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Boat owners...
now's the time

to build our...

Electronic

I
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tielROBABILITY ANOMALY DETECTOR
 AC/DC MILLIVOLTMETER



TOTAL BUILDING COSTS

2713 P.P. & INS. 44p
(Overseas P.P.

,0/0 c.tr El 85p)

NEW
ROAMER
NINE
WITH V.H.F.
INCLUDING
AIRCRAFT
Nine Tran-
sistors, 9
Tunable wave-
bands as
Roamer Ten. Built
in ferrite rod aerial for MW/LW.
Retractable chrome plated telescopic aerial for V IF
and SW. Push Pull output using 600 inW transistors.
9 Transistors and 3 diodes, tuning condenser with
VHF section, separate coil for aircraft, moving oil
loudspeaker, volume ON/OFF and wavechange controls.
Attractive all white case with red grille and carry rig
strap. Size 9 /in x 7in x 2/in approx. Parts price ist
and plans 40p (FREE with parts).

0

NEW EDU-KIT MAJOR
COMPLETELY SOLDERLESS ELECTRONIC CONSTRUCTION KIT
BUILD THESE PROJECTS WITHOUT SOLDERING IRON OR SOLDER
 4 Transistor Earpiece Radio  7 Transistor Loud-  2 Transistor Regenei a-
 Signal Tracer speaker Radio 31W/LW. tire Radio
 Signal Injector  5 Transistor Short  3 Transistor Regenera-
0 Transistor Tester NPN Wave Radio tive Radio-PNP  Electronic Metronome  Audible Continuity 4 Transistor Push Pull  Electronic Noise Genera- Tester

Amplifier tor  Sensitive Pre -Amplifier 5 Transistor Push Pull  Batteryless Crystal Radio.
Amplifier  One Transistor Radio

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  6/ yards of wire  1 yard of sleeving, etc.
 Parts price list and plans 50p (free with parts)

TOTAL P.P. & INS.
BUILDING 26.95 (OVERSEAS

44p

COSTS I.) P. & P. El KS)

POCKET
FIVE

k

NOW WITH 3"
LOUDSPEAKER
3 Tunable wavebands
MW/LW and Trawler
Band. 7 stages,
transistors and 2
diodes, supersensitive ferrite Total Building Costs
rod aerial, attractive
Black and Gold Case. Size £2.50Hin X llfn X 3/in approx.
Plans and parts price list 20p ( -F8'! VAT 20p)(FREE with parts). P.P. & Ins. 26p

(Overseas P. P. E I.25)

Total Building Costs

£2.75 P.P. & Ins.
26p

4- 8% VAT 21p)
(Overseas P. & P. El 25)

TRANSONA
FIVE NOW WITH

3" LOUDSPEAKER
Wavebands transistors
and speaker as Pocket
Five. Larger Case with
Red Speaker Grille
and Tuning Dial.
Plans and parts price
list 20p (FREE with
parts).

NEW
EVERYDAY
SERIES
Build this exciting New series of designs

E vc 5 Transistors and 2 diodes. MW/LW.
". Powered by 4/ volt Battery. Ferrite rod

aerial, tuning condenser, volume control, and now with
3" loudspeaker. Attractive case with red speaker grille.
Size 9in X 5/in x 2Iin approx. Parts price list and
Mans 209 (FREE with parts).
TOTAL P.P. & IBUILDING 22.95 (OVERSEASNS. 30p

COSTS P. & P. E 1'25)(+y.,- VAT 23p)

EV6 Case and looks as above.
6 Transistors and 3 diodes. Powered by 0

volt Battery. Ferrite rod aerial, 3' loudspeaker, etc..
3,11V/LW coverage. Posh Pull Output. Parts price
list and plans 30p i FREE with parts.)
TOTAL P.P. & INS. 30p
BUILDING 23.60 (OVERSEAS
COSTS

( +8% VAT 29p) P. & P. El *25)

Ev7 Case and looks as above.
7 transistors and 3 diodes. Six wavebands.

MW/LW, Trawler Band, 8W1, SW2, SW3, powered
by 9 volt Battery Posh Pull Output. Telescopic Aerial
for Short Waves. 3" Loudspeaker. Parts price list
and easy build plans 35p. Free with parts.
TOTAL A P.P. & INS. 31p
BUILDING s0COSTS

(OVERSEAS

5%y 3.,,) P. & P. fl'8517)

ROAMER EIGHT Mk. I
NOW WITH
VARIABLE
TONE CONTROL
7 TUNABLE WAVEBANDS:
MW1, MW2, LW. SW1,
SW2, SW13 AND TRAWLER BAND. Bbiltdn ferrite rod
aerial for MW and LW. Chrome plated telescopic
aerial can be angled and rotated for peak short-
wave listening. Push-pull output using 600mW
transistors. Car aerial and tape record sockets.
Selectivity switch. 8 transistors plus 3 diodes. Latest 4'
2 watt Ferrite Magnet loudspeaker. Air spaced ganged
tuning condenser. Volume/on/off, tuning, wave change
and tone controls. Attractive case in rich chestnut shade
with gold blocking. Size 9in x Tin x 4in approx. Easy
to follow instructions and diagrams. Parts price list
and plans 50p (FREE with parts).
TOTAL
BUILDING 26.9 (OVERSEAS8

INS. 47p

COSTS ,".. VAT 56p) P. & P. El KS)

TRANS EIGHT 8 TRANSISTORS AND 3 DIODES
6 TUNABLE WAVEBANDS, MW, LW, SW1, SW2, SW3 AND TRAWLER
BAND. Sensitive ferrite rod aerial for MW. and LW. Telescopic aerial for
short waves. 3M speaker. 8 improved type transistors plus 3diodes. Attractive case in black with red grille, dial and blackknobs with polished metal inserts.
Size 9in X 5/in X 2/in approx. Push-
pull output. Battery economiser
switch for extended battery life.
Ample power to drive a larger speaker Parts.
price list and plans 35p (FREE with parts).

ROAMER SIX

ds411.6.41188118418.1118

TOTAL BUILDING COSTS

P.P. & INS. 33p
(OVERSEAS rim
P. & P. El .25)

(+8- VAT 36p) To RADIO EXCHANGE CO., 61a
Tel. 0234 52367 Reg. No. 788372

CASE AND LOOKS AS TRANS EIGHT
6 TUNABLE WAVEBANDS: MW, LW, SW1, 8W2, 
TRAWLER BAND PLUS AN EXTRA MW BAND ..,

FOR EASIER TUNING OF LUXEMBOURG. ETC. Sensitive ferrite rod aerial and tele- I
scopic aerial for short waves. 3in speaker. 8 stages-

TOTAL6 transistors and 2 diodes, etc. Attractive black BUILDING COSTS

P.P. & IN. 31 p
Name

Plana and parts price list (FREE with parts). £3.p..85, Ili Address

case with red grille, dial and black knobs wills
polished metal inserts. Size35p 9in X 5lin x 2/in approx.

.98rr.,,EAs
All. IM . = IM . . 1111 .1111 II IN I. El MI MI  in IMP E 2.11

£4.48

( +8% V AT 32p)

for

ROAMER
TEN
WITH VHF
INCLUDING
AIRCRAFT
10 TRANSISTORS.
9 TUNABLE
WAVEBANDS.
MW1, MW2, LW.
SW1, SW2, SW3,
TRAWLER BAND,
VHF AND LOCAL
STATIONS. ALSO AIRCRAFT BAND
Latest 4" 2 watt Ferrite Magnet Loudspeaker.
Built-in ferrite rod aerial for MW/LW.
Chrome plated 7 section telescopic aerial, can be
angled and rotated for peak short wave and VHF
listening. Push-pull output using 600mW transistors.
Car Aerial and tape record sockets. 10 transistors
plus 3 diodes. Ganged tuning condenser with VHF
section. Separate coil for Aircraft Band. Volume/on/
off, wave change and tone controls. Attractive case
in black with silver blocking. Size 9in x Tin X 4in.
Easy to follow instructions and diagrams. Parts prier
list and plans 50p (FREE with parts).

TOTAL
BUILDING £8.50 (OVERSEAS
COSTS P. & P. El- 85)52p

(+ 8% VAT 68p)

EDU-
KIT '

Build Radios
Amplifiers, etc.,
from easy stage,

diagrams.

Five snits
including master unit

to construct.

Components include: Tuning Condenser: 2 Volume
Controls: 2 Slider Switches: Fine tone 3' moving coil
Speaker: Terminal Strip: Ferrite Rod Aerial: Battery
Clips: 4 Tag Boards: 10 Transistors: 4 Mod.:
Resistors : Capacitors : Three lin Knobs. Units once
constructed are detachable from Master Unit, enabling
them to be stored for future use. Ideal for Schools,
Educational Authorities and all those interested in
radio construction. Parts price list and plans 40p
(FREE with parts).
TOTAL P.P. & INS. 33p
BUILDING /5.50 (OVERSEAS
COSTS P. & P. E1.85)

(+8% VAT 44p)

'ellers side entrance "Lavelle" shop
'Open 10-1. 2.30-4.30. Mon. -Fri. 9-12 Sat.

MIE=1111.1.11111.11/M=11111M
I SA IHIGH STREET, BEDFORD MK40
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CONSTRUCTIONAL PROJECTS
MARINE SPEEDOMETER by C. Gammans
"Tune" your boat with this simple instrument

P.E. ORION-2 by D. S. Gibbs & I. M. Shaw
Construction, final testing and fault finding

P.E. MINISONIC-4 by G. D. Shaw
Final wiring -up, alternative keyboards and optional extras

AC/DC MILLIVOLTMETER by A. J. Woollard
Op -amp design gives a useful and sensitive equipment

PROBABILITY ANOMALY DETECTOR by A. Russell
A novel unit for investigations into extra -sensory perception

CAR CLOCK REPAIRS by D. L. Cooper
A modification which puts new life into old car clocks

GENERAL FEATURES

120

124

140

148

152

166

CEEFAX and ORACLE -1 by J. Smith
A look at the BBC and ITA systems for data transmission on TV signals 134

INGENUITY UNLIMITED
Patch Lead Sockets-In-circuit Power Detector-Making Printed Circuit Boards-
Voltage Controlled Amplifier-Schmitt Circuit Variations-Brake Light Detector 158

NEWS AND COMMENT
EDITORIAL-A Healthy Market

SPACEWATCH by Frank W. Hyde
Life Support Systems-Black Holes-Lunar Rocks

BOOK REVIEWS
Selected new books we have received

NEWS BRIEFS
Colour TV Certificate-Watch Displays-I.C. Price Cut

INDUSTRY NOTEBOOK by Nexus
What's happening inside industry

PATENTS REVIEW
Thought provoking ideas on file at the British Patent Office

READOUT
A selection of readers' letters

Our March issue will be published on Friday, February 14, 1975

119

133

139

139

157

165

168
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SAVBIT handy
solder dispenser

esN

sof

A coil of Ersin
Multicore Savbit
Solder in a
dispenser 7n6 in of
18 s.w.g. (2.2
metres of 1.22mm).
The Solder that
reduces the wear
of soldering iron
bits.

Size 5
32p

for fast easy reliable soldering
ASY VOM DOPIERIZEGE (Ammo

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

rSAVBIT
solder

for general purpose
work
A handy plastic reel of
SAVBIT alloy. 63ft of 18 s.w.g.
(19.2 metres of 1.22mm)

Size 12 £1.72

ALU-SOL for
soldering aluminium
New Multicore Alu-sal
flux -cored solder in 16
s.w.g. No extra flux
needed, Plastic reel holds
Mt. Supplied with full
instructions. Also available
in solder dispenser.

Size 4 £2.32

NEW BIB WIRE STRIPPER & CUTTER"
Fitted with unique 8 gauge

selector with handle locking device
and easy grip handles. Spring
incorporated for automatic

opening. Strips insulation from flex
and cables in seconds and can also

be used as a cutter. Model 8B. 70p j

Fine gauge solder
for soldering small
components
Fine gauge solder for soldering
small components 138ft of
22 s.w.g. (42.0 metres of
0.71mm) Ersin Multicore 5 core
solder wound on a plastic reel.
Suitable for intricate work and
small components.

Size 10 £1.44

NEW SOLDER WICK
Absorbs solder instantly, from tags and
printed circuits. Only needs 40 to 50 Watt

soldering iron. Quick and easy
to use. Does not need flux and
is non -corrosive.

Size 18 90p

For soldering
fine joints

Dispensers
of Ersin
Multicore
Solder make
those small
jobs easier.
21ft of 22
s.w.g. (6.4
metres of
0.71mm)
solder,
specially
suitable for
soldering tine
wires, small
components
and for
repairing
printed
circuits.

Size 15 36p
Or size 19A for kit
wiring or Radio and
T.V. repairs 7ft.
(2.1 metres) of 18
s.w.g. (1.22mm)
Ersin Multicore Solder.

Size 19A 34p

Bib Hi-Fi Accessories Limited,
Sole U.K Sales Concessionaires, P.O.Box 78 Hemel Hempstead, Herts. HP2 7EP

Prices shown are recommended retail excluding V.A.T.
From Electrical and Hardware Shops. If unobtainable, send 15p PAP.
Prices and specifications subject to change without notice.

P. F. RALFE
10 CHAPEL ST. LONDON NW1 Phone 01-723 8753

MUFFIN INSTRUMENT FANS
Dimensions 4.5in x' 4.51n x 1.5in
Very quiet running, precision fan
specially -designed for cooling elec-
tronic equipment, amplifiers, etc. For
110V, a.c. operation (practice is to
run from split primary of mains trans-
former or usesu itable mains dropper)
CC only 11 watts. List price over £10
each. Our price, in brand new con-
dition, Is 8310.

MINIATURE SOLENOIDS
12-24V140D.Collsize1fin x fin x fin.
All brand new. Price 65p.

McMURDO 6 -WAY EDGE CON-
NECTORS, PLUGS & SOCKETS
C,16/ Covers. Brand new. Quantities
are available at only 25p each.

DURATRAK VARIACS
Type 100L. 230V input. 0-230V a.c.
output. 8 amps. Brand new minus
control knobs. Price only £15,
carriage £1.

AERIAL CHANGE -OVER RELAYS
of current manufacture designed
especially for mobile equipments,
coil voltage 12V, frequency up to
250MHz at 50 watts. Small size only,
tin x fin. Offered brand new, boxed.
Price Et. 50, inc. P. & P.

TV WOBBULATOR Type 210
Technical characteristics
Freq uency: 5 to 220Mcis in one range
Accuracy: That of the marker gener-
ator (e.g. METRIX 936).
Output: Not less than 100mV
attenuable in steps of 10 down to 'INV
Sweep width: 1-2-5-10-20Mcis.
Linearity: 10% at sweep width 10Mcis.
Amplitude modulation: Less than
10% at sweep width 10Mc/s.
Power supply: 110-130-220V, 50-
60c/s. 130V may be replaced by 160V.
220V may be replaced by 240V on
demand.
Power Input: 35VA approx.
Tubes used: 2 x EC81; 1 x 6J6,
1 a 6X4.
Weight: 201b 8oz (9.300kg).
Dimensions: 20 x 118 x 7fin. (510
195 x 195mm) overall. Price £4850
Inc. VAT.

Large selection of
RF PLUGS AND SOCKETS
Available ex -stock: BNC plugs 50 aap;
BNC sockets 50 25p; N. type plug 50
5FP:
Burndept plugs 40p; Burndept
sockets 20p; All plugs and sockets are
brand new. Please add appropriate
amount for postage.

AVO VALVE TESTERS
Brief -case type 160. Full work-
ing condition throug hout,205.

PLEASE ADD 8% VAT TO THE TOTAL AMOUNT
WHEN ORDERING. INCORRECT AMOUNTS WILL

CAUSE DELAY IN DESPATCH.

PARKERS SHEET

METAL FOLDING

MACHINES

HEAVY VICE
MODELS

With Bevelled Forma Bars
No. I. Capacity 18 gauge mild steel x 36in. wide .. E21 carr. free
No. 2. Capacity 18 gauge mild steel x 24in. wide EIS carr. free
No. 3. Capacity 16 gauge mild steel x I 8in. wide EIS carr. free
Also new bench models. Capacities 36in. x 18 gauge L40. 24in. x I 6 gauge 138.
Carriage free. Add 8",, VAT to total price of machine.
End folding attachments for radio chassis. Tray and Box making. Steel Angle
36in. model, 40p per. ft. Other models 30p. The two smaller models will form
flanges. As supplied to Government Departments, Universities, Hospitals.

One year's guarantee. Money refunded if not satisfied. Send for details.

A. B. PARKER, Folding Machine Works, Upper George St., Herkmondwike, Yorks. Telephone 403997

BALMAHA ELECTRONICS LIMITED
Balmaha House, 75/77 Sandy Lane, Melton Mowbray, Leics. LE13 OEN

ELECTRONIC COMPONENT STOCKISTS AND DISTRIBUTORS

I/Ce '74' series TTL. Full range.
LINEAR I/C ua 741. 709. 740. LM305. 723.
309K, 555V. etc.
TRANSISTORS: BC107. 108. 109 Family
ZTX. 2N3055 (50p), 292813. 292904. 293808.
BCY34, BCY70, BC204 and many others.
DIODES: General purpose and zeners
400mW to 1,5W. 50V -600V. Thyristor firing
circuits in module form.
Electronic plug-in timers. 8 pin and 11 pin.
Cradle relays and bases (PYE-TMC) 2 c/o
and 4 c/o. El and R relays 2 c/o and 3 c/o
all voltages.
CERMET RECTILINEAR POTENTIO-
METERS 0.75W and 1W.
Other Item to clear: new, not normally
rocked. DEAC RE -CHARGEABLE BAT-
TERIES. Capecity. 90/10hr rale Physical

size as HP2 81.50 each. KEYSWITCH
. Plug-in types KMK2P. KMK3P

110V .c 230V .c. SA contacts EA SO each.
3 pole sockets for relays 80.10 each
DECIMAL THUMBWHEEL SWITCHES: to -
Position. showing 0-9 by Illuminated
rotors. Only decimal output available 11

output per pos.) LOU..
End places for panel mounting of switches
80.40.
VEROBOARD: Olin. 0.15in and 0,21n
Pilch O.2in In regular size of 3i.in x 3.9n
Cards of 10. LOAN. PTE-TMC RELAYS:
Cradle type, direct P.C. mount. 0- 1in grid
matrix. Suitable for 12V. 24V or 441V. 2 pole
and single pole 80.50 each.
MAGNETIC DEVICES . Open
IVO. 1 oohs and 2 pole 0/0, 110V d c. 811.50.

MANY OTHER ITEMS
Phone Melton Mowbray (0664). 3669
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MODEL C7202EN
20.000 op v DC
10.000 o.p v AC
Mirror Scala
5 25 50 250 500
1000 2500 V DC.
10 50 100 500 1000
V. AC. DC Resistance
x10. x 1000 i300
centre scale) DC
Current 50uA
2 5mA 250mA. - 20
to -i-68 dB

OUR PRICE £6.95 P & P 301,

MODEL C7208FM
30.000 opv DC
15.000 opv AC
6 3 15 60:300 800

1200V DC 6,30'
120.600 1200 V. AC
DC Resistance x 1.
x10, x100. x1000
150() centre scale)
DC Current 30uA
3 30 6000,0 20 to .6301
OUR PRICE E8.95 P & P 30p

and make no mistake
TMK 200 MULTIMETER KIT
Build yourself a
quality 20000 opv.ultimeter

and
save money.
Completekit with
meter cale.
movement and
rotary range
selector ready
mounted in
cabinet. All parts.
batteries, test prods and
instructions. Ranges: 0 0 6.6,30
120/600/1200V D.C. 0/6 30/120
600/1200V A.G. Current :0/0 6'6
60/600mA. Resistance, 0;10
100K /1,10 Meg ohms. Decibels:
-20to +63db. Size'. 90 x150 it
35mm

OUR PRICE £7.95 00030p

U4323 MULTIMETER
20,000opv. Simple
unit with audio/IF
oscillator. Suitable
for risers' receiver
tuning. Ranges:
0.5/2.5/10/50/250/
500/1000V DC.
2.5/10/15/250/5001 000V AC. 0.05/
0.5.5 50 500mA DC, Resistance
x 10, x 100. x 1.000 x 10.000 (5012.
50011 5111. 50k11 cent re scale)
Battery operated. Size: 160 x 97 x
40rnm. Supplied in carrying case com-
plete with test leads.
OUR PRICE 17.70 P&P30p

MODEL 500
351300 opv with
overload protect -
lion. Mirror wale.
0/0.5/2.5/10/25/
100/250/500/
1000V DC.
0/2.5/10/25/100/
250/500/1000V
AC. 0/50uA/5/50/
500rnA. 12A DC.
0/60k/6 meg/60 megohms.
OUR PRICE (13.95 Carr. paid
Case for above £1.75

AUDIOTRONIC Model ATM1
Top value 1,000
op; pol:Itiet multi.

g./1;50/2a71 :000
volt AC end D.
DC current 0-1mA/
100mA. Resistence:
0/150k ohms.
Decibels, -10 to
undo. Size 90 x
60 x 28mm.
Complete with
test leads.

OUR PRICE £3.25 P&P 15p

HIOKI 730X
30.01zu opv. Over-
load protection.
6..30,60/300/600'
1200V DC.12/60,
120/600/1200V AC
60/0A/
30mA/300mA.
20.2000/
2 Meg Ohm.

10 to 63dB.
OUR PRICE £7.50
POP 30p

AUDIOTRONIC Model ATMS
Jewel movement,
attractively moulded
case with edgwise
ohms adjustment.
Ranges: 0-3/15/150/
300/1200V AC,
12500 opv /. 0-6/30/
300/0 V DC.
(5000 owl. 0-300
uA/0.300mA DC.
Resistance: x 10 &
x 100. -10 to r-16dB.
Supplied with battery
test leads and data
booklet. Size: 121 x 73 x 29mm.
OUR PRICE E3.95 P & P 20p

U4324 MULTIMETER
High sensitivity, over
load
2(1,0 v.Ranges:0.2/ /12/307
60/120/600/1200V
DC. 3/6/15/60/150/
300/600/900V AC
Current 0.06/0.6/
6/60/600mA/3A DC.
3A
3A AC. Resistence:
25/500 ohms/0.5/5/50/500k ohms/5
Mohms. Decibels: -10 to .12dB. Size
167 98 x 63mm. Supplied comp-
lete with test leads, spare diode and
instructions.
OUR PRICE £9.25 P&P 30p

WOK! 750X VOLT -OHM -
MIL LIAMETER
43 ranges 0-0.3/0.6/
1.5/3/6/12/30/60/150/
300/600/1,200V DC.
0-3/6/15/30/60/120/
300/600/1,200V AC. es

Current- 0-30/60u A/ B
1.5/3/15/30/150/300
rnA/6/12A, Resistence.

.-100-3/300k/330Mohms.

Decibels: 1 to .17dB. Output: -
0 -3/6/15/30/60/120/300V. Anent
acy 3% DC, 4% AC. Sensitivity
50,000 opv DC, 5,000 opv AC.4 inch
meter. Built in protection. Size. 57 x
102 x 153mm.
OUR PRICE £11.95 P&P 40p

KAMODEN HM720B FET VOM
Input impedance 10

0/V;1/1./1.1,0.a1/
1000V DC. 0/25/1-0
50/250/1000V AC.
0/25(A/2.5/25/250
mA DC.
0/5k/50k/500k/5 M
500 Megohms
OUR PRICE
f 21.00 P & P 40p

KAMODEN 360 MULTIMETER
Hqh sensitivity.
DC 100kohmN
AC 10kohinN
5" mirror scale,
overload protect-
ed. Ranges' 0.5/
2.5/10/50/250/
1000V DC. 5/10/
50/250/1000V
AC. Currant
0.01mA/0,5/5/50/
500mA/10A.
Resistance. 0.1/
1/10/100 ohms/
1/10/100k ohms/
10/100M ohms.
Decibels -20 to
.62d8. Battery operated. Size: 180 x
140 x 80mm. Supplied complete with,
test leads etc.

OUR PRICE £17.50 P & P 40p

MODEL U4311 Sub -standard
Multi -range Volt -Ammeter
Sensitivity 330
Ohms/Volt AC
and DC.
Accuracy 0.5%
DC. 1% AC.
Scala length.
165mm.
0/300/750uA/
1.5/3/7.5/15/
30/75/150/300/
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. 0/75OrnV/
1.5/3 /7.5/15/30/75/150/300/750V
AC. Automatic cut out &H.*. Supp-
lied complete with test leads, manual
and test certificates.
OUR PRICE £52.00 P&P 50p

TMK MODEL 117 FET
ELECTRONIC VOLTMETER
Battery operated.
11 Meg input. 26
ranges. Large 45"
mirror scale. Size:
149x 117.60mm.
0.3-12000V DC.
3-300V RMS AC.
8-800V P.P.
DC current 0.12-
12mA. Resister.*
up to 2000MOhms. Decibels: -20 to
.51413. Supplied complete with leads
and instructions.
OUR PRICE 08.50 P&P 20p

MODEL AF.105 VOM
50.000 opv. Mirror
scale. Meter
protection.
0' 3/312/60/120/
300/600/1200V DC
0'6,30 120
300:000/1200V DC
0.306A/6/
60/300 mA/
12 Amp:$.0/106/
1m/10m/100
Meg Ohms. 20 to 17 dB.
OUR PRICE E12.50 POP 30p

L B3 TRANSISTOR TESTER
Tests ICO and 8.
PNP/NPN. Operates
from 9V battery.
Instructions supplied.
OUR PRICE
£3.95 P&P 20p

MODEL TH12
20,000 opv. Overload
protection. Slide switch
selector. 0/0.25/2.5/10/
50/150/1000V DC. 0/10/
50/250/1000V AC. 0/
50u A/25/250mA DC.
0/3k/30k/300k/3 Mogohms. -20 to
.5048.
OUR PRICE £5.95 P&P 30p

a,

U435 MULTIMETER

20,000opv.. Ran
/5mV/2.5/10/25/
100/250/500/1000V
DC. 2.5/10/25/100/
250/500/1000V AC.
C t' 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 Karrying case.
OUR PRICE £8.75 P&P 30p

TMK MODEL TW5OK
46 ranges, mirror
scale. 50k/V DC
50k/V AC.
DC Volts: 0.125/
0.25/1.26/2.5/5/10/
25/50/125/250/
500/1000. 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. Resistance:
10k/100k/1 Meg/
10 Meg ohms. -20 to .81.5d8,
OUR PRICE E12.50 P&P 20

HIOKI MODEL 700X
100,0000p, Overload
protection. Mirror scale.
0.3/0.6/1.2/1.5/3/6/
12/30/60/120/300/
600/1200V DC.
1.5/3/6/12/30/60/150/
300/600/1200V AC.
15/30uA/3/6/30/60/
150/500mA/6/12A DC.
2k/200k/2M/20MOhms
-20 to .63dB.
OUR PRICE £14.95 P&P30p

TMK 1000 LAB TESTER
100,000opv. 65 -
scale. Buzzer
short circuit check.
Sensitivity 100.000
opv DC. 5k/V AC
DC Volts. 0.5/2.5/
10/50/250/1000V
AC. 3/10/50/250/
500/1000V DC.
current 10/100uA/
10/100/2.5/1 OA. Resistance:
1k/10k/100k/10 Meg/100 Meg ohms.
Decibels: -10 to .49dB. Plastic case
with carrying handle. Size, 190 x 172

99mm.
OUR PRICE £19.95 P&P 30p

L B4 TRANSISTOR
TESTER
Tests PNP or NON
transistors. Audio
nd'est'o . Operates

on two 1.5V
batteries. Complete
with instructions etc.
OUR PRICE
E4.50 P&P 20p

HIOKI 720X VOM
A versatile,
OCCUIIll MOM,
ing instrument.
20000 op, 0/
5/25/100/500/
1000V DC. 0/10,
50/250/1000V
AC. 0-50uA/
250mA. 0-20k/
2 Megohm
OUR PRICE
£5.97
P&P 30p

4.:,'""1-7-

MODEL PL436
20.000 opv DC.
8000 opv AC.
Mirror scale
6/3/12/30/120/
600V DC.3/30/
120/600V DC.
50/600pA/60/
600mA.

..,71

U4312 MULTIMETER
extremely sturdy

st t fo
general electrical
use. 667opt
0/0.3/1.5/7.5/30/
60/150/300/600/
900V DC & 75mV.
0/0.3/1.5/7.5/30/
60/150/300/600/
900V AC. 0/300uA/
1.5/6/15/150/60/
61:03mA/1/1.5/6A
DC. 0/1.5/6/15/
60/150/600mA/
1.5/6A AC. 0/200/3k/30k ohms. DC
accuracy 1%. AC 1.5%. Knife edge
pointer, mirror scale. Complete with
sturdy motel carrying case, leads and
instructions.
OUR PRICE £10.25 P&P 50p

Model HT100B4 MULTIMETER
Overload protected,
shock proof circuits.
9.5uA Meter with
mirror wale. Sensitivity
100kV. Polarity change
switch. Ranges: 0.5/25/
1./50/250/500/1,000
Volts DC. 2.5/10/50/
250/1.000 Volts AC.
DC resistance' 0-20/
200k/2/20 Mag. ohms.
DC current:- 10/250uA/2.5/25/250
0,A/10A. AC current -0-10A. -20
to .62dB. Operates from 2 x 1.5V
batteries. Size: 180 x 134 x 79mm.
OUR PRICE E17.50 P&P 4op

370VVTR MULTIMETER
Features AC current
range s. 20,000opv.
0/0.5 /2.5/10/50/
250/500/1000V DC.
0/2.5/10/50/250/
500/1000V AC.
0/50uA/1/10/100
mA/1/10A DC.
0/100mA/1/10A
AC. 0/5k/50k/500k/
5 Meg/50 Meg.
Decibels: -20 to .62413.
OUR PRICE £19.95 P&P 30p

KAMODEN 72.200 Mulbtester
High sensitivity
tester. 200,000 opv
Overload protected.
Mirror wale.

1/e3r21371600,"
1200V DC. 0/3
12/60/300/11200
V AC. 0/6uA/
1.2mA/120mA/
600mA/12A DC
0/120 AC. -20 to
.63dB. 0/2k/2004/
2 Meg/200 Megohm .
OUR PRICE £22.50 P&P Sop

KAMODEN TT35 '

TRANSISTOR TESTER
High quality
instrument to
test reverse leak
current and DC
current. Amish.
fication factor of
NPN, PNP, diodes.
transistors, SCR's
etc. 4" square
clear scale meter.
Operates from
internal batteries.
Complete with
instructions, leads
carrying handle.
OUR PRICE £17.50 P& P 90p

U4341 Multimeter &
Transistor Tester
27 ranee. 16,700opv.
Overload protected.
Ranges: 0.3/1.5/6/
30/60/150/300/900V
DC 1 5/7 5/30/150/
300/750V AC.
Current. 0.06/0.8/
6/60/600mA DC.
0.3/3/30/300mA AC.
Resistance: 0.05/
0.6/2/6/20/60/200k ohms/2 Mohms.
Battery operated. Supplied complet
with probes, leads and steel carrying
case. Sias: 115 x 215 It 9Ornin.
OUR PRICE £10.50 Pon sop

U91 Clamp VOLT
AMMETER
For measuring AC volt.
ape and current without
breaking circuit. Ranges:
300/600V AC. Current:
10/25/1001250/5000.
Accuracy 4%. Size 283 x
94 x 36mm. Complete

10/100K/1 Meg/10 Meg Ohm. with carrying caw leads
20 to .46dB. and fuses.

OUR PRICE £6.97 P&P 30p. OUR PRICE £13.50 P&P 30p

MODEL AS.100D VOM
100.000 opv.
Mirror scale.
Built-in meter
protection. 0'3.
12/60,120300/
600/1200V DC.
0/8/30/120,300.
600V AC. 0,100A
6/60/300w&/
12 Amp. 0/20/
200K/2M/200 Meg
Ohm. - 20 to -17 dB.
OUR PRICE E17.50 POP 30p.

U4317 MULTIMETER
High sensitivity
instrument for field
and laboratory work.
Knife edge pointer, -
56mm. mirror ale.
Overload prosctection(
Rarga-

V DC. 0.5/2.5/10/25/50/100/250/
500/1000V AC. Current: 5000/0.5/
1/5/10/50/250mA/1/5A DC. 0.25/
0.5/1/5/10/50/250mA5A AC R
'stance: 0.5/10/100/200 colns/1/3/
30/300k ohms. Decibels: -5 to .10dB
Battery operated. Size: 210 x 115 x
9(nm. Supplied in carrying case com.
plete with leads.
OUR PRICE E16.50 P&P 40p

S100TR MULTIMETER
TRANSISTOR TESTER
100,000opv. Mirror
wale. Overload
protection. 0/0.12/
0.6/3/12/30/120/
600V DC. 0/6/30/
120/600V AC.
0/12/600uA/12/
3000,0/6/120 DC
0/10k/1 Meg/
100 Meg.
-20 to +50d8.
0.01-0.2 MFD
Transistor tester measures Alpha, Beta
end ICO. Complete with instructions,
batteries and leads.

OUR PRICE £19.95 P&P 25p

ALL PRICES
EXCLUDE VAT

Also see following pages
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SINCLAIR DM2 DIGITAL
MULTIMETER

Will measure AC and DC volts. AC
and DC current, and resistance in a
total of 20 ranges. The large light
emitting diode display will read up
to 1999 and automatically indicate
Polarity. Indication of positive and
negative overload is also provided.
The instrument is fitted with a
combined carrying handle and
bench stand end sockets are
provided for the connection of an
external power supply.
RANGES:
DC VOLTS: 1,10.100,1000v.
AC VOLTS: ,1, 10v, 100v,1000v.
DC CURRENT: 1 mA.10mA.
100mA.1000mA
AC CURRENT I mA.10mA.
100mA.10130mA.
RESISTANCE ,1 k.10k.100k, 1000k.

OUR PRICE £59.95 p & P 50P I

TE22 SINE SQUARE WAVE
AUDIO GENERATOR
Sine 20cps
to 200kHz
on 4 bands.
Square 20
cps to 30
kHz. Output

dgragt .
200/250V
AC operation. Supplied brand new
guaranteed, with instruction manual
and leads.

OUR PRICE f24.96 P&P 50P

ARF 300 AF/RF SIGNAL
GENERATOR
All transistorised
compsct fully
portable. AF sine.

18Hz to 220
kHz. AF square
wave 18Hz to 100k
Hz. Output Square/
Sine wave 10V.
P -P RF 1001013 to
200MHz. Output
IV maximum.
220/240V AC operation. Complete
with instructiorts and leads.
OUR PRICE E37.50 P&P 50p

TRITON 4318 PORTABLE
8 TRACK CARTRIDGE
PLAYER WITH MW LW
RADIO
Will play 6
track stereo
cartridge
monaurally.
Channel
selector
switch. Covers
medium and long wave
bands. Volume and tone controls.
Ea phone socket. Battery Mains
operation.

'OUR PRICE f11.95 P & P 50p

SPECIAL BARGAIN !!
STEREOSOUND SPEAKERS
Matched pair of
stereo bookshelf
speakers. Deluxe
teak veneered
finish. Size:
368 x 229 x
190mm. 8 ohms.
8 watts RMS, 16
watts peak.
Complete with
Din lead.

OUR PRICE E12.95PAisimp so,

TE1021 Stereo Listening Station
For balancing
and gain selection

:fiiguaddTir:nT
facility for stereo
headphone
switchionng. Two
gain ctrols, speakers on -off slide
switch, stereo headphone socket.
OUR PRICE £2.25 P&P 15p

EA41 REVERBERATION
AMPLIFIER
Self contained,
transistorised,
battery operated.
Simply plug in
microphone, guitar etc. and output to
your amplifier. Volume control and
depth of reverberation control. Beau.
walnut cabinet. 184 x 77 a 108mm.
OUR PRICE £7.50 P&P 30p

SWR METER Model SWR3
Handy SWR meter for
transmitter antenna align-
ment, with built-in field
strength meter. Accuracy
5%, Impedance 52' Indic.
ator 100uA DC. Full
scale 5 section collapsible
antenna. Size 145 x 50 x
130mm.

OUR PRICE £4.25 P&P 30p

CI5 PULSE OSCILLOSCOPE
For display of pulsed
end periodic wave-
forms in electronic
circuits. VERT. AMP.
Bandwidth: 10MHz.
Sensitivity at 100kHz
VRMSImm:
HOR. AMP. Band.
width: 500k Hz.
Sensitivity sy 100kHz
VRMS/mm: 0.3-25
Preset triggered sweep
1-3000usec. Free running 20-200
kHz in nine nines*. Calibrator pips.
220 x 360 x 43Ornm. 115-230V AC.
OUR PRICE £43.00 Carr. paid

WALKIE TALKIES
SKYFON NV7
Super low cost
transmitter
receivers. 10054W
with call buzzer and
on off volume
control. 7 transistor
Telescopic rod
eneanne.

OUR PRICE f28.95
per PAIR P &P 50p.
NOT LICENSABLE
IN THEU K
MODEL MG 100 SINE SQUARE

fif2WAVE AUDIO

GENERATOR
Range 19.
220.000Hz Sine

Wave 19 - 100.000 Hz Square Wave
Output Sine or Square wove 10v P. to P
Sin 180 4 90 9Ornrn Operation
220/240v. A.C.
OUR PRICE £19.95 P&P 50p

 -.,

LH02S STEREO HEADPHONES

phones with
Light weight

padded
head-

HEAD/

ear pieces. 4/16 ohms
20-20,000Hz.
Complete with 6'
lead and plug.

OUR PRICE £1.97 P&P 30p

FM TUNER CHASSIS
6 t dst
high quality
tuner. Size
only 153 x
101 x 63rnm
3 IF stages.
Double tuned
discriminator.
Ample output to feed most amplifiers.

'11171T. oRne try battery.
CovertYr4sdy

r Bute.
Fantastic value for money.
OUR PRICE £8.96 P&P 20p
St M hull Ad pt [595 extra

AUDIOTRONIC
LOW NOISE CASSETTES
TYPE 5 10 25
C60 f 1 57 E3.00 E7.08
C90 E2.24 E4.25 E10.00
C120 E2.73 E5.17 E12.24
P&P 3p each. 10 and over Post Free

MP7 MIXER -PREAMPLIFIER
5 Microphone
inputs each with
individual gain
controls enabling
complete mixing
faties. Battery operated. Size: 235
x 127 x 76m. Inputs: Mies. 3 x
50k; 2 x

3mVri
600 ohms. Phono. Mag.

elmV 50k; Phono Ceramic 100mV 1
Meg. Output 250mV 100k. -
OUR PRICE £8.97 P&P 20p

01102SSTEREO HEADPHONES
Wonderful value
and excellent
performance
combined. Adjust
bl h d band.

Impedance 8 ohms
20-12,000Hz.
Complete with N16-'
lead and plug.
OUR PRICE £2.25 P&P 30p

RUSSIAN CI16 Double Beam
OSCILLOSCOPE
5 MHz pass band.
Sep Y1 and Y2
amplifiers. Rectang-
ular 5" x CRT.
Calibreted triggered
sweep from 0.2usec.
to 100 milli-sec/cm.
Free running time
base, 5011z-1MHz.
Builtin time base
Calibrator and amplitude Calibrator.
Supplied complete with all accessories
and instruction manual.
OUR PRICE £87.00 Carr. paid

MODEL TE15
GRID DIP METER
Transistorised. Oper-
ates as Grid Dip,
Oscillator, Absorb.
lion Wave Meter and
Oscillating Detector.
Frequency riie
440k14,-28OMHz
in six coils. 500uA
meter. 9V battery
operation. Size:
180x 80 x 40mm.
OUR PRICE £17.50 P&P 30p

TRANSISTORISED L.C.R. A.C.
BR/8 MEASURING BRIDGE

A new portable
bridge offering

Q el lent range and
1 ac ur yet low

Is 0 id .t :cost Resistance
:f8 6 ranges' 0.1

ohm -11.1 megohm 1% Induct.
once: 6 ranges: 1 microhenry-111
henries  2% Capacity: 6 ranges:
lOpf -1110 rnfd  2% Turns Ratio:
6 ranges: 1:1.1000.1:11100 x 1%
Bridge Voltage at 1.000cps. Opera-
ted from 9.volt battery. 100 micro -
amp meter indication. Size 75" x
6"x 2"

OUR PRICE £25.00,11P 30p

POWER RHEOSTATS
FIgh q arty ce amic
construction. Wind-
ings embedded in
vitreous enamel.
Heavy duty brush
wiper. Continuous

Sitine.
ngl hole fixing. A" diameter shafts.

Bulk quantities available.

25 WATT 10:2550/100 500 1000
2500 ohms. £1.15 P&P 10p
50 WATT 10/50100.250 500/
1500 5000 ohms.

£1.62 P&P 10p
100 WATT 1/5/10/2550/250/500
2500 ohms.

TE-200 RF SIGNAL
GENERATOR
Accurate wide range
signal generator

MHz
120 5Hz.500

MHz on 6 bands
Directly callbreted
Variable R F
attenuate, media outpue. Mal socket
for calibration 220 240V an
Brand new with instructions
Sin 140rnm  2l5rem  170mm
OUR PRICE £17.50 PAP 50p

£2.34 P&P 15p

SPECIAL PURCHASE
LIMITED QUANTITY!
Tannoy 12"DR/8
Bass Speakers
8 ohms 30 wan
Heavy duty. ideal
for HiFi P A
Group.
OUR PRICE (12 50
P&P 50p

AUDIOTRONIC LE -102A
INTERCOM

Beeuti I ullY made and finished in
twosome ivory buff,the LE -102A is

.useful in the home, office or shop
and is suitable for use as baby
alarm. Well or desk mounting
57mie speaker mic gives clear 2,
way communication With on off
and volume control on master
unit. Operates on 9V batt. Approx.
60ft f d.

OUR PRICE £3.95 P & P 30p

TE1035 Stereo HEADPHONES
Low cost with me
&lent response. Foam
rubber earcups. Adjust-
able headband. 8 ohms
mpedence. F °gooney

response 2514.-18kHz.
Complete with cable
and stereo jack plug.
OUR PRICE £2.60 P&P 30p

SDHBV MONO/STEREO
HEADPHONES
Volume control for
each channel. 4/16 ohm
impedance. Frequency
response 20Hz- 18k Hz.
Complete with 10ft.
coiled lead and jack plug.
OUR PRICE £4.97 PAP 30p

Model A1018
FM TUNER
6 transistor high

311.1g1;}
double tuned

T or tuner
inputs withdiscriminator.twin stereo headphone outputs andFor use with most amplifiers. Coverssap volume controls for each88-108MHz. Powered by 9V battery. channel Operates from 9V bane

OUR PRICE £13.50 P&P 30p INPUTS: 5mV and 100mV. 'Y.
Stereo multiplex adapter (5.96 extra. OUTPUT: 513enV par channel.

----. OUR PRICE £8.50 P&P 30p
ELECTRONIC CALCULATORS

NMI
1*

"7,0.40

We carry a tremendous range of
both pocket and desk calcula-
tors from as little as 01.90
Owing to the demand it is not
possible to include them in this
advertisement. so send for our
latest price list or call into any
branch

AUDIOTRONIC AHA101
Stereo Headphone Amplifier
All silicon,
transistor
amplifier wed
ates from mag.
net. cadmic

BH001 HEADSET and Boom
Microphone
Moving coil. Ideal
for language
teaching,
cotsns

etc.
Headphone impedance 16 ohms. M.
rophone impedance 200 ohms.
OUR PRICE £5.95 P&P 313p

HANIMEX HRC 3075
CASSETTE RADIO
Covers
Medium and
FM wave-
bands. Slider
volume and
tone controls.
Battery Mains
peration. Will record

direct from radio or through built
in condenser microphone Com-
plete with batteries. earphone.
and cassette.

OUR PRICE £24.30 P & P 50P

MINIATURE ORGAN
MUSIC MASTER AM100

Spanning
nearly two

octaves
including

semi
tones.

This instrument
will give hours of enjoyment
to all the family. Beautifully

finished. The Keyboard range can
be adjusted to be in tune with any

instrument. Operates from
internal 9V battery. Fitted with
on off switch. vibrato switch,
earphone socket and external

9V D C socket.

OUR PRICE £7.95 PR P 50p

BINATONE DIGITAL CLOCK
Attractive
ivory case
Large clear
numbers for
hous. minutes
and second,
A C. 240V operation.
Size approx. 61 r 3 r 31 inches.

OUR PRICE £4.50 P&P 50p.

PS200 Regulated POWER
SUPPLY UNIT
Solid state. Variable
output 5-20V DC
up to 2 Amp. Ind. S.
pendent meters to
monitor voltage and ..
current. Output
220/240V AC.
Size: 190 x 136 x
98mm.

OUR PRICE 09.95 P&P50p

SPECIAL OFFER! CONVERT YOUR
STEREO SYSTEM
TO 40 SOUND
FOR UNDER E16

n of; r=7, ."?

Exclusive offer of GOODWIN 4 -
CHANNEL CONVERTER and a pair
of AD15 10 watt 8 ohm bookshelf
speakers enables you to add 4D
sound to your misting system.
Complete with simple connection
details. Normal retail value E25.50.
OUR PRICE £15.80 P & Pet
GOODWIN CONVERTER available
separately E3 95 P & P 50p

SINCLAIR IC12
INTEGRATED
CIRCUIT N\a..,0V-?--
AMPLIFIER b:!.
complete wilt

circuit
mounting board.
OUR PRICE £1.50 P& Plbp.

SINCLAIR Project 80 Modules
240 Power Amp E5 95 P a 115p
280 Power Amp. El 45 I & P150
Stereo 80 Pre Arno El 3 95 P a P 15p
Active Filter Unit E7 P 8 115p
FM Tuner £13 95 Peelle
Stereo Decoder Ell 95 P B PIS.
PZ5 Power Supply (5.95 P B P 30p
Pit Power Supply (8 .95 P I P 30p
Pie Power Supply £8.45 POP 30,
Transformer for PZ8 E405 PI P 500
IC 20 Stereo Arno kit E7.95 P P 15p
MO Power Supply kit E5 45 I I p 300

SINCLAIR Project BO Packages
20240 StereoI30 PZ5 C28 60 o y ,
IPZ40 Stereo 80 PZ6 £31 30
IcZ60 Stereo 80 P28 (33.55 I ea"

JOSTY

HIGH QUALITY
CONSTRUCTION
KITS
WE ARE APPOINTED
STOCKISTS AT
Oxford Street. 142 &

257 Tottenham Court Road.
34 Lisle Stree . 152, Fleet
311 Edgware Road, CROYDON 
BIRMINGHAM KINGSTON
LEICESTER NORTHAMPTON
SOUTHEND TUNBRIDGE WELLS
WOLVERHAMPTON branches. or
by Mail Order.
All kits are complete with compre-
hensive easy to follow instructions and
covered by full guarantee.

AF20 Mon.o, amplifier ES 61
AF25 El 29

AF80 05W mid amplifier
E£E 032 4: :2

AF30 Mono pre -amplifier
AF35 Emitter amplifier

AF305 Intercom.... £7 62
AF310 2 Mono Amplifici E7 55
M160 Multi vibrator

M191 VU Meter
M1302 Transistor tester

M192 Stereo balance meter E5 93
LF380 Quadraphonic device E 8 42
ATS Automatic light control £3 75
AT30 Photo cell switch unit E 6 68
AT50 400W mac light

dimmer/speed control EE 65 7158

dimmer/speed control
AT56 2,200W trim light

AT60 1 channel light control E10 82
AT65 3 channel light control E le 52
GU330 Tremolo unit . £810
HF61 Diode detector . El 87
HF65 FM transmitter E3
HF75 FM receiver.... E366
HF310 FM tuner.... E 15 32
HF325 Deluxe FM tuner. .. E26 33
HF330 Decoder IHF310/3251 E 10 55
GP310 Stereo pre amplifier

for use with 2 x AF310 E22 98
l0 02GP3I2 Circuit board

GP304 Circuit board
£E5

33

HF380 lw/vh1 aerial amplifier E 6 02
HF395 broadband aerial amp. E 2 10
NT10 Stabilised power supply

100mA, 9V
NT300 Stabilised p. supply.... EEI63 1267

NT310 Power Supply 240 V AC
or 2 18 V D C at 2 amps E5.64
NT305 Voltage converter f 5 64
NT315 Power supply 240V AC

to4.5/15V DC, 500mA (12 06

Amateur Electronics by Josty.Kit
,I.e professional book for the amateur
-covers the subject from basic prin.
cipals to advanced electronic techniq
ues. Complete with circuit board for
AEI to AE10 listed below.
OUR PRICE £3.30 No VATI
P&P 25p plus VAT.

AEI 100m1,41 output stage E 1.55
AE2 Preamplifier ..... 1.32

225
AE4 Flasher
AE3 Diode' receiver. f 0

AE5 Astable multevibrator 1.14
AE6 Monostable multivibrator 1.11
AE7 RC gee tor

E1AE8 Bass filter ......... ..... fE11.00°58.

era

1E9 Treble filter
AE10 CCIR filter E1.05

Also see previous page

ALL PRICES
EXCLUDE VAT
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[SE* 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 PLASTIC MODEL S0640
Sae 85 x 64rnm

100-0-100uA..

C3.90
£3 85
C3 BO
[375
E3.115
0380

5mA
03.76
C3.76

10mA
50mA ..

C3.75
E3.75 1Cly DC f 3 75

100mA .

50Ckn A
£3.715
03.76

20V DC
50V DC

C3 75
C3 75

IA DC
5A DC

£3.76
3.75

300V DC
15V AC

f 3 75
13 85

10A DC ..
5V DC

03 76
03.75

300V AC
VU Meter

C3 85
EA 00

CLEAR PLASTIC MODEL SW100
Sac 100 x BOrrirn

50-0-50u A ..
100.0-100uA..

lA DC

20V DC ..

300V DC

EA 70
fl 60
C4 40
£460
EA SS
C4 40
EA 40
EA 40
EA 40
f4
f4

150V AC
300V AC ..
VU Meter

fa 55
55

C500

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

CLEAR PLASTIC MODEL SD830
Size: 1 to x 83mm

50-0-50uA
100.0-100c1A..
trnA

500mA

101 DC
5V DC

E4.40
04.35
04.30
£4.25
C4 35
E4.30
£4.20
£420
f4/0
£4.20
C4 20
04.20
£4.20
£4 20
£4.20
CA 20

10V DC ..

20V DC ..
50V DC ..

300V DC ..
15V AC ..

300V AC ..
VU Meter..

C4 20
EA 20
CA 20
EA 20
Crl 30
1.1 30
CA 50

EOGWISE MODEL PE70
Size: 90 x 34mrn

50srA £4 .25
1000A C4 20
200uA 0115
50001 .. C4.Oo
50-0-50uA C4 2C
100-0-100uA.. Le15
1mA £3.96
300V AC .. E4.135
VU Meter CA 40

CLEAR PLASTIC MODEL MR 45P
Sue: 50 x 50mm

50.0.50uA
100-0-100uA..
500-0-500uA..

101nA
50mA
100mA

lA DC
5A DC
10V DC ..
20V DC ..

50V DC ..

300V DC
15V AC ..

C3.30
C3.26
E320
£310
03.26
f 3 20
E3.05
0305
C306
C3.05
03.06
£305
03.05
£306
03.05
£305
C3 06
C3.05
f 3 05
£315

30 VAC .. . £315
SM er lmA.. C30
VU Meter El SO
1A AC ..  C3 05 
5A AC ..  £3 05 
10A AC .. ..  03 05 
20A AC .. ..  £3.05 
30A AC .. ..  E305

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

50-0-50u A ..
100,0.100uA..
500.0500uA..
1mA .

-0-1 me.
5mA
10mA ..
50mA ..
10OrnA
500mA
1A DC
5A DC
10A DC
15A DC
20A DC
30A DC
50A DC
5V DC
10V DC
15V De
20V DC
50V DC ..

150V DC ..

CCM
C396
0390
£385
cam
0390
£380
C380
£380
£380
0380
£3.80
C3.80
[380
£3.80
£380
£380
£3 80
£390
f 3 95
CA 16
0380
£3 80
E3 80
C380
C3 80
f380

300V DC C3 so
15V AC £3.80
50V'AC 03 90
150V AC .. 0390
300V AC .. C3 90
500V AC .. ILO

S Meter lmA.. E3 90
VU Meter 04.20
TA AC .. ..  C3 80 
5A AC .. ..  r3 DO'
10A AC ..  C3 80 
20A AC ..  C3 BO.
30A AC ..  03 .80
50mA AC ..  £3 se
100mA AC ..  £3 so 
200mA AC  f 3 80 
500mA AC  £3 80 

CLEAR PLASTIC MODEL MN 38P
Size 42 x 42mm

MODEL ED107 EDUCATIONAL METER
Size: 100090 x 15Ornm including terminals

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

E8 70
IOWA cg 10
513-12-50uP .810
1mA

10
El 80
El SO
£780
C780
C7 BO
C7 BO

15V DC .. £780

NY C7 BO
1780VDC

3130V DC C7 s
50OrnA /5A DC CS soo

5V/50V DC £8 so
5V/15V DC re SO
1/6A DC .. re se

CLEAR PLASTIC MODEL' MR B5P
Si.. 120 x 110mm
SOYA [6 60
IOWA £556
200uA £5.60
5110.A 40
50-0-50u A .. CS 56
100-0.100NA
500-0-5000A..
lmA
1.0-1mA

£6 60
E5 35
06.35
CIS 36
06 36
C5.36
C15 35
£6 35
0536
E15.35
E6.35

15A DC .. £5.36
C5.86

10V DC .. £5.36
20V DC .. £6.36

05.35
160V DC .. 15 35

240' Wide Angle
ImA METERS
Mvv 1 -6 60 x 60mm
16.50 P & P 15p
MW1 -BUJ x ISOmm
E6 90 P&P mg,

300V DC ..
15V AC ..
300V AC ..
S Meter 1mA
VU Meter..
IA AC
5A AC .

10A AC ..
20A AC ..

30A AC

YAMABISHI VARIABLE
VOLTAGE TRANSFORMERS
Excellent qualily at low cost. Input:
230V 50/60Hz. Output 0-260V.
MODEL 5280 BENCH MOUNTING

P&P
1A E10.50 50p

2.5A £12.00 50p
5A £17.50 50p
8A E30.35 £1.00

10A £33.75 Cl 00
12A £35.40 fl go
20A £85.00 fl 60
25A £95.00 El 50
40A E120.00 Cl 50
MODEL S2606 PANEL MOUNTING
2.5A (12.00 sup

£540
C5 45
C5 45
C5 35
E5 70 [535

 C536
 C536
 C535
 C535

ALL PRICES
EXCLUDE VAT

L

[3 .20
£3.1510001

[3.10
E2.90

50.0.500* .. [315
100.0-100uA.. £3.10
500-0-500uA.. 02.66

02.85
1-0-1mA £2.85

£286
5mA f 2 85
10mA .. 02.85
20mA .. £2.85
50mA .. E2.85
100mA E2 85
150mA £2.86
200mA £2 06
300mA E2 es
500mA £286
750mA [285
lA OC [2.85
2A DC £2.85
5A DC E286
10A DC [2.86
3V DC f 2 85
10V DC E2.135
15V DC [2.85

20V DC [285
50V DC £2.e5
1130y DC. C286
150V DC. C290
300V DC C290
500V DC .. E2 95
750V DC .. E2 95
15V AC .. £295
SOV AC .. £295
150V AC .. E2 95
300V AC.. C295
500V AC .. £310
S Meter lmA £285
VU Meter.. f 3 30

BAKELITE MODEL S80 Enlarged Window
Size 80 x 1301nrn

EA 60
£455
£4 30

50-0.500A £4.55
100-0-100uA.. £410

EA 30
lA DC .. re 30
5A DC .. £4 30
20V DC .. £430
50V DC .. £4 30
300V DC .. CA 30
300V AC .. £440
VU Meter CC BO

CLEAR PLASTIC MODEL MR 52P
Size 60 x 60rnm

50uA

50-0.500/1
100.0-100,2 A..
lmA
5mA ..
10mA ..
513rnA
100mA ..

SOOrnA
1A DC
5A DC
10V DC
20V DC

300V DC ..
15V AC ..
300V AC ..

.

.

[380
0360
C346
C3 GO
[346
03.40
C340
£340
C340
0340
£340
£340
£340
0340
£340
C3 AO

3 40
£3 so
£3 Sc

SM er lmA.. £340
VU Meter £390
IA AC .. ..  f 3 40 
5A AC ..  E3 40 
10A AC .. ..  C3 40
20A AC ..  [3 40 
30A AC  £3 RO 

CALL INTO YOUR NEAREST
LASKYS BRANCH OR
SEND COUPON BELOW
FOR NEW 32 PAGE
HI-FI PRICE LIST

CENTRAL LONDON
481 OXFORD ST
3 LISLE ST. WC2
34 LISLE ST. WC2
118 EDGWARE RD. W2
193 EDGWARE RD. W2
207 EDGWARE RD. W2
311 EDGWARE RD. W2
346 EDGWARE RD. W2
382 EDGWARE RD. W2
109 FLEET S1. EC4
152/3 FLEET ST. EC4

10 TOTTENHAM CT. RD.
27 TOTTENHAM CT. RD.
33 TOTTENHAM CT. RD.
42/45 TOTTENHAM CT. RD
287/8 TOTTENHAM CT. RD

01-493 8641
01-437 8204
01-437 9155
01-723 9789
01-723 6211
01-723 3271
01-262 0387
01-723 4453
01-723 4194
01-353 0812
01-353 2833
01437 2232
01-636 3715
01-636 2605
01.636 0845
01-580 0670

ESSEX
86 SOUTH ST. ROMFORD 20218

205/206 CHURCHILL WEST,
VICTORIA CIRCUS, SOUTHEND 0702 612241

KENT
53/57 CAMDEN RD., 1UNIIRIDGE WELLS

0892-23242

LEICESTERSHIRE
45 MARKET PLACE. LEICESTER

0533-537678

NORTHAMPTONSHIRE
73 ABINGTON TREET,
NORTHAMPTON 0604-35703

STAFFORDSHIRE
30 WULFRUM WAY. WOLVERHAMPTON

0902-23384

SURREY
1046 WHITGIFT CENTRE, CROYDON

01-681 3027
27 EDEN ST. KINGSTON 01-546 7845
38/40 EDEN ST.. KINGSTON 01-546 1271

32 HILL ST. RICHMOND 01-948 1441

CLEAR PLASTIC MODEL SD460
Sae- 59 x 46mm
50..rA

50-0-50uA
100-0-10001..
lmA
5mA ..
10mA
50mA
100mA
500mA
to DC
5A DC
10A DC
5V DC

C3 60
E3 55 P -
E3 50
E3 45
C3 55
C3 50
£3 40
C340
£340
£340
0340
0340
£340
C3 AO
C340
C3 AO

10V DC .. .

20V DC
50V DC .. .

300V DC .. .

15V AC .. .

300V AC .. .

VU Meter .

C3 40
0340
£340
C340
E3 56
E3 65
f 3 75

FOR
MAIL
ORDER

POSTAGE & PACKING 15p

We offer a speedy
and efficient
service by mail
order. Remember
to add 8% VAT
to total value of
goods including
most and packing. Signature

Rey,stmed Emx.,

BAKELITE MODEL MR 65 Sire 80x 130mrn
25uA C5 AO

100uA £4 05
500uA C375
50.0.50uA £.1 05
100.0-10001.. 04 00
500.0-500uA .. 03 70
lmA £370
1-0-1mA £370

10mA .. [370

5: 00:rnmomAcA: :

500mA

2A DC
5A DC
10A DC
15A DC
301 DC

55°ADCVDC
10V DC .. x 03.70
15V DC .. [370
20V DC .. £3.70
50V DC .. f 3 70
150V DC .. E3 70

300V DC
3Lni AC
50V AC
150V AC
300V AC
500V AC ..
VU Meter..
1A AC ..
5A AC ..
40A AC ..
20A AC ..
30A AC ..
50A AC ..
500mA AC
50ms' DC
100mV DC

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

Please send me the following items

TOTAL PURCHASE PRICE (mc. P&P and VAT)

I enclose cheque postal order money order

I wish to pay by Barclaycard,Access
and my number is

NAME

ADDRESS

C3 90
 £3 70.
 13 70 
 f 3 70 

..  f3 70.
C4 20

 E3 70 
 C3 70 
 E3 70.
 E370
 C370
 E3.70

..  03.70

.. C385

.. C385

32 Page
HI-FI

PRICE
LIST

HEPF

PE2

1

J

WARWICKSHIRE
116 CORPORATION ST., BIRMINGHAM

021-236 3503

ALL BRANCHES OPEN FROM
Rani to 6pm MON 10 SA1

OUR CUSTOMER
SERVICES DIVISION at head office

will answer all your enquiries -
just ring 01-200 1321

EXPORT Personal exports
arranged for overseas visitors.
Goods specially packed,
nsured and despatched to all
parts of the world al minimum
cost exclusive of VAT.
Payment by bank transfer.
c ertified cheque, postal order
or nioney order in any
currency

BARCLAYCARD
& ACCESS

LIk
Phone1

-2 Zyu0r

order
a.

LiarighW call into any branch

NO DEPOSIT TERMS
available on most goods
for personal callers
MOUES TO NI VALUE OF £30.
ACCEPTED FROM PERSONAL SHOPPERS
WITH BANKERS CARD. IN OTHER CASES
AND FOR AMOUNTS IN EXCESS OF CIL
PLEASE ALLOW TIME FOR CLEARANCE.
BANKERS DRAFTS ACCEPTED.

All price. correct at 27 11/74 L,
subject to change without notice E.LO.E.
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RST
VALVE MAIL ORDER CO.

I6a WELLFIELD ROAD, LONDON SW16 2BS
SPECIAL EXPRESS MAIL ORDER SERVICE
Express postage Sp for first transistor, I p thereafter, over
ten post free. INTEGRATED CIRCUITS 6p + I p each added

11421
1N23
11483
114293
114256
1/4645
114726.4
114914
1144007
18113
18131
18202
20371
20881
20414
20417
214404
291697
291698
214706
2N706A
2N708
214709
3141091
2N1131
2N1132
2141302
2N1303
2N1304
9N1806
9141306
2241307
2141308
9142147
2142148
9142160
2142218
2N2219
2142369A
2142444
2142613
2N2646
2142904
2N2904A
9142906
2N 2907
2/42924
2142925
2142928
2149054
2N3056
2143702
2143705
2143706
2143707
2N3709
2143710
2N 3711
2143819
2N4289
29/5027
2140088
29901
98804
28001
28703
AAP29
AAZ12
A.4213
A0107
AC126
A0127
AC128
AC187
AC188
ACY17
ACY18
ACY19
ACY20
ACY21
ACY22
ACY27
ACY28
ACY39
AOY40
ACY41
ACY44
ADI40
AD149
AD161
AD162
AP106
AF114
AM*
A1116
AF117
AF118
AFI19
AF124
AF123
AF126
AF127
AFIS9
AF178
P170
AP180
AF181
AF186
AFY19

OP
017
045
048
040
0.60
0.18
0.20
0.06
0.1E
0.25
048
0.23
0.40
0.22
0.30
0.25
0.22
0.16
6.30
0.10
0.12
0.16
0.40
045
0.25
0.25
0.18
0.180.22 134.1213
822 B0140
0.28 B0147
0,00 80148
048 BC149
0.78 110157

0.00 140160B0138
1.00
0.23 130169
046 BCY31
0.18 BCY32
1.99 BCY33
G22 BCY34
850 ECY38
0.20 liCY39
0.25 BCY40
0.20 BCY42
0.23 BCY70
0.18 BCY71
0.16 BC210
0.10 BCZ 11
0.00 110121
0.80 B0123
811 BD124
0.15 BDY11
0.11 13E113
043 8E117
0.10
811 BF173

11E1810.110.85 BF184
0.20 13E183
043 BF194
048 BF195
0.59 BF196
1.19 BF197
0.75 13F861
1.00 "898
0.20 BFX12
0.75 BFX13
810 BFX29
0.85 BFX30
0,25 BFX33
0.25 BFX63

NKT2730,20 BFX84 626
020 BFX83 628 NKT274

620 BFX86 0-25 NKT27b
0,35 BFX87 0415 NNKKTT227787

0.27 BFX88 822
ywyy 0 140 NKT301

0.22 BF Yll 050
622 BFY17 0.40 tit KT401

BBFFyYL8 00155 NNKKTT640784618
NKT713025 /31,Y24 845

080 BFY44 1.00 NKT773

0.22 BFY30 820 NKT777

622 078BBFY- 0.80
042 BFYS2 820 015
0.50 BFY33 817 OA.,
650 BFY64 0.45 0.447

0.89 1313X27 650 0.471
0A70

0.60

0.89 BFY90 875

168X60 898 0.473
0.28 B8X76 0.18 0A74

625 BBY26 047 0A79
0,116 BBY27 0.20 0,481

0.20 138Y51 650 0A85
660 BBY95A 0;12 0.486

880 11211(93 0.12 0.490

0.30 BT102/50OR 0.491

0,30 BTY42
00:9725 0.495

0A200680

830 BTY79/100R 0A202

883 10

0,55 BTY79/40098.75 OAA2211
1.10 0.4Z200

00:5555 BY100 0.15 0A2201
0.50 BY126 0.14 OAZ202
0.40 BY127 615 0,41203
1.13 BY182 685 OAZ204

Ip
7.(111 115 BY213
AF212 200 I BYZ10
10126 825 BYZ11
,48Y17 030 BYZ12
.40128 825 BYZI3
18129 0.80 BYZ13
A81138 0h25 BYZ16
ASY50 0.20
.48131 840 BZY88
A8153 0.20 e111
A8Y33 620 I CR81/05
A 8 Y 62 0.25 CH81/40
A8166 883 06411
A8221 1.00 031011
A8223 875 D0000
AU101 1.50 D0003
AUY10 1.00 DD006
BC107 812 01/007
BC108 0.12 00008
130109 0.12 G1)3
110113 0.18 0D4
BC113 0.20.GIX,
BC116 0.20 01)8
130116A 823 01/12
110118 820 GET102
130121 820 GET103
BC122 820 0E7113
130125 0.88 GET114

885 0E7115
855 0ET116
812 GET120
0.10 GET872
812 OET873
0.14 GET880
0.1E GET881
0.68 GET882
0.14 GET883
045 GEX44
1.20 GEX43/1
0,88 GEX941
645 G.7311
655 02421
1.00 0.1051
880 GJ751
0.80 1101005
0.15 118100A
0.20 MAT100
0.80 MAT101
0.85 MAT120
1.00 MAT121
1.00 MJE520
0.80 1 MJE2955
1.45 I MJE3053
822 I MJE340
0.50 MPF102
0.25 MPF103
0.28 MPF104
0.30 MPF105
0.22 NKT128
622 NKT129
813 NKT211
0.13 NKT213
0.15 NKT214
0.16 NKT216
045 NKT217
0.25 NKT218
0.20 NKT219
0.25 NKT222
0.28 NKT224
0.28 NKT251
0.98 NKT271

NKT272

0081
00811)
008111
0081D51

0082 048
0081Z

7482
0082D 825 / 7483

045 00114
0084 8..80
0083 0'26 7484

025 00122
7486

624 0C123 1.10 7492

01:ro 7490
7491A

0.40 00139 640 7453
646 0C140 665 7404
1.18 00141 0 00___ 7485
083 0C169 820 17498
680 00170 629 I 7497
625 00171 680 74100
624 0C200 666 74107
620 00201 040
040 002090
620 (1C203 0-55

77441101
2 6

7040 00204 G615 744111:
626 00203 1.00
0.20 00206 1.10

74121
74122

045 00207 11,0 7412304 ip5 00460 zu 74141
,

0,75 0C470 040
74G70 0C1471 1.00 7411540

0.60 0111412 0.651 74131
0.80 ORP60 0.45 74134630 0111'8 I 048 74755

088 8X635 045

0.25 8X68 820 741560.88 811631 0.45 --
741700.80 8)1640 875

0.12 10E641 0.75 74174
0.08. 8X642 0.60 74175
0.10 8X644 685 74176
040 9X645 686 741900.15 T1C44 629 I 74191

0.10 115/3014 0.79 74192

810 30/201P 0-76
0.15 160/201 0.50
0.15 160/20113 0.75
0.07 XA101 0.10
0.07 XA102 618
0.07 X A151 615
0.08 XA132 0.16
°'.12 XA161 0-25

XA162 626
0.25048 XB101 048
0.45 XB102 680
0.45 XBIO3 045
0.45 XB113 880
0.45 X8121 0.48

ip
825 0.42205
0.45 OAZ206
840 0AZ107
0.40 0.42208
0.86 0.41209
1.26 0/12210

0.42211
040 OAZ222
810 OAZ223
665 0A1224
880 0/12241
645 0A2242
1.90 0.41244
840 0/42246
0.15 0.42290
616 0016
625 OC16T
640 0C19
0'08 0020
0.88 0C22
810 0023
048 0024
0.25 002.,
0.10 0026
650 0028
0.40 0029
885 0030
680 0035
0.76 0c36
685 0041
650 0042
880 0043
640 0C44
655 004411
0.25 0045
835 0045M
840 0046
0.08 0057
645 0058
645 0059
660 0066
0.60 0070
045 0071
0.50 0072
650 0073
600 0074
820 0075
045 0076
620 0077
0.25 0078
0'68 0079
1.10
0.75
0.50
0.40
688
0.86
640
645
0.80

OP 29
845 Z8120 0.10
0.45 Z8271 818
845 ZT2I 825
840 ZT43 0.26
0.40 ZTX107 0.12
040 ZTX108 0.10
0.40 ZTX300 0.14
645 ZTX304 624
665 ZTX300 045
046 ZTX503 616
625 ZTX531 625
616
025 IXTEGRATED
0.16 CIRCUITS
088 7400 880

7401 020
fr,,00 7402 040`r" 7403 040240 7404 820
i'.045° 7405 0.20
n^,., 7406 640

7407 0.40640 7408 0.25840 7409 0.88
0.70 7410 0.200.85 7411 823
n°12 7412 628ra' 7413 030
n'sr, 7916 0.30
n'In. 7417 080

7420 0.20
0.70 7422 828
0.18 7423 0.40
(I..', 7423 0.37

0187427 68774 0.48627 7430 820880 7432 047040 7433 0.48
0.80 7437 648
0.50 7438 0.48
618 7440 0.20
,0'..1t 7441A N 685

7442 046650 7450 0.20
"0 7451 0.20
.012 7463 820

7454 0.20
7460 0.20

,,,`,447, 7470 0.38
7472 688
7473 0.44
7474 0.48620 747, 0.59818 0.45

045 7480 680
687
1.20
1.00
0.60
0.75
1.10
0.75
0.75
686
685
1.00
4.82
2.16
0.51
047
046
140
142
0.57
0.80
1.44
1.00
144
2.80
1.15
2.80
1.15
1.15
1.09
248
1.80
1.29
1.44
2.80
240
240

74193 2.30
74194 1.72
74193 1.44
74196 148
74197 143
74198 616
74199 2.88

Plug in socket,
-low profile
14 pin DIL

615
16 pin DIL

0.17

Open daily so callers: Mon. -Fri. 9 a.m.-5 p.m.
Valves, Tubes and Transistors Closed Sac. I p.m. -3 p.m. Prices correct

Terms C.W.O. only Tel. 01-677 2424-7 when going
All orderi subject to V.A.T. at 8% rate. This must

be added to the total order including postage. to pross.

12In LONG PERSISTENCE CRT. Full
spec. Price UI50 to Include V.A.T. and
Carriage.

MAKE YOUR SINGLE BEAM SCOPE
INTO A DOUBLE WITH OUR NEW LOW
PRICED SOLID STATE SWITCH. 2Hz to
8MHz. Hook up to a 9 volt battery and
connect to your scope and have two
traces for ONLY t1.25, P. 8 P. 25y. (Not
cased, not calibrated.)

WIDE RANGE WOBBULATOR. 5MHz to
150MHz up to 15MHz sweep width. Only
3 controls, preset RF level. sweep width
and frequency. Ideal for 10.7 or TV IF
alignment, filters, receivers. Can be used
with any general purpose scope. Full
Instructions supplied. Connect 6.3V
a.c. and use within minutes of receiving.
All this for ONLY £1175, P. 8 P. 25p. (Not
cased. not calibrated.)

20Hz to 200kHz WB, SINE and SQUARE
GENERATOR. Four ranges. Independent
amplitude controls. therm!stor stabilised.
Ready to use. 9V supply required. OAS
each. P. 6 P. 25p. (Not Cased, not Cali-
brated.)

GRATICULES 12cm x 14cm high quality
plastic 15p each. P. 8 P. 5p.

TRIMMER PACK. 2 twin 50/200pF
ceramic. 2 twin 10/60pF ceramic; 2 min
strip with 4 preset 5/20pF on each; 3 air
spaced preset 30/100pF on ceramic base.
ALL BRAND NEW. 2Sp the lot P. & P.
10p.

PHOTOCELL equ. OCP71, 13p each.
MULLARD OCP70. 10p each.

DELIVERED TO YOUR DOOR, )cwt of
Electronic Scrap chattel, boards,
etc. No rubbish. FOR ONLY I4.

MODERN TELEPHONES, Type 708. Two -
tone grey. [3.75 each. Two-tone green
£3  75 each. Black C375 each, P. & P. 35p.

Ideal EXTENSION TELEPHONES with
standard GPO type dial, bell and lead
coding, £1.75 each. P. 8 P1 350.

HANDSETS. Complete with 2 inserts and
lead, 75p each, P. & P. 37p.

DIALS. ONLY 75p each, P. 8 P. 25p.

HIGH VALUE -PRINTED BOARD PACK.
Hundreds of components. transistors,
etc. -No 2 boards the same. No short
leaded transistor computer boards.
2I75, post paid.
BEEHIVE TRIMMER 3/30 pF. Brand new.
Qty 1-9 13p each, P. 8 P. 15p; 10-9910p
each. P. 8 P. 25p: 100-9997p each, P. 8 P.
free.

HE CRYSTAL DRIVE UNIT. 19In rack
mount. Standard 240V input with superb
crystal oven by Labgear (no crystals) £5
each. Carr. C2.

1,000pF FEED THRU CAPACITORS. Only
sold in packs of 10. 30p, P. & P. 10p.

ALWAYS SOME CHEAP SCOPES AVAIL -
ABLE -or build your own. Send for our
tube list with a S.A.E.

Large quantity of good quality corn-
ponents-NO PASSING TRADE -so
we offer 316 of ELECTRONIC
GOODIES for 11.50. Poet paid.

ROTARY SWITCH PACK -6 brand new
switches (1 ceramic. 1 off 4 pole, 2 way.
etc.), 50p, P. 8 P. 20p.

P.C.B. PACKS. S 8 D. Quantity 2 sq. ft-
no tiny pieces. 50p, P. 8 P. 20p.

CAPACITOR PACK -50 brand new corn-
ponents. only 50p, P. 8 P. 20p.

PLEASE ADD V A.T. AT 8%
OPEN 9 am to 6.30 pm ANY DAY

P,__0,C MIL.TRAMAIN LTD BARCLAYCARD

Use Aotese here 7/9 ARTHUR ROAD, READING, BERKS.
E:=Iit ,

IN
,rear Tech College) Tel Reeding 582605.65916

Dimmit
range of light
dimmers and lighting
control systems

Illustrated is the popular
PMSD1000 module. A 1000W
professional quality dimmer,
linear operation, interference
suppressed, 60mm slider range.
size 12 x 5 x 4cm. Ideal for low Cost
stage and disco lighting. Used by
schools, theatres, studio, etc. Complete
with scale plate, fixing screws and full
instructions. £7.25 inc. VAT and P. & P.

Illustrated is the DD61 dimmer system.
Contains: six 1000W slider dimmers type PD1000,
six outlet sockets, a master control and a mains on:
off switch. Size 59 x 22 x 12cm. A complete system
in one unit for stage or disco lighting. etc. Other systems
available with 1000W or 2000W dimmers with 2 -preset
and master controls.

The Dimmit range includes standard wall mounting models for
home and office, etc. Professional modules for industrial heating
a2tgoliat3itizavalticioVoatn%y2:10n\i/a slider control versions. Ratings: 1000W;

Model SL800 sound to light converter. Modulates the light in time
with sound. Built in microphone. Just place unit near any sound source
-radio. hi -fl, TV, human voice, etc. No connections to speaker required,
simple wiring -similar to dimmer. Rating 800W. Complete with
full instructions.

For full information on all modules and lighting control systems
send 15p for our illustrated catalogue and price list. Personal callers
welcome, visit our showroom for a demonstration of any of the
modules or systems.

YOUNG ELECTRONICS LTD.
184 Royal College Street, London NW1 9NN. Tel. 01-267 0201
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Includes dozens of

useful and interesting
circuits you can build:

data: hundreds of

pictures: transistor
equivalents list and

hundreds of new lines.

Packed with information.

\\N ONLY 35p.

SWECON/C SAME-PAY-SPEWCE-itafTeallgraWERF-FAS77
 RESISTORS
CARBON FILM
j.W 111 to 'IMO: 5%, IMI1 to 1051(1: 10%
512
VW 1(1 to 100: 5%, Mn to 10MI1 10% E12
11(1 to 91050: 5% E12 and E24 1p each.

METAL OXIDE WIREWOUND
SW 10(1 to 15411: 2% E12 and E24 4p each
3W 0 220. 0.270. 0.33E1, 0-470, 10% 17p
each.
10 to 270(1: 5% E12 13p each.
Other ranges stocked. See our catalogue
for details.
E12' 10, 12, 15, 18, 22. 27. 33. 39. 47. 56. 68,
82 and decades.
524. 11, 13. 113. 20, 24. 30. 38, 43, 51, 62, 75,
91 and decades

 POTENTIOMETERS
Rotary miniature carbon
track Sin spindle.
Values available: 5k))
1050, 255)), 50k)), 10050,
25050, 50050, 1an, 2M)).
Log. Single -gang lap. Lin.
Single -gang (*UM 16p.
Log. or Lin. Single -gang
with switch 33p.
Log. or Lin. Dual -gang with-
out switch 45p.
Slider 80mm track. Metal -
cased overall length
86.15mm (knob 7p extra).
Log. or Lin. Single -gang
150, 550, 105)), 2550,
5050, 10050, 3111p each.
Log. or Lin. Dual -gang 150,
550 totffl, 255(1. 505(1,
1005(145p each.
Presets: 0.1W vertical or
horizontal.
100)), 2200, vort,
2.2k)), 4.750, 10k)). 22k)).
4750, 100k)), 220k)). 47050,
p.m 7p each.

 CAPACITORS
Sub-reinlature
Axial lead electrolytic

I410 V Price WS V Pries 14/16 V Price
1 (43 Sp
1 5 63 SP
2 2 63 Sp
3 3 63 Sp

7 63 SP
8 40 OP

6
10

63 Sp
25 SO

10 63 SP
15 16 Sp
15 ID Sp
15 63 IP 150 25

22 10 Op 150 40
22 25 Fp 150 63
22 63 Sp no .
33 6 3 fp 220 10
33 16 Up 220 16
33 40 Sp 220 25
47 IP 220 40
47 10 Sp 220 63
47 25 fp 330
47 40 Op 330 10

 SWITCHES

I

47 63 Se 330 16 14p
88 6 3 Sp 330 63 286
68 16 p 70 6 3 Sp
68 63 lip 470 10 14p

100 4 ep 470 25 lip
100 10 SP 470 40 25p
100 25 up 680 6 3 14p
100 40 fp 660 16 16P

100 63 lap NO 25 25p
150 6 3 lip 680 40 Zap
150 16 Sp 1000 4 lip

1000 10 lip
1000 16 25p

1000 25 28p
1500 6 3 lip
1500 10 259
1500 16 asp

2200 6 3 25p
2200 10 alp
3300 6 3 alp
4700 4 alp

14p
lep

Se
SP

14p
lip
Tip
co
IP

Rotary adjustable stop. 1 pole.
2 to 12 way; 2 pole, 2 to 6 way;
3 pole. 2 to 4 way: 4 pole, 2 or
3 way alp each. Slide Sub -min.
DPDT 9p. Slide min. DPDT 13p.
Push to make non -locking
SPST 140. Push -on. push -off
locking DPDT 250V 4A Op.
Rocker white DPST 250V 10A
40p. Rotary mains DPST 250V

:o2A with
plate DPDT 250V 1.5A 25p.on/oft

 TRANSISTORS
AND DIODES
AC127 1/1p BY126 13p
AC128 Ielp 93127 13p
AC178 17p BY164 49p
AD161/ B2388

162MP 93p series 13p
BA100 up MPFI02 36p
8A145 22p 0A91 Op

BC107 10p 0A200 7p
BC108 10p 0071 20p
BC109 13p SC14813 Hp
BC109C 15p T1S43 21p
BC142 23p W005 30p
13C143 26p WO4 33p
BC147 10p 1N914 4p
BC148 10p 1N4001 6p
8C149 12p 1N4002
BC168C 12p 1144003 7p
BC189C 12p 1144004 Tip
BC178 17p 154005 Sp

BC182L 10p 1144006 lip
BC183L 12p 1N4007 fp
BCI84L 12p IN4148 4p
BC2I2L 14p 2N1302 20p
BC213L 15p 2N1303 20p
9C214L 111p 251304 30p
BCY71 22p 2N1711 24p
BDI31 45p 2N2219 25p
90132 54p 252646 45p
BDI31/2MP 252905 33p

11.20 2N29.28. or0r.
130135 36p
130139 49p Gn 10p
BDI40 69p 2N3053 18p
BF258 35p 253055 49p
BF259 25p 2N3619 22p
8FX29 30p 2N5459 51p
BFX30 33p 7400 16p
13FX84 30p 7413 30p
BFX85 36p 7447 11.10
BFX87 30p 7473 54p
BFX88 25p 7474 45p
IFY50 20p 7490 93p
BFY51 22p 7493 93p
BFY52 20p E4121 39p

L.E.D. RED
2mcd din only 15p
Panel mtg. clip 5p
(Other colours and 7-seg.
displays in our catalogue)

 INTEGRATED
CIRCUITS 111r
CA3046 114 -pin DILI lap
LH0042CH (7099) 14.25
MCI310P (14 -pin DILI 92.50
MC1496 (14 -pin DIL) 95p
MFC4000B 311p

MFC6040 83p
NE555V (8 -pin DIL) 65p
SG1495 (14 -pin DIL) E2.70
S33402 (14 -pin DIL) n.69
uA741C (8 -pin DIL) 38p
0A741C (14 -pin OIL) 45p
4.A747C (14 -pin DILI 6105
u4 748C (8 -pin DIL)
ZN414 (T018) 0.20
VOLTAGE REGULATORS
uA7805 5V 1.5A (T03) 11.75
07815 15V 1.5A (T03) 12.30
MVR 5V, 12V, 15V, 500mA

(T03) 11.60
6A78M05 5V 500mA 21.30
0/178M15 15V 500mA 11.30
0/.78L05 5V 100mA (1092) 60p
2A78L15 15V 500mA (1092) 60p
mA723C Variable 2 to 37V

(1099 or 14 -pin DIL) 75p
Our catalogue contains
application circuits and data
for all the above LC.' and
many more.

DISCOUNTS
Details In our catalogue. Start
collecting MES Discount
Vouchers NOW!

BCD OUTPUT SLIDE SWITCH
Marks the end of the old-
fash ioned thumb -wheel
switch. With 7 -segment type
read-out. Full details in our
catalogue 11.31.

 PLUGS AND SOCKETS
Din Plug Chassis

Socket
2 -pin Sp 611
3 -pin asp 7p
4 -pin 10p 7p
5 -pin A (180°) Ulp 7p
5 -pin B (240°) 10p 7p
6 -pin 10p 1p

JACK PLUGS
2 5mm Plastic Barrel 5p
2.5mm Metal Barrel 15p
3.5mm Plastic Barrel asp

3.5mm Metal Barrel 15p
yin Std. Mono Plastic

Barrel 13p
yin Std. Mono Metal Barrel 24p
fin Std. Stereo Plastic

Barrel lip
din Std. Stereo Metal Barrel 30p

JACK CHASSIS SOCKETS
2.5mm open -type metal 9p
3.5mm open -type metal 9p
yin Std. Mono open -type

metal 10p
din Std. Mono moulded

with 2 break contacts 14p
yin Std. Stereo open -type

metal ISp
kin Std. Stereo moulded

with 3 break contacts 18p

PHONO
Plastic -topped plug 5p

Screened plug 12p
Chassis socket single :II;
Chassis socket twin

 MAINS CONNECTORS
P360 3 -pin 1.5A Chassis

plug with line socket 30p
SA2190 3 -pin 5A Chassis

plug 22p
SA1862 Line socket for

SA2190 25p
P437 3 -pin SA Chassis

socket with line plug 55p

 TRANSFORMERS
LT700 min. output. PH. MCI;
Sec. 5)) 200mW 50p; Sub -min
mains 6-0-8V 100mA Hp,
12-0-12V 50mA 95p (Size both
approx. 30 x 27 x 25mm).
Min. mains 0-6V 500mA, 0-6V
500mA E1.341; 0-12V 250mA.
0-12V 250mA 11.36; 0-20V
150mA. 0-20V 150mA L1.31;
0-24V 125mA. 0-25V 125mA
1140.
Mains MT3AT. Sec: 12-15-20-
24-30V 2A 13.60.
Mains MT206AT: Sec. 0-15-20V
1A, 0-15-20V 1A 13N.

=l110

 ORGANS
A FullBuild Scala That You

Can:;::44cicati

FULL CONSTRUCTIONAL
DETAILS IN OUR LEAFLETS.

Leaflet MESS1: Price
15p, describes a fully
polyphonic basic
organ which can later
be used as the basis
of a large sophisticated
instrument.
Leaflet MES52: Price
Sp continues the
description of the
MES50 series organs
and shows you how to add a second keyboard
with lots more stops.

 THE AMAZING DM02
A ready -built. tested and guaranteed digital
master oscillator. Accurately generates the top 13
notes for your organ system and reduces the
complete tuning of your organ to ONE SIMPLE
adjustment. New design gives selectable C to C
output ranges of (approx.) 4k)) to 850 (highest)
or 21cil to 4k)) or 1k)) to 2101. etc. right down to
18Hz to 32Hz! And this new compatible design is
even smaller: only 3.5in a 3.71n Including gold-
plated edge connection.
DM02T includes built in variable depth and rate
frequency shift tremulent.
DM02 212-25 DM021 214.25
SAJI10: 7 -stage -frequency divider in 14 -pin OIL
package. Sine or square wove Input. Square
wave output may be converted to saw -tooth.
11.10 each or 6 for E11.94 or 12 for [18.16.
Keyboards high quality, fully sprung.
Flat -front 48 -note F to E 115.95
Sloping -front 49 -note C to C 21595
Sloping -front 61 -note C to C E20.44
Swell pedal with 10k)) log. pot, 15.113
'Spring Line Unit (short) 0-05
*Spring Line Unit (tong) £7.51
Reverberation Driver Module tS 34
.S.A.E. please for full details: leaflet MES24.
Gold -clad phosphor -bronze wire 30p per yd
Palladium earth bar 15p per octave length
Contact Blocks 2 -make (392) 22p
Stop Tabs rocker type not engraved (white.

red. grey or black) with DPDT switch Hip

SPECIAL OFFER
5W Audio Amp I.C. TBA810S

with data and circuits.

Price £1.00

P.O. Box 3, Rayleigh, Essex. Tel. Southend-on-Sea (0702) 44101

VAT Please add 8% to the final total. Post and Packing FREE in U.K.
(15p handling charge on orders under £1)

First-class post pre -paid envelope supplied free with every order.

"ELECTRONICS TODAY
INTERNATIONAL"

4600 SYNTHESISER
We stock all parts for this brilliantly designed
synthesiser. This includes all the P.C.B.s. metal-
work and drilled and printed front panel giving a
truly professional finish. Authoritative opinions
agree the E.T.I. international Synthesiser is
technically superior to most of today's models.
Complete constructional details In our bOoklel,
available shortly. S.A.E. phase for price list and
specification. We also stock all partanr the
P.E. Synthesiser, and Mini c-mjaa..51-

,\\ 44

Practical Electronics February 1975 103



5-

TRANSISTOR UNIVERSAL AMPLIFICATION CO.LTD.
163 MITCHAM RD LONDON SW17 9PG 01 672 3137 908 0

TUAC DISCOTHEQUE MIXER WITH AUTO FADE

0 I

T

PAM

Disc

PIO 4 Fa

I
LOP

Designed for the discerning D.J. of professional
standard. Offering a vast variety of functions.
Controls: Mic Vol; Tone, over -ride depth; auto/
Manual Sw; Tape Vol: L & R Deck Faders; Deck
Volume; Treble and Bass; H. Phon Vol Selector;
Master Vol On/Off Sw. Max output 1V RMS.

TUAC
e

OFF

ON

PPL VOL

Mix
Specification Deck Inputs-50mV into 1W-1: Deck
Tone Controls-treble 20 - 10dB at 12kHz, Bass

22 - 15dB at 40Hz: Mic Input -200 ohms upwards.
2mV into 10k1-1; Mic Tone Control-Total Variation
Treble 15dB, Total Variation Bass 10dB; Tape Input
-30mV into 47kC1, Power Requirements -30--45
volts at 100mA.

£26.50
PANEL SIZE
18 x 4fin.
DEPTH 3in.

HOW TO ORDER BY POST
Make cheques/P.O.s payable to TUAC LTD (PE2)

or quote Access/Barclay Card No.
and post to TUAC LTD (PE2)

163 Mitcham Road, London, SW17 9PG
We accept phone orders against Acces&Barclay Card Holders

Phone: 01-672 3137/9080

STOCKISTS-CALLERS ONLY
Bristol Disco Centre, 86 Stokes Croft. Bristol 1. Tel. 41666. Socodl, 9 The
Friars, Canterbury. Tel. 60948. Calbarrle Audio, 88 Wellington Street,
Luton. Tel. 411733. Damon Electronics, 99 Carrington Street, Notting-
ham. Tel. 53880. Al Music Centre, 88 Oxford Street, Manchester.
Tel 236 0340. Mitchell Electronics, 64 Winchester Street. Salisbury.
Tel. 23689. Wec Lighting, 35 Northam Road, Southampton. Tel. 28102.

NEW! 3 CHANNEL LIGHT MODULATOR
 R.C.A. 8 Amp Trlacs  1000W per channel  Each channel fully suppressed and fused
 Master control to operate from 1W to 100W  Full wave control -12 easy connections

04.90
Single Channel Version £6 60

MANUFACTURERS OF ELECTRONIC AND AMPLIFICATION EQUIPMENT
SPECIALISTS IN QUALITY TRANSISTOR EQUIPMENT OPEN 6 DAYS A WEEK 9 30 am- 6 OOpm
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TRANSISTOR UNIVERSAL AMPLIFICATION CO. LTD
163 MITCHAM RD LONDON SW17 9PG 01 672 3137'9080

NEW TUAC POWER MODULES
offering more power and
quality than ever before.

Specification on all power modules:
All output power ratings .0.5dB.
Output impedance 8-15 ohms; THD
at full power 2% typically 1%; Input
sensitivity 80mV into 10ki1; Fre-
quency response 2011,-201tHz,

2dB; Hum and noise !Wier thaq
- 70dB.

TP125
7 x6fx3in

£17.00

* 125 watts RMS
continuous sine wave
output

* 4 R.C.A. 150 watt 15
amp output transistors

TL30
4 x 2fin

rae30
£7.90

TL60
5 x5x 3in
* 60 watts RMS

continuous sine
wave output

* 2 R.C.A. 110 watt 15
amp transistors

TL100
5x5x3in

* 100 watts R.M.S. con-
tinuous sine wave out-
put

* 2 R.C.A. 150 watt 15 amp
transistors

* Rugged layer wound driver trans-
former

* Short-Open-and Thermal over-
load protection

* Only 6 connections

£11.50

£13.20

* 30 watts RMS continuous sine wave out-
put

* 2 R.C.A. 40 watt output transistors

Power supplies
vacuum impreg-
na:ed Transformers
with supply board
incorporating pre -amp
supply:
PS 125 ± 50 volts for one TP125
PS 100 45 volts for one TL100
PS 60 ± 40 volts for one TL60
PS 30 + 50 volts for one TL30
PSU 2 for supplying disco mixer

.. £11.50

.. £10.50
£9.30

£5.90 .66.96

£4.65

TUAC HIGH POWER AMPLIFICATION -ALL PURPOSE AMPLIFIER
built to high standards, and built to last
Suitable for Disco, PA, Guitar, 4 inputs, 2 volume controls. Master volume,
treble, middle and bass controls. Rugged circuit, rugged leatherclotn
covered case, short and open circuit protection. Tone control specifica-
tion as VA08 pre -amp. FULLY FUSED

MODEL 50 ..

MODEL 100 ..

Also available

50 WATT RMS CONTINUOUS SINE WAVE
£43.00

125 WATT RMS CONTINUOUS SINE WAVE
£64.50

100 WATT SLAVE AMPLIFIER
Spec as above. £48:50

ALL PRICES INCLUDE V.A.T.(8%) AND POSTAGE AND PACKING
ACCESS 6. BARCLAY CARDS ACCEPTED JUST SEND OR PHONE US ,,OUR NUMBER H P ARRANGED THROUGH PAS BONDS
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TECHNOLOGICAL

MIRACLE

DEVELOPED

BV 11.S.SPACE

SCIENTISTS

CAN

Alri;1311'a
EEEMAKES

NFlEIFIEIR ON
NI1

S

ORYOTHERTYPEovicii
THE WORLD OBSOld,

THE GREATEST
HOROLOGICAL

ADVANCE SINCE
THE INVENTION OF

THE CHRONOMETER

WRIST WATCH
WITH CONTINUOUSIIICOMPUTER

DIGITAL READ OUT
rhgwevage system FEATURED ON TV!

OUR WORLD

9IVE
SHATTERING PRICE ONLY

ELSEWHERE YOU COULD

REGISTERED

DIFIT
PAY UP TO 1200 OR

MORE FOR THIS INCREDIBLE
NEW SPACE-AGE TYPEOF WATCH!PACK ETC.SOP

THE SYSTEM

EXCELLED

IN ACCURACY

ONLY BY THE

ATOMIC FREQUENCY

STANDARD!

SEND
OR
CALL SHOPERTUNITIES LTD

FROM WORLD FAMOUS MAKERS! The greatest Watch
offer since time began! Everyone who sees It Is fascinated
by it! It's unbelievable! Continuous digital reading-hours
and minutes AND second Pulsator miraculously transmits
before your very eyes like a continuously changing TV
Picture! A new ''dimension" In time! Now YOU can join the
elite few-the proud owners of a watch that is utterly
different from any other timepiece you've ever known!
THEY'RE NEWS! THE WATCH OF TOMORROW -TODAY!
AND you buy at a price that's just a fraction of what you
could have paid' But remember-you can only buy at this
amazing price from Shopertunities. * UNBELIEVABLY
ACCURATE TO WITHIN SECONDS A YEAR! The system
excelled In accuracy only by the Atomic frequency
standard! Now TIM can phone you for a time check!
* NO MOVING PARTS! * NO MAINTENANCE!
* ABSOLUTELY SILENT! * BUILT TO GIVE A LIFE-
TIME OF SERVICE! * 1$CT GOLD PLATED CASE!
* BRAND SPANKING NEW ADVANCE 1975 MODEL!
WRITTEN GUARANTEE. Developed from the fantastic
"space-age- techniques that first put men on the moon.
this incredible watch is based on the natural action of
Quartz Crystal, that vibrates approx. 32,768 times per
second! A veritable miracle of micro -circuitry! An "elec-
tronic brain'. with 1500 Transistors! You could even spend
£400 or more for a Quartz Crystal watch! OUR fantastic
cash price for this masterpiece is ONLY (5715, registered
post, pack, etc. 50p ex, Including expensive matching
adjustable safety bracelet and presentation casket. Send
quickly and test for yourself on 7 days' mail order approval
from receipt of goods. REFUND IF NOT DELIGHTED. Or
send only 02.50 deposit, balance by 6 monthly payments
of (9.47 (total credit price £6932 plus post). Please hurry!
Limited quantity! THIS is the greatest investment you'll
EVER make! Or call at either store and see this fabulous
watch for yourself! At this price you just can't lose'

=ma IMEB mom iimm
Order by post to Uxbridge Road. or call at either store

Callers: ACCESS E BARCLAY CARDS ACCEPTED
Bargains galore at both stores_
COMMERCIAL TRAVELLERS NOTE Merchand,sing ofPce

Lat Holborn.

Dept. PE/40, 164 UXBRIDGE ROAD (facing Shepherds Bush Green),
LONDON W12 SAO. (Thurs. 1, Fri. 7). Also at 37/39 HIGH HOLBORN
(opposilte Chncry Lane), LONDON, W.C.1. (Thum. 7 p rn.) BOTH
OPEN MON. TO SAT. 9 A.M. TILL H P.M.

: VA ON C 403iMPSOTANNENPTBKRIITNSGSNODWETAAIVAILABLE.

LS.

I -N -T -E -R -L -0 -C -K -I -N -G
PLASTIC STORAGE DRAWERS--j -A-.!
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DISCOUNT

PRICES

neatest
system ever

itall

litiraii----
--

---<,

I 5 OMB
AL/INTERLOCK

1

10

li"
r II

0

0

TRANSISTORS
5C204
BC209C
BCI82

I p
1

Op

VOLTAGE
REGULATORS
9A7815 120p
723 1809

POWER SLAVE
P.C.B's
Designers Layout
Master Board [145

BARGAIN CORNER
BC184
BC2 12 4p

Sp

ARRAYS
ML3046P 759

Stabiliser LIAO
BC214
BC2I3
BC2 I 3L
ZTX300
ZTX500
2N2484 24p
2N2904 30p
2N2905 279

6p
SP
Sp
Sp
7p

CA3096AE 1109

OP. AMPS709/8 Dip 799Newest,
710/T05 39p
748 4ap
FETMOPA 450n'

TRANSFORMERS
220/240V Pr,.
Min. type.
0-12; 0-12V ;V 6VA
0.20; 0-20V .<i.. 6VA
L1414 each

2 N3 0 55 - 50p
Limited Stock to Clear

devised for storing small
parts and components:
resistors, capacitors, diodes, transistors,
etc. Rigid plastic units interlock together
in vertical and horizontal combinations.ti
Transparent plastic drawers have label slots.
ID and 2D have space dividers. Build up any
size cabinet for wall, bench or table top.

BUY AT TRADE PRICES!
SINGLE UNITS (ID) (Sins 2:ins .
2:ins). 12 DOZEN.
DOUBLE UNITS (2D) (Sins 4:ins:
2:.ins). £3.50 DOZEN.
TREBLE (3D) 13.50 for 8.
DO UBLE TREBLE 2 drawers, in oneouter
case (602). E4.90 for 8.
EXTRA LARGE SIZE (6DI ) E4.50 for 8.

PLUS QUANTITY DISCOUNTS!
Orders LIS and over DEDUCT S',, in the l
Orders L30 and over DEDUCT 7i% in the L

PACKING/POSTAGE/CARRIAGE: Add 40p
to all orders under LIO. Orders CIO and over,
packing/postage/carriage free.
QUOTATIONS FOR LARGER QUANTITIES
Please add Be V.A.T. to total remi

FLAMINI ON (Dept. PE21. 124 CrIcklewood- --s= 'a Broadway, London, N.W.2

2N2219 229
2N3054 100p
High Voltage
MPSLOI 39p
MPSL5I 4Ip
MPSUO7 69p
MPSU57 85p
SDT9203150p

SPECIAL
PURPOSE
LINEARS
SG3402N 1749
SG3402T 174p
SGI495D 2909
MFC6040 100p
MFC4000B 70p

0-19, 25,33, 40, 50V
4, 500mA L2.35

0-17.5V n. I .6A L2.73
0-25V 2A +0-25V 2A

Lli

Al
9.
Further

I MINI DIP'S-2 8
Stocks Available

PETS
8N3819 46p
2N5459 60p
DIODES
I N5401 21 P
IN9 1 4 SP

T.T.L.
74003 29p
7402N 711P
7404N 179
7410PC 24p

V.A.T.
Please add 8. to

final total of order

POTENTIO-
METERS
MIN CARBON
24mrn dia.

CAPACITORS
Tubular Electro. 14p
25V. 25H.F; 47µF
100HF 16p, 470µF 29p
I 000st F 46p

BA148 25p
15150 12P
IGP7 10P

NOISE

7420N 24p
7430PC 23p
7473N 481,
7475N 7SP
7476N 49pPRINTEDCO NSTANTAN

WIRE
003 ohms/cm as

LINEAR5k 0; 10k0;
25k 0 ; 50k fl ; 100k O;
IM.

501/. 1000µF579
63V. I 0µF 22p
100µF 24p

CIRCUIT
DIODES53..
21.1
ZIM 120;

RECTIFIERS

7489N
7493PC

66on
se;
85p

74122N sop
74123N I44p

specified for the
POWER SLAVES.
20cm lengths 10p

LOG. 10k fl ; 25k 0;
508 0 all at 21p each
GANGED. 100k G

ELECTROLYTIC
4.7/40V; 10/63V
22/40V; 47/40V

13p each
100/63V; 470/16V

REC4I A 120p
REC46

74150N 110p
INTRODUCING

lin; 51c0 log; 10k a
log. all at 78p each 23p each

253p
REC70 40p RESISTORS THE MINISONIC HIGH RIPPLE
EA t00/10

100p
MDA942A/I

210p

2% METAL
OXIDE 16p for 5
5% CARBON
FILM 9p for 5

C20 AUDIO
CASSETTE

LI IS Inc. VAT P. & P.

PRECISION 10
TURN
lk 0 R.S. TYPE 1340

TYPE
33009F 63V E2.20
71009F 40V 75p
100009F 40V 11.44

EATON AUDIO
TD.,:tv:,.).%.,LLORDER

Cheques or P.O.' pay- AP.O. BOX 3, ST. NEOTS
HUNTINGDON PE19 3JB

eobk. to Eaton Audio.
rdr over L5 free of

P.IAP Otherwise please
add 1.0p in th IL

Buy it with Access Tel, 01-450 4844
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CUSTOM CABINETS
331 High Street, Rochester, Kent. Tel: Medway (0634) 404199

SPEAKER CABINETS IN
KIT FORM REPRESENT HUGE SAVINGS

2' x 12" Cabinet 4' x 12" Cabinet Disco Console (includes lid not shown)
Takes two slaves

For a long time now a large number of customers have asked us to produce cabinets in kit form, and above we show
examples of cabinet styles and these are now available either fully built or in kit form ready for you to produce
a professional finish in a very short time
Kits are available in all specifications and all the kits contain everything you need as follows :-

1) 4 sides with handle cutouts, front edges rounded, 1 back with jack socket hole, and1 baffleboard with speaker cutout
2) P.V.C. cut to size for frame and back, plus false front and back timbers, white front piping and speaker cloth
3) Recessed handles with fixing screws, jack socket, all fixing screws, corner plates, glue, and full instructions I

PRICE & TYPE LIST
Type Size Price manufactured Kit price

2 x 12" (illustrated above) 36"x 18"x 13"xl £21.45 £13.75
4 x12" (illustrated above) 31"x 31"x13"xl £26.95 £19.25
4 x 12" P.A. Column 48"x 27"x13"xl £33.00 £23.65
1 x 18" 31"x 31"x 13"xt- £26.95 £19.25
1 x 15" with two top horn cutouts 36"x 20"x13"xl £23.10 £14.85
Mini Disco (state deck cutout BSR, GARRARD etc.) 33"x 20"x 8" xi £22.00 £1430
Maxi Disco (illustrated) (state deck cutout BSR, GARRARD etc.) 42"x 20"x 10 'x.1 £27.50 £19.25

Please ask for quotation on any other type or size of cabinet you may require.

" 100w RMS slave amp for Disco
* 100w RMS continuous sine wave

output
* Short and open circuit protection
* Built to highest industrial spec.
* Price £37.00 complete

ALL OUR PRICES

111

 Stereo studio disco mixer
 Full PFL and Monitor facilities
 As used by John Peel, Mark Wesley,

Paul Burnett, DLT, Dave Christian,
Tony Prince

 Price E120.00

a a a - - AI/      f
11111!c

ERC 100w power amplifier
* Electrolytic capacitors and second

generation ICs
* Fully protected against short or open

circuit
 Less than 0.1% distortion at all powers
* Rise time 4m uS-stability-

Unconditional Price £66.50

INCLUDE VAT AND UK DELIVERY

Disco imp projector 150 watt tungsten
unbeatable price
Includes liquid wheel and postage
Normally sold between E24--£27.50

UNBEATABLE NOW ONLY £18

TRADE AND EXPORT ENQUIRIES WELCOME
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r= FOR AUDIO
I ....V I ATA BUDGET

COMPLETE STEREO SYSTEM

STERE4?

Systeml.£51.00
40 Watt Amplifier. Viscount Ill R102 now 20 watts per channel.
System I includes:
Viscount Ill amplifier - volume, bass. treble and balance controls, plus switches for mono/
stereo on/off function and bass and treble filters. Plus headphone socket.
Specification
20 watts per chamPill into 8 ohms. Total distortion IOW @'' lkHz0.1%. P.11.1 (for ceramic
cartridges) 150mV into 3 Meg. P.11.2 (for magnetic cartridges) 4mV A lkHz into 47K. equalised
within 1dB R.I.A.A. Radio 150mV into 220K. (Sensitivities given at full power). Tape out
facilities: headphone socket, power out 250mW per channel. Tone controls and triter
characteristics. Bass: --12dB to -17dB a 60Hz. Bass filter: 6dB per octave cut. Treble control:
treble +12dB to -12dB Oi 15kHz. Treble filter: 12dB per octave. Signal to noise ratio:
(all controls at max.) - 58dB. Crosstalk better than 35dB on all inputs. Overload characteristics
better than 26r113 on all inputs. Size approx. 13j" 9"x 3j".
Garrard SP 25 Mk III deck with magnetic cartridge, de luxe plinth and hinged cover.
Two Duo Type II matched speakers - Enclosure size approx. 171"x 101"x 6'
in simulated teak. Drive unit 13", 8" with parasitic tweeter. 10 watts handling.

Complete System £51.00

System2. £69.00
Viscount III amplifier (As System I)
Garrard SP 25 Mk III deck (As System I)
Two Duo Type III matched speakers - Enclosure size approx. 27" x 13" x 111'
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 PRICES: SYSTEM 2

Viscount III 0102 Viscount III 0102
amplifier E24.20 + El p b p amplifier £24.20 + El p&p

2 Duo Type II speakers E14.00 + E2.20 p b p 2 Duo Type III speakers E39.00 + £4.00 p 6 p

Garrard SP 25 with Meg. cartridge Garrard SP 25 with Mag. cartridge
de luxe plinth de luxe plinth
and hinged cover E21.00 + £1.75 p b p and hinged cover £21.00 + £1.75 p 5 p

total: E59.20 total: E84.20

Available complete for only: £51.00 Available complete for only: £69.00
13.50 afro E4.00 p p

QUALITY SOUND,
FOR LESS THAN £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 stereo 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.
15r x rx 4". Complete deck and cover in closed position approx. 15r x 12" x 6".
Complete only f19.55 E1.60 p f3 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 control 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. f7.64+55p p gip

8TRACK HOME CARTRIDGE PLAYER
Elegant self selector push button player
for use with your stereo system.
Compatible with Viscount Ill system,
Unisound module and the Stereo 21.
Technical specification Mains input,
240V, Output sensitivity 125mV
Comparable unit sold eleswhere at
£24.00 approx. Yours for only

£11.95 + 90p p & p.
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PUSH BUTTON
CAR RADIO
KIT:- The Tourist II

NO SOLDERING REQUIRED!

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.
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 volume 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 4i" deep approx £7.70 55p. p & p.

Speaker including baffle and fixing strip £1.65-23p. p &p.
Car Aerial Recommended-fully retractable £1.37+20p. p.&p.
The Tourist I Kit For the experienced constructor If you can solder on a printed circuit

board you can build this model.
Same technical specification as Tourist II Price £6.60 55p p Et p.

EMI SPEAKERS AT FANTASTIC REDUCTIONS

20 WATT
SPEAKER SYSTEM*
System consists of a 13" x 8" (approx)
eliptical 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 -11.,
Cone, Triple laminated paper with
P.V.C. surround.
Mid Range Unit
Flux density -33K, speech coil -1" with
parasitic tweeter.
Power Handling
20 watts H.M.S.. impedance - 8 ohms,
frequency response -20 Hz to
18,000 Hz.

OUR PRICE
£6.60. Complete

+90P P h P.

PORTABLE
DISCO
CONSOLE

ipt---m
mom
DO NOT SEND CARD
Just write your order giving
your credit card number

15" 14A/780 BASS UNIT
Bass unit on a rigid diecasr chassis
Superior cone material handles up I 50

waits RMS. and is treated is give a smooth
frequency response Resonance 30 Hz flux
density 360.000 Maxwells Impedance at
1 kH, is B ohms 3 voqe cod

Recommended retail price f40.80.

OUR PRICE f18.70
f150 p ft 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).
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).
-Inputs - 2), 3), 4). Medium output equipment - ceramic cartridge, tuner,
tape recorder, organs, etc. - all 250mV sensitivity. AC Mains, 240V
opefation. Size approx: 121"x 6"x 34". £15.004-60p. p Et p

INCORPORATES: PreAmp 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 blend 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.

Mail orders to Acton. Terms C.W.O. All en-
quiries stamped addressed envelope. Goods
not despatched outside U.K. Leaflets avail-
able for all items listed thus* Send stamped
addressed envelope. All items subject to
availability. Prices correct at 1st Nov. 1974
and subject to change without notice.
All prices include V.A.T. at 8% rate.
Personal Shoppers Edgware Road: 9a.m.-5.30p.m.

R

TECHNICAL SPECIFICATION:
Pre -amp- Output - 200mV.
Auxiliary inputs - 200mV and 750mV into 1 meg.
Mic input - 6mV into 100K. 240 volt operation.
Turntables capacity -7",10" or 12" records.
Rumble, wow and flutter
Rumble Better than -35dB. Wow Better than 0.2%.
Flutter Better than 0.06% (Gaumont kalee meter).
Finish - Satin black mainplate with black turntable
mat inlaid with brushedialuminium trim. Tonearm
and controls in black and brushed aluminium.

Console size -
Unit Closed - 171"x 13 $"x 81" (approx.)
Unit Open -351"x 13,1"x 41"(approx.)

This disco console is ideally matched for the
Reliant 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. ft P.

C
Radio and TV
Components
(Acton) Ltd,

21d High Street, Acton, London W3 6NG
323 Edgware Road, London W2

Half day Thurs. Acton: 9.30a.m.-5p.m. Closed all day Wed.
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SUIVANITI Mk ii
Electronic Ignition... Betteron all points
The SPAR KRITE MK.2 is a full capacitive discharge electronic system
Specifically designed to retain the points assembly - with all the
advantages and none of the disadvantages. No misfire because contact
breaker bounce is eliminated electronically by a pulse
suppression circuit which prevents the unit firing if the
points bounce open at high rpm. Contact breaker burn is
eliminated by reducing the current to about 1/50th of
norm, thus avoiding arcing. But you can still revert
to normal ignition if need be. In seconds. If points
go (very unlikely) you can get replacements
anywhere. All these advantages.

Fitted in 15 minutes. Up to 20% better fuel
consumption. Instant all weather starting. Cleaner
plugs - they last 5 times longer without attention.
 Faster acceleration.  Faster top speeds.
Coil and battery last longer.Efficient fuel 1;'11i
burning with less air pollution.

The kit comprises
everything needed
Ready drilled scratch and rust resistant case,
metalwork, cables, coil connectors, printed
circuit board, top quality 5 year guaranteed
transformer and components, full
instructions to make positive or negative
earth system, and 6 page installation
instruction leaflet.
WE SAY IT IS THE BEST SYSTEM AT
ANY PRICE!

Because you keep your points!

Sparkrite MK II - null capacitive discharge electronic
system not iust a transistorised inductive discharge booster.

PRICES
D I `I Kit only 00 93 incl VAT and P a P
Ready Built Unit [13 86 Inc! VAT and P a P
(Both to fit all cars with coil/distributor ignition up to
8 cylinder.)
We can supply units for any petrokeingined vehicle (boat.
motorcycle etc) with coil contact breaker ignition
Details on rogues! Call in and see us for a demonstration

um me um
ORDER NOW TO:
ELECTRONICS DESIGN ASSOCIATES
(Dept PE 2) 82 Bath Street
Walsall WS1 3DE Phone 33652
Please supply
Sparkrite Mk 2 D I Y KtI(9) at (10 93 ea,
VAT and P e P (Win make pos or nag earn)

Sparkrite Ready Built Neg Earth UnitIsI
at C13 86 each incl VAT and P a P

Sparkroe Ready Built Positive Earth unalsi
at C13 86 each Intl VAT end P a P

NAME

ADDRESS

enclose cheque/P.O. for E
Send SAE for brochure.

OM .1
G. F. MILWARD, 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339
We are glad to say that it is now possible to Supply from stock the following integrated circuits ALL ARE BRANDED, FULL
SPECIFICATION devices offered at unbeatable prices' BRAN TUB !!!

Resistors -wire -wound and
199 100/499 50011000 1 99 100/499 50011000 1.99 100/499 500:1000 carbon.

7400 £0.15 £0.125 £0.10 7442 £0.645 £1.537 £0.43 7494 £0.495 £0.412 £0.33  Capacitors -silver -mica. paper.
7401 £0.15 £0.125 MAD 7443 £1.275 £1062 £0.85 7495 0.63 £0.525 042 ceramic, polyester and
7402 £0.15 T0.125 £0.10 7445 £0.855 £0.712 £0.57 7496 £0.72 £0.60 £0.48 electrolytic.
7403 £0.15 £0.125 £0.10 7446 E1.05 £0.875 £0.70 74104 £0.315 0. 282 £0.21  Controls -volume. pre-set.
7404 £0.18 0.15 £0.12 7446A E1.05 E0475 E0.70 74105 £0.315 £0.262 £0.21 Carbon, wire.
7405 £0.18 0.15 £0.12 7447 £1.05 £0875 T0.70 74107 £0.315 0.262 £0.21

 Diodes -silicon, germanium.
zener.7406 0.375 £0.312 £0.25 7447A 0.05 £0.875 £0.70 74121 £0.315 £0.262 £0.21 Transistors-aillCon. germanium.7407 £0375 £0.312 £0.25 7448 £0.1155 £0.712 £0.57 74122 £0.45 £0.375 £0.30 All the above are new and unused

7408 £0.15 £0.125 £0.10 7450 £0.15 £0.125 £0.10 74123 £0.63 £0.525 £0.42 stock
7409 £0.15 £0.125 £0.10 7451 £0.15 £0.125 £0.10 74141 £0.75 £0625 £0.50 We have made up packs of 2Ib gross
7410 £0.15 £0.125 £0.10 7453 £0.15 TO.125 £0.10 74151 £0.69 £0.575 044 weight. all are different In content,
7412 £0.195 £0.162 £0.13 7454 £0.15 £0.125 £0.10 74153 £0.69 £0.575 £046 and contain a mixture of corn -
7413 0.345 £0.287 £0.23 7460 £0.15 £0.125 £0.10 74155 £0.69 £0.979 £0.46 portents from the above list. This
7416 £0.345 0287 £0.23 7472 £0.255 £0.212 017 74156 £0.69 £0.575 E046 is a fantastic. unrepeatable offer
7417 £0.345 £0.287 043 7473 £0.153 £0.2132 £0.21 74160 £1.005 £0.837 COW that will enable you to get a good
7420 £0.15 £0.125 £0.10 7474 £0.315 £0.262 £0.21 74161 £1 .005 £0.837 £0.67 stock of spares at a tiny traction
7423 £0.27 0.225 £0.18 7475 £0465 £0.387 £0.31 74162 £1.005 0.837 £0.67 of normal price!
7425 £0.27 0.225 £0.18 7476 £0.315 0.262 £0.21 74163 £1.005 £0.837 £0.67

To make things even more interest-
7426 £0.27 £0.225 £0.187426 7480 £0.435 £0.362 £0.29 74166 £1.425 £1.187 £0.95

OF THESE BAGS
ALSO CONTAIN A POUND NOTE!

7427 0-27 £0.225 fell 7482 0.75 £0.625 £0.50 74174 0.20 £1.00 T0.80 TWENTY CUSTOMERS WILL BE7430 £0.15 0.125 £0.10 7483 £0.825 £0687 £0.55 74175 £0.975 £0.812 £0.65 VERY PLEASED INDEED,
7432 £0.25 £0.225 £0.18 7485 £1.275 £1.062 £0.85 74192 0.275 £1.062 £0.85 And the price that we are asking,
7437 £0.27 £0.225 £0.18 7486 £0.315 £0.262 £0.21 74193 £1275 £1 .062 £0.85 Only £1.50 including both postage
7438 £0.27 £0225 018 7490 £0.485 £0.387 f0.31 74198 £2.10 £1.75 £1.44 and VAT!
7440 £0.15 £0.125 £0.10 7492 £0.465 £0.387 £0.31 74199 £210 £1.75 £1.40 Rush your order now, This offer
7441A £0.825 £0.687 £0.55 7493 £0.465 0.317 E0-31 is only made to reduce our surplus

stock! It is unlikely that in these days
To secure the above prices, all orders for these devices must exceed £25 in total value. Prce rating is established by TOTAL NUMBER of rising prices we shall ever be
OF DEVICES ORDERED. Any mix may be made. For special quotations for large orders ring 021-327 2339 NOW, ' able to repeat

NEW! NEW! NEW! NEW!
An aerosol spray providing a convenient means of producing any number of copies FIBRE -GLASS COPPER LAMINATE
of a printed circuit both simply and quickly.
Method: Spray copper laminate board with light sensitive spray. Cover with trans- Single sided 75p sq.ft
parent film upon which circuit has been drawn. Expose to light. (NO need to use
ultra -violet.) Spray with developer, rinse and etch in normal manner.

Double sided £1 sq.ft
Light sensitive aerosol spray £1.00 plus Cut in any multiple of 6in to a maximum size of 3ft x 4ft
Developer and Etchant .. 50p postage

POSTAGE 25p NOTE: ALL GOODS PLUS 8% VAT (EXCEPT OVERSEAS) POSTAGE 25p
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SUPERSOUND 13 HI-FI MONO
AMPLIFIER A superb wild state audio

amplifier. Brand new
components throughout.

5 Silicon transistors
plus 2 power out -put
transistorain push-pull.
Full wave rectifica-
tion. Output approx.
13 watts r.m.s. into
8 ohm.. Frequency
response 12Hz. 30KHz

± Seib. Fully Integrated
pre -amplifier stage with

separate Volume, Bass boost and
Treble cut controls. Suitable for 8-15 ohm speaker..
Input for ceramic or crystal cartridge. Sensitivity
approx. 40mV for full output. Supplied ready built and
tested, with knob., escutcheon panel, Input and output
plugs. Overall size 3' high x 6' wide x
AC 200/250V. PRICE 612.50. P. & P. 50p.

71" deep.

DE LUXE STEREO AMPLIFIER
A.C. mains
200-240 v.Using
heavy duty
fully Isola-
ted mains
transform -
er with full
wave recti-fication
giving ade-quate

smoothing with negligible hum.
Valve line -up: -2 x ECL86 Triode Pentodes. 1 x EZ80
as rectifier. Two dual potentiometer. are provided for
bass and treble control, giving bass and treble boost and
cut. A dual volume control le used. Balance of the left and
right hand channels can be adjusted by mean. of a sepa-
rate 'Balance' control fitted at the rear of the chassis.
Input .eneitivity I. approximately 300m/v for lull peak
output of 4 watts per channel (8 watt. mono). Into 3 ohm
speakers. Full negative feedback in a carefully calculated
circuit, allow. high volume levels to be used with negligible
distortion. Supplied complete with knobs, chauls size
11'w x 4'd. Overall height including valves 5'. Ready
built and tested to a high standard. 1110.76. P. a P. 50p.
liowaa SUPPLY UNIT 200/240v. A.C. Input. Four
switched fully smoothed D.C. outputs giving 6v. and
7f v. and 9v. and 12v. at 1 amp on lead.
Fitted insulated output terminals and pilot lamp indicator.
Hammer finish metal case overall size 6' x 31' x 21'.
Suitable for Trandetor Radios, Tape Recorders, Ampli-
fier. etc. etc. Ready
built and Gated. Price 0.20. P. & P. 35p.
FUME & REIDIE SPEAKERS & CABINET FABRICS
app. 54 in. wide. Our price 1110 yd. length. P. a P. 15p
per yd. (min. 1 yd.). S.A.E. for samples.

SURFER/10E1i SUPER MONO AMPLIFIER
A super quality gram amplifier using a double wound fully
solated mains transformer, rectifier and ECL82 triode
pentode valve as audio amplifier and power output
e ta/re. Impedance 3 ohms. Output approx. 30 watts.
Volume and tone controls. Chadds size only 71n. wide
x 31n. deep X Sin, high overall. AC mains 200/240v.

Supplied absolutely Brand New completely wired and
tested with good quality output transformer.

P. & P. 40p. BARGAIN PRICE [4.20
FEW ONLY. High grade mains transformer with grain
orientated lamination. Primary 200/240. Secondary
18.6 volts at 0.6 amps and 4.6 volt. at 0.3 amps. Size
tin. long x 2f in. wide x 21n. deep overall. 111116 pine
26p P. a P.

ATIO TR-alTffe-
=RS. Giving 13 alternatives. Primary: 0-210-240v.
Secondary combinations 0-5-10-15-20-25-30-35-40-60v.
half wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at
2 amps fulls wave. Size 3in. long x 31in. wide x 3in.
deep. Price 55.60. P. a P. 40p.
MAINS TRANSFORMER. For transistor power supplies.
Pro. 200/240v. Sec. 9-0-9 at 600 mA. 11125. P. a P. 25p.
Pd. 200/240v. Sec. 12-0-12 at I amp. 11-40. P. a P. 26p.
Pd. 200/240v. Sec. 10-0-10 at 2 amp. 51.00. P. a P. 35p.
 ,VOLT RELAY. 100 m/a single pole normally closed.
2 for 410p. P. a P. 15p.

GENERAL PURPOSE HIGH STABILITY
TRANSISTOR PRE -AMPLIFIER

For P.U. Tape, Mike, Guitar, etc. and suitable for
use with valve or transistor equipment. 9-18v.
battery or from 1LT line 200/300v. Frequency
response 15Hx-215K11.. Gain 26dB. Solid encap-
sulation size If' x 11" X f Brand new complete
with indructione. Price 1110. P. a P. 15p.

HANDBOOK OF TRANSISTOR EQUIVS. AND SUBS.
A must for servicemen and home constructors. Including
many 1000'. of British, U.S.A. European and Japanese
randstore. ONLY 40p. Poet 5p.

S Reference Encyclopedias for Electronic Engineers and
Designers, covering between them transistor character-
istic, diode and transistor equivalents. Many thousands
of up to date European types listed.
Diode Equivalent. 90p. Transistor Equivalent. 21.
Transistor Characteristics £1.80. POST FREE
All three together SS.

NEW ISSUE
Thyristor, Triac, Mac etc. encyclopedia,. 11. Post Free.
8 pole 3 way 2 bank low lose Yaxley type switches 11'
sections. Standard spindle. 2 switches 64p + 10p P. A P.

HARVERSONIC MAINS OPERATED
SOLID STATE STEREO FM TUNER

Enjoy Fabulous Stereo Radio 'at
this Low Introductory Price!

Designed and styledto match our 10 + 10 amplifier
but will mutt any other standard stereo amplifier.
The design incorporates the very latest circuitry
techniques with high -grain, low noise IF stages.
Automatic frequency control to "lock on" station and
prevent drift. IC stereo decoder for maximum stereo
separation. I.E.D. for stereo beacon indicator. Nom-
inal output of tuner 100mV. Approximate sine 12f in wide
X Sin deep by 2f in high. Supplied ready built, fully
tested and fully guaranteed (not available In kit form).
Price £23.00. Post and Packing 50p.
STEREO -DECODER SIZE 2" x 3" x I"
Ready built. Pre -aligned and tested.
Sens. 20-580mV for 9-111V neg.
earth operation. Can be fitted to
almost any FM VHF radio or tuner.
Stereo beacon light can be fitted if
required. Full details and In-
structions (Inclusive of hints and tips)
supplied. El plus 10p P. a P.
Stereo beacon light if required 40p
extra.
LATEST HI SENSITIVITY UBI-DIRECTIONAL MER-
LINS CONDENSER MICROPHONE as used by many
professionals. Very low acoustic feedback. Available Hi
impedance or low impedance. State which required.
418.50. P. a P. 215p.
LATEST ACOS 0P111/11)C mono compatible cartridge with
t/o stylus for LP/EP/78. Universal mounting bracket.
11-46. P. a P. 15p.
CERAMIC STEREO CARTRIDGE. Universal mounting
bracket. and turnover stylus. 70mV per channel output.
ONLY 1176. P. & P .16p.
SONOTONE MAIM COMPATIBLE STEREO CARTRIDGE
T/0 stylus Diamond Stereo LP and Sapphire 78.
ONLY 12-27. P. a P. 10p. Also available fled with twin
Diamond T/O stylus for Stereo LP. SIM. P. a P. 15p.
LATEST swam T/O STEREO/COMPATIBLE
CARTRIDGE for EP/LP/Stereo 78. 111410. P. a P. 15p.
LATEST ROSETTE T/C MONO COMPATIBLE CART-
RIDGE for playing EP/LP/78 mono or stereo records
on mono equipment. Only 11.47. P. & P. 16p.
QUALITY RECORD PLAYER AMPLIFIER ME. II
A top quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, EL84,
and rectifier. Separate Base, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Size 71n wide x Sin deep X Sin high. Ready
built and tested. PRICE 115.110. P. a P. 50p.
ALSO AVAILABLE mounted on board with output
transformer and speaker. PRICE 16.70. P. a P. 60p.

HI-FI LOUDSPEAKER SYSTEM MkI I
Beautifully made simulated teak finish enclosure now
with most attractive slatted front. Size 166' high x
101' wide x 9' deep. Fitted with E.M.I. Ceramic
Magnet 13' x 8' bass unit, H.F. tweeter unit and
crossover (approx). AVAILABLE IN NOMINAL
4 ohm, 8 ohm or 16 ohm impedance (state which).

OUR PRICE L950 each. Carr. 90p.
Cabinet Available Separately 25-00. Carr. 90p.
Also available in 8 ohms with EMI 13' X 8' bass
speaker with parasitic tweeter 111.00. Carr. 71p.

LOUDSPEAKER BARGAINS
in. 3 ohm 11.116, P. & P 15p. 7 x 401.3 ohm 111.40, P. a P

20p. 10 x Sin. 3 or 15 ohm 12-10, P. a P. 90p. E.M.I
x bin. 3 ohm with high flux magnet 11.70, P. a P. 20p

E.M.I. 131 x Sin. with high flux ceramic magnet with
parasitic tweeter 3, 8 or 16 ohm 23.60, P. a P. 30p
E.M.I. 13 x Sin 3, 8 or 15 ohm with inbuilt tweeter and
crossover network 114.65, P. a P. 30p.
E.M.I. tweeter. Approx. 38'. Available 3 or 8 or 15 ohms,
1111.50 + 20p, P. & P.
BRAND NEW. Bakers Loudspeakers at substantial dis-
counts. 12in. 15w. 11/13 Speakers, 3, 8 or 15 ohms.
State which. Current production by well-known British
maker. Now with Hillux ceramic ferrobar magnet
assembly MM. Guitar models: lbw. 2740. 95w. ISM.
P. a P. 45p.
12In. "RA" TWIN CONN LOUDSPEAKER. 10 watts peak
handling. 3, 8, 15 ohm (state which) 111, P. a P. 36p.
"POLY PLANAR" WAFER -TYPE, WIDE RANGE
E LECFRO-DYNAMIC SPEAKER
Size 111' X 1431' X 1{s' deep. Weight 19oz. Power
handling 20W r.m.s. (40W peak). Impedance 8 ohm only.
Reaponee:4011.-20kHz. Can be mounted on ceilings, walls,
doors, under tables, etc., and used with or without baffle.
Bend S.A.E. for details. Only 16-60 each. P. & P. 34p.
N OW ALSO AVAILABLE .8in. IOW ruse 20W peak
41111z-20,000He. Overall depth lin. Ideal for Hi-Fi or

for nee in cars. 114.32. P. a P. 25p.

Open 9.30-5,30 Monday to
Friday. 9,30-S Saturday
Closed Wednesday.
Prices and specifications correct
at time of press. Subject to
alteration without notice

SPECIAL BARGAIN OFFER I
Limited number of BBB 0123 Auto Changer De Luxe
with lightweight tubular arm and stereo cartridge.
Brand new. ONLY 113.00 + P. k P. 601,

HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

A really first-class HI -Fl Stereo Amplifier Kit. Uses 14
transistor. including Silicon Transistors in the first five
stages on each channel resulting in even lower noise
level with improved sensitivity. Integrated pre -amp with
Bass, Treble and two Volume Controls. Suitable for use
with Ceramic or Crystal cartridges. Very simple to
modify to suit magnetic cartridge -instructions Included.
Output stage for any epeakers from 8 to 15 ohms. Compact
design, all parts supplied including drilled metal work,
high quality ready drilled printed circuit board with
component identification clearly marked, smart brushed
anodised aluminium front panel with matching knobs,
wire, solder, nuts, bolts -no extras to buy. Simple step
by step Instructions enable any constructor to build an
amplifier to be proud of. Brief specifications: Power
output: 14 watts r.m.s. per channel into 5 ohms. Fre-
quency response ± 3dB 12-30,000 He Sensitivity: better
than 80mV into IMO. Full power bandwidth: ±3d13
12-15,000 He. Bass, boost approx. to ± 12dB. Treble
cut approx. to -16dB. Negative feedback 18dB over
main amp. Power requirements 35v. at 10 amp.
Overall Size lrw. x 8'd. x 21'h.
Fully detailed 7 page construction manual and parts
list free with kit or send 18p plus large B.A.E.
AMPLIFIER KIT .. 112-96 P. a P. 30p
(Magnetic input components 33p extra)
POWER PACK KIT .. 11442 P. & P. 40p
CABINET .. . 14.112 P. * P. 40p

(Post Free if all unite purchased at same time)
Full alter sale. service

Also available ready built and tested 11211411. Post Free.
Note: The above amplifier is suitable for feeding two mono
eoureee into inputs (e.g. mike, radio, twin record deck., etc.)
and wall/ten provide mixing end lake Amnia,. for odd -
fun powered Ai -Ft Dimotheque um, etc.

II -VALVE AUDIO
AMPLIFIER HAM MK II.
Designed for reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
change, size 71'w. x 4'd. x
41'h. Incorporates ECC83,
EL84, EZ80 valves. Heavy
duty, double wound mains
transformer and output tran.-
former matched for 3 ohm

speaker. Separate volume control and now with Improved
wide range tone controls giving base and treble lift and
cut. Negative feedback line. Output 4f watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knob., valves, etc.,
wired and tested for only 116.60, P. & P. 45p.
HIM "FOUR" AMPLIFIER KIT. Similar In appearance
to HA34 above but employs entirely different and
advanced circuitry. Complete set of parts, etc. 6510.
P. & P. 45p.

10/14 WATT HI -111
AMPLIFIER EST
A stylishly finished
monaural amplifier
with an output of
14 watts from 2
&Liles in push-pull.
Super reproduction
of both music and
speech, with negli-
gible hum. Separate
Input. for mike and
gram allow records
and announcements
to follow each other.
Fully shrouded section wound output transformer to
match 3-160 speaker and 2 independent volume controls,
and separate base and treble controls are provided
giving good lift and cut. Valve line-up 2 E1.84s, ECC83,
&ELM and EZ80 rectifier. Simple instruction booklet
15p x SAE (Free with parts). XII parte sold separately.
ONLY 51025. P. a P. 60p. Also available ready built and
tested 1114-00. P. & P. 70p.

HI-FI STEREO HEADPHONES
Adjustable headband with comfortable fiezifolun ear-
muffs. Wired and fitted with standard stereo fin Jack
plug. Frequency response 30-15,000Hx. Matching
impedance 8-56 ohms. Easily converted for Mono.
PRICE 1111.60. P. a P. 25p.

PRICES INCLUDE VAT

HARVERSON SURPLUS CO. LTD. (Please write clearly)

(Dept. P. E.) 170 HIGH ST., MERTON, LONDON, S.W.19 Tel.: 01-540 3985 name am:P. CHABAZI
A feu, minuten front South Wimbledon Tube Station

QUOTED APPLY TO U.K. ONLY.
P. & P. ON OVERSEAS ORDERS

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES CHARGED EXTRA.
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CRESCENT RADIO LTD.
11-1S & 17 MAYES ROAD, LONDON N22 6TL

(also) 13 SOUTH MALL, EDMONTON, N.9
MAIL ORDER DEPT.

II MAYES ROAD, LONDON N22 6TL
Phone 888 3206 & (EDM.) 803 1685

ADD LUXURY
TO YOUR CAR

WITH A MOTOR DRIVEN CAR
AERIAL
Spec.: 5 Section

Extended Length 100cm
Length under Fender 40cm
Cable Length 120cm

Supplied complete with Fixing
Bracket and plus 25p
Control Switch. P. & P.

"CRESCENT
BEAT BRITS"

11110116 SINGLE
CHANNEL

halt- SOUND TO
$ MID LIGHT UNIT
OftisiimmOnf nix fantasticlittle box
approx. V xr x 25 when
connected to the output of 
sound source from 1 to 100 watts
produces psychedelic light
display of up to 1000 watts.
Complete with  sensitive level
control the unit is fused and can-
not harm your amplifier.
A Bargain at £7.50 plus 10p.

MINIATURE RELAYS
Brand new range of British made
relays, sine: liin x tin x sin.
All two changeovers with 250V
1 5A contacts and suitable for
fitting on 0.1m verohoard.
Type Volts Current Ohms
27/A 12V 17M/A 700 All
21/A 12V 28M/A 490 1150
12/A 03V 33M/A 185 each

1100/250V Maim Mar
Heavy duty contacts 2,500 ohm
coil. All new and unused
D.P.D.T. mains relays 50p,Carr.
free. Special quantity 140 per
100 off.

MIDGET
MAINS TRANSFORMER

Vandal) Impregnated
Eilse 45mm x 96mm x 91mm

PRI 540V
Sec 3..0.3 100mA
Sec 6.0.6 100mA
Sec 9.0.9 100mA
Sec 12.0.12 100mA
Bec 20.0.20 100mA
111.16 10p P. S P.

CRESCENT BUBBLE LIGHT SHOW
This budget system compares very
favourably with more sophisticated
and higher priced models.
Specification:
Projector -150W convection
cooled. At 90ft the projected
image is 18ft.
Molar -1 rev. per 2 min.
Limn Wheel -Mn diameter
multi colour.
The motor is fitted to the projector
and can only be purchased 2a a
single unit.
The liquid wheel la our standard
model and may be purchased
separately.
A bargain at: Projector. 115;
Wheel, 16; Total ISO. Plus 715p
care.

7In x din LOUDSPEAKER
A top quality
speaker ideal where
small size is import-
ant. Manufactured
by E.M.I. for a well-
known hi-fi set
maker. Size: 7in x

tin. Impedance: 8 ohm. Flux
38.000. Max. Free range: 90Hz to
12kHs. Power handling: 5W.
Unbeatable. Price: 11.50. Free
postage on this Item.

"CRESCENT" 100 WATT R.M.S.
ALL PURPOSE AMPLIFIER

U . BUILD. IT
We supply the three modules for you to build
this Disco-Group-P.A. amplifier into the cabinet
of your choice.
* THE POWER AMP MODULE
170W erne. p. wave 300W instantaneous peak
into 8 ohm (80W into 10 ohm).
* THE PRE -AMP MODULE
Four control pre -amp, Vol. Bass. Treble. Middle
controls. Designed to drive most amplifiers
using F.E.T. first stage.
* THE POWER SUPPLY
Is supplied complete with the maim transformer.
Complete fixing instructions are supplied and no
technical knowledge is required to connect the
three ready wired modules. A fantastic bargain.
US, care. 75p. Send S.A.E. for further details
on this or our ready built amplifiers.

I2 -0-12V SOOM/A
240V primary transformer bargain. Approx. size:
60mm x 40mm x 50mm; fixing centres: 75mm.
Our price 11410.

18Y SOOM/A
240V primary. Approx. else: 60mm x 40mm x
50mm. fixing centres: 75mm. Our Price 11 each

BARGAIN BOX
Loud buzzer mounted In  metal box complete
with two U2 battery size holder.
Designed and can be used as  fire alarm but is
ideal as  door or mom code practise buzzer.

Approx. size: 211n x Olin x 14In.
OUR PRICE 50p

ABB PLASTIC BOXES
Handy boxes for construction projects. Moulded
extrusion rails for P.C. or chassis panels. Fitted
with 1mm front panels. 1005, 105mm x 73mm X
45mm 51p; 1008, 150mm x 75mm X 47mm Kip;
1007, 184mm x 124mm x 60mm stis; 1021,
106mm x 74mm x 45mm (sloping front) 50p.

BARGAIN BOARDS
Components galore for the experimenter. Ex -
Computer boards with resistors, capacitors and
useful transistors-at least 4 transistors per board.
Five boards £1.

tin. PANEL METERS
Size 59mm x 48mm

050µA -MEN
0. 100p.A-ME7
0.500µA-ME8
0.1mA -ME9
0.5mA -MEIO
0.10mA-MEll
0150mA-ME12
L3 each. 10p P. & P.

0.100mA-ME19
0.500mA-ME14
0.1A -MEDI

0 50V a.c. -ME16
0300V a.c.-ME17

meter -ME18
V.U. meter -11E19

POWER PACKS
PP1 Switched 3 -8 -7f -9V 400M/A Transistor and

Zeller Stabilised On/Off switch and Polarity
Reversal switch, in a black metal case,
115435 each.

PP2 Switched 6-75-9V Battery Eliminator.
Approx. else 21in x 251n x nits. Ideal for
cauette recorders. 15.75 each (Philips type
MOO).

PP3 Car converter. From 12V Pos. or Neg. to
= 6-75-9V. Easy to fit and transistor
regulated, 13.90.

3 KILOWATTS PSYCHEDELIC
LIGHT CONTROL UNIT

Three Channel: Bass, Middle. Treble. Each
channel has Its own sensitivity control. Just
connect the Input of this unit to the loudspeaker
terminals of an amplifier, and connect three 250V
up to 1000W lamps to the output terminal, of the
unit, and you produce a fascinating sound -light
display. (All guaranteed.)

[1850 plus 98p P. A P.

MINI LOUDSPEAKERS
21in 80 ohm, 50p: 21in 40 ohm, 50p. Please
include Op P. a P. on each L.S.

U.K. CARRIAGE

ISp UNLESS

OTHERWISE STATED

VAT
II% VAT TO BE ADDED

TO ALL ORDERS

SEND 20p FOR A
CRESCENT

CATALOGUE

"I MADE IT MYSELF"
Imagine the thrill you'll feel ! Imagine how impressed
people will be when they're hearing a programme on a
modern radio you made yourself.

Now! Learn the secrets of radio
and electronics by building your

own 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 people 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
you need. Specially prepared step-by-step
lessons show you bow 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.)

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, be-
cause 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.

To: ALDERMASTON COLLEGE CPe 5i
DEPT. CPE 01
READING RG7 4PF

Yes, I'd like to know more about your course. Please send
me free details-plus your big, 78 -page book that tells
about all your courses.

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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THE NEW NELSON -JONES FM TUNER

LR
1113111 AIR igen

7 7 t
Meillem1F4t-

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
latest 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 Indicators.
VARICAP tuning diodes in back to back configuration for low 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 importan ly 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.

Basic tuner module prices start as low as £1231, with complete kits starting at £2695 (mono)
+ P.P. 65p, and of course all components are available separately.
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
special low prices for complete kits. All our other products remain available.
PORTUS AND HAYWOOD PHASE LOCKED DECODER (W.W. Sept. '70). Still the lowest
distortion P.L. decoder available. THD typically 0.05% (at Nelson -Jones Tuner OIP level)!
Supplied complete with Red LED.
Price £7.02 when bought with a complete N -J tuner kit or £1129 if bought separately (P.P. 210).
PLEASE NOTE. Existing tuners are readily convertible and kits/parts are available for this
purpose.
TEXAN AMPLIFIER. We have designed the tuner case and metalwork to match the Texan
amplifier (see photograph). Complete designer approved Texan kits are available at £3078
plus P.P. 65p including Teak Sleeve.

NEW LOW COST STEREO TUNER Available as basic or complete kits
Basic stereo tuner £15 post free.
Basic mono tuner £12 post free,
6 position push button units with
Integral pots £2.92.

TYP. SPECIFICATION
2µV for 30dB SIN
Image rejection 40d13
IF rejection 65dB

No alignment required. Mallard LP1186 front end module used with Ceramic IF and IC amplifier.
Push button tuning (6 position) with Interstation Mute, restricted range AFC, single LED
tuning indicator, phase locked IC decoder, and complete metalwork and veneered cabinet.
Complete with IC regulated PSU and full assembly instructions. (Mechanically identical to
N -J Tuner.)

VAT at 8% is included in all prices

PRICE Complete stereo kit £2842
Complete mono kit £24.19
P. & P. 65p

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

PC ETCHING KIT plus PC boards with transistors and 411

Contains I lb ferric chloride, 100 sq
ins copper clad board, DALO etch

diodes. Also loads of odds and ends.
Contents always changing as new CJL PRICES INCLUDE PAP AND V.A.T.

resist pen, abrasive cleaner, dish
for etching and instructions. £3.30.

goods come in. Amazing value at
61.10. 444eAER1AL, telescopic, 15- 120cm f1.20

RESISTORS and CAPACITORS COMPUTER PANELS [AERIAL, telescopic, h and v swivel, 15-80cm. . £1.78 2www--_
500 asstd. resistors £1.40, 2500 LS,
IS different trimmers, air -spaced and
compression up to I 250pF tl.

Always thousands in stock, all sizes,
shapes and prices from 5p. 3lb
assorted £1.40, 716 /.2.65, 561b £15.

DEARPHONE , stethoscope style, 8 ohm dynamic. £1.00

VEROBOARD
100 sq ins assorted sizes and pitches,
about 8 bits L1.10.

12 high quality panels with power
transistors, IC's, trimpots etc 4.2.50.
Pack containing about 500 compon-
cots including at least 50 transistors
95p. Pack boards 50 14

OHAND DRILL, (Leytoo I ) , Compact precision dri II .5/16"
chuck .Gears totally enclosed.S/L bearings. . . E2.90 .4) .

INTEGRATED CIRCUITS cig...3W TAPE AMPLIFIERS
Polished wooden cabinet 14713,, 9"
containing a sensitive 4 valve amp-
lifter (20p.V), with tone and volume

of with pin
IC's LI. DAUDIO POWER AMPLIFIER (National) LM380 £1.00

DA.M.RADIO RECEIVER (RCA) CA3123E £1.40 40TRANSFORMERS
controls. 3 watts output to 7 x 4'30 All mains primary, 6-0-6V a 100mA OF.M.STERBO DECODER (Motorola) MC1310P £2.80 -' g

speaker. Also a non-standard single
motor tape deck. Supplied in good

115p; 9-0-9V (al 100mA 90p; 12-0-12V
(ul 100mA 95p; 16-0-16V with 9V tap

01/C TIMER (Signetics) NE555V £0.78 0
working condition with circuit. (v? 11A12124 -0-24V (k), 500mA tI85; D.I.L.SOCKETS(pk of 3) 08 pin £0.50 014 pin £0.55
Standard mains operation. 14.50.
Suitable cassette L1.10, Spare head

3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 20, 24,
30V g IA L1.45; The following are OKEYNECTOR , rapid connect-single/multiple leads to

30p, Tape (ex -computer) 75p.Amp-
lifter chassis only, complete and

ex -equip: 224-0-22}V 4_r' IA £2; I2V
(rri I5A £3.50; I8V @ 5A £3; 55V ra;

mains.Bui It -in piano switches,neon & 13A fuse. £3.20
tested with speaker (uses 2 x ECC83,
EL84, EZ80) L3.

5A U. CM1CROPHONE, lightweight dynamic, remote start/stop
200 ohms, 100- 10, 000Hz , 6mV average output. . £1.80MULTIMETERSFERRIC CHLORIDE

Anhydrous technical quality in I lb
double sealed packs. I lb FOP, 31b
L1.65,1016 £4.45, 10016135.

LT101; 0-10-50-250-1000V AC & DC,
0-1-100mA DC, 0-150K 0 Only
L3.60. 1712; 20,000 DV, 0-5-25-50-
250-500-2500V DC, 0-10-50-100-500-
1000V AC, 0-50pA-25-250mA,
0 -60k -6M0, -20 to +22dB. Pro-
tected meter movement £6.20.
Computer equipment: Ampex TM2
e track 4" tape decks 07 (Callers

OMULTIMETER , small and attractive, Vdc-10.50, 250,
1, 000. Vac -10.50,250, 1 , 000. Idc - 100mA. R -150k. £4.95

POWER SUPPLY COMPONENTS
OSILICON BRIDGE RECTIFIER, 100 P.I.V./2A £0.40
OELECTROLYTIC CAPACITOR, 2,200uF/50V £0.57
DELECTROLYTIC CAPACITOR, 5, 000uF/25V £0.63

____,--
,

l''l ,

---f"-,
r . .:i
,AIP.__x_

-'---'------

P.O. AMPLIFIER UNIT
Contained in steel case 51 x5 x3}'
are 2 x GETI 16 transistors on heat
sinks, 3 pot cores, 2 30V zeners,
4 audio transformers, I% R's & C's.
With circuit LI. only). Also paper tape punches,

readers, etc.
DSILICON POWER TRANSISTOR, 2N3055 £0.60
LJ VOLTAGE REGULATOR (Fairchild) uA7805 £1.70SEMICONDUCTORS

All new full spec devices; ACI27
ACI76 ACI77 ACI87 ACI88 POWER SUPPLIES

2I01. Contains mains transformer, DVOLTAGE REGULATOR (Signetics) NE550A £0.80ACI21)

all 2.0p; BCI07, 8, 9 10p; 2N3
723C 75p; 74IC 35p; IN914 4P:
IN4001 6p; 1N4004 Bp; 1N4007
12p; 800V liA 10p; 499mW zeners

2A thermal cut-out and bridge rect.
Will give I -7-10-5V output with 2
extra capacitors (provided) LI.20.
0102. These are stabilized power

OSIGNAL INJECTOR produces audio through video signals,
excel lent -servicing ampilf i ers,radi os,te levi si ons,etc . f3.92

lop; 400V 6A triac LI. supplies giving 7}V @ 225mA. OSOLDERING IRON ,25 WATT,(Antex) , X25 , 240V , Very
7Ib BARGAIN PARCELS Voltage can be altered by changing low leakage, 1/8" long life bit(interchangeable). . £1.85

Hundreds of new components-
pots, resistors, capacitors, switches,

zener. Not working, but only minor
faults £1. 03/32"bit £0.45 03/16"bit E0.45 OE lement £0.95

All prices include VAT and postage. SAE list, enquiries. LISTAND,(Antex) ST3, H igh grade base, chrome plated
Computers, equipment and comp always wanted for cash.

,

spring, sponges and accomodat ion for spare bits. .00.95

GREENWELD ELECTRONICS (PE2) CAPE AKER , miniature,8 ohms,70mrn dia. . . £0.80
Head office, mail-order dept. Wholesale/Retail shop: 51 SHIRLEY PARK
RD., SOUTHAMPTON SOI 4FX. Tel. (0703) 772501. Also callers
welcome at 21 Deptford Broadway SE8, Tel. 01-6922009 and 38 Lower C J L CJL LTD. PO.BOX 14,CANTERBURY.C11 lYTAddiscombe Rd., Croydon. Tel. 01-688 2950.
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BRAND NEW TEXAS
GERM. TRANSISTORS
Coded and Guaranteed
Pak No. EQVT
T1 8 203713 0071
T2 8 D1374 0075
T3 8 D1218 0081D
T4 8 20381T 0081
T5 8 20382T 0082
T6 8 241344B 0C44
T7 8 20345B 0045
18 8 20378 0078
T9 8 26399A 2N1302
TI0 8 2(1417 AF117

All 54p each pak

111D120 NIXIE DRIVER
TRANSISTOR.
Suitable replacement for
1313X21, 0407, 2861893
120reb

1 25 100+
049 0.17 0.16

811. trans. suitable for
P.E. Organ. Metal TO -18
Eqvt. ZTX300 Sp each.
Any Quantity.

GP100 TOO METAL
CABE GERMANIUM
Vebo= 80V. Vceo=50V.
I.C.=10 amps. Ptot=
30W. hie =30-170.
Replaces the majority of
Germanium power tran-
sistors in the OC, AD
and NKT range.

1 05 100+
048 0.44 0.40

09800 TO3 METAL
CASE SILICON
Vebo = 100V. Veco=60V
I.C.=15 amps. Ptot=
115W. hfe = 20. 100fT.=
1MHz. Suitable replace-
ment for 2N3055,
BDY11 or 13DY20.

1 25 100+
045 043 0.51

NEW 8th EDITION
250 pages

TRANSISTOR EQUIVA-
LENTS BOOR. A com-
plete cross reference and
equivalents book for
European, American and
Japanese Transistors.
Exclusive to BI-PAK,
5145 each.

A LARGE RANGE OF
TECHNICAL AND DATA
BOOKS ARE NOW
AVAILABLE EX STOCK.
SEND FOR FREE LIST.

-the lowest prices !
KING OF THE PAKS Unequalled Value and QualiGENERAL PURPOSE

NPN SILICON SWITCH-
ING TRANS. TO -18
MM. TO 55708/8. 551-
27/28/95A. All usable
devices no open or short
circuit.. ALSO AVAIL-
ABLE In PNP Sim. to
2N2906, BCY70. When
ordering please state
preference NPN or PNP.

gp
20 For 0.54
50 For 108

100 For 1.92
500 For 8.25

1000 For 1430

SE. O.P. DIODES Op
300mW 30 0.55
40PIV(Min.) 100 1.65
Sub -Min. 500 5.50
Full Tested 1.000 9.90
Ideal for Organ Builder,.

ADI61/162
PEP

1.1/P COMP. GERM.
TRANS. OUR LOW-
EST PRICE OF 75p
PER PAIR.

LOOK
FOR OUR

AUDIO AND

ELECTRONIC

COMPONENTS

ADVERTISEMENTS
PRACTICAL WIRELESS

EVERYDAY
ELECTRONICS AND

RADIO CONSTRUCTOR

FULL RANGE OF
ZENER DIODES
VOLTAGE RANGE
2-83V. 400mV (D0.7
Case) Op ea. 15W (Top -
Hat) 18p ea. IOW (80-10
Stud) 8Ep ea.

QUALITY T TR CO
Pak No. Price

Op
Q 1 20 Red spot transistors pnp 044
Q 2 16 White spot R.F. transistors pnp .. 0-54
Q 3 4 0077 type translators 044
Q 4 6 Matched transistors 0044/45/81/81D 0.54
Q 5 4 0075 transistors .. .. 0.54
Q 6 5 0072 transistors . 0-54
Q 7 4 AC128 transistors pnp high gain .. 0.54
Q 8 4 AC126 transistors pnp 0.54
Q 9 7 OCR1 type transistors .. 044
Q10 7 0071 type transistors ....054
Q11 2 AC127/128 Complementary pairs

pnp/npn 0.64
Q12 3 AF116 type transistors . 044
Q13 3 AF117 type transistors 0-54
Q14 3 00171 H.F. type transistors . 044
Q15 7 2172926 811. Epoxy transistors

mixed colours . 044
5 npn 2 x ST.141 & 3 x ST.140 _ 044
4 MADT'S 2 x MAT 10014x MAT

3 MADT'S 2 X MAT 101 & 1 x MAT

Q17
Q18

Q19
044

. 044
Q20 4 0044 Germanium transistors A.F. 0-54
Q2I 4 AC127 npn Germanium transistors 0-54
Q22 20 NKT transistors A.F. R.F. coded 0-54
Q23 10 0A202 Silicon diodes sub.min. 0.54
Q24 8 0.981 diodes. .. 0-54
Q25 15 IN914 Silicon diodes 75P1V 75111A 0.54
Q26 8 0A95 Germanium diodes sub -min

IN69 044
Q27 2 10A 600 P11' Silicon recti fiere

I8425R . 044
Q29 2 Silicon power rectifiers BYZ13 . 0-54
Q29 4 Silicon transistors 2 x 274696, 1 x

2N697, 1 X 2N698 .. 044
7 Silicon switch transistors 2N706

npn 0.54

8 Silicon switch transistors 2N708,

Q30

Q31

Q32

Q33
Q34

Q35

Q36
Q37
Q38

npn
3 pop Silicon transistors 2 x 2N1131.

1 x 2141192 . 044
3 Silicon npn transistors 2N1711 044
7 Silicon npntransistors 2N2360,

500MHz (code P397) .. 0-54
3 Silicon pnp TO -5. 2 x 2N2904 a

1 x 2N2905 - . 044
7 2143646 TO -18 plastic 300MHz npn 0.54
3 2N3053 npn Silicon transistors .. 0-54
5 pnp transistors 3 x 2803703,

2 x 2N3702 . 0-54

SSSIC 65p each

ALL PRICES INCLUDE V.A.T.
MAMMOTH I.C. PAK

APPROXIMATELY 200 PIECES ASSORTED
MANUFACTURERS' FALL -OUT INTE-
GRATED CIRCUITS INCLUDING LOGIC
74 SERIES LINEAR and AUDIO AMPLI-
FIERS. MANY CODED also SOME
UNKNOWN TYPES -YOU TO IDENTIFY.

PAK NO. M.I.C. 200
PRICE El IS per PAK including P. & P. and VAT

1975 CATALOGUE
INTEGRATED CIRCUIT PAKS

Manufacturers' "Fall Outs" which include Functional and Part -Functional Units.
These are classed as 'out -of -spec' from the maker's very rigid specifications, but
are ideal for learning about I.C.'e and experimental work.
Pak No. Contents
UIC00 =12 x 7400
171001=12 x 7401
UICO2=12 x 7402
IJICO3=12 x 7403
ITIC04=12 x 7404
UIC05 =12 x 7405
U1006=8 x 7406
111C07=8 X 7407
UIC10=12 x 7410
1.11C20=12 x 7420
UIC30 =12 x 7430
UIC40 = 12 x 7440
111041=5 x 7441
171C42 = 5 x 7442

Price
044
0.54
0.54
044
044
0.54
0.54
054
054
044
0-54
0.54
0-54

'0.54
171C43 =5 x 7443 044
U1044=5 X7444 044
171045 = 5 x 7445 044

Pak No. Contents Price
UIC86 =5 x 7486 0.54
UIC90 =5 x 7490 0.54
UIC91=5 x7491 044
UIC92 = 5 x 7492 0.54
131C93=5 x 7493 0 54
UIC94 =5 X 7494 0.54
UI095 =3 x 7495 044
U2C96 = 5 x 7496 0.54
UIG100 = 5 x 74100 0.54
171C121 =5 x74121 0.54
UIC141= 5 x 74141 0.54
1710151=5 x 74151 0-54
U10154=5 x 74154 044
1310193 = 5 x 74193 0.54
UIC199 =5 x 74199 044

ITICXI= 25 Assorted
74's 1.66

Paks cannot be split, but 25 assorted pieces (our mix)1 available as PAK UIC X1 .

Pak No. Contents Price

U1C46 = 3 x 7446 044
1110413= 5 x 7448 0.54
111050 = 12 x 7450 044
171051 =12 x 7431 044
UIC53 =12 x 7453 0.54
UIC54 = 12 x 7434 044
U1060=12 x 7460 044
111C70 =8 x 7470 064
U1C72=8 x 7472 044
U1C73=8 x 7473 0.64
171074=8 x 7474 044
men =8 x 7476 0.54
UIC80 = 5 x 7480 0.64
UIC81=5 x 7481 0.64
UIC82 =5 x 7482 044
111C83= 3 x 7483 044

NOW READY 10p

SUPER PUS
NEW BI-PAK UNTESTED

SEMICONDUCTORS
ED

GUARANTEED in Every Pak, or money back.

Pak No. Description Price

U I 120 Glass Sub -Min. General Purpose Germanium Diodes .. 044
U 2 60 Mixed Germanium Transistors AF/RF .. 044
U 3 75 Germanium Gold Bonded Sub -Min. like OAS. 0A47 .. 044
13 4 40 Germanium Transistor. like 04381, AC128 . 064
U 5 60 200mA Sub -Min. Silicon Diodes 0.54

U 6 30 Sil. Planar Trans. NPN like BSY95A. 2N706....054
U 7 16 811. Rectifiers TOP -HAT 750mA VLTG. RANGE up to 1000 044
U 8 50 811. Planar Diodes DO -7 Glass 230mA like 0A200/202 .. 044
U 9 20 Mixed Voltages. 1 Watt Zener Diodes . 0.04
U10 20 BAYSO charge storage Diodes DO -7 Glass
Ul 1 25 PNP 811. Planar Trans. TO -5 like 2N1132. 2N2904 044
U19 30 PNP-NPN SIi. Transistor. 00200 & 26 104 044
1714 150 Mixed Silicon and Germanium Diodes......054
U15 25 NPN Oil. Planar Trans. TO -5 like B FY51, 2N697 054
U16 10 3 Amp Silicon Rectifiers Stud Type up to 1000PIV 0.54
U17 30 Germanium PNP. AF Transistors TO -5 like ACY 17.22 .. 054
1118 8 6 Amp Silicon Rectifiers BYZ13 Type up to 600 PIV 044
U19 25 Silicon NPN Transistors like BC108
U20 12 1.5 Amp Silicon Rectifiers Top Hat up to 1000 PIV 044
1321 30 AF. Germanium Alloy Transistors 20300 Series & 0071 0.54

1123 90 MADre like MHz Series PNP Transistor. 0.54

U24 20 Germanium 1 Amp Rectifiers GJM Series up to 300 PIV 0-54
1125 25 300M14. NPN Silicon Transistors 2N708. 105127
U26 30 Fast Switching Silicon Diodes like IN914 Micro -Min. 044
U29 10 1 Amp SCR's TO -5 can, up to 800 PIV CR81/25-600
1132 25 Zener Diode. 400mW DO -7 case 3-18 volts mixed .. 044
1133 15 Plastic Case I Amp Silicon Rectifiers IN4000 Series 054
U34 30 Silicon PNP Alloy Trans. TO -5 BCY26 29302/4 . 044
1.135 25 Silicon Planar Teanelstore-F.RF TO -18 2N2906 .. 0.54
U36 25 Silicon Planar NPN Transistors T0-5 BEY50/51/52 .7 0-54

U37 30 Silicon Alloy Translators 80-2 PNP 00200, 28322 .. 0-54

U38 20 Fast Switching Silicon Trans. NPN 40071111x 2N3011 .. 044
U39 30 RF. Germ. PNP Transistors 2N1303/5 TO.5 . 044
U40 10 Dual Transistors 6 lead TO -5 2N2060 . 044
U43 25 Oil. Trans. Plastic TO -18 A.F. BC113/114 644
1744 20 5111. Trans. Plastic TO -5 BC115/NPN - -044
1345 7 9A SCR. T066 up to 600PIV 1.08
1746 20 UnijunctIon transistors similar to TI843 -E44
1747 10 TO220AB plastic triace 50V 6A
U48 9 NPN 811. power translators like 2N3055
1'49 12 NPN Sit. plastic power trans. 60W like 2N5294/5296 1.08

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

FREE
One 55p Pak of your
own choice free with
orders valued 14 or over

CADMIUM CELLS
ORP12 48p

NEW LOW PRICED TESTED S.C.R.'S
PIV 50 100 200 400 600 900

Op Op Op Op Op Op
IA TO5 042 047 0.27 0.32 0.42 0-83
3A T066 047 0.27 042 0.42 0.52 0.70
5A 1066 049 0.52 0-54 0-59 0.75 0.88
5A 1064 049 0.52 044 0-62 0.75 0.88
7A 1048 0-52 0.55 0.62 0.67 0-84 0-99

10A TO48 0-55 0-63 0-67 0.83 1.07 142
IBA TO48 0-58 0.62 0.67 0.77 0-97 1.50
30A 1048 1.27 1.54 1.76 1.93 - 4.40

2N3055
115 WATT OIL
POWER NPN
45p EACH

2 Amp. BRIDGE RECTS.
SO v RMS 35p each

100 v RMS 409 

D1699 NPN SILICON
DUAL TRANSISTOR

200 v RES 46p (Similar to 2N20613)
400 v RES 602

1 25 100+
1,000 v RES 55p 
Size 16 mm x 113. mm. 028 0-56 043

LINEAR INTEGRATED CIRCUIT PARS
Manufacturers' fall -out.

Pak No. Contents

RON 10 x 709
7 x 710

171.10741 7 X 741
ULIC747 5 x 747
ULIC748 7 X748

Price
0.54
0-54
0-54
0.64
044

SIL. RECTS. TESTED
PIV 300mA 730mA IA 15A 3A 10A 30A
(D07)(8016) Plastic (3016)(8010)(8010)(T0481

50
100
200
400
600
800

1000
1200

p p
06 06
05 07
06 10
08 15
09 17
IS 10
14 80
- 86

IN4001
1N4002
1N4003
1N4004
1N4005
IN4006
1N4007

P P PP
05 08 16 El 60
06 10 17 E3 75
07 12 22 26 1.00
08 15 30 38 1.35
10 18 36 45 1.90
11 SO 38 55 2.10
12 25 48 65 2.50

30 58 75 340

DIACS
FOR USE WITH
TRIACS.
BRIO° (D32) 25p each

10 amp POTTED
BRIDGE RECTIFIER

on heat si nk. 
100PIV. 99p each

TRIACS
VBOM 2A 13A 10A

TO -6 TO -66 TO -48

p EP
100V 33 65 88

200V 66 66 09
400V 77 83 141

Giro No. 388-7006

Please send all orders direct to warehouse and despatch department

HI-PAK
P.O. BOX 6, WARE  HERTS

Postage and packing add 15p. Overseas add extra for airmail.
Minimum order 55p. Cash with order please.

Guaranteed Satisfaction or Money Back
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FAST SERVICE.

RECIPMEIS
58-60 GROVE ROAD,
WINDS OR,BERKS.

SEND C.W.O. ADD VAT TO ALL PRICES IN U.K. P&P 15F. EUROPE 25P.OVERSEAS 65P.

MONEY RACK IF NOT SATISFIED.
LARGE STOCKS. LOW PRICES.
ALL BRAND NEW TOP GRADE FULL
SPEC DEV10ES.CALLERS WELCOME.

CATALOGUE/LIST FREE SEND S.A.E.

Digital Displays Ililb
702

MINITRON 3015E
0-9DP 11.15 ea

LED 0.3" digit
O-9DP 11.49 ea

JUMBO LED 0.6"
0-9DP 12.25 ea

LIQUID CRYSTAL
6 digit 118

WO 14P.
MINI PIN SOURCE OR RED DIFFUSE
LEDS.209 STYLE.NO CLIP. 14P ea

T1L209 RED LED & CLIP 17P ea

BIG 1" RED LED & CLIP 18P ea

ORANGE & GREEN LEDS:
MINI 25P ea.BIG & CLIP 33P ea

INFRA RED LED 11.235777 33P.
PS12 PHOTO IC/amp/switch 11.

DIGITAL CLOCki
MOS INTEGRATED CIRCUITS.
AY51224 4 DIGIT CLOCK supplied
with 14pin socket & data 14.25

MM5311/14 6 DIGIT CLOCK with
28 pin socket & data 17.50

3;DIGIT DVM AY53500 17.50
MC1303 11.20 '1d1C11 COUNTER/DRIVER 17.50
MC1306 49p

CASSETTE
MC1310 & LED 12.69
MCI312 SQamp 12.50

mechanicseJ2.50 MC1330
MC1339

69p
1

MC1350 5Sp
MC1351 71p

As used in imported types MC1352 71p
costing E100.Only requires 14C1357 11
a case & electronics.Heads MC1358
supplied.Send for data 15p. MC1375 11.;5

703
709
709
710
720
723
741
741
741
747
748

M's 8 Santflcondu,Mom
OPA 69p
RF/IF 28p
T099 21p
DIL 14 29p
DIL 14 .36p

Radio 11.39
Regulator67p
1099 29p
DIL8 31p
DIL14 31p
Dual 741 89p
DIL 8 36p

SYLREO CASSETTE MECHANISM.

1505 IC A/D
Converter 17

7805 1A5V 11.59
7808 1A8V 11.69
7812 1Al2V 11.69
7815 1A15V 11.69
76009 114 AF 75p
76013 6W AF11.39
8038 Sig Gen 13

CA3046 69p
LM301 OPA 49p
LM307 OPA 49p
LM308 HiBoPa 95p
LM309K Reg.12.29
LM371 RF/IF 12
LM372N AF/IF 12
LM373 13
LM377 2x2W 12.69
LM380 2W AF 99p
LM381)2xpre.12
LM382)amp 12
LM3900 4x0PA 69p

MFC4000 114 AF 35p
MFC4060 54p
MFC6030 52p
MFC6040 90p
MFC8010 11.10
MFC8040 11

NES31 35V/us 12
NE536 FET OPAI2
NE540 Driver 11
NES46 AM Rxi1.50
NE550 2v ref 79p

NE555 TIMER 67p

NE556 Dual"11.30
NE560 PLL 13.15
NE561 PLL 13.15
NE562 PLL 13.19
NE565 PLL 12.69
NE566 Gen 12.49
NE567 code 12.69
SN72709 709 29p
SN72741 741 31p
SN72748 748 36p
SN76131 11.20
SN76660 FMIF 11
SN76611 IF 11.25
TAD loo & IF 12

ZN400E 13
ZN402T 11.75
ZN403 Servol2.50

ZN414 AM Rx11.09

7411 TTL
7400 etc gates 167
7413 schmitt 31p
7447 driver 11.09
7470/72 32p
7473/74/76 39p
7475 48p
7490 Counter 63p
7492 Counter 69p
74121 mono , 45p
74141 driver 83p

Full range in Cat.

SPECIAL OFFERS

741 29p MFC4000 35p
555 67p ZN414 11.09

BC107,BC108,BC109 9p ea
2143055 39p Three for 11
115W/T03 or 90W plastic
2N3819E 16p 2N3053 17p
BFY50/51/52/53 all 18p
IASOVrect 4p ea 1N914 4p

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
BC182/3/411p
BC212/3/4.12p
.A or L
BCY70/1/2 15p
BD131/2 39p
BFY50/1/2 18p
BFY53 17p
BSX20 12p
MJE2955 95p
MJE3055 62p
MPU131put 49p
0A91 8p
TIP29A 48p
TIP30A 57p
T1P31A 61p
TIP32A 73p
TIP41A 78p
TIP42A 89p

TIP2955 90p
TIP3055 5Sp
TIS43 UJT.25p
IN4001
IN4004 6P
IN4148/914
23697 13p
2N706/8 10p
2N2646 49p
2N2904/5 20p
2N2926royg 9p
2N3053 17p
233055 39p
2N3614 49p
2N3702/3 9p
2N3704/5 10p
233706/7 9P
2N3708/9 8p
2N3710/11 9p

2N3563/64 16p
2N3566/67 16p
2N3638 16p
253641/2 16p
2338191 16p
2N3832E 17p
2N3904/6 14p
234249 16p

B2Y88 400mW
ZENERS 9p

BRIDGE RECT
IA SOV 20p

GAS SENSOR 12
GAS " KIT 15

TAG 1/400 551
CIO7D1 SCR
4A/400V 55p

SC146D TRIAC
10A 400V 75p

vero ,01LCW
VERO PINSi36 25p.

COPPER CLAD VEROBOARD 0.1"
2105" 27p.21x31" 24p.3431"27p.
31x5" 29p.31x17. 11.50

DIL IC's BOARDS'6x41" 11.50
24 way edge connector 60p
36Way 90p. PLAIN 31.x17 11
FACE CUTTER 417. FEC ETCHANT

DAL4111perneOp
PRINTED CIRCUIT BOARD KIT 11.69
COPPER BOARD 6x4" 40p.
DESOLDER BRAID reel 59p

HEATSINKS
5f/T05 8 18f/T018 Sp ea.
TV4 12p.TV3/703 16p.4Y1/103 29p.

CAPACITORS
22pf to 0.1uf 4p ea.ELECTROLYTIC

2SV 2/10/50/100uf 6p.1000uf 20p
PRESETS VERT:Sp.RESISTORSSS lip

POTS ABor EGIN
ROTARY:12p.SWITCH 13p.DUAL 38p.

SLIDERS:SINGLE 26p.DOUBLE 48p.

SWITCHES:SPST 18p.DPDT 25p.
MINI I":SPST 39p.PUSH 39p.

BENCH POWER SUPPLY 3-12V 15.

DIN PLUGS all 13i ea.Sockets 9p
TRANSFORMERS lA 6/12V 11.34
BHA 0002 MODULE 15WATT AMP 15
EA1000 4W AF MODULE 12.49
8W/12V FLUORESCENT LIGHT 83.

PROFESSIONAL
GOLD PLATED

GREY NYLON.
8,14 or 16 PIN
ONLY 15p each.

MIN

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

free ! Brochure, without obligation to:

BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL

Dept. EB25, P.O. BOX 156, JERSEY
NAME _

ADDRESS

BLOCK CAPS please

-,,-,

411n , 3fin METER.
50/4A or WOOk.(3.85. IIP P.

00,
& P.

MULTIMETER Model C-7081
GN Range Doubler 50,000 ohm/
volt High Sensitivity Meter
[1010. 20p P.& P. MUM- ,

TAPE Immummi
RECORDER

LEVEL ioali
W -IMETER

METER

Model D62

20,000 ohm/

volt, EMS.
15p P. & P.

500/4A, 70p. Sp P. & P.

CARDIOID
DYNAMIC

MICROPHONE

Model LAD -130. Fre-

quency response 50-

15,000c/s. Impedance

Dual 50K and 600 ohms,

£6.55. I 1 p P. & P.
811

l *lb  --..
'NET"Slik. -itiall

-.4..ri
. ...../71

3 WATT STEREO
AMPLIFIER

L4-30. 10p P. & P.

All above prices include 8% V.A.T. LARGE S.A.E. for List No. 10.

Special prices for quantity quoted on request.

M. DZIUBAS
158 Bradshawgate Bolton Lancs. BL2 IBA

116 Practical Electronics February 1975



VARIABLE VOLTAGE TRANSFORMERS

INPUT 230/240V a.c. 50,60 OUTPUT
VARIABLE 0-260V All Types
SHROUDED TYPE
200 watt (I amp) L900
0 5 KVA (2( amp) (MAX) LIO 00

I KVA (5 amp) (MAX) L14 70
2 KVA (10 amp) (MAX) [2810
3 KVA (15 amp) (MAX) 01 15
4 KVA (20 amp) (MAX) L72 50

37,5 amp (MAX) [10250
CARRIAGE AND PACKING EXTRA
OPEN TYPE I amp (panel mount) L9.00

L.T. TRANSFORMERS
0, 10, 17, 18 Volt at 10 amp, L7.90. Post 60p.
0, 6, 12 Volt at 20 amp. L9. Post 60p.
0, 12, 24 Volt at 10 amp. L9.20. Post 60p.
0, 6, 12, 17, 18, 20 Volt at 20 amp. L1040. Post 60p.
Other types to order at Short notice -Phone your
enquiries.

AUTO TRANSFORMERS
Step up step down
0-115/200/220/240 Volts.

At 75 watt 12'64. Post 36p.
ISO watt L318. Post 36p.
300 watt L620. Post 50p.
500 watt 1920. Post 65p.

1000 watt L12.00. Post 80p
,=,

300 VA ISOLATING TRANSFORMER
115/230-230/230 volts. Screened. Primary two
separate 0-115V for 115 or 230 volt. Secondary two
I I5V at 150 VA each for 115 or 230 volt output.
Can be used in series or parallel connections. Fully
tropicalised. Length 13.5 cm. Width II cm. Height
13.5 cm. Weight 15 lb.
SPECIAL OFFER PRICE L5. Carr. 80p.

A.C. MAINS TIMER UNIT
Based on an electric clock, with
25 amp single pole switch,
which can be preset for any
period up to 12 hrs. ahead
to switch on for any length
of time, from 10 mins. to
6 hrs. then switch off. An
additional 60 min. audible
timer is also incorporated. Ideal
for Tape Recorders, Lights,
Electric Blankets, etc. Attractive satin copper finish.
Size 135 mm x 130 mm x 60 mm. Price L2. Post
20p. (Total incl. VAT and Post 1238).

VENNER TIME SWITCH
TYPE MSQP
200/250 Volt 2 -0N/2 -OFF ery 24
hours at any manually pre-set time. 20
amp. contacts. Fitted diecast case. Tested
and in perfect condition 1475. Post 25p.

COIN MECHANISM (Ex London Transport)
Unit containing, selector mechanism for 1p, 2p and
Sp coins. Micro switches, relays, solenoid operated
hopper. 24 volt D.C. Precision built to high stand-
ard. Incredible VALUE at only E250. Post 60p.

230/250 VOLT A.C. SOLENOID
Approximately 111b pull. Size of feet 11"x 1
Price [1.00. Post 15p.

24 VOLT DC SOLENOIDS
UNIT containing I heavy duty solenoid approx. 25Ib
pull I inch travel. Two x approx. Ilk pull # inch travel.
6 approx. 4oz. pull -I- inch travel. One 24 volt d.c.,
1 heavy duty single make relay. Price L250. Post 60p.
ABSOLUTE BARGAIN.

'STC' 6" RED ALARM BELL
24/48 volt DC. Brand New.
Price [4. Post 50p.

'GENTS' 6" ALARM BELL
200/250V AC/DC. Brand New. Price L5. Post 60p.

INSULATION TESTERS
Test to I.E.E. Spec. Rugged metal
construction, suitable for bench or
field work, constant speed clutch.
Size L.Bin, W.4in, H.6in, weight 61b.
1,000V, 1,000 megohms, [34. Post
60p. 500V, 500 megohms, L28. Post
60p.

NEW'

600 WATT DIMMER SWITCH
!._

Easily fitted. Fully guaranteed by makers.
is) Wci 11 controluor sucpe otto

at mains
of

voltage.
lighting

Complete with simple instructions.
.- [2/5. Post 25p.

All Mail Orders -Callers --Ample Parking
Dept. PE2, 57 BRIDGMAN ROAD
CHISWICK, LONDON W4 5BB

Phone 01-995 1560
Showroom open Mon. -Fri.

STROBE ! STROBE ! STROBE !
Build a Strobe Unit, using the latest type Xenon
white light flash tube. Solid state timing and
triggering circuit. 230/25QV a.c. operation.
EXPERIMENTERS' ECONOMY KIT
Speed adjustable I to 30 flash per sec. All
electronic components including Xenon Tube
and instructions 1630. Post 30p.
INDUSTRIAL KIT
Ideally suitable for schools, laboratories, etc.
Speed adjustable 1-80 f.p.s.
Approx. 6 output of Hy-Lyght. Price L14.00.
Post 50p.
HY-LYGHT STROBE MK III
For use in large rooms, halls and utilises a silica
tube, printed circuit. Speed adjustable 0-20 f.p.s.
Light output greater than many (so called 4
Joule) strobes. L14. Post 50p.

THE 'SUPER' HY-LYGHT KIT
Approx. four times the light output of our well
proven Hy-Lyght strobe.
 Variable speed from 1.13 flash per sec.
 Reactor control circuit producing an intense

white light. ONLY L22. Post 75p.
ROBUST, FULLY VENTILATED METAL
CASE. For Hy-Lyght Kit including reflector On.
Post 25p.
Super Hy-Lyght case including reflector L8. Post
'60p.
7 -inch POLISHED REFLECTOR
Ideally suited for above Strobe kits. Price 55p.
Post 15p.

COLOUR WHEEL PROJECTOR
Complete with oil -
filled colour wheel.
100 watt lamp. 200/
240V AC. Features
extremely efficient op-
tical system. 118.50.
Post 50p.
6 INCH COLOUR WHEEL
As used for Disco
lighting effects, etc. Price L4.50. Post 30p

BIG BLACK LIGHT
400Watt. Mercury vapour ultra violet lamp.
Powerful source of u.v. P.F. ballast is
essential Price of matched ballast and bulb
06. Post [I. Spare bulb O. Post 40p.
BLACK LIGHT FLUORESCENT U.V. TUBES

4ft 40 watt. Price L550. Post 30p. (4ft to
Personal callers only). 2ft 20 watt, L4.15.
Post 25p. (For use in standard bi-pin. MINI.
I2in 8 watt, L1.60. Post 15p. 9in 6 watt,
L1.30. Post 15p. Complete ballast unit and
holders for 9in and I 2in tube, [11.70. Post
25p. (9in and I tin measures approx.)

U.D.I. SINGLE CHANNEL
* 750 WATT MANUAL/AUTO DIMMER *
* 750W Solid State Fader, with three functions. y

Manual fade; Auto fade -up; Auto fade -down.
* Automatic cycling up and down. Functions *
* selected with 'three -position' rocker switch. *
* Two ranges of cycling for 'Flashing' or 'Slow *
4. blending'. Ready built module 6" x 3" glass y
LI fibre board incorporating 10 amp TRIAC.
7, Two or more modules for top quality colour ,
* blending and flashing effects. PRICE 115. "X

Post 30p.
WWWWWWWWWWWWW WW WW * * W W

230V FAN ASSEMBLY
Continuously rated, removable
aluminium blades. Price [I.
Post 20p.

PRECISION CENTRIFUGAL BLOWER
Mfg. Airflow Developments Ltd.
Heavy Duty continuously rated,
smooth running. 230/240V a.c.
motor. Size: 16 x I 4cm (case
only). OAL 15cm. Aperture
6 K 6cm. L6.50. Post 50P

230/240 VOLT A.C. EXTRACTOR 
FAN KIT
Comprising of impeller, continuously
rated motor, motor housing and fix-
ings as illustrated. Price L1.75. Post
25p. (Total incl. VAT and Post 12'16).

TRIALS
GENERAL ELECTRIC POWER -G LAS TRIACS
10 amp. Glass passivated plastic triac. Latest device
from U.S.A. Long term reliability. Type SC146E
I ()amp, 500 PIV, (I.00. Post 5p. (Inclusive of data and
application sheet.) Suitable Diac 18p.

All prices are subject to
8')., VAT. (8p in the £)

To ail orders add 8% VAT to total
value of goods including carriage

packaging.

SERVICE
TRADING CO.

Superior Quality Precision Made
NEW POWER RHEOSTATS

New ceramic construction, vitreous
enamel embedded winding, heavy
duty brush assembly, continuously
rated.

25 WATT 10/25/50/100/150/500/1k/ohm.
0 40. Post 10p.
50 WATT 1/5/10/25/50/100/250/500 I.5k/
ohm trio. Post 10p.
100 WATT I /5,10,25/50/100/2501500/1k/r5k/251s1
3.55/5k ohm L3.30. Post 15p.
Black Silver, Skirted knob calibrated in Nos.
1.9. I tin. dia. brass bush. Ideal for above 22p each.

RELAYS SIEMENS, PLESSEY, Etc.
MINIATURE RELAYS

Col.(I) I 2 3 4
Coil ohms
Col. (2) 58 5-9 16 c/o 80p
Working 150 4-9 I 2 c/o 70p
d.c. volts 185 8-12 6M 60p
Col. 3 308 9-14 4 c/o 75p
Contracts 410 12-20 4 c/o 80p

700 16-24 4M 2B 60p'
Col. (4) 700 16-24 4 c/o 110P"Price 700 20-30 6 50p
HD= 2.500 31-43 2 c/o HD 60p
Heavy duty 2,500 36-45 6M 60p

9,000 40-70 2 c/o 60p
15k 85-110 6M ' 60p

Incl. Base All prices incl. P. & P.
6 VOLT D.C. I make contacts 35p. Post 10p.
9 VOLT D.C. RELAY
3 c/o 5 amp contacts. 70 ohm coil. 75p. Post 10p.
12 VOLT D.C. RELAY
3 c/o 5 amp contacts. 120 ohm coil. 75p. Post 10p.
24 VOLT D.C. 3 cio 75p. Post 10p.
2 HD c'o 700 ohm coil. 7Sp. Post 10p.
4 Co 300 ohm coil. 85p. Post 10p.
CLARE-ELLIOTT TYPE RP764I GB
Miniature relay. 675 ohm coil. 24 Volt D.C. 2 c/o.
70p post paid.
100 VOLT A.C. 2 c/o sealed type, octal base
7Sp. Post 10p.
24 VOLT A.C. 3 h.d. c/o. 65p. Post 10p.
24 VOLT A.C. Mfg. by 117.2 h.d. c/o contacts.
55p. Post 10p.
240 VOLT A.C. RELAY. Mfg. by ITT. 240V A.C.
10 amp h.d. c/o contacts. Octal plug in base (not
included). Price 75p. Post 10p.
230.240 VOLT A.C. RELAY. Mfg. by Arrow 2 h.d.
15 amp do contacts. Amp connectors. Price II.
Post 10p.
22.0;240 VOLT A.C. RELAY
3 c/o 5 amp contacts. Sealed. Incl. 11 -pin base
(not included). 11.2.5. Post 10p.
HEAVY DUTY A.C. SEALED RELAYS
I IOV. 2 co. 20 amp contacts. LI 25. Post 10p.
Many others from stock -phone for details.

VERY SPECIAL OFFER
MINIATURE ROLLER MICRO
SWITCH. 5 amp. c/o contacts.
NEW. Price 10 for LI50. Post 10p.
(Min. order 10). Ditto simple c/u type.
20 for LI50. Post 10p. Ditto press to break only 20
for (POO. Post 10p. Ditto press to make only. 20 for
[1.00. Post lop.
230/240 VOLT A.C. MINIATURE MOTOR.
20 R.P.M. Price LI. Post 10p.

BODINE TYPE N.C.I.
GEARED MOTOR
(Type J) 71 r.p.m. torque 101b. in.
Reversible 1,70th h.p. cycle 0.38
amp. (Type 2) 28 r.p.m. torque 20
lb. in Reversible I/80th h.p. 50 cycle 0.28 amp.
The above two precision made U.S.A. motors are
offered in 'as new' condition. Input voltage of motor
115v A.C. Supplied complete with transformer for
230/240v A.C. input.
Price, either type 1625. Post 50p or less trans-
former [3/5. Post 40p.

11114;

'FRACMO' 240 VOLT A.C.
50 cycle SINGLE PHASE
GEARED MOTOR
33 r.p.m. 301b. ins. Reversible.
Fitted with mounting feet.
Brand New. 114. Post 60p. (Total price-incl. VAT
[15/7).
HIGH VISIBILITY PANEL MOUNTING
LED's. 0.25 inch mounting. 0.16 inch lens. Typical
parameters 2V, 20M amps all type. Supplied complete
with snap in mountings and data. Red 4 for [I, Green
3 for LI, Yellow 3 for [I. Post 10p. (in order) ([1).

LED READOUTS
7 series, L/F1 d.p. one-third high
character. 14 pin D.I.L. Available in
RED or GREEN. Price L1.65. Post 10p.
4 for [6. Post paid.

Personal callers only. Open Sot.

9 LITTLE NEWPORT STREET
LONDON WC2H 7JJ

Phone 01-437 0576
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HOME RADIO (Components) LTD. Dept. PE, 234-240 London Road, Mitcham CR4 3HD Phone 01-648 8422

240 pages
Over 6,000 items

Nearly 2,000 pictures

65p plus 33p PF AO SC TK AN NDD

Send off the coupon today. It's
your first step to solving your
component buying problems.

The price of 98p apples only TO customers in the U K and to
BFPO addresses

I've been dealing with Home Radio Components for a number
of years and I've never felt I was a customer; rather that I'd
joined a bunch of enthusiasts who were out to help me every
way they could. This shows itself in many ways. Take their
catalogue for instance. Several pages are taken up with inform-
ation such as useful formulae, how to choose a microphone,
the meaning of conventional signs, resistor and capacitor
codes. Every page in that catalogue must cost them a great deal
of money, and these things can't show them a direct return.
On the other hand it does show that they care! There is a whole
page telling you the best way to order, plus carefully worked out
order forms, and two pages showing how you can open a credit
account. Then there is their philosophy with the catalogue.
They are anxious that the good customer will get it for the
minimum price, so they include 14 coupons each worth 5p if
used as directed. Don't take my word for it, try it for yourself,
join the merry band! Membership is automatic, once you buy
a catalogue. Send off for it to day. It costs 65p plus 33p postage
and packing but with the coupons you can get back 70p-the
whole cost of the catalogue plus 5p towards the postage.
Complete the coupon below and send it to the address shown,
with your cheque or P.O. for 98p.

Please write your Name and Address in block capitals

NAME

ADDRESS .

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

Regd No
912966 London
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PE
A HEALTHY MARKET

I
N home constructor circles the component supply position
has been a major bone of contention on many occasions

in the past. It is pleasing, therefore, to comment upon the
greatly improved situation we are currently enjoying. Part
of this general improvement in the market is due to addi-
tional retail outlets which have come into existence to serve
the private constructor. In recent times more industrial dis-
tributors have taken a close and quizzical look at the home
constructor field; some, certainly, have liked what they have
seen and have decided to extend their operations into this
market, either through an extension of their existing business
organisations, or through new companies launched to deal
exclusively with small -order business.

Maybe the potential trade offered by the amateur market
has assumed greater importance because the industrial busi-
ness, on the other hand, has lost some of its former buoyancy
under present difficult economic conditions. Cynics may
indeed see this as the main reason for this late conversion
of some suppliers to the home constructor market. But the
cause matters infinitely less than the effect produced. All
conversions are very welcome and we hope more will follow.

Whatever may in fact be the state of the industrial market,
it is obvious that many component distributors have at last
realised that the home constructor market represents rather
more than peanuts. No sensible business man can afford to
turn a blind eye to an area which still shows continuing
growth during what is freely admitted to be a gloomy and
rather stagnant period in trading affairs. So what could be
more natural than a redirection of some of the accumulated
components, especially the latest semiconductor devices,
towards a market where demand persists and looks like grow-
ing even more.

As well as the opening up of additional retail outlets, signi-
ficant changes have come about in the kind of components
now made available to the amateur, both by the long estab-
lished suppliers of this market, and the newcomers. Circuit
modules, for example, originally intended for the exclusive use
of set manufacturers have for some time now been featured
in the advertisements and catalogues of component retailers.
The range of i.c.'s listed has expanded, and devices which a
few years ago would have been considered "too advanced"
for the amateur are now commonplace lines.

This emancipation of components owes much to the revela-
tion of their existence through designs published in magazines
such as P.E. The brusque statement "not available to the
amateur market" was frequently heard in the past from sales
executives of some of the larger and important component
makers. This discouraging and rather haughty kind of
utterance is not so commonplace today, we are delighted to
say.

F.E.B.

Editor
F. E. BENNETT

Editorial
R. D. RAILTON Assistant Editor
D. BARRINGTON Production Editor
G. GODBOLD Technical Editor
S. R. LEWIS B.Sc.

Art Dept.
J. D. POUNTNEY Art Editor
R. J. GOODMAN
K. A. WOODRUFF

Advertisement Manager
D. W. B. TILLEARD
Phone: 01-634 4202

P. J. MEW
Phone: 01-634 4210

C. R. BROWN, Classified
Phone: 01-634 4301

Editorial & Advertising Offices:
Fleetway House, Farringdon St.
London EC4A 4AD
Phone: Editorial 01-634 4452

Advertisements 01-634 4202
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THE INCREASING interest in water sports, particu-
larly sailing and power -boating, being shown

these days has resulted in the development of a
number of electronic devices for the boat owner.
Not least amongst these is the marine speedometer
with analogue readout, similar to the familiar car
speedometer.

Such an instrument gives an immediate indication
of the speed of water past the hull of a boat and is
of use in both power and sail work for tuning and
performance observations.

THE SYSTEM
In basis, a marine speedometer is made up of two

parts, a transducer capable of sensing the speed of
the water past the hull and a converter which changes
the transducer signal into a visual indication of this
speed.

Various methods have been used to sense the rela-
tive speed, including propellers, water wheels and
even wands forced back against spring .action. Of
these the propeller type is generally favourite for a
variety of reasons and the present case makes use of
a commercially available skeg-mounted propeller
unit manufactured by E.M.I. and readily available
as a spare for the Emilog.

The pick-up system is shown in Fig. 1 from
which it will be seen that the skeg mounting takes
the propeller away from the hull of the boat. Whilst
the distance is in fact small, only a matter of inches
overall projection, it is sufficient to avoid problems
due to "skin effect" adjacent to the hull where the
water flow is not indicative of boat speed.

The transducer design is simple and thus reliable.
the hub of the propeller

and the variation in magnetic field caused as this
rotates is detected by, the coil mounted inside the
hull. Assuming a non-magnetic hull, this of course
gives a distinct advantage to this system since the

Fernte Rod

Boat hull

Impeller

sonead

Coil 'potted' in
polyester resin

Plastic drain
pipe

5keg

Direction
of flow

Fig. 1. The speedometer skeg and pick-up system

hull need not be broken at all, the skeg being
mounted on the outside whilst the coil is located
inboard.

The rate of pulses from the coil alters in a fairly
linear fashion with the boat speed and thus it is
possible to carry out calibration of the electronics
and indicator on the bench if required. Of course,
a final check over measured distances and times
would be needed for optimum accuracy.

MARINE
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PICKUP COIL
The coil is basically very simple, consisting of

around 28g or 1 oz of 40 s.w.g. copper wire wound
round a 2in length of kin ferrite rod. The finished
coil can be potted in epoxy resin in a former made
up from a 2in length of lin diameter plastic drain
pipe. In this way the unit is fully protected against
the vagaries of boat bilge environments.

It is advisable to use co -ax for the lead to the
indicator head as the signal from the coil is small

150mV at 7 knots) and the input to the indicator
sensitive.

The potting operation is fairly simple and should
not require too much resin. Probably about loz of
Araldite will suffice. As this is normally fairly stiff
in consistency it is suggested that the tubes be
warmed gently before use and, if still rather stiff,
a few drops of methylated spirit will help the flow
if mixed in during the 2 -part mixing stage.

After casting, the setting process can be
accelerated if this is allowed to take place in a warm
environment and should take about 20 minutes to
reach firmness. Twenty-four hours is required for
real hardness.

Fig. 2 shows the circuit diagram of the electronics
for the speedometer. The very small signal from
the pickup coil is amplified by the operational ampli-
fier ICI and then fed to a Schmitt trigger TRI, TR2.
This latter provides a square wave output with a
fast rise time which is used to drive a monostable,
TR3, TR4 which provides a chain of pulses of
constant length and a repetition rate equal to the
rotation rate of the propeller.

Finally, the pulse chain is fed to an output ampli-
fier TR5 which drives an indicating meter MEI.

Ranges of 0 to 10 and 0 to 20 knots are obtained
by selecting VR2 or VR3, R17, and SI (not shown).
SI can be part of S2, giving off, range I and range 2
positions.

COMPONENTS . .

Resistors R9 5.6kD
R1 1.5kiI R10 4.7ki1
R2 12kil R11 10kt)
R3 3 3M I-2 R12 6.8kD
R4 3.3kS2 R13 8.2k11
R5 33ü R14 101(1)

R6 2.7k0 R15 3.3kO
R7 12ki/ R16 3.3kD
R8 1.5kt/ R17 39012

All 41W 5%

Capacitors
C1 15µF, 40VW elect.
C2 10nF, 160VW polyester
C3 0.22pF, 250VW polyester
C4 68µF, 16VW elect.

Potentiometers
VR1 2.2ki/ skeleton preset, Olin matrix
VR2, 3 47012 skeleton preset, Olin matrix (2 off)

Semiconductors
IC1 SN72741 (741 operational amplifier)
TR1 to 4 BC113 (4 off)
TR5 BC108
TR6 BFY51
TR7 2N1305
D1, 2 BZY88 C6V2 (2 off)

Miscellaneous
Material for pick-up coil, wire, 2in ferrite rod,
Araldite etc.: Emilog impellor: suitable case or
housing, preferably plastic: Veroboard, Olin
matrix: Co -ax cable and plug/socket: 2 batteries,
PP3 or PP6, 9V or alternately 2 x 1kO, 1W resis-
tors: 1mA meter suitably rescaled: S1, SPCO
and S2, DPCO.

SPEEDOMETERBy C. GAMMONS
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Fig. 2. Circuit diagram of the marine speedometer showing range switching

POWER SUPPLY
In the prototype the unit was powered by two

PP6, 9V dry batteries, the input rails being stabi-
lised using TR6, TR7, D1 and D2. The stabilisation
circuitry should be retained with all forms of power
supply for optimum results though the dry batteries
may be replaced by the boat supply or some other
source.

Of course, if a 12V boat supply is used it will need
to be wired to give 6, 0, 6V, just as a 24V supply
would be tapped to give .12, 0, 12V if this is used. In
fact the centre tap can be supplied by putting two,
MU I W resistors across the full supply in series and
connecting OV to the centre point thus formed.

AN 45111 V.44  s
10.0# .roki "  .; ,,,1 {.  

   .  . * .   ..  .  *   

Veroboard component layout for the marine
speedometer

0
Batt comm.

CONSTRUCTION
A Veroboard cutting and component layout dia-

gram is shown in Fig. 3. Assembly follows normal
practice and it is recommended that a holder be used
for the i.c.

After assembly, the completed card can be tested
by connecting suitable batteries or a bench supply
and feeding about 215mV of 50Hz audio signal from
an a.f. oscillator (or indeed a small mains trans-
former with a suitable attenuator network on the
output) to the input.

With such an input the meter deflection should
be between 1 and f.s.d. It should be adjusted to give
a reading of 1 f.s.d. by suitably altering VR1. In
the present circuit VR2 is set to mid position.

An alternative method of supplying the 50Hz sig-
nal is to use the pickup coil itself. This is placed
next to a mains transformer so that current is
induced in the coil and this in turn is used to drive
the indicator circuitry.

In this way both the coil and the electronics are
tested at one time although one has to be careful
with respective positioning of coil and transformer
due to the presence of 100Hz pickup at certain
distances.

If the circuit proves to be impossible to calibrate
then a wiring and full circuit check is in order and
it is recommended that a reasonable 20kO/V meter
be used for this.

The final step in calibration involves the meter
scale markings. If the meter carries a 0 to 10 or
0 to 100 scale then this will suit as it stands for a 0
to 10 knot scale. If the basic scale needs alteration
then the scale plate should be carefully removed
from the instrument and the unneeded numerJs
removed with an abrasive rubber, Vim or some simi-
lar gentle compound. If care is taken the face will
not be damaged and the new figures and lettering
required can be put on using pressure -adhesive let-
tering such as Letraset.
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'Section discarded
if 36 rail board is
used

14E1

TR6

R15 I TO S2a
(BATT+)

15 BATT. COMMON

Fig. 3. Veroboard cutting and component layout for the marine speedometer of Fig. 2

The illustration of a prototype meter shows how
both scales and an associated range switch may be
arranged in a die-cast box.

HOUSING
There are a number of alternative methods of

housing, extending from the die-cast box to some

rather well -made plastic cases now available. In
any case, the housing chosen should be capable of
protecting the circuit board from the usually
unfriendly environment of a boat.

The Einilog impeller unit can be obtained from
EMI agent chandlers but in the event of difficulty
contact: EMI Marine, Cramptons Road, Seven -
oaks, Kent.

(0000000s006060 coscoo-000600000006- c

ATTENTION MUSIC LOVERS!
" MOAVInA

This new piano will be demonstrated at the next meeting of the
Electronic Organ Constructors Society*

2.30 p.m., SATURDAY, FEBRUARY 15
at St. DAVID'S CHURCH HALL, Lough Road, London, N.7
(Five minutes walk from Caledonian Road Tube Station-Piccadilly Line)

* The E.O.C.S. has extended an invitation to P.E. readers to attend this preview of our next exciting project

0000000 0.0.03000.0)0.0.00.M.000.0.9.000000
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FOR SCINTILLATING
SOUND

NI-II ON MOWS
By D. S. GIBES & I.M. SHAN c Eng m, E E.

THIS month full constructional detail for the
Orion will be given together with test and

fault finding procedures.

COMPONENTS
%n effort has been made to use standard, easily

obtainable components as far as possible, most of
which can be obtained through firms advertising in
this magazine.

Components which require special attention are the
0.33 ohm wirewound resistors. These should be low
inductance types such as the 0.33 ohm, 2.5W from
R.S. Components, the Welwyn W2I 3W or C.G.S.
C3A 3W. No other types should be used.

CONSTRUCTION
It is best to start by assembling the printed cir-

cuit board. The layout of this is shown in Fig. 2.1.
The three push-button switches should be mounted
first, followed by all the resistors and capacitors.
Take care with the polarity of the electrolytic and
tantalum bead types. Some tantalum capacitors are
now marked with the polarity, but the colour coded
type are not. The polarity of these can be deduced
from Fig. 2.2.

All the semiconductors can now be soldered in
place. Take care to connect the E -Line transistors
the right way round.

The four fixing screws for the output transistors
must be nylon, and these screws also hold the heat -
sink to the board. The heatsink is a six inch
length of heavy gauge I in x I in x in aluminium
angli. Mica washers should be used under all the
output transistors and a thin smear of . silicone
grease or heatsink compound is beneficial in reduc-
ing the thermal resistance.

The bias transistors TR7 and TR 107 are held

 Ferranti Ltd.

down on to the heatsink by 6BA screws and a thin
strip of metal to give good thermal contact. Care
should be taken not to overtighten these screws or
damage to the transistors may result. The screws
should be just sufficiently tight to hold the bias
transistors firmly against the heatsink, and can be
locked with a blob of paint if desired. A small
smear of silicone grease under the bias transistor
helps in achieving good thermal contact.

Finally, all the connecting wires required should
be soldered into the board, and the board checked
carefully for mistakes and for solder "bridges"
between adjacent tracks.

DRILLING
The main chassis should be drilled as shown in Fig.

2.3 and all the holes carefully deburred. Take special
care with the three holes for the push-button switches
as these need to be accurately placed and will remain
visible after assembly. Errors or careless drilling
will spoil the appearance of the finished amplifier.

A slight modification is necessary for the four
DIN input sockets to be fitted to the back of the
case. The left hand side of both the back panel and
the back of the cover are removed and the hole
created is filled with a 2in wide strip of aluminium
sheet. This strip is clamped between the heatsink and
the back of the case of the amplifier (Fig. 2.5).

LABELLING
If the drilling has been done carefully it may be

possible to label the panels without any further
preparation, but if scratches have appeared these
should be removed by rubbing lightly with wire
wool lubricated with soap and water. Rub in one
direction along the length of the front and back
panels until all the scratches have been removed.

The panel should then be dried and given one
thin coat of protective lacquer, such as Letraset 101
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Fig. 2.1. Same size layout of printed circuit board
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Fig. 2.4. Drilling details for the
output transistor heatsink. "N"
holes should be drilled using the
mounting plate of Fig. 2.5 as a
template
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or Letracote. This gives the panel a smooth sur-
face to which the instant lettering will adhere well.
The panels can then be lettered using Letraset or
some similar instant lettering. Take great care to
get all the words level and evenly spaced as a little
carelessness will spoil the appearance of the ampli-
fier. After the lettering has been completed it should
be sprayed with two further thin coats of protective
lacquer.

CHASSIS ASSEMBLY
After the drilling has been completed and the

panels lettered the wooden ends can be screwed
back in place. The mains transformer should then
be mounted, followed by the two fuseholders and
the clamps for the smoothing capacitors.

The four rectifier diodes should be soldered to
their tagstrip and mounted in place. Any suitable
piece of tagstrip with five or more tags can be
used and the case should be drilled to suit. The
rotary mains switch and the headphone jack can
then be fitted.

The complete printed circuit board is fixed in
place with two lin spacers at the front, and by the
four 4mm output sockets and two 4BA screws at
the rear. Take care that the printed circuit board
does not short against any of the screws in the
corner of the case. If the push-button switches do
not quite line up with their holes they can be bent
slightly on their tags.

FUSE
C35

C34/35
JUNCTION

HEADPHONE
JACK

BALANCE VOLUME

L.H.

OUTPUT

BAST

Rear view of amplifier

The potentiometers and the selector switch are
next fitted and the wiring up commenced. Screened
wire should be used between the DIN input sockets
and the selector switch, between the selector switch
and the input stage, to the tape inputs, and between
the balance control and the main amplifier inputs,
but ordinary connecting wire is satisfactory else-
where. All leads should be as short as possible and
the output and power supply leads should be kept
well away from the preamplifier part of the circuit
and all leads carrying low level signals.

A piece of thin insulating material should be glued
inside the top cover over the terminals of the mains
transformer to eliminate the possibility of the cover
touching the terminals if anyone should lean on
the top of the case.

TESTING
After all the constructional work has been com-

pleted, check the circuit carefully for errors, and
turn the iwo bias potentiometers VR5 and VR105
fully anticlockwise.

TUNER INPUT

..... _-

(312SIB

2kfl B
3

SELECTOR
SWITCH

Rig

R2
5102

R101

AUX. INPUT
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VOLTAGE TABLE 2.1

Location Voltage

Across D4 and D5 1.3V
Across R43 0.6V
Across R39 0.6V
TR6 collector - 1.2V
TR8 collector 1.2V
D3 anode 12V
TR4, TR5 emitters 0.7V
Dl anode 15V
D2 cathode -15V
IC1 (pin 6) OV
TR3 emitter -1.2V
TR2 collector 1V
TR2 emitter 9.2V
TR1 emitter -0.7V
C3 14V
C4 14V
C34 30V
C35 - 30V
All voltages are measured relative
to chassis with no signal input.

The initial testing should be done with a IA fuse
(FSI) and with the speakers disconnected and the
volume control set at minimum.

Connect a meter reading 0-500mA or 0 -IA in the
positive rail, between C34 and FSI, and switch on.
The meter should read about 80mA. Now turn
either VR5 or VR105 until the reading on the
meter increases by about 10mA.

Leave the amplifier running for about 10 minutes
and then readjust if necessary. Repeat this procedure
for the other channel. Check the voltage across the
output terminals of each of the amplifiers. This
should be less than 0 V.

The loudspeakers and the record player deck or
tuner can now be connected and the amplifier tested
on music. Fuse FSI can be left as 1 amp if only
speech and music operation is required, but it should
be increased to 2 A if the amplifier is to be driven at
full power of if it is to be used with a transformer
load (e.g. a Quad electrostatic loudspeaker).

VOLTAGES
A table of voltages (Table 2.1) is given to assist in

fault finding. Due to the unregulated power supply
there may be considerable variations in some volt-
ages due to mains voltage variations and so
differences of up to 20 per cent from the values given
do not necessarily indicate a fault. Voltages are
measured with the volume control at
a meter of at least 20.000 ohms/volt.

EARTH LOOPS
Earth loops are a common problem with audio

systems, usually evident as a loud hum on both
channels. They arise when two pieces of equipment.
such as an amplifier and a turntable, are both con-
nected to a mains earth. Different voltages are
induced in the earth leads of the two units and this
causes a 50Hz current to flow in the braid of the
screened cable connecting them. The fault can be
cured by removing one of the earths, preferably
not the amplifier, and the other equipment is then
earthed via the amplifier.

FAULT FINDING
It is difficult to give specific advice as the number

of possible faults in a newly built amplifier is very
large and a fault in almost any component will
affect the amplifier in some way. However the fol-
lowing general advice can be given:

Fault on Disc Radio. Check Disc input stage.
Fault on Tape. Check Tape input and inter-

connecting leads between amplifier and tape
deck.

Fault on all inputs. Check tone control, main
amplifiers and power supply.

If you find any dud transistors do not assume
that the transistor was the only fault. Transistors
can easily be destroyed as a result of a fault else-
where in the circuit and the circuit should be
checked thoroughly for wiring errors or incorrect
components before replacing. Failure to do this may
result in blowing up the replacements as well!
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Now there's Doram,you need never
wait for electronic corn

7 -day service.
Buy the new Doram

catalogUe and you could have
your components within 7 days
of our receipt of your order.

If you don't,you'll have
your money back and no
questions asked.

What you won't get is
a tedious wait. Which goes on.
And on.And on.And on.
You know just where you are
with Doram.
Millions of components.

Doram is a brand-new
deal for serious amateurs.
It's a complete door-to-door
components service operated
by mail order.

You buy the Doram
catalogue for 25p (that's a
yearly reference book for the
price of a pint) and then you
order from it.

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

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

No -quibble guarantee.
It's just about impossible

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

But even 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.
All branded goods.

All goods supplied are
branded goods. Made by big -

name manufacturers like RS,

Mullard,SGS-ATES, Ferranti,
Siemens etc.

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
lot easier.

For 25p that can't be
bad, can it?

T=II
ENCLOSE 25p! PLEASE

SEND ME THE NEW DORAM
CATALOGUE.

 Name

Address

Dorom Electronics Limited, I
PO Box TR8,

IWellington Road Industrial Estate, I
Wellington Bridge, Leeds 1S122UF.

I*This will be refunded on orders
of £5 (less VAT) or more received
by us before March 31st,1975.

Le2NM I
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/Marshall
A. Marshall (London) Ltd. Dept. PE
42 Cricklewood Broadway London NW2 3DH Telephone 01-452 0161 2 Telex 21492
& 85 West Regent Street Glasgow G2 20D Telephone 041-332 4133

Everything you need is in our
New 1975 Catalogue
available now price 25p
(100 pages of prices and data)

Call in and see us 9-5.30 Mon -Fri
91-5.00 Sat

Trade and export enquiries welcome

Popular Semiconductors BD135 0.43 BFY 19 0.62
274456 0.80 2N2907 0.22 2744061 0.11 AD150 0.83 BC171 0.13 80136 0.49 BFY20 0-50
2N456A 0.85 2N2907A 0.24 2N4062 0.11 AD161 0.45 BC172 0.11 BD137 0.35 BFY29 0.40
2N457A 1.20 2N2924 0.14 2N4126 0.20 AD162 0.45 BC182 0.12 BD138 0.83 BFY50 0.23
2N490 3.16 2N2925 0-17 2744289 0.34 AD1611 PR BY182L 0.12 BD139 0.71 BFY51 0.23
2N491 3.58 2N2926 2N4919 0.54 AD162I 1.05 BC183 0.12 BD140 0.87 BFY52 0.21
2N492 3.99 Green 0.12 2N4920 0.99 AF109R 0.40 BC183L 0.12 BDY20 1.05 BFY53 0.18
2N493 4.20 Yellow 0.11 2744921 0-73 AF115 0.24 BC184 0.13 BF115 0.25 BFY90 0.75
2N696 0.22 Orange0.11 2744922 0.84 AF116 0.25 BC184L 0.13 BF116 023 BRY39 0.23
2N697 0.16 2N3003 0.25 2N4923 0.83 AF117 0.20 BC186 0.25 BF117 0.43 BU104 2.00
2N698 0.40 2N3054 0.80 2745172 0-12 AF118 0.55 13C187 0.27 87119 0.58 BU105 2.25
2N699 0,45 2N3055 0.75 2745174 0.22 AF124 0.30 BC207 0.12 BF121 0.25 C106A 0.46
2N706 0.14 2N3390 0.26 2745175 0.26 AF125 0-30 BC208 0.11 BF123 0.27 C106E3 0.55
2N706A 0.18 2N3391 0.23 2745176 0.32 AF126 0.28 BC212K 0.18 BF125 0.25 C106D 0.55
2N708 0.17 2N3391A 0.29 2745190 0.92 AF127 0.28 BC212L 0.15 BF152 0.20 C106E 0.43
2N709 0.42 2N3392 0.13 2745191 0.95 AF139 0.39 BC214L 0.16 BF153 0,21 CA3020A 1-80
2N711 0.50 2743393 0.13 2N5192 1.24 AF170 0.25 BC237 0.13 BF154 0.20 CA3046 0.70
2N718 0-23 2N3394 0.13 2745195 1.46 AF172 0-25 BC238 0.13 BF158 0.23 CA3048 2-11
2N718A 0-28 2N3402 0.18 2745245 0.43 AF178 0.55 BC239 0-13 BF 159 0.27 CA3089E 1.96
274720 0.50 2743403 0.19 2N5457 0.49 AF179 0.85 BC251 0.20 BF160 0.23 CA30900 4.23
2N721 0.55 2743440 0.59 2N5458 0.45 AF180 0.58 BC252 0.18 BF161 0.42 CD4000 0.51
274914 0.22 2743441 0.97 2N5459 0.49 AF186 0.46 BC253 0.23 BF163 0.32 CD4001 0.51
274916 0.28 2743442 1.25 40361 0.48 AF200 0.35 BC257 0.14 87166 0.32 CD4002 0.51
274918 0 32 2743414 0.20 40362 0.50 AF239 0.51 BC258 0.13 BF167 0.21 CD4009 1.07
2N929 0.30 2743415 0.21 40363 0.88 AF.240 0-72 BC259 0.14 BF173 0.24 CD4010 1.07
2N1302 0.19 2N3416 0.34 40389 0.46 AF279 0.54 BC261 0.20 BF177 0.29 CD4011 0.54
2N1303 9.19 2N3417 0.24 40394 0.56 AF280 0.54 BC262 0.18 BF178 0-35 CD4015 2.55
2741304 0.24 2N3638 0.15 40395 0-85 AL102 0.75 BC263 0.23 BF179 0.43 CD4016 1.02
2N1305 0.24 2N3638A 0.15 40406 0.44 AL103 0.70 BC300 0.38 BF180 0,33 CD4017 2.66
2741306 031 2N3639 0.27 40407 0.33 BC107 0.16 BC301 0.34 ElF181 9.34 C04020 2.96
2741307 0.22 2N3641 0.17 40498 0.50 BC108 0.15 BC302 0.29 8F182 0.40 CD4023 0.51
2741308 0.40 2N3702 0.12 40409 0.52 BC109 0.19 BC303 0.54 BF183 0.40 CD4024 1.90
2N1309 0.36 2743703 0.13 40410 0.52 BC113 0.15 BC307 011 BF184 0.30 CD4027 1.56
2741671 1.44 2N3704 0.14 40411 2.00 BC115 0.17 BC307A 0.10 BF185 0.30 CD4028 2.34
2N1671A 1.54 2743705 0.12 40414 3-55 BC116 0-17 BC308 0.12 BF194 0.12 CD4029 3.79
27416718 1.72 2743706 0.09 40430 0.85 BC116A 0.18 BC308A 0.12 BF195 0.12 CD4041 2.11
2N1671C 4.32 2743707 0.13 40583 0.23 BC117 0.21 BC308B 0.09 BF196 0.13 CD4044 2.11
2741711 0.45 2743708 0.10 40601 0.67 BC118 0.11 BC309 0-10 BF197 0.15 CD4047 1.66
2741907 5.50 2743709 0.11 40602 0.46 BC119 0.29 BC309A 0.10 BF198 0.18 C04049 090
2742102 0-50 2743710 0.12 40603 0.53 BC121 0-23 BC309B 0.10 BF199 0.18 CD4050 0.90
2N2147 0-78 2743711 0.11 40604 0.56 BC125 0.16 BC237 0.21 BF200 040 LM301A 0-40
2742148 0.94 2743712 0.96 40636 1.10 BC126 0.23 BC238 0.19 BF225J 0.19 LM304A 2.03
2742160 0.90 2743713 1.20 40669 1.00 BC132 0.30 BC337 0.19 BF237 0.22 LM309K 1.88
2N2192 0.40 2743714 1.33 40673 0.70 BC134 0-13 BC338 0.19 BF238 0.22 LM702C 9.75
2N2192A 0.40 2743715 1.50 AC107 0.51 BC135 0.13 BCY30 0.54 BF244 0.21 LM709
2742193 0.58 2743716 1.80 AC113 0.16 BC136 0.17 BCY31 0.54 BF245 0.13 TO99 0.40
2N2193A 0-61 2N3771 2.20 AC117 0.20 BC137 0,17 BCY32 1.15 BF246 0.58 BOIL 9.38
2N2194 0.73 2N3772 1.80 AC126 0.20 BC138 0.24 BCY33 0.45 BF247 0.49 14DIL 0-40
2N2194A 0.30 2N3773 2.65 AC127 0.20 BC140 0.34 BCY34 0.49 BF254 6.96 LM723C 9.99
2N2218A 0.22 2743789 2.06 AC128 0.20 BC141 0.29 BCY38 0.55 BF255 0.17 LM741
2742219 0.24 2N3790 2.40 AC151V 0.25 BC142 0.23 BCY39 1.50 BF257 0.46 TO99 9.40
2N2219A 0.26 2N3791 2.35 AC152V 0.17 BC143 0.25 BCY40 0.87 BF258 0.59 8DIL 0.40
2742220 0.25 2N3792 2.59 AC153 0.25 BC145 0.21 BCY42 0.28 BF259 0.55 14DIL 9.39
2742221 0.18 2N3794 0.24 AC153K 0.33 80147 0.12 BCY58 0,21 BFS21A 2.30 LM747 1.00
2N2221A 0.21 2743819 0.37 AC154 0.20 BC148 0.13 BCY59 0.22 BFS28 0.92 LM748
2742222 0 20 2743820 0 64 AC176 0.23 BC149 0.12 BCY70 0.17 BFS61 0.27 BOIL 0.80
2.4222A 0 25 2743823 0.78 AC176K 0.33 BC153 0.18 BCY71 0.22 BFS98 0.25 14DIL 0.73
2N2368 0.25 2743900 0.28 AC187K 0.23 BC154 0.18 BCY72 0.13 BFX29 0.30 LM7805 2.00
2742369 0 37 2743901 0.32 AC188K 0.34 BC157 0-14 BCY87 3.54 BF X30 0.27 MC1303P
2N2369 0 41 2N3903 0.24 ACY18 0.24 BC158 0.13 BCY88 2.42 BFX44 0.33 1.262N2646 0.55 2N3904 0.27 ACY19 0.27 BC159 0.14 BCY89 0.97 BFX63 2.48 MC1310 2.92
2742647 1.12 2743905 0.24 ACY20 0.22 BC160 0.37 BD115 0.75 BFX68 0-30 MC1458CP1
2742904 0.22 2743906 0.27 ACY21 0.26 BC167B 0.13 BD116 1-00 BFX84 0.24 0.79
2N2904A 0-24 2N4036 0.53 ACY28 0.20 BC1680 0.13 BD121 0.75 BFX85 0-30 MJ480 0.90
2742905 0.24 2744037 0.42 ACY30 0.58 BC168C 0.11 80123 0.32 BFX87 0-28 MJ481 1.14
2N2905A 9.26 2744058 0.16 AD142 0.59 BC169/3 0.13 80124 0.87 BFX88 0.25 MJ490 0.98
2742906 0.19 2744059 0.09 AD143 0.80 BC169C 0-13 130131 0.40 BFX89 0.45 MJ491 1.38
2N2906A 0.21 2744060 0.11 AD149V 0-58

I BC170A 0.11 BD132 0-50 BFY18 0.52 MJE340 0.45

Integrated Circults-TTL Reductions!
SN7480 0.75 SN7495 0.80 57474151 1-10

SN7400 0.16 SN7409 0.33 SN7430 0.16 SN7450 0.16 0747481 1.25 SN7498 1.00 SN74153 1-09
SN7401 0.16 SN7410 0.16 SN7432 0.45 SN7451 0.16 SN7482 0.87 SN74100 2.18 SN74154 1.50
SN7401AN SN7411 0.28 SN7437 0.35 SN7453 0.16 SN7483 1.20 SN74107 0.43 SN74155 1.53

0.38 SN7412 0.28 SN7438 0.35 SN7454 0.18 5N7484 0.95 SN74118 1.00 SN74157 1.06
SN7402 0.16 5147413 0.50 SN7440 0.15 SN7460 0.16 5N7485 1.58 Sh174119 1.93 SN74160 1.58
SN7403 0.18 5747416 0.45 SN7441 0.85 SN7470 0.30 SN7486 0.45 5N74121 0.57 SN74161 1.59
SN7404 0.24 SN7417 0.30 SN7442 0.85 SN7472 0.38 SN7490 0.85 SN74122 0.80 SN74162 1.58
5747405 0.24 SN7420 0.18 SN7445 1.59 SN7473 0.44 SN7491 1.10 SN74123 0.75 SN74164 2.01
SN7406 0.45 SN7423 0.37 SN7446 2.00 SN7474 0.48 SN7492 0-75 SN74141 1.00 SN74165 2.01
SN7407 0.45 SN7425 0.37 SN7447 1.30 SN7475 0.59 SN7493 0 85 SN74145 1.44 SN74167 4.10
SN7408 0.25 SN7427 0.45 SN7448 1.50 SN7476 0.45 SN7494 0.85 SN74150 1.44 SN74174 1-80

Diodes and Rectifiers OPTO & LED's Bridge Rectifiers
PIV 50 100 200 400 600 800 1000 Red. green and yellow Plastic
1 5 15p 179 20p 22p 25p 27p 30p 0.16 diameter 31p 50

3 15p 17p 20p 229 25p 27p 30p 0,20 diameter 33p 100
10 - 35p 409 47p 56p - - DL707 (2.35 or 4 for 200
35 849 92p 1.18 2.15 2.52 3.65 4.20 Minitron (1.55 400
Cathode Stud Only IN3766 (35A 800pv) (3.85 I743786 (35A 1000pv) (4,20 600
IN34A 10p BA102 25p BA145 17p BY237 120 0A47 74p 0A90 7p SCR's
IN914 7p BA110 25p BA154 12p BYZ10 359 0A70 749 0A91 7p }A
IN916 7p BA115 7p BY100 15p BYZ11 32p 0A73 10p 0A95 7p 1AAAnSF BA141 17p BY126 15p BYZ12 30p 0A79 7p 0A200 7p 1 2A
AA129 15p BA142 17p BY127 1749 0A9 10p 0A81 Op 0A202 10p 3A
BA100 1Se BA144 12p BY140 C1 0A10 20- 0A85 10 0A210 27 4A

MJE2955
1.12

MJE3056
0.66

MP8111 0.32
MP8112 0.40
MP8113 0.47
MPF102 0.39
MPSA05 0.25
MPSA06 0.26
MPSA55 0.26
MPSA56 0.27
NE555V 0.70
NE560 4.48
NE561 4-80
NE565A 448
0C23 1.35
0C28 0.76
0C35 0.50
0C42 0.50
ocas 0.32
0071 0.20
0072 0-25
°CBI 025
0083 0.24
ORP12 0.55
R53 1.20
RL54 0.15
SC350 1.6a
SC36D 1.46
SC4OD 1.89
SC41D 1-32
SC45D 1.89
SC45D 1.96
SC5OD 2-60
SC51D 2.39
SL414A 1.80
SL623 4.59
TAA263 1.00
TAA350 2.10
TAA621 2-03
TAA661B

1.32
TAD100 1.50
Filter 0.70
TBA271 0.64
TBA641B

2.25
TBA800 1.50
TBA810 1.50
TIL209 0.30
TIP29A 0-49
TIP30A 0.58
TIP31A 0.52
TIP32A 0.74
TIP33A 1.01
TIP34A 1.51
TIP35A 2.09
TIP36A 3.70
TIP41A 0.79
TIP42A 0.90
TIP2955 0.93
TIP3055 0.60
ZTX300 0-13
ZTX302 0.20
ZTX500 0.15
ZTX502 0.18
ZTX530 0.21

SN74175 1-29
SN74176 1.44
SN64180 1.44
SN74181 5111
SN74190 1.95
SN74191 1.95
SN74192 2.05
SN74193 2.30
SN74196 1.58
SN74197 1.58
SN74198 3.16
SN74100 2.88

PW TELETENNIS NIT
As featured on BBC Nelionwid and inthe
Daily Mall 2 Oct 14 Ideal game for whole
family. No need to madly your TV set. lust
plugs In to aerial pocket
Perm 11.1 as follow. A Resistor Peck 21

P. 6 P 20p B Potentiomoter Psck E1.25
P 6 P 20p C Capacitor Pack E3-10 P 6 P.
20p 0 Semiconductor Pack 214.50 P 6 P
20p E IC SOckata E. P 6 P 10p. F Trani,form, t1.15 P 6 P PCBs t750
P & P 20p. II Switches E4.50 P & P 20p
' UHF Modular Oil Et -SO P 6 P 20p
Special Prices -complete Mt a lulling

E2 P P 50p Section. A -F Inc!
[23.50 P 6 P 30p Assembly instructions
with cOrnolet kit or >5p on request

P.C. Marker Pen Delo 33PC
Price 87p
Zeners 400MW 2 7V -43V 119.1W 3 3V -120V

17p.
IC Sockets 8 OIL 16p. 14 DIL 17p. 16 DIL 2Op.
Liquid Crystals -03
Ex -stock S A E for details of CMOS battery
operated clock kit bang LCD's
Scorpio Car Ignition
VAT
IMF440V (1-10.

BSTB0246 -05. Transformer I2-75.
Minitron (1.55.
DL707 (2.35 or 4 for EL

Resistors Tent Beads
W Tol Price Value Price

5% 1p 0 1/35 14p
5% lip 0 22/35 14p
5% 2p 0.47,35 14p

1 10% 24p 22/35 14p
2 10% 116 4.7,35 lop
24 5% 7p 10/16V lop

5% 9p 47/6 3V 209
10 5% 10p 100/3V 200

Veroboard
Copper Plain
01 0.15 0.1 0.15

2 5 x 3fin 369 25p - 17p
2.5 x 5in 40p 409 - 19p
33 x 39in 409 42p - -

w 5in 45p 47p - 32p
34 x 17in C1.61 [1 .28 [1.00 92p
Pins 36 249 24p

200 899 92p

Trade and Retail supplied.

Potentiometers
Linear or Log Single Double
Rotary Pots lop 459
Rotary Switched 289 -
Sliders 5139 80p
Full range of capacitors
stocked. See catalogue for
details
Presets -Horizontal or Vertical
01W Op 02W 6p 0.3W Op

Construction Kits
1A 2A 4A 6A AV7 Aerial Amps C2.04
0.24 0.32 0.60 0.02 09070 Transmitter [2.74
0.38
0.30

0.37
0.41

0.70
0.75

0.75
0.80 MUE7 Receiver for above (3.22

0.36 0.45 0.85 1.10 EW18 Electronics dice (8.53
0.40 0.52 0.65 1.25 EX20 Electronic Dice +Sensor (7.79
100V
0.43

200V
0.44

400V- 600V- Mall Order
0.45 0.50 0.60 - VAT All prices xclusive P. I P. 20p
0.39
0.47

0.42
0.53

0.53
0.60

0 75
0.90 TRY OUR NEW GLASGOW

0.50 0.55 0.85 -- SHOP
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SPACEVICH
BY FRANK W. HYDE

LIFE SUPPORT SYSTEMS
The U.S.S.R. have always concen-

trated considerable thought on the
value of life cycle support systems
for space expeditions of the future.
They have put such thinking to the
test on a number of occasions, with
remarkable success.

Two such experiments stand out
from others. One of these was the
experiment in which three astronauts
were sealed in a chamber, which
simulated a space cabin, for a year.
This experiment added considerably
to the data on reaction to such a
closed environment.

The second outstanding piece of
research was carried out, using four
astronauts on a special recycling life
support system, for six months.
These men were again in a closed
cabin simulating a space vehicle.
For the duration of the experiment
they were sealed in with an artificial
atmosphere .. created by chlorella
with some additional higher plants.
Much was learned from this venture,
all of it very much what future
planners need to know when setting
up missions for the future.

The latest experiment carried out
at the Institute of Medical -Biological
Problems, lasted for one month with
one astronaut sealed in a small cabin
containing 4.5 cubic metres of air.
This is some 20 times less than the
volume of air available to each
astronaut in Skylab. The main
supply for the support system came
from a reactor in the form of a
30 litre cylinder. This reactor con-
tained chlorella at a very high den-
sity, some 800 to 900 million cells
per cubic centimetre of nutrient
fluid. Ultra -violet light was used
to illuminate the reactor.

During the experiment the
chlorella, with the help of microbe
mineralisers to break down the

urea, renewed both the oxygen
and the water in the cabin. Total
self regulation was not possible
because the carbon dioxide and the
oxygen have different gas exchange
coefficients. The experimenters were
a little apprehensive about the fact
that two of the resultant impurities
methane and carbon monoxide
might reach a dangerous level in
the cabin. However, this fear was
not realised as the accumulation of
the carbon monoxide lasted only
three days and then ceased, while
the methane reached an equilibrium
level after some 12 days.

Because of the imbalance of the
oxygen and carbon dioxide a chemi-
cal absorber to deal with excess
of carbon dioxide was needed. The
exchange between the human being
and the chlorella production means
that for every litre of carbon dioxide
that the astronaut exhales, the
system gives 1.2 litres of oxygen.
Oxygen equilibrium if maintained
gives rise to a surplus of carbon
dioxide. Future systems will be
arranged so that the equilibrium
provided will make absorbers un-
necessary.

An unpalatable part of the diet
that Nikolai Mikhailov, the astro-
naut who was sealed in the cabin.
had to suffer was to eat daily 50
grammes by weight of chlorella.
However, it was laced with more
palatable and homely food and no
doubt this will be taken into account
in future planning.

A BLACK HOLE OR NOT A
BLACK HOLE

The Ulturn satellite discovered
the X-ray source known as Cygnus
X -I. The star, catalogue number
HDE226868, is a bright hot star.
The X-rays come from an invisible
twin and not from the star itself.
It was thought that matter was
streaming from the bright star into
the dark companion. On this sup-
position the dark companion was
labelled a possible "black hole".
This theory was tenable on the basis
of the distance between the two
bodies.

Now, however, new evidence has
been put forward that this distance
may not be as certain as was
thought. A factor of two would be
sufficient to reduce the candidate for
black hole status to a possible red
dwarf. The distance is uncertain
because of the intervening dust.
This is also patchy making it diffi-
cult to make a positive measure-
ment. The further away the object
is the more likely it is for the
obscuring dust to make separation
distance appear smaller than it is.

Support has now come for the
possibility of the black hole being
confirmed from three sources. These
groups have results which correlate.

The data comes from the Coperni-
cus satellite and the orbiting satellite
050-7. There are three groups with
K. Mason. F. Hawkins and P. Sand-
ford of the Mullard Space Science
Laboratory of University College,
Paul Murdin and Ann Savage of the
Royal Greenwich Observatory
handling the Copernicus data and
Fuk Kwok Li with G. Clark hand-
ling the 050-7 data.

They each confirm that the dips
observed in the scans of the streams
going towards the dark member of
the binary are variations of the
X-ray source and suggest that the
variations are predictable as to time.
If this is the case then it may well
show "black hole or no black hole".

LUNAR ROCKS AND
MAGNETISM

Most workers support the view
that the remanent magnetism in the
Lunar rocks implies that at some
time in the past a global dipole
magnetic field existed on the moon
of at least a thousand gammas.
What is still unresolved is where the
field came from in the first instance.

Apart from the possibility of a
solar field which no longer exists
the source could be that there was a
very large galactic field at the time
when the solar system was born.
The Moon could have had an
enhanced magnetic field because of
its close proximity to the earth
during this time.

It is possible that there was a
phase when the Sun ejected matter
at a prodigious rate and created a
cyclonic type of solar wind which
heated and magnetised the lunar
crust. Unfortunately a close exam-
ination of the solar wind particle
tracks does not support this view.
Indeed there was nothing to show
that the solar wind was very different
from what it is now.

Again there is a dissenting view
of this attitude based on the fact
that most rocks analysed have been
on the surface for about five million
years only: this is a short spell.
However, if more rock from much
lower levels could be checked there
might be a more positive answer.
So far the lunar regolith or top soil
does show evidence of a higher
intensity of solar wind in the past.

Some of the more exotic theories
are challenged by the findings of
Mariner /0 in regard to Mercury.
The instruments detected a bow
shock wave similar to that of the
Earth's magnetosphere when it
encounters the solar wind. When
Mariner 10 made its closest ap-
proach of 730 kilometres it detected
a magnetic field of 98 gammas. This
certainly implies that the surface
magnetism of Mercury is of the
order of 100 to 2.000 gammas. This
would be more than sufficient to
divert the solar wind and cause the
bow shock wave.
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MkNY readers will no doubt have seen the press
announcements that the BBC and IBA have

agreed to a common standard for the transmission of
data with the television picture. BBC's Ceefax (see
the facts) and IBA's Oracle (Optical Reception of
Announcements by Coded Line Electronics) are
methods of transmitting written information simult-
aneously with the picture transmission. This written
information can only be seen by viewers having
special equipment to capture and decode the data.

THE PRESENT SITUATION
The idea of broadcasting data signals to send

written information has been discussed by engineers
since the 1930's. Unfortunately the cost of facsimile
equipment, together with the need to load the
machine with paper and ink, has prevented this idea
from getting off the ground.

Today most people have television in their homes
which, together" with the broadcast signal, provide
the means to receive and display written information.
No messy inks or rolls of paper, just the familiar
TV set and a new unit to receive and decode the
data signals.

At the present time the decoding units are not
cheap (they are not even available), but would cost
well over a hundred pounds. A dedicated amateur

A TV set displaying an Oracle index page.
The small unit is the decoder

could build one for a hundred pounds or so, but
remember the transmissions are experimental for the
present. For the future, when one considers how the
cost of an electronic calculator has fallen from over
£1,000 to under £30, there is every hope that these
decoder units can be brought down to the same
level.

OVERALL SYSTEM
The system envisaged will allow the viewer to

select up to 100 "pages" of information and dis-
play each page on his TV receiver. Each page will
consist of 24 rows with 40 characters per row in-
cluding spaces, about 150 to 200 words per page.
This is of course a very low word density, four or
five pages being necessary to give as much informa-
tion as one page in PRACTICAL ELECTRONICS.

Obviously such a system cannot for a variety of
reasons replace a daily newspaper, especially if you
want to read it on the train, but it will be an
additional public information service. For example,
the TV pages will contain such information as an
index, a list of programmes on television and radio,
news flashes, weather forecasts, sub -titles for the
deaf, sporting news, traffic conditions, financial news,
statistics and graphs to supplement economic pro-
grammes and even local events of general interest
in the service area.

In operation the viewer will have a small keyboard
which will enable him to select any one of the 100
pages by pushing the appropriate buttons. He first
selects the index page to see what information is
available. Having decided he wishes to examine page
22 for example, he pushes buttons 22 and waits for
up to 15 seconds, normally less, when the informa-
tion is displayed on his television screen. The infor-
mation is displayed for as long as the viewer wishes
and only erased when he selects another page or
returns to normal viewing.

DATA TRANSMISSION
The data are transmitted on two unused lines

during the frame blanking period of the UHF (625
line) system. The data can be seen by adjusting
picture height control until the frame blanking period
is visible. The data consist of little black and white
dots running along the top of the picture.

The service will not be available in fringe areas
because it is in the nature of digital signals to suffer
rapid impairment as the signal strength weakens.
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HOW DOES IT ALL WORK?
At the present time the system makes use of

lines 17 and 18 (lines 330 and 331 on the interlace
scan), that is two lines of data transmitted in every
frame. Other lines could be used, 13 and 14 for
instance, but these have been found to interfere with
some existing receivers. In the future, alternative
or additional lines may be brought into use.

Fig. 1.1 shows how the data is fitted into the line
period. The data blocks contain synchronisation
pulses, a starting code and the address of each line,
in addition to the actual data. Each line contains
a complete row of 40 characters.

As each "page" contains 24 rows, a page takes
12 fields or 12/50 seconds to transmit. This is four
pages a second, so a "magazine" of 60 pages takes
approximately 15 seconds.

The receiving. equipment stores one page only,
so this transmission rate determines that a wait of
up to 15 seconds is necessary, with the initial 60
page service, before receiving a selected page.

One novel feature of the system is the use of
command codes in the naturally occurring spaces be-
tween words. Whenever a command code is recog-
nised it is automatically displayed as a space.

1007.-
WHITE LEVEL

807.

COLOUR BURST
SIGNAL

30 V. -

DATA BLOCK

LINE 17

(330 INTERLACE)

DATA BLOCK

LINE 18
(331 INTERLACE)

Fig. 1.1. Data is transmitted on lines 17, 18, 330, 331 and
this diagram shows how the data is inserted into
the video signal

INCORPORATION INTO EXISTING
RECEIVERS

Fig. 1.2 shows how the overall system fits together
with a unit incorporated into a television receiver.

The video and synchronisation signals are fed via
a mixing unit which enables the viewer to select
picture, text, or a mixture of the two. A page
number is selected on the page selector and stored
in a register. Signals fed into the data selector are
compared with the register to find the page selected.

When the signals identical to the selected page
occur they are fed to the RAM (Random Access
Memory) where they are stored according to their
line address. The RAM is filled under the control
of the RAM control unit.

Once the RAM is full of data it is like any other
memory unit and could be used to feed information
to any suitable printer. For example, given the
appropriate circuits the information could be fed
to an electric typewriter.

The RAM can be visualised as a large matrix
having rows and columns of data as shown in
Fig. 1.3. Row A represents the first line of 40
characters. To obtain the first character in the line

TO VIDEO AND SYNC

DATA
SELECTOR

VIDEO
MIXING

UNIT

TO VIDEO AND SYNC SEPERATION

V

RAM
CONTROL

UNIT

ROM
CONTROL

UNIT

RANDOM ACCESS
MEMORY UNIT

(RAM)

DATA STORE

READ ONLY
MEMORY UNIT

(ROM)

PRINTER

3

9

PAGE SELECTOR

Fig. 1.2. The basic Ceefax/Oracle system

you address the memory AI and get out the eight -
bit character stored in box Al. The second character
is in box A2 and so on. If the memory is addressed
in sequence and each character fed to a typewriter,
a line of print can be reproduced.

The memory unit has only sufficient capacity to
store the contents of one page, which explains why
you have to wait up to 15 seconds before you get
the next page. This is the time which may elapse
before receipt of the next full page of information.

If the television companies used more lines of
data they could have a magazine larger than 60
pages and still take no longer than 15 seconds to
produce another page. In practice it is most unlikely
that a page selected will have just been transmitted;
so on most occasions the RAM will be refilled with
a new page in about 7.5 seconds.

An Oracle test card. Many of the characters
are in colour

OWLS P . 23 OW  Chon2 24M  SO
I 1'0 11%.11.- <>*. .-./ 4567 89,, .0.07

aelgOG OEFG HIJK- PQM ruvw Kyzr
ssmibc lesg hick Immo tuvw xyz< t)'111

I *es OPkCLE see
Engineering Tost

"".=E'er er; milhAS
c-- 9.1 "ft:.

.*. %JO: ft 11 -MN -:-= sJlaZ sib III
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2 3 38 39 40

A

e

Fig. 1.3. Simplified RAM organisation. In the overall
system the RAM is used to store a single page of
data
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Fig. 1.4. Characters contained in a Read Only Memory
(ROM) designed by Mullard Ltd.

(Reproduced from Technical Note 7, Mul/ard Ltd., October 1974,
TP1404)

A TV set with an integral decoder
(Courtesy GEC Hirst Research Centre)

CHARACTER GENERATOR
Of course Ceefax and Oracle do not employ an

electric typewriter; they use the television screen,
therefore a character generator is necessary. When
the data are read out of the RAM the information
is not lost; they can be read out repeatedly. This
means that each frame of the TV can read the
memory and display it on the screen giving an
apparently "frozen" display of the page of data.
All that is needed is a character generator to display
characters on the TV screen. This is the function
of the ROM (Read Only Memory). The characters
are stored permanently in the ROM and organised
into addresses in the same manner as data are stored
in the RAM. Fig. 1.4 shows the characters con-
tained in a ROM designed by Mullard Ltd. The
addresses are given in binary notation.

To access capital A for example, the ROM is
addressed with 0001 and 100. To display the charac-
ters the data in the RAM are accessed to find out
which character is to be displayed. This character
addresses the .ROM which, together with the ROM
control circuits, display the specified character on
the TV screen.

This sequence of events occurs every frame so
that characters are flashed onto the screen at a
rate of 50 times per second for as long as the data
are held in the memory. The characters are spread
over a number of raster lines, the precise number
being defined in the receiver design. It is expected
that 20 lines will be used for each row, with
characters 14 lines high and six lines between each
row of characters. As the specification is still some-
what tentative, receiver manufacturers have been
asked to make the ROM a plug-in unit on their
experimental receivers.

In next month's article we shall look at the. ROM
organisation in a little more detail together with the
means adopted to ensure accuracy in the received
signals
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INTRODUCING

E AS)
The Elite of
Scandinavian
Loudspeakers

by Macel

High Quality
High Fidelity
Loudspeaker Kits

INTRODUCTORY OFFER INCLUDES VAT AT 8% AND POSTAGE (UK ONLY)
(ALL KITS INCLUDE FULL WIRING DIAGRAM AND CABINET DRAWING)

(8 ohms Impedance)

(3M1ii41,finttrIv TroCt1

comine hobby with pleasure

PRICE LIST (Excl. VAT)
The following include High Compliance Bass Units and Cone Middle/Treble Units.

Klt 91H: 2 way and crossover (1 x 6f" plus 1 x 3f") (8-18 litre box) 10 watts 60-20,000 c/s. £7.35 each.
KIT 94H: 3 way and crossover (1 x 11" x 6f" plus 1 x 3f" plus 1 x 2") (25-40 litre box) 25 watts 45-20,000 c/s.

£13.25 each.

The following include Neoprene Edge Bass Units and Dome
Middle/Treble Units. Outer connecting lead and all internal wiring
with mechanical push -on connectors.

KIT 10-2: 2 way and crossover (1 x 6f" plus 1" dome) (8-12 litre
box) 20 watts 45-20,000 c/s. £15.35 each.
KIT 18: 2 way and crossover (1 x 8" plus 1f" dome) (15-20 litre
box) 30 watts 35-20,000 c/s. £1630 each.
KIT 30: 2 way and crossover (1 x 10" plus 1f" dome) (25-35 litre
box) 35 watt 30-20,000 c/s. £16.95 each.
KIT 35: 3 speakers and crossover (2 x 8" plus lf" dome) (30-40
litre box) 60 watts 30-20,000 c/s. £23.30 each.
KIT 60: 4 speakers and crossover (2 x 10" plus 1 x 6" x 4" plus
1f" dome) (50-70 litre box) 25-20,000 c/s. £34.95 each.

IN=

To MACEL ELECTRONICS LTD
P.O. Box 64, 14 High Street, Ipswich IP1 3LR
Tel. 0473 215465
I enclose cheque/postal order

for

NAME

I ADDRESS

Please debit my 'Barclaycard/Access account. Account number
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WILMSLOW
AUDIO

THE Firm for speakers!

SPEAKERS
Baker Group 25 3. 8 or 15 ohm t7.75
Baker Group 35 3. 8 or 15 ohm t1150
Baker Group 50112 8 or 15 ohm t1250
Baker Deluxe 12In &cone 210.75
Baker Major 12In dcone £.850
Baker Regent 27.75
Baker Superb 214.50
Baker Auditorium 12 21240
Gelation MH11.130. 8 or 15 ohm 21045
Celestion PST8 for Unllex 23.25
Gelation G12M 8 or 15 ohm 212.00
Calestion 0126 8 or 15 ohm [15.00
Celestion G15C 8 or 15 ohm 224.00
Celestion G18C 8 or 15 ohm 23310
Coral Byin dcone roll arr. 8 ohm 22.50
Coral Bin &cone roll Burr. 8 ohm 23.25
EM 131n x Bin 3. 8 or 15 ohm [2.25
EM 13in v 8in 150 die 8 ohm 22.50
EM 131n v 8In 450 titw 3, 8 or 15 ohm 23.75
EM 13In v Bin type 350 8 or 15 ohm [0.25
EM 131n v 81n 20W bass 28.40
EM 8yln 93850 4 or 8 ohm 23.00
EM Sin 14A/7030 mid range 8 ohm 22.50
EM 8 v 5 dicone, roll surr. lOW 22.50
EM 2iin tweeter 97492AT 20.65
Eagle DT33 30W tweeter 25.45
Eagle HT15 horn tweeter 23.10
Eagle CTS cone tweeter 21.75
Eagle CTIO tweeter 8 or 16 ohm 22.55
Eagle MHT10 horn tweeter 2340
Eagle crossover CN23. CN28, CN216 £1.50
Eagle FR4 25.30
Eagle FR65 [9.35
Eagle FRO 21045
Elac 9 5 5911114109 15 ohm. 59RM114 8 ohm 2240
Elite 6Fn 6RM171 dc roll surf. 23.50
Elac flyin 68M220 dcone 22.05
Elac 4in tweeter TW4 [1.50
Elac 10in &cone I0RM239 8 ohm [2.115
Elac 8in 8CS175 3 ohm 2240
Fans Pop 15W 12In 25.25
Fine Pop 251 30W 12In 27.25
Fans Pop 50W 121n [12.00
Fan. Pop 55 60W 12in [1250
Fans Pop 60W 15in 213.25
Fane Pop 100W 18in £24.50
Fen. Crescendo 12A 100W 121n 228.00
Fans Crescendo 1213 bass 220.00
Fans Crescendo 151n 100W £3800
Fane Crescendo 18in 150W 25145
Fans 801T gin drc roll surr. [7.00
Fans 8077 8in drc roll arr. 2315
Fans 8081 8In dic 22.75
Fans 701 twin ribbon horn 235.00
Pane 910 horn 213.75
Fans 920 horn 233.00
Goodman. OP 8 or 15 ohm MOO

Goodman. 10P 8 or 15 ohm
Goodman. 12P 8 or 15 ohm
Goodman. 12P -D 8 or 15 ohm

ES. 30
(12.95
CIS i 75

Goodman. 12P -G 8 or 15 ohm £1575
Goodman. Audiomax 12AX 100W £31150
Goodman* Audlomax 15AX 240.25
Goodman. 15P 8 or 15 ohm 22140
Goodman. 18P 8 or 15 ohm 23000
Goodmans MIclax 750 210.00
Goodman. Avant 100 tweeter 27.25
Goodman. Audlom 100 121n 512.00
Goodman. Axiom 401 121n 217.25
Goodmans Twinakiom 8 E025
Goodman. Twinaxiom 10 £9.00
Ref T27 £525
Kef T15 C800
Kef 8110 27.25
Kef 8200 20.25
Ref 0139 214.25
Kef DNB 2200
Kef DN12 E495Kef DN13 E3. 30
STC4001G super tweeter £4.19
Richard Allan COST Bin die Oskar. GII35
21in 64 ohm. 70mm 80 ohm. 70mm 8 ohm [0.115
2Vin 75 ohm tO 50
7in x 4In 3 or 8 ohm 21.40
8in x Sin 3 or 8 ohm 21.50
10in x bin 3, 8 or 15 ohm 22.30

SPEAKER KITS
Baker Major Module
Fane Mode One
Goodman. DIN 20
Helms XLK25
Heinle XLK30
Heinle XLK50
Kafka 2
Kefkit 3
Richard Allan Twinkit
Richard Allan Triple 8
Richard Allan Triple
Richard Allan Super Triple
Wharfedale Linton 2 kit
Wharfedale Glendale 3 kit
Wharfedale Dovedale 3 kit

each 00.75
each £990
each 2975
pair 222 00
pair £1495
pair 09.95

each f.2475
each 234.75
each 20.115

each 213.75
each £1895
each £23  75
pair 211.25
pair 04  50
pair £5250

PA/DISCO AMPLIFIERS
(carr and ins Eli

Baker Major 100 watt
Linea 30/40
Linear 40/60
Linear 80/100
Linear 100 watt slave

248.75
230-00
£3500
£59.85
244.00

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 j(1.50 palr), tweeters and crasovers 20p

Send stamp for free booklet 'Choosing a Speaker''
ALL PRICES QUOTED INCLUDE VAT .

WILMSLOW AUDIO (Dept. PE)
Loudspeakers: Swart Works, Bank Square, Wilmslow, Cheshire, SK9 1HF.
Discount Radio, PA, Hi-Fi: 10 Swan Street. Wilmslow.

Cassettes Thebest

buy!
Agfa Low Noise Cassettes
AT LESS THAN HALF PRICE! ow

csocue

1
37p

sow
ow

[1600
E773-1005

.10ep
74.175,....

1 a 10
AGFA HIGHDYNAMIC SUPER al"COO x 4 la°Sep

E.3.40
t3.25

C4-70
05110

0190 310p 04.K. 711.S0

AGFA STEREO-CHROM 1 I 10

CHROMIUM DIOXIDE ceCa0p [1so .011Oa
04-
E8.31120

.5.
710-S300

SAME DAY DCSPATCH. P. A P. 1Sp per order

WILMSLOW AUDIO
(DEPT. PE)

10 SWAN STREET, WILMSLOW,
CHESHIRE, SK9 1HF

Cut-price prerecorded cassettes -send stamp for Ilet

COLOUR TELEVISION WITH

PARTICULAR REFERENCE

TO THE PAL SYSTEM
by G. N. Patchett Price L510

ELEMENTS OF TRANSISTOR PULSE
CIRCUITS by T. D. Towers. Price [3.70.

UNDERSTANDING IC OPERATIONAL
AMPLIFIERS by R. Helen. Price L220.

BEGINNER'S GUIDE TO ELECTRONICS
by T. L. Squires. Price L205.

ELECTRONIC .EQUIPMENT RELIA-
BILITY by J. C. Cluley. Price 1.2.6S.

ELECTRONIC HOBBYIST'S IC PRO-
JECTS HANDBOOK by B. Brown.

Price £1'55.

DIGITAL ELECTRONIC CIRCUITS AND
SYSTEMS by N. M. Morris. Price L'240.

RADIO CONTROL HANDBOOK by
H. G. McEntee. Price L210.

DIGITAL LOGIC BASIC THEORY AND
PRACTICE by I. H. Smith. Price LI.65.
UNDERSTANDING AND USING THE
VOM AND EVM by J. Cunningham.

Price LI65.
GE TRANSISTOR MANUAL Price 1130.

* TOTAL PRICE INCLUDES POSTAGE *

THE MODERN BOOK CO.
BRITAIN'S LARGEST STOCKIST

of British and American Technical Books

19-21 PRAED STREET
LONDON W2 1 NP

Phone 01-723 4185
Closed Saturday I p.m.

U

U

.mai
TELEVISION

CAMERA
KITS

CROFTON ELECTRONICS

Complete kits are available for
both "Mullard" and "P.E." design.
Each kit includes a comprehensive
construction manual, and a corn-
pletely FREE technical back-up
service to ensure your success.

VHF and UHF Modulator Kits
also available to allow standard
domestic T.V. to be used as
monitor.

All parts available separately, in-
cluding a wide range of lenses,
vidicon tubes special mains trans-
formers and focus/scan coils, also
available P.W. tele-tennis game.

Send 5" x 7" S.A.E. for full details
or come along for a demonstration
and a chat with our technical staff.

124 Col ne Road, Twickenham
Middlesex TW2 6615
Telephone 01-898 1569

Telex 934642 Cadanac LDN
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BOOK
INAM

ELEMENTS OF TRANSISTOR PULSE CIRCUITS
(2nd Edition)

By T. D. Towers
Published by Newnes-Butterworths
198 pages, 22cm x 13cm. Price £3.50
BASED on a series of articles which first appeared in

Wireless World in 1964, this book provides the
student or engineer with an excellent introduction to
bipolar transistor switching circuits.

It could be thought that nowadays the logic designer
simply needs to put together a number of integrated
circuits and all his problems will be solved, but sooner
or later, a situation arises where it becomes necessary
to return to fundamentals, either because the integrated
circuits do not fulfill all requirements, thus necessitating
discrete component additions to the circuitry, or because
a thorough understanding of the working of the inte-
grated circuits themselves is needed to apply them
efficiently to the job in hand.

Both the principles of transistor switching circuits
and simple building blocks are described in terms suit-
able for the engineer or student who has a basic
knowledge of electronics and the mathematics of tran-

sistor operatidn. Very basic logic systems are described
but there is no attempt to delve deeply into this area.

It is a pity that the book could not be expanded to
include integrated circuit logic systems such as TTL
since these are the transistor pulse circuits the designer
is most likely to encounter, but even so the book gives
enough guidance for the engineer to cope with these
circuits with little extra information.

S.R.L.

HOW THINGS WORK Vol. I & II
Published by Paladin. 13 5 x 19 5cm
Price, paperback £.1 75 each volume
TIIESE two volumes, each over 500 pages in length,

constitute a massive directory of answers to the
age-old questions about machines and technology.
Covering every possible facet of applied engineering
from scientific measurement through the operation of
T.V. to cars, tanks and guns, these volumes will provide
an endless source of interest to the enquiring mind.

Hundreds of illustrations, many in two-colour, pro-
vide for ease of understanding and whilst it could be
said that some are a little small or perhaps not quite
as detailed as an expert in the subject might require,
they provide ample clarification of each subject to give
a clear understanding of the principles involved.

It is probably no exaggeration to say that these
volumes will find a useful place in any home, office,
workshop and school as a swift reference source to the
answers for those difficult questions on operation which
face us all in today's technological age.

R.D.R.

NEWS BRIEFS

Colour TV Certificate
I N response to demands from trade and industry a

new Certificate of Competence in colour television
servicing has been launched by the Radio, Television
and Electronics Examination Board. Up until now there
have been practical tests available in radio and TV
servicing but nothing in colour.

The introduction of this certificate will, it is hoped,
provide a national standard of practical ability which
should reflect in good servicing for the consumer.

The examination is initially restricted to trained and
experienced staff who hold a recognised technical
qualification and who have had a minimum of one
year's full time gainful experience.

Each examined candidate is required to trace a total
of five faults in two hours on different chassis. An
additional half-hour is allowed for adjustment of preset
controls.

In addition to the practical assessment a short written
test concerned with servicing matters is included.

First examinations are expected to start in March
1975. Besides the award of a certificate the Board will
issue a personal identity card.

Further information can be obtained from RTEEB,
Faraday House, 8-10 Charing Cross Road, London,
WC2H OHP.

Electronic Watch Displays
THE latest addition to the Litronix range of products

for electronic watches is a group of four -digit dis-
plays using 1.e.d.s. The complete displays are mounted
on a tiny 0.75in. x 0.21in ceramic substrate and all
versions include a hyphen between the second and third
digits.

Of the four versions available, three arewfull four -
digit whilst one is a 31 -digit type. To reduce space
requirements the packages are provided with solder bump
contacts designed for reflow soldering attachment to
watch modules.

Current pricing is only known for large quantities,
1,000 and upwards, at which it is £3.66 per item, but it
seems clear that the costings on electronic watches are
dropping fast.

Third Motorola Price Cut
YET again we are able to announce a further price

cut in the Motorola CMOS range. This is. the third
cut in under twelve months and is said to be due to
improved production techniques which have not only
reduced costs but have also increased yields.

The new structure starts at 23.8 pence for a basic
14000 -series quad NOR/NAND gate in quantities of 100
or more. The versatile 12 -bit binary counter MC14040
has been reduced to £1.21.

It will be remembered that Motorola make most of
the products for their European customers in Britain at
East Kilbride. One of the factors said to be contributory
in the price reductions is the fact that all production
plant, including East Kilbride. use 3in diameter wafers,
giving greater productivity.
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III 111111C
By G. D. SHAW

PART FOUR
 Final Wiring and Setting Up

 Alternative Keyboards

 Optional Extras

LAST month the electronics on the two Veroboard
panels were described and so this month it only

remains to connect the two boards with the controls
on the front panel.

Many of our more ambitious constructors may
wish to add their own conventional keyboards to
the Minisonic thus making it into a more "playable"
musical instrument. Four different keyboard options
are therefore described.

The upper board has been extended since the photo
was taken so the large board must be mounted so that
its lower edge is flush with the top of the battery
compartment

44/11.11111846.

WIRING UP
Fig. 4.1. shows a diagram of the reverse side of the

front panel. Controls have been grouped together by
labelled boxes so as to indicate which part of the
main Veroboard panels they are connected with.
All interwiring on the front panel has been shown;
interconnections from the front panel to the Vero -
boards are indicated by lettered designations which
correspond with the letters on the Veropins on the
Veroboard panels.

When wiring the main circuit board to the front
panel it is preferable that the front panel be fitted
into the case with all leads, equal in length to the
diagonal of the case, attached.

The leads, which should be suitably colour coded,
are bunch tied in groups and, ideally, should be
wired to the circuit board from one side only. This
will enable access to the underside of the circuit
board in the event of problems.

After trimming the various leads to length they
can be soldered to their respective pins and then
tied off to form a neat harness.

No problems of signal induction were experienced
with the prototype despite the fact that both signal
and control leads were included within the same
harness. The NOISE GENERATOR may possibly give rise
to induced noise and for this reason the output lead
to its volume control should be kept as short as
possible and routed clear of other signal leads. When
the NOISE GENERATOR is not in use its volume con-
trol should be kept at zero.

A DIN socket was mentioned in passing in Part 3
without any detailed description of its function. In
fact its purpose is to enable external keyboards to
be plugged in to the Minisonic.

Wiring to the DIN socket is shown in Fig. 4.2.
The DIN socket is in fact mounted on the front
wooden panel at the lower left-hand side and can
be seen in the photographs.

The two Veroboard panels are mounted on the
Minisonic as shown in the photograph, though the
smaller panel has been enlarged somewhat thus
necessitating the lowering of the larger board so that
its lower edge comes flush with the top of the battery
compartment.
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-9V ON
BOARDS

BATTERY -9V

TO SOCKET ON

5
KEYBOARD
COVER

TO PIN I
DIN SKT

Fig. 4.1. The reverse side of the front panel. All interwiring on this panel has been shown; interconnec-
tions to the Veroboard panels are indicated by the lettered designations which correspond with letters on
the Veroboards. The jack sockets are shown in detail to simplify wiring
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To I loads To HF Detector
on ES/VCA I Output

Keyb ard Ke Board
Con ControlY'

(HE Detector)

H F Detector
Input or negative
rail

Stylus Shield to ground

Fig. 4.2. Wiring of the DIN socket on the front panel.
The link between pins 1 and 3 may not be necessary
for some keyboard options-see text. The connection
from pin 1 to the HOLD should go via a 2010..! resistor
(R7, Fig. 3.5)

DIVIDER RESISTORS
SOLDERED DIRECTLY AIETTWEEN
CONTACT ASSEMBLY LEAD OUT WIRES

TO KDB
CONTROLLER

PIN< DIN SKT
' HIGH ENO.

IMInadM,
VCO CONTROL VOLTAGE AND
HF TRIGGERING SIGNAL
TO PIN 1 - DIN SET

MATING WIRES. ARE
LINKED TO FORM A
BUS- BAR

Ina/
TO KDB

CONTROLLER
FINS DIN SET.
'LOW END'

Fig. 4.3. The wiring of the single pole contact
assemblies in a conventional keyboard. Only a
three wire connection is necessary to the Minisonic.
(Note: the normally closed contact wires have been
omitted for clarity)

DIN PLUG

LOW ENE HIGH END

-1\/\/Ii\ACTVVI 7-1\AC

ICONTRIBUS BAR
I

3I!--t-2n{ ( iLN
ES/VCA CONTROL BUS -BAR

Fig. 4.4. Wiring arrangement for a conventional key-
board with double pole contact assemblies. In this
case all five pins of the DIN plug and socket are
necessary

KEYBOARD OPTIONS
1. Conventional Keyboard-single pole contact
assemblies

The use of a keyboard of conventional style
greatly improves the musical capabilities of the Mini-
sonic and perhaps the simplest option here is to
use a conventional style keyboard unit (the Kimber
Allen type is recommended) which may be fitted
with single pole changeover contacts of the Kimber-
Allen G.J. type.

Wiring up is very easy and is illustrated in Fig. 4.3.
After positioning the contacts such that the moving
wires are central over their respective key actuators,
connect up the moving wire lead -outs in the form of
a busbar as shown. Divider resistors are now linked
directly between the lead -outs on the normally -open
contact wires.

Note that in Fig. 4.3 the normally -closed contact
wires have been omitted for .the sake of clarity.

Connection from the Minisonic to the keyboard
unit in all cases is made via a DIN socket mounted
on the front panel of the case. This has already
been mentioned in the circuit diagrams of the HF
DETECTOR last month. By simple changes in the
wiring to this socket all the keyboard options to be
described can be accommodated.

For this particular case a wire connection is made
to each end of the divider chain and one to the bus -
bar. All three wires are then taken to a DIN plug
which mates with the DIN socket on the Minisonic.
The "high" end of the divider chain goes to pin 4,
the "low" end to pin 5, while the busbar goes to pin
1. The dotted link in Fig. 4.2 is required here.

If this option is adopted in addition to the printed
circuit keyboard, then provision should be made to
disconnect the latter keyboard divider when the
external keyboard is in use.

2. Conventional Keyboard-double pole contact
assemblies

With double pole contacts it is possible to trigger
the Minisonic using the extra set of contacts rather
than the HF OSCILLATOR signal superimposed on the
vco voltage input.

Referring to the DIN socket wiring, Fig. 4.2, dis-
connect the HF DETECTOR input and output from pins
3 and 2 respectively. Remove the link between pins
1 and 3 (shown dotted) and couple pin 3 to -9V
via a 20kt/ resistor. vco control voltages are brought
to pin 1 as before while Es/vcA trigger pulses from
the second set of contacts are brought into pin 2.

Fig. 4.4 shows a diagrammatic wiring arrange-
ment. When this option is used the HF OSCILLATOR
and DETECTOR may be omitted from the overall
scheme. In any event the HF OSCILLATOR should be
disconnected from the KBD CONTROLLER.

3. Existing Keyboard System-single pole
contact assemblies

This option requires that the existing keyboard
should offer negative control voltages and also that
there should be a facility whereby the HF OSCIL-
LATOR output may be evenly superimposed on the
keyboard divider system. If these requirements can
be met by the external unit then the procedure is
as follows.

In Fig. 4.2 link pins 1 and 3. Disconnect the key-
board control voltages from pins 4 and 5. Disconnect
the HF OSCILLATOR from the Minisonic KBD CON-
TROLLER and reconnect through a 1,000pF capacitor
to either pin 4 or 5.

The mating DIN plug from the external unit will
in this case require only two connecting wires: one
carrying the HF signal to the external KBD CON-
TROLLER: the other bringing the vco control voltage
and the HF triggering signal to pin 1 as with the other
options.
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KEYBOARD
piNTROL

Photograph of complete board on which VCO's, VCF, Voltage Reference and ES/VCA's are
mounted. (Note: some minor changes have been made to this layout)

4. Existing Keyboard System-double pole
contact assemblies

With double pole contact assemblies the external
unit will be supplying vco and ES! VCA control volt-
ages from its own resources. These voltages must
be negative going. Pin 3 need not be connected to
the negative rail.

It may possibly be necessary to include a resistor
in series with pin 2 if the Es/vcA trigger pulse is
in excess of -3V. For instance the P.E. Sound
Synthesiser comes into this latter category, a 621a1
resistor being necessary to attenuate the trigger pulse
sufficiently.

SETTING UP
Assuming that all circuits have been constructed,

bench tested and linked to the front panel controls
as described, it now remains to get the instrument
into action.

VCO BALANCING
The front panel controls should be set as follows:

AT MINIMUM ENVELOPE SHAPER attack and decay.
VCF frequency. CE inverter.
AT MID POSITION vco frequency, tune, span and
VCF "Q."
AT MAXIMUM All level controls.

Switch on the power and apply the stylus-in the
case of a conventional keyboard, press a key-around
the midpoint of the keyboard. Both channels should
be heard (the frequency is unimportant) almost
instantaneously with the application of the stylus,
with the sound dying away equally quickly when the
stylus is removed.

Apply the stylus again and hold it in position.
Tune one or other of the oscillators so that there is
a slow beat between them. Advance the decay con-
trol to maximum and remove the stylus. The audio
signal from the oscillators should now begin to die
away over a period of about 16 seconds.

At this point however there will almost certainly
be a change in oscillator frequency as the sound
decays away. The problem is that the hold circuit
requires to be finally balanced by means of VR4,
Fig. 3.2a.

Without an oscilloscope it is unlikely that a very
fine balance can be achieved but perhaps what is
more important is that the instrument "sounds" right.

Thus the stylus should be applied and removed with
adjustment of VR4 being made during the decay
period until finally there is no appreciable change in
vco frequency during the decay phase of the
envelope. This operation requires some degree of
patience since the closer the HOLD circuit is to balance
the smaller will be the adjustments required.

SPAN CONTROL SETTING
Having balanced the HOLD circuit it now remains

to set the KEYBOARD CONTROLLER span control such
that the instrument can play an equal tempered
scale. The situation is that the two vco's are already
tracking fairly closely with the tune and span con-
trols in approximately their mid position. Tuning
will be found easier however if only one oscillator
is used.

Turn down the level control on one of the oscil-
lators and advance the tune control to its maximum
position. Run the stylus up and down the keyboard
to ensure that the working oscillator frequency is
within audible range at each extreme. If not adjust
the oscillator frequency control accordingly. With
the values given in the text of the series the equal
temperament position will be found to be with
the span control approximately in mid -rotation.

As with the HOLD circuit some patience may be
required to get the tuning just right. Musicians with
a sense of absolute pitch should not have too much
difficulty in this respect but for the majority of
constructors it will be a case of repeated adjust-
ments and playing of octaves until the instrument
sounds right.

An oscilloscope or frequency meter is a useful
adjunct during these setting up procedures but is
by no means essential. Having found the equal
temperament position this should be carefully
recorded since it is almost certain that the span
control will be moved about again during the full
evaluation phase of the instrument.

This completes the final setting up. Remaining
checks on circuit performance may be made as
follows :

VOLTAGE CONTROLLED FILTER
With the controls set as described, patch the out-

put into a power amplifier external input. Turn both
VCA level controls to minimum. Apply the stylus to
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the keyboard in about mid -position and check that
no signal is present in the channel carrying the VCF
output.

Advance the VCF frequency control to maximum.
As this is done the vco signal should become
audible in the patched channel rising from a fairly
bland sound to the full harsh bite of the sawtooth
waveform as the frequency control of the
vcr approaches its maximum setting.

Repeat this procedure with the Q control at both
extremes. With Q at minimum the overall level of
the sound should be somewhat greater than when
it is at maximum but there will be less subjective
change in the harmonic content of the resultant
sound.

The next procedure is to check out the effect of
automatically programming the VCF signal. Advance
ESI attack and decay controls to approximately one
third of their rotation. Patch the output of the con-
trol envelope inverter into the control input of the
VCF (jack socket). Set the CONTROL ENVELOPE level
about halfway.

Application of the stylus to the keyboard will now
result in a slow rise in audibility of the sound
together with a distinct change in harmonic content
as the sound becomes louder.

Try various settings of the attack, decay and
envelope level controls to achieve a typical synthe-
siser "waa-waa- effect.

N.B. Remember that vco2 is permanently linked
into the audio input of the filter. The level control
of vco2 should therefore be at maximum for these
latter checks.

RING MODULATOR
Remove the patch cords from the previous tests

and patch the output of vco2 into the uncommitted
input of the RING MODULATOR. Patch the output of
the RING MODULATOR into one of the POWER
AMPLIFIER inputs and with both vco level controls
and the RING MODULATOR level control at maximum
a resultant sound comprising the sum and difference
of the input frequencies should be heard.

Try varying one or other of the vco frequencies
and note how the composite signal from the RING
MODULATOR contains both rising and falling fre-
quencies at the same time.

Removal of the patch cord from vco2 should
result in the complete loss of output signal from the
RING MODULATOR. If this is not the case then VRI,
Fig. 3.7, will require further adjustment.

NOISE GENERATOR
Patching the output of the NOISE GENERATOR into

the POWER AMPLIFIER input should result in the
immediate sound of white noise, a harsh, uneven
rushing sound.

Having established that the main functions of the
Minisonic are operating as described the constructor
may now wish to make further investigation into
the performance of the instrument.

Tracking of the oscillators at both extremes of
the audio spectrum is a useful exercise particularly
if the instrument is to be used for any kind of serious
musical purpose. So far the checks on tracking have
been limited to the measurement of current through
the current generators. If this has been done with
care there will be found to be very few problems

with the audible trackability. Any measurement with
a meter however is liable to error if fundamental
precautions, such as ensuring good contact between
the probe and medsuring point, are not taken.

AUDIO TRACKING
Audio tracking should be carried out using the

keyboard to supply the reference voltages to both
oscillators. With the stylus at about mid -position on
the keyboard, set the vco's so that there is a slow
beat between them, say around 2 to 3Hz. Now
move the stylus to the top contact and, in this posi-
tion, if the beat has increased so as to introduce a
noticeable discord, then some adjustment will be
necessary to VR3, Fig. 2.1, on one of the vco's.

It should be borne in mind that this latter adjust-
ment should be very small and also that it will
change the frequency setting at mid -keyboard. Con-
sequently after such adjustment the stylus should
be moved back to the original contact and the
manual frequency controls on one or both vco's
adjusted to achieve the slow beat again.

Do remember that with the law controls exactly
matched any beat between vco's is as the result of
differences in bias on the control node induced
either by the manual frequency controls or by the
bias preset or by a combination of the two.

Such a difference in bias will result in a minute
variation between the currents through the constant
current generators which will increase as the overall
bias increases. Thus a slow beat at say 250Hz funda-
mental will be rather more rapid at 1kHz funda-
mental but should not be so rapid as to cause a
discord.

The constructor should not therefore try to iron
out the beats completely since although this is a
theoretically possible exercise it is also one which is
calculated to try one's patience to the limit.

Another useful check is to measure the timing of
the attack and decay phases of the envelope shaper
as far as is possible in order to gain some idea of
the effects induced by various settings of the
respective controls.

TEMPERATURE STABILITY
The greatest problem experienced with constant

current generators utilising a single, uncompensated
transistor is that the current is anything but con-
stant. Minor variations in ambient temperature can
cause quite significant changes in Vbe and thus in
current through the transistor.

For this reason it was decided to offer, as an
optional extra, the possibility of incorporating tem-
perature stabilisation to the vco's and VCF. The
additional cost will be something under £2 (exclud-
ing Veroboard or PCB) and as such represents a
good investment if the Minisonic is to be used for
multi -tracking or more serious musical purposes.

During a twelve-hour soak test on a Minisonic vco
the oscillator demonstrated a stability better than
0.2% per hour, a figure which would compare pretty
favourably with most of the less expensive com-
mercially available synthesisers.

STABILISER CIRCUIT
(Subject to Patent Application)

A full circuit of the stabiliser is given in Fig. 4.5.
TRA and TRB comprise part of a transistor array,

the ML3046P. TRA is connected directly across the
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14.3046P TOP VIEW 1

Fig. 4.5. Circuit of the optional stabiliser circuit
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-9V
R4 101AD

DI 1N914
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+9 and OV rails and acts as a heater, the current
through this transistor being limited by its own base
current, which is, in turn, limited by RI. TRB is
connected as a diode which is passing lmA.

The Vbe of TRB is compared by IC1 with a

nominally 660mV. IC1 is connected as a bounded
integrator having a gain of about 10,000.

When power is first applied the transistor array
is cold and thus the Vbe of TRB will be greater than
the reference voltage. The output of IC1 will there-
fore go rapidly positive turning on TRA which,
with the output of ICI at +8V, will pass about
7mA.

The effect is to heat up the transistor array which,
in turn, causes the Vbe of TRB to fall. The tendency
will be for the Vbe to fall to a point below the
reference voltage at which time the output of the
integrator will try to go negative. As soon as less
current passes through TRA however the Vbe of TRB
will tend to rise again thereby signalling the require-
ment for more heating current to the integrator. In
practice the circuit settles in about 30 seconds to a
stable condition in which the Vb. of TRB is main-
tained equal to the reference voltage.

In this situation the transistor array is kept at
a constant temperature where the heat loss from
the array is balanced by the heating effect of the cur-
rent through TRA. Changes in ambient temperature
will alter the heat balance of the system and thus
cause a greater or lesser current to be passed through
TRA. Similarly current passing through the other
transistors on the array will also cause changes in
the heat balance with the same effect.

CIRCUIT ACTION

SETTING UP
Setting up the so-called transistor oven is very

simple. With a high impedance voltmeter connected

to the output of ICI and switched to the 10V range,
set VR1 so that the wiper voltage is 670mV and
apply power.

The voltmeter will indicate that IC1 has an output
of +8V although this will begin to fall almost
immediately and will settle, depending on ambient
temperature, to a point between +2 and +4V.
Gradually adjust VR1 until its wiper potential reads
660mV and again check the output of ICI which, at
this time, should be about +6V.

The criterion here is that TRA must, under cold
conditions, pass a current which is at least equal
to the maximum combined currents of all the other
transistors on the array. If this were not the case
then stabilisation would fall off in a situation where
the remaining transistors were all passing their
maximum currents (not a common situation in prac-
tice).

USING THE OVEN IN THE MINISONIC
The oven may be incorporated into the Minisonic

scheme by removing the current generating tran-
sistors from the vco and VCF circuits and linking in
TRC, TRD and THE respectively using three wires
per transistor in order to prevent any problems
which might possibly arise due to a circuitous nega-
tive rail return.

The control voltage/current relationship will have
altered in the sense that higher currents will be
passed for a given control voltage due to the fact
that the array temperature is significantly above
ambient. This may be compensated for by a pro-
portional adjustment to VR1 in all control nodes
so that the current levels are similar to those shown
in Fig. 2.2.

The actual "law" is unlikely to have changed
significantly and thus it should not be necessary to
reset VR3 in any of the control nodes.

The maximum current drain of the "oven" will
be about 11mA with a mean drain of about 7mA.
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Fig. 4.6. Circuit of a battery eliminator for the Minisonic

POWER SUPPLY UNIT
The Minisonic was designed initially with the

younger constructor in mind but it is a fact that,
for the more serious experimenter, battery operation
is not the ideal. Consequently a fairly simple stabi-
lised power supply has been designed for incorpora-
tion into the instrument and is shown in Fig. 4.6.

CIRCUIT ACTION
Positive and negative rails 'are developed using a

dual secondary or centre tapped transformer, a
bridge rectifier and two electrolytic reservoir capaci-
tors. D5 is a 91V Zener providing a reference volt-
age to the non -inverting input of ICI which, in turn,
provides drive to the series pass transistor TR4 which
is operating as an emitter follower.

IC2 takes its reference from the same Zener diode
as ICI and provides drive to TR5, a complementary
version of TR4. The arrangement of TRI, TR2 and
TR3 provide short-circuit protection' and current
limiting.

Under normal conditions there is a minimal volt-
age drop across R2 and R8 and thus TRI and TR3
are biased off. In this situation TR2 is also off.

If a short circuit occurs, say between the positive
rail and ground, the voltage across R2 will rise
rapidly thereby turning on TRI and TR2.

The effect is to short out the Zener diode and pull
down the outputs of ICI and 1C2 to zero volts.
The power supply is thus effectively switched off. A
similar action takes place if the short circuit occurs
between the negative rail and ground or if the posi-
tive and negative rails are shorted together.

The values of R2 and R8 are chosen such that
current limiting occurs when the demand is in excess
of 100mA.

It should be pointed out that, at the time of writ-
ing, the performance of the power supply has not
been fully evaluated and it may be necessary to
make some adjustment to R2 and R8 in order that
current limiting commences at the specified demand.
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In general it is better to have R2 and R8 larger
rather than smaller in relation to the specified value
in order that limiting starts earlier. The specified
series pass transistors are capable of handling up to
3A so it is unlikely that they would be too unhappy
in the event of a short term overload particularly if
the recommended transformer rated at 3VA per
winding is employed.

PRINTED CIRCUIT BOARD
As mentioned last month, the author has now

developed a printed circuit which carries all the
Minisonic electronics thus replacing the two Vero-
board panels.

This will be available through certain of the adver-
tisers in P.E. including Eaton Audio.

Next month: Making the most of the Minisonic

The completed Minisonic showing the DIN socket
mounted on the front wooden panel
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Ac/Dc
MILLI-
VOLT ET

MEASURE low voltages across semiconductorT junctions or switch contacts it is necessary to
ha% e a millivoltmeter with good overload character-
istics. The unit described here can measure voltages
down to 5mV and withstand 250V a.c. without harm.

SMALL VOLTAGES
The voltage dropped across a diode in the forward

conducting mode, or a saturated transistor, is very
much smaller than when the device is reverse biased.
Also the voltage across a pair of relay contacts when
closed varies with the current flowing through the
contacts. The potentials for both these examples are
almost invariably in the millivolt region and instru-
ments capable of measuring such voltages are not
always sufficiently well protected against very large
input changes. Such changes occur when a transistor
goes from on to off or a pair of relay contacts
open. Careful use of integrated circuits and protec-
tion diodes allows an economic well protected unit
to be constructed.

CIRCUIT THEORY
The instrument is designed around an operational

amplifier with very high internal gain which is
modified by the addition of external resistors. A.c.
output for a.c. measurements is rectified by a bridge
circuit to produce a unidirectional movement and
indication on a moving coil meter.

OPERATIONAL AMPLIFIER THEORY
An ideal operational amplifier has an infinite

voltage gain, infinite input resistance, zero output
resistance, infinite bandwidth and zero offset voltage.
A differential amplifier amplifies the difference be-
tween the voltages applied to its input terminals; a
positive voltage at the inverting input produces a
negative output, while a positive voltage at the non -

inverting input produces a positive output.
Because of the infinite input resistance no. current

will flow into the amplifier and because of the

infinite gain the differential input voltage, when
negative feedback is applied, it zero.

Take the case of Fig. I, a simple inverting
amplifier. Since the differential input is zero, the
voltage at the inverting input equals that of the non -
inverting input (earth) and therefore the two currents
are

V1s;
11 =

R1
V12 -oUT
R2

If no current flows onto the amplifier: II = 12
VOUT R2and - -VIN RI

i.e. the voltage gain is dependent only on the values
of the external components. Variation of 121 or
R2 will then vary the gain of the amplifier.

12

Fig. 1. Input/output relationships in a perfect opera-
tional amplifier
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CIRCUIT OPERATION
The main gain setting elements in the full circuit,

Fig. 2, are R8 and R 10, corresponding in part to
RI and R2 of Fig. 1. These resistors should be pre-
cision types selected to 2 per cent or better where
possible.

With switch S2 in the 100mV position the overall
gain of the unit is determined by the ratio
R10 107= =R8

100. Hence a 100mV signal at the
input terminals will produce a 10V signal at the
output of the amplifier.

To obtain different ranges, additional resistors
R3, R4 and R5 are switched in, modifying the gain
to 50, 25 and 10 respectively. These resistors should
also be selected to better than 2 per cent. Indeed R4
and R5 are shown here as made up from selected
components in series.

Components R11, C3 and C4 are compensation
components chosen to keep the loop gain of the
system below unity to prevent parasitic oscillation.
These components limit the a.c. bandwidth of the
meter so that signals up to 1MHz can be measured
accurately.

OFFSET COMPENSATION
Although an ideal amplifier produces zero voltage

at the output with both inputs earthed, in practice
manufacturing tolerances cause an offset voltage to
be produced, thus giving rise to an output voltage
when both inputs are exactly equal in value.

The resistor chain R6, VR1 and R7 and R9 enable
this offset to be compensated and the output set to
zero voltage for zero input voltage.

PROTECTION
Diodes D5 and D6 are used to allow the input

terminals to be connected to voltages in excess of
250V. By connecting them back to back both +ve
and -ve half cycles of a.c. input waveforms are
reduced to a safe level at the amplifier input.

To enable a.c. voltages to be read on a simple
1mA d.c. moving coil meter the bridge network
D7-D10 is used. Resistor R13 (nominally 10E2) is
used to obtain a lmA signal from the maximum

of

Sta

T1

Sib

0
N E

IN4001

Cl
220
yF

12Vti

OV

D3

E12V

R3,100k

44--- 100

1

r ----A----, mV

500j"
180 k 0 22000

8200 820 kn.

T/W--/V\71V
,. VRI' SET,

R5 ZERO I OFF 10

12V 22
D4

20 120A1
pf.

D2

IN4001

02

1000

0 0
INPUT

10V output voltage. R13 can be adjusted as neces-
sary to provide a suitable full scale deflection posi-
tion by, for example, shunting with a large resistor.

POWER SUPPLY
To maintain the accuracy of the unit during

periods of supply voltage and temperature variation,
a stabilised power supply is necessary. A standard
12-0-12V transformer rated at 20mA is readily
obtainable; diodes DI, D2 and Zener diodes D3, D4,
together with RI, CI, R2 and C2 provide 12V to
the amplifier.

CONSTRUCTION
The choice of mounting methods is largely per-

sonal and a die cast box or plastics box are equally
suitable. The prototype was built in a commercially
available plastics "lunch box".

RIO

R8

100 00

R9

1090

1mA

Fig. 2. Circuit diagram of the millivoltmeter complete
with power supply and protection diodes. Note that
the prototype model does not include mains switch
and fuse as shown here
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Fig. 3. Component layout
for the p.c.b. of Fig. 4

Fig. 4. Suggested p.c.b.
layout as prepared for
the prototype

COMPONENTS . . .

12V

Transformer
C.T. and
-f Input

Terminal

12V

52,500 mV

position

S2, 200m11

posifonn

Resistors
R1 10052
R2 10052
R3 100ki2
R4 180k0+ 220kS2±2% +W
R5 82kS2-r820k0±2%, +W
R6 100k0 +NA/
R7 1001(0 -,FW
R8 100k0 ±2%
R9 10MS21W
R10 10MC2 -_5%+W
R11 1 .5k0 +W
R12 4.7k0 IW
R13* 10ki2 +W See text
All 10% 4-W unless otherwise noted

113 0

.114

-Input Terminal and
S 2,100m V position

Potentiometers
VR1 10k0 min. pre-set

Capacitors
C1 220t2F 25V elect.
C2 220/1F 25V elect.
C3 3,300pF ±10% 50V polysty.
C4 47pF H10% 50V polysty.

Semiconductors
D1, D2 IN4001
D3, D4 12V Zener 300mW
D5, D6 IN4148
D7 to D10 1B30 or 0A91,

should be germanium
for minimum voltage drop

ICI 709 operational amplifier

52 moving contact

R8

R12

R11

O

ME 1

Switch
S1 D.p.s.t. mains switch
S2 Single pole 6 -way

Transformer
T1 Primary 240V,

Secondary 12-0-12V, 20mA
Meter

ME1 0-1mA f.s.d.
Miscellaneous

Case; knob; 2 insulated terminals;
mains cable; miniature screened
cable; copper clad board; cable
retaining grommet; i.c. socket;
solder tags: nuts and bolts. FS1, 2A
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The scale used with a 1mA meter movement

COMPONENTS . . .

CALIBRATOR

Resistors
R14 2.2kO ±5% 11,4/
R15 2.2ki2 +5% +W
R16 6.8k0 ±2% or better, IW
R17, R18, R19 9 off 10012 ±2% or better, +W
R20 See text
VR2 10k0 min. pre-set

Semiconductors
D11 5.1V Zener diode
TR1 Any small signal p.o.p. transistor. See text

Meter
ME2 0-1mA f.s.d.

Miscellaneous
Board; wire etc.

+9V to -1-15V

Fig. 5. A millivolt calibrator suited to checking
the range f.s.d.s on the millivoltmeter

The millivolt calibrator with the circuit made-up on a
small p.c.b.

The most consistent results will be obtained if a
printed circuit board layout is used, and advantage
was taken in the prototype to try out the new fibre
pens with etch resisting ink. A suitable p.c.b. layout
for the circuit board is shown in Fig. 4 and a com-
ponent layout in Fig. 3. It is suggested that an i.c.
socket is used.

The mains transformer is best mounted away from
the meter to prevent ,stray magnetic fields from
affecting the calibration.

CALIBRATION
One of the major problems in having made the

millivoltmeter is to ensure that it reads correctly.
If precision resistors have been used for gain selec-
tion then the meter will read to within +5 per cent.
However if the only resistors available are +10 per
cent then a calibration procedure will be necessary.

It is first necessary to find a source of 100mV,
200mV, 500mV and 1V to enable the full scale
deflection points to be marked and one way of
doing this is to use the circuit shown in Fig. 5.
TR1 can be any small signal pnp type with a
reasonable gain at 1mA. The meter shown can be
the same as that used in the millivoltmeter. Resistor
R20 should be selected such that R20 + meter resis-
tance = 10012. To obtain accurate calibration the
chain of 1005/ resistors should be as close a tolerance
as possible.

Next, with S2 in the "set zero" position shorting
the amplifier inverting input to OV via R8, VR1 is
adjustable so that 0 meter current flows. Now calibra-
tion of each range occurs, starting with the lowest.

Should the millivoltmeter not produce f.s.d. when
the 100mV calibration voltage is applied with S2
in the 100mV position then resistor R8 should be
modified by adding series or parallel resistors.
Similarly R3, R4 and R5 can be adjusted to provide
correct f.s.d. for their respective ranges.

The unit should! always be zeroed in the "Set
Zero" position before calibration is checked.
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Probability Anomaly Detector

I
s IT possible to influence physical" things by the

power of thought? Using the Probability
Anomaly Detector described in this article, it may
be possible to provide evidence that mind can
affect matter.

.
ZENER NOISE

When a Zener diode is biased near to its break-
down voltage, microplasmas form within the diode.
Microplasmas are small areas of high ionisation
created by radiation such as light. These micro -
plasmas occur at random and cause small fluctua-
tions in the voltage appearing across the diode.

If the power of thought is capable of influencing
the photons which cause the microplasmas, then the
circuit of the Probability Anomaly Detector (P.A.D.)
should be able to detect the effect.

The noise from a Zener diode is used to trigger
a Schmitt trigger when it exceeds a certain voltage.
The output of the Schmitt is sampled at regular
intervals and used to trigger a bistable, the output
being fed to an integrator.

If the output of the Schmitt is purely random, i.e.
the probability of being in one state is exactly
equal to that of being in the other, then the output
of the integrator, monitored by a meter will be
zero. However a sequence of one particular state
will cause the meter reading to rise. A scale has
been prepared indicating the probability of a par-
ticular meter reading so that the amount of influence
a subject has can be estimated.

CIRCUIT DESCRIPTION
The complete circuit of the P.A.D. is shown in Fig.

I. A Zener diode DI is biased by RI so that a
spiky voltage appears across it. These voltage varia-
tions show the creation and destruction of micro -
plasmas within the diode.

By A. RUSSELL

COMPONENTS

Resistors
R1 100k0 (see text) 2.7k0 R17 10rvin
R2 15k0 R10 15k0 R18 low/
R3 220k0 R11 100k0 R19 22k0,
R4
R5

liti)
lokci

R12
R13

15k0
39k0

R20
R21

1001d)
15k0

R6 15kil R14 1M0 R22 22k0.
R7 1.5k0 R15 1.5kt/ R23 221d2
R8 10161 R16 10M0 R24 1001a2
All ±10% kW carbon R25 12ki.).

Potentiometers
VR1 50kn
VR2 101d2 vertical skeleton preset
VR3 100k0

Capacitors
C1 01µF C5 2 2µF 100V paper
C2 0.1i,F C6 0047/LF
C3 10ItF 15V elect C7 0.047/iF
C4 0 471.F

Semiconductors
D1 10V 400 m'VV Zener
D2, D3 EC403 (2 off)
D4, D5 TIL209 or similar light emitting diode

(2 off)
D6 --D9 EC403 (4 off)
TR1-TR3 BC108 (3 off)
TR4 ZTX500
TR5-TR8 BC108 (4 off)
IC1 Type 741 8 -pin d.i.l.

Miscellaneous
ME1 50-0-54A meter
S1 Momentary contact pushbutton
S2 Double pore on/off
B1, B2 9V battery PP3 (2 off)
0.1in matrix Veroboard 5in x 2.7in
Suitable case
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Front view of the prototype Probability Ano-
maly Detector

-L0610 PROBABILITY

5 4 3 2 1 0 1

I

2 3 4 5
1 1 I t 1 I1 1 I

Fig. 2 Meter calibration

The diode voltage is amplified by TR1 and then
used to fire the Schmitt trigger, the threshold at
which it fires being adjustable by means of VR I.

Transistors TR5 and TR6 form an astable multi -
vibrator which produces short pulses separated by
about a second. Transistor TR4 acts as a gate which
feeds the output of the Schmitt (controlled by the
multivibrator) to the bistable TR7, TR8. After a
burst of noise, suitably shaped by the Schmitt, the
bistable takes up one of two states: either TR7
conducts and TR8 does not, or vice versa.

If no outside influence is operating the state of the
bistable is determined at random. IC1 and C5 form
an integrator. C5 charges or discharges depending
on the state of the bistable so that a sequence of
one state or another will cause a voltage to appear
at the output of ICI with a polarity depending on
which state is repeated. The meter scale is suitably
calibrated according to the passage of time (see
Fig. 2).
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Fig. 1. Complete circuit of the Probability Anomaly Detector
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Fig. 3 Circuit layout on the Veroboard

To work out the calibration a computer simula-
tion of the P.A.D. was createdand after three days
simulated operation figures were obtained as to how
often certain sequences were likely to occur. The
prototype used a 50/4A -0-50/4A meter MEI as the
output indicator. For extra information as to
the working of the circuit two l.e.d.s D4 and D5
were used to indicate the occurrence of the pulse
from the multivibrator and the outcome of each trial,
i.e. the state of the bistable after the gating period.

CONSTRUCTION
the circuit can be built on Olin matrix Veroboard

as shown in Fig. 3.. The front panel layout is shown
in the photograph, but layout is not at all critical.
For testing the circuit a crystal earpiece was found
to be an invaluable aid.

SETTING UP
Once the circuit has been built the following

procedure should be used for setting up. First the
output of TRI should be monitored with the ear-
piece and RI adjusted until the noise is a maximum.

Next VRI should be set so that the Schmitt
triggers on the noise from TRI. This can be done
by setting the wiper at OV, connecting, the earpiece
between TR3 collector and OV, and turning up VRI
until oscillation is heard.

Next points A and B should be shorted and VR3
adjusted until the meter MEI reads zero.

Points A and B are disconnected and points C
and D shorted. VR2 is then adjusted so that the
meter reading rises from 0 to 2 in 10 clock pulses.

USING THE P.A.D.
Alter resetting the P.A.D. by pressing the

INITIALISE switch SI the experimenter should con-
centrate on the meter and try to force it to a high
reading in a particular direction.

If a high reading does occur, the experimenter
should then try to get a high reading in the opposite
direction, thus eliminating the possibility of drift in
the P.A.D.

If the state of the P.A.D. was purely random then
it would be expected that the meter reading would
be as follows:

Above 0 almost always
Above I I /10th of the time
Above 2 I / 100th of the time
Above 3 I / I000th of the time, etc.
The higher the meter reading the more unlike!),

is the possibility that the cause is of a random nature.

DO YOU KNOW SOMEONE
WHO IS INTERESTED IN

TAKING UP ELECTRONICS?

Then why not introduce them to

everyday
electronics
- the ideal magazine for beginners

* REGULAR DOWN TO EARTH
FEATURES ON THEORY
AND CONSTRUCTION

* MANY INEXPENSIVE, EASY
TO CONSTRUCT PROJECTS

ON SALE THIRD FRIDAY OF
EACH MONTH. PRICE 25p.
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This could lead
to something big.

A soldering iron and a screw driver.
If you know how to use them, or at least know one end

from the other, you know enough to enrol in our unique
home electronics course.

This new style course will enable anyone to have a real
understanding of electronics by a modern, practical and
visual method. No previous knowledge is required, no

maths, and an absolute minimum of theory.
You build, see and learn as, step by step, we take you

through all the fundamentals of electronics and show you

PLUS

Build an oscilloscope.
As the first stage of your

training, you actually build
your own Cathode ray

oscilloscope! This is no toy,
but a professional test

instrument that you willneed not
only for the course's practical
experiments, but also later if
you decide to develop your
knowledge and enter the
profession. It remains your
property and represents a

. very large saving
over buying a similar piece

of essential equipment.

occ

(Dr`Tc,

FREE G
ALL STUDENTS ENROLLING IN OUR
COURSES RECEIVE A FREE CIRCUIT
BOARD ORIGINATING FROM A COM-
PUTER AND CONTAINING MANY
DIFFERENT COMPONENTS THAT CAN
BE USED IN EXPERIMENTS AND PROVIDE
'AN EXCELLENT EXAMPLE OF CURRENT
ELECTRONIC PRACTICE

how easily the subject can be mastered and add a new
dimension not only to your hobby but also to your earning
capacity.
This course is accepted by and used in a large number of
schools and colleges and forms an invaluable grounding for
professional training in the subject. All the training is
planned to be carried out in the comfort of your own
home and work in your own time. You send them in when
you are ready and not before. These culminate in a final test
and a certificate of success.

2

(41) t_

Read, draw and
understand

circuit diagrams.
In a short time you will be able to

read and draw circuit diagrams,
understand the very fundamentals
of television, radio, computers and
countless other electronic devices
and their servicing procedures.

Carry out over 40
experiments

on basic circuits.
We show you how to conduct

experiments on a wide variety of
different circuits and turn the

information gained into a working
knowledge of testing, servicing and
maintaining all types of electronic

equipment, radio, t.v. etc.

To find out more about how to learn electronics in a new,
exciting and absorbing way, just clip the coupon for a free
colour brochure and full details of enrolment. WAAr---------------------,
 Brochure without obligation to:
 BRITISH NATIONAL RADIO & ELECTRONICS'
!SCHOOL, Dept EL25

P.O. Box 156, Jersey, Channel Islands.

I NAME

ADDRESS

(Block caps please)
16 main NM I= i= MINN MI= Mil NM ME EN IMO
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DISCO, SHOP, SOUND TO LIGHT, STAGE
PHOTON FLOOD LIGHT FITTINGS
TYPE B 3 -BANK UNIT
Has two brackets to accept P/C Board. Transformers. Also has holes
in ends for Potentiometers. Jack Socket. Cable, etc. Ideal for making
Sound to Light and Strobes. Base Cover included. Less Lamps. only

£6.50
inc. VAT. P. & P. 40p.

SOUND TO LIGHT
Three channel. using Type B unit. Ideal for small disco's and home -
entertainment. Complete with Lamps. Ready wired,

£25 -

inc. VAT. P & P 40p.

STROBE UNIT
Using Type B unit. Adjustable frequency. Single knob control. Com-
plete with Lamps. just plug into mains -that's it.
£25
complete. inc. VAT. P. & P. 40p.

100 WATT SPOT LAMPS
Red, Pink Green. Yellow, Blue, Violet. Clear. Only
80p
each Minimum 3 Lamps = £2.40 inc. VAT, P. & P. 25p per 3.

TRAFALGAR SUPPLIES
Dept H.T. Standish Street Burnley

TYPE A

ONLY

£1.50
Inc VAT

Less Lamp
Plus 25p P P

each

Lancs

"SLO-SYN" 3 -LEAD
SYNCHRONOUS STEPPINGMOTORby
it Type SS15 These '

tine motors are
easily reversed., starting and stop-
ping In less then 5°`,... without electrical
or mechanical

..... braking. Simple
relay Circuit can

be applied to awe DC to winding for a maximum
holding torque of 300oz/in with 35v at 0 35 amps
through winding For AC. (synchronous) operation at
120r . 50Hz Speed 60 rpm at 130Hz . 72 rpm. STEPPING
Holding torque at 50 steps per second -700 oz/in. Can
be wired to give 100 or 200 steps per revolution with
accuracy of 0-1° per step non -cumulative. Torque
characteristics can be modified by simple R.0 circuits
Dimensions die. 4 . body length 4r. spindle length
2i . A die Weight 8} lbs BRAND NEW in makers
pecking Offered it less than f maker's price

OUR PRICE ONLY [15

Ultra PRECISION
CENTRIFUGAL BLOWER

Air Control Ltd.

30 segments individually balanced in
eu t heavy Cast alloy case. 2.300 r.p.m. 240 V

powerful
li

and silent runninga.c. Very
51" dia. 3" inlet dia. Outlet flange 3" x 21.
Limited number only £11.95. P. & p410 i 40p.

t,

SILVANIA
MAGNETIC SWITCH

Now complete with reference magnet'

A magnetically activated switch. vacuum sealed
in a glue envelope. Silver contacts. normally
closed. Rated 3emp at 1204, 1famp at 240vc
Size. )approx.) 1A long x r dia. Ideal for
burglar alarms. security systems etc.. and
wherever non -mechanical switching is required
10 for 82 10) P. & P. 15p. 50 for £8; 100 for S15-50.
FREE P. & P. over 10.

MAINS
SOLENOID
This little unit gives
vertical oft ot approxi-
matey 1" through hinged

. r
.,
a

in-

AMPEX 7.5V. D.C. MOTOR

ultra precision tape motor
designed for use in the 6020
Portable recorder. Torqueifs 4500M/CM. Stall load at 500ma
Draws Boma on run. 130Orpm -
speed adjustment. Internal AF/RF

'elbow Bracket Moor-
poratell 2 fixing screws. Length of arm, 2f" 240V AC
Pull at coil is approximately 11b. VI. FREE P & P
Special quotes for quantities

SOLENOIDS
by WESTOOL
240AC type MM8
31b pull. 21- x 1" x
1.." Travel 1" 90p. ......---each. P. & P. 10p.
240AC type MM4. 216. pull,
1 x 11- x 1" Travel f" 7Ip
each. P. & P. 10p. Quantity
discounts' 10-50 10%. 50 up -
wards 25°.

i suppression 1" die x rapindle.
- .- motor 3" dia. x If" Original

I cost 81850. OUR PRICE 83.30.
P. & P. 25p. QuantitiesNORPLEX

F,bre-glass copper -clad laminate Finest quality epoxy
resin base Heat resistant. ideal for P.0 s Size 12" v
12 24 12-, 24 24". FULL SHEET 43" 37" (11 sq ft I

.,Single -sided Copper with thickness of A 3/8C Ar
Also double -aided A", A". A". F1 per sq ft Cut sizes
1-10 sq ft I 25p P & P Full Sheet Beach Carr C1 for let

sheet plus 25p each additional sheet

available.'- --,-- A Mu -metal enclosure available/4 ' 75p each FREE P. & P

ALL PRICES INCLUDE' V.A.T.
Whilst we welcome official
orders from established corn -
panles and Educational Depart -
ments, it is no longer practical to
invoice goods under £5. There -

.

fore, pieasp remit cash with
orders below this amount.

..,--.__ SMITHS RINGER -TIMER
Itra- '.i. Reliable 15 minute times. spring wound

n nt with time setting) 15 x 1min
'144. -00,,. rvislcounrsre, approximately

se
ft" between

VIPI divisions. Panel mounting with Orem'
bezel 3f" dia. 81.40. 15p P. & P.

OPEN FRAME
shaded pole I
GEARED MOTORS
(Dural gear cue) I.
240 AC., 28rpm NEW -
HIGH TORQUE. approx.
overall slut. 3+" x 3r x
21." 4- spindle 1" dia. as illustrated. U. 70. P & P 30p
Similes 19r pm. 8270. P. & P. 30pto above, P -110rpm with pressed steel gear case (similar to above but
SLIGHTLY SMALLER) 82.70. P. & P. 30p

KNOWLE (U.S.A.) MINIATURE
MICROPHONE CAPSULES
impedance approx 20011. output 60 or 80 DB at 1 Kc.
As used in deaf aids, bugging device, etc. Size (80 DB)
W" x yitt" x j (80 DB) 0" W' f" Ex -equipment. all
tested [1.20 each P & P FREE

315/317. EDGWARE ROAD,ELECTRO-TECH COMPONENTS LTD. LONDON, W2.
Tel: 01-723 5667 01-402 5580
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IV

INDUSTRY

NOTEBOOK

LOOK TO TO THE EAST
With what looks at best, a two-

year period of stagnation ahead
in Western Europe and North
America the trade prospects in
Eastern Europe suddenly look more
attractive to businessmen.

I recently spent over a week in
Hungary visiting the first ever all -

electronics exhibition in Budapest.
Previously, electronics had to take
its place with other industries in
general trade fairs so MIPEL 74,
as it was called, was a great inno-
vation.. By Western standards it
was a pretty small affair but this
suited the eight British companies
exhibiting because they then stood
out prominently as the largest
national group exhibiting except
for the Hungarians themselves.

All the fringe countries of the
Eastern bloc have growing markets
and general expansion in an effort
to catch up with the West in living
standards. Budapest, for example,
has its traffic jams morning and
night, neon lights in abundance,
plenty of goods in the shops and
a general air of well-being. The
great leap forward can be traced
back to 1968 when the economic
system switched emphasis to
profitability. Experienced travellers
in Eastern Europe tell me that
Hungary is the exception rather
than the rule but there is no ques-
tion that the trend is upwards and
the demand for Western tech-
nology is considerable.

Trading with the East is a
laborious business. All orders have
to go through state-controlled
trading companies and this alone
builds up frustration and needs the
exercise of much patience. There
are problems with the COMECON
embargo which limits the level of

technology you can pass on to the
East, and the Eastern states are
all short of hard currency. But
despite all these snags, plenty of
companies are finding the effort
worthwhile.

A favourite scheme is to set up
a sales office in Vienna to serve
Eastern Europe but many com-
panies are still able to manage
from their home bases or through
local agents. What are the
rewards? In three years Beckman
Instruments have built up a busi-
ness approaching £1 million a
year, Mullard, operating from the
UK is doing £100,000 and Inter-
national Rectifier say they are
doing a five -figure turnover in
dollars in only two years.

CMOS PRICE DIP
It doesn't seem all that long ago

that one of Motorola's gripes was
the unrealistic pricing policy in the
semiconductor industry. If I remem-
ber rightly it was Texas Instru-
ments that was then supposed to
be the villain. But 1974 saw
Motorola slashing prices of CMOS
logic not once, not twice, but three
times so that by year-end you
could buy Motorola CMOS at only
one third the price you paid in
January.

It's all to do with the learning
curve, yields, volume production
and market shares. At the begin-
ning of the learning curve the
product is hard to make and yield
is low (i.e. rejects are high).
Because volume is small, unit costs
are high. But once engineers start
designing the device into new
products, demand rises and be-
cause volume is now higher the
learning curve is accelerated and
yields become greater leading to
much lower unit costs. It's almost
a predictable pattern which, even-
tually leads to the happy state of
affairs that you can now buy a
quad NOR/NAND gate in 100 -off
quantities for less than the price
of a packet of cigarettes.

Motorola say that using three-
inch slices has helped the price
reductions and the time from
design to production has been
found to be less than predicted.
And that's what the price reduc-
tions are all about. But these brave
words are not stopping competitors
growling fiercely and forecasting a
bitter fight for the fast -developing
CMOS world market which is
expected to overtake TTL in popu-
larity by 1978/79. As one old-timer
in semiconductors told me, "you
gotta be crazy to stay in this
business".

NEW USE FOR DOPPLER
The hole in the road is one of

the worst of the British diseases

arid the automatically -timed tem-
porary traffic lights to control
single lane two-way traffic is one
of the most powerful frustrations
the motorist has to bear, especially
when he can see that nothing is
coming from the opposite direc-
tion. The temptation is to "jump"
the light but frustration and temp-
tation may both soon be a thing
of the past if the temporary signals
are fitted with a simple Doppler
radar assembly.

The idea, put forward by Mullard
applications engineers, is to fit the
Doppler on top of the traffic lights
to detect a moving vehicle
approaching. The light will then
switch immediately to green pro-
vided a similar Doppler radar at
the other end of the obstruction
detects no movement. It is quite
simple to have a delay system and
reversion to timed operation in
cases of conflict or when traffic
is heavy in both directions.

It's another example of expand-
ing the market for electronics. The
unit recommended by Mullard is a
complete Doppler sub -assembly
aimed primarily at the intruder -
alarm market. It has an 8mW out-
put and a range of 150ft and the
whole transmitter/feceiver is on a
ferrite substrate only one centi-
metre square. You choose your
own antenna which can be a wave -
guide, dielectric rod or printed
circuit.

MONEY IN KNOW-HOW
Selling know-how is nice busi-

ness if you can get it. A top per-
former is International Aeradio
whose latest scoop is a contract
extension worth £2.5 million for
Saudi Arabia for operational and
maintenance services for aviation
communications at Saudi airports,
civil and military.

Another of IAL's specialities is
training air traffic controllers from
all over the world. The base for
this is now Kidlington Airport,
Oxford, officially opened by Lord
Boyd -Carpenter on November 22
last with the new name of the IAL
College of Air Traffic Services.
Fees are high, earning a lot of
foreign currency and there are no
raw materials to import.

Know-how of another kind goes
into Britain's most successful
avionics export, the range of head -
up displays for combat and attack
aircraft built by Marconi Elliott
Avionics Systems. Latest score is
over 2,000 systems exported,
mainly to the United States.

QUOTE OF THE MONTH
" There are too many simple

answers and not enough simple
problems "-John Eger, director of
the White House office of Tele-
communications Policy, U.S.A.
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A selection of readers'
suggested circuits. It
should be emphasised
that these designs have
not been proven by us.
They will at any rate
stimulate further thought.
Any idea published will
be awarded payment
according to its merits.
Why not submit YOUR
IDEA?

ECONOMICAL TERMINATION FOR HOOK-UP

I N building logic demonstration
circuits a large number of terminal

sockets are required to provide
various interconnections by means
of patching leads. The cost of these
sockets as well as that of the cor-
responding plugs can become high
enough to discourage would-be
constructors.

To overcome this problem I
have used a simpler and cheaper
alternative.

Each of the sockets for termina-
tion is made up of an i.c. pin socket
which are available in long strips
at about tl per 100 from a number
of advertisers in P.E. These are
soldered to the appropriate copper
strip of the Veroboard and a piece
of thick-walled sleeving about 4mm
long, and with a diameter which is

WHEN many devices are fed from
a single mains supply it may be

necessary to know that all of them
are switched off. The circuit to be
described illuminates a light emitting
diode as long as power is being
drawn from any source.

Diodes D2 and D3 are 10A 600V
silicon diodes mounted on heatsinks.
When current flows. 0.6V is de-
veloped across them. The germanium
transistor TRI conducts when 02V
appears between base and emitter.
R2 limits TRI base current and R3
provides a low impedance path
which prevents the induced e.m.f.
in the neutral lead from switching
on TRI.

The I.e.d. (DI) lights at a mains
current of only 2mA and attains
full brilliance at 7mA.

S. Beer,
West Byfleet, Surrey.

Rg. 1

WIRES

SLEEVING

IC PIN SOCKET

VEROBOARD

SOLDERED END

a tight fit over the socket, slipped
over it. (The outer sheath of a two -
core cable used in telephone wiring
was found most suitable.)

The combination of the i.c. pin
socket and sleeving forms an effec-
tive termination which accepts single
core hook-up wire and component

MAKING PRINTED CIRCUIT
BOARDS

Mowl' constructors will agree that
the printed circuit method of

construction for circuits is by far
the most professional looking.

The constructor is faced with
many ingenious methods of produc-
ing them, from gloss paint and
brush to the special acid resistant
pens now available. However, to
draw or paint p.c.b. designs is a
difficult task.

An admirable solution which I
suggest is to use Letraset. Sheets of
different thickness lines and patterns
can be bought at good stationers.

The copper clad board is first
cleaned and the design drawn lightly
on the copper. Letraset lines are
then rubbed over the pencil lines.
Where connections are to be made
full stops or dots are used for the
termination points. When the design
is complete the Letraset is rubbed
firmly with the backing sheet pro-
vided. The p.c.b. is then immersed
in a solution of ferric chloride until
etched.

The result is a beautifully neat
board that only needs cleaning and
drilling.

F. Butterfield,
Leeds, Yorks.

leads directly, thus eliminating the
need,for costly plugs.

The sleeving acts as an insulator
and at the same time protects the
i.c. sockets from displacement as
shown in Fig. I.

IN -CIRCUIT POWER DETECTOR

EQ

I3A

Fig. 1

C. S. Soh.
Singapore.
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Complete thecoupon and
well send you our

newcatalogue. Completely free.

The new Heathkit catalogue
is now out. Full as ever with exciting,
new models. To make building a
Heathkit even more interesting and
satisfying.

And, naturally, being Heathkit, every kit is absolutely
complete. Right down to the last nut and bolt. So you won't
find yourself embarrassingly short of a vital component
on a Saturday evening-when the shops are shut.

You'll also get a very easy to understand instruction
manual that takes you step by step through the assembly.

Clip the coupon now and we'll send you your free copy
to browse through.

With the world's largest range of electronic kits to
choose from, there really is something for everyone.

Including our full range of test
equipment, amateur radio gear, hi-fi
equipment and many general
interest kits.

So, when you receive your
catalogue you should have hours of pleasant reading.

And, if you happen to be in London or Gloucester, call
in and see us. The London Heathkit Centre is at 233
Tottenham Court Road. The Gloucester showroom is next
to our factory in Bristol Road.

At either one you'll be able to see for yourself the
one thing the catalogue can't show you.

Namely, how well a completed Heathkit performs.
Heath (Gloucester) Limited, Dept. PE -25, Bristol Road,

Gloucester, GL2 6EE. Tel: Gloucester (0452) 29451.

AM/FM digital electronic clock -radio. An oscilloscope from the Heathkit range. Digital electronic car clock/elapsed timer.

The new Heathkit catalogue.Out now FREE.
To: Heath (Gloucester) Limited, Dept. PE -25, Gloucester, GL2 6EE. Please send me my free Heathkit catalogue.

Name Address
Postcode

Remember easy terms are available with the Heathkit Monthly Budget Plan.
11111=11.
Schlumberger
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APPOINTED STOCKISTS FOR SIEMENS QUALITY PRODUCTS

top quality electronic
components for priceminded buyers

112p. CATALOGUE FREE

A 100 OF THE BEST
From our transistor stock
2N1307 47p BC149C 14p
2N2646 51p BC15/361 ISp
2N3053 30p BC1598 15p
2143054 60p 8C16713 13p
2N3055 60p BC168B 12p
2N3702 lip BC169B lip
2N3703 10p BC169C 13p
2143704 11p 8C1798 20
2/43705 10p 8C182L 2ip
2N3794 18p ac1e4L 26p
2N3819 25p EIC212L 12p
2N4062 11p BC214L I4p
2144443 93p BC257A 14p
2N5052 Sip BC25913 I4p
2N5163 20p BCY58 30p
2N5459 35p BD130 70p
40361 48p BD131 48p
40362 44p BD132 52p
00602 46p BD135 37p
40636 Et .36 BD136 39p
40669 E1.10 BDY20 83p
AC128 17p BF194 15p
AC151R 36p BFR39 23p
AC153 27p BFR79 23p
AC153K 37p BFX29 33p
AC176 24p BFX84 27p
AC176K 38p BFY51 23p
AC187K 31p BRY39 50p
AC188K 29p BY164 51p
AD133 E1 .92 C106B1 42p
AD136 EI.11 C106D1 47p
AD149 52p C1406 78p
AD161 42p MJ481 V .20
AD162 40p MJ491 VI .35
AF26011 40p MJ2955 110p

AF239 60p MJE371 89p
81906 36p MJE521 alp
BA138 31p MJE2955 (1 .12
BB103 24p MJE3055 611p

80105 34p 0491 6p
BB109 41p SEM 8p
BC1074 16p TIP31A 70p
BC107B I6p TIP324 110p

BC10813 isp TIP414 80p
EIC108C 15p TIP42A (1.00
8010913 I8p W02 30p
BC109C 18p ZTX300 14p
BC1474 12p ZTX304 23p
BC147B lip ZTX500 tap
BC148B lip ZTX504 45p
100s MORE IN CATALOGUE 7

BAXANDALL SPEAKER KIT
As designed by P J Baxandall and
described originally in Wireless World
Simple to assemble, fantastically good
results and a great money saver Carries
10 watts RMS. 15 ohms impedance Size
18in x t2in x 10in Complete kit, including
pack -flat cabinet, MAIO.
The size and weight of this product obliges
us to charge 70p pert cost of carr in U K
Equaliser Assembly, E2-111.
Loudspeaker Unit 590M109. f.285.
Cabinet Kit (to Baxandall design). (1195.
Cross -over choke for additional woofer to
above, E1 .50.

DISCOUNTS
Available on all items
except those shown with
NETT PRICES. 5% on
orders from E5 to (14.99
10% on orders E15 and
Over.

FREE
POSTAGE
in U.K. for pre -paid mail
orders. For mail orders
for E2 list value and under
there is an additional
handling charge of 10p
Overseas orders -car-
riage charged at cost.
Giro A/C NO.

311/1171/4002

POSTAGE (U.K.) ATTRACTIVE DISCOUNTS SPECS. GUARANTEED

RESISTORS
Code Watts Ohms

C

C

C

C

MO

WW
WW
WW
WW

1/3 4 - 7-470K

1/2 4 . 7-10M

3/4 4 . 7-10M

1 4-7-101A

1/2 10-1M

1 0 - 56-3 . 911
3 I -10K
1 0 22-0 . 47D
7 1-106

1 to 9 10 to 99 100 up
(see note below)

1.3 1.1

1.3 1.1

1.5 1.2
3.2 2.5

3.34

12 10

8

11
14
10

01 nett
0.9 nett
0.97 nett
1.92 nett
2.3 nett
a ntt
6 ntt
11 nett
8 nett

Codes:
C carbon film, high stability. low noise.
MO metal oxide. Electrosil TR5 ultra low noise
WW wire wound. Plessey.

Veluec All E12 except C W. C 1.1N and MO fW
E12 10. 12. 15. 18, 22. 27. 33. 39. 47, 56, 68. 82 and their

decades.
E24 as Ell plus 11. 13, 16, 20. 24, 30.36. 43. 51, 62. 75. 91 and their
decades.

Tolerances:
5% except WW 10% s 0 0511 below 100 and MO 8W 2%
Prices are In pence each for quantities of the same ohmic value
and power rating. NOT mixed values. (Ignore fractIon of one
penny on total value of resistor order.) Prices for 100 up In units
of 100 only

POTENTIOMETERS
ROTARY. CARBON TRACK

Double wipers for good contact and long
working life
P.20 SINGLE linear 100 ohms to 47

megohms each 14p

P.20 SINGLE log 4-7 Kohms to 2.2
megohrns each 14p

JP 20 DUAL GANG lin. 4.7 Kohms to
2 2 fnegohms each 48p

JP.20 DUAL GANG log. 47 Kohms to
2 2 megohms. each lip

JP.20 DUAL GANG Log/antilog 10K.
22K. 476. 1 megohm only. each Sip

JP 20 DUAL GANG antilog 10K Only Sap
2A DP mains switch for any of above

14p extra
Decades of 10, 22 and 47 only available

in ranges above.

Skeleton Carbon Presets. Type PR.
horizontal or vertical each Sp

SLIDER
Linear or log mono 4 7K to 1 meg. In all

popular values each 30p
STEREO, matched tracks. lin. or log. in

all popular values from 4' 76 to
I meg 110p

Escutcheon plate., mono. black or
grey. each 10p

Control knobs, blk/whbred/yel/grn/
blue/dk grey. It grey each 7p

ELECTROLYTIC CAPACITORS
Axial Lead
uF 3V 6 3V 10V 16V 25V 40V 63V 100y
0 47 1Ip Op
10 1Ip Op

2 2 - - - - lip Op OP
4 7 - - - lip ap Op Op
to - - - - op Op Op Op
22 Sp - Op Ip Ip 10p
47 Op - op Op 8p Op 10p 13p
100 Op Ip Sp Op Op 10p 12p lop
220 Op Irs Op 10p 10p tip 17p 28p
470 Op 10p 10p I1p 13p 17p 24p 45p
1.000 11p 13p 13p 17p 20p 25p 41p
2.200 15p 18p 23p 21p Hp 41p -
4.700 Tip 30p 39p 44p 511p
10.000 42p 46p

MINITRON DIGITAL INDICATORS
3015F Seven segment filament compatible with standard
logic modules. 0-9 and decimal point 9mm characters in
16 lead OIL E1.20
Suitable BCD decoder driver 7447 EI - 15
30150 showing - or -- 8 1 6 dec pt E1.20

LEDS (Light Emitting Diodes) 25p
Photo Cells cadmium sulphide each 49p

ANTEX Soldering Irons
CN240 (2-2S Spare bite
CCN240 (2.65 Spare bite
Order it from
Electrovalue
for dependable
service.

CAPACITORS
DALY ELECTROLYTIC in cans. plastic

sleeved
1000mF/25V 34p
5000/100 (3.58
5000/25V 75p

2200/100 (1 .01
1000/50 50p
2000/50 70p
5000/50 (1-44

POLYESTER TYPE C.280. Radial leads
for P.C.B. mounting. Working voltage
250V d.c. Tolerance % 01 0  5pF.
0-01. 0-015, 0 022. 0.033. 0.047, each 3p
0 -068. 0'1, 0.15 each Sp
0 22 5p; 0.33 7p; 0.47 Sp; 0.68 11p; 10
14p; 1.521p; 2.224p
SILVERED MICA. Working voltage 500V
d. c.
Values in pFs-2.2 to 250 in 9 stages

each Op
1000, 1500, 1800 11p; 2200 10p; 2700,
3600, 4700, 5000 lip; 6800 20p; 8200
10,000 25p
TANTALUM BEAD
0.1, 0.22, 0.47, 1.0 mF/35V, 1,5/20V.
3.5/16V each 15p
2.2/I6V, 2.2/35V. 4.7/16V. 10/6,3V

each 15p
4. 7/35V. 10/16V. 22/8.3V each 20p
10/25V, 22/16V, 27/6.3V, 100/3V,
6,8/25V. 15/25V each 23p
POLYCARBON ATE
Type 1342540 Working Voltage -250V
Values in mF,
0.0047: O 0068 0.0082. 0.01; 0.012: 0-015

each Sp
0.018, 0.022: 0027; 0.033: 0-039, 0047:
0-056: 0068 0-082: 0.1 each Sp

CERAMIC PLATE
Working voltage 50V c
In 26 values from 22pf to 6800pF. each 2p

32p
42p

DESOLDER BRAID
6f1 strip Sep

WAVECHANGE SWITCHES
1 pole 12 way, 2 pole 6 way
3 pole 4 way; 4 pole 3 way
TAG STRIP 28 way

NUTS, SCREWS, etc.
in Iota of 100 each
40A NUTS 28p: 686 NUTS 30p
I" 4B Screws 28p: 60A Screws 24p
Threaded pillars 6BA, 1" hexagonal

VI. 40
EI .12Plain spacers (." round

Other sizes available

ENAMEL COPPER
WIRE In 2 ounce reels
16. 18. 20. 22 SWG 341/
24, 26, 28. 30 SWG440p
32 34 SWG 46p. 36, 38, 40 SWG 54p

each 23p
lip

DIN CONNECTORS
Socket

2 way loudspeaker 10p
3 way audio 10p
5 way audio 180 12p
5 way audio 240 lip
6 way audio 13p

EV CATALOGUE 7

Plug
lip
12p
15p
15p
15p

2nd printing -Green and yellow Corer
112 pages, thousands of items- illustra-
tions: diagrams: much useful technical
information. The 2nd printing has been
updated as much as possible on prices.
It costs only 30p post free, Including
refund voucher for 25p for spending
when ordering goods list value £5 or
more.

QUALITY
GUARANTEE
All goods are sold on the
understanding that they con-
form to manufacturers' speci-
fications and satisfaction is
guaradteed as such -no
rejects, -seconds' or sub-
standard merchandise is
offered for sale.
Prices quoted do not include
V.A.T. for which 8% must be
added to total nett value of
order. Every effort is made
to ensure the correctness of
Information end prices at time
Of going to press. Prices sub-
ject to alteration without
notice

ELECTROVALUE LTD
Al postal communications, mail orders
etc. to Head Office at Egham address.
Dept. PE2. S.A.E. with enquiries requir-
ing answers.

28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHS
Telephone: Egham 3603 Telex 264475 Shop hours 9-5.30 daily; Sat. 9-1 p.m.
NORTHERN BRANCH: 880 Burnage Lan}, Burnage, Manchester M19 1NA
Telephone (061) 432 4945 Shop hours 9-5.30 daily; Sat. 9-1 p.m.
U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA, P.O
Box 27, Swarthmore PA 19081.
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BRAKE LIGHT DETECTOR

THE IDEA of the circuit shown
in Fig. 1 is to detect when one

or both of the brake lights has
failed and then turn on a failure
warning indicator and to keep this
lamp on even after the brake pedal
has been released.

When the brake pedal is pressed
current will flow through R1 to the
lights. This resistor is chosen to
drop 0.7V which hardly affects the
brilliance of the lights. TRI
becomes forward biased and turns
on, holding TR2 off and thus keep-
ing the relay de -energised.

If either lamp fails insufficient
current will flow through R I to
cause TRI to conduct so TR2 will
energise the relay. The contacts are
wired in such a way as to keep

TOUCH TUNER

TI1E CIRCUIT shown in Fig. 1

was designed as a touch tuner
for the P.E. Pushbutton Varicap
Stereo Tuner but has not been
tested and so is suitable only for
the novelty experimenter.

Using skin resistance, two bistables
are triggered to feed preset voltages
to a Varicap f.m. tuner. By placing
one finger on the common positive
supply contact and another on one
of the three inputs, either TR1,
TR2 or TR3 will conduct and the
appropriate diodes will direct cur-
rent to one of the bistables. The

0
RADIOI

Fig. 1

TRI

O

R2

NEGATIVE EARTH VERSION

Fig. 1

LP I on even after the pedal is
released. The relay can be turned
off by the ignition switch.

Relay contact RLA2 open circuits
TR I base to reduce TR2 collector
current to around 70mA when one
or both lamps have failed.

diodes are necessary to prevent
interaction between the bistables.

With TR4 and TR7 on. and
TR5 and TR6 off, the tuning volt-
age is set by VR2 as in the original
tuner. When TR4 and TR6 are
on, and TR5 and TR7 are off,
VR3 and RIO are effectively con-
nected in parallel across VR2 so
that a lower tuning voltage is
selected. Similarly with VR1 and
R7, when TR5 and TR7 are on,
and TR4 and TR6 off.

One disadvantage of the circuit
is that if the radio is turned off
the same station will not be
returned when switching on again.

BRAKE LIGHT SWITCH

Resistor R1 must dissipate about
1.75W so four 1!.2 22W resistors in
parallel are recommended. Relay
RLA was an RS 12V low profile
type, drawing 18mA.

R. Pravel.
Ascot, Berks.

Also, it may be necessary to pre-
vent TR5 and TR6 operating to-
gether by connecting a small
capacitor (say 0-1,uF) from their
bases to the negative supply line so
making sure that on switch -on TR4
or TR7 switch on first.

High gain silicon transistors such
as BC109's should be used through-
out.

Note that VR2 will always be set
to bring in the station with the
highest operating frequency. Touch
inputs should be kept short and
well away from electromagnetic
fields such as mains transformers.

R. Keeling,
Loughborough. Leics.

D604

ALL 010DES. SILICON
TR1-7 BC109 OR SIMILAR
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VOLTAGE CONTROLLED
AMPLIFIER

THE VOLTAGE controlled am-
plifier circuit of Fig. I may be

of interest to readers as the basis
of other control circuits. TR I is an
0C200 or equivalent and TR2 an
0071 or equivalent.

In the circuit, when TR1 base is
near ground potential the transistor
is held 'off' and thus acts as a resis-
tance in the potential divider chain
including RI. As the collector -
emitter resistance of TRI is large
compared with the value of RI, the
intAtt signal will appear at the base
of TR2 and be amplified by that
device.

SCHMITT DOES EVERYTHING

cREQUENTLY the home experi-
menter encounters the need to

produce a few circuits cheaply
which involves casting around for
ideas to minimise the number of
components required to fulfil a
given circuit function.

It isn't a bad thing to aim for
simplicity anyway; you get your
results quicker and systems tend to
be cleaner and more reliable all
round. Readers may find my solu-
tion to the need for three pulse
type circuits based on a simple
Schmitt circuit useful, particularly
as the idea is capable of extension.
The heart of the system is depicted
in Fig. I and around this basic cir-
cuit it was possible to evolve a
relaxation pulse generator, a pulse
stretcher and a trigger circuit for a
triggered oscilloscope time base.

The detailed circuits evolved
appear in Figs. 2. 3 and 4 and
from these it can be seen how
simple each circuit has become and
after a time the building of several
systems around the central theme
becomes almost second nature.
Each can be guaranteed to work on
switch on, the required operating
conditions can easily be adjusted,
and they are cheap.

The circuit of Fig. 2 is a pulse
generator. This circuit has operated
satisfactorily with C = 470pF as a
fast pulse generator, or C = 4,uF
and R2 replaced by a relay coil
giving a timed contact operation
over some seconds. Excellent fre-
quency stability with supply volt-
age changes is experienced.
Transistors are all ZTX 330.

The pulse stretcher circuit of
Fig. 3 can accept an input pulse of
IV, 1 us and this gives an 8V,
30/is output when C = 47pF. To
stretch the pulse further, increase C.
All transistors here are 2N371I.

The triggered timebase of Fig. 4
is quite simple. It can be seen from
the circuit details that components

56k t2

c'4''°' R2

100.1

Fig. 1

As the base of TR I is made posi-
tive and the device switched into
the 'on' state the input signal will
be effectively shorted to ground as

are kept to a minimum, and the
transistors are a cheap plastic
variety. There are endless possi-
bilities by way of variations on the
basic theme. The circuit easily con-
verts to a set -reset bistable and the
resulting circuits usually allow a
marked degree of simplicity to be
retained. Why not try a few varia-
tions to meet your requirements-
it's fun.

aas
waveior

Fig. 2

Fig. 4

A. P. Dixon,
Basingstoke.

far as the input to TR2 is concerned
and thus no output will appear.

Initially the circuit was developed
for a synthesiser so decoupling was
not important but ideally a capaci-
tor should be used to decouple with
the result that only a.c. signals can
be passed. The control voltage input
can be from such sources as an
envelope shaper but it should be
remembered that TRI requires a

positive (ground) signal for 'on'
conditions. R2 can of course be part
of the preceding circuitry if
required.

Very little control signal if any at
all will appear at the output and
since TR2 is floating it will not
switch on or off.

P. D. Maddison
Blackburn.

TR4

+7V

Fig. 1

Fig. 3
-418V0

14
;;;4,cg,=, r.f

qqc i
TT

Flyback signal
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Tuner

Gram _o
Tape _o 0-

0 (2_

-04.0
-0'O
-0 I 0

SHEER SIMPLICITY!

Half HY5

Tape o.p
BASS

a -f

4-
VOLUME

Half HY5

TREBLE

4- BALANCE

O
Stereo.Mono switch

I -v

PSU50

V

-L
-N-E

MONO ELECTRICAL CIRCUIT DIAGRAM WITH INTERCONNECTIONS FOR STEREO SHOWN

The HY5 is a complete mono hybrid preamplifier, ideally
suited for both mono and stereo applications. Internally
the device consists of two high quality amplifiers-the
first contains frequency equalisation and gain correction.
while the second caters for tone control end balance,

TECHNICAL SPECIFICATION
Inputs: Magnetic Pick-up 3mV RIAA. Ceramic Pick-up
3OmV, Microphone 10inV. Tuner 100mV. Auxiliary 3-100mV,
Inputiimpedance 471,11 at IkHz Outputs: Tape 100mV,
Main output Odb (0-775V RMS). Active Tone Controls:
Treble t 12db at 10kHz. Bass I2db at 100Hz Distortion:
0 5% at IkHz. SIgnI/Nols Ratio: 68db. Overload Cep.-
bIllty: 40db on most sensitive input. Supply Voltage:
- 16-25V

PRICE £4.50 - 36p VAT
P R P free

TWO YEARS

The HY50 is a complete solid state hybrid Hi -F1 amplifier
incorporating its own high conductivity heatsink her-
metically sealed in black epoxy resin Only five connections
are provided. input. output. power lines and earth.

TECHNICAL SPECIFICATION
Output Power: 25W RMS into 8 it(1 Load impedance:
4-161,11 Input Sensitivity: Odb 10 775V RMS) Input
Impedance: 471,11 OlelortIon. Less than 0 1% at 25W
typically 0 05% SIgnI/Nols Ratio: Better than 75db
Frequency Reagens*: 10Hz-50kHz 3db Supply Voltage:

25V Size: 105 50 x 25mm

PRICE £5.98 r- 48p VAT
P. & P. free

The PSU50 incorporates a specially desIned transformer
and can be used for either mono or stereo systems

TECHNICAL SPECIFICATIONS
Output voltage. 25V. Input voltage: 210-240V Sim L 70
D 90 H 60rnrn

PRICE £6 P & P
48p VAT

FREE

' GUARANTEE ON ALL OUR PRODUCTS

I.L.P. Electronics Ltd.
Crossland House,

NackIngton, Canterbury,
Kent CT4 7AD.
Tel. (0227) 63218

Please Supply .

Total Purchase Price
I Enclose Cheque El Postal Orders 0 Money Order
Please debit my Access account El Barclaycard account
Account number
Name and Address
Signature
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Please send

I-PRE-PAK
INTRODUCE

STIRLING SOUND
Audio Modules

SS. 203
STEREO

DECODER

25.62
Ready built unit, ready for connection to the I.F. stages of existing
FM Radio or Tuner. A tell tale light can be connected. The unit is
a small printed circuit, no further alignment necessary. An L.E.D.
stereo indicating light may be added. Instructions included.
SS. 202 I.F. Unit L525. SS. 201 Tuneable front end L625.

SS. 103
I.C. POWER AMP
21.75
These amps. are supplied with a free booklet
on connecting up, specifications and
easy -to -build projects. SS. 103.3 stereo
version (using two I.Cs) C325.

5W & 10W POWER AMPS

SS. 105 £F95

SS. 110 £2'40
These matchbox size amplifiers have an exceptionally good tone
and quality for the price. They are only 21in I fin. The SW
Amp will run from a I2V car battery making it very suitable
for portable voice reinforcement such as public functions. Two
amplifiers are ideal for stereo. Complete connection details and
treble, bass, volume and balance control circuit diagrams are
supplied with each unit. Discounts available for quantity orders.

Other SS Modules
Pre -assembled printed circuit boards 2in x Sin
available in stereo only, will fit 0.15 edge connector.
Stereo Pre -Amp SS. 101 for use with high output
ceramic cartridges. £1.60
Stereo Pre -Amp SS. 102 for use with low output
magnetic cartridges. £2.25
Stereo Tone Control SS. 100 active tone control board
will give bass and treble boost and cut. £1.60
Instruction leaflet supplied with all units. Pots extra.
V.A.T.-Add 8% to total value of order including
postage.
POSTAGE-Add 15p for postage and packing (U.K.
orders).
B.P.P. Stirling Sound Modules are guaranteed, tested
and individually boxed.

11 =MI EMI =MI OMNI

II enclose f inc. V.A.T at 8%.'

Name

Address

BIPRE'PAI
Co. %Kr. No.820919

I

Dept. D, 222/224 West Road, I
Westcliff-on-Sea, Essex SSO 9DF.
Telephone: Southend (0702) 46344.

NM =NI MI= 11

PE SCORPIO Mkt
ignition system kit
new from
ELECTRO SPARES
* 6 OR 12 VOLT

VE AND - VE GROUND

Here's the new. improved version of the original PE Scorpio
Electronic Ignition System - with a big plus over all the other
kits - the PE Scorpio Kit is designed for both positive and
negative ground automotive electrical systems. Not just + ye
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 manufacturer'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 -breaker burn.

Electro Spares prices:
De luxe Kit only £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.

FM VARICAP STEREO TUNER
As featured in the May 1973 issue of 'Practical Electronics'.
Superb Hi-Fi tuner Kit now available from Electro Spares.
Including cabinet and all components - pre-set Mullard
modules for R.F. and I.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 it in perfect order (for a nominal handling charge)
Electra Spares price only £28.50 inc. VAT and p & p.

'GEMINI' STEREO AMPLIFIER
A superb unit with a guaranteed output of 30 watts RMS per
channel into 8 ohms. Full power THD is a mere 0.02%, and
frequency response is -3 dB from 20 Hz to 100 kHz into 8 or
15 ohms. Electro Spares have already sold 100s and 100s of
these Kits. Get yours now I Depending on your choice of
certain components, the price can vary from £50 to £60 inc.
VAT and p & 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 List only. Please send S.A.E. (preferably 9 x 4

minimum) for full details.

ELECTRO SPARES
TY(' Canny/tall Catty' of the Noah
288 ECCLESALL RD.. SHEFFIELD S11 8PE (0)
Tel: Sheffield 107421668888
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COMBINED CCTV CAMERA AND

RECEIVER UNIT

Anyone building the P.E. Mono-
chrome CCTV Camera may well
consider using it for closed-circuit
communications. In BP 1 362 290,
S.A. Engins Matra, of Paris, France,
points out how CCTV communica-
tion, although electronically feas-
ible, suffers from working problems.

The whole object of the exercise
is, of course, that the correspon-
dents at each end of the link
should be able to both see and
hear each other. But for one cor-
respondent to watch the other on
a monitor screen inevitably requires
each to look at his screen and not
at his camera. Hence neither can
look the other in the eye! Also,
although it is theoretically ideal to
be able to illustrate a point with
a diagram drawn for the camera,
in practice this is easier said than
done.

The French inventors propose a
variety of mirror systems (of which
one is shown in Fig. 1) which
enable the camera and monitor at
each end of the link to be effec
tively combined, together with a
display surface for a diagram.

At each end of the link a light -
tight box houses a receiver display
tube and a camera. The optical
axis of the camera and receiver
are at right angles to each other,
but a semi -reflecting plate (i.e. a

E 41111=

see-through mirror) is angled at
45 degrees relative to each. The
plate is also similarly angled to a
front window of the box, and a

lens, which forms an image of
a diagram drawn or laid out on a
display surface.

A correspondent can look direct
into the display tube while being
photographed by the camera. So
if a similar arrangement is pro-
vided at each end of the link, both
correspondents will be continually
looking each other straight in the
eye. Simultaneously, any object
laid out on the display surface can
be superimposed on the transmit-
ted picture.

Transmission of a reasonable
TV picture of a correspondent
requires good room lighting and
such light can cause unwanted
reflections on the display tubes
of conventional set-ups. But any
room light which passes through
the window and is reflected back
off the receiver screen to the
viewer will be attenuated by its
passage twice through the semi -
reflecting plate.

IMPROVED PERSONAL RADIO AERIAL

In BP 1 354 710, Motorola Inc
of Illinois, U.S.A., explain how there
is a problem providing an aerial
for a personal radio (e.g. police
or paging type), which will operate

Reflecting Plate

Receiver
Display
Tube

Fig. 1

Light sealed
Box Camera

Window

Display Surface

\1.Correspondent

BP 1 362 290

Correspondent

111-111j
CI CI CI

BP 1 354 710

TR1

Fig. 1

on the range of 1-500MHz or
more. Ferrite rods may be used
but they claim that they take up
too much space and are highly
directional. Motorola suggest using
part of the casing of the receiver
as the aerial. Although this is not
a new idea, the results are claimed
to be an improvement over past
achievements.

The circuit, Fig. 1, shows a
U-shaped metal cover which slides
over the moulded plastic casing
of a miniature radio receiver. The
arms of the U mate with gold
plated contacts on the receiver,
one contact being connected to
earth potential of the receiver
chassis and the other to a
reactance circuit which includes
inductor L1 and capacitors C1, C2.
The reactance contact is con-
nected to an intermediate tap on
L1 which has a movable core for
inductance adjustment.

The reactance or tuned circuit
is adjusted to be capacitive at the
frequency of operation so that the
connections to the U-shaped cover
in effect connect a capacitor
across the open end. The signal
received from the aerial is derived
from the reactance network at the
common connection between C1,
C2 and coupled to the base of
TR1 which functions as an r.f.
amplifier. Usually the receiver will
be carried in a pocket with the
earth arm adjacent to the wearer's
body.

Copies of Patents can be obtained from the Patent Office Sales, St. Mary Cray, Orpington, Kent. Price 25p each
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CAR CLOCK

REPAIRS By D.L.COOPER
The modification described enables several years' additional
life to be obtained from a clock which has failed due to
contact wear.

THIS article describes a method of rejuvenating
I the type of electric clock used in a large number

of cars up twabout five years ago.

OPERATION OF THE CLOCK
The balance wheel of the clock drives the hands

(through suitable gearing) in contrast with /host
other types of clock where the spring drives both
the hands and the balance.

The balance is mounted between the poles of an
electromagnet as shown in Fig. 1. When energised
the balance rotates against its hairspring. The coil
of the electromagnet is energised via a contact pin
mounted on the balance, and a contact wiper in the
form of a light spring arm.

When power is applied to the clock, current flows
through the coil, along the spring arm to the balance
wheel contact pin, and through the balance wheel
hairspring to the clock frame. This causes the
balance wheel to rotate until contact is broken.

The balance then swings back, makes contact, and
is attracted in the opposite direction and the sequence
is repeated.

WIPER ARM
When the clock is new the length of the wiper arm

is set so that the balance wheel has to rotate a
certain angle from its rest position before contact
is broken. This is to ensure that the electromagnet
is energised for long enough to give the balance a
good push and keep it swinging vigorously.

However, as the contact wears (due mainly to arc-
ing) the length of time for which the contacts are
closed is reduced and the balance swings less
vigdrously.

In addition, if the contacts become dirty or pitted
there may be intermittent contact.

Eventually the push from the electromagnet is
not enough to overcome the friction in the bearings.

REPAIRING THE CLOCK
The ideal solution to the wear problem is to drive

the electromagnet from a monostable circuit, trig-
gered from the contact of the balance wheel. In
this way wear on the contacts is greatly reduced as
only transistor base current flows through them.

The period for which the contacts are closed is
not important as the current flows for the full mono -
stable "on" period. Dirty contacts have no effect
since, once contact occurs to trigger the circuit, full
current flows for the monostable "on" period.

CIRCUIT OPERATION
The circuit of the monostable is shown in Fig. 2.
The circuit is triggered when the contact closes,

turning TRI off and TR2 on. When the contact
opens, TR2 is held on until the capacitor Cl charges
via RI and allows TR1 to conduct, whereupon TR2
turns off.

Diode DI suppresses the reverse voltage transient
in the coil after switch -off, protecting TR2. The
values of Cl and RI in Fig. 2 give an "on" time
of about 20 milliseconds after the contacts open.

BRASS

BALANCE
WHEEL

CONTACT
PIN POLE

PIECE

IRON

CONTACT
WIPER ARM

(INSULATED
FROM FRAME)

r

L

SUPPLY
TERMINAL

Fig. 1. Diagram showing the balance wheel
mounted between the poles of the electro-
magnet in a typical car clock

MODULE

Fig. 2. Circuit of the car clock monostable
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The circuit shown is for negative earth only and
for positive earth cars all the diodes and Cl must
be reversed and the transistors replaced by pnp
types suggested in the components list.

All components must be miniature types to enable
the finished circuit to fit inside the clock case.

The circuit is built up without a board for maxi-
mum compactness, component leads being soldered
directly to each other. Thin coloured insulated wire
should be used for the leadouts.

Once the module is completed it should be tested
with the clock.

FITTING IN THE CLOCK
The clock must be removed from the car. The

method of mounting varies but is usually a U-shaped
clamp and two nuts accessible from behind the
dashboard. Disconnect the supply leads to the clock,
and the light if fitted.

Undo the four (or three) screws, washers, and
rubber bushes on the back of the clock and remove
small screw retaining the supply wire on the terminal
post. Carefully prise off the chrome ring retaining
the plastic face of the clock, sliding the face and
clock mechanism out of the metal case.

The clock is very delicate and great care is needed
if irreparable damage is not to be done, particularly
to the balance wheel.

TR1,2

BC 182

ORANGE

Fig. 3. Construction of the monostable module.
After thorough testing this can be encapsulated
in resin or insulating tape

BALANCE

ION.WWW, Nweem, N

CONTACT ARM-BEND IN
DIRECTION OF ARROW

INSULATED
I FROM FRAME

FRAME

Fig. 4. Diagram showing the direction in which
to bend the contact arm if the contact is at
fault

D4 R4
+

SUPPLY 1N4148 220 r C2
5000pF

TO CLOCK
CIRCUIT

Fig. 5. Voltage regulator to keep the voltage
constant while the starter is operated (Reverse
D4 and C2 for the earth)

COMPONENTS . . .

Resistors
R1 12kfl R2 4700 R3 12k0 R4 220
All ±10% 1W carbon

Capacitors
C1 4.7µF 15V elect. (miniature or tantalum bead)
C2 5,000µF 15V elect.

Diodes
D1 -D4 1N4148 (4 off)

Transistors
TR1, TR2 BC182 (-ye earth version) or

BC212 ( ve earth) (2 off)

Miscellaneous
Sleeving
Resin for encapsulation

Unsolder the coil lead from the contact pin con-
nection and connect the four leads from the mono -
stable : red to the supply side; orange to the coil
lead unsoldered from the contact pin; yellow to the
contact pin; and black to the clock frame. Leave
the leads fairly long at this stage.

TESTING
Connect the 12V supply between the supply pin

and the clock frame in the correct polarity and
gently spin the balance wheel.

If the clock keeps running for a few minutes all
is well; if it stops check the monostable connections.
If they are all correct temporarily short circuit the
contact pin to the frame which should cause the
balance to be attracted to one extreme of its travel.
If it is, then the contact is at faut. Using tweezers
or long -nosed pliers, very carefully bend the spring
contact arm slightly closer to the balance wheel
contact pin (see Fig. 4).

Check by applying 12V again.

ENCAPSULATION
When the clock is running properly, disconnect the

four leads from the clock and either encapsulate the
module by dipping in polyester resin or Araldite.

The completed module should be small enough to
fit inside the clock case. Cut the leads to length and
reconnect as before.

Replace the clock in the case making sure that
the module and wires do not foul the mechanism.
Fit the screws in the back and replace the chrome
ring retaining the face ensuring that the knobs for
hand setting and regulating are properly fitted.

Check again that the clock is still working and
replace in the car.

VOLTAGE REGULATOR
If any trouble is experienced when the starter is

operated this may be due to the fact that operation
of the starter causes the battery voltage to fall so
much that the clock stops. A capacitor and diode
can be used to keep the voltage at the required
level.

Connections are shown in Fig. 5.
It will probably be found that the clock runs fast

after modification but this can be corrected with
adjustment provided on the clock.
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A SELECTION FROM OUR POSTBAG

Readers requiring a reply to any lifter must include a stamped
add r d envelop.. We regret that we cannot answer any
technical queries on the telephone.

Stirring sounds
Sir,-I read with great interest

the letter of your correspondent
Mr. I. Stuart-Colwill in the
December issue of P.E. There is
nothing like a little controversy to
get the blood stirring and whilst I
would tend to go along with a
number of Mr. Stuart-Colwill's com-
ments I must say that I do not agree
with all of his arguments.

As a starter I would agree that
music is wallowing in the primeval
mud-but no more so than any
other art form. And I only agree
with this sentiment ih the sense that
there are a great many musicians
and composers who are struggling
to express themselves in their chosen
medium and in a way that can be
understood by those of us who do
not possess their gifts. That escape
is possible front this "slough of
despond" is clearly demonstrated by
the works of such, giants as Albi-
noni, Bach, Beethoven-yes, even
Stravinsky and Schoenberg.

If one thinks about it at all, one
come, to the inescapable conclusion
that a !I acoustic instruments in use
today ire merely sophisticated ver-
sions of simple devices designed to
imitate phenomena occurring in
nature. Hence Malcolm Pointon's
reference to natural sound, i.e. sound
produced by physical processes such
as a vibrating string-or column of
air-or reed. This being the case
one marvels all the more that with
instruments of limited dynamic
range and tone -colour, composers
such as those cited above have man-
aged to transcend all subjective
aural boundaries and are still able
to communicate emotionally with
anyone who cares to listen.

The word "imitate" is a crucial
one in reference to any art form.
Thus there is no relevancy in the
kind of fatuous remark made
recently by one well-known critic on
the BBC when he said that "All
synthesisers sound alike." So too do
all grand pianos-so what? It is
not the instrument that matters so
much as the performer's grasp of its
potentiality and his ability to trans-
late this into aural terms.

I agree wholeheartedly with
Malcolm Pointon's view that the
second half of the twentieth century
is emancipated in a musical sense.
Thanks to Robert Moog and his
predecessors who pointed the way
we now have musical instruments
the like of which could not pos-
sibly have been imagined 20
years ago. With a dynamic range
greater than a whole symphony
orchestra, a frequency range encom-
passing the whole of the audio
spectrum and a range of tone colour
which defies classical description the
synthesiser quite literally does make
the aural universe boundless.

No, Mr. C. 1974 was not marked
by your aquisition of a synthesiser.
It was marked by the fact that
hundreds of others like you also
acquired one. Many will fall by the
wayside, many will be content with
imitative creations and many with
cheap divider organs. But it only
takes one composer with the
imagination to transcend the current
trend in synthesiser gimmickry and
produce a work of any power at
all for the synthesiser to find a
firm place in the history of music.

G. D. Shaw,
Huntingdon.

Emancipated
synthesiser

Sir,-How gratifying it was to
read Mr Stuart-Colwill's letter "Dis-
cord" (Readout Dec '74). I whole
heartedly agree with his views of
electronic pop. How many times
must we hear facile popular ditties
(thumped out by people who are
mistakenly regarded by many as
"musicians") performed in a pseudo
organ tone and sickly tremelo, on
instruments which could do so much
to change the history of music?

Perhaps we are offended even
more by the frequency with which
people, when the synthesiser is men-
tioned say, "Oh! that thing that

plays all the Bach." Maybe I'm a
musical snob, but I look on the
pseudo -organ effect which is so often
used with so little variation or
modification in interpretations of
Bach on synthesisers, as a detriment
to the instrument and a slight to
Bach. Would not Bach have fumed
to see such an instrument shackled?
We know that he was a keen
experimenter and I personally doubt
whether he would have forgiven the
ravishes of the all too popular
"Switched on Bach" records in
which so little variation of effect is
found.

Finally, I believe that the next
50 or more years will see a monu-
mental battle for the emancipation
of the synthesiser as an instrument
in its own right. One only has to
look at the influence of the old
school of Gauttier and Co on the
harpsicord style, to see that such a
transfer of idioms is being
attempted now, i.e. from organ to
synthesiser.

Whilst some transfer is inevitable,
total assumption of organ style can-
not be allowed. The synthesiser
must break away from the protec-
tion and influence of the organ and
set up its own family.

P. Watson,
Bedfordshire.

New phase
Sir,-Mr Stuart-Colwill's letter

(Readout, December 1974) is wel-
come; however in his attempted
dampening of my enthusiasm he has
missed the point of the article and
let himself be carried away by quite
a few red herrings.

Here in 1974 there is little doubt
that we are in at the beginning of a
new phase. Since Moog's musical
application of voltage -controlled
devices some ten years ago the mar-
ket for synthesisers has widened
considerably, and at this stage,
thanks to PE and at least two other
periodicals, interest in electronically
produced sound has received an
additional hefty boost.

Even Stockhausen in the early
'50s could not have foreseen this
enormous interest in electronic
music. Many of his non -electronic
works are still shunned by many
people who can accept the medium
of which, it would seem, only he
knew the value. As for "primeval
mud", my article implies that any
new ideas in musical expression
take time to settle and, having even-
tually settled, begin to develop
towards the stage where it is felt
that new ideas are needed; the pro-
cess then starts all over again. To-
day's composers are still searching
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for a distinguishable point of
reference.

My apologies for any ambiguity
in the phrase "seven modes were
employed". I hereby correct this to
"seven modes were available". The
Locrian mode was, indeed, a rare
bird, but without expert musicologi-
cal evidence I would hesitate to
refer to it as a "joke".

Mr Stuart-Colwill's thoughts now
fall into rather hot water. With all
the will in the world Beethoven
could not have produced the aural
universe inhabited by, say, Morton
Subotnick's "Silver Apples of the
Moon". As for dynamic level, even
Webern's "pppp" could not, in the
very nature of the instruments at
his disposal, fall below a fixed
minimum level; neither could Wag-
ner or Stravinsky, for all their
fortissimi, rise above a measurably
fixed maximum level. Under nor-
mal concert conditions one does not
sit with one's ear rammed into the
bell of a brass instrument.

As for the comment about Liszt
and Paganini, of course they were
deemed "inhuman" a hundred years
ago, but ninety-nine years ago
people started acquiring the neces-
sary skills; teenage virtuosi these
days rattle the stuff off without
much sweat -and -tears. I still cannot
see men, within the next millen-
nium or so acquiring independent
brains within a single skull -case or
multi -fingered hands capable of
intense rhythmic complexity.*

Finally, I would not go far to
hear anyone's lash-up of Ravel's or
Stravinsky's exotic scores. I see
little point in rehashing-at great
expense of time and money-music
which is better and more economi-
cally performed by acoustic instru-
ments, but then: chacun a son gait.
When requested 1, too, dish up
"synthesised classics", although I
admit to treating this kind of work
as a useful recreative exercise in
exploring the potential of a synthe-
siser rather than an eminently more
satisfying personal creative act.

Anyone who uses a £7,500 synthe-
siser to imitate a cheap divider
organ is welcome to do so. I do
not applaud his aural perception
but I do envy his bank balance.

Malcolm Pointon

*Read Olaf Stapledon's fascinating look at the
far distant future in his two novels : "Last and
first men" and "Last men in London"
(Penguin Books).

ITT
Sir,-In your issue of October 1974,
page 905, under the heading "Big
Bad Wolf?" you list the various
locations which come under the
control of ITT Components Group
Europe. One of the locations listed
is that at Foots Cray and I feel 1

should point out that the Foots Cray
site is not wholly directed by ITT
Components Group Europe but
contains other ITT Divisions such
as ITT Semiconductors which is part
of the world-wide activity of 1TT,
reporting directly to the ITT Head-
quarters in New York.

Roy Atterbury,
Publicity Manager

Our contributor Nexus, replies:
1 was confining my comments to

ITT Components Group Europe and
the fact that ITT Semiconductors
at Foots Cray reports direct to New
York rather than to Brussels high-
lights, in my opinion, the different
problems of manufacture and mar-
keting of semiconductors as against
other components. Semiconductor
men need to think and co-ordinate
strategy globally to stay in business.

ITT Components Group Europe,
however, designs and manufactures
quite a high proportion of com-
ponents specifically for the Euro-
pean regional market and finds this
economically successful. There are
other factors, too, such as location
of R and D facilities and general
administration which have a bearing
on the location of the control centre.

And although ITT Components
Group Europe operates almost
autonomously, the famous ITT
technique of "business plans", even
those originated in Brussels. still
have to be ratified by ITT in the
United States.

BACK NUMBERS WANTED
Anyone who can supply the undermentioned are asked to
communicate directly with the reader.

April 1971 to March 1972
Mr. M. C. Knowles, 13 Cassiobury Road, Wal-
thamstow, London, E.17.

March to December 1973
Mr. G. Kilfeather, 13 Woodstock Road South,
St. Albans. Herts.

July and November 1969
Mr. M. Pearce, 29 Larmour Road, Grimsby,
Lincs., DN37 9HH.

March, April, May, August and September
1973
Mr. S. A. F. Mui head, I Marydene Drive, Kingston -
upon -Hull, Yorks.

October 1973
Mr. 1. G. McGonnell, The Lodge, Acol Road,
London, NW6

1973
Mr. C. J Swinnerton, 32 Bedford Street, Earlsdon,
Coventry, Warks.

July, September, November 1973, February
1971 and 1972
Mr. N. Anderson, P.O. Box 28917, Sandringham
(2131) Johannesburg, South Africa.

November 1972
Mr. A. Jackson, c/o 2-7 Viewland Avenue,
Royal Oak, Auckland 6. New Zealand.

September to December 1972, October 1973
Mr. C. C. Wood, Horseshoe Cottage, Thornton
in -Craven, Skipton, W. Yorks, 8023 3TJ.

December 1973
Mr. P. Daya, 19 Robson Street. Centrahil, Port
Elizabeth, South Africa 6001.

September 1973
Mr. N. G. Bonello, "Magnolia", Thomas Dingli
Street, Birkirkara, Malta.

April to August 1971
Mr. M. Duckmanton, 14 Carr Lane, Warsop,
Mansfield, Notts., NG20 OBN.

We regret that back numbers of Practical Electronics can no
longer be supplied. We will try to publish announcements of
readers' requirements (without a guaranteed date) free of charge.

November 1966
Mr. P.A. Hatton, IS Greys toke Road, Caversham,
Reading, Berks.
Fob 1973
Mr. H. P Bailey, 45 Dalton Lane, Barrow-in-
Furness, Lanes, LAI 4 4LE.

March, April 1969
Mr. R. C. K. Carlon, 24 Ivor Close, Holbury
Hythe, Hants.

y to March 1974
Mr. R Cooper, 21 Rookhill Drive, Pontefract,
Yorks, Wr8 2BY.
September to December 1973
Mr. A. C. Whitehead, 82 Cavendish Road, Eccles,
Manchester.
December 1970 and Feb 1971
Mr. S. Cox, 21 Gwysfa Road, Ynystawe, Morriston,
Swansea, S. Wales.
March 1969 and March 1970
Mr. C. C. Price, Amon House, Royal Hospital
School. Ipswich, Suffolk, IP9 2RX.
July 1968
Mr. P. A. Rawlins, 36 Alder Road, Coventry.
Warks, CV6 7DP.
May 1972
Mr. M. Shuaib. c/o Abdul Satter Sons & Co. Ltd.,
O.P. Box 398, 47-48 Noor Chambers, Robson
Road, Karachi -I, Pakistan.
A 1970
Mr. C. Ludriecus, 10 Easter Drylaw Place, Edin-
burgh 4, EH4 201), Scotland.
February 1974
Mr. D. D. Wooster, The Flat, 4a Lodge Lane,
Hassocks, Sussex, 8N6 BNA.

1971
Mr. R. Chadwick, B St. Mary's Avenue. Altofts,
Normanton, Yorkshire. WF6 2PU.
April 1970
Mr. C. R. Power, Moyes House, Boy's High School,
New Plymouth, New Zealand.
July 1970
Mr. L. T. Roberts, 39 Willoughby Road. Liverpool,
L14 6XA.

February 1973
Carlos Raul Ron, Rua Baltazar Lisboa. 170-I a.
Apto. 13, Vila Mariana, 04110-Sao Paulo-SP.
Brasil.

June 1973
Mr. M. B. Wignall, 65 Mayles Road, Milton.
Portsmouth, Hampshire, PO4 8NR.

October 1972
Mr. G. L. Price. I I Pentland Avenue, Shoeburr-
ness, Essex, SS3 9NE.

and February 1973
Mr. K. M. Butcher, 5 Station Cottages, Retford.
Nottinghamshire.

February and March 1973
Mr. A. J. Savery, 113 High Street, Ponders End.
Enfield, Middlesex.

Feb 1968
Mr. A. McLean, Couston House, Aberdour, Fife.
Scotland, K Y3 ORX.

November 1973
Mr. J. Smith, 61 Pendrea Park, North Roskear,
Camborne, Cornwall. TRIO 8PF.

April and June 1971
Mr. N. C. Granger, 126 Eldred Avenue, With.
dean, Brighton. Sussex, BNI SEH.

February 1969
Mr. G. Paine, 21 Estridge Way, Tunbridge,
Kent, TNIO 417.

January 1973
Mr. G. J. Lewis, 14 Ashleigh Road, Mayhull,
Liverpool. L31 3EA.

November 1973, Fob and
March 1974
Mr. P. Curtis. P.O. Box 1942, Riverside, Tasmania,
Australia.

December 1971, J to March 1972
Mr. E. Nagel., San Nicolas 5187, Buenos Aires
(S. 19), Repulica Argentina.
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SAXON Money saving high
performance audio equipment
DIRECT FROM OUR OWN FACTORIES

GUARANTEED TESTED HIGH PERFORMANCE
MODULES-now better value than ever
SA35 E5.45
35W RMS 25-50V
7 transistors, 7 diodes

SA50 £6.90
50W RMS 25-65V
7 transistors, 7 diodes

SAI00 LI250
100W RMS 45-70V
10 transistors, 7 diodes components

120 watt module complete with built-
in supply-extra heavy duty £22.50 cz,v.

Carriage
free

Carriage
tree

Carriage
free

* 25Hz-25kHz
* 0.2% distortion
* Noise-80dB
* 500mV into 20K
* 4-16 ohms
* Simple wiring
* Short and open

circuit proof
* Continuously

rated
* Top -grade

THE SAI00 MODULE

POWER SUPPLIES
UNSTABILISED f-READY WIRED

PU45
PU70

Suits 2 SA35 or
I SA50 (4 ohm)
Suits 2 SA50 or
2 SAI00 (8 ohm)

riTABILISECI
PS45 Suits 2 SA35 or

2 SA50 (4 ohm)

MT45Transformer for
above

PS70 Suits 2 SA100

MT70

15.45 C'3r4ge

18.45 Carriage

L445
L350
L5.45

Carriage
free

Carriage
30p

Carriage
free

Transformer for £4.90 Carriage
above 40p

N.B. PS70 is not suitable for the SA50

Mk II STEREO DISCO MIXER E22.SO
Carr. 30p

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

&. n trella 114. tt 4a4see
ON" LIKA      --

SAXON I I

DISCO MODULE £9.50
Thousands sold of this extremely popular mono version. A mic input may
be fitted using the VA30 (see below). Low consumption from a 9V battery.
Features the same high standards of reproduction as the Stereo version.
Controls: H/phone select, vol, Left deck vol, Right deck vol, bass, treble,
master vol. Size 12/in 3in x 2in deep.

3 -CHANNEL SOUND-LITE L22.50 Carr.30p
Only SAXON can supply such incredible value for money. This unit features 3kW
power handling, full -wave control, bass, middle, treble AND master controls. Twin
loudspeaker jacks for "through " connections. It may be used free standing or will
panel mount next to either of the above. Also features unique CUT -BACK circuitry
for extra wide range response. Size I 2in r. 3in x 24.in deep. Professional standards
at a price you can afford!

SINGLE CHANNEL Recently reduced in price
VERSION E750 increasing sales,

Itunedlets° !kW. Full wave
Carr. free operation

MULTI -PURPOSE MIXERS
M4HL M6HL

Eig.sn Carr.
50p 0p

C£29.5n arr.
5

Featuring multiples of our VA30 module, the M4HL
and MAHLfulfil the requirements of alf clubs, groups,
etc. where a high quality mixer is required. Each
channel has one high and one low impedance input,
plus volume, treble and bass controls. Input
impedances may, if required, be easily changed,
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 will
feed all types of amplifier. Recommended for their
versatility and high performance, and excellent
value for money.
VA30 CHANNEL 13.5(1 Carr.

M free
This is the basic channel module in the above mixers
and may also be used for extra inputs on either the
mono or stereo mixers. Fitted with volume, bass
and treble controls, requires just a jack and supply
(9-100V)

    
rt.

norr pa. WWI "MOW 014.11P

..SAXON tilsco.

Add 8% VAT to all orders

fie

, stixort soma?!  lite

411-411-411 411-111-0

41-410-41

40-11-11
4545130450.104540045-45

SAXON

O

SAXON
CSE
100

COMPLETE
AMPLIFIER

E3990
Carr. free

100W of speech and
music-Two
separately controlled
inputs. Wide range
bass and treble
controls. Sturdy and
attractive vynide
case. Twin outputs.
Ideal for groups,
discos, etc. Fully
tested and
guaranteed.
50W version identical
in appearance.

CSE 50
E29.50 Carr. Cr..

N E W ! !
SAXON MULTIMIX 100 £57 MR:.
100W RMS SLIDER controls PLUS master slider.
Wide range bass and treble controls-fantastic value.
Ideal for complete Disco's, Groups, Clubs, etc.

SAXON MULTIMIX 50 ABOVEra.57,-.,.,,,,It £45

CALLERS AND MAIL ORDER:

SAXON ENTERTAINMENTS LIMITED
327-333 WHITEHORSE ROAD  CROYDON CRO 2HS

(Please quote magazine when ordering)
SHOP HOURS: 9 a.m. 5 p.m. - LUNCH 12.30-1.30 p.m. MAIL ORDER DESK: 10 a.m.-3 p.m.
24 -HOUR ANSWER SERVICE TEL. 01-684 6385. TECHNICAL ENQUIRIES 01-684 0098

SEND 10p FOR OUR NEW 26 -PAGE
MANUAL-full circuits and details.
TERMS OF BUSINESS: C.W.O.. C.O.D. or
ACCESS (just send in card number,. Send
50p. for C.O.D.
Please include S.A.E. with all enquiries.

VAT at 8% must be added to all
orders including carriage charges.
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BSR HI -Fl AUTOCHANGER
STEREO AND MONO -, Ii
Ploys l2-, 10 or 7' records.
Auto or Manual. A high
quality unit back. by BSR 011,
reliability with 12 months'
guarantee. A.C. 200/250V
Size 135 v 11}1n.
Above motor board 311n. below motor board 251n.

with STEREO and MONO E7 . cm
'.CARTRIDGE .. Poet 45p

PORTABLE PLAYER CABINET
Modern design. Reiln covered.
Vyner front grille. Chrome fittings. £4.50 Post 45p
Size 17 15 lin appro..
Motor board cut for BSR or Garrard deck.

COMPACT PORTABLE STEREO HI-FI
Two full size loudspeakes 13} 10 v 3}In. Player unit
clips to loud. aaaaa s making It extremely compact,
°veall size only 13} 10 11.51n.. 3 wets per channel,
Play. all records 33 r.p.m.. 45 r.p.m. Soweto yolum and

tone contrail
240V .c.

mains.

'' \-. egen Price
Altractly
T.. finish £25
Weght 13 lb. 35p carriage

SPECIAL OFFER!
SMITH'S CLOCKWORK 15 AMP
TIME SWITCH ,..
0-60 MINUTES £1  95 Post 25p.
Single pole two-wy. Surfac mount-
ing with fixing screw, Will replac
eleting wall switch to give light

rIfor return home wage, automeic NIP
and -burglar lights, etc. Variable knob.
Turn on or off at fun or intermediate
settings. Brand new and fully guaranteed.
TEAKWOOD LOUDSPEAKER GRILLES will easily fit to
baffle board. Sloe le v 10}In-75p. 105 v 75.1n -45p

WEYRAD P50 - TRANSISTOR COILS
RA2W Ferrite Aerial 85p
I.F. P50/2CC 470 kcis 40p
3rd I.F. P50/3CC 40p
Spares Cores 3p
P50/1AC 130p

Mulled Ferrite Rod 8 510.

Drive Iran, LFDT4 65p
Printed Circuit, PCAI 65p
J.B. Tuning Gang £1.29
Wyrad Booklet 10p
OPT1 65p

20p. 6 451n., 20p. 3 }In. 10p

VOLUME CONTROLS
5kn to 23111. LOG or LIN.
L/S 20p. D.P. 35p. STEREO
L/S 55p. D.P. 75p. Edge 5K.
S.A. Transistor 25p

80 Ohm Coax 5p yd.
BRITISH AERIALITE
AERAXIAL-AIR SPACED
40 yd, £2; 60 yd, £3
FRINGE LOW LOSS
Id., 625 and colour lUp yd'

81n. or 10 x 6in. ELAC
HI-FI SPEAKER
Dual cone plesticisd roll sur-
round. Largo ceramic magnet.
50-16,000 c/s. Ban resonance
55 c/., 8 ohm Impedance.
10 watts. music power.

£3  75 Post 25p

E.M.1.13+ x 81n.
SPEAKER SALE!
With twin tweeers.
And crossover. 10 £4.50watt. Strife 3 or 8 or
15 ohm. As illustreed. Post 25p

With flared tweeter cone and ceramic
magnet. 10 watt.
Base rs. 15-60 the £3.25Flux 10,000 gem,
State 3 or 8 or 15 ohm. Post 25p

Bookshelf Cabinet Teak finish . 10 '

13In flln Bass Woofer, 20 wets, ES 50E6. 601Post 45p

SET OF 3 MOTORS FOR
COLLARO STUDIO

115 VOLT TAPE DECK
£1  50 Post 50p

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 251n. aid.
13 45p; 3 6in 53p; 10 7In 65e 12 v fin ISp;
14 v 910 90p; 16 ; Sin 90p; 12 3I0 sop; 16 1010 £1.
ALUMINIUM BOXES, 3 3 3M 60p; 4 v 4 v 41n 70p,

6 4 - 4In 80p; 9 .... 4 v Iin t1; 12 v 4 v din [1.30.
ALUMINIUM PANELS 18 cw.g. 6 v 4In 12p; 0 v 6in 19p;
14 310 20p; 10 * 7in 24p; 12 v Sin 25p; 12 gin 34p;
16 v sin 34p; 14 ; Sin 40p; 12 121n 47p; 16 101n 60p.
S.R.P.B. PAXOLIN PANEL 10 v gin 30p.

ALL OUR PRICES INCLUDE V.A.T.
ANOTHER R.C.S. BARGAIN!

ELAC 9 x 51n HI-FI SPEAKER TYPE 59RM
This famous 0011 now available, 10 watts.' ohm.

"" £2.95 Post
25p

R.C.S. STABILISED POWER PACK KITS
All parts and instructions with Zane/Diode, Printed Circ.,
B ridge Rectifiers and Double Wound Mains Transformer
Input 200/240V a.c. Output voltages available 6 or 9 or 12 or
15 or 10 or 29V d.c. at 100mA or less.
PLEASE STATE VOLTAGE REQUIRED. £2 20a post
Deets S.A.E. Size 35 v 15 x 151n. 25p

RCS POWER PACK KIT
12 VOLT. 750mA. Complete with fin 9C pest
printed circuit board and assembly 4.4 %IP 25p
Instructions.
12 VOLT 300mA KIT, [2.75. 9 VOLT 1 AMP KIT, £2.95.

R.C.S. GENERAL PURPOSE TRANSISTOR
PRE -AMPLIFIER -BRITISH MADE

Ideal for Mike. Tpe, P.U., Guitar, etc. Can be used with
B attery 11-12V or H.T. line 200-3000 d.c. operation. Sine
If  1} s }In. Response 25 c/s to 25 kc/s. 26 dB gain.
For use with nevi. or translator equipment.

£1 .2520
Pope

Full ineructions supplied. Details S.A.E.

ELECTRO MAGNETIC
PENDULUM MECHANISM

1.5V d.c. operation over 300 hours continuous on SP2
battery, fully adjustable swing and speed. Ideal displays,
teaching eectro mgnelem or for
memo..., ststrobe,etc. 95p Post

21331

BRITISH FM/VHF TUNING HEART
811 to 108 M/CS Britieh made. 2 Transistors redy eign.
requires 10.7 M/CS I.F Complete with tuning g.g.
Connection. supplied but some technical experience
essential.

Our price £3.95 Post 20p
10.7 M/CS I.F. strip £4.95 DECODER t4.95

MAINS TRANSFORMERS
ALL POST

25p each

250-0-250V 70mA, 0.3V 2A [2.50
250-0-250 80 mA. 6.3V 3.5A 6.3V IA or 5V 2A t4 00
350-0-350 80 mA, 8.3V 3.5A, 63V IA or SV 2A CS .00
300-0-300V 120 mA, 64V 4A C.T.; 6-3V 2A 111.00
MINIATURE 200V 20mA. 6.3V IA 2} 2} ;, 21n 95p
MIDGET 220V 45 mA, 6.3V 2A 25 v 2}  21n se es 0.10
HEATER TRANS. 13.3V f amp ISp 3 3 emp 0.20
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs
at 2 amp. 3, 4, 5, 6, 8, 9, 10, 12, IS, 18, 24 and 30V [4.00
1 amp. 13, 5, 10, 12, 16, 10, 20, 24, 30, 36, 40, 48, 60 [4.00
2 amp. 6, 8, 10, 12, 16, 18, 20, 24, 30, 38, 40, 48, 60 £6.00
3 amp. 6, 8, 10, 12, 16, IS, 20, 21, 30, 36, 40, 48, 60 £7.50
5 amp. 6, 0, 10, 12. 16, 18, 20, 24, 30, 36, 40, 48, 60 £1.75
3, 5, I. 10, 13 or 5-0-50 emp. 01 .50, 6-0-6V SOOmA 90p.
9V I amp. 95p, 12V 300mA 75p, 12V 500 mA 85p, I2V ?SO mA
95p. 12V, 36V, 40V, 2 amp. 12.20, 20V 3 snip. t2.
40V. 3 amp. [2.50, 22-0-22V, 4 amp. £3, I8V, 5 amp. 95p. Ifie
2 amp. £1 BS.
AUTO TRANSFORMERS, 115V to 230V or 230V to 115V 150W
£4; 500W E7-50; 750W £15; 1000W Eq.
BATTERY CHARGERS. Ready built with lead. and clips

kirilv`A24 NTDL4i - i0CtrAREIr..ECTIFIERS.
6 or 12V outputs, 15 amp 40p; 2 amp 55p; 4 amp Up.

MAINS ISOLATING TRANSFORMER
Primary 0-110-240V. Secondary 0-240V 3A 720W
Insulated terminals. Varnish Impregnated. Fully enclosed
In etas I cue with fixing feet. Carr.
Fain.. make. (Value E19). OUR PRICE £12 iip
Can 1. used as 800W auto transformer, 240-110V.
IDEAL FOR COLOUR T.V. OR GARDEN TOOLS.

2/350V
4/350V
8/350V
16/350V
32/500V
25/25V
50/00V
160/25V

NEW ELECTROLYTIC CONDENSERS
14p
14p
22p
25p
50p
10p
10p
10p

250/25V lap
500/25V 20p
1000/250 35p
1000/500 47p

- 8/450V 22p
- 16/450V 25p

16- 16/450V 40p
32- 32/350V 40p

50 50/3000 50p
900/3500 95p
32 . 32/250V 20p
32. 32/4500 60p
350 -50/325V.asp
100 - 50 . 50/3500 85p
32 - 32 - 32/350V 65p
4700/63V 95p

LOW VOLTAGE ELECTROLYTICS.
1, 2, 4, 5, 8, 16, 25, 30, 50, 100, 200mF 15V 10p.
500mF 12V 15p; 25V 20p; 50V 30p.
1000mF 12V 17p; 25V 35p; 50V 47p; 100V 70p.
2000mF 6V 25p; 25V 42p; 50V 57p.
2500mF SOV 623; 3000.11F 25V 47p; 50V 65p.
5000mF 6V 25p; 12V 42p; 25V 75p; 35V 85p; 50V 95p.

TRIMMERS 10 F, 30pF, 50pF, Sp. 100pF, 150pF, 15p.
CERAMIC, 1pF to 0.01mF, 4p. Silver Mica 2 to 5000pF, 4p.
PAPER 3500-0.1 7p, 0.5 13p; 1mF 150V 15p; 2mF 150V 15p.
500V-0'001 to 0.00 5P: 0.1 10p; 0.25 I3p; 0.47 20p.
MICRO SWITCH LEVER ACTION 20p.
SUB -MIN MICRO SWITCH 25p. Single pole change over.
TWIN GANG, "0-0- 208pF  176pF E1.20; 500pF standard 75p.
365pF 385pF with 25pF 25pF, Slow motion drive 50p.
SHORT WAVE SINGLE. 10pF, 30p, 25pF, 55p, 50pF, 55p.
NEON PANEL INDICATORS 2500 AC/DC. Amb.r 30p.
RESISTORS. iW, 5W, 1W. 20% Ip; 2W, Sp. 1011 to 10M.
HIGH STABILITY. 5W 2% 10 ohms to 6 meg., 10p.
Ditto 5%. Preferred values 10 ohms to 10 meg., 4p.
WIRE -WOUND RESISTORS 5 watt, 10 watt, 15 watt, 10 ohms
to 100K 10p each.
TAPE OSCILLATOR COIL Valve type 35p.

RADIO COMPONENT SPECIALISTS
Radio Books and Component Lists 10p. (Minimum posting charge 20p.)

NEW MODEL "BAKER LOUDSPEAKER", 12111 50 WATT.
.GROUP 50/12. 8 OR 15 OHM HIGH POWER. ei2 95

FULL RANGE PPIOFESS1ONAL QUALITY. X.

BAKER

'

MAJOR 112" £8.50
° 30-11,500 c/s, 121n. double

cone, woofer and tweeter
con. together with . BAKER

svio
ceramic magnet assembly
having a flux density of

1,

14,000 ger. and a total flux
of 14S,000 Maxwells. Boss
resonance 40 c/s. Rated 20W
NOTE: 3 or 8 or IS ohms must
be stated.

Module kit, 30-17,000 c/s
with tweeter. crossoiar,
bafftrule

ction
nd

Ins , £1095
Please eats 3 or I or IS ohms.

BAKER

'Group 25"Group
=- £7.75
3 or I Or 15 ohm

"BIG -SOUND" SPEAKERS

35'

17,. £8.50
3 or I Of 15 ohm

'Group 50/12'

I L21,"- £12.95
a or is ohm

TEAK VENEERED HI -F1 SPEAKER AND CABINETS
For 12in or 101n. dl . armee 20 13 9In. (10-50 Post 75p
For 13 ; fin or /In peaker II 10 Iln, ES 110 Post 45p
For I Sin speaker 16 I An, 15.00 Post 25p
For 111n end Tweets 12 I Sin, 11 00 Post 25p
LOUDSPEAKER CABINET WADDING llin wide, 20p II

GOODMANS 6iln. HI-FI WOOFER
4 ohm ors ohm. 10W. Larg ceramic magnet.
Special Cambric cone surround. Twin cone
Frequency response, 30-12.000 c/a.
Ideal P.A. Columns. £4 IHI -F1 Enclosure Syetem, etc.
Suitable CbinI IMO £4. Suitable Tweeer £2

ELAC CONE TWEETER
Th moving coil diaphragm gives a good
radietion pattern to the higher frquencle
and  smooth extension of total response
from 1.000 c/s to 11,000 c/s. Ste. 351135x2In
deep. Rating 10W. 3 ohm.
Crossover £1 .25 £1.901 Poat 20p

SPEAKER COVERING MATERIALS. Samples Large S.A.E.
Horn Tweeters 2-161.c/s, IOW 8 ohm or 15 ohm £2.25.
De Luxi. Horn Tweters 2-111kc/s. 15W, 15 ohm [4.
CROSSOVERS. TWO-WAY 3,000 c/s 3 or I or 15 ohm £1.25.
LOUDSPEAKERS P.M. 3 OHMS. 70410., 11.25; 65In., [1 .50;

[1.60; 10In., £2.00; gin., [1.75; 1036in., 11.90.
SPECIAL OFFER, 00 ohm, 2}10, 211n, 35 ohm, Sin, 31n.

25 ohm. 251n die., Sin dia., Sin Ms.
15 ohm, 351n die, 7s/1n., 11x5in., £1 each

RICHARD
3 ohm, 25In. ALLAN211

T, WIN CONE
3510.,diLOUa. (6DSPEAKERS,34In 8 ohms El -50).

fin. diameter 4W £2. 50. 10In. diameter SW E2-95;
121n. diameter OW E3-50; 3/8/15 ohms, pl.. state.
VALVE OUTPUT TRANS. 40p; MIKE TRANS. 50:1 40p.
Mike trans. mu metal 100:1 [1.25.
Loudspeaker Volume Control 15 ohms 10W with one inch
long threaded bush for wood panel mounting. }In spindle.
65p etch, Post 15p.

MAJOR 100 WATT
ALL PURPOSE
GROUP
AMPLIFIER
All purpose trenestorl.d.
Ideal for Groups, Disco and D.A.

4 Inputs speech and music. 4 way
mixing. Output 8/10 ohm. a.c. Mains.
Separate treble and bass control..
Gimrant.d. Dealls SAE. £49 ta.00

NEW MODEL MAJOR -SO wet, 4 input, 2 vol. controls, treble
and b 1311.95. id.1 disco amplifier.
BARGAIN 4 CHANNEL. TRANSISTOR MONO MIXER.
Add musical highlights and sound effects to recording..
Will mix Microphone record., tape .0 tuner
with separat. controls Into single output. 9V. £4.50
TWO CHANNEL STEREO VERSION £5  95
BARGAIN 3 WATT AMPLIFIER. 4 Transistor or) 95
Push -Pull Ready Built, with volume. Treble 1.4
and bass controls. 18 volt d.c.

COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE lop.
OUTLET BOXES, SURFACE 25p. FLUSH 10p. TWIN 85p.
B ALANCED TWIN RIBBON FEEDER 300 ohm.. 7p yd.
JACK SOCKET Std. open -circuit 14p. closed circuit 23p;
Chrome Lead -Socket 45p. Phono Plugs Sp. Phono Socket Sp.
JACK PLUGS Std. Chrome 20p; 3.5mm Chrome 12p. DIN
SOCKETS Chassis 3 -pin 10p. S -pin 10p. DIN SOCKETS Iced
3 -pin lip, 5 -pin ISp. DIN PLUGS 3 -pin 18p; 5 -pin 2Sp.
VALVE HOLDERS, Sp; CERAMICS 10p, CANS 5p.

REVERSIBLE 4 POLE MOTOR

apin
1.400die r.p1

'v%
.m. Rve

size
rsible35

-
1332

As
Wet, £2.20

,

illuatrated. With Cooling Fan. a.c. 240V. Post 25p

EMI TAPE MOTOR
EMI TAPE MOTORS. 120V or 240V cc.
1,200 r.p.m. 4 pole I35mA. Spindle 0187x
0.75I0 Size 3} v 25 v 2}In (Illustrated).
Post 25p.

85
337 WHITEHORSE ROAD, CROYDON
Open 9-6. Wed. 9-1, Sat. 9-5 (Closed for lunch 1.15-2.30)

Buses 50, 68, 159. Rail Selhurst. Tel. 01-684 1665
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ENGINEERS

YOURSELF FOR A

This 76page

showshow!

FREE boolws

BETTER JOB WITH MORE PAY!
Do you want promotion. a better job. This helpful guide to success should bt
higher pay^ -New Opportunities'. shows read by every ambitious engineer
you how to get them through a low-cost Send for this helpful 76 page FREE book
home study course. There are no hooks to now No obligation and nobdy will call on
buy and you can pay -as -you -learn sou It could be the best thing you ever did

On Min MCUT OUT THIS COUPON SIM
CHOOSE A BRAND NEW FUTURE HERE!

Tick or slate subject of interest. Post to the address below.

C. & G. Radio. TV 0 C. & G. LI Installa- 0
Electronics. Mechanics lions and Wiring

Practical Radio and 0 Radio Amateurs 0 General Electrical 0
Electronics (Tech- EngineeringPractical TV o
nattoo)

Colour Television 0 Society of Engineers 0
Electronic Engineer- 0 (Electrical Engineer-
ing Computer Electronics Ll ins)
Television Mainten- 0 C. & G. LI Radio TV 0 Electrical Installations 0
once and Servicing Servicing cert. and Wiring
General Radio and 0 Post Master General 0 C. & G. Electrical 0
TV Engineering 1st & 2nd class tens. Technicians (Primary)
Radio Servicing. Main- 0 C. & G. Electrical 0 C. & G. Telecom- 0
tenance and Repairs Engineering Practise munications

To ALDERMASTON COLLEGE
Dept EPEO2 Reading RG7 4PF

NAME taloa Capitals Please)

ADDRESS

Iaccredited by C.A.C.C.
Diner subjects Age

Member or A.B.C.0

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

WHAT READERS SAY

BAST

CALCULATOR OFFER!
SINCLAIR TEXAS
Carnbridpi C11,25 TII500 i28.25
Cont. Mimicry C24,00 112000 113.95
Executive 123,90 112550 029.95
Exec, Memory C28.45 113500 035.00
Scientific 025,00 SR10 f31.115

BUY IT
WITH

ACCESS,
etc.

BC107 10p
15C106 10p
MC109 10p
BC177 22p
BC178 22p
BC170 04p
BC162 10p
00103 10p
80194 10p
BC212 lip
BC213 lip
BC214 11p
BC1112L 10p
BC163L 10p

BC104L 10p
BC212L lip
BC213L lip
BC214L lip
5C1824 10p
8C18310 1017

BC18410 lop
BC2121( lip
BC2131( 12p
BC2147( 11p
TIP29A HP
TIP30A 62p
TIP41A lip
TIP42A MP

TIP2955 lip
TIP3055 10p
TI1143 15p
7I374 60p
27X304 2Sp
2TX504 35p
0A10 30p
OA47 7p
0A73 lip
OW flp
OW Op

0A91 Op
OA200 ip
0A202 Op

1N914 Op
IN915 Op
IN4148 ip
7400-5 20p
7410 20p
7413 34p
7420 20p
7430 20p
7440 20p
7442 Illp
7447 81.30
7470 34p
7472 34p
7473 4 p

7474 42p
7475 60p
7478 42p
7483 El - 25
7488 44p
7400 Up
7492 70p
7493 Ho
74107 46p
74121 51p
74141 t1 -00
74151 t1 -00
CA3028 90p
CA3048 12p

702 14 pin OIL 46p
709 0 In DIL 3ip
700 TO09 31p
709 14 pin DIL 3ip
710 14 !atm OIL 3$77
710 TO -9.9 31p
733 14 pin DIL

01.35
741 14 pin OIL 39p

741 8 pin DIL 36p
741 TO -99 36p
748 8 pin DIL 3115
747 14 pin OIL Up
81-3018 Top
2141302 12p
21.41304 13p
2143053 16p
2143055 Nip

2N3242 01.45
2N3819 2013
2N3020 Sip
2N4442 5017
BCY70 14p
ecyri 14p
80'572 13p
8r150 25P
51E1151 21P

sFx52 22p
0C24 00p
00213 70p
0029 75p
OC30 60p
0035 60p
0C44 20p
0C45 20p
0075 20p

DIECAST BOXES: 4kInx2einslio. 50p; 4iinx2,inx2in. 110p, 7i nx4i-lnx2in. 11.50.
RESISTORS: TPS 2% 024 04p; W W OW 10p, 6W 10p, 9W 12p, 12W 15p.
DALO PEW Up.
DISC CERAMICS, all values 10p. TANTALUMS 13p. I.C. SOCKETS 8 pin 15p;
.14 pin 16p; 18 pin lip. SOLDER, 18 S W 0 El -SO per 1 kg 22 S W 0 01-90 per
i kg

No Lists. Prices too unstable. Phone for quote.

VAT INCLUSIVE! POST FREE OVER £3!

P.E.C.
49-51 ST. MARY'S ROAD, OATLANDS VILLAGE

WEYBRIDGE, SURREY. TEL. WALTON 21324
Mall Order Only. C.W.O. P. & P. 15p

ELECTRICITY(5vols)
ELECTRONICS(6vols)
TELEVISION(3vols)

You'll find it easy to learn with this outstandingly
successful PICTORIAL METHOD. The essential facts
are explained in the simplest language, one at a time,
and each is illustrated by an accurate cartoon -type
drawing. These clear and concise illustrations make
study a real pleasure. The books are based on the latest
research into simplified learning techniques. This easy -
approach -to -learning method has proved beyond doubt
that acquiring knowledge can be an enjoyable ex-
perience.

The series
will be of ex-

ceptional value in
training mechanics and

technicians In Electricity,
Radio and Electronics.

I am well pleased with the series. Everything
is well set out in self-explanatory diagrams.

D.D. West Ham
The manuals really open the door. D.C.. Newbury
You can be assured that I will recommend your
manuals to my friend. P.L.. Lowestoft
These manuals are wonderful value for the prices
asked. W.G.. Bramhall
I find the manuals most enlightening and I am very
grateful. A.C.. Stratford
By far the easiest and simplest manuals I have ever
studied. L .S.. High Wycombe

Should you be,in
any way dissatis-
fied with the
MANUALS your
money will be re-
funded by return
of post.

Fe!i- iiiii..............
To The SELRAY BOOK CO., 60 HAYES HILL, HAYES,

BROMLEY, KENT. BR2 7HP
Please find enclosed P.O./Cheque value £

BASIC ELECTRICITY 5 parts £6.50 E
BASIC ELECTRONICS 6 parts £7.50 E
BASIC TELEVISION 3 parts £4.25 E

Tick Set(s) required. Prices include Postage
YOUR 100% GUARANTEE. If after 10 days examination you decide to
return the Manuals your money will be refunded in full.
NAME
BLOCK LETTERS

FULL POSTAL
ADDRESS
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PHONOSONICS
SOUND -TO -LIGHT
The ever -popular P.E. AURORA -4 or 8 channel* each
responding to a different sound frequency and con-
trolling its own light. Can be used with most audio
systems and lamp intensities A must for any Disco,
and a fascinating visual display for the home

4 Channel component set (sac, thyristors)
8 channel component set head thyristors)
Power supply component set
PCB for 4 frequency channels
PCB for power supply and 8 lamp drivers

£11.49
£20.32
(4.7.
[2.50
[1.28

P.E. CCTV CAMERA
Details in List

VOICE OPERATED FADER
For automatically reducing music volume during
'talk-over'-particularly useful for Disco work or for

home -movie shows.
Component set. incl. PCB E295

P.E. GEMINI 30W STEREO AMPLIFIER
An exceptionally high quality Stereo Amplifier system.
specifications for which are shown in detail in our list.
together with semiconductor requirements. While stocks
last
Main Amplifier:
Set of resistors. capacitors and presets MIK
Stereo printed circuit board [1 .28
Pre-AmplIfier
Sets of resistors, capacitors. potentiometers
and switches-

Standard Tolerance Set E1057
Superior Tolerance Set U16.04
Stereo PCB las Published) [2.20

Regulated Power Supply:
Set of resistors, capacitors and preset E4.511

Printed circuit board 72p

HI-FI TAPE LINK
Designed for use with reasonable quality tape decks,
this high performance pre -amp includes record, playback
and metering circuits

Stereo component set (excl panel meter) E2205
Mono component set (cock panel meter) E13.31
Power supply component set E372
Stereo main PCB E250
Stereo sub -assembly PCB Np

TAPE -NOISE LIMITER
Very effective circuit for reducing the hiss found in most
tape recordings.

Component set (incl. PCB) £2.30
Regulated power supply (including printed circuit
board) E371

PROJECT 04
Multi -system Quadraphonic Decoder

Decoder component set
Power supply components
Printed circuit board

£1374
£322
[240

SEMICONDUCTOR TESTER
Essential test equipment for the enterprising home
constructor.

Set of resistors, cap citors, semiconductors.
potentiometers, makaswitches and sub -assembly
PCB (fuller details in lie 1 E6,04

SUPPLIERS OF QUALITY PRINTED
CIRCUIT BOARDS, KITS AND

COMPONENTS TO A WORLD-WIDE MARKET

PHASING UNIT
A simple but effective manually controlled unit for
introducing the phasing sound into live or recorded
music.

Component set (incl PCBI E220

P.E. SOUND SYNTHESISER
The well -acclaimed and highly versatile Synthesiser
published in P.E. Feb 1973 to Feb. 1974

Component sets and printed circuit boards Full details
in list

RHYTHM GENERATOR
Programmable for 84.000 rhythm patterns from 8 effects
circuits (high and low bongos. bass and snare drums.
long and short brushes, blocks and cymbal). and with
variable time signatures

Tempo. Timing end Logic Circuit
Component set (excl. switches)
Double -sided PCB for above
Miser, Pre -amp and Effects Circuit.
Component set
PCB (illustrated) --

Monitor Amplifier
Component set and PCB
Power Supply
Component set and PCB

4'4:410 .ike.,44:,,Y4)

4)0404 '1' iMii"-t

(17,25
f/30

(12-70
E287

E3.10

E5.65

All PCB's are printed on professional
quality fibre -glass, are drilled and roller -

tinned

ULTRASONIC TRANSMITTER -RECEIVER
A highly sensitive and long range invisible beam
detection circuit with numerous applications.

Component set with PCBs, but excluding trans-
ducers C4-40

P.E. RONDO
PCB details in List.

P.E. ELECTRONIC PIANO
Details in List.

POWER SLAVES
PCB details in List.

HOME INTERCOM
Details in List.

SOUND BENDER
A multi -purpose sound controller. the functions of which
include envelope shaper, tremolo, voice operated fader
automatic fader and frequency doubler

Component set
Printed circuit board

E5-83
(1.44

REVERBERATION UNIT
A high -quality unit having microphone and line input
pre -amps and providing full control over reverberation
level

Component set level spring unit)
Printed circuit board

0144
[1 .40

P.E. MINISONIC
Details in List

8W AMPLIFIER
A moderately powered amplifier of more than average
performance While stocks last

Male Amplifier
Mono component set
Stereo component set
Mono printed circuit board
Pre -Amplifier
Mono component set
Stereo component set
Stereo PCB
Power Supply
Component set

[4111
£834

72p

E2-50
[644
[116

[3 90

BIOLOGICAL AMPLIFIER
Multi -function circuits that, with the use of other external
equipment can serve as lie detector, alphaphone.
cardiophone, etc.

Pre -Amplifier Module
Component set and PCB
Basic Output Circuits
Combined component set with PCBs, for alpha -
phone. cardiophone. frequency meter and visual
feed -back lamp driver circuits
Audio Amplifier Module
Type PC7

f3411

(495

E550

PHOTOPRINT PROCESS CONTROL
For colour and B 8 W an indespensible dark -room unit
for finding exposure. controlling enlarger timing. and
stabilising mains voltage

Component set (excl meter)
Printed circuit board

ENLARGER EXPOSURE
METER AND THERMOMETER

Dual-purpose dark -room unit with good accuracy

Component set with PCB, but excluding meter

[11115
E1.80

£4.00

WIND AND RAIN UNIT
A manually controlled unit for producing the above -named
sounds

Component set Inc) PCB £240

PCB LAYOUT AND
CIRCUIT DIAGRAMSSUPPLIED WITH ALLgivesPCBs DESIGNED BYweights.
PHONOSONICS

P. a P.
Add 18p to all orders

VAT
Add 8% (or current
rate if different) to
total order cost in-
eluding P 8 P

LIST
Send S A.E for free list
giving tulle details of
kits, PCBs, and other
components

OVERSEAS
P 8 P. will be charged at cost.
VAT does not currently apply. List

fuller details including kit
Charge for list- Europe

10p. other countries 20p

COLOUR CODE
IDENTIFICATION
SUPPLIED WITH MOST
KITS AND AS PART OF
LIST

Semiconductors
AC128 20p WE3055
AC178 20p NKT0033
BC107 13p 0C26
BC106 13p OC71
BC109 13p 0084
BC147 12p OR P12
BC148 12p ZTX107
BC149 lop 200503
BC157 13p ZTX531
BC158 13p 25706
BC159 13p 25914
BC1a2L ' 12p 2N1304
BC204 14p 2N2219
BC209c 14p 2N2905
BC212L 15p 252907
5C478 203, 2N3054
BCY71 22p 2N3055

253702BFY50 22p24p

253703BFY52
EIST95A 22p 253704
M.d E2955 110p 253819

75o
112p
65p
14p
25p
60p
12p
151223p0
top..ls
2.4
22p
27p
27p
22p
66p
50p
12p
12p
120
359

253823E
254671
255777

Diodes
1N914
154001
1N4002

1N40051N4005
rode
135145ow
05200,,,,,
1$]50
ZIL

3012

MM
45p

4p
6p
70
Sp
Sp

Ip
23p

7p
SP

12p
tip
Sap

Integrated Circuits
709 TO5 or Oil
723 705
741 8 -pin DIL
747 14 -pin DIL
748 TO5
748 8 -pin DIL
748 14 -pin DIL
7400
race

7420
7447
7473
7489
017815 T0220
CA3048
mFC61340
PA263
SG34025

Irlinttron 3015E

40p
959
op

lop
03p
Op
03p
20p
20p
200

175p
441p

575p
25ep

45p
11551IN,

tilep

225p

Zenon
3 3V 400mW 12p
4 7V 1W 25p5 6V t 3W 20p0
6 2V 400mW 15p
9 IV 400mW 15p
11V 1W 25p

12V 400mW 15p
12V 1 3W 20p
18V 400mW 159
180 1W 20p
200 400mW 15p
20V 1 3W 23p
27V 400mW 15p

ThyrIstors
1A 400V 75p

Electrolytic Capecttore (uF/Y)
0 47 63V Sp 47

0 63V SP 50 634
5 63V Sp WO 10

63V SP 100 25
63 OP 100 403 46

100.6325
Sp 150 1603
49 150,63.0

5 SP 220 10to
lip 220 16

2
SP 220 25

653 6P 220 4033 15
SP 220 6333 40
110 330 10

33 50 Sp 470 6 3
47 25 6p 470 10
47 40 40 470 25

ip
5e
Sp
6p
7p

13p
6p

rap
8p
7p

11p
tap
21p
6p
8p

14p
up

470 40
500 64
680 6 3
680 25
680 40
IWO 10
1000 16
1000.25
1000:40
2200:25
2200.40
280.1003300,630

3300:100
4700 16
4700 25
4700 40'

3011

"P
10P
625pR

tap
25p
30p
MP
45p
63p

360p
133p
350p

SOP
75p
I3p

Polyester

n
o
tu

01 3p
0 015 3p
0 022 342

033 3ip
0-047 30
0 ass 34p
0 , 4p
0 15 Sp
0 22 Sp
0 33 7p
0 47 ap
0 00 11p
, 0 tip
2 2

Tantalum
(uFrV)

3 t2p015
0 22 35 12p
0 47 35 12p
t 0 35 12p2

1 5 35 lap
2 2 35 12p
4 7 35 12p
10 16 12p
ta 25 16p
15.6 3 lap
22 16 16p
47 6 3 16p
47 16V 25p
100 3 tap

PRICES ARE CORRECT AT TIME OF
PRESS. E. .1 O.E. DELIVERIESSUBJECT

TO AVAILABILITY.

PHONOSONICS, DEPT. PE32, 25 KENTISH ROAD, BELVEDERE, KENT DA17 5BW
MAIL ORDER ONLY (P.S. DON T FORGET VAT')
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LM339
LM371
UM372
104373

T M
ILO TaT electronics

Dept 2.

56. Fortis Green Road. London, N10 3HN

telephone 01 883 3705

0
lost. E C T

Monsanto

Common
Anode

Red MAN 72

Green MAN 52

Yellow MAN 82
1/9
Dec. Pt.

OUR PRICE £1.82

709 (8 pin dip) 33

709 (TO -99) 3931.

709 (14 pin dip) 343p

710 1 8 pin dip) 343p
710 (TO -99) 3749
710 (14 pin dip) 383p

711 (T0-99) 443p
711 114 pin dip) 383p
723 (T0-99) 94p

723 (14 pin dip) 64p
741 ( 8 pin dip) 31p
741 no -99) 443p
741 114 pin dip) 421s
747 (14 pin dip) 90p
748 ( 13 pin dip) 413p
748 (70-99) 44p MC ?mop
748 (14 pin dip) 423p MC1339P

MC 1350
MC 1351

AY- I - 0212 05.99 MC1352
AY- 5 - 1224 £4.59 MC1357
AY- 5 - 3507 £7.45 19C 1358

AY- 5 - 3510 £6.92 MC1375
MC1456CG
MC 14580 PI

II1N0002 E3.87 MC I468G
MC 1495

CA3046 93p MC 14960
CA3065 £1.53 MC3302
CA3075 t 1.62 MC3401
CA3081 [1.61
CA3082 11.62 84FC4000II

MFC40604
100551 £1.45 MFC60304
L036T1 E1.45 MFC6040
L037T I E1.45
L129 EI.39 MA45314
L130 £1.39 MM5316
LI31 £1.39

LM301 (10-99) 59p

1M301 (8 pin dip) 52p

L/8307 (10-99) 59p
LM307 18 pin dip) 529
LA81013111(0-99) 11.263
LUX* (8 pin dip) 97p
114309K 02.36

£3.683
£2.04
02.43
£ 3.04

on

Left Had Decimal Point

All Common Anode,
Character Height 0.3.

4 for 1'5.99
5 for 1745
6 for 1'193

LINEAR

litronix

1 a
Common
Cathode

Cwerf low
(81)

DL 707
0.3. 1.4,g1 character

DL 747
0.8. high character

MAN 74 MAN 73 14 pin DIL L.H Dec Pt.

MAN 54 MAN 53 DL 701
t 11

Dt. 746

( l)

MAN 84 MAN 83

R7-1

Common Anode
Red Only

Common Anode
Red Only

Dec. Pt.

£1.82

114377 £2.91 1L414 51.72,
L.M.180 £1.08 01415 £2.244
LM381 12.261 51440 £2.84
114382 [2.191 51475491 [1.43
LA43900 73p 5N75492 (1.63

144263 809
MC I 303L £1.853 744300 E1.76
MC13051 54p TAA3I0 El .343
89C13109 £3.05 144320 97p

744350 £2.51

MC 1312 £2.42 TAA370 £5.05
MC 1314 £4.05 064550 B04

MC 1315 £5.37 TAA570 El .62
TA4700 £3.56

E1.53TT

784231 88p88p

£2.85
£2.64
01.94
£1.96
£2.92
£1.03
E1.03
E1.03
El .62

£1.264 784500
81)p T8A520

E1.08 114530
[1 .08 TfLA540
[1 .56 T8A560C
E1.65 T8A625A
E1.38 TU6258
£1.71) TBA625C
£2.37 TBA651

[2.47 TBA800
£5.54 TBA8105 £1 .07
£1.46 TBIOAS f1.07BA
£1.30 186820 74n

7539 TCA940 £1 .94
TDA1200 12.10
TDA1405 97p

7649
TIM 1412 97p
TDA1415 97p

813p

£2.42

LIGHT EMITTING DIODES

RED
GREEN
ORANGE
YELLOW

RED

All supplied with retain-
ing clip

Lens sizes
0.125" 0.16" 0.2"
18p 27p 19p
27p 35p 30p

27p 35p 30p

34p 40p 35p

MLED500 TO92 size
17p each £1.39 for 10

Sock in stock twin!
HC244R

The Stabilised Power supply

for wnich demand always once.* supply

switched 3, 6, 73 Is 9 volts up to 400 ntA

Polo:wily reversal switch, Neon Moires Indicator, on/off switch, 41t Lead

Multi -Way aotput plug adaptor; Metal Cow, Robber Feet

E4.89  p 6 p16p

7400 17p

7401 17p

7402 17p

7403 Ilp
7404 17p

7408 25p

7409 29p
7410 17p

7413 29p

7420 17p

7430 17p

7441 90p

740 SERIES FTC
GR.421 BRANDED PRODUCTS

7442 90p 7490 646
7445 1.20 7491 1.10'
7447 1.15 7492 80p
7447A 1.76 7493 70p
7448 1.47 74100 2.32
7470 32p 74121 50p
7473 33p 74122 85p
7474 40p 74141 1.07
7475 62p 74154 1.76
7476 42p 74192 2.11
7486 35p 74193 2.45
7489 4.65 74196 1.70

F.M. STEREO TUNERS SIEMENS LCD's

El .08
ULN 211I4

ZN414
7.76

t16.17

MVR5V E 1.62
MVRIIV E1.62
MV1115V £1.62

NEMO
NE555
NE556
NE5608
NE5615
NE5626
NE565
NE566
NE567

£1.29)
70

(1.62
£4.82
[4.82
£4.82
£2.743
£2.693
£2.743

1.56
1.94
1.293

New Mini F .M. Toner
 12 volt supply

E6.76
Matching Stereo Decoder

£4.86

LIQUID CRYSTAL DISPLAY complete with
socket and removable reflective backing,
Ref AN41328 13own character height. Co.
be directly driven by National Serniconducton
Alone Clock chip MA45316.

OUR PRICE in.,'
24 'TOUR DESPATCTI NOW IN OPERATION
AT

LAST
We con now supply the complete set of 1.0 Ls for
the Full Logic on of the CBS SCR Decoder.
The MCI312) MC1314 d, MCI315. Under CBS

I icencing arrangements these con only be sold
as a kit inclusive of associated components.
Please ask for free price list.

(REP
GREEN

YELLOW

( Led 7 )

( Led 18)

( Led 21)

3'/2 DECADE DIG/TAL VOLTMETER INTEGRATED CIRCUIT

egra.".

PHOTO -DARLINGTON

2N5777
Vceo, V/..43' cbo 25v, Vebo 8v

7Me

/ Vceo, Vol. 25v, VEBO 80

2500, Ic 250 mA

MINITRON
Filornent Indianan. 16 Pin DI L IOmm
Char ante. Height
0-9 Digit Ref 3015f

I Overflow /Polority Ref 30150

NEW PRICE £1.24

This stote-of-the-on MOS L51 chip contains
ol I the logic necessary for o 33 decode, dual
slope integrating, automatic polarity detecting
DVM. Supplied with free data and circuit
booklet. AY- 5 - 3507

OUR PRICE ONLY ZitOi
(booklets alone 7091

dlo 41.

Vb.. Al

Mullard

a.,

1111135 Diode - r.nad Front End 4
04.65

191185 F M. I. F Amplifier £5.38
191400 Stereo Multiplex Decode, 54.06

This trio make One of the most fabulous F M tuners
of all time. Typical chows., wponst1on 50 db.

INCI1J1)17I) AT 1r OVERSEASC EC:05NT ORMEE0RUSE SOTE DUCT 2/27

P8 P On U K Orders m.n 1$p
CALLERS WELCOME
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0 I electronics
Dept. 2.

56, Fortis Green Road. London. NW 3HN.

telephone: 01- 883 3705

RESISTORS

The standard rang. of Resistors stocked
on either (12 or 04 .rd the values
ore all in moltiples of ton times the
decode shown below. The El2 items
ore only those in bold type. The

(24 Hems are both those in bold and
light type.

II 18 33 84

II 20 36 62

12 22 39 68

13 24 43 75

15 27 47 82

16 30 51 91

11/11

CARSON FILM /t watt  5% to! 2p ea.
212 Series 10 to 330K

CARBON FILM 3 watt  5% tot. 1 kc, ea.

224 Sari. 10 to 10M

'CERMET' THICK FILM 3 watt  2% teal. 8p ea.

212 series 56 to 1500

METAL OKIDE FILM 3 watt - 2%101. 11P 44.
E12101.. 10 to 190

CARBON COMPOSITION g watt 439 ea.

2.2 ; 2.7 ; 3.3 ;3.9 ; 4.7 ; + 0.5 fol.
5.6 ; 6.8 , 8.2 010% tot .

CARBON COMPOSITION I watt 539 ea.

2.2 ; 2.7 ;3.3 , 3.9 ; 4.7;  0.5 tel.
5.6 ;6.8 ;8.2 7 10% tol.

CARBON FILM 1 watt  5% rol.
212 gene. 10 to 10M

AIM
CARSON FILM 2 watt 5%rol Pipers
E12 series 10 to 1044

WiREWOUND 2,01 -5.101 0 2210 0 47 15,0
E12 series - '0% To, '10 von ,3p

i 25 298
1 30 27

1.8 39 3110

2.2 56 330

2.7 60 350

3.3 es 400

3.9 75 470

4.7 B2 SOO

5 108 540

5.6 125 600

6.11 133 684

8.2 150 754

10 180 820

15 200 1K

21 220 1.2K

1 .SK
1 ,BK

2K
2.2S
2.8K
2.7K

3K
3.3K
3.5K
3.9K
4.7K

SK

5.6K
6.41(
8.2K

13p ene

WIRE WOUND 10 watt lep ea.
All the valves shown in bold in the 5 wort rape

WIRE WOUND 10 watt  5% tol 209 ea.

10K , 15K , 20K , 25K

WIRE WOUND 15 watt 138/ ea.
All the valves from 10 dpword shown in
bold in the 5 watt range.

POTENTIOMETERS

5K
10K

25K
50K

100K

230K Log or Lin Less Switch lard IK Lin)

500K Log or Lin with Switch
1 Meg Doal Less Switch
2 Meg I Meg Log only

VOK Lap + 10K Anti ag Less Switch

14p

26p

44p
57p
469

Sliders

10K
ISK
50K

100K

Sirgl a

DUAL

339

55p

Preset,'

1110

Vert ice! on Hot i zont al

.1 Wet t 59p

100

250
500

IK
2.5
5K

Cermet:

10K
25K
50K

100
500
IK

40p

100K

250K
500K

2.5K
5K

10K

25K
50K

100K

250K
500K
IM.g

FORS t CAPACITORS

Thermisters

CZ I
CZ4
CZI3A
CZI9
E2913CDAZ8
E298EDA258
E298ED4260
F2913E04262
F2913E04265
E2913EDP268
F21782205
E 2982206
E29900P336
829900P338
8211130P342
22950DP348
GL16
0123
R53
R.54

VA1005
VA1026
VA1033
VAI034
VAI039
VAI040
VAI053
VA10555
VA1056S
VAI0665

VA10675
VA1077
VA10113
VA1104
VA1107

lip
18p

18p
18p

13p

13p

13p
13p
13p
13p

13p

13p
14p

14p
14p

14p

21.21
01.21
21.49
21.61

lap
16p
16p
16p

lap
16p

16p

16p
16p
17p

19p

19p
21p
31p

29P

CAPACITORS
Ceramic Plate

Mallon! C333 Series 63 Volts Wkg

all at 539 each

1 807  02p7 1200 - 2%
2 297 1597
3 3pF 1800
3 907 2207
4 797 2707
5 6pF 3300

/107 3900
I 29F 4707
10 pF 5807

6800 - 2%
820F

100pF
12000
1500E

18007
22097
21000
3300F

Polystyrene

MULLARD 0295 Series 63 volts
Tolerance I% Polystyrene
6.80007 (6 8nFl 0295 69 0668
8 20097 18 2n71 C295 AN 0802
13 00097 (13nFl 0295 AN 013K
18.0000F ilenFl C295 AN 0189
20n7 10 020 Fi C295 All D20K
30nF 10 03071 C295 AN 030K
39n F 10 0391.01 C295 All 039K
51n7 10 051001 0295 All 0519

110
110
150
15p
15p
18p

Bp

25p

Silvered Mica

Tol.± 0.50

2.2 pf 189(

3.3 pf 200
5 pf 22pf

10 pf 259(

350V.

Ilpeach

30Pf
330
390
00

Tol .1 I% 1 1p each

509(
560
680
750

2509E
2700
3000

829E

1000
1200

3309E

3900
47091

1000

1500
I80p/
2000
2200

12p each

5500
6800
82019

17p each

1000 pf 15000 2200
18009(

26p each

270099 36000 500391

lICOpf

33p each
pf 8203p1 100:00

Mixed Dielectric 600 Volt, Wkg

0.01 of
0.022 u7
0.033 IA
0.047 uF
0.068 uF

BP ;

OP;
eit
9P ;

0.1 of 9 p
0.22 uF 1739
0.47 LE 2639
I tif 3639

Mined Dielectric 1000 Volts VArg.

1000 pi trip, 0.02201 lip
2200 pt 639, 0.047,P 139

3300 pf 7p , 0.1 .F 13p

4700 0 7p , 0.22 oF 2439

0.01 OF 10p ; 0.47 33p

Mutiard 630 series 40 volts 10% 101
629 series 100 volts

all at 539 each

390 0 1030 pf 3303 pf
470 0 1200 pf 3900 pf
560 pf 1500 pf 4700 pf
680 pf 1800 pf 10 nf
820 pf 2200 pf 22 nl

2700 pf

PO,,Plyrene IR volts Wog
Tolerance pF op to 3397 1 5% 0700 up
10 pf to 10,000 pf 10.01 uF) in multiples of,
10 ; 15 . 22 ; 33 ; 47 ; 68.
all 5p each

Nona.. 0 227F , 5% 1000 110
Wane MKS 0 2277
-5% 100V tip

Erie Monolithic Cationic 30 Volts Wkg.

27 ld 111, 47 0 13p, 100 nf 17p

Lose Voltage Disc Ceramics
ell at 539 each

0.01 uF
0.022 uF
0.047 uF

18v
18v
I8v

, 0.1 uF
0.22 uF

, 0.47 uF

300

3

MolQar11 0280 Series. 250 Volts Msg.
Ai Polyester Film

0.01 uF 339 0.22 oF 539

0.015 of 31p 0.33 of 7p

0.022 of 339 0.47 oF 9p

0.033 uF 33p 0.68 uF 12p

0.047 of 339 1.0 of 1439

0.068 uF 4 p 1.5 uF 22p

0.1 uF 439 2.2 oF 2639

0.15 oF 41p

Solid Tantalum Beads
all 0 1639

0.1 uF

0.22 of
0.47 uF
1.0 of
2.2 uF
4.7 uF

35v
35v
350
35sr

35v
35v

101E 6.3v
10 uF liv
10 uF 25n
22 soF 16v
47 of 6.3v

100 uF 3v

Disc Catcall. 750 Volt VAkg.
all at 539 each

470 0, 1000 pf, 5000 pf; 0.01 of

Mylor Film 100 Volts Wkg.

ICOO pf 239 ,

2000 0 23p ,

5000 0 239 ,

0.01 of 339 ,

0.02 uF 339 ,

0.04 uF 33p ,

0.05 uF
0.068oF
0.1 oF

0.2 of
0.47 uF

339

Sp
5p
639
7p

Mullar0 C281 sena. 400 volts Wog
Metallised POlyearbOrlate Film 10%

0.01 oF

0.015 vF
0.022 oF
0.033 oF
0.047 oF
0.068 di

5p ,

5p ,

Op
Op ,

6}p

0.1 oF 8p

0.15 of 9p

0.22 uF 1 1p

0.33 uF 1539

0.470F 16}p

Tubular 111-K Ceramics 750 Volts Wkg.

1000 pf
1500 pf
2000 pt

53p 3000 pf Sip
53p 5000 pf 539
53a, 0.01 of 539

Pulse Ceramics all at 10p each
12 kv D.C. Wog 81. D.C.

100 1239E 2000
7291 14091 2209f
6Bpf 1509f 250pf
82pf 130pf 2700

1009f 2009f 3000

OVERSEAS CUSTOMERS DEDUCT 2.:27

VAT IN1,11,1S111717, P111(,11.74S AT 87 VAT INVOICES ON RIEOUEST
° P&P On U K Orders 15p Over,e,n, 0,ders Cod
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TRANSISTORS
AC126 7
AC 128
AC176
AC187
AC188
AD149
AD161
AD162
AF114 5
AF116 7
AF139
AF239
BC107 8
BC109
BC147 8
BC 149
BC157
BC158
8C159
BC169C

tip
lip
lip
12p
lip
43p
37p
37p
lap
13p
alp
44p

Op
10p

7p
9p

13p
12p
14p
12p

C177
C178
C179
C182
C183
C184
C212
C213
C214
0115
0124
0131
D132
F115
F167
F173
F184
F194
FR39
FR40

lop
17p
lip
10p
10p
lip
lip
10p
13p
59p
7Sp
42p
45p
22p
23p
25p
22p
11p
21p
2/113

BFR41
FIFX29
BFX30
BEY50
BEY51
BFY52
BRY39
MJE2955
MJE3055
0C26
0C28
0C35
0C36
0C41 2
0C44 5
0070 1 2

0073
0081 2
0083 4
TIP2955

BRIDGE RECTIFIERS
50V 100V

250mA lip
1 1 Amp 20p 21p
2 Amp 30p 35p
4 Amp 47p 41p
6 Amp 55p 60p

400V

24p
45p
ellp
lop

600V

25P
Up
70p

9113

Sep
30p
30p
15p
1Sp
1Sp
34p
lip
65p
40p
55p
48p
52p
15p
11p
lip
60p
12p
28p
70p

TIP41A
TIP42A
2TX300
ZTX304
ZTX500
ZTX504
29696
2N697
2a4698
2N 708
2N708
29930
291131 2
291302 3
2N1304 5
2N1306 7
291308 9
2N1613
2N1711
2N2219
292221
292222
292369
2N2484

1111p

sip
14p
24p
15p
50p
15p
13p
30p
12p
lip
tip
lip
17p
21p
21p
Sip
20p
20p
20p
20p
20p
14p
30p

2N2905 lip
2N2926RB Op

2N29260 Ip
2N2926YG Op
293053 lop
293055 40p
2N3442 140p
293702 3 lip
2N3704.5 lip
293706.7 lip
293708.9 Op

2N3772 1111p

293773 240p
293903/4 15p
2N4058 15p
2N4060 13p
295191 05p
2N5194 85p

UJTS
TIS43
292160
292646
294871

26p
70p
34p
31p

FETS
BF244
MPF102
MPFI03
MPF104
MPF105
2N3819
2N3820
293823
2N5457
295458
29 5459

MOS FETS
40603
40673
40841
3N128
39 140
39141

SCR-THYRISTORS
50V 100V 4000 600V

1 Amp 42p 41p 60p 71p
3 Amp 43p 49p lip 100p
7 Amp 80p 84p 115p

16 Amp - 82p 98p
Other
C106D 45p, 293525 flp, 2N4444 1135p

31Ip
31p
31p
Sip
31p
20p
57p
60p
31p
31p
31p

Sop
80p
7Sp
90p
85p
75p

SPECIAL OFFERS
555 50p CA3046 55P
741 25p ML723 55p

MC1310 245p SN7447 95p

MC1312 220p SN7490 52p

OPTO-ELECTRONICS
Photo- Light
Transistors Dependent
0CP70 50p Resistors
OCP71 65p ORP12 50p
2N5777 SOp ()Rim 55p

LEDs TIL209 lip ORP61 55p

Red 1613 Green 35p Yellow 35p
MINITRON 3015F 120p

LATEST IC.-
MANY APPLICATIONS
ICL8038 Voltage Controlled

Oscillator 290p
NE567 Tone Decoder 250p
(Application Date 10p)

TRIACS
100V 400V 500y

3 Amp 85p 99p 120p
6 Amp Sip 120p 150p

10 Amp 109p 154p 165p
16 Amp 145p 1110p 200p
Other
40430 9 p, 40486 85p, 40669 95p.
DIAC S12 for use with above triacs 21p.

LINEAR ICs
CA3046 Transistor Array
CA3048 4 independent Amps
CA3089 FM. IF Amp
CA3090 FM Stereo Decoder
LA4301 OPA with eat comp
LM1307 OPA with int comp
MC1303 Stereo PreArrIP
MC1307 FM Stereo Decoder
MC1310 Coils. FM Stereo Dec
MC1312 SO Quadraphonic Dec
MFC4000 r Watt Audio Amp
MFCI3040 Electronic Attenutor
NIFC8070 Zero Voltp Switch
TAA570 Limiter Amp
TBA570 AM FM Radio receiver
TBA800 5 Watt Audio Amp
TBA810 7 Watt Audio Amp
TBA820 2 Watt Audio Amps
TCA940 IP Watt Audio Amplifer

5 p
230p

dale00p
40p
10p

150p
120p
24op
220p
40p
90p

250p
170p
100p
100p
125p

SOP
320p

N E538
NE555
NE5543
NE550
NE581
NE582
NE585
NE588
NE587

Radio rtvr
FET OPA
Timer
Duel 555
PLL
PLL with AM Dernod
PLL with VCO
Precision PLL
Function Gen
Tone Decoder

Popular Op Amps
ML709 OPA with est comp
ML710 Dillcomprator
ML741 OPA with int comp 15 pin DiL)
ML747 Dual 741
ML748 OPA with sot comp

D ate sheets on above ICs 10p each

110p
292p

50p
120p
285p
205p
2115p
2115p
200p
250p

211p
35p
25p
70p
38p

Minimum order £2
All prices exclusive of VAT.
P P 10p for orders under E5.

RECTIFIER
DIODES
500mA
Bv100 15p

1 Amp
BY126 12p

BV127 12p

1N4001 5p

164004 6p

1N4007 7p

1.5 Amp
PL4004 10p

3 Amp
PL7004 20p

6 Amp
BYZ10 50p
BYZ11 50p
BYZ12 50p

BYZ13 50p

SIGNAL
DIODES

BA100 10p

0A47 7p

0A70 Op

0A79 7p

OM 7p

0A85 9p

0A90 6p

0A91 6p

0A95 7p

0A200 6p

0A202 7p

1N914 4p

19916 6p
1N4148 4p

ZENER
DIODES
3 3V to 33V
400MW 9p

1 3W 18p

1 SW 25p

1018/ 55p

Other
Diodes
TUNNEL
AEY11 50p

VARICAP
88103 15

BB104 30p
BB105 30p

VOLTAGE REGULATORS
ML723 55p MFC4080 Op
1 Amp Plastic

1102201
7805 5V 140p
7812 lay 140p
7815 15V 140p
7818 18V 140p
7824 24V 140p

(T03)
175p

TTL ICs
7400
7401
7402
7404
7408
7410
7413
7414
7416
7420
7430

lap
10p
lip
lap
20p
lip
28p
72p
33p
16p
16p

7441
7442
7447
7448
7450
7454
7460
7470
7472
7473
7474
7475

7Sp
713p

95p
120p
22p
22p
22p
30p
30p
311p

34p
52p

7 76 37p

7 80
7 86
7 89
7 90
7 90
7 93
74107
7 121
7 122
7 123
7 141

65p
41p

340p
52p

55p
45p
34p
76p

110p
85p

ACCESSORIES DIL SOCKETS (L.P.)
8 pin 12p, 14 pin 13p, 16 pin 14p.
Mica  sashes for TO3 and T066 Sp.

All goods brand new and guaranteed to
manufacturers specification. Mall Order Only
Money refunded If not satisfied. 01-204 4333 54 Sandhurst Road, London NW9

C-MOS ICs
CD4001AE Sip CD4018AE 300p
CD4000AE 120p CD4027AE 170p
CD4011AE 50p CI34029AE 420p
CD4012AE 51p CD4037AE 210p
CD4016AE 120p CD4047AE 115p

We supply complete semicon-
ductor parts Including Sockets
for various projects in P.E.
W.W.. P.W.. TELEVISION, etc.

TELETENNIS
TRICOLOUR LIGHT UNIT

RHYTHM GENERATOR
MINISONIC SYNTHESISER

TGS GAS DETECTOR

TECHNOMATIC LTD.

:Com CALCULATOR LC.
XE 202 FULL 4 FUNCTION + CONSTANT CALCULATOR CHIP £ 2.95 + VAT

For only £2.95 you get a brand new, tested full four function calculator chip,
with the following features

8 DIGIT DISPLAY CAPABILITY
FULLY FLOATING DECIMAL POINT
ALGEBRAIC LOGIC DATA ENTRY
KEYED CONSTANT ON ALL FOUR FUNCTIONS
TRAILING ZERO SUPPRESSION
DIRECT SEGMENT DRIVE
ENORMOUS EXPONENT RANGE: 10-20 to 10+79
SINGLE 'STROBE' LINE FOR SIMPLE KEYBOARD CONSTRUCTION

By the addition of a display and a few discrete components you can construct
a powerful machine capable of handling advanced calculations.
The XE202 is supplied with full circuit diagrams and wiring details covering
the use of different types of displays and keyboards (including a low cost
single digit display and rapidly constructed stylus keyboard), and with
instructions for realising the full computing powers of this chip to calculate
advanced functions such as roots, sines, logs, etc.

ALSO AVAILABLE AT SPECIAL PRICES FOR PURCHASERS OF THE XE202
CHIP:

Specially designed display driving Interface chip at £0.75

8 digit magnified LED display at £3.95 . 11111111111M

THURLBY

ELECTRONICS

Full money back guarantee.
Cash with order. Postage and packing 20p per order.
Please add 8% VAT to total order value.

TO
THURLBY ELECTRONICS,

Church Farm House,
Church End,
Over,
Cambs. C84 5NH

PLEASE SUPPLY

P01 WHICH I ENCLOSE CASH/CmEOUE/P0 FOR

INCLUDING VAT 8 POSTAGE

NAME

ADDRESS
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ALL MAIL ORDER BY
RETURN. C.O.D. SERVICE

WELCOME C. T. EL
All mall order and enquiries
SEMICONDUCTORS
AC107 35p BCY3O 15p MPF104
AC125 25p BCY39 11.00 I2145458)
AC126 250' BCY55 11.50 MPF105
AC127 27p EICY70 22p 12145450)

AC128 25p BCV71 22p 0A47
AC176 25p BCY72 229 OA70
AC188 30p BD121 75p 0A79
ACY17 25p B0123 75p 0A81
ACY18 30p 90124 65p 0A90
ACY19 30p BD131 Op 0A91
ACY20 250 BD132 50p 0A200
AC121 30P BD153 75p OA202
A0140 Op BD156 759 0A210
AD142 509 BDY11 t1.40 0A211
AD149 60p EIDY17 £1.90 0C18
AD161 44p EiD119 C1.95 0C19
AD162 44p BDY20 11.10 0C22
AF114 25p 91152 20p 0026
AF115 25p BF194 14p 0C213

AF116 25p BF195 15p 0C35
AF117 25p BF196 15p 0C36
AF1111 609 BF197 20p 0C42
AS221 SOp BF200 33p 0C44
ASY28 30p BF224J 30p 0C45
BA102 33p BFX29 30p 0070
BA112 SOp BFX34 34p 0071
BA114
BA156
BC107
BC108
BC109
BC113
BC115
BC116
BC117
VC118
BC147
BC148
BC149

16p
15p
12p
12p
14p
15p
15p
18p
209
12p
lip
lip
12p

EIFX65
BFX86
BFX88
BFY10
BFY44
BFY50
BFY51
BFY52
BFY53
BFY90
BSW63
BSW68

309
30p
30p
35p
50p
25p
25p
25p
25p
lip
850
589

0072
0075
0076
0077
0081
0083
0084
0C139
()CVO
0C171
0C200
0C201
0C202

BC153 15p BY127 209 TIP29A
BC157 14p BY134 SO TiP30
BC158 15p IS100 15p TIP31A
BC189 15p 10103 15p TIP32A
BC182 12p MJ340 50p TIP33A
BC183 12p MJ481 95p TIP34A
BC184 14p MJ2801 11.25 TIP35A
BC186 25p M.12901 £1.95 TIP36A
BC212 14p MJE340 50p TIP41A
BC212L 189 MJE370 75p TIP/2A
BC213 14p MJE371 90p

BC214 14p MJ E520 65p TIP30B
BC301 25p MJE2955 11.20 TIP31B
BC302 25p MJE3055 75p TIP32B
BC303 40p MM1613 459 TIP33B
BCY30 40p MM1712 lop TIP34B
BCY31 55p MPF102 45p TIP35B
BCY32 95p MPF103 TIP36B
BCY34 lop 12354571 35p TIP41B

35p

Op
10p
10p
10p
10p
10p
10p
10p
10p
35p
359
90p
15p
55p
15p
60p
top
ISp
Op
20p
25p
15p
12p
20p
25p
25p
40p
25p
25p
25p
30p
25p
30p
60
lop
759
45p
55p
57p
Mp

E1.00
11.40
13.20
13.50

70p
15p

110p

ISp
179

C1.08
t1.62
C.271
t3.50

lip

TiP428
TIP29C
TIP30C
TIP31C
TIP32C
TIP33C
TIP34C
TIP35C
TIP36C
TIP41C
TIP42C
TIS50
ITX107
27%300
213500
ITX501
2TX504
ZTX531
ZTX550
N659

914
916
4001
4002
4003

144004
4005
4006
4007
4148

214696

2N697
2N698
214706
2N706A
214708
214930
2141132
2141302
2N1303
2N1304
2N1305
2141306
2141307
2141308
2N1309
2141613

2141711
2N2147
2142160
2N2217
2142216
2N2219
2512222

2N2222A
2142306
2142477
2142640
2142840

2N2904
2N2906

15p
68p
72p
10p

[1 .00
11.20
51 '80
13.00
13.75

Sop
11.00

Op
15p
ISp
18p
20p
50p
30p
25p

Op
1p
Op

Op

99
9p

10p
12p
14p
11p
Ip

25p
209
25p
129
15p
15p
20p
25p
16p
lip
25p
25p
25p
25p
25p
25p
25p
25p
70p
65p
25p
Op
25p
209
25p
70p
30p
50p

21.50
25p
25p

CITY. DISCOUNTS 12 10% 25 - 15%, 100 . 20%

ECTRONIC
2142007 25p
21429213 12p
2N3053 25p
2N3054 15p
2N3055 50p
2143232 70p
2143525 15p
2143643 30p
2143702 14p
2143703 12p
2N3704 12p
2N3705 12p
2143706 12p
2N3707 12p
2143708 12p
2143709 12p
2N3771 [1.70
2143772 02.00
2N3773 t2.50
2N3619 35p
2N3320 55p
2143866 15p
2143904 22p
2143905 25p
2N4058 12p
2144059 12p
2144060 12p
2144061 12p
2144126 17p
2144206 15p
2544287 15p
2N4288 15p
2N4209 15p
2N4290 15p
2N4444 £190
2N4871 35p
234903 £1.10
2515069 [1.10
2515191 911p

2145194 21.10
40360 50p
40361 50p
40362 S0p
40669 90p
40673 70p
D5151 t1.00
Microwave

Diode

S
to 270 Acton Lane

S.C.R.s
CRS1/05 40p
CRS1110 56p
CRS1/20 110p
CRS1/40 65p
CRS1/60 Op
CRS3/10 12p
CRS120 62p
CRS3/40 *Op
CRS7.400 11.00
CRS16.100 115p

CRS16 200 90p
CRS16/600 [1 .60
CIOSB 45p
C106D 70p
40669 110p

TIC44 35p
2144444 11.90
BT10/500A 110p

BRIDGE
RECTIFIERS

W02 1A 200V 30p
BY164 1 4A

200V 57p
MDA952,2 6A

100V SOp

ZENER DIODES
BZY88 Series 400 rnW
3.3V -33V. 5% 11p
1-5W range 25p
IOW range 45p

L.E.D.
TIL209
HP5082 20p
MA2082R 20p

L.D.R.
ORP12 60p

NE555 Timer SOp

TRIACK
TXL2288 8.A 400V 15p
SC400 11.40
SC40E 11.15
SC45D 11.70
SC45E 12.10
SC50D £2.42
SCSOE 1.270
DIAC rip

LINEAR LC.,
LM309K 5V lA

Voltage Reg [2.10
LM723C 2 37V

150m0 Voltage
Reg. t1.05

MFC4000 250mW
Audio 75p

TBA900 5 Watt
Audio 11.50

709C Op Amp 0.1 L
7099 45p

741C Op Amp 8.14
D I L /T099 35p

748C Op Amp
D.I L 75p

747C Dual OP
Amp t1.20

211414 Radio I.C.[1.25
TAD100 Radio I.C.

inc. Filter
CA3014
CA3018
CA3028
CA3036
CA3046
CA3048
CA3075
CA30900
MC 1303L
MC1310P

T03 VOLTAGE REGULATORS
L005 5V 650mA
L036 12V 500mA
L037 15V 450mA

MOO
t1.55
11.00
t1.20
MOO

95p
t235
11.60
C4.15
C2.20
12.10

VAT
Unless othenvlse stated all prices
are EXCLUSIVE of VAT. Please
add 8% to all orders Carriage.
orders under C5 plus 20p Over ES
DOst free.

Te . 01-994 6275
* *SPECIAL OFFERS* *

MINIATURE MAINS TRANSFORMER. PRI
240V SEC, 12V 100MA Manul.: Hinchley.
SIze 36 x 45 it 40mm F.C. 53mm.
Price 1-65p. 100-110p es. 1.000-50p so.
10.000-40p ea.
3 CORE PVC INSULATED MAINS CABLE,
GREY ML6650. 3 x 7/0.2mm. Price 100m-
2410. 1,000m-035. 10.000m -E330.
0.47Infd. SOV MYLAR FILM CAPACITOR.
Size tin v 0 35in v 0.65in P.C.Mount. Price
100-4p ea. 1.000-3p ea.
240V A.C. SOLENOID. Reversible operation.
twin coil. Size approx. 2}in 0 liin v lfin
110p es.
30 unmarked 0071 transistors 21.00
25 Unmarked 250mW Zenerdiode, 4.7V.
5.1V, 6.2V. 7.5V. 9.1V, 10V. Measured
end tested 21.00
Please state voltage required
50 GE Diode 0A47 equivalent [t.00
TRANSFORMER: DOUGLAS PRI. 0, 115. 200.
220, 240 SEC 25-0-25-0-6V. 25A. 24.50 50p

P.P.
TRANSFORMER
PRI. 0, 115. 160. 205. 225, 245 SEC 35-0-

35. 1.2A (4.50 50p p.p.
MULLARO TUBULAR CERAMIC UHF TRIM.
MERS (PROFESSIONAL)
Type 092 0.8-2.2p

801 0.8-2.2p Price 10p ea.
991 0.5-1-3p

QUANTITY DISCOUNTS PLEASE TELEPHONE
1,000pF Feedthrough capacitor Sp ea.
Miniature tubular P.C. trimmers

3 - 5-130
6-30pF 10p ea.
4p cio Varley 70011 relay 50p ea.

DIGITAL INTEGRATED CIRCUITS
SN7400
SN7401
S147402
S517403
SN7404
SN7405
SN7406
517407
SN74013

S147409
SN7410
0147411
SN7412
SN7413
SN7416
SN7417
SN7420
SN7422
SN7423
S147425
SN7427

11p
1Ip
20p
20p
20p
20p
30p
30p
20p
40p
18p
23p
22p
40p
30p
30p
20p
31p
31p
311p

42p

SN7428 50p
SN7430
SN7432 42p
0517433 70p
SN7437 50p
SN7438 50p
SN7440 20p
SN7441AN 75p
0147442 75p
0N7443 t1.00
SN7445 t1.70
SN7446 £2.00
SN7447
SN7448 t1.75
SN7450 20p
0147451 20p
SN4753 20p
0147454 20p
5517460 20p
0147470 30p
SN7472 30p

SN7473 40p
SN7474 40p
5N7475 55p
5147476 45p
5147480 80p
5147481 C1.26
SN7482 117p

SN7483 01 .00
0147484 90p
0147486 45p
SN7490 75p
SN7491ANt1 -00
SN7492 75p
SN7493 75p
0147494 80p
0517495 80p
0147496 [1.00
SN7497 12.25
SN74100 1200
SN74104 t1.45
01474105 1100

SN741137 55p
SN74110 110p

5N74118 £1.110
01474119 11.90
SN74121 15p
01474122 £1.35
SN74123 t2.00
55/74141 C1.00
51474145 21.50
SN74150 C1.35
SN74151 [1.10
SN74153 t1.35
SN74154 U.00
07474155 [1.55
51474156 £1.55
SN74157 21.10
SN74180 21.60
SN74161 t1.60
SN74182 0110
SN74163 [3.40
SN74164 [2.75
SN74165 C.200
05474166 14.00

55174167 [4.25
51474170 N.10
SN74174 t2.00
SN74175 01.35
SN74176 t1.110
SN74177 £1 .60
51474180 11.55
S1474181 C11-00

SN74182 (2.00
01474184 C2.45
SN74185A U.40
SN74190 t1.95
SN74191 C1.55
SN74192 C.2.00
55174193 U.00
51474194 12.50
SN74195 VI 85
01474196 11.50
05174197 01.50
SN74198 t3.00
SN74199 C2.110

VEROBOARD
23 v 36
231/5
35 x 31-
31 5

17 x 26.
17 x 33
17 x 5
PIN INS. TOOL
SP. F. CUTTER
100 PINS SS
100 PINS DS
500 PINS SS
500 PINS DS

0.1
32p
35p
35p
Op

21.05
11.43
21.114

12p
52p
30p
30p

21:20
1. 20

0.15
23p
35p
35p
41p
lip

21.12

72p
52p
309
30p

E1.20
21-20

ALSO STOCKED
Electrolytic Capacitors Mullard, Sprague,
Lorlin etc. Polyester. Polystyrene. Silver Mica
Capacitors. etc. Resistors 3W-10Watt.

Potentiometers. carbon. wirewound. Preset,
Rectilinear mi-ItIturn Antex Soldering Irons,
switches, rotary, elide, toggle. etc. Cable.
veroboerd.

METAL BOXES
ALUMINIUM BOXES IDEAL FOR VERO.
BOARD WITH BASE AND P.K. screws

Length Width Height
AB7 26.in Slin lfin 55p

ABB Iin 4in lfin 55p

AB9 Iin nun tfin 55p
AE110 41n 51.in lfin 55p

AB11 4in 21 in 2in
AB12 3in 2in 1in 50p

AB13 6in 4in 2in 77p
AB14 Tin Sin 2fin 90p

AB15 81n 6in 3in 2116
AB16 10in Tin 3in 11.32
AB17 10in 4fin 3in t1.10
AB18 12In Sin 3in [1.32
AB19 12In 8in 3in 21.80
ALUMINIUM BOXES WITH SLOPING TOP
PANEL -IDEAL FOR PRE -AMPS, ETC.,
USING SLIDER CONTROLS
AB20 8in Long 9in Wide 3i in High at
back C.2.20

2in High at frOnt Bin Slope to front
With P.K. Screws

AB21 As above but 10in long t2 - 40

AB22 As above but 121n long t260

Potentiometers
Linear or LOg Single
Rotary Pots 15p
Rotary Switched 25p

Double
42p

* * SPECIAL OFFERS * *
MULTICORE CABLE. 25 -way. Individually screened, 14.0076 9 -WAY FULLY STABILISED BATTERY CHARGERS. 24in L.
E1 .00 per yard VAT. Postage by weight 71in H. 71n D Price (14.00 each. Carriage 21.00 + VAT.

IMHOF 19In RACKING CABINETS. 13fin high, 22in wide, 131n
deep. Brand new t10.00 each 4 VAT. Carriage C1 00

SIEMENS CONTACTORS. Over 1.000 in stock. All types.
Phone or write for details.

METAL OXIDE RESISTORS TR4/5/4 In stock. All Values
1 -off price 3p each. Discount on quantity

10 TURN TRIMPOTS by Bourns. Mec. Painton, etc. All values
in stock 50p each Discount on quantity

DEAC RECHARGEABLE BATTERY CASSETTES. 13.4V
(nom J. Type B,SA 80351/108 Heavy duty encapsulated DEAC
supply Size 36in x 2fin v If in. Price C5.00 VAT.

I -WAY BATTERY CHARGER. Type CC 988. Charges up to 8 of,
the above battery cassettes. Price 114.00 + VAT.

12 -WAY BATTERY CHARGER. Type CC 999 Charges up to
12 of 13-4V DEAC batteries. Metered battery condition check
Price t25.00 - VAT

We are open from 9.30 a.m.-6.00 p.m. Monday -Saturday
We have the largest retail selection of components available. Phone or write if you are
component.
C.O.D. service welcome. All mall order by return. Official orders welcome by Government establ

Tel. 01-994 6275

ELECTRONIC
COMPONENTS

BARGAIN COMPONENT PACKS
ALL COMPONENTS NEW AND UNUSED

£1 plus 25p p.p. per pack. t5 for 5 packs p/free.
Pack No
1 500 Carbon resistors. 5. 3. 1. 2W.
2 100 Electrolytic Condensers
3 250 Ceramic. Polystyrene. Silver Mica, etc..

Condensers.
4 250 Polyester, Polycarbonate. paper. etc..

Condensers.
5 25 Potentiometers, assorted.
6 250 High -stab. 1%, 2%, 5% resistors.
7 50 Assorted Tagstrips.
8 11b, Assorted nuts, bolts, washers, spacers,

etc.
9 25 Assorted switches. rotary, lever, micro,

toggled, etc.
10 SO Preset Potentiometers.
11 Trial mixed component pack 21.
12 Jumbo mixed pack ES.

In difficulties obtaining a particular

Ishments, Education authorities, etc.
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Practical Electronics Classified Advertisements
RATES: 11p per word (minimum 12 words). Box No. 30p extra. Semi -Display £8.50 per single column inch. Advertisements must be
prepaid and addressed to Classified Advertisement Manager, "Practical Electronics" IPC MAGAZINES LTD., Fleetway House

Farringdon Street, London EC4H 4AD

RECEIVERS AND COMPONENTS

PRECISION POLYCARBONATE CAPACITORS
ALL HIGH STABILITY -EXTREMELY LOW LEAKAGE
440V AC (i 10%) 63y Rauge
0.1µF (11'n11 50p ; I -
0 22µ18( X :9) 59p 047µF 561 46p 30p.
025µF (II'S I") 62p Off 18 1111P 66p 4.1,
0 470F (If' I 71p 2'-'µF 1100 650 560tipx 75p 4 70F 31.50 11.05 Up
0.68p/ (2' x 80p hi/1' 51.54 2149 11.09
1.0µ18 (2' x r) 9Ip le 00, 12.00 1140 11.40
2 008 (2' x 1") 1142 15 0,118 12.75 12.16 11.90

TANTALUM BEAD CAPACITORS -Valuer, a) enable:
I. 0.21, 0.47, 1.0, 1.1, 4 7, 6.80' at 15V/15V or 33V;

10.0018 at 16V/10V or 15V; 12-00' at 6V/10V or 16V;
33.00E at 0V or 10V:47. WV at 3V or DV; I00 -0/(F at 3V.
ALL at 10p each. 10 for 95p, 50 for 14.

TRANSISTORS: !ICI A3/ I s3L lip 20p
BC107;8/9 9p 13121114/184L 12p 1318151 20p
BC114 lop 11)21 1/1111. 141. 11E1'02 20p
BC147/8/9 10p BC547/558A 12p A1,170 30p
BCI53/7.8 120 108194 12p 0071 12p
BC181/162L lip BFIJ7 50plap 1293033
POPULAR DIODES 15914 Op. 11 for 45p, 18 for 90p:
15916 Op, 6 for 459.14 for 90p; 1844 5p, 11 for 50p,14 for
II; 154140 15p. 6 for 27p, 11 for 48p; IN40015i5; 154002
11p. 154003 Of p; 154004 7p; 154005 75p; 154006 8p;
154007 511.
LOW PRICE ZENER DIODES - 400ntW, Tol. r 5% at
5inA. Values available: 3V, 3-3V, 3.6V, 4.7V, 5.1 V, 5.6V,
62X, 6.8V, 7.5V, 1V, IJIV. 10V, 11V, 12V. 13V,
135V, 15V, 16V. 18V, 20V, 1i1V, 24V, 271-, 30V. 331'.
'ILL at 7p each. 6 for 89p, 14 for 134p. SPECIAL OFFER:
100 Zellers for 15.50.
RESISTORS -High !debility. low 111/iMP carbon lib, 59
1W at 40'C. fW at 70'C. 1811 aeries only - from 2.20 to
1-1511 . ALL at 1p each, 8p for 14) of any one value, 70p
for 100 of any one value. SPECIAL PACK: JO of earl,
valor 2.20 to 2.1M 11 (730 ',Worn/ 15.
SILICON PLASTIC RECTIFIERS -1-5 amp, brand new
wire ended D027: 100 P.I.V. 7p (4 tor SOP); 400 P.1 .y. 8p
(4 for SOp).
BRIDGE RECTIFIERS -21 amp 100V 40p; 350V 45p:
tiOOV 155p.
SUBMINIATURE VERTICAL PRESETS -04W only
ALL at 5p each: 500, 10011, 210 (1 . 4700, eflO 0, 1 k (1.
2.2k (1. 4.7k G. 6.61(11. 10k 11 , 15111, 22k11, 47k0,
100k O. 2500, 61.10k 0. 1M II. 1.551, 5M.
PLEASE ADD 10p POST AND PACKING ON ALL
ORDERS BELOW 65. ALL EX PORT ORDERS ADD
COST OF SEA/AIRMAIL.

PLEASE ADD 09 V.A.T. TO ORDERS
Send S.A.E. for lists of additional ex -stork Seine.
Wholesale price 100 available to bona fide companies.

MARCO TRADING
Dept. E.2, The Old School. Edstaston,

Nr. Wem, Shropshire
Tel.: Whiyall 464/465 (STD 09-18 711

( Proprxd fl inky-) Trading Ltd.)

El NSTADT ELECTRON ICS
Sun House
34 Hallgarth Street
Durham City

p
BC107
BC168
BC109
BC113
BC115
BC125
BC126
BC153
BC154
BC177
BC178
BC179

2N697
2N706
2N708
2N914
2N918
2N930
2N2218
2N2219
2N2221
2N2222
2N2369
2N2483

13

10

14

18

34

17

21

16

19

15

14

20

Mail order only

STOCK
ITEMS

2N2484
2N2904
2N2905
2N2906
2N2907
2N3053
2N3702
2N3708
2N3725

23

17

17

15

15

18

10

a

40

Min. order £1
P. & P. 15p
extra

DRY REED INSERTS

Overall length 1.85" (Body length I  1').
Diameter 0 14'. Max. ratings 250v D.C. and
500 mA. Gold clad normally open contacts. 69p
per dozen; L4.12 per 100; 00.25 per 1,000;
£275 per 10.000. VAT and post paid.

G.W.M. RADIO LTD.
40/42 Portland Road. Worthing, Sussex 0903 34897

R.T. SERVICES
(MAIL ORDER ONLY)

77 Hayfield Rd., Salford 6, Lancs.
12 Volt I Amp Trickle Charger. LI. 85 P.P.
FM Tuner with R.F. Stage and A.G.C.,
3 transistors, neg. earth, 21x 2x 11 in with
circuit, il.371 inc. P.P.
Crouxet Geared Motors, 30 r.p.m. New,
L1.54 inc. P.P.
UHF TV Tuners. Transistorised, £1.65
inc. P.P.
Panels with I.C's on 71p per I.C. min.
order 10 I.C's.
Transformers. 7-5V-1 7.5V 4A, LI inc. P.P.
I2 -0-12V, 100mA, LI10 inc. P.P. 9-0-9V,
100mA, LI10 inc.P.P.129V 50mA, 85p inc. P.P.
6-0-6V, 100mA, EI.10 inc. P.P.
Brand new Boxed Rola Celestion Re-
entrant Speakers SD 25 with 100V line trans-
former fitted 150 without -transformer £14
inc. P.P.
Transformer. 20 volt, I amp, LI10 P.P.
Transformer. 45 volt, 2 amp, L275 P.P.
Pot Cores. LAI 225. Brand new. 4 for
LI10 P.P.
P.C. Board. S/S, 51 x SI in, 10 for 85p inc. P.P.
3EG I Scope Tubes with base and con-
nections, E3 inc. P.P.
Transistorised Timer. Variable delay. 110
or 250V A.C. input. With instructions.
Brand new, a inc. P.P. Size 3" x 2" x 2".
Power Unit Components Transformer.
18 volt I amp F/W bridge rectifier. 2 1250
mfd capacitors, all new E125 per kit. P.P.
Electrolytic Capacitors, 4,000 MF, 50VW,
41" x I Y," 7

of C280 series Mu ar' capaci-
tors. 100 for £115 inc. P.P.
4 Panels each with XN3 type Nixie tube
ON LI '65 inc. P.P. Min. order 4.

LPIfirrIT COMPONENTS. Judicators
modifiable to :whit] direction monitors,
chokes, relays, switches, instruments, fuse -
holders, push buttons, caps., etc. S.A.E. for
list. MANX ELECTRON IC5 , 16 linvon
110:111, Timperley, Cheshire.

ALLARD ELECTRONICS
Branded Components -Full Specification

TRANSISTORS SCR's Price DIODES
Price each Price
each CRS1105 0.30 each

AC125/6/7/8 0.13 CRS1/10 0.56 10914/104148
AD140/149 0.45 CRS1:20 0.60 0.05
AD161/162 0.35 CRS1 40 0.45 15400143 0.01
AF114/5/6/7 0.14 CRS3. 40 0 55 P W TV TENNISAF118 0.35
BC107/8/9 0.09
BC147/8/9 0.10

SPECIAL SEMICON PACK
1M OFFER COMPLETE

BC182/3/ 4 0.10
BC212/3/ 4 0.11

5 watt 2-741C. 2-13C103.

Radio Pair 4-104004.14805.
18-7400, 24.15914BCY7071/72 0.12 Z5414. TBA800
SPECIAL PRICEBC/131/132 0.35 E2.15 pair
213.35 PER PACK

FREE DATA13E194/5/6 0.10
BFY50/51/52 0.11 FULL RANGE
BV127 0.25
MJE370 0.63

Singly
Over 1,500 semi-ZN (1-10 conductor types.m jp37.1 0.13 TBA E1,35 SN7400 series at

252218 0'15 ZENERS low prices. Vero -
2N2906 0.13 Brom board, pots. caps.
2N2928 all 0.11 All voltages etc. etc.
253053 0.15 0.10 Send for FREE
203054 042 BZX61 series list
2N3055 0.44 1.3W 0.17 S.A.E. please
203705/6/4 0 10
203705/6 0.10 BRIDGE RECTIFIERS
203707/84 0.06 Price each
203810 0.21 Palau. 1A 2A 4A IA

50V 0.20 0.30 0.45 0.55
100V 0.20 0.35 0.45 0-55711.209 red

(0 1251 0-20 200V 0.25 0.40 054 0115
PACK OF TEN 400V - 0.43 0.10 0.75

1.75 600V 0.25 0.45 0.70 0.17
299/301 BALLARDS LANE

LONDON N12 SNP (01-445 5198)
MAIL ORDER ONLY. Cash with order.

Orders under £3 plus 15p P. & P.
Add V.A.T. to total

TURN YOUR SURPLUS capacitors, transistors,
etc., into cash. Contact COLES-HARDING
& CO., P.O. Box 5, Frorhe, Somerset.
Immediate cash settlement.

BETA DEVICES
FOR BETTER PRICES

TRANSISTORS I.C'a DIODES & RECT.
AC187/188 709010.00 0-50 15014 0.04

PR. 0 40 7000 D.I.L. 0.80 154148 0.04
BC107/ 741C TO.99 0.88 8Y117 0-14

BC108 0.09 741C D.I.L. 0.38 154001/2 006
BC109C 011 7230 D.I.L. 0 80 1274003/4/5 0.011
B0147/8/9 0-10 7470 U.I.L. 0.05 154006/7 0.08
BCY70/71/720.18 7480 D.I.L. 0.88
BFX86/87/88

020 5Walt Audio I.C.1=50 0.18 TBA 800 01.50.
BEY51/52 0.12 D-ta tree with
0028 045 every order.
0C35 0 35
251646 0.50
2013053 0.14
2N3055 088 14 -Pin 010 1 Watt 6-8-
2/H3442 £1.40 16 -Pin 0.14 200V 5% 015
253773 £2.20 L.E.D.
TIP41A 0-74 All prices 209 -Red 0-17
40636 El 00 include V. 4.T. L.E.D. Clip 0-02

C.W.O. PLUS P.P. 10p TO
BETA DEVICES,

263 THE RIDGEWAY. ENFIELD. MIDDX.

D.I.L. SOCKETS
8-Pln 042

BRIDGES
W01 lA

100V 0.20
WOO IA

600V 0-50
ZENERS
BZY88 3.3-

33V 59' 0-09

TTL AT LOW PRICES!
(All ex -stock. Prices include VAT and post)

1/24 25/99 1/24 25/99
SN7400 0.15 0.15 SN7401 0.17 0.16
SN7402 0.17 0.15 SN7404 0.19 0.18
SN7410 0.17 0.15 SN7413 0.37 0.35
SN7420 0.17 0.15 SN7430 0.17 0.15
SN7440 0.17 0.15 SN7442 0.73 0.68
SN7445 0.99 0.96 5N7447 0.98 0.98
SN745 1 0.17 0.15 SN7473 0.33 0.33
SN7474 0.36 0.34 S N7475 0.51 0.50
SN7476 0.35 0.32 5N7480 0.50 0.50
SN7483 0.99 0.95 SN7486 0.35 0.34
SN7489 3.56 3.33 S N7490 0.56 0.55
SN7492 0.57 0.53 S N7493 0.59 0.56
SN74121 0.36 0.35 SN74 1 23 0.72 0.67
SN74157 0.87 0.81 SN74175 1.01 0.95
All devices full spec. by famous manufacturers.
Devices may be mixed for 25/99 prices. Send
for full list. ALL PRICES INCLUDE VAT AND
POSTAGE.

J. C. JONES
46 BURSTELLARS, ST. IVES
HUNTINGDON PEI7 4XX

(Mail Order only)

BRAND NEW COMPONENTS BY RETURN,
Electrolytics, 15V, 25V, 50V-0.47, 1, 2.2,
4.7, 10 niF, 4p; 22, 47, 41p; (50V, bp); 100,
15ip; (50V, 7p); 220, Op; (50V, 9p). Subminiature
bead -type tantalums 0.1/35V, 0.22./35V,
0.47/35V, I/35V, 2.2/35V, 4.7/35V, 10/16V,
22/16V, 47/6V, 100/3V, Op. Mylar Film 100V
0.001, 0.002, 0.005, 0.01, 0.02, 21p; 0.04, 0.05,
3p. Mullard Tubular Polyester 400V ES
series, 0001-0022, 3p; 0.033-04, 4p. Mullard
miniature C333 ceramics E.12 series 2% 1.8pF-
47pF, 21p; 56pF-330pF, 3p. Polystyrene 63V.
E12 series 10pF-1000pF, 21p; 1200pF-
10000pF, 3ip. Miniature Highstab Carbon Film
Resistors 1112 series 5% 10-10Mil (10%
over IRO), 1p. Postage Ilp. Prices VAT
inclusive. THE C.R. SUPPLY CO., 127
Chesterfield Road, Sheffield, SO ORN.

COPPER CLAD FIBRE GLASS PANELS 12fin x 71n,
10p; 18I6 x 41n, 70p. Double sided 129in x Tin. sop;
Ilia x 131n. E1.30. All post paid. MC METERS, 3
assorted 2-31n. 11.30 (40p1. S ROUSE RESETTABLE
COUNTER, 18/22V, works on 12V. E2.25 (30p). 74

SERIES D.I.L. Ms ON PANELS, 10 for 110p (10p).
COPPER CLAD PAX. PANELS, 8in x Eifin, 3 for El.

x 91n. 2 for 90p. 16in x 9*in. 60p. Double sided
12fin x 12*in, 70p. All post paid. 22 -WAY STEPPING
SWITCH WITH RESET. A.C. mains operated. El (300.
THREE TRANSISTOR AUDIO AMP Transistors equiv.
to AC128. 0072. 40p (10p). 3 for E7, c.o. VALUPAKS
P9. 100 s/mica taps 55p. P3. 10 silicon diodes 050V
ISA, SOp. Post 12p for one. 20p any multiple. Send 12p
Memos for full list plus computer panels, etc. Refund
on purchase.

7Ib ASSORTED COMPONENTS LI c.p.

J.W.B. RADIO
2 Cornfield Crescent, Self, Cheshire 6133 1NL
Postage In bricking Mall order only
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COMPONENTS GALORE. Pack of 500
mixed components manufacturers surplus plus
fall out. Pack includes resicors, carbon and
W.W., capacitors, various, istors, diodes,
trimmers, potentiometers, etc.

Send 11 plus 15p P. & P. C.W.O. To:

CASCADE COMPONENTS COMPANY
Bankhead Farm, South Queensferry,

West Lothian

MISCELLANEOUS

12 VOLT 21in 13 watt FLUORESCENT
rLIGHTING (by THORN/AE)

with diffuser and on/Ott switch.
Ideal, caravan, boat,

emergency lighting,
etc.

Guaranteed
E5 50
inc. VAT and post.
List price 17.02 Inc VA'

SALOP ELECTRONICS Tel. 53246
23 Wyls Cop. Shrewsbury. Shropshire

Build the Mullard C.C.T.V. Camera
Kits are now available with compre-
hensive construction manual (also
available separately at 80p).
SEND 5" 7" S.A.E. FOR DETAILS TO:
CROFTON ELECTRONICS
124 Colne Road, Twickenham
Middlesex TW2 6QS

CLEARING LABORATORY, scopes, recorders,
testmeters, bridges, audio, R.F. generators,
turntables, tapeheads, stabilised P.S.U.s, sweep
generators, test equipment, etc. Lower Reed-
ing 238.

LOW COST I.C. MOUNTING. 100 I.C. pin
sockets 60p. Quantity rates. S.A.E. details
and sample. 7 and 8 hole plastic supports
Sp/pair. (P. & P. 5p/order). LED (MLED500)
20p each post free. Quantity rates. P.K.G.
ELECTRONICS, Oak Lodge, Tansley,
Derbyshire, DE4 5FE.

SINTEL
Add 10p P. S P. for orders under O.
Data, and circuits where appro-
priate. supplied with orders, or
available separately 144.12 stamp
Oath).

3 Digit DIP LED calculator display 21.20 - VAT = Et .29
High Quality 82In LED 7 seg. display sip + VAT - fl  02
MK50250N Mann Clock IC Mee - VAT = 27.45

Send for our new simple MK50250N circuit 41a rams
salaam. IC socket pins - 300 pins for 21.50 VAT = E1 212

1.000 pins for 2409 - VAT - 24.32
MK50250N 4 DI.704 0.3in LED's 210.20 - VAT = 211.01
Complele circuit* and special prices for MK50250N with LEON.

Minilrons or SP352'
SINTEL, 53B ASTON STREET. OXFORD. Tel (0865) 43203

FLUORESCENT
LIGHT

KIT

You can build this revere., polarity proof
light for use in homes, garages. caravans, for
camping, or emergency lighting. Everything is
supplied: the tube, white enamelled metalwork,
first quality components, P.C.8., Instructions, etc.

Price only £3-19
Reedy built £3-78
Diffuser only 59p extra

ALUMINIUM
BOXES

K-14, r: ^r

ELECTRONIC DESIGN ASSOCIATES
DEPT PE

82 Bath St., Walsall. WS1 3DE Phone 33652

fibre optic aupptiets
MARE'S TAILS. Build  decorative display with this
profeselonally finished unit, 22in diameter with 7,000+
fibres. Looks Immaculate. MM.
PIIIROPLEX SIZE 1. Flexible 440 strand clam light conduit.
bundle dia. 1 14mrn. 411p par metre (03 per 10m).
FISROPLEX SIZE 4. 2.28mm bundle dia. 01.50 per metre
(ell per 10m).
CROFON 64 -strand plastic light conduit. bundle dia.
1.8rnm. O.D. 3 3mm 11. 40 per metre (0.311 per 10m).

IC OPTICAL MOISOFIBRE. For multiple Illumination
from one source. displays. Internal illumination. effects.
optical coupling. etc.
FP20 (0- 5mm dia.)-50p par 10rn. e4 per 100m.
FP40 11mm dic)--02.241 per 10m: e14 per 100m.
FP80 (1.5mm dia.)-e4 per 10rn: 00 per 100m.
OPTIKIT 102. Contains 2m Croton 1610 plus 5rn each FP20.
FPS°. FP60 plus pollehing compound. A handy pack for
the experimenter. [4.70.
LENSES AND REFLECTORS. We stock  range of 6 lenses
end 5 reflectors for use In proximity detectors. Intruder
detectors. batch counters. tachometers. shell range
optical communications.
OPTIKIT L8. 1 each of 6 tense*. [2.50.
OPTIKIT RMS. 1 each of 5 reflector*. VI . 50.
CIRCULAR POLARISERS. Cut that glare. Reduce specular
reflection by up to 20x -enhance contrast on ens, LED
displays. nisi.. instruments. etc. Available In red/ambers
green/neutral. 50mm square Hp) 75mrn 21.29; 150mm ell.
UNEAR POLARISERS. For light valves, stress analysis,
type HN32. Type KN42 Is for high temp. use In projectors.
Use  pair to make  psychedelic light show. Price as for
circular polarise..
LIGHT SOURCES AND DETECTORS: MV54 Miniature
(2mm) Red LED, 21p (10+ lip): MLED500 TO92 Red LED,
21I5y (10+ lip): MLED92 Infra -Red Emitter. 311, (10 27p).
XC209-R 3mm Red LED, 28p (10+ 11p): XC205-Y or -G
Yellow/Green. 30p (10+ 275): 2N5777 High Sensitivity
Photodarlington Silicon Detector. gem x2,500, 50p
(10+ 45p): MRD150 Silicon Phototranalstor-high speed.
Sus good sensitivity. 71p (1O+ 117p).
NEW sums. Latest Motorola Light Activated SCR.

High sensitivity 10mWicrril; high current 400mA (5A peek):
80V. Switch small motors or relay direct from optical
control. up to 24W power. [1 .21 (10+ [1 .10).
SEOSS ULTRASONIC TRANSDUCER. For remote control
40050. Tx/Rx pair. £3.60.

Please add 8% VAT to prices above
Send 9In v 6In S A E for *hurt form list

FIBRE OPTIC SUPPLIERS
(Dept. PE), P.O. Box 702

London W10 6SL

PRINTED CIRCUIT MANUFACTURERS offer
any P.E. Project P.C. ready drilled. One
Price 66p. C.W.O. Also P.C. production,
Design, Art -Work and Photography under-
taken. Send basic circuit, P.C. layout or P.C.
Master stating quantity required for estimate
by return or Phone: W.K.F. ELECTRONICS,
Dept. P.C., Welbeck Street, Whitwell, Work-
sop, Nott's., 880 4TW. Telephone Whitwell
(Derbys) 695.

SUPERB INSTRUMENT OASES by Bazelli,
manufactured from heavy duty P.V.C. facet
steel. Hundreds of radio, electronic and hi -fl
enthusiasts are choosing the case they require
from our range of over 200 models. Generous
trade discount. Prompt despatch. Free lit-
erature, BAZELLI, Department No. 23, St.
Wilfrid's, Foundry Lane, Halton, Lancaster,
LA2 6LT.

ENAMELLED COPPER WIRE
S.W.G. I lb Reel ;lb Reel
10-14 6190 SI -OS
15-19 £2.00 61.10
20-24 1.2-05 5115
25-29 £2.10 6140
30-34 £2.20 61211
35-40 6235 11.35

All the above prices are inclusive in U.K.

COPPER SUPPLIES
102 Parrswood Rd., Withington, Manchester 20

Telephone 061-214 3553

METER REPAIRS. Ammeters, voltmeters
multi -range meters, etc. Send to METER,
REPAIRS, 21 Mount Road, Thundersley,
Benfleet, Essex, 8S7 1HA.

SLOW SPEED MOTORSrequired (about 1 r.p.m.)
any quantity considered. Phone Mr. SMITH,
061-633 3527.

YOUR OWN DESIGN FRONT PANELS in 280
micron aluminium. Details from PRO-
JECTION AUDIOGRAPHICS, 9 Wilkins
Road, Cowley, Oxford.

AUDIOSCAN, the "do-it-yourself" speaker
mail-order specialists. High fidelity speaker
kits, chassis units, sound absorbent, grille
fabric and much more. Send 7p in stamps for
bargain list to: AUDIOSCAN, Dept. PE9, 4
Princes Square, Harrogate, Yorkshire.

FANTASTIC
NEW

MICROTEST
MEASURES

ONLY
90 x 70 x 18mm

Amazing Value
8 fields of measurement

and 40 ranges
Volts 0.0. 8 r : 100mV. 2V.
(201411/V)
Volta LC a r : 1.W. 10y, 50V,
Amp. Cc. II ranges) 505A. 500)k.
Amp. e.e. 5 ranee: 250mA, 2.5mA.
Ohms 4 r ..... ) Low CI, CI x 1,
dl Cl lino a 51.411).

p=re"Ir range: '' . %dr..%
*82dB.
Capacity 4 ranges: 250. 2500F,

.

.

. .... ...,..

80

.

''''

El 

:
at £11.95

10y. 50V, 200V. 1.000V

250V. 1.000V (4kn/V).
5mA. 5OrnA, 500mA. 5A.

25mA. 250mA, 2.5A.
Cl x 10. CI x 100 Ida 1/10

er+.318.01°, V .. 50d

2.500uF, 25.0000.

SUPERTESTER IN N ICE
Ohm per Volt sensitivity
ecreened against externs!

fields  Scats width
as dimensions 1125 x

32mn  Accuracy end
(1% in D.C.. 2% in A.C.)

reading  Simplicity
of use and readability

ringes of gnomon.

£1.50
..,.
........n011 Extra

to convert Microteit 50
SIGNAL INJECTOR,

VOLTMETER. AMPER-
TEMPERATURE

INDICATOR -Send for

" 20.000
 Fully

' magnetic
and small
95 x

Stability

,...,

.... s.._7 L..r 7"..

4-.',7.....ri.
:.:x. ----: ' *ix: ,--- ...
___R woe

_-
of Indicated
and ease-  Full

 .1.000 times overload  Printed
circuit board le removsble without
...... More ranges than soy
other meter. Mk for Erse catalogue.
Accessories (extra) available
and Supertestor IMOR into following
GAUSS METER, ELECTRONIC
CLAMP, TRANSISTOR TESTER,
PROBE, PHASE SEQUENCE
details.

MORE RANGES FOR
LESS MONEY!
ACIDC Multimeter type U4324
A -DC 0.08-3A-13 Ranges.
A -AC 0.3-3A-5 Ranges,
V -DC 0.8-1200 V-9 Rinses.
V -AC 3-903 V -S Range..
Frequency In the range of 45 to
2001.4. Resistance) 500 ohm to
5 Mohm-5 range.. Decibel: - 10
to ..12dB. Accuracy: a 2.5%. DC
f-4% AC. Dimensions: 187 x 98
x 63mm.

Only £8.85

:-,--.

-...'

,

/I S

II

-1,,.Ai,

ALPHANUMERIC NIXIE TUBES 81971
TheAlphanumeric
NIXIE tube has the
ability to display

in

all the letters of
the alphabet.
numerals 0 thru 9
and special
characters In a
single tube.
From the stand-
pointof both reed -
ability and elec-
trical characteris-
tics. the Alpha-
numeric NIXIE tube
including * 17V-21mA
continuous line characters
with simple solid state
high ambient light
* Long life with no
height 2f In.
Bases for above 11110

Price only 99p

provides
* All d.C.

of
drive

. . . 200
loss of

each

each plus

many on)
operatic

equal height
circuits *
footlamberta
brightness

16p P./P.

Lie benefits
* Uniform,
* Memory

Readability
brightness

* Character

JUST ARRIVED!!
NUMERIC INDICATOR TUBES

Ultra -long Me, high quality, 0-9 and 2 independent deci-
mal points. Sup* voltage 200V d.c. Current 14mA.
Pule* duration 1000s. Character Weight 0.51, overall
size 1.4.
Brand new, guaranteed. Surplus to manufacturer's
requirements. Type NOV

1-25 £1.00; 25+ 90p; 100 + 80p;
1.000+ price on application.

Add Ila VAT to elf Items .. 35p PAP

ELECTRONIC BROKERS LTD.
49-53 Pancras Road, London NW1 2DB

Tel. 01-837 7781
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SITUATIONS VACANT

J OSTY

ONE OF

EUROPE'S

LEADING

ELECTRONIC KITS

Post free Mail Order
S.A.E. For Catalogue

TELEVIEW
414 CATCOTE ROAD

HARTLEPOOL
CLEVELAND

HARDWARE. Comprehensive range of
screws, nuts washers, etc. in small quantities,
and many useful constructors' items. Sheet
aluminium to individual requirements,
punched, drilled, etc. Fascia panels, dials,
nameplates in etched aluminium. Printed
circuit boards for this magazine, and other
individual requirements, one-off's and small
runs. Machine engraving in metals and
plastics, contour milling. Send 2 44p stamps
for catalogue. RAMAR CONSTRITTOR
SERVICES, Masons Road, Stratford on Avon.
Warwicks, CV37 ONE.

HOME SCIENTISTS
Get the key to a FANTASTIC WORLD of
previously UNHEARD-OF PROJECTS. The
NEW Boffin catalogue lists DOZENS of
HIGHLY UNUSUAL, LOW-COST BAR-
GAINS, READY -BUILT MODULES.
Here are just a few examples, there are
stacks more!
Dazzling MINI -STROBE (pocket size) £290
PEOPLE DETECTOR .. L3.20
Big -Ear SOUND -CATCHER .. LI20
Mini DREAM LABORATORY .. 13'20
Don't take our word for it though! GET A
COPY AND SEE! SEND ONLY 20p and we'll
RUSH YOU A COPY (YOU'LL GET THE
'GOODIES' ,UST AS QUICKLY TOO!)

BOFFIN PROJECTS
4 Cunliffe Road, Stoneleieh

Ewell, Surrey
(Mail Order U.K. only)

THE CHIPS ARE DOWN! AY -5-1224 digital
clock chip now £3.85 inc. VAT, post free.
Circuit and details S.A.E. GREENBANK
ELECTRONICS, Dept. 320, 94 New Chester
Road, Wirral, Merseyside, 1,62 5AG.

8-T" TREASURE TRACER
lit MK III Metal Locator

Varicap tuning
Britain s best soiling metal locator kit
Weigh. only 2201
Speaker and emrphone operation
Knocks down to only 17in
Prebuilt search coil assembly
Five tran11110I circuit
7hOrOls9h/V professional line.
You only need soldering iron. WOW/driver
Wm.., and snot
As seen on BBC -1 a BBC -2 TV

,r°'''" £9  80 :,;c,", £13.75
P. a P 15p - 78p VAT P P I5p - El 10 VAT

MINIKITS ELECTRONICS. 35g LANGLEY DRIVE.
WANSTEAD. LONDON Ell 2LN (Mall Order Only)

IC SOCKET PINS for low cost mounting of s to
40 pin DILs. lop 5p VAT) for strip of 11111,
2150 ( 12p VAT), for 3 ;. 100, £4 (± :32p
VAT) for 1,000. Instructions supplied- send
S.A.E. for sample. 10p I'. & P. for orders
under £2. SINTEL. 53b Aston Street, Oxford.
Tel. 0865 4320:3.

ELECTRONIC
CRAFTSMEN
Is your present job routine and uninteresting?

We are a research establishment and our craftsmen are
engaged on a wide variety of work in the fields of
prototype and small batch wiring and assembly, test
and inspection, maintenance fault finding and repair.
Why not join us and enjoy working in first class con-
ditions in the country.
You can expect gross earnings including overtime of
£45 per week, and we can offer good housing at low
rental (for applicants who reside outside the radius of
our Assisted Travel Area) together with 3 weeks' paid
holiday with holiday bonus, free pension and excellent
sick benefit scheme.
Applicants who should have served a recognised
apprenticeship or have had equivalent training together
with experience in one of the fields detailed should
'phone Tadley 4111 (STD 073-56 4111) Ext. 5230, or write
to:
IndustrIal Recruitment Officer
(PA/55/PE) Procurement Executive
Ministry of Defence
AWRE Aldermaston
Reading, Berks. RG7 4PR

MEN!
£70p.w.

can be yours
Jobs galore! Tens of thousands of
new computer personnel needed over
the next few years alone. With our
revolutionary, direct -from -America,
course, you tram as a Computer
Operator in only 4 weeks! Pay
prospects? £3,500 + p.a. London
Computer Operators Training Centre
subscribes to the British Government
backed National Computing Centre
code of practice for Computer Training
Schools so you know your training
will be second to none.
After training, our exclusive ap-
pointments bureau - one of the
world's leaders of its kind - intro-
duces you FREE to world-wide
opportunities. Write or 'phone
TODAY, without obligation.
London Computer Operators
Training Centre Y32, Oxford Hse.
9-15 Oxford St., W.I. Tel. 01-734 2874

WANTED

TOP PRICES PAID
NEW VALVES AND TRANSISTORS
Popular T.V. and Radio types

KENSINGTON SUPPLIES (B)
367 Kensington Street

Bradford 8, Yorks.

WANTED : 1'. E. Sound Synthesiser series
P.E. Feb. '73 to Feb. '74 inclusive, good con
dition. .1. M E RC II A NT, 20 Mount Street
A herdeen, A112 41111.

SERVICE SHEETS

BELL'S TELEVISION SERVICES for service
sheets, 111:11111:11S, books on radios, T.V.s, etc.
Service sheets 40p plus S.A.E. Free book lists
ou request. Back issues of 1'.W., P.E., E.E.,
TV available 25p plus 7p post. S.A.E. with
enquiries: B.T. S. (Mail Order Dept.), 190 Kings
Road, Harrogate, Yorks. Telephone (0423)
55885.

SERVICE SHEETS for over 6000 models of
Televisions. Radios, Transistors, Stereo, Tape
Recorders, Record Players, etc., at only 30p,
plus S.A.E. with free Fault -Finding Guide.
Over 50,000 sheets in stock for 10,000 models.
S.A.E. enquiries. Catalogue 20p plus S.A.E.
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,

FOR SALE

VALVES, VALVES AND MORE VALVES.
Large stocks 1930-1974, many obsolete. Also
available niany types of transistors and styli.
l'rice lists available 15p. COX RADIO, The
Parade, East Wittering, Sussex. West
Wittering 202:3.

IS COPIES PRACTICAL ELECTRONICS March
1969 to date. Highest offer secures. Box
No. 58.

LADDERS

LADDERS, timber and aluminium. Tel.
Telford 586644 for brochure.
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BOOKS AND PUBLICATIONS

ELECTRONICS MEN. You are worth more
than a measly £40 or £50 a week. Last year 1
earned £3,600 for six months work, the other
six I had off. You could do similar, my booklet
explains how. It's 65p from A LION N. a Church
Street, Diss, 11'22 31)1).

PROFESSIONAL SERVICES

PATENTS AND TRADE MARKS, KINGS
PATENT AGENCY 1.1511't ED (Est. 185(1).
B. T. King. Director, M.1.Mech.E., Registered
Patent Agent, 146a Queen Victoria Street,
London, EC4Y SAT. Booklet on request.
Tel. 01-245 0101. Telex 553505.

PRACTICAL
ELECTRONICS

when replying to
ADVERTISEMENTS

CALCULATORS
SAVE MONEY!

BUY DIRECT FROM
THE SPECIALISTS

VATMAN
£14.91+ VAT

457 P & P. end please add
8% VAT on all total prices.

Model Our Price Functions
Deelmo Vete.. 14.91 P. (Al. R. G. SD. E. F. K4.

H. I. J. C. L5, B, N
D ocimo Vatman 1111 P. (AI. R, G. 8D. E. F. K4.

H. I, J. C. LS. BM. N
D entin* Memory 23.111 P. M, IA]. R. G. 80. E. F. K2,

H. I. J. C. L5, BM. N. (WI.
D echno Slide rule 25.III P. M. IA]. R. G. BD. E. F. K2.

(M. (XI, WI. I. C. L5, BM. N.
D oclmo 1202 31.83 S. M. (AI. R. G. SD. E. F,

K2. H. I. J. L5, BM. N.
Anita 111 3015 P, 19, (AI. R, 131). E. F. KS.

H. I. C. B. N.
B ohn Ornnitrea 4415 T. M. [AI. R. G. 6D. E, F2,

KS. H. I. C. BM. M.
Bohn Om nitres SOI 50.55 T. M. R. G. BD, E. F7. K2.

0, 1.11, I. C. M. V. U.
JUST OUT
B ohn MetrIc 115.22 T. W. (Al, R. G. 80, E, F.

K2, H. I, M. C. V also 12 conversion. inwcms. ft/metres.
ydsimetres. miles/km, omens. 01811trett. 121811tres.
P:C". ozsegrarns. IbiKkg, area measurement. cubic
measurement

Boomer MX754 39.97 T. M. (Al, 0, 80, E, F, K4.
H. I. J. C. V

Elowmar MX/00 115-1111 T. N. 8D. E. F. KS. C. V. J.
true scientific 20 functions for algebra. geometry,
loge, calculus, integrals. etc.

OFFICE CALCULATORS
filcomm 121MO 441S S. 12D, (AL E. F, M. IWI.

Hr I. J. Item count.
Print -Outs

RIcomac 1000P 11197 2 colour print-out. A. 100
F/S, K4, M. sub total.
acc + X buffer

RIcomsc 1220 121.19 Ditto, plus 12D. Al.k
rounding. OWI silent.

Code
A = percentage. B = battery (mains adaptor extra). BM
battery (mains adaptor Incl.l. C = carrying case. D = digits.
E = e, F = floating decimal point, F,S = floating
point end select. F2 - homing point and 2 places. F7 =

floating poipt and 7 places, G = green display. H x2.
I = J = T. K' = constant X + ,K2 = constant x . ,

L5 = 50 hr. battery Ille. L10 = 100 hr battery life. M
memory. N = negative entry. P = pocket. H = prorating
S = desk model. T = hand and desk. U = display blanking
V = rechargeable. W = exchange. X = Vx. ( I = extra
separate keys. = positive feel.

BARCLAY ELECTRONICS
STANLEY HOUSE, 1115 FINCHLEY ROAD

LONDON, NW11

OSMABET LTD
We make transformers
amongst other things

AUTO TRANSFORMERS 110-200/220J240V
30W, 82 . 10; 50W. 9270; 95W 93 AS; 100W. 94; 500W. t12;
750W. t111. 50; 1000W, 820.25. etc.

LOW VOLTAGE TRANSFORMERS
Prim 200/240V ac.6- 3V 1-5A. [1.45, 3A, [1.80; 6A,
83.40; 12V 1-5A. L1.80; 3A. £330; BA CT. 84.50; 18V
1.5A CT. 0.301 24V 1.5A CT, 43 30; 3A CT. t4501
5A, C6.75; HA. 7.170; 12A. 812.44/: 40V 3A CT, CC
50V 68 CT, [1575; 25V 2A 25V 2A. 90.401 12V
4A n 12V 4A. 91.40.
LT TRANSFORMERS SEC, Print 200/240V
0-10-12-14-16-18V 28. 83.30; 4A. £4.50.
0-12-15-20-24-30V 2A. C4.20; 4A. O.
0-5-20-30-40-80V 1A. 84.20: 2A. MI.
0-40-50-80-80-90-100-110V 1A. 811. 40.

MIDGET 1E
For FW r . 20 /2 6-0-6V 1.5A or 9-0-9V lA
El .05 sac 12-0-1 V 1A o 20-0-20V 0 .75A_or-51.0,179
0 3A or 1 or 20-0-20 ./.5A or 6V:
0 5A . 6V 0 5A or 9V 0.35A 9V 0 A or 12V 0 -25A

12V 0.25A or 20V 0 15A + 20V 1.5 . all at E1 MI each.

MAINS TRANSFORMERS
Prim 200/240V cc TX6 sec 425-0-425V 500 MA,
6 3V CT 6A, 6 3V CT 13A. 0-5-6 3V 3A 811751 TX1
425-0-425V 250 MA. 6 3V CT 4A. 6 3V CT 48i.
0-5-6 3V 3A. 811.25; MT3 Prim 0-110-240V. sec..
250V 100 MA. 6 3V 2A, E(S. [3.75.

0/P TRANSFORMERS FOR POWER AMPLIFIERS
P P sec . tapped 3-8-15 ohmc A -A 6 i6kfl 30W £e'lS;
A -A 3611 50W 910.15; 100W (EL34 KT88. etc.). 81725:
MRT 10. tapped multi CYP 10W 94.

G.E.C. MANUAL OF POWER AMPLIFIERS
Covering valve amplifiers of 30W to 400W 35p.

LOUDSPEAKERS FOR AMPLIFIERS
BAKER 25W, £7 -SO; 35W CI -40; Hi-FI Major Module
20W w,tweeter croseover. 811.10. Baker Spesker Lime
FANE 60W £13.50; EMI 13 n eln. 811. C.2; 51n an. 81.151

7 4in 1511, E180; 8 r Sin 3, 8. 15 or eon. E1.75 seen.

LOUDSPEAKERS
2yin 8 or 750, 21in 8 or 2511. 3In 3. 8. 25 or 3511. 31'n 8 or
eon. 95p each. 5in 3. 8 or oon. 5 . 310 3 or 1111, 81 .15;
7 . sin 3 or 1511. 6iin 311, 81 -30; 10 . 6in on. n1.50.

SPEAKER AUTO MATCHING TRANSFORMER
12W 3 to 8 or 1511 up or down. 81 .50.

"INSTANT" BULK TAPE/CASSETTE ERASER
Instant erasure. any diameter tape spools. cassettes.
demagnetises tape heeds. 200/240V a c 83.75.

SYNCHRONOUS GEARED MOTORS, 200/240V a.c.
Brand new. Smiths. Built-in gearbox. 2r p h 75p each.

Carriage and VAT extra on all order.
S.A.E. ENQUIRIES, LISTS. MAIL ORDER ONLY

46 Kenilworth Road, Edgware, Middx. HAl llYG
Tel 01-958 9314

SYNTHESISER
Modules by Dewtron®

A

4 4 4
4 '

ii)iJt1111.44 .a4 ,J 4 0) tit e:.

11 111 11 U1 111\N

The synthesiser illustrated was built using Dewtron
modules. as sold to constructors for some years now.
With over 10 years' experience in mail-order, we have
supplied many famous people and groups. Over 30 types
of synthesis modules, some of extremely precision
design, e.g. VCO-2 log -law oscillator; 3 -wave o/ps;
sample/hold/envelope module; pitch -to -voltage
module allowing a whole equipment to "play itself" in
unison/harmony with any solo input or voice. Modules for
sequencer construction, too. Famous "Modumatrix
patching system makes other patching a thing of the past'
Send just 15p for full catalogue to:

D.E.W. LTD.
254 Ringwood Road, Ferndown

Dorset BH22 9AR

P.E. ORION
Complete kit of semiconductors £9.95
High quality printed circuit £2.95
THIS GLASS FIBRE P.C.B. IS ROLLER TINNED AND
SCREEN PRINTED WITH COMPONENT LOCATIONS.

FERRANTI semiconductors
BFS59 18p ZT X304 29p ZTX504 55p ZS170 10p
BFS60 21p ZTX310 12p ZTX510 25p ZS171 16p
BFS61 21p moil 14p ZTX530 29p ZS172 22p
BFS96 19p ZTX312 10p ZTX531 34p ZS174 26p
BFS97 23p ZTX313 16p ZTX550 25p ZS176 33p
BFS98 23p ZTX314 17p ZTX551 27p ZS178 58p
ZTX107 12p ZTX330 21p 2N3055 76p ZS270 15p
ZTX108 9p ZTX331 23p ZS271 22p
ZTX109 14p ZTX382 15p ' DIODES ZS272 25p
ZTX212 14p ZTX383 19p ZS120 15p ZS274 29p
ZTX213 15p ZTX384 23p ZS121 16p ZS276 38p
ZTX214 19p ZTX450 23p ZS122 19p ZS278 61p
ZTX239 16p ZTX451 25p ZS123 25p
ZTX300 16p ZTX500 16p ZS124 29p  MFRS 
ZTX301 17p ZTX501 17p ZS140 26p KS030A to
ZTX302 23p ZTX502 23p ZS141 40p KS180A 28p
ZTX303 18p ZTX503 18p ZS142 39p BZV19 series 15p

MOTOROLA BD699 £1.10, BD700 01.22, MJE2955 C1 .30, MJE3055 75p.
SIGNETICS UA748CV operational amplifier 55p each.
RCA PRICES SLASHED' CA30900 stereo decoder only £3.25 each.
ZN414 THE FAMOUS FERRANTI RADIO I.C. Only C1.32 with data.
SCORPIO Mk. II. Complete kit of semiconductors C5.65 (State 6V or 12W.
ALL DEVICES SOLD BY US ARE TOP GRADE. BRAND NEW AND TO FULL
MANUFACTURER S SPECIFICATION. We do not sell seconds or rejects. We are
specialists in FERRANTI semiconductors and can supply any device to orde'
S.A.E. for quote. Send S.A.E. for our free data sheet and price list for FERRAN-
semiconductors,

POSTAGE AND PACKING 10p. FREE ON ORDERS OVER £3
ALL OUR PRICES INCLUDE VAT

DAVIAN ELECTRONICS
PO BOX 38, OLDHAM , LANDS , OL2 6XJ
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TRANSFORMERS
SAFETY MAINS ISOLATING TRANSFORMERS

Prim. 120/240V. Sec 120/240V C Tapped and Screened
ALSO AVAILABLE WITH 115/120V SEC. WINDING

Ref. VA Weight Sae cm.
No. (Watts) lb oz
07 20 I 7.0 x 6.0 x 6.0
49 60 3 I 9.9 x 7.7 x 8.6
50 100 5 9.9 x 8.9 x 8.6
51 200 8 2.1 x 9.3 x 10.2
52 250 13 I 11 x 11.8 x 10.2
53 350 15 4.0 x 10.8 x 11.8
54 500 19 4.0 x 13.4 x 11.8
5S 750 19 7.2 x I4.0 x 14.0
56 1000 38 7.2 x 16 6 x14.0
57 1500 46 21.6x 13.4x 18.1
58 2000 60 21.6 x15.3 x18.1

AUTO TRANSFORMERS
Ref. VA Weight Size cm. Auto Taps
No. (Watts) lb oz
113 20 I 0 5.8 x 5.1 x 4.5 0.115-210-240
64 75 2 4 7.0 x 6 7 x 6.1 0.115-210-240

4 150 3 4 8.9 x /7 x 7.7 0.115-200-220-240
66 300 6 4 9.9 x 9.6 x 8.6
67 500 12 8 1/1 x 11.2 x 10.2 ,

84 1000 19 8 14.0 x 13 4 x 14.3
93 1500 30 4 14.0 x 15.9 x 14.3
95 2000 32 0 17.2 x 16.6 x 14.0
73 3000 40 0 21.6 x 13.4 x 18.1

P&P

2.55 f8
198 45
4.45 45
7.39 53
8.93 73

10.80 73
12.41 91
18.65
26.50
30.23
3370

P&P

1.52
2.64
3.75
5.29
8.02

1/44
16.65
22.00
31.90

30
38
45
53
67
91

CASED AUTO TRANSFORMERS
115V mains lead input and U.S.A. 2 -pin outlets, 20VA /245,P & P 38p.
SOOVA 19.50, P & P 80p. I000VA 115.92, via B.R.S.

LOW VOLTAGE SERIES (ISOLATED)
PRIMARY 200-250 VOLTS 12 AND/OR 14 VOLT RANGE

Ref. Amps. Weight Size cm. Secondary Windings P & P
No. I2V 24V lb oz L p
1 I 10.5 0.25 8 4-8 x 2.9 x 3.5 0-I2V at 0.25A x 2 1.34 23
21310 OS I 4 6.1x 5.8x 4.80.12V at 0.5.4 x2 1.58 30

71 2 I 1 11 7.0x 6.4x 6.10-12V at IA x2 2.09 38
18 4 2 2 12 8.3 x 7.7 x 7.0 0-12V at 2A x 2 2.60 38
70 6 3 3 8 8.9 x 8-0 x 7-7 0-12V at 3A x 2 3.75 45

108 8 4 5 8 9.9 x 8.9 x 8.6 0-I2V at 4A x 2 4.15 45
72 10 5 6 4 9.9 x 9.6 x 8.6 0-12V at 5A x 1 467 53

116 12 6 6 12 9.9x 10.2x 8.6 0-12V at 5A x2 5.02 53
17 16 8 13 12 12-1 x 9.9 x 102 0-12V at BA x 2 6.62 60

115 20 10 11 8 14.0 x 9.6 x 11.8 0-12V at 10A x 2 9.45 73
187 30 15 15 8 14.0 x 12.1 x 11.8 0-I2V at I5A x 2 12.29 85
226 60 30 32 0 17.2 x 15.3 x 14.0 0.12V at 30A x 2 1530

30 VOLT RANGE
Ref. Amps Weight Size cm. Secondary Tops P & P
No. lb oz I p
112 0.5 I 4 6.1 x 5.8 x 4.8 0-12-15.20-24-30V 1.65 30
79 1.0 2 4 7.0 x 6.7x 6.1 118 38

3 2.0 3 4 8.9 x 7.7 x 7.7 , 3.113 38
20 3.0 4 8 9.9 x 8.3 x 8.6 +12 45
21 4.0 6 4 9.9 x 9.6 x 8.6 4.67 53
51 5.0 612 12-1 x 13-6 x 10.2 583 53

117 6.0 8 0 12.1 x 9.3 x 10.2 6.51 60
88 8.0 12 0 12.1 x 11.8 x 10.2 9.00 67
89 10.0 13 12 14.0 x 10-2 x 11.8 8.97 73

SO VOLT RANGE
Ref. Amps. Weight Size cm. Secondary Taps P & P
No. lb oz [ p

02 0.5 I 12 7.0 x 6-4 x 6.1 0-19-25-33-40-50V 235 30
03 1-0 2 11 8.3 x 7.4 x 7.0 3.08 38
04 2.0 5 8 7-9 x 8.9 x 8.6
05 /0 6 12 9.9 x 10.2 x 8.6
06 4.0 10 0 12.1 x 10.5 x 10-2
07 6.0 12 0 14.0 x 101 x 11.8
18 8.0 18 0 14.0 x 12.7 x 11.8
19 10.0 25 0 17-2 x 12.7 x 14.0 1545

60 VOLT RANGE
Ref. Amps. Weight Size cm. Secondary Taps P & P
No. lb oz C p

24 0.5 2 4 7.0 x 6.7 x 6.1 0-24-30-40-48-60V 2.11 38
26 1.0 3 4 8-9 x 7.7 x 7.7 3.10 38
27 2-0 6 4 9.9 x 9.6 x 8.6 462 45
25 3.0 8 12 2.1 x 9.9 x 10'2 6.84 60
23 4.0 13 12 7.96 67
40 5.0 12 00 8.87 73
20 6.0 15 8 10.27 85
21 8.0 25 00 13.64
22 10.0 25 0 15.93
89 12.0 29 00 18.16

Ref.
No.
238
212

13
235
207
208
236
214
221
206
203
204

2.1 x 11.8 x 10.2
4-0 x 10.2x 11-13
4.0 x 12.1 x 1 1.13
40 x 14.7 x 11.8
7-2 x 12.7 x 14 0
7.2 x 14.0 x 14.0

5.28 53
6.91 67

11.00 67
11.80 85

L p
2.82002 x 2 6 x2.0 3-0-3 1.40 10

IA, IA I 4 6.1 x5.8 x 4.8 0-6, 0-6 1.67 30
100 4 3.9 x 2 6 x 2.9 9-0-9 1.28 13
330, 330 4 4.8 x 2.9 x 3.5 0-9, 0-9 1.42 19
500, 500 100 6 1 x 5.4 x 4 8 0-8-9, 0-8-9 1.75 30
IA, IA 1 12 7 0 x 6 4 x 6 I 0-8-9, 0-8-9 340 38
200,200 4 4 8 x 2. 9 x 3.5 0-15, 0-15 1.30 19
300, 300 I 4 6 I x5 8 x4 8 0-20, 0-20 1.76 30
700 (d.c.) I 8 7 0 x 6 1 x 6 I 20-12-0-12-20 1.98 38
IA, IA 2 12 8 3 x 7.7 x 7 0 0-15-20,0.15-20 3.15 38
500,500 2 4 8.3 x 7 0 x 7 0 0-15-27.0-15-27 173 38
IA, IA 3 4 8.9 x 7 7 x7.7 0-15-27, 0-15-27 3.50 38

Carriage via B.R.S.

PLEASE ADD 8% FOR V.A.T.
INCLUDING P. & P.

MINIATURE TRANSFORMERS WITH SCREENS
mA Weight Size cm. Volts P & P

lb oz

BARRIE electronics
3, THE MINORIES, LONDON EC3N 1BJ

TELEPHONE: 01-488 3316/8
NEAREST TUBE STATIONS ALDGATE & ALDGATE EAST

Discoun
ALL PRIC

SPEAKER BARGAINS
EMI 13in x 8in 3, 8 or 15 ohm

Plain
With Co-Arial Tweeter
8 ohm only
Twin Tweeter

Type 350, 8 ohm, 20W
6f in, 8 ohm, IOW
8in, 8 ohm, IOW
12in, 8 ohm, 20W
8in X Sin, C/Mag. 5W
8in x 5in, Dual cone 8 ohm,
lOW

ELAC 611n 8 ohm Dual cone

nom

S
ES INCLUDE V.A.T.

S ELAC 8in 8 ohm Dual cone 2130
ELAC 10in 8 ohm Dual cone 3.60

246 GOODMANS 61 in 8 ohm Dual
cone 2.15

FANE, Tin X 4in, 3 or 8 ohm 1.00
ADASTRA 10in, 8 or 15 ohm,

2.20
4.10
7.96
2.40
3.75
8.70
125

10W 3.66
BAKER GROUP 25 12in, 8 or

15 ohm, 25W 745
P. & P. 0.30

5in, 8 ohm, C/Diag. 0436
245 2f in, 8 ohm or 64 ohm 0.50
2.15 P. & P. 0.15

TWEETER AND CROSSOVER
EMI 3f in, 3 or 8 ohm C/Mag. 1.25
Cone Tweeter 8 or 15 ohm, lOW 240
Cone Tweeter 8 ohm, 3W 1.45
Horn Tweeter 8 ohm, 20W 8.40

Domc Tweeter 8 ohm, 30W 5.40
Crossovers CN23 (3 ohm), CN28

(8 ohm), C1,1216 (16 ohm) 1.20
P. & P. 0.15

KIT FORM CABINETS, TEAK
VENEER. 12in x 12in x bin with 8in,

8in x 5in or 6fin and 3( in
cutout 3.30

17in x 10in x gin with 8in or

13in x 8in cutout 3.80
Olin x 1 lin x gin with 13in x

8in cutout for EMI 350 4.25
P. & P. each 0.45

MICROPHONES
CM70 Planet stick metal,

switch crystal 1.66
DM160 Dynamic omni-dir, ball

metal 4.76
UD130 50K/600 ohm, uni-dir,

ball metal 1340

TW209 15.715

CONDENSER MIKE 600 ohm,
uni-dIr 9.35

Cassette Stick Mike with R.
Control on/off switch (2.5
and 3 5mm J/Ply) 1.45

P. & P. 0.20

SOLDERING IRONS spare Bib, etc.) 3.80
ANTEX CN240 I5W 1.90 X25 25W (low leakage) 1.90
SKI Kit (15 watt iron, 2 P. & P. 0.10

CARTRIDGES AND STYLI'
ACOS GP91/28C or 38C Stereo

comp. 1.00
GP93/1 or 95/1 Stereo crystal 1.86

GP94/1 or 96/1 Stereo ceramic 1.75
GP101 Crystal comp. 0.80
0P104 Stereo ceramic 1.65

BOR X5M or5XH Crystal comp. 1.70
SX6M or 81(611 Crystal comp. 1.90
SC5M Stereo ceramic ZOO

SONOTONE 9TAIIC or 9TAHC/G
diem.
3509 Stereo ceramic diem.

GOLDRING 0850
0800
0800E

P. & P.
D. Diamond Styli' for above

G800/0850
0800E

1.80
1410
2.95
3.95
840
1.10
145
1.96
8416

P. & P. 0.05

BATTERY ELIMINATORS
240V input 6, 7.5 or 9 300mA 245
12V d.c. input (please specify

output) 6,7 5 or 9 d.c. output
at 300mA 2.80

P. & P. 0 15

TAPES Stud.
5in 60p
51 in 136p
7in 80p

LP
86p
80p

1.102

DP
1.26p
1.45p
1.80P

PLASTIC LIBRARY CASES

lin Reels 18p. 52in. 22p. 7in. 26p.
P. & P. 1-3 9p each. 4 or more lot 30p

LOW NOME CASSETTES
1-5 6-10

C60 359 83p
C90 859 48p
C120 75p 52P

11-20
30p
40p
50p

Cassette Head Cleaner
P. & P. 1-5 each
6-10 lot
11-20 post tree

0-35
0.03
0.15

BIB ACCESSORIES
Tape Editing Kit, Ref. 23 1.35
Recording Tape Splicer, Ref. 20 145
Cassette Tape, Editing, Ref. 24 1.50
Cassette Salvage Kit, Ref. 29 0-45
12's Cassette Case, Ref. 34 1.50
Stylus Balance, Ref. 32A 140
Spirit Level, Ref. 46 0-50
Hi-Fi Stereo Test Cassette 240
Groove-Kleen Record Cleaner 1.90

P. & P. 0.10

CALCULATORS
SINCLAIR Cambridge 819-95

Scientific 129-95

WHARFEDALE SPEAKER
BARGAINS P & P
Linton 2 Kit (pr.) 19-00 1.00
Glendale 3 Kit (Pr.) 88-50 1.50
Dovedale 3 Kit (pr.) 152.00 1.50
Denton 2 Speaker (pr.) 30-00 2.00
Linton 2 Speaker (pr.) 39-50 2.00
Dovedale 3 Speaker (each) 42.00 2.00
Glendale 3 Speaker (pr.) 57.00 3.00
Kingsdale 3 Speaker (each) 59-95 3.00

Send 250 for COMPLETE CATALOGUE. refundable upon first order.
ALL OUR MERCHANDISE IS FULLY GUARANTEED

Subject to manufacturers' increase and availability

Riversdale Electronics
Mail Order Department PE/2

P.O. Box 470, Manchester M60 4BU
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El-PRE-PAK
Bargains in Semi -Conductors, Components Modules and Equipment

Electronic Transistor
Ignition £6'00 O.&9

Completepkit
.11

Now in kit form, we offer this "up-to-the-
minute" electronic Ignition system. Simple to
make, full Instructions supplied with these
outstanding features. Transistor and con-
ventional swltchabllity, burglar proof lock -up
and automatic alarm, negative and positive
compatability.

Extension Telephones
Ideal for toys 709 each P. 6 P. 250.

New X Hatch
Generator Mk.2

Essential for alignment of colour guns on a II
colour T.V. receivers. Featuring plug In IC's
and a more sensitive sync. pick-up circuit. Th e
case Is virtually unbreakable-ideal for the en -
gineer's toolbox- only measures 3" x 5k" 3".
Ready Complete

unit kit
only

(Includes p. d p. but no batteries)

A
LM 1380

.11 AUDIO IC
We have Just received a large consignment of
LM380 IC's. These ere specially selected to a
higher grade and are marked with the number
S
This fantastic little 3watt audio IC only
requires two capacitors and two potentiometers
to make en amplifier with volume and ton*
control. The quality is good and has to be
heard to be believed.
Our complete withspecial El I I data and
price ea projects book

Over 1,000,00
Transistors
in stock
We hold a very large range of fully marked,
tested and guaranteed transistors, power
transistors, diodes and rectifiers at very
competitive prices. Please send for free
catalogue.

Our very popular 4p transistors
TYPE "A" PNP Silicon alloy, TO -5 can
TYPE "B" PNP Silicon, plastic encapsulation
TYPE "E" PNP Germanium AF or RF
TYPE "F" NPN Silicon plastic encapsulation
TYPE "G" NPN silicon similar ZTX 300 range

8
RELAYS

various types
p6 p 27p £1-00p

UHF TV Tuner Units
Brand new by a famous

manufacturer
Data supplied Z2'50
B.P.P. CATALOGUE
20 pages packed with bargains. Size -

81. Send large S.A.E. with 6p,1
stamp.

V.A.T. Prices shown do not include V.A.T.
Please add 8% to total value of your
order including postage. No V.A.T. on
overseas orders.

POSTAGE Except where stated, add 15p for
oostage 6 packing in U.K. Over-
seas-add £1., any difference
being charged or refunded.

PAYMENT Cash with order, Cheque or
money order. Minimum value -50p
You can also pay by ACCESS.

IMPORTANT-Every effort is made to ensure
accuracy of prices and description at time of
preparing this advertisement and going to press.
Prices are subject to alteration without notice.

BI-PRE-PAK LTD
Co Re.; No 820919

Plastic Power
Transistors
IN TWO
RANGES

These are 40W and 90 Silicon Plastic Power
Transistors of the very latest design, available
In NPN or PNP at the most shatteringly low
prices of all time. We have been selling these
successfully In quantity to all parts of the
world and we are proud to offer them under
our Tested and Guaranteed terms.
Range 1. VCE. Min 15. HFE Min 15.

1-12 13-25 26-51
40 Watt 20p tap 16p
90 Watt 24p 22p 20p

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

40 Watt 30p 211p 26p
90 Watt 35p 33p 30p
Please state NPN or PNP on order.

High Speed Magnetic Counters 4 digit (non -
reset) 24V or 48V 4 x 1 x1 In 33p p&p 5p.

INTEGRATED CIRCUITS
We stock a large range of IC's at very com-
petitive prices (from 10p each). These are all
listed In our FREE Catalogue, see coupon
below.

METRICATION CHARTS now available
This fantastically detailed conversion calcula-
tor carries thousands of classified references
between metric and British (and U.S.A.)
measurements of length, area, volume, liquid
measure, weights etc.
Pocket Size 12p Wall Chart lip

LOW COST DUEL IN LINE 1.C. SOCKETS
14 pin type at 15p each 1 Now new low profile
16 pin type at 17p each f type

BOOKS
We have a large selection of Reference and
Technical Books In stock. Details are In our
latest Catalogue. Send for it TODAY, using
the coupon below. N.B. Books are void of
V.A.T.

Send for Ilsts of publications

//, /// /// /MI 111111

Our famous P1 Pak
is still leading in value

Full of Short Lead Semico ductorElectronic
Components, approx. 170. We guarantee at
least 30 really high quality factory marked
Transistors PNP 6 NPH, and a host of Diodes
& Rectifiers mounted onPrinted Circuit Panels.
Identification Chart supplied to give some
Information on the Transistors.

Pak P.1. 5OP

SPECIAL BPP PAKS
Tested & Guaranteed

all at 5Op each
B79 4 IN4007 Sil. Rec. diodes. 1,000PIV 1 amp. plastic

B 41 10
type

Switches, 1" long 1." dia. Highspeed P.O.

H35 100 rnirdnDnilaogeesd, Germ. Gold bonded, etc. Marked

H36 30 Short lead Transistors, NPN Silicon Planar types

H39 6 Integratedcircuits 4 gates BMC 962, 2 flip flops
BMC 945

H41 2 BD131/BD132 Complementary Plastic Transistors

H65 4 t4:34,136Type NPN Sil. transistors TO -5 can comp.

"" 4 11:31618.5 Type PNP SU.
translators TO -5 can comp.

Special Bargain Paks
(unmarked, untested)

all at 5Op each

B1 50 Germanium Transistors PNP, AF and RF

B IN 150 Germanium Diodes Min. glass type

BO 200 Tanradnalesrtgrs, manufacturers'rejects, AF, RF, SII.

13114 Silicon Diodes DO -7 glass equiv. to 0A200.
2

B M 100 Sil. Diodes sub. min. IN 914 and IN916 types

H2O 20 LiiTnIn(70-11-tre Silicon Rectifiers 1 amp. plastic.

H34 15
TO 3

rcaToranslstors, PNP, Germ. NPN Silicon

H67 10 3819N Channel FET's plastic case type.

Sterling Sound Audio Modules
A new development by BI-PRE-PAK for en-
thusiasts who like building at keen prices.

SEE OUR SPECIAL AD. PAGE 164

A rev. counter for
your car
The "Tacho Block" enables you to turn any 0.1
m A meter Into an accurate linear rev. counter. LI00The block Is encapsulated and easily fitted Into
any car with conventional coil ignition. Each-,,,

TERMS OF BUSINESS To BI- PRE-PAK 222 West Rd., WestclIff-on-Sea,
Essex

I Please send latest B.P.P. Catalogue. (I enclose large S.A.E.
envelope with 6p stamp.)

Please send

Enclosed inc. V.A.T. cheque/money order
(Write on more paper If necessary)

NAME

ADDRESS

Dept.D. 222.224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX.
TELEPHONE. SOUTHEND (0702) 46344.
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GIRO NO. 331 7056
C.W.O. only. P. & P. 10p on orders below /5 q5%).

0-Discount: C10-10%, 1215°, (except net items)
Export Order enquiries welcome (VAT free)

Official Orders accepted from
Educational & Government Departments

.!--j ALL PRICES INCLUDE VAT

SPECIAL RESISTOR KITS (Prices include Post and Packing).
10E12 1W KIT: 10 of each Eli value, 22 ohms-IM, a total of 570 (CARBON FILM 13.65 net
10E12 4W KIT: 10 of each E12. value, 22 ohms-IM, a total of 570 (CARBON FILM 5%). [3.115 net
25E12 1W KIT: 25 of each Eli value, 22 ohms-IM, a total of 1425 (CARBON FILM 5%). 811.35 net
25E12 4W KIT: 25 of each Eli value, 22 ohms-IM, a total of 1425 (CARBON FILM 5%). 88.45 net
5E12 1W KIT: 5 of each Eli value, 10 ohms -1M, a total of 305 (METAL FILM 5%), [2.115 net
PLEASE NOTE: DUE  TO CURRENT WORLD SHORTAGES THESE KITS MAY TEMPORARILY
CONTAIN BOTH WATTAGE AND VALUE SUBSTITUTIONS.

MULLARD POLYESTER CAPACITORS 0180 SERIES
250V P.C. Mounting: 0.01µF. 0.015AF, 0022µF, 0.033AF, 0047µF, 31p. 0.060µF,
0.IAF, 4ip. 015µF, 4Ip. 022µF, 55p. 0 33AF, Op. 047AF, 9p. 0.66AF, 12p, IAF,
15p. I SAF, 23p. 22AF, 16p.
MULLARD POLYESTER CAPACITORS 0296 SERIES
400V: 0-00IpF, 0.0015AF, 0-0022AF, 0.00330, lip. 0.0047pF, 2p. 0.0068AF, 001AF,
0015µF, 022µF,0033µF, lip. 0047µF, 0.068p, 0.IAF, 44p. 0.15µF, 619. 022µF,
Illp. 0.33pF, lip. 0.47AF. 14p.
160V: 001AF, 0.015AF, 002µF, 3p. 0.047AF, 0.068pF, lip. 0.19F, 41p.0. I 5µF, Sp,
022/IF, 5.1p. 033µF, 61p. 047µF, Sip. 0.68µF, lip. 1µF, 14p.
MINIATURE CERAMIC PLATE CAPACITORS
50V: (pF) 22, 27, 33, 39, 47, 56, 68, 82, 100, 120, 150, 180, 220, 270, 330, 390, 470,

RESISTORS
CF-High Stab Carbon Film 5%. MF-High Stab Metal Film, 5%.
W. Type Range 1.99 100-499 500-999 1000+ Size mm
1 CF 22 -IM I 0-75 060 035 2.4 x 7.5
1 CF 22-2M2 I 0.75 0.60 0.55 3.9 x 10.5
4 CF 22 -IM I 0.75 0.60 0.55 5.5 x 16
1 MF 10-2M7 2 1.54 1.32 1I 3 x 7
1 MF 10-2M2 2

10-10M 3
1.43 121 0.99 42 x 1013
1.98 1.81 1.65 6.6 x 181

MFr 10-10M 4.5 3.52 3.08 2.75 8 x 17.5
For value mixing prices, please refer to our catalogue (price in pence each).
VALUES AVAILABLE-E I 2 Series only. Net prices above 100.

560, 680, 820, 1K. I K5, 2K2, 3K3, 4K7, 6K8, (AF) 0.01, 0015, 0.02, 0033, 0047,
lip each. 0.1, 30V, 4ip.
POLYSTYRENE CAPACITORS 160V 5%.
(pF) 10. IS, 22, 33, 47, 68, 100, ISO, 220, 330. 470, 680, 1000. 1500, 2200. 3300,
4700, 10,000, 41p.

PRESET SKELETON POTENTIOMETERS
MINIATURE 025W Vertical or horizontal 6p each
I K, 2K2. 4K7, 10K, etc. up to IMO
SUB -MIN. 0.05W Vertical. 100(3 to 220K f) Sp each

Wavechange Switches
IP, 4W; IP, 12W; 2P,
2W; 2P, 4W; 2P, 6W;
3P, 3W; 4P, 2W; 3P,
4W; 4P, 3W, 30p

B. H. COMPONENT FACTORS LTD. ulvignr4"..tuz. ROAD, ri I UT7C9 A 111
Tel.: Cheddington 668446 (Std. Code 0296)

CATALOGUE No. 3 20p.

Miniature Mullard Electrolytic
1.0µF 63V 68AF I6V 61p

VEROBOARD 0 1 0.15
24 x 5- 36p 369
21 ' 31' 33p 25p

POTENTIOMETERS
Carbon Track SK a to 2M0, log or lin. Single, lab. Dual Gang 46p. Log Single with
Switch 26p. Slider Pots, 10K, 100K, 500K. 30mm, 349. 45mm, 47p. 60mm, 55p.

I.5pF 63V 6 p 68AF 63V Ilp
2.2AF 63V 6 p 100µF 10V 61p
3-3µF 63V 61p 100µF 25V 61p
4.0AF 40V 64p 100µF 63V 14p
4.7pF 63V 61p 150AF I6V 61p
6.8pF 63V 6ip 150AF 63V 15p
8.0pF 40V 6ip 220pF 6.4ViSfp
10µF 25V 61p 220AF 10V 611,
10AF 63V 619 220AF 16V p
15µF I6V 6Ip 220AF 63V 1Ip

3, <3-, 42.9 46p
.,z, ^ .Z," 369 36p
V: x ..

(Plain) 9p 9Pt, ' 3, ,.. .I9P
it,,',...4,-_,) '. ....:P
_ ' 'F', ''P __ ' PInsertion too; rsp 73p^Track Cutter 56p 56p

Pins, Pkt. 50 lip21-P

DIODES
N4001 6ip
N4002 7Ip
N4003 9p
N4004 9#p
N4005 lipP
N4006 14p
N9I4 7p
N916 7p

PLUGS
DIN 2 Pin 12p

3 Pin 139
5 Pin 180' 16P
Std. Jack 20P
2.5mm Jack I3P
Phono 6p

SOCKETS

ELECTROLYTIC CAPACITORS. Tubular & Large Cans
(./F/V): 1/25, 2/25, 4/25, 47/10, 5/25. 0/25, 10/10, 10/50. 16/25,
22/63, 25/25. 25/50, 32/25. 50/25, 100/10, 100/25, 61p. 50/50,9p.
100/50, 200/25, Ilp 250/50, 18p 500/10, 119.500/25, 15p
500/50,18 . 15 1000/25, 22p. 1000/50, 40p. 2000/10;P. 1000/10, P.
20p. 1000/100, 90p. 2000/25, 30p. 2000/100, 95p. 2500/25, 38p.
2500/50, 62p. 3000/50, 80p. 5000/25, 66p. 5000/50, 11.10.
HI-VOLT:19p. 16/350, 22p. 32/350, 33p. 50/250, 2.0p.
100/100, 20p. 100/250, 30p. 4/450 14p. 16/450 23p.

15µF 63V 61p
160 40V 6
22HF 2SV 6
22AF 63V 6
32pF IOV 6
33pF 16V 6

330pF 16V 12p
p 330µF 63V 25p
p 470pF 6 4V 9p
p 470AF 40V 2.0p
p 680AF 16V 15p

680AF 40V 159

TRANSISTORS
ACI27 16Ip BC212L 12p
AC128 22p BC2I3L 12p
BC107 lip BC214L 17p
BCIO8 lip 0C44 18p

BAI00 10p
OAS 42p
0A47 9p

I I0A81 P0A200 8P

DIN 2 Pin 10p
3 Pin 10p

5 Pin 180° 12p
Std. Jack 15p
2.5mm lack 13p
Photo 6p

METALLISED PAPER CAPACITORS
250V: 005µF, 0.1AF, 6p. 0.25, 6p. 0.5AF, 71p. 1µF, 9p.
500V:0025, 0.05, 6p.0. I, 6p. 0-25, 74p. 0.5, 9p.
1000V, 0.01, Ilp. 0-022, 13p. 0047, 0.1, 15p. 0.22, lip. 0.47,
28p.

p
33AF 40V 6 p 1000AF 16V 20p
32AF 63V 6 p 1000µF 25V 25p

15000 6.4 15p47AF IOV 6 p 1500pF 16V 25p
47AF 25V 6 P 22009F 10V iSp
47µF 63V 6 p 3300µF64 26p

BC109 13p 0071 13p
BC148 12p 0081 16p
BCI49 Ilp 0C170 239
BC182L 12.p TIS43 33p
BC103L 120 2N2926 119
BC 104L 13p 2N3702 1 1p

STOP PRESS
OUR RETAIL SHOP

should now be open in
Leighton Buzzard
(59 North Street)

Screened Wire, Metre 6/PTwin Screened Wire, Metre 1 p1
Stereo Screened Wire, Metre 12p
Connecting Wire, All colours, Metre lip
Neon Bulb, 90V Wire Ended 5 for 24p
Panel Neon, 240V, Red, Amber, Clear 161p

NEW KIT
5E12 4W Metal Film, 5
each value, 100 -IMO,
total of 305. £3.2.5.

Full
franchised
Our
carriage
Send
to you

74TTL
decade
sockets.
PEP/3A-£4.90

IElectronics

member

prices

for
free,

Digital

of
electronic

include
on all
our catalogue

too.
THIS

logic
counter,

Catalogue

AFDEC-the

goods

MONTH'S

Phoenix

(Portsmouth)
139-141
Drayton,

P06

kit.
8 -bit

2AA

component
VAT
is free.

and

BARGAIN
6 Gates,

shift
value

at

Havant Road,
Portsmouth,

industry's association
distributors.

the current

price list-we'll

OFFER!
2 flip-flops,

register plus
£676 Bargain

Hants

rate-and

mail

decoder,
5

Ltd.

that

D.I.L.
pack

of

NEW PE
SCORPIO

Mk. 2

Following the phenomenally successful
Electronic Ignition system introduced in
thousands of satisfied motorists, we are
ability of all parts for the PE SCORPIO
 Now with added R.F.I. suppression.
 Fully machined and painted die-cast

connector block.
 Custom wound transformer.
 NOW AVAILABLE IN 6V. and I2V.
 Suitable for all types of Cars, Boats, Go
 Promotes easier starting-even under
 Improves acceleration, gives better high

quicker engine warm up.
 Eliminates excessive contact breaker burning
 PROMOTES FUEL ECONOMY.
Construction of the unit can easily be
installation should take about half an hour.
of components is supplied with each kit
roller tinned professional quality fibreglass
-Uses original plugs, points and coil.-No
required. (Case

 All components available separately.-S.A.E.
 Construction manual available separately
Cost 111.78 incl. carr. and ins. or ready
Conversion kit from Mk. I to Mk. 2.
possessing Mk. I KiMiniature P.C.
ins. With full conversion instructions.

PLEASE ADD VAT TO ALL
(Carriage at cost outside U.K. -- Export

DABAR ELECTRONIC

Scorpio
1972
happy

Mk.

case

-Karts,
sub -zero

completed

together

size:

25p.
built

For
assembly

U.K.

..t
10-

Capacitor -Discharge
and proved by many

to announce avail-
2-

with AMP termination

etc.
conditions.

speed performance and

and pitting.

in an evening-
A complete complement

with ready drilled,
printed circuit board.
special parts or extras

7fin x 4iin >. 2in)
with enquiries.

and tested 1E1449
constructors already

il incl. carr. and

ORDERS

enquiries welcome.)

PRODUCTS

Please send your catalogue-free!

Name

Address
PEP/1A

98 LICHFIELD STREET it
A1 LAVC1

Is '..... WALSALL, Staffs WSI I UZ
Lo1
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Over ISO
ways to

engineer a
better future

find out how
in just 2 minutes

That's how long it will take you to fill in the coupon. Mail it today and
we'll send you full details and a free book. We have successfully trained
thousands of men at home-equipped them for higher pay and better,
more interesting jobs. We can do as much for YOU. A low-cost home
study course gets results fast-makes learning easier and something
to look forward to. There are no books to buy and you can pay -as -you -
learn.

Why not do the thing that really interests you? Without losing a day's
pay. you could quietly turn yourself into something of an expert.
Complete the coupon (or write if you prefer not to cut the page). No
obligation and nobody will call on you .. . but it could be the best thing
you ever did.

Others have done it, so can you
"Yesterday I received a letter from the Institution informing that my applica-
tion for Associate Membership had been approved. I can honestly say that this
has been the best value for money I have ever obtained. a view echoed by two
colleagues who recently commenced the course."-Student D.I.B.. Yorks.
"Completing your course. meant going from a job I detested to a job that I love.
with unlimited prospects."-Student J.A.O.. Dublin.
"My training quickly changed my earning capacity and. in the next few years.
my earnings increased fourfold.''-Student C.C.P.. Bucks.

F/NO 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. TPE02, Reading RG7 4PF

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

Practical Radio 8- Electronics
Certificate course includes a
learn while you build
3 transistor radio kit.
Everything you need to know

about Radio Et
Electronics
maintenance and
repairs for a spare
time income and
a career for a
better future.

meCUT OUT THIS COUPON =wool
Tick or state subject of interest.

Post to address below.
MECHANICAL
Society of
Engineers-
A.M.S.E.(Mech.)
Institute of
Engineers &
Technicians

CITY & GUILDS
Gen. Mech. Eng
Maintenance Eng.
Welding
Gen Diesel Eng.
Sheet Metal
Work
Eng. Inspection
Eng. Metallurgy

ELECTRICAL
ELECTRONIC
CITY & GUILDS
Gen. Electrical
Engineering
Electrical
Installations 0
Electrical Maths 0
Computer
Electronics
Electronic Eng.
Practical Radio
& Electronics
twith kits

MANAGEMENT &
PRODUCTION
Institute of Cost
& Management
Acctnts
Computer
Programming
Works PsUment.
Work Study
Gen. Production
Eng
Estimating &
Planning
Storekeeping
Management
Skdls
Quality Control

DRAUGHTSMANSHIP
Institute of
Engineering

O Designers
(A M.1.E.D.)
General
Draughtsmanship 0
Elec. Draughtsman-
ship
Architectural
Draughtsmanship 0
Technical Drawing 0

RADIO & TELE
COMMUNICATIONS
CITY & GUILDS
Telecoms.
Gen. Radio & TV
Eng
Radio Amateurs

O Exam
Radio Servicing

AUTOMOBILE A
AERONAUTICAL
Institute of the
Motor Industry

O A.M.1.1.
MAA(IM1
CITY & GUILDS
Auto Eng.
G«. Auto Eng.
Motor Mechanics
Auto Diesel Eng.

O Garage Mment
AFC Aero

O Engineering
O Fxams
El Gen Aero Eng.

0

O CONSTRUCTIONAL
O Institute of Building

L.I.O.B. 0
O A.B.T. Clerk of
0 Works 0

0

0

0

Construction
Surveyors Institute
L C S I.
CITY & GUILDS
General Building
(all branches)
Heating & Vent.
Inst. Clerk of
Works
Site Surveying
Health Engineering
Road Construction
Quantities
Estimates
Hydraulics
Structural Eng.

0

GENERAL
Agricultural Eng. 0
Council of Eng.
Institutions
Farm Science 0
Plastics 0

Supplementary
courses for Nat.
Certificates.

G.C.E.
- choose from
58 '0' & 'A'
level subjects.

Coaching for many
exams. including
C & G

POST TODAY FOR A
BETTER TOMORROW

To Aldermaston College,
Dept. TPE02, Reading RG7 4PF

NAME
Block Capitals Please
ADDRESS

POST CODE

OTHER SUBJECTS

TPEO2

AGE

IAccredited by Nember of .4 C C

L J
Published approximately on the 15th of each month by IP( Magazines Ltd.. Flee,...) House. Farringdon Street. London. EC4A 4AD. Printed in England by Chapel River Press. Andover.
Hants. Sole Agents for Australia and New Zealand-Gordon & Gotch IA. vial Ltd South Africa-Central News Agency Ltd.
Publisher's Subscription Rate including postage for one year. Inland 01 2 5 . Overseas 14.10 International Giro facilities Account No. 5123007. Please state reason for payment. "message
to payee-.
Practical Electronics is sold subject to the following conditions. namely. that it shall not. without the written consent of the Publishers first given. be lent. resold. hired out or otherwise
disposed of by way of Trade at more than the recommended selling price shown on the cover. excluding Eire where the selling price is subjectto V.A_T- and that it shall not be lent. resold
or hired out or otherwise disposed of in a mutilated condition or in any unauthorised cover by way of Trade. or affixed In or as part of any publication or advertising. literary or pictorial
matter whatsoever.
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enrcs LARGEST SELECTION OF ELECTRONIC
COMPONENTS AND EQUIPMENT.
LOW PRICES- MEAN LESS VAT.

You can build the Texan and Stereo FM Tuner
TEXAN 20 20 WATT IC STEREO AMPLIFIERS

Features glass fibre PC board. Gardners low field trans-
former. 6 -ICs. 10 -transistors plus diodes. etc. Designed
by Texas Instruments engineers for Henry s and P.W. 1972.
Supplied with full chassis work. detailed construction .
handbook and all necessary parts. Full input and control
facilities. Stabilised supply. Overall size 151in x 21in x 65in
mains operated. Free teak sleeve with every kit.

4

£31.00 (GB post paid) (also built and tested E37 501
STEREO FM TUNER Features capacity
diode tuning, lead and tuning meter indicators,
stabilised power supply -mains operated. High
performance and sensitivity with unique station
indication IC stereo decoder. Overdll size in teak
sleeve 8in x 21in x 61in. Complete kit with teak
sleeve

(also built and tested E24.95) £21.00 (GB post paid)
JOIN THE LARGE BAND OF HAPPY CONSTRUCTORS!

TRANSISTORISED MODULES
Tuners -Power Suppliers -Amplifiers
AMPLIFIERS (all single channel unless stated)
4-300 9 volt 300M 1.75
2004 9 volt 250MW 2.70
104 9 volt 1 watt 3.10
304 9 volt 3 watt 3.95
555 12 volt 3 watt 4.10
5555ST 12 volt 1.1. 11 watt 5.95
E1208 12 volt 5 watt 5.10
608 24 volt 10 watt 4.95
410 28 volt 10 watt 4.95
620 45 volt 30 watt 9.95
Z40 30/35 volt 15 watt 5.45
Z60 45/50 volt 25 watt 8.95
SA6817 24 volt 6 - 6 1020

Amplifiers with controls
E1210 12 volt 21  21 watts 8 ohms
R500 Mains 5 watts 4-16 ohms
SAC 14 Mains 7 -
SAC30 Mains 15  15 watts 8 ohms
CA038 9 volt 11 11 watts 8 ohms
CA068 12 volt 3 3 watts 8 ohms

FM MODULES
Mullard LP 1186 FM tuner (front end)

with data 10 7 MHZ 0/P
Mullard LP 1185 10.7 MHZ IF unit with

data
Gorier Permability FM tuner (front end)

107 MHZ 0/1.

FM AND AM TUNERS AND
DECODERS
FM5231 (TU2) 6 volt FM tuner
TU3 12 volt version (FM use with De-

coder)
SD4912 Stereo Decoder for TU3 12 volt

SP62H 6 volt stereo FM tuner
A1007 9 volt MW -AM tuner
Sinclair 12.45 volt FM tuner stereo

recorder for above
A1018 9 volt FM tuner in cabinet
A1005M (S) 9-12 volt Stereo decoder

FM for above
106Z 12 volt Stereo decoder general

purpose

PREAMPLIFIERS
Sinclair Stereo 60 Preamplifier
E1300 Cart/Tape Mic Inputs 9 volt
E1310 Stereo 3-30 mV meg cart 9 volt
FF3 Stereo 3 mV tape head 9 volt
3042 Stereo 5-20 mV Mag cart mains
E025 Mono 3-250 my Tape Cart Play

9 volt 5-95

POWER SUPPLIES MAINS INPUT
('chassis -rest cased)
470C 6,71/9V 300MA with ad rs
P500 9V 500 MA
HC24451 3/6/7149V, 400 MA stabilised
'P11 24V }A 3.30
'P15 28V. SA
'P1080 12V 1A 4.70
*P1081 45V 0.9A
P12 41-12V, 0.4-1A
SE101A 3/6/9/12V 1A stabilised
P1076 3/46/6,71/9:12V. iA

SE800A 1-15 VOLT 0-1A stabilised

8.25
630

1175
14.95
6.95

10.50

4.85

4.50

4.20

7.95

7.95
7.95

11.95
4.80

1195

7.45

13.85

7.50

8.50

8.75
2.85

4.75
4.95
5.95

2,25
3.20

550
3.30
3,30
7.80

7.80
7.15

12.75
4.20

1750

EMI SPEAKERS
SPECIAL
PURCHASE
13in sin chassis
speakers (Campack
ing 30p each or 50p
Pr./
150TC 10 watts 8

ohms twin cone 12.20
.450 10 watts 4, 8. 15 ohm with twin
tweeters and crossover 63.15 each
EW 15 watt 8 ohm with tweeter 1525
350 20 watt 8. 15 ohm with tweeter
67.10 each.
 Polished wood cabinet 14.10 car,
etc. 35p each or 50p pair.

UHF TV TUNERS

625 line receiver UHF transistorised
tuners FM UK operation. Brand new..
(Postipecking 25p each) -
TYPE C variable tuning 62-50
TYPE El 4 -button push-button (ad-
justable) 63.50

PA DISCOTHEQUE
LIGHTING
EQUIPMENT

Without dOubt U.K.a best range of
modular and complete equipment.
Lighting, mixing. microphones,
accessories. speakers. amplifiers.
lenses, etc.. etc.

FREE stock lists (Ref No 181 on
request. CALL IN AND SEE FOR
YOURSELF at HENRY'S DISCO
CENTRE, 305 EDGWARE ROAD,
TEL. 01.723 8943

TEST EQUIPMENT
MULTIMETERS
(Carr packing 3501

p
U4324 20k fl.V

with case 9.25
U435 2016'1 V

with steel
case 1-75

U4313 20k n,V
with steel
case 12.50

04317 20kfl V with case
54341 33k V plus transistor

steel case
U4323 200 V plus 1kHz OSC

with case 7.70
111-2 201,11 V slim type 5. 5

THL33D (L33DX) 2k V Robust 7.50
TP5SN MCI,/ (Case 021 8.29
TP10S 21,(1.0 6-25
TW205 20k(1 V 10.00
TW50K 50kn v 11-25
EP10KN 100 V 9.95
AF105 50k11 V Deluxe (case

01 901 12.50
S100TR 1000 V plus transis-

tor tester 22-50

p
16 0

10. 0

NEW REVOLUTIONARY
SUPERTESTER NOR
680R Multi -tester 11-50

t Tk40 AC Multivoltmeter 1975
fTk15 Grid dip meter 440kHz-

28mHz 19.50
01E65 28 Range valve volt-

meter 2250
7Tk200 RF Generator 120kHz-

500rntiz 11.15
tTk22D AF Generator 20/17-

200kHz 1995
HM350 in circuit transistor

tester 19.50
C3025Deluxe meter 1-300mHz 6-95
17145 Compact transistor

tester 14.75

1G3-36 R C osc 20Hz-
200kHz 19-75

C3042 SWR Meter 5.75
SE350A Deluxe signal tracer 12-95
SE400 Mini -lab all in one

tester 15.50
C1-5 Scope 500.000kHz (carr

01/ 43.00

C3043 5 CH FA meter 1-
300mHz 5.75'

Resistance sub box 5 Post etc. 2.40
Capacitor 20p 2.10
2.4 variable transformers

(Carr. II55
Radio activity Counter 0-10r

icarr. 011 8.97
Mains unit for above (Carr. 500)3.75

1250 -watt Light
Dimmer
C3-50 pp 20p
MANUFACTURED BY ULTRA LTD.
SUPPLIED WITH PLATE KNOB AND
INSTRUCTIONS.

Radlonlc Klts
X20-20 Projects
040-40 Projects
X404 Add-on

Denshl Board Kits
SR -2A-16 Projects
SR -3A-100 Projects
ST -45-45 Projects
ST -100-100 Projects

Turner Kits
10 in 1-10 Projects
50 in 1-50 Projects
150 in 1-150 Projects

5510
613.85
111-35

[270
614.95
0010
[13.20

[6.110
[15.45
623.65

TAPE HEADS
Marriot XRSP 17) Track High 250
Marriot XRSP 15) Track Med 3-50
Marriot XRSP 36 ) Track Med 5.00
Marriot XRSP 63i Track High 1-75
Marriot Erase Heads for

XRSP 17 18 36 (XES11) 75

Marriot BX1ZE 343 1 Track
Erase

R RPI Record Play 1 Track
H RP Single Track Rec. Play
Bogen Type UL290 Erase
Miniature Stereo Cassette

Rec Play

75
15

35
1-50

2-25

EXCLUSIVE
5 WATT IC
AMPLIFIERS
Special purchase 5 watt output 8-16
ohm load 30 volt max d c operation.
complete with data Price 61.51 each
or 2 for 1215 Printed Circuit Panels
50p.

CALCULATORS
Sinclair Cambridge Kit.

613.50
Sinclair Cambridge (Built/

61254
Sinclair Memory. 622-50
Sinclair Scientific 626.95

ran
Done
soon
moon
Doom

INTEGRATED
CIRCUITS
74 SERIES AND LINEAR

1----

EXTRA DISCOUNTS
Semiconductors -Any one type or mixed SN74
Series IC 12 -extra 10%. 25 -extra 15% 100 -
extra 20%

c p
SN7400N 0-18 SN7485N 1-63 SN74191N 2.00
SN7401N 0.16 SN7486N 0-47 SN74192N 2.00
SN7402N 0.16 SN7489N 3-117 SN74193N 2-00
SN7403N 0.16 SN7490N 0-70 SN74194N 1 30
SN7404N 0.16 SN7491AN 1.00 SN74195N -1.10
SN7405N 0.16 sN7492N 0-70 SN74196N 120
SN7406N 0-42 SN7493N 0-70 SN74197N 1.20
SN7407N 0.42 SN7494N 0.80 SN74198N 277
SN7408N 0.29 SN7495N 0-90 SN74199N 2.52

SN7410N 0.16 SN7497N g:181 N1012 1.32
SN7409N 0.28 SN7496N

SN7411N 0.25 SN74100N 1.89 CA3014 1.80
SN7412N 0.30 SN74104N 0.51 CA3018 1.02
SN7413N 0.36 sN74105N 0.53 CA3019 1.12
SN7414N 0.72 sN74107N 0.45 CA3020 1.80
SN7416N 0.36 61474110N 0.54 CA3022 1-93
SN7417N 0.36 sN74111N 048 CA3028A 1.03
SN7420N 0-16 sN74118N 1.89 CA3038 1 08
SN7421N 0.33 SN74118N 0.90 CA3046 1 03
SN7422N 0-25 SN74119N 1.68 CA3048 2.76
SN7423N 0-37 SN74120N 0-95 CA3075 1.75
SN7425N 0-37 SN74121N 0.50 CA3081 1-90
SN7425N 0.32 SN74122N 0-70 CA3089E 2-94
SN7427N 0.37 SN74123N 100 CA30900 5-40
SN7425N 0.40 SN74125N 0.65 Sig ntles
SN7430N 0.16 SN74132N 0.72 NE555 0.85
SN7432N 0.37 SN74141N 0.90 NE560B 5.00
SN7433N 0.37 SN74145N 1 26 NE581E1 5.00
SN7437N 0.37 SN74150N 1-75 NE5112B 5.00
SN7438N 0-37 SN74151N 1.00 NE587B 3.50
SN7440N 0.22 SN74153N 0-95 Motor,"
SN7441AN 0.92 SN74154N 2-00 MC1303L 1.42
SN7442N 0.79 SN74155N 1-00 MC1304P 1-79
SN7443N 127 SN74156N 1-00 MC1310P 2.91
SN7444N 127 SN74157N 0.95 MC1458CF 0.77
SN7445N 1.60 SN74180N 1 34 MC1710CC 0.80
SN7446N 1 89 SN74161N 1.38 MFC4000P 0.45
SN7447AN 1.110 SN74182N 139 MFC4010P 0-55
SN7448N 1.27 SN74163N 1-38 MFC13040P 1.00
SN7450N 0.16 SN741134N 1.76 Other.
SN7451N 0.16 SN74165N 1-76 TBA800 1.50
SN7453N 0.16 SN74166N 1.60 SN 76003N 1.50
SN7454N 0.16 5N74167N 3.00 SN72741P 0.60
SN7460N 0.16 SN74170N 2-52 SN72748P 0.81
SN7470N 0.36 SN74173N 1.66 702C 0.75
SN7472N 0.38 SN74174N 1.57 709C 0.39
SN7473N 0.41 sN74175N 1.10 723C 0.90
SN7474N 0.42 sN74176N 1.26 728C 0.45
SN7475N 0.59 SN74177N 1.26 741C 0.50
0N7478N 0.45 SN74180N 1 26 747C 1.00
SN7480N 0.60 SN74181N 3-95 748C 0.61
SN7481N 1.10 SN74182N 1.26 LM309K 2.00
SN7482N 0.87 SN74184N 1 60 TAA91110 1.75
SN7483N 1.10 SN74185N 1.90 Sinclair
SN7404N 1-00 SN74190N 200 IC12 6W amp

2.20
COSMOS INTEGRATED CIRCUITS. FULL
RANGE IN STOCK

AAZ13
AC107
AC128
AC187
ACY17
ACY39
AD149
AD181
AD182
AF117
AFt 18
AF139
AF186
AF239
ASY27
BA115
BAX13
8C107
BC108
BC109
BC109C
BC113
BC147
BC 148
BC149
BC169C
BC182
BCY32
BCT39
BCY55
BCY70
BCY71
BCY72
BC1124
BD131
BF115
BF180
BF194
BFX13
BFX34
BFX88
BFY5/1
BFY51
BFY64
B FY90

p
0-12
0.51
0.15
0.21
0.40
0.78
0.50
0.44
0-44
0.24
0-57
0.41
0.48
0.44
0.33
0-10
0-05
0.14
0-13
0.14
0.16
0-15
0-10
0.0e
0-10
0.15
0.12
0-65
1 50
2.64
0.18
0.22
0-12
0.65
0.42
0-20
0.36
0-10
026
0 70
0.24
0-21
0.20
0.311
0-31

BLY36
BSX20
BU105
BY100
BY127
BYZ13
C1060
GET111
GET -115
G E 7880
LM309K
MAT121
MJE340
MJE520
MJE3055
MJE2955
MPF105
NKT404
0A5
0A81
0A200
0A202
0C28
0C35
0C36
0C44
0C45
OC71
0072
0077
0C131
0083
0C140
0C170
0C200
0C202
OCP71
ORP12
OAPS()
P346A
TIL209
TiP29A
TIP30A
TIP31A
TiP41A

E p
6.00
0.13
2.20
0.27
0.12
0-42
0.54
0.72
0.90
0.60
2.00
0.25
0.47
0-63
0.77
1.27
0.36
0.66
0.72
0.18
0.06
0.06
0-66
0.55
0-60
0.20
0.20
0.18
0.29
0.54
0-29
0-27
1.14
0.30
0-54
0-90
1-20
0-60
0.55
0-16
0-20
0-45
0-57
0-61
0.74

TIP42A
TIS43
V405A
ZTX108
ZTX300
ZTX302
ZTX500
2N697
2N706
2N930
2N987
2N 1132
2N1304
2N1813
2N 1671
2N2147
2N2180
2N2926
2N 3053
2N3054
2N3055
2N3440
2N3442
2N3525
2N3614
2N3702
2N3714
2N3771
2N3773
2N3790
2N3819
2N3886
2N3903
2N4002
2N126
2N4871
2N5457
2S303
40550
40381
40382
40408
40488
40836
40430

 p
0.90
0.29
0.22
0.08
0-13
0.18
O .13
0.16
0-12
0-18
0-42
0.24
0.28
0.21
1.20
0.711
0.73
0.12
0  la
0.49
0-45
0-56
1.39
0.91
0.65
0.11
1.41
1.77
2.40
2.10
0-36
0-72
0-15
0.14
0-15
0.34
0.30
0.60
0.54
0.45
0-40
0-50
0.85
1.00
0-95

Henry's RADIO
EDGWARE ROAD, W2

ectronic entres
404-406 Electronic Components & Equipment 01 -402 8381
309 PA -Disco -Lighting High Power Sound 01-723 6963
303 Special offers and bargains store
Allmail to 303 Edgware Road. London W2 1 BW

Hi Fr and
Electronics
Centres Open
9 am - 6 pm

Prices correct at time of reparation. Subject to change without notice. E.WO.E.


