

Unused W/W Resistors—100 assorted £1-10.
150 Assorted Capacitor Mixture, 85p.

4Ib. 8 to 2BA Nut & Bolt mixture Brass 32p Steel

28p.

2opAnor(ed Potentiometers Unused £1-15.
Ex Government Standard Jack Plugs 4 for 55p.
New 6 volit 36 watt SBC Bulbs 70p per doz.
Earphones Ex. Govt. 70p per pair.

Modulator Speech Amplifier Unit for Trans~
mitters. New & Boxed 164" x 84" x 94”. 8 valves.
Meter. Carbon & Dynamic Mike Inputs. £4-50.
(All postage Included in price.)

SOUND SYSTEMS OF SUFFOLK
678 Foxhall Rd., Ipswich, Sufiolk {P3 SNQ

Send
stamp for lists.

R.D.I1. Ltd?
Chilton Works,
Garden Rd.,
Richmond,
Surrey,
TW3 4NS

For valve and
transistorized re-
corders from £2 ea.

Super Constructor Pack. Why not restock your
workshop with our latest bargain pack COntaImng
Two 67 ext shaits, Two couplers, Two 27 ext
shafts with
spacers, One foot each of 2-4- and GBA brass
studding, (3ft) 20 tag strips, Two ‘TP* type trim-
mer convertors, 100 mixed self-tapping screws,
Pius extra components free in every pack. All
the above items are brand new components,
Only £1-65p post pald.

Electro-Mech Products, 7 Chantry Avenue,

Bideford, Devon. Tel. 6820.

BRAND NEW COMPONENTS by re-
turn. Electrolytxcs, 15v, 25V, S0V
0-47, 1, 2:2, 47, 10 ds—4f> 22, 47—
4, p (50V —5p). 100—S!p (50V—T7p).
220—6p (50V—9Yp). Subminiature bead-
type tantalums 0-1/35V, 0-22/35V,
0-47/35V, 1/35V, 2-2/35V, 4-7/35V, 10/
16V, 22/16V, 47/6V. 100/3V—9p Mylar
Film 100V '0-001, "0-002, 005, 0-01,
0:02—21,p, 0-04, 0405—3p. Mullard
Tubular Polyester 400V E6 series,
0-001-0-022—3p. 0-033-0-1—4p. Mullard
miniature C333 ceramics 12 series
29 1-8pf.47pf.—21;p. S6pf.-330pf. -—SF
Polystyrene 63V. El2 series 10p

1000p¥-—-2l . 1,200pf.-10,000pf —3%, p.
Miniature Hl hstab Carbon Film Re-
sistors 13W EI2 series 5% 10-10MQ
(10% over 1 Megohm)—Ilp. Postage BF
Prices VAT inclusive. The C.R. Supply
Co., 127 Chesterfield Road, Sheffield S8.

COMPONENTS GALORE. Pack of 500
mixed components manufacturers sur-
plus plus once used. Pack includes
resistors, carbon and W.W., capacitors
various, transistors, diodes, trimmers,
otentiometers etc. Send €i+10p p&p.
W.0. To: Caledonian Components,
Strathore Road, Thornton, Fife.

NEW COMPONENTS Post Free, 8%
VAT included. 2N3702, 2N3704, 12p.
Guest UPM 050 !, W Carbon Film re-
sistors 1p each. Seven segment com-
mon anode LED displays, 0-3in DL707
£2-19, 0-6in  DL747 £2-89. Siemens
B32540 250V Polycarbonate 0-01, 0-015,
0-022, 0-033, 0-047, 4p; 0-068, 0-1,F, 5p.
Triac TAG 250 400V/8A, 75p. D32 diac
25p. 300W Light Dimmer, £2-75. De-
livery from stock or your money re-
turned. GREENBANK ELECTRONICS,
94 New Chester Road, Wirral, Mersey-
side L62 5AG.

MULLARD UNIVERSAL AUDIO PRE-
AMPLIFIER ready built and tested,
£9-70. For complete data send SAE to
Quantec, Mile Road, Widdrington,
Morpeth, Northumberland.

GAS SENSOR TGS 105 with circuits
£1-90 post free. Baron Electronics, 176
Brookhurst Ave., Bromborough, Wir-
ral, Merseyside L63 OPF.

LEDs. Red, green, yellow. Sizes: 0-1in,
0-125in, 0-16in, 0-2in. Mixed bags all
sizes and colours. 50—£5, 100—£9 in-
cluding postage, VAT. CWO. Indi-
vidual types and larger quantities by
negotiation. Industrial Electronic Sup-
plies (Stockport) Ltd., 181a Bramhall
Lane, Davenport, Stockport, Cheshire.

Ladders

LADDERS ‘Special Offer’. Unvarnished
triples. 9ft 7in closed—23ft lin extd.
£18-52 delivered. Home Sales Ladder
Centre (WLS2) Haldane (North)
Halesfield (1) Telford, Shropshire. Tel:
0952-586644 and pay at the door.

Miscellaneous

PSYCHEDELICATESSEN

Is the only way to describe the paradise of
Freaky gear now available from Boffin.

Look!
KITS
No Licence Exam Transmitter/
Receiver .. e £8-40
Variable-rate, Bnoh(-Flnh
Pocket Minl-Strobe . £2:40

READV-MADE MODULES
Maxi-Volt Spark Generator (}

inch spark), 15,000 Voits| & £1:38
Experimental  Mini Dream-Lab-

oratory - £2:20
Sensitlve ‘ non-anatomical elec-

tronic Stethoscope £220
Electronic ‘Volco-Throw-r - £2-20
Ghost-Hunting Aid as £2:20
Peopie Detector .. - - £2:20
Experimental Water-Fone' e £4-40
Psychedellc Meditation Ald .. £2-20

Bird-Watchers Remote Monitor £2:20
Psychological Cross-Eyed Ears

Device . £4-40
Super Sound-Catcher .. . £2-20

(All prices include VAT, packing & postage)
Send remittance to:

BOFFIN PROJECTS
4 Cunliffe Road, Stoneleigh
Ewell, Surrey
(Mail order U.K. only)
Or for more details, send 20p for lists, plus
{ree design project sheet

GADGETS GALORE!!
Alarms — Test Gear — Muslcal Instruments
Timers — Audlo — Disco — Sound Effects

* READY BUILT + TESTED %
Sample prices: Signal Injector £1-95
Signal Tracer £2-95
Prices Include U.K. Postage and Balleries
—Mail Order Only— S.AE. listto,
G.K. SERVICES,
83 Westdale Road, London SEi8 3BQ

MORE RANGES FOR _
LESS MONEY!

AC/DC Multimeter type U4324
A-DC 0-08-3A - 8 Ranges.
A-AC 0-3-3A - 5 Ranges.
V-DC 0-8-1200 V - 9 Ranges.
V-AC 3-900 V - 8 Ranges.
Freq.: Inthe range of 45 to 20kHzr.
Reslistance: 500 Ohm to S MOhm-
5 Ranges. Declbel: —10to + 12dB.

Accuracy: + 2-5% DC. + 4% AC|
Dimensions: 167 x 98 x 63 mm. i

only £8°85

SUPERTESTER 608R ICE

10 Flelds - 80 Ranges: Plus
I = tot of accessorles for
measurements_of S00A-AC
100 A/DC- Temperature—
—50C to +200C- Magnetic
flelds up to 15 KGauss-
Phase Indicator- EHT 25kV
Electronlc Volt Ohm~ meter
B 3 9Truns2ls(or Dlode Tester etc.
mensions: 128 x 85 x 32 mm-
300 grams-20kOhm/V Accurncy£18 50
1% DC. Ask for free catalogue
Accessories Extra
From the stand-

ALPHANUMERIC NIXIE TUBES 87971
point of both

Z g
— M" h—-_
readability and

electrical characterlstlcn. Iha Alphanumorlc
NIXIE tube provides many unique benefits
Including H All DC operation J Unitorm,
continuous llne characters of equal helght
“ Memory with simple solid state drive clrcults
Y Readablllty in high amblent tight—200 foot-
lamberts brightness Y Long life with no loss of
brightness Y Character helght 2f In.

Price only 99p each plus 16p P/P.

abllity to display
all the letters of
the alphabet.
numerals 0 thru
® and speclal
characters In a
single tube.

SPECIAL OFFER

The Sinclair Scientific. A
Logs, trig and arith- |-.-
metic. All at the touch |

of a button.

At last there's a pocket calculator

which glves you iog and trig

functions Instantly,

Full 12 function machine

WIth the functions availablie on the Sclentific
keyboard, you can handle directly logi, anti-
logia, sin and arcsin, cos and arccos. tan and
arctan, automatic squaring, automatic doubling,
xy (Includlng square and other roots), plus, o
course, addition, subtraction, multlpllcntlon,
divislon and any calculations based on them.
7-digit sclentific notation, 200-decade range,
Reverse Poiish logic and 25-hour battery llfe.
Send for further Information. £27+

Add 8% VAT to all items + 35p P& P
ELECTRONIC BROKERS LTD.
49-53 Pancras Road, London NW12QB
Tel: 01-837 7781

_Synthesiser
“Sounds
Supreme

by DQW'TO" (VAT extre.

Famous kits. ¢.g. waa-was complete
kit L3°5J. r'uez kit ~-av. P& P 25D
under £10. Ring Modulnt.or modules
£9. “Mister Bassman'® Bass Pedal
Units and whole range of synthesiser
modules, musical novelties, etc. Cata-
Jozue 15p from D.E.W. Ltd., 254
Ringwood Road, Ferndown, Dorset.

CRYSTAL EARPIECES: Bargain_30p
delivered. Partridge Electronics Ltd.,
Broadstairs, Kent.
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'® TREASURE TRACER
MH "I Melal Locatar

L] Varlcnp tuning

@ Britain’s helt selling metal
locator kit

Y W.Iahs only 220z.

. Speaker and sarphone operation
Knocks down to only 17in.
Prebuilt search coll assembly

' Ministry approved design
® Ag seen on BBC1 and BBC2 TV

® You only need soldering iron,
screwdriver, pliers and snips

‘. Five transistor circult

Send s.a.0. for leafiet

MINIKITS El.ECTEEINI(:"SI FaLANGLEY DRIVE,
(hall Grder Onlyh LONOOMN EIl ZLN

Ry
You can build this reverse polarity proof

light for use in homes, garages, caravans, for
camping. or emergency lighting. Everything is
supplied: the tube, white enamsiled metalwork,
first quality components, P.C.8., instructions, etc.

Price only £3-19
Ready buiit £3-78
Diffuser only 59 extra

_ALUMINIUM
BOKES

Prices inciude lid, sccews, and V.
Past and pucking 109 exira on all m-u
by 14" high
b
i

PERRRECRET

[l_[l'.'l'ﬂﬂ‘l'l.llcli I:Ik‘.iIhN ITl"- SOCIATES
B Bath St., ll'l'n1lMI| W -'| ADE, Phone 33663

BUILD THE FM TUNER

STEREO

F¥SANDOWN

L@ @K

@PCB & Cmpnts Inc.TR & BOX . £ 26.3ZE|
@Push Button Unit.6 Position_ . £ 2.9
@METERS, Tuning & Level _ _each £ 1.50[]
@Subminature Switches _ set of 4 £ 2.6
@Cabinets & Front Panels _ _ _to order[q]
@VAT INCLUSIVE PRICES P &P zsp%
S.A.E. for further details 5]}

FW ELECTRONICS. 40 TUDDENHAM RD,B
IPSWICH, SUFFOLK IP4 2SL.Mail Order only%

r— MINI ACCUMULATORS ™——m===x

2  volt MULTI-USE
Sealed Lead Acld Re-
chargeabls Coll.
Size L450—1-4" 1-1~
x “". 3 'orP £1:50
nc.

llzo 0A2—|7" x l!"
*, 3 for £193
Inc P.&P.

GARFIELDS, 269 Rye
Lane, London, 8.E.18
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WHITE/TEAK
MELAMINE

Doounds of SOLID
VALUE

WHITE illustr.£2950ca¢r, 190
LEISURE TIME §&™" “ysetnn

5

ol

AIRCRAFT TYPE servo position in-
dicator and transmitter. Can be used
for aerial direction indication. £1 (40p)
per set. S.A.E. for details and list of
ex-equipment components. Eldun Elec-
tronics, 16 Raven Road, Timperley,
Cheshire.

PRINTED CIRCUIT MANUFAC-
TURERS offer P.W. Project P.C.B.’s,
70p each. Also, Production, Design, Art-
work, Photogra_Phy,. Electroplating,
Screen-printing, Tinning. Undertaken.
Estimates by return or phone W.K.F.
Electronics, Welbeck St., Whitwell,
‘Worksop, Notts. Tel. 635.

SUPERB INSTRUMENT CASES by
Bazelli, manufactured from heavy
duty PVC faced steel, choice of 212
types, send for free list. Bazelli Instru-
ment Cases, Dept 25, St. Wilfrids,
Lane, Halton LA2 6LT, Nr. Lancaster.

HARDWARE SUPPLIES. Sheet alu-
minium individual sizes or standard
packs, drilled to spec. Screws, nuts,
washers etc. Fascia panels in
aluminium individual requirements.
Printed circuit boards, one-off or
small runs. Printed circuit drafting
tapes etc. 7p for list. Ramar Construc-
tor Services, 28 Shelbourne Road,
Stratford on Avon. Warwks. CV37 9JP.

SUPER SPACER PACKS containing 150
assorted spacers 14-3; at !2 long, 4 at
6BA clearance types plus 150 mixed
4 at 6BA screws, nuts, and washers to
fit. 600 brand new top quality com-
ponents for only £2-50 plus 20p post-
age. Lists 7p. Electro-Mech Products,
7 Chantry Avenue, Bideford, Devon.

AERIAL WIRE. High quali PVC
covered multi-strand copper, t 60p
(10 ), 75ft 86p (13p), 100ft £1-19 (15p),
SOt £1-77 (24D), D00ft £2-36 (26p).
250ft £2 95 (28p), 300ft £3-54 (31p).
insulators 12p pair (6p). P&P in
brackets. S.A.E. all enquiries. A.l.
Radio Components, 14 The Borough,
Canterbury, Kent CT1 2DR.

LOW COST I.C. MOUNTING, Lengths
of 100 I.C. pin sockets, 60p (p E
5p). Quanti rates, SAE details
sample. L.E. (MLEDS00), 20p each.
(post paid). P.K.G. Electronics, “Oak
Lodge”, Tansley, Derbyshire.

JOYMATCH A/B: Better than Big Set
performance from your transistor
radio! “Non-existent” stations come in
like local. Big saving in battery costs.
guality greatly improved. High rise

at problem solved. Refund if not de-
lighted £5-71. Partridge Electronics
Ltd., Broadstairs, Kent.

AUDIOSCAN, the ‘do-it-yourself”’
speaker mall-order specialists. High
fidelity speaker Kkits, chassis units,
sound absorbent, gnlle fabric and
much more. Send p in stamps for
bargain list to: Audioscan, Dept. PW-7
4 Princes Square, Harrogate, Yorks.

LOWEST COST IC SOCKETS. Use
Soldercon IC socket pins for 8 to 40
Ym DILs. Make 8 pin sockets for 4p,
4 pin for 7p (at 300 pin ;glrlce) n
strips of 100 pins: 100+ pins 70p, 300+
50p, 1,000+ . Instructions supplied.
10p p&p for orders under £2. Add 8%
y dT INTEL, 53n Aston Street, Ox-
ord.

MULLARD 10W RMS AUDIO AMPLI-
FIER MODULES. Brand new, for 24
volt 4 ohm operation. Tremendous
offer, absolutely no extra components
or hardware required. Supplied with
circuit and full data for simple opera-
tion. £2-65 INCLUSIVE. LTE, 46 Mine-
head Road, South Harrow, Middx. Mail
order only.

ENERGY CRISIS? The distant Radio
Station powers your World’s first
DX-CRYSTAL SET; general coverage,
with Aerial and Earpiece £3-56. Costs
nothing to run. Partridge Electronics
Ltd., Broadstairs, Kent.

P.W. TENNIS. 12.NES55. 16.7400
24.1N914. 2.BC108. £11 inclusive. Island
Devices, P.0. Box 11, Margate, Kent
CT9 1QX.

ANTIQUE WIRELESS ENTHUSIASTS.
For all your requirements in radio,
re-1945, contact Tudor Rees’s Antique

ireless Service, Retail sho now
open at 64 Broad Street, Staple Hill,
Bristol. Tel: 0272 565472.

AERIAL BOOSTERS £3-30
We make three types of Aerial Boosters:
B45-UHF 625, BI2-VHF 405, BII-VHF,
RADIO

VALVE BARGAINS

Any 5--50p, 10—75p, 50-—£3-30 :—
ECC82, ECLBO, EB9I, EBF89 EFEO EF85,
EF183, EFie4, EY86 PCC84, PCCa9,

PCCIB9, PC97, PCF80, PCF86, PCFB05,
PCF808, PCL82, PCL83, PCL84, PCLSS,
PFL200, PL36, PL8I, PLS04, PY33, PY82.
PY800, PYBOI, 30LIS5, EH90, PC88, PC86.
TV COLOUR VALVES
PL508, PL509, PYS001A, 25p EACH.
Press Button U.H.F. Tuners—£2-50.
Rotary U.H.F. Tuners—£2-00.
PLUGS—SOCKETS
Price per item, in brackets for ten
CO-AX PLUGS é6p (50p) Socket surface
7p (60p), Connectors 4p (35p).
D.I.N. PLUGS
2 pin, 3 pin and 5 pin 20p (£1-6S).
JACK PLUGS. Standard 18p (£1-50),
3:5 mm 10p (80p), 2:5 mm 10p (80p).
All prices include V.A.T. P. & p. 10p
per order. Money back refund. S.A.E. for
loaflet
ELECTRONIC MAILORDER
(BURY) LTD.
62 Bridge St.,, Ramsbottom, Bury,
Lancs. Tel. Rams 3036,




FAST SERVICE.

TRAMTIEL

SEND C.w.0. ADD VAT TQ ALL PRICES IN U.K. P&P 15P. EUROPE 25P.OVERSEAS 6SP.

ELEQTRDNIOS LTO
58-60 GROVE ROAD,
WINDSOR,BERKS.

MONEY BACK IF NOT SATISFIED.
LARGE STOCKS. LOW PRICES.

ALL BRAND NEW TOP GRADE FULL
SPEC DEVICES.CALLERS WELCOME.

CATALOGUE/LIST FREE SEND S.A.E.

ot Dvios [

MINITRON 3015F
0-9DP §1.15 ea

LED 0.3 digit
0-9DP £1.49 ea

JUMBC LED 0.6"
0-9DP £2.25 ea

LIQUID CRYSTAL
6 digit £18

LEDS 1an./

MINI PIN SOURCE OR RED DIFFUSE

LEDS.209 STYLE.NO CLIP. 14P ea
TIL209 RED LED & CLIP 17p ea
BIG i" RED LED & CLIP 18P ea

ORANGE & GREEN LEDS:
MINI 25P ea.BIG & CLIP 33P ea

INFRA RED LED £1.2N5777 33P.
PS12 PHOTO IC/amp/switch £1.

DIGITAL ELOCH

MOS INTEGRATED CIRCUITS.
AY51224 4 DIGIT CLOCK supplied
with l4pin socket & data £4.25

MM5311/14 6 DIGIT CLOCK with

28 pin socket & data £7.50
31DIGIT DVM AYS53500 £7.50
4DIGIT COUNT:R/DRIVER £7.50

A e l:£12:50

STEREO CASSETTE MECHANISM.

As used in imported types
costing £100.0nly requires
a case 4 electronics.leads
supplied.Send for data 15p.

IC’s & Semiconductors

702 OPA 69p
703 RE/IF  28p
709 T099 21p

709 DIL 14 29p
710 DIL 14 .36p
720 Radio £1.39
723 Regulator67p
741 TO99 29p
741 DIL8 3lp
741 DIL14 31p
747 Dual 741 89p
748 DIL 8 36p
1505 IC A/D
Converter £7
7805 1A5V  £1.59
7808 1A8V  £1.69
7812 1A12V £1.65
7815 1A1SV £1.69
76009 W AF 7Sp
76013 6W AFil.39
8038 Sig Gen £3
CA3046 69p
LM301 OPA 49p
LM307 OPA 49p
LM308 i1iBoPa 95p
LM309K Reg.£2.29

LM371 RF/IF §2
LM372N AF/IF §2
LM373 £3

LM377 2x2W £2.69

MFC4000 {W AF 35p

HFC4060 54p
HFC6030 52p
MFC6040 90p
MFCBO10 £1.10
MFC8040 €l

NES31 35V/us £2
NES36 FET OPAS2
NES40 Driver £l
NE546 AM Rx£1.50
NES50 2v ref 79p
NESSS TIMER 67p
NE556 Dual"£1.30
NES60 PLL £3,15
NES61 PLL €3.15
NES62 PLL £3.19
NES65 PLL £2.69
NE566 Gen £2.49
NES67 code £2.69
SN72709 709 29p
SN72741 741 3lp
SN72748 748 36p
SN76131 £1.20
SN76660 FMIF £1
SN76611 IF §£1.25
TAD loo & IF £2
ZN4OOE i3
IN4O2T £1.75
IN403 Servof2.50

SPECIAL OFFERS

741 29p MFC4000 3Sp
555 67p IN414 £1.09

BC107,BC108,BC109 9p ea
2N3055 39p Three for f1
L115W/TO3 or 90W plastic
ZN3819E 16p 2N3053 17p
BFYS0/51/52/53 all 18p
1AS0Vrect 4p ea IN914 dp

LM380 2W AF 99p
LM381) 2xpre.£2 ZN414 AM Rx£1.09

LM382)amp  £2 $1Qn TTL

LM3900 $xOPA 69p

MC1303
MC1306 49
MC1310 & LED £2.69

£1.20 ' 7400 etc gates lép
7413 schmitt 3lp

7447 driver £}.09

MC1312 SQamp £2.50  747Q/72 32p
MC1330 69p 7473/74/76 39p
MC1339 3] 7475 48p
MC1350 55p 7490 Counter 63p
MC1351 71p 7492 Counter  69p
MC1352 71p 74121 mono 45p
HC1357 £1 74141 driver  83p
MC1358 51 - g

MC1375 £1.25 ull range in Cat..

Price each:-
AC127/128 16p
AC187/188 19p
AD161/162 35p
BC107/8/9 9p
BC132/4/7 18p
BC147/8/9 10p
BC157/8/9 12p
BC167/8/9 12p
BC177/8/9 18p
BC182/3/4*11p
BC212/3/4*12p
*A or L
BCY70/1/2 15p
BL131/2 39p
BFY50/1/2 18p
BFYS3 17p
BSX20 12p
MJE2955  95p
MJE3055 62p
MPU131put 49p
0A91 8p
TIP29A 48p
TIP30A 57p
TIP31A 6lp
TIP32A 73p
TIP41A 78p
TIP42A 89p

TIP2955 90p
TIP3055 55p
TIS43 UJT'25p

IN40O1 ap
IN40O4 6p
IN4148/914 4p
2N697 13p

2N706/8 10p
2N2646 49p
2N2904/5 20p
2N2926royg 9p
2N3053 17p
2N3055 39p
2N3614 49p
2N3702/3 9p
2N3704/5 10p
2N3706/7 9p
2N3708/9  8p

VERO PINSx36 25p
COPPER CLAD VEROBOARD 0.1"
Z;XS" 27p.2}x31" 24p.3ix3}"27p.
x5" 29p. 3ix17" £1.50

DIL IC's BOARDS 6x4}" £1.50

24 way edge connector 60p
36way 90p. PLAIN 3}"x17 £l
FACE CUTTER 43p. FEC ETCHANT

DARO®Hn69p

PRINTED CIRCUIT BOARD KIT £1.69
COPPER BOARD 6x4" 40p.
DESOLDER BRAID reel 59p

HEATSINKS
SE/TOS & 18£/TO18 Sp ea.
TV4 12p.TV3/TO3 16p.4Y1/TO3 29p.

CAPACITORS

22pf to 0.1uf ip ea.ELECTROLYTIC
25V 2/10/50/100uf 6p.1000uf 20p
PRESETS VERT:S5p.RESISTORSSS 1ip

POTS ABorEGIN
ROTARY:12p.SWITCH 13p.DUAL 38p.
SLIDERS:SINGLE 26p.DOUBLE 48p.
SWITCHES:SPST 18p.DPDT 25p.

2N3710711 9p MINI 1":SPST 39p.PUSH 39p.
2N3563/64 16p BENCH POWER SUPPLY 3-12V £5.

IN3566/67 18P pIN PLUGS all 13p ea.Sockets 9p
TRANSFORMERS 1A 6/12V §1.34
BHA 0002 MODULE 15WATT AMP

MODULE
8W/12V FLUORESCENT LIGHT £3.

e POk sochets

2N3638 16p
IN3641/2 1l6p
2N3819E  1lép
IN3832E 17

2N3904/6 ldp

EA1000 4W AF

BZY88 400mN
ZENERS 9p
BRIDGE RECT

1A SOV 20p
GAS SENSOR £2
GAS " KIT £5

TAG 1/400 55P
€107D1 SCR
4A/400V  SSp

PROFESSIONAL
GOLD PLATED

& GREY NYLON.
8,14 or 16 PIN

SC146
DAIRTAG ONLY 15p each.

10A 300V 7Sp

£5
£2.49
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Tel: 727 5640/2/3

When sending cash with order, please include 0- IS in £ for postage and handling

MINIMUM CHARGE I5p. No C.O.D. orders accepted

. d Office and Warehouse 7 Retait Shop
A e Z & | AERO SERVICES LTD. o=
LONDON W2 5SF Please send all correspondence and Mail-Orders to Head Office LONDON WI

Tel: 580 8403

Open all day Satiwrday

AC/DC MULTIMETER
TYPE U434

33 ranges up to
3 Amps AC/DC;
1200V DC, 900V
At::' 500k(2, 412
db.

Sensitivity:
20kQ/V DC;
4kQfV AC
Accuracy:
+2-5% DC;
+4% AC

is protected by silicon

Movement
diodes.
Dimensions 167 x98x63 mm. Weight:
1-5lb,

PRICE: complete with test leads,
instruction manual and fibre-board
storage case £9-25. Packing & carr.
£0-50

MULTIMETER
TYPE U4323

Sensitivity: 20,0000}/V.

7 D.C. Voltage ranges 0-5-1000V
6 A.C. Voltage ranges 2-5-1000V
5 D.C. Current ranges 0-05-500mA
4 Resistance ranges 1kQ-1m(

tude of 1 volt minimum.

Built-in oscillator providing AF output of
1kHz and L.F, output of 485kHz with an ampli-

Dimensions: 140 x 87 x 40 mm. Weight 0-

PRICE complete with leads and plastic
storage case £7-70. Packing & postage £0-50

Skg

AC/DC MULTIMETER
TYP

E U4313

.

39 ranges:
GO%uA to 1-5A

A

60uA to1-SADC
SmV fo 600V
DC

1-5V to 600V AC
1MQ, 0-5uF, 12db

Accuracy: 1-5%
DC; 2:5% AC
Sensitivity: 20k
0/V DC; 2V
AC

Mirror scale 86mm long.
Dimensions: 115 x 215 x 90 mm, Weight 3-3lb.

PRICE, complete with test leads, service
manual and steel carrying case £12-50.
Packing & carriage £0-50.

ALL THE ABOVE INSTRUMENTS FEATURE TAUT SUSPENSION MOVEMENTS
PRICES ARE EXCLUSIVE OF V.A.T.

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

aerial with adaptor to fit the 7in. rod,

wi
insulated base,

stay plate and stay assemblies, pegs, reamer, hammer,
etc. Absolutely brand new and complete ready to erect,

in canvas . £7-50 new £4-50 slightly used.
Carriage £1-50.

Fully guaranteed
In divi{,ga“, packed TRANSISTORS, DIODES etc. ALL valves
VALVES Acuz  |AP1  BSYZI  0AZ02  (0C200 7N 3053 guaranteed
AC 126 178 B8} OAZ 200 | OC 206 2N 3054 68C7GT 20P4_ £1-10) 6060
AC 127 AP 186 BSY 95A |OC 22 8X 754 2N 3055 68G7 o asuc'flm“ 6064 07::
Al065 £1-26 ECL8BO 55p|GZ34 70;|PY80 40 fAC 128 AFZ 12 BYZ 16 oc s ZR 11 2N 3390 7 £1-00[6065 £1-00
ARS  55p|ECLS2 35p|GZ37 £190|PYSl 40p | AC 176 ABY 26 CR8 1/10  |OC 26 ZR 21 2N 3291 88J7GT 35p(30C17 £1-00/6067  70p
ATP4 $0y|ECLS3 70p|KT66 £250( PYS2 40p|Acy 18 ABY 27 CR8 1 oC 28 IN 234 2N 2730 68K7 8 6080 £230
BI2H £3-00 45p | KTS8 £300|PYS3 40p | ACY 19 ABY 28 CR8 1/30 |OC 20 1N 25 2N 3731 68L7GT 50p[30F5 £1-60(61456 g¢225
CY31 50p|EP26 65p|MH4  75p(PY88 45p|ACY 20 BC 108 CR81/40 |OC35 IN 324 2N 3819 68N7GT 50p|30FL1 £1-00|6146B £3-2§
DA¥96 50y | EF37A MIA  65p|PY500 £1-00 | ACY 28 BC 118 CEB 3/10 |OC 38 IN 28A 2N 4038 7 §5p|30FL12 8020 8560
F98 60 81-20|0A2  45p|PY800 459 | ACY 29 BC 119 CR83/20 |OC 42 IN 43 2N 4058 6V6G _ 18p -10{9001 2500
DK96 70y|EP40 75| 082 459 | PY801 50p [ ACY 40 BC 135 CR83/30 [OC 44 1N 70 2N 4061 8VSGT 50p|30FL14 #0p(2002  50p
DL92 40p|EF41  &5p| PABCS0 40p|QQV03-10 | AD 149 BC 137 CRB 3/40 |0 45 IN 277 2N 4785 6X4 40p[30L15 95p;9003 709
DL96 60p(EF80 305 PCO7 50y AD 161 BC148A  |CRS 25/C25 |OC 70 IN 415C  |2N 5295 6X5G _ 40p|30L17 95p/9004  35p
DY86/87 |EF83 -£1-25|PCo00  50p| QQV05-40A | AD 162 BC 172 GET 115 |OC73 1N 4148 3N 128 6X5GT 50y|20P12 £1060/9006  35p
F85 35p|POCS4 40p ADZ 11 BC172A |GET 116 |OC78 2N 458A (3N 154 6Y6G  90p|30P19 £1-00
DYS02 40p|EF86  35p| POCSS 40p|QV03-12 ADZ 12 BC212A |GEX #8 OC 78D 2N 708 3N 159 6Z4 85p|30PL1  95p
ES80C/01  EF89 309 PCCSS  60p £1-16 | AF 114 BCY 31 NKT 222 |OCB81 2N 918 28 303 6-30L2 96p|30PL13 C.R. Tudes
£1-20| EP91 459 |PCC89  S0p|B19 60p | AP 115 BCY 33 OA S OoC 82 2N 1304 404 7B7 80p £1-18| DG7-5
E180CC 70p| EF92 509 PCC189 60p|BCH/400 AF 116 BCY 72 OA 47 OC 82D 2N 1305 2082 1Y4 80p|30P14 £1-10
E182CC EF95 40y PCPS0 40p £3-00 AT 117 BF 115 OA 70 OC 82DM | 2N 1207 40250 9D6  40p|35L8GT 13-2
1125 83 35p  PCF82 40p|BC1/800 AP 118 BY 167 OA Tl OC 83 2N 1309 40251 11E2 £8-00{35W4
EAS0 40p|EF184 359 | PCP84 80p £500 AP 124 BF 185 0A 73 oC 129 2N 2062 0668 12A6  55p|3524GT 709 MW13-35
EABCS0 40p | EFL200 75p | PCP36 60p|BPS1  Thp | Ap 125 BFY 51 OA 79 OC 140 2N 2147 12AT6  45p|50C: 80p
EAP42 75p|EL33 £2-50| PCF200 75p{TT21 £500 | AF 126 BFY 52 OA 91 ocC 170 2N 2411 12AT7 40y |50CD6G VCR129A
EB91 25p|EL34  70p| pCr2ol 75p| U25 859 | AF 127 BPY 20 OA 200 oC 172 2N 2989 12AU7 33p 4110 18-00
:%niw EL36 "‘_g PCPB01 55p|U26 zz 12AVS $0pi75  £1-00|3BP1 2450
D 59 mxul PCF802 509 077 8B 12AX7 33p{75C1  75p|88D 2900
PR0 409 80p| PCP805 90p s ”; urss 4ss/irs a0 —V . A.T. 6BG6G 90p16HGE  35p| 12BAG 459|76 759(887 2800
EBF83 50p %Lﬂl 60p | PCP806 759 UPS9  50p|184 | oy add 8¢/ |6BJs  65v|erawa 12BEG  50p|78 70pi88L  £9-00
EBFSS 35 EL®2 539 PCPa0s sy [TVl 99174 309| Please % |sBo7a soy £125| 12BHT 50p(80 759
0 AEred 30p| PCH200 80p UAwdz 659 |ULB4  409|1X2A 6%  tg all prders |SBR? £120/635 65p] 12C8  55p|8542  75p
EBOC8 gp 60p| PCL31 55y i coy |UYAL 459|1X28  7bp| —  —_____ |6BWS £100(AJ5GT 50p| I2EL £3-50)723a/b £3-00(8
ECCS2 Jap| Erss 45p| PCL82 40y UYS5 40p|2D21 50p|5Y3GT 55p 6AQ5 459 |6BW7 £1-80/|8Js 30p| 12K5 £1-10{803  £6-00|Valves
ECC83 33 K 45p| PCL83 659 |UBFR0 40p |yR105/30 |2K25 £8-00|52Z3 80p | 6AQ5W 70pl6C4 409|637 80p| 12K7GT 509|805  £14.00|{Cv239
ECC84 359 zuwl 808 PCL84 45p | UBPSS 40p 45pfaad  o0p|524 80p 80p | 6C6 50p(4J7G _ 48p| 12KSGT 70 859
ECC8S 409 21 60y | PCL8S UBL1 £1-00 |vR150/30 |{3D8 4A0p|5Z4GT 559(6AT6 459(6CBS  50p|6K6GT 80p| 12Q7GT 709|813  £8-50] M503-2J42
ECC86 909 55p| PCL805 60p| UBL21 70p 45p| 384 40y(GAB7 60p|6AUG 40p|6CHG £145(6K7 559 A7GT A £1-28
1’400881” 509 B 40p{ PFL200 70p| UCCS5 45 | X61M £1-46)3V4 839|6AC7 60p|6AVE 459|6CL6  75pi6K7G 30y 70p1031A 2800/ K301 £2:00
ECC! 7% £1-00/PL36  60p|UCPS0 75p |x66 65p| 58/254M 6AH8 70p|6AX4GT &D6 55p|6KSGT 50p| 128G7 559|954 50p | KRN2A
ECFs0 40p|EY51 45p|PL81  50p| UCH42 75p |7ZsooU £4:00(6AKS  40p 759|6EA8  85p|6K25 £1-00] 128J7 55955 50p -
wml 40p|EYS1  45/PLS2  45p| UCHS1 45p 2270 5B255M GAKS 40p|6AXS5QT (8F7 £1-16{6LS £128] 12Y4 409|956 509| OY4-250
ECP801 76p|EY8S 40y PL83  45p|GCLS2 45p |Zs01U £279 £3-50(6AL5  25p 2100|6P8G  75p(6L4G 40| 1487 £1-00[957 509 £19-00
mmn« EY88  §0p|PL84  45p|UCLS3 65p |Z900T £1-20|SR4GY 90p|6ALSW 559|687 70p|6F23  90p|6L7G  40p| 19AQ5S 65p(1305  20p] TY4-500
0 % 799|PL504 S08IUP4l  70p |1A3  559|6U4G  45p|6aM6 459|6BAS  209[6F32  739|6BA7 50y 19G3 £300/1629 70y £30-00
!Cﬂm = g ;IMG gg UFS0  35p |1L4 259!5V4G  55pl6ANS 45p|6BES 359°6F33 £3-50'6SATGT 40pl 19G6 £6:60|2051 £1.00|725A £2300
ECH83 45p|EZ81  30y|PLA02 9Sp NININUN POSTAL ORDER £1. PERSONAL CALLERS WELCOME, S “‘,8," 2?@3 “72 ”/mﬁ“m
ECHB4 45p/0Y501 75p'PY33 60p! MANY OTHERS IN STOCK inciude Cathode Bay Tubes and Speciol Vaises. U.K.
Postage Up to £2 12p. £2-£3 22p. Over £3 post fres. C.0.D, 25p exten. ¥:'l-\;§3 AND T""AUS'S'WRS
ephone enquiries
20/00FT. AERIALS each consisting of ten 3ft., §in. transistors, eu‘:l.. wh“m(’“va:l,;;::
dia. tubulas screw-in sections. 111, (6 hip and_exvort 743 0899, :

Colomor (Electronics) Ltd.

170 GOLDHAWK ROAD, LONDON W12,
Open $-12.20, 1.30-5.30 p.m. Thursday 8-9 p.m,

776




Practical Radio & Electronics

Certificate course includes a

learn while you build

3 transistor radio kit.

Everything you need to know
about Radio &
Electronics
maintenance and

' repairs for a spare

time income and

a career for a

better future.

Over 150

This FREE_ -
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}é—- = m=CUT OUT THIS COUPONmS s s omen
Tick or state subject of interest.

better future

1 Post to address helow. I
MECHANICAL DRAUGHTSMAN- Construction
ISocIety of SHIP Eurvseyiors Institute l
Engineers— Institute ot .C.8.1 |
AMBS.E. (Mech) [] Engineering City & Guilds I
Institute of Designera General Building
A B Engineer & (A.M.IE.D.) [] (sl branches) ]
Technicians General Heating & Vent. [J
OB E‘:T%I&EG)UILDS O  Draughtsmanship [J IWn:)‘rk Elerk of -
Elec. Draughtsman- 4 N
Gen. Mech. Eng. [ gmep J . 0O Site Burveying B l
Maintenance Eng. []  Architectural gg:('l"‘cfx;ﬂ"‘lﬂzmﬂ g
'Welding ]  Draughtsmanshi e il I
Glen. Diesel Eng.  [] Techgical e Quantities
Bheet Metal Work [ Drawing =] Estimates O
Eng. Inspection O - Hydraulics | (w]
° Eng. Metallurgy ] SATIOIE TEL T Structural Eng. 0 I
find out how biomee AT
ELECTRON City & Guilds i
TY & GUILDS Telocoms. et e I
PY ° ° ¢ien. Electrical (ien. Radio & TV Institutions ]
Engineering rj Foe [t ¥arm Beience N I
in just 2 minu
I]Yll‘lal[ations o gﬁ’"“ Servicin, B I
it ans 0 Kol Sersking 5 ey
. . . . ‘lectronica O L l
That’s how long it will take you to fill in the coupon. Mail it today and ﬁ:)llectl:onic Eng. () AUTOMOBILE & TR T
we’ll send you full details and a free book. We have successfully trained facticaliRadio AR A IcAL
A A Electronics Institute of the
thousands of men at home-—equipped them for higher pay and better, more (with kit) Motor Industrs [
interesting jobs. We can do as much for YOU. A low-cost home study AM.LI 0 I
course gets results fast—makes learning easier and something to look Ll 10 MAA/IMI O |G6.C.E
forward to. There are no books to buy and you can pay-as-you-learn. BODUCTION i co I
. y y pay-as-y . nstitute of Cost Auto Bng. % —choose from
Why not do the thing that really interests you? Without losing a day's Bt : Bator Maehomics O |58 0" & A’ l
pay, you could quietly turn yourself into something of an expert. Complete ‘omputer ~  AutoDieelEng. O |{avel subjects
the coupon (or write if you prefer not to cut the page). No obligation and k{gz;m&rpir;x‘ O Garage Mment ] |
nobody will call in on you . . . but it could be the best thing you ever did. Wornstads™  H  Engineering Exams O
I(:en. Production Gen. Aero Bng. O I
ol ting. O
Others have done it, so can you I;;f;:smng & C CONSTRUOTIONAL  Cosching for mans I
L . Lo . . Storekeepi [0  Institute of Buildin exama, including
Yesterday | received a letter from the Institution informing that my ﬁianagenll)er;f :] L1.0.B, s ¢ I
application for Associate Membership had been approved. I can honestly Qki"f"t — 0O AB.T. Clerk of
say that this has been the best value for money I have ever obtained, a view I RALECZD ] e - I
echoed by two colleagues who recently commenced the course’.
I POST TODAY FORA ||

“Completing your course, meant going from a job I detested to a job that l

I love, with unlimited prospects”—Student J.A.O. Dublin.
*“My training quickly changed my earning capacity and, in the next few
vears, my earnings increased fourfold”. Student C.C.P., Bucks.

ANO OUT FOR YOURSELF

These letters and there are many more on file at Aldermaston College,
speak of the rewards that come to the man who has given himself the
specialised know-how employers seek. There’s no surer way of getting
ahead or of opening up new opportunities for yourself. It will cost
you a stamp to find out how we can help you. Write to

ALDERMASTON COLLEGE

. Dept. BPW80, Reading RG7 4PF.

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLDGY

Futhshed onappronimatoly tie Tth of each tonth by TRC Magazines Lmited, Dleetwis House, Farnngdon Street, Lomdon EC4a 440, Prnted s England by Tebes Prnter
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] BETTER TOMORROW

ITo Aldermaston College,
Dept. BPW80, Reading RG7 4PF
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S0 MUCH MORE - AND YOU PAY
LESS VAT WITH HENRY’S LOW PRICES

You can build the Texan and Stereo FM Tuner
TENAN 20 - 20 WATT IC STEREO AMPLIFIERS

Features glass fibre PC board, Gardners low field transformer,
6-IC's, 10-transistors plus diodes, etc. Designed by Texas Instruments

engineers for Henry's and, P. W, I972 Supplied with full chassis work,
detailed construction handbook and ali ne:essary parts. Full input and control

ElECtr
and Hl F,

JOSTY KITS IN STOCK
(Post etc. 15p each) £ p

fa::Ist Stabilised suppll(y Overall size 154" x 23”7 x 63" malns(operated Free AF20 Mono Transistor Amp. 5-61
teak sleeve with every kit. also built and AF25 Mixer 3-30
£28-50 (GB POSt Pald) tested £35) AF30  Mono Trans. P;’_::amp. 3-20
STEREO FM TUNER Features capacity diode tuning, lead and tuning meter ﬁ:gg Err:m'ae.rswpﬁi:;me}'“
indicators, stabilized power supply—mains operated. High performance and sensmv:ty with for Microphone 4-86
quuT stait(non md::atl:nllc stereo decoder. Overall size in teab sleeveI 8”7 x 21”7 x 63" AF305 intercom fier 7-68
omplete kit with teak sleeve also built and AF310/2 Mono Amplifier (for

£2| oo (GB POSt Pald)' tested £24°95) Stereo use two) ;-56
M160  Multivib 19
JOIN THE LARGE BAND OF HAPPY CONSTRUCTORS ! M1302 3,‘;;'5‘{5',3‘?;“,. 831

Migl u-Meter 2

TRANSISTORISED MODULES %ﬁ

Tuners - Power Suppliers - Amplifiers

EXCLUSIVE DECCA o2y | cacolbalancelnletergsgad
LF380 Quadrophonic Device 8:43
KELLY SPEAKERS AT60  Psychedelic Light

PLIFIERS (All singie nnel unless stated 12 wate speaker / tweeter Control, Single Ch. 10-82

A';oo 9 501:(300 MW O/CF'hi'—a"OHM |~10 MV I)P Special Offer |95 | systems 8 in bass/midrange, AT65  Psychedelic Light
2004 9 volt 250 MW O/P 3-8 OHM, 10—-100MV |/P 70 Melinex domed HF radiator Control, 3 Chan. 16-53
104 9 volt | watt O/P 8-16 OHM, [0 MV I/P .10 plus crossover. Built into AT2S Window Wiper Robot 5-82
304 9 volt 3 watt O/P 48 OHM, 10 MV I/P 95 veneered cabinets size AT30 Photo Cell
555 12 volt 3 watt O/P 8-16 OHI‘:1, 150 MV I/P 10 IBxIZx6}m PRICE £19-50 Switching Unit 6 69
S55ST 12 volt |4 + |14 wate O/P B OHM, 150 MV I/P Stereo module 5-95 pair (carr., etc. £1-00) ATSO gmw Tr-gc Lgh: o
El208 12 volt S watt O/P 4-16 OHM, 25-60 MV |/P 10 e 2-‘;(‘)’8eer' Lo_n;
608 24 volt 10 watt O/P 48 OHM, 30-50 MV (/P 95 EMI SPEAKERS : w SFIBC ight oa7s
410 28 volt 10 watt O/P 8 OHM, 160 MV [/P 95 VASTS Dimmer Sp. Coén. g
620 45 volt 30 watt O/P 4-8 OHM, 150 MV I/P 9s | SPECIAL Automatic L_L’ ont.
Z40 30/35 volt IS wate Q/P 48 OHM, 100 MV I/P 45 PURCHASE GU330 Tremelfo Unit for G

Z60 45/50 volt 25 watt O/P 4-8 OHM, 100-250 MV I/P 95 I 3 Guitars, etc. i)
SA6817 24volt 6 + 6 O/P 8 OHM 100 MV I/P Stereo module 10-20 13 in x 8 in chassis speakers HF6I Diode Detector d 3
AMPLIFIERS with controls (Carr./packing 30p each or HF65 Frequency Modulate 51
EI210 12 volt 24 + 24 watts B ohms, Stereo 25 50p pr.) FM Fransmitter 3

30 *150 TC 10 watts 8 ohms twin cone  £2-20 HF75 FM Transis. Receiver 366
75 *450 10 watts 4, 8, |5 ohm with twin tweeters HF310 -FM Tuner Unit 1631
95 and crossover £3-85 each HF325 De-luxeFMTunerUnit26-34
95 EW IS watt 8 ohm with tweeter £5-25 HF330 Stereo Decoder for use

50 350 20 wate 8, |5 ohm with tweeter £7-80 ea. with HF310/325 10-56

R 500 Mains 5 watts 4-16 ohms, Mono
SACl4 Mains 7 + 7 watts 8 ohms, Stereo
SAC30 Mains IS + 15 watts 8 ohms, Stereo
CAO38 9 volt I¥ + 14 watts B ohms, Stereo
CAO68 12 volt 3 + 3 watts B ohms, Stereo

NN VNABRNOG ONWN=BNNN Adh coaowm oouc&auu&uwn—h
T ! ] &
“w

FM Modules *“Polished wood cabinet £4-80 carr., etc. GP310 Stereo Pre-amp (fo )
Mullard LP'1186 M cuner (front end) with data 10-7 MHZ O/P 35p each or 50p pair. B— ;"’gﬂ,}ufgo'f,)d 2258
Mullard LP 185 107 MHZ IF unit with dat 50 P304 Basis Circolc Board 533
Gaorler Permability M tuner (front end) 10-7 MHZ O/P 20 | PHILIPS 8 WATT ~ HF380 Aa:m, A oty
FM and AM tuners and decoders FLUORESCENT 6-03
FM 5231 (tu 2) 6 volt fm tuner 95 HF395 BroadbandAerlalAmp 2-10
TU3 12 volt version (FM use with Decoder ] All models 95 UNIT NTIO  Power Supply 100mfa
$D4912 Stereo Decoder for Tu 3. 12 volt fitted dials 95 P 9V Stab.& 12V Unstable 6 27
SP62H 6 volt stereo FM tuner supplied with 4-80 EXCLUSIVE . NT300 Professional Stab.
Al0G7 9 volt MW-AM tuner instructions 11-95 PURCHASE 3 Power Supply 1317
Sinclair 12/45 volt FM tuner stereo recorder for above 45 NT310 Power Pack 2x IS yok
A1018 9 volt FM tuner in cabinet 13-95 Brand new Philips 12 volt operated 8 watt 2A 5.64
AIO{)SII; (S) 9-12 volt Stereo decodelr FM for above gg lcluore?c[eent wbﬁ umtbs for s;andby[ |vz|[u°mg NT305 Voltage Converter 564
106! volt Stereo decoder general purpose omple WITYL Jtube, and  instructions
PREAMPLIEIERS Price £3-50 p & p 25p. NT330 PGow(e); Pack AF310/ T
Sinclair Stereo 60 Preamplifier with controls 75 NT3I5 PJS 240V ac to 4-5—
EI300 Cart/Tape/Mic Inputs 9 volt Module -85 EXCLUSIVE 15V de. 500m/a 12-06
EI310 Stereo 3-30 mV mal cart 9 volt 75 /% AE| Qutput Stage 100mW |56
;532 gtereo g r;a/ tavpthead 9 volt gg 5 WATT IC AE2 Pre-amplifier 1:32
tereo m ag. cart. mains 05
EQ25  Mono 3-250 mV Tape/Cart/Flay 9 volt 95 | AMPLIFIERS < e loosageceivey 2.16
Power Supplies Mains input {* chassis-rest cased) Special purchase 5 watt outpuf 8L16 ohm AES A stable Multivibrator 114
470C6/7%/! 9V 300 MA withad'rs 2:25 *PI10BI 45V 0-9A 80 load. 30 volt max. DC operation, complete AE6 Monostable
P500 9 volt 500 MA 3:20 P12 44-12V. 0-4-1 amp 15 with data. Price £]-50 each or 2 for £2-85 Multivibrator 1
HC244R 3/6/74/9v. 400 MA SEIOIA 3/6/9/12V. | amp Slab"'sed Printed Circuit Panels. 50p AE7 Generator 1-08
stabilised 5-50 12-7 AE8 Bassfilter 1-06
*P11 24v. $ amp. 3-30 3-30 PI0763/42/6/74/9/12V. + amp 4~ 20 'AES Treblefilter 1-06
*PIS 28V, } amp 3-30 SEB00A I-15 VOLT 0-}A stabilised AEI0  CCIR ficer 1.06
ACED 18 Uy S 780 ig=0 &I Te recerver transistorised tuners | AMATEUR ELECTRONICS by Josty
SINCLAIR MODULES & KITS M UK operation. Brand new, (Post/packing Kit, the professional book for this
SSISJCLAIR PROJ)ECT 80 i ;ACZK4%GSEBDE:ZLS (carr./packg 3Sp) 259 each). gmq:eurfcpvelrs thedsubjec; lrlom
T80 Stereo preamplifier 1195 X TBO 25 . : . asic principals to advanced elec-
Audio Filter Unie 695 2 x Z60 ST8O PZ6 37.95 | TYPE C variable twning €250 tronic  techniques. Complete with
Z40 IS Watt Amplifier 5-45 2 x Z60 ST80 PZ8-trans 34-40 TYPE B 4-button push-button (adjustable) | circuit board for AEl to AEIO (see
Z60 25 Watt Amplifier 6:95 Sinclair Special Purchases £3:50 ° above) PRICE £3-30 (no VAT).
PZS5 PowerSuSppIies lorlS b 498 (‘Proi;st )60 stereo preamp £6-75
PZ6 Power Supplies (S Tal post 20p, ».
for | or 2 Z40 798 ‘Proyect 605 Kit £19-95 (post 25p) HENRY’S HOME sTocF:EELISTS
PZ8 Power Supplies (S Tab) C 12 6W amp, £12-10 (post 15p) ENTERTAINMENT CENTRES No. 36
for | or 2 760 7-98 Cambrldge Calculator kit £13-50 'I;ransistorsl
TRANSFORMER FOR PZB 3-95 (post I5p) London Ives|
FM TUNER 11:95  Sinclair Cambridge Memory €22 50 354/6 Edgware Rd. W2 01-402 5854 S onductors
STEREO DECODER 795 Cambridge Calculator built £17-50 376/8 Edgware ]d. W2 01-723 2564 NoTgeendueter
1C20 power amp kit 7-95 (post I5p) 372 Edgware Rd. W2 01-402 8140 OD _ligh
PZ20 power supply for | or Cambridge Scientific built £26-95 120 Shaftesbury Ave. W1 01-437 9692 P ceaEhei Dgan
2 1C20 5-45 (post I5p) %32 Eouengarl:\ BCour: lvéd W!) e g 01-580 1785 so'ing(’w"
urnt Oak B'way, Burnt Oal gware
TRANSISTORS/SEMICONDUCTORS , 0i-952 7402 L —
UK's largest stockists of branded guaranteed devices at low prices. 190/4 Station Rd., Harrow, Middlesex 01-863 7788 E(;uipment E
EXTRA DISCOUNTS Out of Town Send large stamped
Any one type. Extra 10... for 12|, -25(,20... 1001 . 256 Banbury Rd., Summertown, Oxford (0865) 53072 addressed enve-
The above also applies to mixed SN74 series IC. 55 Gloucester Rd Bristol 7 (0272) 45791 lope with all en.
Get your free stock list now—new '74-'75 edition now available (Ref. No. 36). quiries.

SUPPLIERS OF ELECTRONICS FOR OVER 30 YEARS Y5'AT 1S,85,40060  vaT-uk

Electronic Centres

3 404-406 Electronic Components & Equipment 01-402 8381] /i Fi and
309 PA-Disco-Lighting High Power Sound 01- 7236963 Electronics
303 Special offers and bargains store Centres Open

- Allmailto 303 Ed Road. 9am-6
EDGWARE _ROAD, W2 it L i e i i

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






