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NEW EDU-KIT MAJOR

Q COMPLETELY SOLDERLESS ELECTRONIC CONSTRUCTION KIT
BUILD THESE PROJECTS WITHOUT SOLDERING IRON OR SOLDER

" @ 4 Transistor Earpiece Radio Transistor Loud- @ 2 Transistor Regenera-
2 . . Signal Tracer spcn.ker Radio MW/LW. tive Radio
- \x ignal Injector [ 3 Transistor Short @ 3 Transistor Regenera-
X X 6 @ Transistor Tester NPN Wave Radio tive Radio
o —PNP @ Electronic Metronome @ Audible Continuity
@ 4 Transistor Push Puil @ Electronic Noise Genera- Tester
.\m'lr‘:liﬂer Rl 0 . tor — 5t @ Sensitive Pre-Amplifier
[ ransistor ush  Pull Batteryless Crystal Radio.
TOTAL BUILDING COSTS Amplifier @ One Transistor Radio
P.P. & Ins. 44p Components include:
L] : ® 24 Resis!m's @ 21 Capacitors 1¢ T'ransistors @ 31" Loudspeaker @ Earpiece @ Mica Baseboard
(Overseas Seamail Sway Connectors. @ Vol e Comtror o Niider Switenes @ 1 Tuning Condenser @ 3 Knobs
(L8%, VAT 57p) P. & P. £23§) @ Ready Wound MW/LW/SW Coils @ Ferrite Rod @ cards of wire @ 1 yard of sleeving, etc.
(& Vit ] @ Partspricelist and plans 55p (free with parts) 2

ROAMER

NEW NEW ===,
VR ¢ TEN M.l

ROAMER -+ — EVERYDAY |

N I N E WITH VHF
SERIES INCLUDING T
lesigns ¢ AIRCRAFT | B
WITH V.H.F. e ¢ Build this exciting New series of designs I T — _
INCLUDING EVE o Trausistors and 2 diodes. MW/Lw. 10 TRAI%S'};TA%%% T
A A Powered by 4! volt Battery. Ferriteroil AVEBANDS el
IRCRAFT . : ) ; w .
| aerial, tuning condenser, volumne control. and now with MW1, MW2, LW
5':‘9 "'”“‘; 3” loudspeaker. Attractive case with red speaker grille. swi, N SW2. ’ SW3. Now with free earpiece and
sistors, 8ize 9in x 5]in x 2%in approx. Parts list d i <
Tunable wave T e G prclliston '\r]ﬁgwgzg BAND.  switched socket.
bunds TOTAL P.P. &I
i P ns. 36p STATIONS. ALSO AIRCRAFT BAND
Roamer len. Buijt n .
in ferrite rod aerial for MW/LW BUILDING {Overseas Seamail Latest 4” 2 watt Ferrite Magnet Loudspeaker.
Retractalie chrome plated telescopic aernal for VHFE CosT (+8% VAT a3y P- & P.£1:70) Ruilt-in ferrite rod acrial for MW/LW.
and 8W. Push Pull output using 600 mW transistors. w YA S Chrome piated 6 section telescopic aerial, can be.
9 Transistors and 3 diodes. tuning condenser with Ev Case and looks as above. angled and rotated for peak short wave and ) VHE
VIIE section, separate coil for airerait. moving coil t Transistors and 3 diodes. Powered by Y listening. Push-pull output nsing 600mW transistors.
loudspeaker, volume ON/OF Fand wavechange controls volt Battery. Ferrite rod aerisl, 37 loucspeaker, ete., Car Aerial and tape recorq sockets, 10 tr_nnsnavtorn
Attractive all white case with ved grilie and carrying MW/LW coverage. Push Pull Qutput. Parts price pius 3 diodes. Ganged tuning condenser with VHF
strap. Size 8tin X 7in X 2%in approx. Parts price list List ”'“ plans free with parts. section. Separate coil for Aircrait Band. Volumefon/
and plans free with parts. TOTA P.P. & Ins. 36p off, wave change and tone contrpls.gn.\tcnz_qnve iue
BUILDIN ait in black with silver blocking. 8ize 9in X 7in x 4in.
TOTAL P.P. & Ins. 44p co c (Ozel';sezsl gsa)m ! Easy to follow instructions and diagrams. Parta price
BUILDING (Overseas Seamail (+8% VAT2yp) - . liat and plans 50p (FREE with parts)
COsTS (+8% VAT 35p* 2-35) Ev7 Case and looks as above. TOTAL P.P. & Ins. 52p
7 transistors and 3 diodes. 8ix wavebands BUILDING 9 (Overseas Seamail
MW/LW, 'l‘l'mlex Band. SW1, 8W2, 3WJ. powered co P. £2:50)
pocKET by ! valt Battery Push Pull Output. Telescopic Aerial (8% VAT 76p)
3 for Short Waves. 37 Loudspeaker. Parts price list
and easy build plans free with parts.
FIVE ! TOTAL . P.P. & Ins. 38p
NOW WITH 3° BUILDING (Overseas Seamail Enu-
LOUDSPEAK L COSTS (+89% VAT g2py P- & P. £2:00)

KIT

Build Radios

Tunable wavebands.

Bande 7 " Srager ROAMER EIGHT Mk. I

transistors and Total Building Costs 3
diodes. supersensitive ferrite g NOW WITH ﬁ;nl:lalg:;sﬂeagce,’
rod aerial, attractive £ 2 L] 5 0 diggrams.
Black and Gold Case. Size VARIABLE
33in X 1lin X 3%n  approx. 87, V. 20
Plans and paris price st 5. 'g Ins. 3hp TONE CONTROL
free With parts (6verseas Seamail P. & P. £1°70
7 TUNABLE WAVEBANDS:
MW1, MW2, LW, SW1,
& SW2, SW3 AND TRAWLER BAND. Built-in ferrite rod
. aerial for MW and LW. Chrome plated telescopic

Five units
including master unit

‘i TRANSONA aerial can be angled and rotated for peak short-
\ wave listening. Push-pull output using 600mW

a
' - transistors. aerial and tape record sockets. to construct.
o Selectivity switch. 8 tranasistora pius 3 diodes. Latest 4~
4 FIVE NOW WITH 2 watt Iferrite Magnet Iomlspea{(er. Aur spaced ganged Components include: Tuning Condenser: 2 Volume
» @ tnming condenser. Volumefon/off, tuning, wave change Controls: 2 Slider S\n_tches: F_me tone 3 moving coil
% 3" LOUDSPEAKER and tone controls. Attractive case in rich chestnnt shade Speaker: Terminal Strip: Ferrite Rod Aerial: Battery
. with gold blocking. Size 9in X 7in X 4in approx. Kasy Clips: 4 Tag Boards: 10 Transistors: 4 Diodes:
Total Bui’ding Costs Wavebands, transistors to foilow instructions and diagrams. Parts price list Resistors : Capaciters : Three 2in Knobs. Units once
and speaker as 1’ocket and plans irce with parts. constructed arc detachable from Master Unit, enabling
P P &lIns. rive. Larger Case with ihem to be stored ior future nse. ldeal for Schools,
Red  Speaker Grille § TOTAL O P.P. &lIns. 47p Educational Authorities and all those interested in
89/ VAT 21 and  Tuning  Dial. BUILDING (Overseas Seamail radio construetion. IParts price list and plans
(8% P> (Over- Plans and parts price COSTS -t P W p_ & P. £2:50) free with parts.
seas Seamail P.&P. £1°70) list free with parts. (8% VAT 56p) TOTAL P.P. & Ins. 40p
BUILDING £5 50 (Overseas Seamail

€osTs £2-35)

TRANS EIGHT 8 TRANSISTORS AND 3 DIODES
8 TUNABLE WAVEBANDS, MW, LW, SW1, SW2. SW3 AND TRAWLER
BAND. Sensitive ferrite rod acrial for MW. and LW.Telescopic aerial for
short waves. 3in speaker R improved type transistors plus

S v s WA |RADIO EXCHANGELTD

knoba with polished retal inuserts.

Size 9in X 5}in x 2}in approx. Push- X

pull  output, Battery economiser TOTAL BUILDING COSTS ] *Callers side entrance **Lavells” shop

wntclh for extended battery life i * *Open 10-1. 2.30-4.30. Moun.-Fri. 9-12 Sat.

Ample power to drive a larger speaker. arts P.P. & Ins. 40

S Tt P B o £4 4 (@verseas o ail - - .
P.£2) To RADIO EXCHANGE CO., 6la HIGH STREET, BEDFORD MK40 1SA .

Tel. 0234 52367 Reg. No. 78837‘2

(48% VAT 44p)

(+8% VAT 36p)

CASE AND LOOKS AS TRANS EIGHT
I 6 TUNABLE WAVEBANDS MW, LW, SW1, SW2,
ER B PLUS AN EXTRA MW BAKD | enclose £
FOR EASIER TUNING OF Luxmmnouxc ETC Sensmve ferrite rod aerial and tele- enclose - S
scopic aerial for short waves. 3in speaker. 8stages- l

6 transistors and 2 diodes, etc.  Attractive black  TOTAL BUILDING COSTS

case with red grille, dial and black knohs with P.P.&In. 40 i S S
polished metal inserts. 8ize 9in X 5}inx 23in approx. ] =° n-op
Plans and parts price list free with parta. (Overseas Add

Seamail [ ] gesS

(+8% VAT 32p) P. & P, £2:00) PE4
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Money saving high

performance audio equipment
DIRECT FROM OUROWN FACTORIES

GUARANTEED TESTED HIGH PERFORMANCE POWER SUPPLIES
MODULES—now better value than ever ©  [UNSTABILISED |-READY WIRED .
SA35 £5:45 T [ niRs PU4S  ME3USS  £5:45 o

.29, [* 5 P
35W RMS 25-50v : %iiﬁd—':;;;on PUT70 Suits 2 SA50 or £8-45 Carriaze
7 transistors, 7 diodes * 500mV into 20K 25A100 (8 ohm) 40p
SA50 £6.90 Ci/riaze N e STABILISED
50W RMS 25-65V B aine B LT -

7 transistors, 7 diodes . * Shcoi:t;uiatn:roz‘;en PS45 2us';’50 4 oh::) £4'45 a{:r;:ze
SAIOD  £12:50 cyue | * oy MTd5 Tl €350 S
100W RMS 45-70V 3 ] A

10 transistors, 7 diodes i o:':ngnr;or?ems Ps1o Suits 2 SAI00 £5.45 Ca‘rrrelelu
120 watt module complete with built- MT70 e £4-90 Carrisee
i | tra h duty £22°:50 & 26 b
in supply—extra heavy duty 50p THE SAI00 MODULE N.B. PS70 is not suitable for the SA50

Mk 11 STEREO DISCO MIXER £22-50 e T 1 : T

Carr. 30p ATl

- N bo [
| i 1 ocx ¢ * e

This well tried Pre-Amp mixes two decks, handles any = >

ceramic cartridge, and features mic over-ride plus n . . . . . . . s

separate full range bass and treble controls on both
micland de:kPianuuF«| Anl;ple h:’ac;phone powe; is
available for P.F.L. ay be used for mono and is

mains operated. Fitted with sturdy screening case. SAXOH .
Controls: Micvol, bass, treble. Left/Right fade, deck

volume, bass, treble, hjphone select, vol, Mains. Size
174in % 3in x 4in deep.

e ——
DISCO MODULE £9-50 < v ®© ® ¢ ® o ¢ ¢
Thousands sold of this extremely popular mono Pre-Amp. A mic input may - =i 3

be fitted using the VA30 (see below). Low consumption from a 9V battery. -
Features the same high standards of reproduction as the Stereo version. o -
Controls: H/phone select, vol, Left deck vol, Right deck vol, bass, treble,
master vol. Size 123in x 3in x 2in deep.

3-CHANNEL SOUND-LITE £22-50 <%

Only 5SAXON can supply such incredible value for meney. This unit features 3k W -
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 “ ' ‘ .

e

panel mount next to either of the above. Also features unique CUT-BACK circuitry
for extra wide range response. Size 12in X 3in x 2}indeep. Professional standards
at a price you can afford!

SINGLE CHANNEL  Recently reduced in price [ Add 8% VAT to all orders . saxonr sound - lite
VERSION  £7°50 fifdics (KW, Full wave
Carr. free  operation

MULTI-PURPOSE MIXERS
M4HL M6HL

£19-50 3~ £29-50 e
Featuring multiples of our VA30 module, the M4HL
and MéHL fulfilthe requirements of all 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 3 - M 4 ;
tmpedances may, if required, be easily changed, r o
The M4HL has four channels, and one output, and

the M6HL six channels (12 inputs) and a master
control and two outputs. Either unit may be used

free-standing or panel mounted. These mixers will 2 3 P
feed all types of amplifier. Recommended for their O
versatility and high performance, and excellent

value for money.

VA30 SHANNEL £3.50 Garr. 600600060006 O0DO0

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)

SAXON Loow 01! speech and

music-—Two
CSE separately controlled
inputs. Wide range

Ioo bass and treble

controls. Sturdy and
attractive vynide

COMPLETE l:;sei b Twin outputs.
eal for groups,
AMPLIHER discos, etc. Fully

NEW!!
SAXON MULTIMIX 100 £57 £A8%

100w RMS SLIDER controls PLUS master slider.
Wide range bass and treble controls—fantastic value.
£39-90 tested and, ldeal for complete Disco’s, Groups, Clubs, etc.
» guarante .

SOW version identical £29°50 Carr. free SA xo N M U LTl M l x 5 sﬁ#cs"l;va RA:SABOVE £45

Carr, free in appearance.
CALLERS AND MAIL ORDE SEND 10p FOR OUR NEW 26-PAGE

SAXON ENT TAI NMENTS LIMITED MANUAL—full circuits and details.

TERMS OF BUSINESS: C.W.0..C.0.D. or

327-333 WHITEHORSE ROAD « CROYDON CRO 2HS ACCESS (just send in card number), Send

50p. for C.0.D.

(Please quote magazine when ordering) Plesse inclnde 8.A.E. with all enquiries.

SHOP HOURS: 9 am. 5 p.m. — LUNCH 12.30-1.30 p.m. MAIL ORDER DESK: 10 a.m.-3 p.m.

24HOUR ANSWER SERVICE TEL. 01-684 6385. TECHNICAL EN@UIRIES 01-684 0098 Mkl 2 S T L TS

orders including carriage charges.
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Europe’s Largest Hi-Fi Retailers

IH.N//K@ :

give you the greatest choice

TMK 200 MULTIMETER KIT

Build yourself a
quality 20000 opv. .
multimeter and
save money.
Complete kit with
meter scale.
mavement and
ratary range
selector ready
mountedin
cabinet. All parts,
batteries, test prods and
instructions. Ranges:0/0.6/6,30

HIDKI 730X
30.000 opv. Over-
load protection.
6/30/60/300/600/
1200V DC.12/60/
120/600/1200V AC.
60/pA/
30mA/300mA.
2K /200K
2 Meg Ohm.

10to 63d8.
DUR PRICE £7.50
P&P 30p.

120/600/1200V D.C.0/6/30/120
600/1200V A.C. Current: 0/0.8/6
60/600mA. Resistance:0:10,
100K/1/10 Meg ohms. Decibels

20to 463db. Size:30x150x
35mm

OUR PRICE £7.85 paP 30p.
AUDIOTRONIC Model ATM1

Top value 1,000
opv pocket multi
meter. Ranges: —
0/10/50/250/1,000
voit AC and DC.
DC current 0-1mA/

O
F
|

ua323 MULTlMETER
20,0000pv. Simy

unit with audio/l
oscillator. Sunubda
tor general roce-var

tun 4
0. 5/2 5/10/50/250/
500/1000V DC.
251 0/15/250/500/1000V AC. 0.05/
0.5/5/50/500mA DC. Resistance:
x10, x 100, x 1,000, x 10,000 (5002,
500(). 5k02. 50k(2 centre scale)
Battery operated. Size: 160 x 97 x
40mm. Supplied in carrying case com-
plete with test leads.

OUR PRICE £8.00

P&P 30p

U4312 MULTIMETER
extremely sturdy
instrument for
general eiectrical
use. 6670pv.
0/0.3/1 .5?7.5/ 30/
80/150/300/800/\1

1. 5/6/15/150/60/
600mA/1/1.5/6A
0C. 0/1.5/6/15}
60/150/600mA/
1.5/6 A AC. D/200/3k/30k ohms. DC
accuracy 1%. AC 1.5%. Knife edge
pointer, mirror scale. Complete with
sturdy metal carrying case, leads and
instructions.

OUR PRICE £10.75

P&P 50p

MDDEL AS.100D VOM
100,000 opv.
Mirror scale.
Built-in meter
protection.0/3
12/60/120/300/
60071200V DC.
0/6/30/120/300/
600V AC. 0/10uA/
6/60/300mA/

12 Amp. 0/2K
200K /2M/200 Meg
Ohm.- 20to 17dB’

DUR PRICE £17.50
KAMODEN HM7

Inpul |mpedence 10
0/025“/2 5/10750/
1000V DC. 0/2.5

50/250/1000V AC
0/25uA/2 5/25/250

3‘/5k/50k/500k/5 M
00 Megohm:

OUR PRICE

£21.00 P& Paop

P&P 30p.

TMK MODEL 117 FET
ELECTRONIC VOLTMETER
Battery operated.
11 Meg Input, 26
vanges. Large 4%"
mirror scale. Size:
149x117x60mm.
0.3—12000V DC.
3-300V AMS AC.
B8—800V P-P.

OC current 0.12—
12mA. Resistence
up to 2000MOhms. Decibels: —20 ta
+51d8. Supplied compiete with leads
and instructions.

OUR PRICE £18.50

TMK 100K LAB TESTER
100,0000pv. 6%
scale. Buzzer

short circuit check.
Sensitivity 100,000
opv OC. 5k/V AC
DC Volts: 0.5/2.5/
10/50/250/1000V
AC. 3/10/50/250/
500/1000V DC.
current 10/100uA/
10/100/2.5/10A. Resistence:

P&P 20p

KAMOOEN 360 MULTIMETER
Hi h sensitivit
00kohm/'
AC 'IOkohm/V
5" mirror scale,
overload protect-
ed. Rangas: 0.5/

5/10/
50/250/1 OOOV

AC. Curi
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:
140 x 80mm. ?u
test leads etc.

OUR PRICE £17.50

pplied complete with,

P & Paop

180 x

5/
1k/10k/100k/10 Meg/100 Meg ohms.
Decibels: ~10 to +43dB. Plastic case
wnh urrylng handle. Size: 190 x 172

OUR PRICE £19.95  pap30p

e )
LB4 TRANSISTOR TESTER
Tests PNP or NPN
transistors. Audio
indication. Operates
on two
batteries. Complete
with instructions etc.

OUR PRICE
£4.50 P&P 20p

KAMODEN TT35
TRANSISTOR TESTER

Instrument to
test reverse leak
current and OC

1o
+22dB Srza 90 x
60 x 28m
Complete with
test leads.

OUR PRICE £3.25

P&P 15p

MODEL C1092
Jewel movement,
attractively mouided
case with edgwise
ohms adjustment.
Ranges: 0-3/15/150/
30071200V AC,
(2500 u(rvl. 0-6/30/
oov

uA/0-300mA DC.
Resistance: x 10
x100. —10 10 +16d8.

U435 MULTIMETER g

20,0000pv. Ranges:

75mV/2 5/10/25/
100/250/500/1000V
DC. 2. 5/10/25/100/
250/500/1000V
Current: 50uA/'l/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 B4mm. Sy,
plied complete with leads, crocodile
clips and steel carrying case,

OUR PRICE £8.75

P&P 30p

HI0K] 750X VOLT-OHM-
MILLIAMETER =

43 ranges: 0-0.3/0.6/
1.5/318112/30/60l150/
300/600/1,200V DC

1 5/3/v5/30/150/300
mA/6/12A. Resistence: |
o 3/300k/3/30Mohms
bets: —10 to +17d8. Output:
o 3/6/!5/30/60/'20/300V Accur-

Model HT100B4 MULTIMETER
Overlaad protected,
shock proof circuits.
9.5uA Meter with

5/2.5/
1 150/250/500/1 000"
Volts DC, 2.5/10/50/
250/1,000 Vaits AC.
DC resistence’ 0—20/
200k/2/20 Meg. ohms.
DC current:— 10/250uA/2. 5/25/250
mA/10A, AC current:—0—-10A
to +62dB. Operates from 2 x 15V
batteries. Size: 180 x 134 x 79mm.

OUR PRICE £17.50  e&paop

current. Ampli-
fication factar of
NPN, PNP, dnodus,
transistors, SCR
etc. 4™ square
clear scale meter.
Operates from
internal batteries. L
Complete with 4
instructions, leads

carrying handle.

QUR PRICE £17.50
U4341 Multimeter &
Transistor Tester
27 ranges. 16,7000pv.

Overload protected.
Ranges: 0.3/1.5/6/

High quality
1
' 1

P & P 40p

acy + 3% DC,
50,000 opv "\C 5 000 opv AC. 4 inch
meter. Built i protection. Size: 67 x
102 x 153mm.

Supplied with baltery
test leads and d.
booklet. Size: 12‘ x 73 x 29mm.

OUR PRICE £3.95 eaer20p
17

A versatile,
accurate measur-
ing instrument.
20,000 opv. 0/

MODDEL C7208FM

30.000 opv DC £ >
15.000 opv AC.
6/3/15 60/300/600
1200 V. DC. 6/30,
120/600/1200V. AC
DC Resistance x1
%10, x100. x 1000

OUR PRICE £11.95 P&P 40p
TMK MODEL TW50K
46 ranges, mirrar
scale, SOK/V DC f \
Al
/1.25/ ool 1=y —~ I
. 25/1.25/2.5/6/1 e
25/207125/250) 1
1000. AC Volts |
S Ba8/0/26/501
125/250/500/
1000, OC curren
25/50uA/3.5/5/25/
50/250/500mA/5/

0A. Resistence:
‘IOk/‘IOOk/‘I Meg/ -
10 Meg ohms. —20 to +81.5d8.

OUR PRICE £12.50  p&p 20p

MODEL C70B0EN

Giant 6" mmor

JOWTR MULTIMETER

Feamves AC current
20.0000pv.

O/O 5/ .5/10/50/
250/500/1000V DC
0/2. 5/10/50/250/
500/10 AC.
0/50uA/1/10/100
mA/1/10A DC.
0/100mA/1/10A
AC. 0/5k/50k/500k/
5 Meg/50 M
Decibels: —20 to +62d8.

OUR PRICE £19.85
U4317 MULTIMETER

High sensitivity —
instrument for field ~

and laboratory work. .
—uw '

P&P 30p

Knife edge pointer,
B6mm. mirror scale. S
Dveyload pmucnon

v/

0. 5/3 5/10/25/50/100/250/500/1000

DC 5/10/25/50/100/250/

500/1000 C Current: 50uA/0.5/
1/5/10/50/250mA/1/5A DC. 0.25/
0.5/1/5/1 0/50/250mA/‘/5A AC. Res-
istance:  0.6/10/100/200 ohms/1/3/
30/300k ohms. Oombels =510 +10d8
Battery operated. Size: 210 x 115 x
90mm. Supplied in rying case com-
plete with leads.

OUR PRICE £17.00  paepaop

o
30/60/150/300/900V
DC. 1.5/7.5/30/150/
300/750V AC.
Current: 0.06/0,
6/60/600mA DC.
0.3/3/30/300mA AC.
Resistance: 0.06/
0.6/2/6/20/60/200k chms/2 Mohms.
Battery operated. Supplied complete
with probes, leads .mfmeu carrying
case. Size: 115 x 215 x 90mm

OUR PRICE £11.00  p&p 30p

e T
S100TR MULTIMETER
TRANSISTOR TESTER

100,0000pv. Mirror

0/1 Ok/ 1 Meg/

Meg.
—20 10 +50dB,
0.01-0.2 MFD
Transistor tester measures Alpha, Beta
and |CO. Complete with instructions,
batteries and leads.

guR PRICE £19.95 pap 25p
WR METER Modet SWR3

Handv SWR meter for

KAMODEN 72.200 Multitester

High sensitivit
tester. 200,000 opv
Overload protected.
Mtrrov scale.

Ranges: -0/.06/.3
3/30/120/600/
1200V DC. 0/3
12/60/300/11200
V AC. 0/6uA/

/1
+63d8. 0/2k/200k/
2 Meg/200 Megohms.

OUR PRICE £22.50 ear 30p

antenna slign-
mem with bulltin field
stungth meter. Accuracy

5%, Impedence 52’ Indic- i
ator 100uA DC. Full

scale 5 section collapsible
antenns. Size 145 x 50 x

mm.
OUR PRICE £4.25 P&P 30

CI5PULSE OSCILLOSCOPE
For display of pulsad

and periodic wav. [y
forms in elntromc
circults. VERT. AMP,
Bandwidth: 10MHz.
Sensitivity at 100kHz
VRMS/mm: 0.1—25;

?{,f,%&“gé‘%‘}’,m (5002 centre acale) a%' & 20,000
50/250/1000v DC Current 30uA o 50/255(;/‘1/3056//10/
—50uA/ / 3/30/600mA. -201t0 +53¢B 5000V DC.
D56mA. 020k Pap 0/2.5/10/50/250/
EM;;D;RE:E OUR PRICE £8.95 ¢ & p30p 1%)0/5?0?\/ 250
u 0/50uA/1/10/
100/500mA/10A
ESaTA 4324 MULTIMETER s
w2 High sensitivity, over- 20 Meg. —20 1o +50d8,
laad protect. OUR PRICE £19.95 par 35p
e opv.
T SEN ey
g 0.p.v 1
100000.pv AC | BC. 3/6/15/60/150/ %%EOEL 500 e
Mircor Scale 300/600/900V LocaTap ey
6/26/60, 2507500 Current: 0.06/0. 67 overoad|piotecty 5
6/60/600mA/3A DC. tion. Mirror scale,
1000/2500 V. OC 03,3,30/30%” 0/0,5/2.5/10/25/ b
10,50 100/500/1000 AC. Res 100/250/500/
V.AC.DC Resistance 25/500 ohime/0/6/5/50/600k ohma/s | 1000V DC.
%10, x 1000 (3002 Mohms, Decibels: —10 to +12d8. Sae | 9/25/10/28/100/
centre scale) DC 167 x 98 x 63mm. Supplied comp. | 230/ o/souA/flso/
Current 50UA lete with test leads, spare diode and 500mA. 12A L
2:5mA/250mA. --20 grsteuct.ons. 0/60k/6 meg/SO megahms.
to +68dB OUR PRICE £9.85 p&p 300 | QUR PRICE £13.95 G e
QUR PRICE£6.95 P &P 30p
MDDEL PL436 U91 Clamp VOLT HIOKI MODEL 700X
20,000 opv DC AMMETER 100, ooom Overload
8000 opv AC. For measuring AC volt- /1 /h{“;g'/;ale
Mirror scale age and current without ,2,30/60“20, 00/
:6/3/12/30/120/ preaking circut, Ranges: " DE
600V DC.3/30 Y urrent: 1.5/3/6/12/30/60/150/
120/600V DC. }\0115/100 (25915008, 300/600/1200V AC.
50/600uA/60/ 04 e Compiate 15/30uA/3/6/30/66/
600mA. e e T orae A5209 50/500mA/6/12A DC.
10/100K/1 Mpg/10 Meg Ohm. e ZK/200k/2M/20MOhms.
2010 46dB. 1 Z2010
DUR PRICE £6.97 OURPRICE £14.00 eer3op | QUR PRICE £14.95

P&P 30p

Practical Electronics
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P&P30p

MODEL AF.105 VOM

50.000 opv. Mirror

scale. Meter

protection.

0/-3/3/12/60/120;

300/600/1200V DC.

0,4/30:120

300/600/1200V DC.

0/30uA/6/

60/300 mA.

12 Amp. 0/10K

'Im VOmHOO
Dhms. 20to 17dB

OUR PRICE £12.50 rep30p.

HOR. AMP. Band-
width: 500kHz.
Ssnsmvm/ ay 100k Hz
VRMS/mm: 0.3-25
Preset triggered sweep
—3000usec. Frae running 20—200
KHz In nine ranges. Calibrator pips.
220 x 360 x 430mm. 115-230V AC.

OUR PRICE £44.00  corr. paid

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 ina
total of 20 ranges. The targe light
emitting diode display will resd up
101999 and automatically indicate
polarity. Indication of positive and
negative overlosd is also provided.
Theinstrument is fitted witha
combined carrying handle and
bench stand and sockets are
provided for the connection of an
external power supply.

RANGES:

OC VOLTS: 1v.10.100v.1000v.
AC VOLTS: 1v.10v. 100v. 1000v
DC CURRENT: 1mA.10mA.
100mA, 1000mA.

AC CURRENT: 1mA.10mA,,
100mA, 1000mA.

RESISTANCE : 1k, 10k. 100k, 1000k.

OUR PRICE £59.95 P& psop

MOOEL TE20 RF SIGNAL
GENERATOR
Six bands, 120kHz~
260MHz. Dual output
RF terminals. Separate
varlabie audio output.
Accuracy t 2% Audio
outp ut to Pawer requiremants:
105-125V, 220—240V AC. Size: 193
x 26 x 150mm..Complate with test

OUR PRICE £18.95

P&P BOp

BH001 HEAOSET and Boom
Microphone
Moving coil. 1deal
for language
teaching,
communi-
cations otc.
Headphone impedenca 16 ohms. Mic-
rophone impedence 200 ob:

OUR PRICE £5.95

D

P&P 30p

FM TUNER CHASSIS

8 transistor
high quality

Double tuned
discriminator.

AUOIOTRONIC
LOW NOISE CASSETTES
TYPE 5

25
c80 £1.57 t: 00 £7.08
€90 £2.24 £4.25° €10.00
€120 €273 £5.17 £12.24

P&P 3p each. 10 and over Post Free

Ample output to feed most fi
nn on 9V battery. Covers 88—
MHz. Ready built, ready for use.

TE22 SINE SQUARE WAVE
AUDID GENERATOR

/250"
AC opsrnion Supphod buna new

T.T.C. SPRITE /
STEREOD ‘
HEADPHONES

Feather weight
{5 0z) Dynamic
stereo headphones
providing high quality
reproduction at 8 budget price.
Softremovable ear pads and

d. §

28mm. Imped.

manuat

OUR PRICE £24.95 pars0p

RUSSIAN Cl116 Oouble Beam
0SCILLOSCOPE
5 MHz pass band.
Separate Y1 and Y2
amplifiers. R.cl-nq—
ular 5" x 4” CR
Calibrated tri

Wi from 0. u

to 100 milli-sec/cm.
Free runni

B, mn:’fwnn
ilt-in
Py

time base
and

with afl
and instruction msnual.

OUR PRICE £87.00

Carr. paid

MODEL U4311 Sub-standerd

Multi-range Volt-Ammeter

Senxmv-ty 330
Ohms/Volt AC

and

Accuracy 0.5%

DC. 1% AC.

51
0/300/750uA/
1.6/3/7.5/15/

7.5A DC. 0/3/

7.5/15/30/75/
150/300/750mA/
0/75/150/300/750mV/1 5/3/1.5/15/
30/78/150/300/750V DC. 0/750mV/
1 5/3 7. 5/15/30/75/150/300/750\1
Automatic cut out device. Supp-
lud with test leads, manual

MODEL TE15

GRID DIP METER
‘I’ununormd Oplr
ates as Grid
Oncillator, Ab’orb
tion Wave Metar and
Oxciliating Oatector.

80
OUR PRICE £17.50 eap 30p

and test cortificatas.

OUR PRICE £52.00 parso0p

UNIPEX ;

NT 100A §&~ q
The unipex (@)=~
NT100A is

2 compact

portabls transistorised PA

amplifier. This versatile unithaa s
maximum output of 10 watts
RMS and operates on any 10-16V
DC source, negative or positive
ground and uses only 1.6A atrated
output. Supplied comptete with
mounting brackats etc, plus full
installation and operating
Instructions.

OUR PRICE £21.75 par 50p

§ OUR Eﬂlvgf £1.86 par 30p i

Fam-mc value for money.

OUR PRICE £8.95 P&P 20p

Stareo Multipiex Adaptor £5.96 extra

MP7 MIXER-PREAMPLIFIER
i seh with
individual gain

controls snabling

WALKIE TALKIES
SKYFON NV?
Super low cost
tranamitter/

. 100MW
buzzer and

mixing
tacilities. Bausry operated. Size: 235
11271 Inputs: Mics. 3 x 3mV
2x JmV Ggohwu. Phono. Mag.

mV 50k Phono Caramic 100mV 1
Meg. Output 250mV 100k

OURPRICE £8.97  par 200

on/off volume
control. 7 transistors.
Telescopicrod
antenna.

OUR PRICE £31.50
par PAIR P.&P BOp.

NOT LICENSABLE
INTHE U.K.

ELECTRONIC CALCULATORS

AUOIOTRONIC AHA101

 Stereo Headphone Amplifier

Al giticon,
transistor
amplifier oper-

netic, ceramic

or tuner

Tnputs with

twin stereo hsadphone outputs and
separata volume controls for sach.

channel. Operates from 9V battery.
INPUTS: 5mV end 100mV.
OUTPUT: 50mV per channel.

OUR PRICE £8.50 PP 30p

EA41 REVERBERATION
AMPLIFIER

Seif contained,
transistorised,

0T 124
POWER
UNIT
220-240V
AC.Input-
Output6,7.50r
9V DC 400 mA.

OUR PRICE £2.20 & sop

battery op
Simply plug in

microphone, guitar etc. .nd output to
your amphﬁu Volume control and
depth of reverberation control. Beau-
walnut cabinet. 1

7 x 108mm.
PP 30p

We carry atremendous rangs of
both pocket and desk calcula-
torafromasiittie as £8.90
Owing to the demand it is not
possible to include them in this
isement. so send for our
latest price list or call into any
branch

MINIATURE ORGAN
MUSIC MASTER AM100

HIGH QUALITY
CONSTRUCTION
KITS

WE ARE
STOCKISTS AT
Oxford Street, 42&
267 Tottenham Court Road.

34 Lisle Street, 152, Fleet Street.
311 Edgware Road, CROYDON
BIRMINGHAM KINGSTON
LEICESTER NORTHAMPTON
SOUTHEND TUNBRIOGE WELLS
WOLVERHAMPTON branches, or
by Mail Order.

OUR PRICE £7.50

TRANSISTORISED LC.R. AC.
BR/8 MEASURING BRIDGE

A new portable
bridge offering
exceilent renge and

ohm-11.1 megohm % 1% Induct-
ance: 6 ranges: 1 microhenry- 111

10pf-1110 mfd + 2% Turns Ratio:
6 ranges: 1:1/1000-1:11100 £ 1%
Bridge Voltage et 1.000cps. Opera-
ted from 9-voit battery. 100 micro-
amp meter indication. Size 7" x

5 %2 QuR PRICE £27.50 »a.p'30p

PS200 Regulmd POWER
SupPPLY UNIT

Solid l(ltl Van.bll
output 5- vV DC
up to 2 Amp Inde-
pendent meters to
monitor voluqa and
current, Output
220/240V AC.
ize: 190 x 136

98mm.
OURPRICE £19.95  parsop

~ RANK AUDIO
RA-21 UT STEREO AMPLIFIER
71 - 73 wattsrms. Inputs for
magnetic phono. tuner, tape and
aux. Separste base. treble.

balance and volume controls.
Headphone socket. Teak casa.
Unrepeatable offer.

OUR PRICE £17.50 par s0p

Spanning
nearly two
octaves,
including
semi-
toneas.

e ~ This instrument
will give hours of enjoyment
to ali 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/otf switch, vibrato switch,
earphone socket and external

TE16A TRANSISTORISEO
SIGNAL GENERATOR
5 ranges, 400kHz
10 30 MHz. An
nexpensive
mmumom tor

the handy-man.
Operstes on 9V
battery. Wide
u:z t0 read

lo. B0OkHz

modulation.
Size: 149 x 149 x 92mm Complete
with instructions and feads.

OUR PRICE £8.97

P&P 30p

BATTERY/LEVEL PANEL
INDICATOR
250 uA18mm
18mm Panel
mounting.

P&P 15p Discounts for quantity.

VHF 105

V D.C. socket.

9
OUR PRICE £7.95 par 50p.

This unit will give
instant reception

of the ground-to-
air, air-to-ground
waveband. Simply
place beside any

AM or FM Radio,

covering B35-1605 kHz. 88-108
MHz - no conversion or conne:
tion required. This converter is

TE-20D RF SIGNAL
GENERATOR
Accurate wide renge
signal generator
covering 120 kHz-500
MHz 0n 8 bands.
Directly cailbreted.
Vanabie R.F.
attenuaior audio output. Xtal socket
for calibration. 220/240Y a.c.
Brand new with nstructions.

Size 140mm x 215mm x 170mm.

OUR PRICE £19.95

P&P §50p.

— e e
'ARF 300 AF“RF SIGNAL

GENERATO

All transistorised
compact tully
porteble. AF sine-
wave 18Hz to 220
kHz. AF square
wave 18Hz 10 100k
Hz, Output Squere/
Sine wave 10

P.P RF 100kHz to
200MMHz. Output
1V maximum,
220/240V AC operation. Complets
with instructions and leads.

OUR PRICE £37.50

P&P 50p
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NEW GOLDRING G102 KIT

Belt-drive 2-speed turntable in kit
form complete with pick up arm
and head shell.

OUR PRICE £16.95 pap 750

self p red by one 9-volt (PP3
Type) battery and comes

BINATONE OIGITAL CLOCK
Attractive
ivory case.
Large clear
numbers for
hours, minutes
and seconds.
A.C. 240V operation. ’
Size approx. 63 x3x 33 inches.

with a full set of instructions and

battery.
OUR PRICE £3.50 Pars0p

Just arrived — the sensational
WIEN ET1008
CASSETTE!
RECOROER

complete with

OUR PRICE £4.50 parsop.
SINCLAIR ICI2

printed circult \\q‘
mounting board

INTEGRATED
OUR PRICE £1.50 p g p1sp.

Ahighly

recom-

VU METER TYPE 3
Size:33mm  20mm.

£1.25 Par 15p

cassettare-

corder at this
;eria‘l:: low Laskys ?BNEE
FANTASTIC VALUE! P&P 50p

CIRCUIT

AMPLIFIER

SINCLAIR Pro;ecl 80 Modules
240 Powsr Amp.

SPECIAL OFFER! CONVERT YOUR
STEREQ SYSTEM TO 4D SOUND

260 Power Amp. £7.l5

Stereo B0 Pre-Amp. £13.95

r Unit £7.45

£12.95

oder £8.96

Supply £5.95

Supply €8.95

P28 Power Supply £8.45
Transformaer for PZ8  £4.05 P &P S0p

SINCLAIR Project 80 Packages
2x240/Sterec 80/PZ5 £25.44
2xZ40/Stereo 80/PZ6 £27.84
2x260/Stereo BO/PZ8 £29.84 |

X411
tuch

nos &-6ae

This clever unit snables you to add
40 sound to your existing system.

SOH8V MONO/STEREO
HEADFHON

Volume conlrol lur

each channel. 4/16 ohms
impedence. Frequency
response 20Hz ~18kHz.
Complats with 10h

coiled lead and jack

OUR PRICE £4.09 ~  Pap 30p

‘ achieve the faritastic 40 quadro-

Complete with simple connection
details. Use thisconverter
{together with 2 extra speakers) to

phonic sound! The effect of being
immersed within the music
bacomes a thrilling new
experience (2 year guarantee).

-TE1021 Stereo Listening Station

For balancing
and gain setection

All kits are complete with compre
hansiva easy to follow instructions snd .
covered by full guarantee.

Post and Packing 15p per kit.

...... £5.61
£3.29
£3.20

AF35 Emitter amptifier f2.42
AF80 0.5W mic. amplit £4.86

AF305 Intercom.
AF310°2 Mono Ampll
M160 Multi-vibrator.

M187 VU Meter..... b
M192 Stereo balance met. £5.93
LF380 Quadraphonic device.. £ 8.42
ATS Automatic light contrdl.. £3.75
AT30 Photo cell switch unit... £6.68
ATS50 400W triac light

drmmev/s eed cantrol £5.18
ATS56 2,200W triac light

dimmer/speed control.. €6.75
ATE0 1 channel light control.. £10.82

AT65 3 channe! light control.. £ 16.52
GU330 Tremolo unit.q........... £8.10
HF61 Diode detector
HF&5 FM transmitter
HF?5 FM receiver.
HF310 FM tuner.

amp!
HF395 broadband aerial amp. £2.10
NT10 Slahlllsed power supply
100m.
NT300 Slablhsed 0. supply
NT310 Power Supply 240 V AC

0r2:18VD.C.at2amps  £564

NT305 Voltage converter...... €564

NT315 Pawer s upoly 240V Ac
tod,5/15V DC, 500mA 2.06

Amateur Electronics by Josty-Kit,
the professional book for the amateur
-covers the subject from basic ps
cipals to advanced electronic tech
ues. Complete with circuit board for
AE1 10 AE10 listed below.

OUR PRICE £3.30 (No vaT)
P&P 25p plus VAT

AE) 100mW output stage. ... £1.55
AE2 Pre-amptifier, £1.32
AE3 Diode receiver. €205
AE4 Flasher. . .. £1.26
AES Astable multi-vibrator. £1.14

AE6 Monostable mulﬂ vibrator (1 1)l

AE? RC generatoe., 11.08
AES Bass filter. 51.05
AEQ Treble fiiter.. £1.08
AE10 CCIRA filter, £1.05

of 1o

swuchmq Two
gain controls,
switch, sterec haadphona sockst.

speakers on—off siide

OUR PRICE £2.25

OUR PRICE £3.95 pa.p 50p

P&P 15p

Practical Electronics

Also see previous page

ALL PRICES
EXCLUDE VAT
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(GEW) PANEL METERS

3 LISLE

SEW PANEL METERS ARE STOCKED AT OUR

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 flustrated brochure.

CLEAR PLASTIG MODEL SD640
Size: 85 x 84mm

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

CLEAR PLASTIC MODEL SD830
Size: 110 x 83mm
5

300V AC .

VU Meter ..
CLEAR PLASTIC MODEL MR 45P

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

Size: 60 x 50mm
S0uA .

OuA . *€280°
200uA . *€3.60°
500u A . *€3n0°

0-50uA 150V OC . .+ €2.80°
20-0-100uA —
o 20 onus BAKELITE MOOEL $80 Enlarged Window
y 300V AC . £4 85 SmA Size: 80 x 80mm
. £4.40 VU Meter €500 OmA €4 80
EDGWISE MODEL PE70
Size: 90 x 34mm

MODEL ED107 EDUCATIONAL METER

Size: 100 x 90 x 150mm including terminal

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

50uA

4.
glEl‘\;‘ P‘IaASTIc MODEL MR 38P VU Mator €4 80
e o CLEAR PLASTIC MODEL MR 52
WuA Size: 60 x 60mm /
M 200u A .
~ 0u

CALL INTO YOUR NEAREST
LASKYS BRANCH OR
SEND COUPON BELOW
FOR NEW 32 PAGE
HI-F1 PRICE LIST

CENTRAL LONDON
48) OXFORD 5T 01-493 8641
3 LISLEST. WC2 00-437 8204
34LISLEST. WQ2 00437 2158
148 EDGWARE RD. W2 01-723 9769
193 EDGWARE RD. W1 0i-723 8211
207 EDGWARE RD. W2 01-723 1274
3i | EDGWARE RD. W2 01-242 0387
346 EDGWARE RD. W2 001-723 4453
382 EDGWARE RD. W2 01-7234194
109 FLEET ST. EC4 0i-3535812
152/3 FLEET ST. EC4 0i-353 2833
10 TOTTENHAM CT. RD. 01-637 2232
27 TOTTENHAM CT. RO. 01.636 3718
33 TOTTENHAM CT. RD. 01-636 2605
42/45 TOTTENHAM CT. RD.  01-636 0845
257/8 TOTTENHAM CT. RD.  01.580 0670

86 SOUTH ST. ROMFORD 20218
205/206 CHURCHILL WES'

VICTORIA CIRCUS, SOUTHEND 0702 612241
UCESTERSHIRE
16/20, PENN ST. BRISTOL 0272-20421

KENT

$3/57 CAMDEN RO., TUNBRIDGE WELLS
0892-23242

LEICESTERSHIRE

45 MARKET PLACE, LEICESTER
0533-537478

NORTHAMPTONSHIRE

73 ABINGTON STREET,
NORTHAMPTON  0604-35753

NOTTINGHAMSHIRE

S.7 LOWER PARLIAMENT STREET,
NOTTINGHAM

OXFORDSHIRE

16 WESTGATE SHOPPING CENTRE, OXI

STAFFORDSHIRE

WOLVERHAMPTON
0902-23384

SURREY

1046 WHITGIFT CENTRE, CROYDON

01-681 3027
38/40 EDEN ST., KINGSTON  01-546 127t
0i-948 144)

116 CORPORATION ST., BIRMINGHAM
021-236 3503

ALL BRANCHES OPEN FROM
bpm MON 10 SAT

OUR CUSTOMER
SERVICES DIVISION at head office
will answer all your enguiries -

just ring 01-200 1321
EXPORT persor

arranged-for overse

xports
s.visitors
Goods specially packed
insured and despatched to all
parts of the world at minimum
cost exclusiveof VAT
Payment by bank transfer
certified cheque, postal order
or money orderin any

BARCLAYCARD
& ACCESS

Phone your order
to 01-200 0037 or
call into any branch

NO DEPOSIT TERMS
availabie on most goods
for personal callers

CHEQUES TO THE VALUE OF £38.
ACCEPTED FROM PERSONAL SHOPPERS
WITH BANKERS CARC. 1N OTHER CASES
AND FOR AMOUNTS IN EXCESS OF £38.
PLEASE ALLOW TIME FOR CLEARANCE.
BANKERS DRAFTS ACFFPTED.

Al prices correct st 13/1/75 but
subject to change without notice E.80.E.
A membdes of the

|om15x‘; AZ: B
50-- €810 i
1mA @ £7.80 .
1.0-1mA .. €7.80 ' -
1ADC . £7.80 i 20A “ e gaage| 30WULFRUM WA
B4 BC C1js0 300V AC .. .. €350 30A AC . *€340°
BVBE o o e BAKELITE MODEL MR 65 Size: 80 x 80mm
.- £5.40 o
CLEAR PLASTIC MODEL MR 85P caot
Size: 120 x 110mm_ €3.76 32 HILL ST. RICHMOND
BOuA .. .. . «5.60 £4.05
100uA - e £4.00
200u - 5.50 £3 70
B00uA .- £6.40 £3.60 £3.20
B3 £3.70
CJISO £3.70
€348 Y
£3.56 £3.70
£380 £3.70 9
A £370 am
£3.40 £3.70
£3.40 £370
£3.40 €3.70
€340 €370
€£3.720
£3.40 £3.70
£3.40 ¥
€340 £3:50,
G i
i £3.40 €370
€3.70
* €638 POSTAGE & PACKING 15p 2
. .
240° Wide Angle = e g
L'mMIAN;E;EHsi I TO LASKYS CUSTOMER SERVICES DIVISION
& SO.P A P"1 sp"‘"‘ Audiotronic House, The Hyde, London NW38 6JJ. Tel:01-200 1321 I
MW1-880 x80mm l l Please send me the fi ing items X
currency.
£6-90  paP 150 I '
YAMABISHI VARIABLE l |
VOLTAGE TRANSFORMERS | FOR s2Pagelct| |
xcellont guality at ) t. Input: N —
ﬁgVE“’ss ol b AT I MAIL TOTAL PURCHASE PRICE —— (inc. P&P and VAT) :RII(F:'E I
DEL S260 BENCH MOUNTING
Pap ' I enclose cheque postal order money ordet LIST I
S ae i | ORDER |
‘8A  £17.50 WP 1 wish to pay by Barclaycard/Access I I
8A  £30.35 €1 I We offer a speedy and my number 1
:g: gg}g g . I and efficient '
gg: %% Ef: I service by mail ENE I
.00 €1,
40A £120.00 £1. order. Remember 4, pnpegg |
| w2dd 8% vat
L PR’CES I to total value of I
AL goods including 0 I
EXCLUDE VAT | sonmascim \ ,
L Registered n Enyland No 347947 at12 Lower Ginsvennr Place London SW1OEx PE4
— e en n e — — e S (e S — S — — . S .
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ALL PRICES INCLUDE V.A.T.

SPEAKER BARGAINS
EMI 13in X 8in 3, 8 or 15 ohm
Plain 2:05
With Co-Axial Tweeter
8 vhm only 2:20
Twin Tweeter 8 ohm only 385
Type 350, 8 ohm, 20W
63in, 8 ohm, 10W
8in, 8 ohm, 10W
12ip, 8 ohm, 20W
8in x 5in, C/Mag. 5W
8in x 5in, Dual cone 8 ohm,

10
ELAC 6}in 8 ohm Dual cone

ELAC 8in 8 ohm Dual cone

ELAC 10in 8 ohm Dusl cope

GOODMANS 6in 8 ohm Dual
cone

7in X 4in, 3 or 8 ohm

ADASTRA 10in, 8 or 15 ohm,
10w

BAKER GROUP 25 12in, 8 or
15 ohm, 25W 95
P. & P 40p per speaker
5in, 8 ohm, C/Mag. 0-85
2%in, 8 ohm or 64 obm
P. &P

TWEETER AND CROSSOVER

EMI 31in, 3 or 8 ohm C/Mag, 1:30
Cone Tweeter 8 or 15 ohm, 10W 2:60
Cone Tweeter 8 ohm, 3W 1-45
Horn Tweeter 8 ohm, 20W 6-40

Dome Tweeter 8 ohm, 30W
Crossovers CN23 (3 ohm), CN28
(8 ohm), CN216 (16 ohm)
P.&P.

KIT FORM CABINETS, TEAK
VENEER. 12inX 12in % 6in with 8in,
Sin x 5in or 6}in and 3}in
cutout
17in X 10in X fin with 8in or

13in x 8in cutout
18in x 1lin x 9in with 13in X
8in cutout tor EMI 350
P. & P. each

MICROPHONES
CM70 Planet stick metal,
switch crystal 1-55
DM160 Dynamic omni-dir, ball
meta 4.90
UD130 50K /600 ohm, uni-dir,
ball metal 6-40

TW209 5
CONDENSER MIKE 600 ohm,
uni-dlr 9

Cass. 8tick Mike with R.
Control onjoft switch (2-5
and 3-bmm J/Ply) 1-50
Cass. Stick Mike with R,
Control (Philips type) 170
P.&P. 030

SOLDERING IROKS
ANTEX CN240 15W
9K1 Kit (15 watt iron, 2

spare Bib, etc.) 3-40
X25 25W (low leakage) 2.00
P.& P. 015

—
CARTRIDGES ARD STYLII

ACO8 GP91/28C or 33C 8tereo
comp. 1-00
GP93/1 or 95/1 Stereo cryatal 1-35
GP94/1 or 96/1 Stereo ceramic 1-78
GP101 Crystal comp. 0-80
GP104 Stereo ceramic 1-85
BSR X5M or5XH Crystal comp. 1.70
8X6M or 8X6H Crystal comp. 1-80
SC5M Stereo ceramic 2-60

SONOTONE 9TAHCor 9TAHC/G
diam. 1-80
3509 8tereo ceramic diam. 1.0

GOLDRING G850 2
G800
GS800E

P&P.
D. Dlamond 8tylii for above
GB00/G850
GB00E

P. & P.

BATTERY ELIMINATORS
240V input 6, 7°5 or 9 300mA  2:85

12V (please specify output)
300mA
P.& P.

TAPES Stnd. LP
5in 50p 85p
5%in 85p 80p
7in 80p 1-10p

PLASTIC LIBRARY CASES
5in Reels 18p. 5%in. 22p. 7in. 28p.
P. & P.1-3 9p each. 4 or more lot 35p

LOW NOISE CASSETTES
5 8-10

35p 83p
85p 43p
75p 52p

Cassette Head Cleaner 0-35
P. & P, 1-5 each 0-05
6-10 lot 0-20
11-20 post free

BIB ACCESSORIES
Tape Editing Kit, Ref. 23
Recording Tape Splicer, Ref. 20 1:15
Cassette Tape, Editing, Ref. 24 1.50
Caassette Salvage Kit, Ref. 29 045
12's Cassette Case, Ref. 34 1.50
Stylus Balance, Ref. 324 1.20
Spirit Level, Ref. 46 0-50
Hi-Fi 8tereo Test Cassette 210
Groove-Kleen Record Cleaner  1-80
P.& P. 015

CALCULATORS
SINCLAIR Cambridge 212-95
Bcientific £19-85

WHARFEDALE SPEAKER
BARGAINS

Linton 2 Kit (pr.)

Glendale 3 Kit (pr.)
Dovedale 3 KIt (pr.)

Denton 2 8peaker (pr.)
Linton 2 8peaker (pr.)
Dovedale 3 Speaker (each) 42:00 2:
Glendale 3 8peaker (pr.} §7-00 3-
Kingsdale 3 8peaker(each) 58-95 4

Sonaaooa
SoooESSoN

Send 25p tor COMPLETE CATALOGUE, refundable upon frst order.
ALL OUR MERCHANDISE I8 FULLY GUARANTEED
Subject to manntactarers’ increase and availabilily

Riversdale Electronics

Mail Order Department PE/4
P.O. Box 470, Manchester M60 4BU
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42 X 42mm meters 100uA, 500uA,

- e ImA, 500mA, £2:76. I1p P. & P.
s s, ] 60X 45mm meters 50uA, 100uA,
S 500uA ahd ImA VU meter, £2:92,

. 11pP. &P,
- Edgewise meters 90mm X 34mm

ImA, £3-40. |1pP. & P.

4iin x 3iin METER. 30uA,
50uA or 100uA, £3-85. |1p P.& P,

MULTI-
TAPE ———a * METER
RECORDER Model D62
LEVEL V" 20,000 ohm/
METER
= volt, £7-65.
500uA, T0p. SpP. &P. 15p P, & P.
CARDIOID
DYNAMIC
MICROPHONE @"‘\ - )/
Model UD-130.  Fre- aal i 2

50-
quency response 50 3 WATT STEREO

15,000¢/s. Impedance
Dual 50K and 600 ohms, AMPLIFIER
€6:55. |IpP. &P, €4:30. 10pP. &P.

All above prices include 8% V.A.T. LARGE S.A.E. for List No. I!.
Special prices for quantity quoted on request.

M. DZIUBAS
158 Bradshawgate < Bolton « Lancs. BL2 IBA

Dimmit

dimmers and lighting
control systems

fHustrated is the popular
PMSD1000 module. A 1kW slider
control  dimmer, interference
suppressed, 60mm slider range
size 12 x 5 x 4cm. Ideal for low
cost stage and disco lighting. Used
by schools, theatres, studios, etc.
Complete with scale plate, fixing screws
and full instructions. £7-25 inc. VAT and

fitustrated is the DD61 dimmer system.
Contains: six 1 kW slider dimmers type PD1000,
six outlet sockets, a master contro! and a mains
on/off switch. Size 58 x 22 x 12cm. A complete
system in one unit for stage or disco lighting, etc.
Also available DD261 dimmer system, as above, but with
2-preset arrangement. Future systems available with 2 kW
dimmers. Specials made. DD61 £97-20 inc. VAT and P. & P. DD261
£117-72 inc. VAT and P. &4 P.

The Dimmit range includes standard wail mounting models for
home and office, etc. Professional modules for industrial heating
applications, etc. Rotary and slider control versions. Ratings:
1000W; 2000W; 3000W; 110V and 240V.

Mode! SL800 sound to light converter. Modulates the light in time
with sound. Built-in microphone. No connections to speaker required.
Simple wiring—similar to dimmer. Rating 800W. y

All products are guaranteed and are supplied with full instructions
and applications. Full after-sales service. Technlcal advice given.

For full Information on all modules and fighting controf systems
send 15p for our Illustrated catalogue and price list. Callers welcome;
visit our showroom for a demonstration of any of the modules or
systems. Mon—Fri. 9.30 to 6.0 p.m. Sat. by arrangement.

YOUNG ELECTRONICS LTD.

184 Royal College Street, London NW1 SNN. Tel. 01-267 0201
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Sinclair
Project80

i
L

For elegant, versatile, stereo hi-fisystems
designqd and built by you!

until recently, if you wanted a first-ciass hi-fisystemyou
had two waysto getit.

You could buy the individual electronic components
and build asystem fromscratch. if youwerean electronics
genius -fine.

Or you had to buy ready-made units. Expensive - and
duil. About the only creative pleasure you'd get would be
matching your amp and your speakers, or making your
speaker enclosures.

Sowhat's new?

Acomprehensive hi-fi Svstem combiningthe
enjoyment and satisfaction of build-it- yourself (without
too muchstruggle) ...areal value-for-money feeling...and
results of the highest quality.

It's the new Sinclair Project 80.

How does Sinclair Project 80 work?

Project 80is acomprehensive set of hi-fi modules, or
sub-assemblies. Amps...pre-amps... FMtuners...stereo
decoders...control units... everything you needto
assembie hi-fi units. They're all designed to look alike and
they're allcompletely compatible with each other. Simply
decideonthe specifications of the unit you want to build...
buy the necessary modules...connectthem...and

house them.

No need to buy everything at onceforyour eventual
set-up. Allthe modulesare deS|gneci so that you canadd to
them as your system grows - whether or notit's based on
Project 80.

This applies to refinements, likefilters...to up-grading,
adding a second set of amps, say, for greater output...orto
realinnovation, like quad. (tAdd a Project 80 quad decoder, a
power supply, a pair of amps, anda pair of speakers - and
your stereo’'s gone quad.)

Is it difficult to build?

Not at all. The modules are complete inthemseives. All you
do is connect them to your turntable... your speakers...or
to each other. It's absorbing, but if you can solder wirestoa
5-pin DIN plug, you can buiid a complete system with
Project 80.

Practical Electronics  April 1975

And if you're not so hot withasolderingiron?use
Project 805. Project 805 uses Project 80 modules, but
provides speciai clip-ontagged wire connections -
absolutely no sotdering required.

ANd, of course, both Project 80and Project 805 come
complete withinstructions for easy, step-by-step assembly.
But if youdo runinto problems, just call our Consumer
Advisory 5ervice who are always happy to help.

OK.Wheredolgo fromhere?

Over the page! There you'll see’for yourself the exacting
specifications to whichSinclair Project 80 modulesare
made, and you'll see some suggested systems.

As you skim the suggestions, remember all Project 80
modules are backed by the remarkable no-quibble Sinclair
guarantee. Shoutd any
defectarisefrom
normal use withina
year, we'llservice
the moduies free
of charge. wWhat
could be fairer
than that?

I = ili!l"iii i ;
i ....J.”nn BT ‘mwn 3
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Choose the Project 80 modules - '
that areright for you.

| pul pul-2 out bass

| puZ rad tape

right
left

Project 80 pre-amp/control unit

The control centre of Project 80
Withits distinctive white-on-
matt-black styling and plastic
controlsliders, it'sapleasure to
look at, as wellas to use

Specification

(9 .inx2INx+in)Separate
slider controlson each channel
fortreble, bass and volume.
Inputs: PU magnetic - 3mv (RIAA
corrected). ceramic - 350 mv,

afc MHz 88 92 96 100 08 |
| |

channel 0 10 20 3040 50 60 70 4

Project 80 FM tuner

Excellent reception froma tuner
only 31, inlong x 4 1N deep!
Styled to match Project 80
controf unit

Specification
(31.inx21INx 5101 Tunes87 5 MHz
t0108MHz. Detector: IC balanced

.
stereo

Project 80 stereo decoder

Designed for use with Project 80
FM tuner. Soid separately to

Project 80 active fliter unit

Eliminates scratch and rumbie
thigh and low-frequency noise).

280

Radio100 mv; Tape 30 mv.
S/Nratio:60dB.Frequency
range:20Hzto15kHz2 + 1dB.
Outputs: 100 mv and tape plus
ABmonitoring. Press buttons
forPU, radioand tape.
Operating voltage: 20V - 35V.

Price. £13.95 + VAT

coincidence(IC equivalent to 26
transistors) Distortion: 0 3% at
1kHz for 30% modulation.
Sensitivity: 5 pv for 30 dB signai
to noise. Output: 100 MV for 30%
modulation. Aerialimp: 75 Qor
240-3002. Features: dual varicap
tuning, 4-pole ceramic filter,
switchable AFC.

Operating voltage: 23V -30V

Price: £13.95 + VAT

keep down the price of amono
FM system, but also to make the
stereo decoder available for use
with existing mono FM tuners,

Specification

“+.in X 2inx% 1IN 1IC equivalent
to 19transistors. LED stereo
indicator glowsred.

Price: £8.95 + VAT

Specification

414 inx 2inx44in)voltage gain:
-0.2dB.Frequencyresponse:
filter at zero: 36 Hz - 22 kHz; HF
(scratchyout: variable 22kHz to
5.5kHz,12 dB/octave slope; LF
(rumble) out: -28 dBat 28 Hz,
9dBsoctave slope.

Price: £7.45 + VAT

Project 80 power ampliifiers

Two different amplifiers,
designed to be used separately
or combined, with Project 80
modules or as add-ons to existing
equipment. Protected against
shortcircuits and damage from
mis-use.

240 Specification
(2%inx3inx%sin.}8transistors.
Input sensitivity: 100 mv
Qutput: 12WRMS5 continuous
into 8 Q(35V).Frequency
response: 30Hz - 100kHz + 3dB.
S/Nratio: 64 dB. Distortion: 0.1%

Power supply units

Range of power supply unitsto
match desired specification of
final system.

PZ5 Specification
unstabilised. 30V output.
Including mains transformer.

Price: £5.95+ VAT

at10wWinto 8 at 1 kHz. voltage
requirements:12V -35V.
Loadimp:4 Q-15(); safe on open
circuit. Protected against short
circuit. .

Price: £5.95 + VAT

260 Specification

(271N X 3% iN X %4 iN.) 12 transistors.
Input sensitlvity: 100 mv - 250 mv.
Output: 25 WRMS continuous
into 8 Q2 (50 V). Frequency
response: 10 Hz to more than
200KHz + 30B.S/Nratio: better
than 70dB. Distortion: 0.02% at
10Winto 8 Qat 1kHz, voltage
requirements:12v-50V.
Loadimp:4 QY min; maxsafe on
opencircuit. Protected against
short circuit.

Price: £7.45 + VAT !

PZ6 Specification
Stabilised. 35 V output. Including
mains transformer.

Price: £8.95 + VAT

P28 Specification

Stabilised. Output adjustable
from 20V to 60V approx.
Re-entrant currentlimiting
makes damage from overload or
even shorting virtually
impossible. without mains
transformer.

Price: £8.45+ VAT

s CEREERREATIUENSICA SRR N T AT
L1111 1 treble l 3 || volume. ;I‘ Nl
| EHEH |

5

Project 80 SQ quadraphonic decoder

Combines with and exactly
matches Project 80 control unit
for true quadraphonics. This
unitisbased on the CBS SQ
systemandisacomplete
quadraphonic decoder, rear
channel pre-amp and control
unit.

Specification
{92 inx2inx3: inConnects with
tape socket on Project 80

control unit or similar facility on
any stereo amplifier. Separate
slider controls on each channel
for treble, bass and volume.
Frequency response: 15 Hz to
25KHZ + 3 dB. Distortion: 0.1%.
S/Nratio: 58 dB. Rated output:
100 mV. Phase shift network:
90+10 100HZ tOo10 kH2.
Operating voltage: 22V - 35V,

Price: £18.95 + VAT
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Sinclair Q16 speaker

Originaland uniguely designed
speaker of outstanding quality.

Specification o
(93sinsquare x 4% indeep.)
Pedestai base. All-over black
front.Teak surround. Balanced
sealed sound chamber. Special
driver assembly. Frequency
response: 60 Hz to 16 kHz.
Power handling: up to 14 WRMS.
impedance:8Q.

Price: £8.95 + VAT

Practical Electronics  April 1975

Project 805 ampiifierkit

Contains following Project 80
units:

Project 80 control unit

2 x240 power amplifier modules
1x PZ5 power supply unit
Mastertink unit

on/off switch

plus pre-cut wiring loom with
clip-on tagged wire connections,
nuts and bolts, instruction
manual.

Price: £39.95+ VAT

Project 8050 quadraphonic
add-on kit

converts your existing stereo
hi-fisystem toquad using
solderless connections.

Contains following Project 80
units:

Project 80 SQ quad decoder/rear
channel pre-amp andcontrol
unit

2X240 power amps

PZ5 power supply unit
Mastertink unit

On/off switch

pius pre-cut wiringloom with
clip-on'tagged wire connections,
nutsandbolts, instruction
manuat.

Price: £44.95 + VAT

some system suggestions
from Sinclair

1.Quadraphonicsystem: 25 W per channel RMS
Pre-amp/control unit + quadraphonic decoder + 4 x Z60
amps + 2 X PZ8 mains power supplies + (2 x mains
transformers) + (4 x equivalent speakers) + (turntable).
Totai Project 80 cost: £79.60 + VAT.

2. Stereo ampilifier:12 W per channei RMS
Pre-amp/control unit + 2 x 240 amps + PZ6 power supply + t
2xQ16speakers. Totai Project 80 cost: £52.70 + VAT.

3.Stereo tuner/amplifier:12 W per channel RMS
Pre-amp/control unit + FM tuner + stereo decoder + 2 x 240
amps +PZ6 power supply + 2 X Q16 speakers. Total Project
80 cost: £75.60 + VAT.

Other applications

4.PAsystem
(Mic) + pre-amp/controi unit + 240 amp + PZ6 power supply
+2xQ16speakers. Total Project 80 cost: £46.75 + VAT.

5.Convert existing mono record-player tostereo
Pre-amp/controi unit + 240 amp + Q16 speaker. Totai
Project 80 cost: £28.25 + VAT.

What more can we tell you?
The basic facts are covered on these two pages. And you'it
find Project 80 at stores like Laskys and Henry's.

But before youlook, why not get really detaited
information? Clip the FREEPOST coupon for the fully-
illustrated Project 80folder —today!

Sinclair RadionicsLtd,
LondonRoad, stives, Huntingdon, Cambs., PE17 4HJ.
Telephone: St lves (0480) 64646.

— (g [ — ||

expandable hifi

Sinclair Project 80
anewconceptin

To:Sinclair Radionics Ltd, FREEPOST, St Ives, Huntingdon,
Cambs., PE17 4BR.

Pleasesend me, by return post, a copy of the fuliy-
illustrated Project 80 foider.

Name
Address

Please print FREEPOST - no stamp needed. I
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TO MAKE WAY FOR NEW ADDITIONS

<~ AMTRON~

Type 1/24 25/99 100 + Type 1/24 25/99 100 +
[3 £ £ £ £ £
SN7400 0-14 0-13 0-12 SN7454 0-15 0-14 0-13
SN7401 0-15 0-14 0-13 SN7460 0:15 0-14 0-13
SN7402 0-15 0-14 0.13 SN7472 0-28 0-27 0-25
SN7403 0-15 0-14 0-13 SN7473 0-33 0-32 0-30
SN7404 0-18 0.16 0-15 SN7474 0-33 0-32 0-31
SN7405 0-18 0:-16 0-15 SN7475 0-51 0-49 0-47
SN7408 0-18 0-16 0-15 SN7476 0-35 0-32 0.31
SN7410 0-15 0-14 0-13 SN7480 0-50 0-47 0-44
SN7412 0-23 0-21 0-19 SN7‘52 0u03 g':g g‘g‘;‘
SN7413 0-33 0-32 0-31 SN748 -34 .
UK160 I.C. Mono Amp. 8 Watt SN7417 0-30 0.20 0.28 | SN7488 3.5 3.33 2.96
Sp.elﬁn!hns SN7420 0-15 0-14 0-13 SN7490 0-49 0-48 0-48
Output powe 8w, Kk SN7427 0:290 0-28 0-27 SN7491 0-99 0-94 0-89
AUX i lmslllvl i a'owv SN7430 0-15 0-14 0-13 SN7492 0-54 0-50 0-47
PMONOP:‘ 0 l:rl . 300 mv SN7432 631 0-290 0-27 SN7493 0-5t 0-50 0-47
R O Vo SN7437 0-31 0-29 0.27 SN7495 0-73 0-68 0-54
tput impedance s SN7440 0-15 0-14 0-13 SN7496 0-83 0-78 0-73
Powsr supply 1215 v DC SN7442 0-70 0-68 0-64 SN74107 0.35 0-34 0-31
Transistors: (1) AD161 SN7445 0-99 0.92 0-86 SN74121 0-36 0-34 0-31
(1) AD162 SN7447 0-98 0-96 0-87 SN74123 0-70 0-68 0-84
ic TAA43S SN7450 6-15 0-14 0-13 SN74145 0-89 0-85 0-79
SN7451 0-15 0-14 0-13 SN74157 0-87 0-81 0-72
£ 6.04 £ 1". 46 Sale Rec. SN7453 0-15 0-14 0.13 SN74175  ~ 0-99 0.95 0-84
RIcE R k Price Retail TTL may be mixed to qualify for quantity prices
UKB80 Oscilloscope Calibrator £1.70 .
UKS2 Telephone Amplifier 5.39 8. oot 4 D'ODES/";RANS'STORSZTXN "
P ZTX107 1 ZTX302 20 P
UK110 St.ere.o Amp. 5+5 Watt 7.55 . 1N 4002 Sp  ZTXTo08 "= ZTX303 15: ZTX500 14p
UK116 Hi-Fi Mono Amp 8 Watt 294 1N4003 8p  ZTX109 114p ZTX310 10p ZTXS01  15p
5 1N4004 8p  ZTX300 14p  ZTX311 12p  ZTX502  20p
UK135 ngh Impedance Pre-Amp 1.42 1N4148 4p  ZTX301 15p  2TX312 12p ZTX503 16p
UK140 Low Impedance Pre-Amp 1.42 MULLARD C280 Poly 250V C Hors (radial lsads for PCB

UK167 C.C.1.R. Stereo Pre-Amp 3.95
UK 195 Miniature Amp 2 Watt 250
UK255 Level Indicator 4.20
UK270 1.C. Amp 6 Watt
UK?275 Microphone Pre-Amp
UK375 27MHz Crystal Calibrator
UK416/C Resistor Substitution Unit
UK425/C Capacitor Sub Unit
UKA435/C Stab. Power Supply
0=20vDC 1 Amp
UK445/C L.F. Watt Meter 5mV=16 Watt
UK465 Quartz Crystal Tester
UK470/C Crystat Calibration Marker Gen
UKS55R/C 27MHz Field Strength Meter
UK610 Power Supply 24V DC 0-6A
UK615 Power Supply 24VDC 1 Amp
UK630 Stab.Power Supply 6V-7-5 9V-12v DC
UK640 Auto Light Dimmer 200 Watt
UK670 Buffer Batt. Charger 12—16V
200mA
UK710/C Four Channel A.F. Mixer
UK765 Multiple Stereo Junction Box
4 x Standard Jack Output
UK835 Guitar Pre-Amp.
UK840 Car Burglar Alarm
UK 855 Electronic Fuzz Box
UK860/C Photo Timer
UK88S5 Capacitive Contact Alarm
UKS00 R.F. Crystal Oscillator [ 20=60MHz
UKZ05 R.F. Crystal Oscillator
3=20MHz

UKS10 R.F. Mixer 12=170MHz
UKS15 R.F. Amp. 12=170MHz
UK920 R.F. Mixer 2:3=27MHz
UK925 R.F. Amp. 2:3=27MHz i
UK930 R.F. Power Amp. 3=30MHz 1.60
UK935 Wide Band Amp. 3=30MHz 1.60 2.

ALL PRICES INC. VAT. POST & PACKING 25p.

FOR ILLUSTRATED
mIHﬂ CATALOGUE OF
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FULL RANGE
SEND/15p TO:

AMTRON UK LTD.
4 & 7 CASTLE ST.
HASTINGS, SUSSEX.
TEL (0424) 437875

TTL AT LOWEST PRICES!

Fast Dellvery by 1st Class Post
All Prices Include VAT (at 8%)
All Full Specificatlon by Famous Manufacturers

mounting): 0-01uF, 0- 015uF, 3¢p; 0
54p; 0:022uF, 0-033uF, 34p; 0-068uF,

Send $.A.E. for jatest clulogua (mcludu hints for usin, TTL otc.). lQF P. & P.on orders under
}O0DS SENT FIRST CLASS POS'
TTL): £5 to £14-98 10%, £15 lnd Ovtr |5% ALL PRICES INCLUDE VAT.

J. C. JONES

Dept. PE4, 46 Burstellars,
St. Ives, Huntingdon PE17 4XX
{Mall Order only)

£2, otherwise POST FREE

047uF, :Hp 0-1uF, 44p; 0-22uF,
4p; 0-15uF, 43p; 0-33uF, up

Discounts (excluding

12ln LONG PERSISTENCE CRY. Full
spec. Price £6-50 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 voll battery and
connect to your scope and have two
traces for ONLY £6-25, P. & P. 25p. (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 purposs scope. Full
instructions supplied. Connect 6-3V
a.c. and use within minutes of recelving.
All this for ONLY £8-75, P. & P. 25p. (Not
cased, not calibrated.)

20Hz to 200kHz WB, SINE and SQUARE
GENERATOR. Fourranges. Independent
amplitude controls, thermistor stabilised.
Ready to use. 9V supply required. £8-85
each, P. & P. 25p. {Not cased, not cali-
brated.)

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

Large quantity of good quallty com-
ponents—NO PASSING TRADE—so
we offer 3b of ELECTRONIC
GOODIES for £1-50. Post paid.

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

P.C.B. PACKS. S & D. Quantity 2 aq. fi—
no tiny pieces. 50p, P. & P. 20p.
CAPACITOR PACK—50 brand new com-
ponents, only 50p, P. & P. 20p.

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. 25p the lot, P. & P
10p.

PHOTOCELL equ. OCP71, 13p eacn.
MULLARD OCP70, 10p sach.

DELIVERED TO YOUR DOOR, fcwt of
Electronic Scrap chassis, boards,
etc. No rubbish. FOR ONLY £4,

MODERN TELEPHDNES. Type 706. Two-
tone grey, £3:75 sach. Two-tone green
£3-75 sach. Black £3-75 each, P. & P. 35p.

Ideal EXTENSION TELEPHONES with
standard GPO type dial, bell and lead
codlng £1.75 each, P. & P: 35p.

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

DIALS. ONLY 75p each, P. & P. 25p.
NIGN VALUE'—PMNTED BOARD PACK

etc.—No 2 boards the same. No short
leaded transistor computer boards.
£1-75, post paid.

BEEHIVE TRIMMER 3/30 pF. Brand new.
Qty 1-8 13p each, P. & P. 15p; 10-98 10p
:lch P.& P.25p; 100-999 7p each, P. & P.
ree

HE CRYSTAL DRIVE UNIT. 18in rack
mount. Standard 240V Input with superb
crystai oven by Labgear (no crystals) £5
each, Carr. £2.

1,000pF FEED THRU CAPACITORS. Only
#0ld 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.AE.

PLEASE ADD V.A.T. AT 8%
o QPEN 9a.m. to 6.30 p.m. ANY DAY
CHILTMEAD _TD

7/9 ARTHUR ROAD, READING, BERKS,
Tel.: Reading 582605/65916

trear Tech College)
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CHINAGLIA DINO - ELECTRICAL AND ELECTRONIC TEST EQUIPMENT MANUFACTURERS

CHNAGLIA <>

PROFESSIONAL QUALITY TEST EQUIPMENT FROM ONE OF ITALY'S LEADING MAKERS

One example from the big range of sophisticated instruments

CORTINA MINOR SE——
33 RANGE POCKET MULTIMETER |

. SENSITIVITY 20,0000 /VOLT (D.C.), 4,0000/VOLT (A.C.).
ROBUST DIODE PROTECTED PRECISION MOVEMENT.
. g! RANGES D.C. VOLTS 0-100mV, | -5V, 5V, I5V, 50V, |50V,

100uF, IF F.S.D.

ACCURACY—RESISTANCE. D.C. VOLTAGE = AND
CURRENT, 2:5%, A.C. VOLTAGE AND CURRENT 3:5%.
RESISTANCE RANGES POWERED BY INTERNAL comTive
BATTVERIES. \ MINOA
COMPACT SIZE : 150 x 85 x 40mm, 350gr. maQfy=

CLEARLY CALIBRATED DIAL WITH = ANTI-PARALLAX [EonsEs \ o

PROFESSIONAL QUALITY COMPONENTS EMPLOYED Chi :
THROUGHOUT. inaglia
FULLY GUARANTEED FOR |2 MONTHS. saLLimo (TR
AFTER SALES SERVICE AND SPARES FACILITIES. .
SUPPLIED WITH ADDITIONAL SHOCKPROOF PLASTICS <>

CARRYING CASE, TWO HIGHLY INSULATED TEST

LEADS AND INSTRUCTION BOOKLET.

SPECIAL 30kV_PROBE FOR o.c. MEASUREMENT AVAIL-
ABLE AS AN OPTIONAL EXTRA

METER PRICE £1630 (p & p 80p) PROBE £8-80 inclusive of V.A.T.

for further information on the * Cortina Minor" or other instruments from the exciting Chinaglia range write or telephone :—

CHINAGLIA (U.K.) LIMITED

19 Mulberry Walk, London $.W.3. Telephone 01-352 1897
TRADE ENQUIRIES WELCOMED

WJ [ D ou're doing it yourself,
= doit with us.
b =

~ [ 3 |
15 /oo \ S0 maz|
15 P\ 1500 |

100mV

a2 v

o  ~

1254
— +25A +15KV

99 o9

\S

=
o000 D ® T ¢
/
= I
QLA T
o® @ \“ =
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hecome
a RADIO-AMATEUR!

learn how to become a radio-amateur Whether your project is electrical or electronic,
. in contact with the whole world. We give SCS Components have|a‘z:mpleftre pr:feml service
3 skilled preparation for the G.P.O. licence for the non-professiona anciranc istributors

of Mullard components and Motorola, Ferranti, Signetics,
G.). and Monsanto,too.0Our Trade Counter can supply you
with all you need, including first-class technical advice.
Or simply send cash with your order.

Never before have you been able to get top quality,
guaranteed components so qulckly, so inexpensively.
Send for a free copy of our latest price list.

[ p——————T Y Y L |

l fl'ee ! Brochure, without obligation to:

=BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL
Dept. EB45, P.0. BOX 156, JERSEY

l NAME : Try us; we think you'll notice the difference.
I ADDRESS : _
SCS Components,
l BLOCK CAPS please l Northfield Industrial Estate, Beresford Avenue,
—~y 1 rr vrrrrrr ¥ & ¥’ @ ' 7 [ [ | ] Wembley, Middlesex HAO 1SD Tel: 01-903 3168
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Even Better AllRound Sound Reproduction!

Newly
designed mat
and trim.

Press button
speed change.

Brushed
Aluminium
trim.

Perspex
cover.

Easy “hinged-
on, hinged-off"
movement.

S.AU.2 Arm
with DAMPED

lowering
device.

New, Improved BD2 Turntable By ( bn”()i.f."e”l g

Manufactured by:- A. R. Sugden & Co. (Engineers) Ltd

Atlas Mill Road, BRIGHOUSE, Yorkshire HD6 1ER

Telephone: Brighouse (04847) 2142. Telegrams & Cables: Connoiseur, Brighouse.

e . =

MONEY BAGE “TR NOT ‘SAYISFIRD,
LARGE. STOCKS, LOVW “PRICES,

ALL BRAND NEW TOP GHADY. PULL
APRC DEVICES.CALLBRS WELCOME,
CATALOGUE/LIST ?REE SEND S4H,

/

SLA7 RED LED 0.3"
DIGIT 0-9DP 89p ea
GREENEYELLOW £1,40

JUMBO LED 0.6" 747
DISPLAY £2.25 ea.

3015F 0-9DP £1 ea.

ZENON FLASH TUBE
£4. .Data 15p.

LEDS red 13P

LEDS 209 STYLE ONLY 13p
TIL 209 WITH CLIP RED 15p
TIL 211 & CLIP GREEN 29p
LARGE 0.,2" & CLIP RED 17p ea
LARGE 0,2" CLIP GREEN 30p ea
209 STYLE OR ,2"ORANGE 29p ea
INFRA RED LED :1,2N5777 3317

PHOTO (C &1P

TEC12 PHOTO AMP/SCMITT/RELAY
DRIVER or LED TTL INTERFACE 81p

ea
ea
ea

FLUORESCENT LIGHTS 12V MADE IN UK
8 WATT 13" €3, 13W 22" £3.50

LIGITAL CLOCKH

IC AY51224 4 DIGIT CLOCK £3.75

MM5311/4 6 DIGIT CLOCK ¢7
CASSETTE |
mechanics £1878

NEW 8tk CARTRIDGE MECHANISM ¢8

STEREO CASSETTE MECHANISM ¢13,75
Suitable for 'PW ASCOT' recorder
with heads etc.SEND 15p for DATA

III'I'EGRA'I‘ED
CIRCUITS

709 DIL14 29p

555 TIMER 54p
703 RF/IF 28p
709 T039 23p
709 DIL 14 28p
710 DIL 14 34p
723 Reg. 54p
741 DIL 8 27p
741 DIL 14 29p
741 TO99 29p
747 2x741 70p
748 DIL 8 33p
7805 5V £1.40
7812 & 15 £€1.40
76013 6W AF €1

8038 SIG GEN £3

Ca3028 €1
CA3046 55p
CA3048 £2
CA3052  ¢1,50
CA3054 £1
LM300 2-20V €2
LM301 OPA  45p
LM304 0-40V €3
LM307 OPA  49p
LM308 HiBo 95p
LM309K 5V £1.48
IM372 IF €1.80

LM377 2x2We2,87
LM380 2W AF 8%p
LM381 2xPre £2
LM3900 4xOPA69p
MC1303 £1.20
¥C1306 49p
MC1310&LED¢2.65
MC1312 8Q £2.10
MC1330 69p
MC1339 2xPre €1
MC1350 55p
NE536 fetOPA £2
NES540 Driver €1
NE550 2vRef 79p
NE555 Timer S55p
NE556 2x" €1.20
NE560 PLL £3.15
NE561 PLL £3.15
NE562 PLL £3.19
NE565 PLL £2.69
SN72709 709 28p
SN72741 741 26p
SN72748 748 33p

SN76660 IF £1
SN76611 IF€1,25
TAD110 &IF €2

TBA810 7WAF 99p
ZN414 RX £1.09

SPECIAL OFFERS

2N3055 FULL HIGH SPEC 115W 37p
741C 8PIN DIL 27p.MFC4000B 33p
NE555 TIMER 55p,ZN414 RX €1,09
BC109 9p.2N3819e 16p.BFY51 15p

’ tl”l“

7400 GATES 13p
7404 INVERT 17p
7401/2/10etcldp
7413 SCMITT 31p
7440 BUFFER 14p
7447 DRIVER 89p
7470 & 7472 29p

1_/NTIL

7473/74/76 29p
7475 45p
7490 52p
7491/2/3/4 59p
74100 74175 €1

74121 32p

4123 59p
74141(&7441)73p

TRANSISTORS
& DIODES

Price each
AC127 & 128 16p
AC187 & 188 19p
AD149 43p
AD161 & 162 33p
BC107 & 108 9p
BC109 10p
BC147/8/9 10p
BC157/8/9 12p
BC167/8/9 12p
BC177/8/9 18p
BC182/3/444L10p
BC212/3/444L11p
BCY70/1/2 17p
BD131 & 132 39p
BFR51

BFR50/51 23p
BFR50/51 23p
BFR88 250V 29p
BFY50/1/2 15p
BSX19/20/21 16p’
MJE2955 90p
MJE3055 65p
MPU131 PUT 49p
0A81 0A81 6p
OABL & OA91 6p

TIP 28 & 30 52p
TIP 31 & 32 69p

MATCHING 16p
INS,BUSH SET10p
TIP 41 70p
TIP 42 88p
TIP 2955 90p
TIP 3055 55p
TIS43 see2N2646
ZTX109&301 13p
1N4001 4p
1N4004 & 7 7p

1N4148 & 914 4p

2N697 14p
2N706R8 11p
2N2646 UJT 32p
2N2904 & 5 20p
2N2926royg 9p
2N3053 17p
2N3055 115W 37p
2N3563 & 64 16p
2N3614 49p
2N3702 & 3 9p
2N3704 & 5 10p
2N3706 & 7 8p
2N3708 & ¢ 8p
2N3710 & 11 10p
2N3819E FET 16p
2N3823E FET 17p
2N3904/5/6 15p

FULL SELECTION IN OUR FREE LISTS,

NEW TRAMPUS FULL SPEC PAKS
PAK 4 10 RED LEDS our choice f1
PAK B 4 741 OP amp £1
PAK C 4 2N3055 £1.D 12 BC108 €1
PAK E 10 BC182 £1.F 11 2N3704 €1
PAK G 8 BFY51 £1.H 9 2N3819etl
PAK J 9 2N3053 €1.K 40 1N914 £1
BZY88 400mw 1A/50V SCR 360

ZENER DIODES 9p

BRIDGE RECT
1A 50V 20p

BR100 DIAC 25p

TAG1/400 55p
€106 & 7 SCR D1
447400V 53p
SC146D TRIAC

104 400V 75p

vero

VERO PINSx36 28p

COPPER CLAD VEROBOARD 0.
23"x5" 28p 23x3]" 26p. 31x31{"31p.
3i"x5" 31p 3ix 17" €1,50

DIL IC's BOARDS 6x4i"
24 way edge connector =
36 way 90p. PLAIN 3{"x17" ¢1.
FACE CUTTER 45p.FEC ETCH PAK 50p

BAR®Hen69p

PRINTED CIRCUIT BOARD KIT €1, 69
DECON NO MESS ETCH PAK NEW 69p

DECON DESOLDER BRAID REEL 59p

HEATSINKS

5F/TO5 & 18F/TO18 Sp ea.TV4 15p.
TV3/T03 16p.EXTRUDED 4" 4Y1 29p.

TGS308 GAS DETECTOR ¢1.80 ea
LOGIC PROBE TTL TESTER PEN ¢5

CAPACITORS

CERAMIC 22pf to 0,luf 50v 5p.
ELECTROLYTIC: 10/50/100 uf in
10v 5p.25v 6p.50v 8p.2uf/10v 5p.
1000 uf/25v 18p,200/500 25v 9p

POTENTIOMETERS (POTS) 4B or EGIN
LIN or LOG ROTARY 13p,SWITCH 14p
DUAL 45p.oLIDERS 29p.STEREO 57p
KnoBs 7p.PRESETS 6PRESISTORS 14D
SWITCHES: SPST 18p. DPDT 25p.

Din pLUGS ALL 12P. SockeTs 10p,
ALI CASES AB5/AB7 50p.AB13 65p.
TRANSFORMERS 1A 6vév or 12v12y
Only £1,34.100mA type CT 75p.

UL socheis

TEXAS GOLD
LOW PROFILE ea
8,14,& 16 PIN 13p

SOLDERCON STRIPS
100 PINS 50p.1K £3,

284
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I'PRE-PAK

Bargains in Semi-Conductors,components, modules & equipment.
BARGAINS FROM OUR FREE CATALOGUE CHALLENGING VALUES!

6th edition. 20 large pages filled with real bargains In transistors,
1.C.s. components, equipment, etc. Send large S.A.E. with 6p stamp
for your FREE copy by return. Meanwhile, for prompt delivery
order from our ad. this month NOW.

B.P.P. TRANSISTOR PACKS
ALL AT 50p EACH v
TESTED AND GUARANTEED STIRLING SOUND AUDIO MODULES come to

BM 4 iN4007 Sil. Rec. diodes. 1,000  H39 6 Integrated circuits 4 gates you as baslc units assembled on VP.C.B.S enabling

PIV 1 amp. plastic BMC 962, 2 fiip flops BME 945 you to an required components in layouts of your

881 feed Switches, iln long WY B0131/80132 Complementary own choice. Modules are tested and boxed before
10

{in dia. Highspeed P.0. type 2 Plastic Transistors i i i i
s 40 Mo Doder Garm Goa W 4 4% Type NP Si e despatch and include well printed instructions.

/
§85.103-3

bonded, etc. Marked and tors TO-5 can comp. to HE6

Unmarked He§ 40362. Type PNP Sil. transls-
tors TO—gpc'an comp. lo’“‘é‘ﬁs AMPL'F'ER MODU LES

H33 30 Short lead Transistors, NPN

Silicon Planar types Pre-amplifiers; tone control
Ex-squipment $S.100 Active tone control unit to provide bass. £1 _60
treble, balance and volume controls
UNMARKED AND UNTESTED §8.101 Pre-amp for ceramic cartridge, tape and £1 . 60
81 5 Germanium Transistors PNP,  HM 15 Power  Transistors, PNP, radio .
AF and AF Germ. NPN Silicon TO-3 Can §5.102 Pre-amp for low output magnetic cartridge
[:1] 15 Germanium  Diodes Min.  HE? 10 3819N Channel FET's piastic tape and radio. With R.I.A.A. correction +1dB £2 . 25
gtass type cese type at 1kN

] Sil. Diodes min. 1N914 glass
100 equivalent to tN4148

POWER AMPLIFIERS

OVER 1,000,000 TRANSISTORS §5.103 Compact I.C. amp. with 3 watis AMS. 04, T6
of all most-wanted types in stock—atl at real bargain prices. output. Operating voltage 6-22. Size 3in x 2in.

$5.103-3 Stereo version of above using one I.C. £3 . 25

PLASTIC POWER TRANSISTORS—2 ranges | «soissimmmims sonovmssomos 0195

- which wili run excellently on a 12V supply.

In NPN or PNP at shatteringly low prices under our Tested and Guaranteed With 5 watt output, two make a good sterec

terms. amp. Size 2¢in x 1}in.

Rangs 1. VCE. Min 15 HFE Min 15 Range 2. VCE. Min 40 HFE Min 40 | §5.110 Similar in size to SS.103 but with a 10 watt 8 , A()

1-12 13- -~ —
40 watt 20;2 “925 125,50 40 watt 30p ;f;” fgp” output. Ideal for many domaestic and small-size
90 watt 24p 22p 20p 90 watt 35p 33p 30p P.A. applications. Operates trom 26-32V.
Please state NPN or PNP on order. $5.140 Excellently designed 40 watt R.M.S. (into £3 e 60
4 ohms) hi-ti amplifier. S/N ratio better than

75dB. T.H.D. better than 0-2%. Power regulre-

X.HATCH GENERATOR MK 2 ments—45V d.c. With 0-15in centre edge con-

t nections. Two can be bridged to give 80 watts
Rotary selector switch provides FHAS, [ O S
choice of four patterns—essential
for colour TV alignment. Featuring
p:ug in lC'Is ar}d aYg\ore Ise'nsili\ae aybnc. TUNER MODU LES
pick-up circuit. The reinforced fibre- | gg 201 Ganged tuning condenser with accurately
glass case is virtually unbreakable— englneered slow-motion drive in rugged housing. £6 * 25

ideal for the enginser's toolbox— Excellent sensitivity. T 88-108MHz. WIth
onl measures 3in x 5%in x 3in. Ve _UTDCD 20 U
Oerales from three U—2~lype*bnherles A.F.C. facility. Operates from 6-16V
(extra) $5,202 |.F. stage (wlth 1.C.). Pre-tuned. A.F.C. £5 . 25
connection. Operates from 4-5-14V
Ready bulit Complete d $5.203 Stereo Decoder. Designed essentiaily for
unit only Eg * 93 kit £7 93 use with $S.201 and $S.202, this module can £5 '62
also be used on mostmono F.M. tuners. A L.E.D.
MAle TRANSFORMERS To SUIT may be attached. Operating voitage 9-16V d.c.
STIRLING SOUND MODULES
Type A—18V/1A (suit $5.103, etc.) £1-50. POWER SU PPLY sTAB|L|SER
Type B—25V/2A (sult SS.110. etc.} £2-00. §6.300 Add this to an unstabilised supply (say £3 - 25
Type C—30V/2A (suit $S.140. etc.) £3-25. typlcally 45V output) to obtaln a steady powerful
working output adjustable from 12 to 60V.
SUNDRY Essential for your audio and special systems.

Metrication Pocket Charts 12p. 8 assorted relays £1. Rev. counter device Money saving and very reliable.
(for cars) £1. UHF/TV Tuner Unit £2-50. LM380 Audio 1.C. £1. Technical
books of all kinds. .

ALL MODULES TESTED AND GUARANTEED

TERMS OF BUSINESS * WITH WELL PRINTED INSTRUCTIONS
V.A.T. Prices shown do not inclu»?e\\ll.A.;f Please add B%dlo total value * FULL RANGES OF ANCILLARY COMPONENTS
of your order including postage. No .A.T. on overseas orders. Loy
POSTAGE Except where stated, add 15p for postage and packing in UK. AVAILABLE—SEE CATALOGUE
Overseas—add £1. any ditference being charged or refunded. Have you
PAYMENT Cash with oedev.s(s:haque or money order. Minimum value—E1. had your P ]
You can also pay by ACCESS. FREE
IMPORTANT—Every effort Is made to ensure accuracy of prices and CATALOGUE? To BI-PRE-PAK, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX l
description at time of preparing this advertisement and going to press.
Prices are subject to aiteration without notice. o axre ) ) o L I
T 2
BI-PRE-PAKLTD Vs .-
Co Reg No 820419 e
222 224 WEST.ROAD,WESTCLIFF-ON-SEA, ESSEX SSO 90F. l o I
TELEPHONE: SOUTHEND (0702) 46344. ADDRESS L . PEA

WRITE ORDER SEPARATELY AND ATTACH COUPON IF NECESSARY L o oee [ B ren D MR T
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NOW YOU CAN
JU0GE FOR YOURSELF

\WHETHER RN ™ws

ERY
e

M

A
TECHROLDGIEAL
MIRAGLE
DEVELOPED
By LS SPACE
SCIENTISTS!

KES VIRTUALLy
OTHER TYPEo Wy,
WORL o

§§_\

FROM WORLD FAMOUS MAKERS! The greatest Watch
offer since time began! Everyone who sees it is fascinated
by itl it's unbelievable! Continuous dlgital 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

)
onsae

THE GREATEST
HOROLOGICAL
ADVANCE SINCE
THE INVENTION OF
THE CHRONOMETER

_ THE SYSTEM |
EXCELLED
IN _-AGCURACY |
ONLY BY THE
ATOMIC FREQUENGY
STANDARD!

A

S sH
P
P 4

ELSEWHERE YOU COULD
PAY UP TO £200 OR
MORE FOR THIS INCREDIBLE
NEW SPACE-AGE TYPE
OF WATCH!

exceiled 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! » 18CT 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 £57-95, reglistered
post, pack, etc. 50p, including expensive matching
adjustabie safety braceiet 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 £12-50 deposlt, balance by 6 monthiy payments
of £9-47 (total credit price £69-32 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!

IS NS N D N T R S R E.
Merchandlsing office l

0

WRIST WATCH
WITH CONTINUOUS
‘COMPUTER
DIGITALREAD OUT

OUR WORLD

ATTERING PRICE ONLY

£a/95

REGISTERED POST PACK ETC.50P

Order by post to Uxbridge Road, or call at either store
Caliers: ACCESS & BARCLAY CARDS ACCEPTED
Bargains galore at both stores—
COMMERCIAL TRAVELLERS NOTE
l at Hoiborn
- N N N 8 N =B N N |

Dept. PE/41, 164 UXBRIDGE ROAD (facing Shepherds Bush Green), LONDON
W12 BAQ. (Thure. 1, Fri. 7). Also at 37/33 HIGH HOLBORN (oppoaslte Chancery
Lane), LONDON, W.C.1. (Thurs. 7 p.m.) BOTH OPEN MON. TO SAT. 9 A.M. TILL
6 P.M.

CALCULATORS

BUY FROM THE SPECIALISTS
UP TO 45% OFF RRP

COMPONENT KITS NOW AVAILABLE.
44p STAMP BRINGS DETAILS.

EATON AUDIO

P.O. BOX 3, ST. NEOTS
HUNTINGDON PE19 3JB

P.&

All guaranteed 1 year. Money
refunded on d. 1 d
[RAIOTORS HOUTAGE | g 90002 olur
BC204 p | RE s | MINISONIC | MINISONIC COMPONENT
seagc fip et e ) KIS TUEGRO) € W3
BC184 tip i A odei Price  Functlons
BC212  14p | ARRAYS 118 x 295mm besc |V SO (2 required) £3:83 Decimo Vetman 1431 P (AL R.G. 8D. €, F. ke
BC214  16p | ML3046P 158 | qualicy epoxy-glass, V.C.F. (I required) £4-98 - H.1.J.C. L5 B N
BC2I3  I5p | CA3096AE 120p | - " cinned. | ES/V.C.A. (2 required) £5.70 PRI o B
%?i?o% :gﬁ OP. AMPS Complete with over- | Yoltage Ref. £0.57 Decimo Memory T RN e R
ZTX500 (7p | 709/8 Dip 39p |lay details and in-|Ring. Mod. (I required) £4.14 Decimo Siide rule 2588 ::&':ﬁ;%gg:;f,lm
2N2484 24p ;IO/TOS ggp structions. Noise Gen. (I required) £1-86 [H1.1X], 1. 1.C, L5, BM, N
2N2904 30p | 741 (4 ) " Decimo Scientific 38:95 P, M. BD, A_E, Ké. C. BM
2N2505 27p | 748 48p (£3.62 inc. VAT and |Kbd. Control (I required) £4.16 20 Functlons Algebra. Geometry Logs. Calculus, Inte-
Nn2je 22p | FETMOPA 450 | UK. postage. HF Osc. and Det. £1.93 Dec s, ete o
0. P { 3 . M. . 80D.
SPECIAL Power Amps £2-61 K2, H.1. 3. 15, BM, N.
High Volta . Anlte 811 3995 P. M, |A] R, :
MI§SLOI §e9p EHQREP;S;SSE All above prices are for single kits of each H. 1, c“é,':q 80 Ej Rk
MPSLS|  41p [ 5G3402N  174p v A T type and include VAT, P. & P. Full details Bohn Omnitrex* 4:95 T.M. AL R G. 8D E. F2
MPSUO7 69p 4 ° . : in li K4 H. 1. C.BM. M.
MPSUST 85p ggizggg ;;OP are incladed in lists. Bohn Omnirex SQ1°  50-95 T.M.[A].F.G.8D.E. F7.K2
p K2,
FETS PRI Please add8”, to JUST oUT G AR RIVELTC VU
%Nggég zg: MFC40008  70p EEULIEIPIRIZIT I ry/ccellaneous Items Buh;;:«‘.’:cm. c. v.1soszézczonIen‘:v-bLAs'in’:ic%sa.?r}rﬁé;ss
DIODES 748-2::1 38p S way 180" DIN sockets 27p YF?P'C'.“""""’"“".'Q'bkg’ﬁf:." qglities grielitss
IN540t  2tp | 7410PC 24p | 5 way 180° DIN plugs 34p measurement.
IN914 5p | 7420N 24P | CONSTANTAN Battery connectors 9p/pair Bowmar MX75* 39.97 e lké R.8D. E.F. ka.
?5;38 7;;: ;:;gi‘c }g: WIRE Hook up wire, 36 colours, } metre of each Bowmar MX100* 65:99 T, M. 8D, E. F. K. C.V.J
tr tentific 20 \
IGP7  10p | 7475N 75p | 0:03 ohms/cm as , ) H i00s. calcalus, integrars, sig, | S0°Dra: geometry.
NOISE 7476N 49p | specified for the Min. DPDT toggle switch £1-20 Speclal Import 19:90 P.M.[A].R.8D.E.F/24. Ka,
DIODEs |74 6500 | FOWER SLAVES: | VAT should be added to quoted price of . PrintOute "
zn 60p | 2451y 85p miscellaneous items. Ricomac 1000P 21:97 2 colour print-out, A, 10D
FALY] 120p | 721590 8op = FIS, K4, M. sub total,
RECTIFIERS | 74123N 44p SAVE BY PURCHASING A COMPLETE & ace + X butfer
RECAIA [20p | 74150N 2'°°|’.-'L?3P~"n§<':"~?c SET OF KITS AS DETAILED TOGETHER A - percantage. B - battery (mains adaptor extra). BM
RECH 2388 | s WITH SWITCH, BATTERY CONNECTORS, g (mans Ségotr ek € g age 5 g
EA100/10 2%, METAL €20 AUDIO HOOK-UP WIRE AND P.C.B. point and select. F2 - floating polnt and 2 places. 7~
100p | OXIDE 16p for 5 | CASSETTE | :Icu(lngJ polnl.(gnd 7 places. G - green display. H - x’
H H x, tant X +, K¢ s
A e | Bl g tor 5| €115 Inc. VAT P. & . Price inc. VAT & U.K. Postage £43 Ls ¥ "30 n Batiory W 110 =" 100 e heseny e, M
P (-] memory, N negative entry. P pocket, R -~ prorating,
S - desk model. T = hand and desk. U King,

TERMS: MAIL ORDER
ONLY. C.W.O.

Cheques or P.O.’s pay-
able to Eaton Audio.
Orders over £5 free of

add i0p in the £1.

duPIay blan
v rechargeable, W exchange. X vx. ()
separate keys, * positive feel.

45p P. & P. and please add 8% VAT on all total prices

extra

BARCLAY ELECTRONICS
STANLEY HOUSE, 1115 FINCHLEY ROAD
LONDON, NW1Y

Buy it with Acoess

P.Otherwiseplease
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INTERNATIONAL ELECTRONICS UNLIMITED
ORDER DIRECT FROM THE U.S. AND SAVE

SHIPMENT MADE WITHIN 3 DAYS FROM RECEIPT OF ORDER VIA AIR MAIL-POSTAGE PAID

A i

INTRODUCTORY SPECIALS

12 DIG 4 funct fix dec Cocumor [ 161, 1103 256 bit RAM MOS Samory (161
5002 Same as 5001 exc btey pwr 271 5260 1024 bit RAM 161
. : 5005 12 DIG 4 funct w/mem 381 5261 1024 bit RAM 1.61
Ten SN e 0% Ty 0B s 8 DIG 4 funct chain & dec 123 5262 2048 bit RAM 436
5736 18 pin 6 DIG 4 funct 244 2102 1024 bit static RAM 381
A2 n ey 13 i3 A 5738 8 DIG 5 funct K & Mem 271 5203 2048bit UV Eras Prom 10-88
7408 13 7454 H LR VES 5739 9 DIG 4 funct (btry sur) 271 HP50827414 4 digit common cathode Led
7405 13 2450 B e i 5311 28 pin BCD 6 dig mux Clock 2.71 Fits 14 pin DIP — .11 bubbia lens 161
7406 2 7464 o e L 5312 24 pin 1 pps BCD 4 dig mux 271 MAN? Red 7 seq. .270" 54,
2407 2 7465 o AR 4 5313 28 pin 1 pps BCD 6 dig mux 271 MANGE Red .6 spaced seq 92
7408 0 7472 2 S 5314 24 pin 6 dig mux 271 MAN6 Red 6" sofid seq 247
7400 3 2473 % el iz 5316 40 pin alarm 4 dig 326 8008 8 bit CPU prime quality 3536
7410 " .;:;g 26 74165 125
1 a1 74166 115
413 3 7476 26 74173 95 10% OFF ON ORDERS OVER £10
7415 22 7483 70 74175 95
7416 22 7485 80 74176 95 Y
7417 22 7486 24 74177 85 3
7420 1" 7489 1.50 74180 80 MEMORIES w/data
7422 22 o 7490 a5 74181 250 i LINEAR

H - 1101 256 bit RAM MOS 0-96
s 2 7491 u TALEZE 80 1103 1024 bit RAM MOS 272 | TS
Ja%e % 7492 g -95 5203 2048 bit erasable PROM 13.68 CIRCUI

7493 44 74185 145 -
o o 5260 1024 bit RAM Low Power 216

7494 49 74190 95 d
70 1z gaes 49 7491 9 B33 browsmmatle ROM %
;:g_z, %E 33?30 122 ;‘2}?5 Zg 300 os V Reg (super 723) 105 £043p
7438 2 74105 60 74194 95 C LCU LATO R .gg; I{!/' l;’e;i "0;1 Amp gl Tg: T05 ;g
7440 n 74107 27 74195 80 A olt fotlower -
7441 60 74121 32 74196 100 304 Neg V Reg 106 49

305 Pos V Re 105 52

T & 41220 = g g & CLOCK CHIPS w/data 307 Op AMP [super 749) mDIP TOS 20
7444 80 74195 K 78198 170 308 Micro Pwr Op Amp mDIP TO-5 60
7445 75 74126 50 74200 390 5001 12 DIG 4 funct fix dec 2171 309K 5V 1A regulator T0-3 9N
7446 85 24141 8 5002 Same as 5001 exc btry pwr 436 310 v Follower 0p Amp 1%3’"7\%; &

447 5005 12 DIG 4 funct w/mem 463 i perf V Comp m -

C 8 WkE w MME725 8DIG 4 funct chain & dec 1.52 g;g ni St:edsD;a;goEp %P] ;‘;
MM5736 18 pin 6 DIG 4 funct 272 eg Reg 6.2, 12, -

LOW POWER MM5738 8DIG 5 funct K & Mem 4.36 322 Precision Timer ow 60
74L00 £ 0-16p 74L51 [ 0-16) 74L90 £ 0-93p MM5739 9 DIG 4 tunct {btry sur) 381 324 Quad Op Amp oiP 107
74002 16 74155 18 74191 80 MM5311 28 pin BCD 6 dig mux 381 3337 guat\!lcloranavatov owp 92
74L03 16 74L71 18 74193 89 MM5312 24 pin 1 pps BCD 4 dig mux 381 O
74L04 18 74172 27 74L95 89 MM5313 28 pin 1 pps BCD 6 dig mux 436 {6V-8V-12V-15V.18v-24V}  T0-220 1.07
74L06 18 74173 38 74098 153 MM5314 24 pin 6 dig mux 490 370 AGC/Squelch AMPL TO50rDIP 65
74110 16 74174 38 74L164 153 MMS316 40 pin alarm 4 dig 490 372 AF-IF Strip detector DI 44
ST S B W IR w, g

0 16 -

74042 3 78186 38 377 2w Stereo amp DIP 147
t g - l 880 qms 2w Audio Amp eupunstly  OIP cmssme 81
LED & 3808 6w Audio amp mDIP 69
HIGH SPEED OPTO ISOLATOR 381 Lo Noise Dual preamp DIP aumumostte 98
74H00 £ 0-16p 74H21 £ 0 164 74H55 £ 020 382 Lo Noise Dual preamp [ ] 98
7aH01 16 7aH22 18 jaHeo 21 = FrEcviRRe D u
TAN0s S e B eI MV 108 Red TO 18 014 8 se0 Phase Locked Loop DIP 1.50
VS0 Axial leads St 8 562 Phase Locked Loop DIP 1.50
74H10 16 74H50 16 74H74 32 MV5020 Jumbo Vis. Red (Red Dome) 18 565 Phase Locked L oo DIPTOS 145

7aH11 16 74H52 18 Jumbo Vis. Red (Clear Dome) 18 g .
74H20 16 74H53 20 MES 3 i sy, 150 2% EyncrioniCen GG
e R IQILAChS 18 567 Tone Decoder mDIP 162
Y U Red ) seor 210 on 138 709 Operational AMPL e TO-50r DIP 16

8000 SERIES AN 2 Red alpha num .- 2:72 710 Hi Speed Volt Comp DIP 2

O e T RO T &G e Reg? 5723,9"%90‘- 18 m Dual Difference Compar DIP 16
- 33 £0-38p reen 7 seq. . 723 VReg esstmemmmgy DIP  Smage38
8092 33 8220 93 8812 60 MAN 6 6"high solid seg. 381 739 Dual ¢ Pert Op Amp olP 65
8095 76 8230 142 8822 142 MAN 7 Red 7 seg. 270" 74 741 Comp Op AMP csmpest mDIP TO-5 =58 20
8121 49 8520 n 8830 142 MAN 8 Yellow 7 seg. .270 217 747 Dual 741 Op Amp DIPorTO5 44
8123 88 8551 91 8831 142 MAN 64 A" high solid seg. 245 748 Freg Adj 741 mDIP gmwant® 21
8130 120 8552 137 8836 27 MAN 66 -8"high spaced seq. 2-55 1304 FM Mulpx Stereo Demod oip 65
8200 142 8554 137 8880 73 oL 707 Red 7 seq. 3" 118 1307 FM Mulpx Stereo Demod ~ DIP 45
8210 192 8810 a4 MCT2 Opto-iso transistor 38 1258 Duat Comp Op Amp mDIP 38
LH2111  Dusl LM 211V Comp DIP 1.07
3065 TV-FM Sound System pIP 38
9000 SERIES 3075 FM Det LMTR &
9002 £ 0-21p 9309 £ 049 9601 L 054 Audio preamp Dip 44
9301 63 9312 a9 9602 a9 DTL 39t2m Quad Amplifier [D)IP h gz
7524 Core Mem Sense AMPL P
) e 7534 Core Mem Sanse Amp DIP 1-42
:n.a on items i nes 50p ea . 50 10§ 27 iy 92 10 Fe 9 DG Led Cath Drve oip 197
932 10 944 10 962 10 75461 Dual Perepheral Driver mDIP 21
936 10 946 10 963 L 75452 Dual Peripheral Driver mDIP 21
CMOS 75453 {351) Dual Periph. Driver  mDIP 21
75491 Quad Seq Driver for LED  DIP 50
4000 SERIES 75492 Hex Digit Driver Dip 55 W
74200 021, 74C74 063, 74C162 178 RCA EQUIVALENT A
74c0: 30 74C76 93 74c163 178
78C04 & fgarm o FEE O Data sheets supplied only on re-
74C0 74C151 159 74C173 159 €DA001 0 31 CD4013 (0-66 €D4023 (0-31;
e N EORL A Taclosiies cpagos a7 CD4016 69 €D4025 31 quest. Add 25p ea. for data sup-
- CD4010 47 CD4017 162 c04027 74 . .
74042 118 74C160 178 80C97 82 CD4011 31 Cpaos 74 CD4030 52 plied on items less than 50p ea.
74€73 8 740181 178 cD4012 31 CD4022 150 CD4035  1-56

The prices as listed are in British pounds and pence. Send bank cheque (U.S.
funds) with order. If international postal money order is used, send receipt
with order. Minimum order £2-50p.

INTERNATIONAL ELECTRONICS UNLIMITED
P.O. BOX 1708 MONTEREY, CA. 93940 USA
PHONE (408) 659-3171
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The largest selection

BRAND NEW FULLY GUARANTEED DEVICES

ACL07 22 ADI6L and BCl50 20 BD131 55 BF18¢ 33 | MATI20 21 TI843 33 2N1309 26

2N2026B 11 | 2N3906 30

ADI62MP 75 | BCI51 22 | BDI32 66 | BFI81 83 | MATI21 22 | UT46 30 | 2N1613 22 | 2N3010 77 | 2N4058 13
ADT140 85 | BCIG2 18 | BD133 72 | BFIS2 44 | MJE2955 056 | ZN414 £1.20 2N1711 22 | 2N301} 16 | 2N4059 11
AF114 27 ] BCi53 31 | BDI35 44 MJE3056 62 | 26301 21 | 2N1889 35 [ 2N3053 19 | 2N4060 18
AFLL 27 BCLo4 33 BD136 44 MJE3440 55 | 2G302 21 | 2N1890 50 2N3034 51 | 2N4081 138
AF116 27 | BCI37 20 | BDIS7 50 | MPF102 48 | 26303 21 | aN1s93 41 2N30556 45 | 2N4062 13
727 | BCIGE 13 | BD138 55 | 2G304 27 | 2N2147 79 | 2N3391 16 | 2N4284 19

38 BC1o9 13 BD13Y 81

26308 44 2N2148 63 2N33914A 1 2N4285 19
BC160 50 BD140 (13 oot 18

2G308 39 | 9Nui60 g6 | 2N3392 16 | 2N4286 19

[
@

33 | BC161 55 BD1563 88 | 2G309 39 y 2N3393 18 2N4287 19
i 2 2N2192 39

31 | BCle7 13 I BDI175 86 [ 2G339 22 2N2193 39 2N3394 16 2N4288 19

31 BC168 13 BDI178 66 2G33%A4 18

2N3395 19 | 2N4289 19
26344 20 | 2N2194 39 | [piie,  ag

33 BC18Y 13 BD1%7 72 ‘ B 2N4200 19

55 | BCI70 13 | BD178 72 20345 18 | 2N2217 24 | aN3403 23 | 9N4201 18
85 16 BD17Y 72 2G371 18 2N2218 22 2N3404 31 2N4292 19
55 18 BD180 77 I 2G3718 13 2N2219 22 2N3405 48 2N4293 19
85 | 18 BD18) 72 2G373 19 2N2220 24 2N3414 17 2N5172 18
55 18 | BD186 72 26374 19 | 2N2921 22 | Lnduin 17 | oNsoed 6o
41 24 | BD187 77 2G377 33 | 2N2222 g | 2

| 22 2N3416 31 | 2N5457 88
72 21 | BD188 77 20378 18 | 2N2368 10 | oN3417 31 | oNadus 38
72 21 | BD18Y 83 26381 18 2369 16 i aN5450 44
28 21 BD190 83 2G 382 18 2389 2N3525 83 5

2G3| A 18 | ¢ 4 | 2N6121 75

33 27 | BDIY 94 2G401 33 | 2N2311 g7 | 2N3614 7

28 | BCI8I 27 | BDI96 94
28 | BC1S2 18 | BD197 99
| BD198 99
28 BC183 16 BD19Y £1-06
28 | BCIS3L 16 | BDI9Y £1-05

26414 33 | 2N2412 g7 | 2N361 82 | 2830, 58
2G417 28 | 2N2646 52 | 2N3616 82 | 2830ca 48
2 UN3646 10 | 28302 :tll
2N3884 81 | 2N2712 23 | 2N3702 13 | 28303

2N404 22 | 2Nu7i14 g3 | 2N3703 13 | 28304 77
2N3704 14 | 28305 88
2N2904A 23 | 2N3705 13 | 28306 88
54 | 2N2905 23 2N3706 13 | 28307 86
46 | 2N2905A 28 2N3707 14 | 28321 62
50 | 2N2906 17 | 2N3708 09 | 28322 48

2
@
=
7]
=
@
—-
=Y
z
w
@
@
@
©
)
2
©
B
-
=
[
o

z
-
=)
=
P
(2]
=1
(3]
z
s
©
=3
s
—
@

28 | BC208 12 | BDY“0 £1-10 14 | 2N2906A 20 | 2N3700 10 | 28322A 46
2 4 | Beow 13 ’ BDY2041.10 15 | 2N2907 22 | 2N3710 10 | 28323 82
] BC212L. 14 BF115 27 27 2N2907A 24 2N3711 10 28324 7
9 BC213L 14 BF117 50 39 2N2923 18 2N3818 31 28325 ”
9 | BC2I14L 18 | BF118 77 09 | 2N2824 16 2N3820 55 | ug394 7
11 | BC22 28 | BFlls 77 ON7064 10 | 2N2925 16 | 2N3821 3B | jgao. ge
17 BC226 39 BF121 50 9N708 13 | 2N2926G 14 “N3823 31 . 18
17 | BC301 30 | BFI23 56 2N711 33 | 2N2926Y 12 | 2N3003 31 | 2870
| 17| Bcso2 27 | BRi2s 50 2N717 39 | 2N29260 11 | 2N3904 83 | 40361 44
ff BC303 :‘ig BF127 85 2N718 27 | 2N2826R 11 2N3905 31 | 40362 50
B & |wm o N DIODES AND RECTITERS
88 | BCi60 40 | pFizi 50 oces ae | 28728 311 .0 9 | Byize 13 | cos:
18 | BCY3e 27 | BF155 77 | BBY®s 14 | 0C309 44 et : AA120 9 | BY126 16 | (0AS1Eq) 8
20 | BCYsl 29 | BF156 53 | BSY9;A 14 | ocP71 48 | ZN743 22 | 20150 § | Byiss 17 | cose6l
18 | Beyss 83 | pF157 61 | Bulos £2.20 | orPl2 48 | 2N7id 22 | MOGRL 0 QUMD 17 (0A70-0479)
20 | BCyss 24 | BRISS 6l | cCilik 85 | ORPeo 44 | ZNOL4 18 | yilony ) | pEiER 17
13 ' BCY34 28 | BF159 66 | Ci00 33 | ORP61 44 | 2N918 33 | Ruy50 1) | RY133 23 | 0As 39
17 | BCY70 18 | BF160 44 | C407 28 | P20 55 | 2N929 23 | Byuy16 93 | BYlsd 55 | OAD short
| 17 ’ BCY7l 22 | BF162 44 | C424 28 | p346a 22 | 2N830 23 | BAl26 24 BYX38/30 leads 23
ACY4l 20 44 BCY72 18 BF163 44 | C425 55 P397? 46 2N1131 22 | BAl48 18 48 0Al0 15
ACY44 38 | 33 BCZ10 22 BF164 44 | C426 39 aT140 14 2N1132 24 | BAls4 13 BYZ10 38 0A47 8
ADI30 42 ‘ 33 | BCZ11 28 | BF165 44 | C428 22 | 8T141 19 | 2N1302 18 | BAl56 18 BYZ1l 33 0A70 8
AD140 53 38 | BCzZ12 28 | 8F167T 24 | C44l 33 | TIP29 48 | 2N1303 16 | BAl6 15 | BYZI2 33 | QA79 8
AD142 53 33 | BD115 68 | BF173 24 | 442C 33 | TIP30 56 | 2N1304 19 | BAl73 16 | BYZI3 28 0481 8
AD143 42 50 BDI116 88 BF176 39 C444 39 TIP3iA 60 2N1305 19 BY100 17 BYZI16 44 0A8) 10
AD148 55 11 | BDIzl 68 | BF177 388 | Cd50 24 | TIP32A 73 | 2N1306 23 | BY10l 13 | BYZI7 39 | 0A90 ?
ADI161 38 11 | BDI123 72 BF148 33 MATI100 21 TIP41A 73 2N1307 28 | BY105 18 BYZ18 39 0A91 ?
AD162 39 13 1Dz 78 | BFI79 33 | MATIOl 22 | TIP4zA 88 | 2N1308 26 | BYLl4 13 | BYZI® 31 | 0495 8
BB104 Varicap back to back 0-18
LINEAR 1.C's DTL 930 SERIES A ’
Tyve No. os0 e %% BLocic e 74 Series T.T.L. 1.C’s
104 -, . .. 2
72709 025 023 020 fl 1ype n P;;“' 100+ § BI-PAK STILL LOWEST IN PRICE. FULL SPECIFICATION F
727001 020 019 o018 | BP0 159 14 18 GUARANTEED. ALL FAMOUS MANUFACTURERS
72710 035 033 030 | Dpose 1% 155 145 § Tupe Quantities Type Quantities Type Quantitier_
72741 0-30 0-29 0-28 § ppg3s 16p 15p 14p £p £p £0p £p £p £p £p ‘£ p 1301’
72741C 28 027 026 § §po3; 16p  15p 1ldp 1 2 1004+ 25 100+ » 1 25 Ppt
727417 030 020 028 § ppose 18p  1sp  14p @ 7400 015 014 013 | 7448  ¢l-10 £1.07 £1-50 | 74122 070 088  0-85
72747 085 080 075 § ;poys 160 15p 14p J 7401 015 014 013 | 7450 015 014 013 | 74123 0.75 073 070
72748P 038 038 034 § ppogs 30p 28p 25p M 7402 015 014 013 7451 015 014 013 74141 085 082 0.79
SL201C 0-59 0-45 0-40 & Bpyy6 15p 14p 13p [ 7403 015 014 013 | 7453 0-15 014 0-13 | 74145 £1.30 £1-25 21.20
SL701C 050 045 040 ll gposs 30p 28p 25p [ 7404 015 014 013 7454 015 014 013 | 74150 £1.50 £1.40 £1:30
8L702C 050 045  0-40 fl pos; 70p 65p 6op [ 7405 015 014 013 7460 015 014 013 74151 £1.10 £1.05 £1-00
TAA263 080 070 080 | ppocu 15p  14p 13p [ 7406 039 034 031 | 7470 032 020 027 74153 £1.00 095 090
TAA203 £1.00 085 090 ¥ 1pgoe3 45p  43p  40p [ 7407 0-30 034 031 | 7472 032 028 027 74154 £1.70 £1.85 £1.60
TAA350A €185 £280  £1-70 N ppogoy 450  43p 40p Q7408 025 024 023 | 7473 041 039 035 74155 £1.20 £L.15 2110
HATO3C 028 026  0-24 § ypoger 45p  43p 40p [ 7409 025 024 023 | 7474 04l 038 035  74I56 £l.20 £1-15 £1.10
UATO9C 020 019 018 | ppgges 45p  43p 40p Q7410 015 0l4 013 | 7475 060 058 056 | 74157 £1.00 085 0-80
RATIL 0-35 033 0-30 B [evices may be mixed {0 quality | 7411 025 024  0.23 | 1476 044 043 045 | 74160 £140 £1.35 £1.30
HAT12 035  0-33 0-30 B 1or quantity price. Larger quantity f§ 7412 0-28  0.27 0-28 | 7480 0-80 0-58 0-55 | 74161 £1.40 £1.35 £1.30
TBAR0O 050 £145  £140 B |00 on application.  (DTL 930 [ 7413 032  0.31  0.30 | 7481 £1.10 £1.05 £1.00 f 74162 £1.40 £1.35 £1.30
76003 £1-50 2145  £1.40 B 5oico only.) ’ - 7416 030 028 028 | 7482 0-90  0-85 0-80 | 74163 £1.40 £1.35 £1.30
760‘.’3 £1 5g £1.45  21.40 : 7417 030  0-29 0-28 7483 £1-20 £1.15 51-85 ;:}24 ﬁgoo ﬁ;g ﬁ;g
7666 0.9 083 0-90 7420 015 014 013 | 7484 £1.00 0-97 0-85 5 £l : -
LM380 £1:00 097 0.5 f§ YOLTAGE COLATORS 7422 030 020 028 7485 £1-80 £1.55 €150 | 74166 £1.60 £1.55 £1-65
NE555 0-85 063 060 astic 1-5 Amps , 7423 040 0.39 038 | ;488 0-35 0-34 0-33 | 74174 £1.80 £1.55 £1.50
NE556 0-95 0-93 0-90 LA 7805/L120 5V (Equiv. to 7425 0-40  0-33 038 | 7489  £4.00 £3.76 £3-50 | 74175 £1.10 £1.05 £1.00
ZN414 £1-20 each i MVR5Y) 2135 § 7406 040 038 036 7490  0.65 063 0-80 | 74176 £1.25 £1.20 £1.15
1A 7812/L130 12V (Equiv. to 7427 040 038 038 | 7491  £1.10 £1.05 £1-00 | 74177 £1.26 £1-20 £1-18
INDICATOR TUBES MVRI15V) oo 18 7428 0-45 042 040 | 7492 074 071 064 | 74180 £1.25 £1.20 £1.15
3016F Minitron : £1-50 MA 781G/LI31 15V (Equiv. to 7430 015 014 013 | 7493  0.74 071 084 | 74181 £3-95 £3.85 £3.75
MAN 3M. L.E.D. T-segment 0-127° MVRIsV) £135 B 7450 0.40 038 036 | 7494  0.85 0.82 0.75 | 74182 £l.e5 £1.20 £11§
£1.0 1A7818 IBY £1:35 § 7433 042 040 038 | 7495 085 082 075 | 74184 £1-80 £1.75 41.70
= 7437 035 0-32  0-30 | 7496 0-96  0-83 g-ge ’ ;4{90 ggg glgg ﬂgg
" -IN-. 7438 085 032 030 | 74100 £1.50 £1.45 £1.40 | 74191 g . 5
TRIFLE S6-bit DYNAMIC SHIFT § DUAL-IN-LINE SOCKETS ith § 7440 015 014 013 74104 060 058 055 74192 $£1.95 £1.80 £1-85
REGISTER EDSR3166 14 & 16 Lead Sockets for use with S SR 74193 £1.85 £1.90 £1.85
s e e T DUAL-IN-LINE 1.C's. TWO Ranges f§ 7441 074 071 084 | 74105 080 0-58 055 | 7 Sheng e
T aes three SO bIt 20 dynamic B o OFESSIONAL ¢ NEW LOw GOSNt B 7442 074 091 084 74105  0.49 042 040 | 74194 £1.30
shift registers with independent . N 7443 £1.20 £1.15 £1.10 | 74110 080 0-55 0.50 | 74195 £1.10 £1.05 £1.00
inputs and outpits. TTL com- f PROF. TYPE No. 1-24 25.99 100up 7444  £1.20 £1.15 £1.10 | 74111 0-90 0.88 0-85 | 74198 £1.20 £1.15 £1.20
priubili(_v and buffered clock lines @ T8OI4 14 pintype 33p 30p 27p 7445 £1-60 £1-55 £1.50 @ 74118 £1.00 0-95 0-90 | 74197 £1.20 £1-15 21.1¢0
10 ednae the capacitive load pre- § TSO16 16 pintype 380 350 32p M 13100 190 slis £l19 14118 sron £1.40 £1-30 | 74198 £2.75 £2.70 £2.85
lonicd at theclookipins, Afhool: Jy(BFS14 Qebintpe 160 14p 12 § 7457 £100 £1.07 €105 | 74121 0.50 048 045 | 74190 £5.50 £5.40 £2.30
sira e niter ensures a fu logic oW CUS’ N
swinpgpat the output. £l K BPBIA 16 pintype 17p 15p 13p Devices may be mixed to qualify for quantity price. (TTL 74 series only) data i3 available for the
NOW ONLY EACH {low coat) above series of I.C.s in booklet form. Price 35p.
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-the lowest prices!

Paks cannot be split, but 25 assorted pieces (our mix) is available as PAK UICX1.

BRAND NEW TEXAS | GENERAL PURPOSE 3 MICON §
LT R LY R L e A 1 ) KIN™ OF THE PAKS  Unequalled Value and Quality
Coded and Gulmnuaa\;l‘r gll!g TgBANSo.e TO-18
E 0 2N708/8. BSY- | Q Red spot transistors pnp . 0-54 -
0C71 27/28/95A, All  usable | Q 2 16 White spot R.F. transistors pnp .. 0-54 PAK NEW BI PAK UNTESTED
75 devices no open or short | Q 3 4 OC77 type transistory -54 SEM'CON DUCTORS
circuits. ALSO AVAIL-§Q 4 6 Matched transistors O(AJ/-iuISIIEID 0 54
.t 5 4 . )
}:’906 eV, ©° 8 z H gg;:; :;:‘r::‘l:t?):: ] ] g: Satisfaction GUARANTEED in Every Pak, or money back.
ordering please state § Q 7 4 ACI28 trangistors pnp high gain .. 0-54 o N
preference NPN or PNP. | Q 8 4 ACI26 transistors pnp . . 054 EakiNG. Description Price
£ §Q 9 7 OCRI type transistors . 054 120 Glaas Sub-Min. G 1P G jum D, .. 0-
20 For 0-54 ] Q10 7 OC71 type transistors . 0-54 80 M:ed ;er m.m:n;m S u:pos:F;z]l;r;amum odes g::
T10 8 26417 50 For 1.08 | Q11 2 ACI127/128 Complementary pairs b erinani [ansistony c 3 ao URD
All 54p each pak 100 Tor 1.92 pnpinpn . 0-54 75 Germanium Gold Bonded 8ub-Min. like OA5, 0A47 0-54
lggg {:‘or 1233 g}g g :r‘}}g type zramx‘stors 045: 40 (ermanium Transistors iike OC81, ACI28 0-54
For & Al type transistors .. 05 B 4
ND120 NIXIE DRIVER m—— Qli 3 OCI7I HL.F. type transistors 0-54 COR200EA GubzMine liconiDioded 0,54
TRANSISTOR. . “G DIODES £p |15 7 2N2926 8il. Lpoxy transistors 30 8il. Planar Trans. NPN like B8V954. 2N706 0-54
Suitable replacement for 48%?\'(1\41“ ] lgg i gg _ mixed colours . . 054 16 SiL. Rectifiers TOP-HAT 750mA VLTG. RANGE up to 1000 0-64
f;oxvfé.' C407, 2N1893 f oo “i 500 5.80 g}g 2 g{:}fongxI;{I& :130;; &S;‘ ;42”“-‘ 0-54 50 8il. Planar Diodes DO-7 Glass 250mA like 0A200/202 .. 0-54
1 95 1004 ?‘;ll]’]"ested 1,000 9-80 120. 0-54 20 Mixed Voltages, 1 Watt Zener Diodes .. 054
019 017 018 eal for Organ Builders § 919 3 DIADT] ‘82 x MAT101 &1 x MAT 20 BAY50 gharge storage Diodes DO-7 Glass 054
0-54 25 PNP 8il. Planar Trans. TO-5 like 2N1132, 2N2904 0-54
ADIBI/I62 fam s ocit comapium i .5, 034 30 PNINPN Si. Trnantos OCEOD & 25 104 054
8il. trans. suitable for M/P COMP GERM. | 922 20 NKT transistors A.F. R.F. coded.. 0-854 150 Mixed Silicon and Germanjum Diodes 0-54
P.E. Organ. Metal TO-18 ERC -1 Q23 10 0A202 8ili died b-mi 35 N o 4
Eqvt. Z1X300 8p each. | TRANS. OUR LOW- 824 e ded:gn iodes sub-min. 00~g: 23 NPN 8il. Planar Trans. TO-5 like BI'YG{, 2N697 .. 054
b o i X = — g 7
Any Quantlty. i%’ll\? Il’,}llgE OF 760 305 15 INO14 Silicon diodes 75P1V T5mA 054 ‘10 3 Amp §|I|cou ltecufiers Stud Typ‘c vp to 1000P1V .. 054
Q26 8 OAlg‘r, Germanium diodes snb-min 30 Germanium PNP AF Transistors TO-5 like ACY 17-22 .. 0-54
N69 gs 0-54 8 6 Amp Silicon Rectifiers BYZ13 Type up to 600 PIV . 054
GP100 TO3 METAL LOOK : ¢ Bilicon & P ype up
CABE GERMANIUM FOR OUR (0 Sula, G TR Gl ceillizs o, 25 Silicon NPN Trausistors like BC108 054
Vebo=80V. Vceow=50V. Q28 2 Silicon power rectifiers BYZ13 0-54 12 1'5 Amp Silicon Rectifiers Top Hat up to 1000 PIV 0-54
I-C‘-v=10 _amps. Ptot= Aunm AND Q29 4 Bilicon transiators 2 X 2N696, 1 x 30 AT. Germanium Alloy Transistors 2(:300 Series & OC71.. 0-54
i‘&pl-.z‘;ﬁt—h";“;};g-r Tt T e BRIERED oo e OE0 U323 30 MADT's like Mliz Series PNP Transistors 054
Germanium power tran- ELEcTRﬂNIc ! npn i - 0-54 Uz4 20 Germanium 1 Amp Rectifiers GJM Series 11p to 300 PIV 0-5¢4
!l‘:lo;;l(!![‘l the OC, AD cﬂMPﬂNENTS Q31 6 Bilicon switch transistors 2N708, U256 25 300MIiz NPN Sillcon Transistors 2N708, B3Y27 0-54
an range 1004 e g nnpsnmcon tramnswrs el -pu s 054 U26 30 Fast Switching 8iiicon Diodes like IN914 Micro-Min. 0-54
046 o041 04D ADVERTISEMENTS P N30 054 U29 10 1 Amp SCI’s TO-5 can. up to 600 PIV CRB1/25-600 108
PRACTICAL WIRELESS | @33 3 Silicon npn transistors 2N 1711 . 0-54 U32 25 Zener Diodes 400mW DO-7 case 3-18 volta mixed 0-54
EVERYDAY Q3 7 SII_IQOI‘:iH"P'l d"anSigBlOl'S 2N2369, o U33 15 Plastic Case 1 Amp Bilicon Rectitiers IN4000 Series 0-54
GP300 TO3 METAL ELECTRONICS AND | o35 5 o pfw‘“;oe LB A -5 U34 30 Silicon PNV Alloy Trans. TO-5 BCY26 28302/4 - 0-54
s:gojfkov05eco o RADIO CONSTRUCTOR 1 x 2N2905 0-54 U35 25 Silicon Planar Transistors PNP TO-18 2N2906 0-54
1.C.—15 amps. Ptot= = Qflﬁ 7 ."Nsﬁdﬁ TO-18 plastic 300Milz npn 0-54 U36 25 Sillcon Planar NPN Transistors TO-3 BFY50/51/52 0-54
115W. hfe=20. 100{T.= zm(lfm D‘}sggg OF ggg 3 ;;‘:053 ;‘rl;'!‘l:;'t':&“ "“;’;(“g]{;,mk 0-54 1137 30 Silicon Alloy Transistors 80-2 PNP 0C200, 28322 054
3.?53" S‘;x:ble 2’§‘§'3§§' VOLTAGE RANGE 2 % 2N3702 ' 0.54 U38 20 Fast 8witching 8illcon Trans. NPN 400MHz 2N3011 .. 054
BDY11 or BDY20. o (2}-33)[9 400“‘;’w(l’)1‘0.7 U39 30 RF.Germ. PNP Transistors 2N1303/5 TO-5 0-54
1 25 100+ ase) Op ea. 1 (Top- U40 10 Dual Transistors 6 lead TO-3 2N2060 o 0-54
085 o83 os1 | v i8pes 10W(S0-10 555IC 65p each U43 25 8il_Trans. Plastic TO-18 A.1°. BC113/114 . 0b4
U44 20 Bil. Trans. Plastic TO-5> BC115/NPN o .. 0-54
Ui 7 34 8CR. TOS6 up to 600PIV .. 1-08
NEW 9th EDITION ALL PRICES INCLUDE V'A'T' U46 20 Unijunction translstors similar to TIS~13 B .. 054
over 300 pages U47 10 TO220AB plastic triacs 50V 64 . - ... 1.08
TRANSISTOR EQUIVA- MAM MOTH IoCo PAK Ui8 9  NPNBIl power transistors iike 2N3055 - 108
LENTS BOOK. A comn- U49 12 NPN Bil. plastic power trans. 60 W like 2N5294 5290 1.08
plet.le c;‘ons reference and APPROX'MATELY 200 PIECES ASSORTED v J
eEquur:;e::wAm!e)roﬂ::n a‘no<11- MANUFACTURERS’ FALL-OUT INTE- C}:)de 'T(o" Rexliiioned nl!)ove are glven a8 a guide to the type of device in
L the pak. The devices themselves are normally unmarked
Iapanese Transistors. | GRATED CIRCUITS INCLUDING LOGIC
2230 cach. 74 SERIES LINEAR and AUDIO AMPLI- FREE SIL. RECTS. TESTED
FIERS. MANY CODED also SOME One 55p Pak of your PIV 300mA 750mA 1A 154 3A 10A 30Aj
own choice free with | (D07)(3016) Plastic (8016)(8010)(8010)(T048
s tagax ranoe or| UNKNOWN TYPES—YOU TO IDENTIFY. | ciicaviivcsiorone Lo NESG ]
D 50 05 06 1N4001 05 08 15 21 80
BOOKS ARE NOW PAK NO. M'l'c' 200 100 05 07 1N4002 06 10 17 23 7%
AVAILABLE EXSTOCK. d i i ; 3 ;
SERAOLBEXSTOCR | PRICE £1:25 per PAK including P. & P.and VAT CADMIUM CELLS = RIR o 3o oS 00
1975 CATALOGUE 600 09 17 1N4005 10 18 368 45 1.80
INTEGRATED CIRCUIT PAKS NOW READY 10p ORP12 48p 800 12 19 1N4006 11 20 38 55 210
Manutacturers’ “'Fall Quts™ which include Functional and Part-Functional Units. }ggg i3 gg LN4007pio 23 AS R 5 R.50
T:'ICI!; a]r; cli'mu:di a8 ‘out-o{-spn‘ac‘ from the maker's very rigid specifications, but NEW LOW PRICED TESTED s.C. R 's 30 58 75 3-00
are ideal for learning about I.C.'s and experimental work. PIV ‘)0 100 200 620 £ DIACS TRIACS
Pak No. Contents Price | Pak No. Contents Pri Pak No. Contents Pri £p £p 59 4
T ontents Brice | Fa on cel 4 Tos 0y 08y 057 035 04p 063 For e SE WITH{Qviom 2a 6A 104
1000 S 12007400 0-54 x 7446 054 3 027 027 0-32 042 082 070 | 3pi00" a0y 050 each TO-6 TO-66 TO-48
01=12X740} 0-54 x7448  0-54 0-39 052 054 050 075 088 _°___ o T -
VIoos— 157408 0.84 —12x740 058 039 052 054 062 0-75 0-88| 10 amp POTTED D D
UIC04=12x7403 0-54 WUl O6 g3 OB O o83 107 199 BRIDGE PRECTIFIER |00V 33 85 68
UIC05=12x7405  0-54 SIDRRTS G0 058 062 087 0.77 097 1.50] on heat sink. 200V 85 66 99
g{gg;:g:;igg gg: gg: 1.27 1.54 - 4-40] 100PIV. 99p each j400v 77 83 121
UIC10=12x7410 0-54 0-54
UIC20=12x 7420 0-54 0-54 Giro No. 388-7006
UIC30=12x7430 0-54 0.54 N i
UIC40=12x7440 0-54 0-54 2N3055 Please send oll orders direct to warehouse and despatch department
UIC41 =5 x 7441 0-54 0-54
vIc42 X 7442 0-54 0-54
UIC43=5x 7443 0-54 0-54 RiSWATLSTL
UIC44 =5 x 7444 0-54 054 | UICXI=25 Assorted POWER NPN A
UIC45=5x 7445 054 | UICB3=5x7483 054 74' 1.85| 45p EACH i,

2 Amp. BRIDGE RECTS. | D1689 NPN SILICON { LINEAR INTEGRATED CIRCUIT PAKS

133 v g;g 2:: each | DUAL TRANSISTOR | — Mlﬂ“’“‘“';';n::“l't:’““ ' P. O 3 BO X6 3 w ARE - HER TS

200 v RM8 45p ., |(Bimilar to 2N2060) ULIC709 10709

q ULIC710 7x710 3 A q 4
400 v RM8 50p ., _ . Postage and packing add 15p. Overseas add extra for airmail,
1,000 v RM8  §5p ,, ! Zo I gﬂg;:; _Z,:;:; I Minimum order 55p. Caosh with order please.

8ize 16 mm x 16 mm. | 0-28 0-26 0-23 § ULIC748 7 X 748 - Guara”teed sat'sfact'o” or Mo”ey Back
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65p. plus 33p Fckine.

Send offthe coupon today. It’s
your first step to solving your
component buying problems.

The price of 98p applies only to customers in the U.K.
and to BFPO Addresses.
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HOME RADIO COMPONENTS LTD. of Mitcham are the people! | just

don’t know another firm that makes life so simple for their mail order
customers.

First they devised a system whereby anybody who wanted to could
have a credit account and pay monthly, thus saving the cost of
several cheques or postal orders. Many credit account schemes are
involved and awkward to join, but with Home Radio Components
you simply have to complete a very simple form—not even refer-
ences are called for. Then they send you a supply of order forms
and pre-paid envelopes—another worthwhile saving. Then they
really pamper you! They have installed an Answerphone system,
so that you can phone orders through, any time of day or night—
Sundays included! Very convenient—no wonder over 700 Credit
Account customers use this service.

Of course, to order your components you first need the famous
Home Radio Components Catalogue—just about the best cata-
logue of its kind you've ever seen. it costs 98p (65p plus 33p for post,
packing and insurance). But Home Radio help you out even here—
with the Catalogue they give you 14 vouchers each worth 5 pence
when used against orders, so you can soon get the cost of the
catalogue back, plus a bit towards postage! Just send the coupon
below with your cheque or P.O. for 98p.

By the way, you'll find full details of the Credit Account system
inside the catalogue, together with the necessary form. And here's
your bonus—once you've joined the scheme you'll receive a new
catalogue FREE each year. Yes—Home Radio Components still
know the meaning of SERVICE. To prove it—send that coupon now.

r Gl Gk B IR G D I GED GED GED GED GED Gle e 9
] Please write your Name and Address in block capitals '
NAME L. |
I ADDRESS ... l
|l HOME RADIO (Components) LTD., Dept. PE,  (Regn. No.
234-240 London Road, Mitcham, Surrey CR4 3HD London 912966)
t S EaE IR G G G e = - R G S e -
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VITAL LINKS !

THE very successful infiltration by electronics into mis-
cellaneous and apparently unrelated fields is based upon
the ready ability to transform different forms of energy into
electrical energy, and vice versa. Without those devices
embraced by the term “transducers” electronic circuitry would
be limited to purely electrical or electronic functions.

Many energy transforming devices used for industrial or
scientific measuring and control purposes fall clearly into
the class of precision instruments. They are usually designed
for specific applications in association with hydraulic, pneu-
matic, or mechanical systems. These kind of applications are
seldom encountered by the amateur. Apart from such highly
specialised transducers, there are more commonplace devices
and some—like the microphone and loudspeaker—have been
around for a very long time and indeed antedate the intro-
duction of the now generally used term transducer. There
are also those simple home made devices which, in com-
parison with their elegant commercial counterparts, seem
hardly to qualify for the rather impressive title of transducer.
Yet they ably perform 'essential energy conversion roles in
some electronic system or another.

The touch plate and the moisture sensor are examples of
transducers of the most rudimentary form which can be
fashioned from commonplace materials and work very suc-
cessfully with standard electronic circuitry. Of course far
more complex and intricate devices can also be made by
the amateur who is adept in mechanical matters. For
example, the electrodynamic type of instrument used in the
Marine Speedometer (February issue). -

There is also a good variety of semiconductor devices
which are used for sensing or transducing purposes. The
developments in this area have been of particular value
and importance to amateurs, for they have opened up addi-
tional useful applications for circuitry without introducing
undue mechanical problems. One of the more recent and
noteable innovations in solid state transducers is the gas or
vapour detector. This device has now joined the ranks of
other semiconductor devices which can sense atomic radia-
tions, heat, light, sound and pressure. (Only taste appears to
be lacgking at present, but surely it can only be a matter of
time before this sense is covered as well?)

As a matter of fact, this marked paralleling, of human
senses tempts us to indulge in a little whimsical speculation.
Can wejexpect one day the arrival of the thought-responsive
transducer, a,device that will permit the control of electronic
apparatus witHout the necessity of physical contact of any
kind? Some extra-sensory perception devotees believe they
really are on the track of this esoteric solution to some of
life's little problems. And there has actually been a sugges-
tion that the humble Zener diode could be a possible candi-
date for this post. Who knows, maybe some readers are
currently engaged in pitting their wits against the undisci-
plined host of particles within that tiny component following
the recent Probability Anomaly Detector article.

Frankly, though, we confess having doubts that any
redundancy amongst orthodox transducers will result from
this battle of mind over matter. So we return to wholly sub-
stantial and materialistic matters by drawing attention to
the new series starting this month dealing with those impor-
tant intermediaries—transducers. F.E.B.
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By K.LENTON-SMITH
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Enlarger by cou “esy of Dixons
of Fleet Street
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THE majority of photographic interval timers kick essertial refime-
meents ahere precision printing is c¢arcerned. The present desig®
was specifieally evelved for advanced phitography students inereste 4
in co_our printing and accurate monochrome wark.

Layout of the controls takes into accoumt the prabability of working
in sotal darkness, or something closely approach ng this, due to the
safelighting ~ecuired with panchromatic >apers. F'xposure imerva's may
be centinueusly adjusted between 0-1 amc 121 secends, and these may
either be exact or compensated for fluctuatipas in the as. mamns
voitaze supplving the lamp. Controls wtich start. reset or a low focus-
ing a~e corvemently placed on a bar at the fren- of the instrument,
for easy lecat on in darkness. A light emitting diode p >t may be
switched or or off according to whether >elour bEmd or colair seasit ve
mate-ial is kang used. A foot switch nay be nm in parallzl wigh the
start switch so -hat both hands are availab ¢ for “*dodging” @he print.

The circuitry is not particularly comoaficated, the basic imer heine
quite converticml. To obiain consistent exposures it is normally nece:-
sary to use a voltage stabiliser and, if both timer and stabiliser ane
commercia ly made, the parcel can be expensive. The present design
dispenses with the voltage stabiliser by aktering t ming periods in inverse
proportion to mains supply voltage. Constructars are warmed that th:s
invelves mxinz low tension d.c. supply for the iming circuit with a.c.
mains poteniia s. thus more than usual care in construction i called fo-.
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RECIPROCITY LAW

Experienced photographers will be aware of the
reciprocity law, on which all exposure measuring
devices are based

T xI=K

It expresses the fact that the product of time (7)
and intensity (/) must be constant (K) for a given
sensitised material (intensity being itself the product
of subject brightness and the f stop used). Although
it is well known that this law breaks down at
extremes of shutter speeds and low light levels, it
holds good over the normal ranges encountered in
camera exposure. The photographer carefully
measures light intensity and, with film speed (K) set,
the {Reciprocity Law) calculator on the meter will
compute the aperture/speed combinations for the
material in question. .

Having carefully measured camera exposure an
accurately developed or reversed the material, the
printing stage arrives. Here is where the Law goes
out of the window!

Readers appreciate that there are small variations
in mains voltage taking place the whole time,
especially if a hospital or factory is nearby. More
important, however, is .that photographic high
intensity enlarging lamps are slightly over-run,
operating on a similar principle to the photoflood
lamp. This means that their reaction to fluctuations
is more highly-geared than with household lamps.
When voltage alters, so does intensity (/) and, if the
timer gives precise intervals, “K” is meaningless.

To compensate for intensity changes, exposure
time must be reciprocal. If the intensity falls, ex-
posure time must be extended—and vice versa. Fig. |
shows the percentage changes in the light output
from an 150W enlarging lamp as voltage is de-
creased, the 75W lamp following much the same

10017 /-’1
90
/ %
80 .
RELATIVE
LIGHT
OUTPUTY
°J,0 / J\
60 /
N
i

i i ! L |

260 250

220
VOLTS ac.

190 200 20 230

Fig. 1. Effect of mains voltage on enlarging lamps

pattern. A 10 per cent error in the exposure of
papers such as Ektacolor 37RC will be most notice-
able and really demand a reprint. Ideally, all mains
supply fluctuations require compensation so that
repeatable results are possible. When switched to the
“Compensated” mode, this timer will give the same
light dosage for a given setting of the interval
switches, despite any unevenness in supply voltage.

CIRCUIT

The complete circuit is shown in Fig. 2. Pin 5 of
IC! is normally supplied with about half the rail
voltage, this potential altering all intervals pro rata.
When S6 is switched to “Exact”, pin 5 is connected
in this manner. With S6 set to “Compensated”, pin 5
is supplied with an amplified version of small changes
in a.c. mains voltage and thus makes the timed
interval reciprocate. S3 and S2 are simple make
switches, but the circuit is otherwise solid state.

R0 ENLARGER
B2kl @ AMP
R13 R (SEE TEXT)
T
: 3 on
180 VR3 50k RIL STk AL
1
es
RiSq o ORrsg
R12 kil R25 R16 R36 R27
A R2 B 7 Rag 828
A 4 1
3 i
=~ ¢ 87 o Q ss ¢
s K R23 RIB R34 R29
RN < Tk g [UNITS) ‘g ALL Stk F%J TENS Ra(? ALL 510kL
OR21.6R20 / Ornornd
RS
®A
SLa-
LN\ ir2 42V
=% {
| ! R7 VR1
I | Re <& 22kt Bokn > 0K, R3 R2 R
: i 22 2K 2
. i EXACT IcA
| 555
1 | c2 RS D2 S6 5 L 0s
N 1 1250F | ek 1NLOOS TIL209
O=0 ! ! l
b
s s 1N4OOY TR R6 VR2 B 1 0 st
3 BC108 20 - |-|53 52
& ki 22F ]
X~ NOT FITTED ON UNIT 0 [START)
ILLUSTRATED g

Fig. 2. Complete circuit of the timer
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P.E. CompENsATED PHoto TiMER: .. :

The completed front panel showing positioning of
controls

Output from the timer i.c. is used to switch a
thyristor in series with the primary winding of the
transformer, whose secondary controls the gate of a
triac and hence the lamp itself. Though a little more
expensive than pure relay operation, this method: is
positive and reliable in obviating problems associated
with relay points.

Supply voltage s nominally 12V, with 15V a safe
upper limit. R8 may be adjusted upwards if DI
passes too much current. Reset switch S2 is con-
nected to pin 4 of the i.c.,, and the start switch to
pin 2. Both are held at positive potential by R3 and
R2 to avoid spurious operation and are triggered by
a negative going pulse when either switch is closed.
The neutral side of the a.c. mains supply is ground
with respect to the i.c. and its power supply. Thres-
hold and discharge pins 6 and 7 are connected
together in this application. From this point the
charge on the timing capacitor Cl, being fed through
the timing chain, is sensed and the i.c. output switches

off when the charge on CI reaches two-thirds of the -

positive rail voltage. This capacitor should be either
a bead tantalum or the closer tolerance tantalum
specified.

RESISTOR CHAIN .

Using the formula ¢+ = 1-1RC, any combination
of resistor and capacitor may be used to arrive at
the basic 1 second unit. However, it is best to keep
the value of R as low as possible to avoid the risk
of leakage currents. Mathematically, these produce
just over | second, but capacitor tolerance and the
ability to adjust VR1 and VR2 make these values
ideal.

As the accuracy of the finished timer depends
almost entirely on Cl and the timing chain, good
quality components are essential—and the extra cost
not exorbitant. Resistors should not be overheated
when being fitted to S7 and S8 and the associated
wiring must be kept clear of other components.
New switches have better contacts than old ones.
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Any “stops” should be removed from rotary switches
S7 and S8 so that the pointers may be turned in
any direction. Timing resistors must be used in the
11 o’clock positions (though R25 may be considered
superfluous) to avoid an open circuit and conse-
quent waste of expensive material. Though it would
be simple to select a set of ordinary 20 per cent
resistors using a bridge or meter, 2 per cent metal
oxide types are more stable in use and are thus
recommended.

COMPONENTS . . .

\

Resistors
R1 2:2kQ2
R2, R3 22k (2 off)
R4 2:2kQ 5%
R5 56k Q2
R6 1kQ
R7 330kQ 5%, )
R8 68Q 1W wirewound P
R9 1kQ
R10 82kQ 1W
R11 1kQ
R12 1kQ
R13 4700

R14 51kQ 5%

R15-R25 51kQ (11 off). All metal oxide 2%
R26-R36 510k (11 off). All metal oxide 2%
All $W 10% carbon except where stated

Capacitors
C1 22uF tantalum elect. 16V
C2 125uF elec. 16V
C3 0-1uF 900V

Semiconductors
TR1 BC108
I1C1 NE555V
CSR1 400V 1A Thyristor
CSR2 400V 10A Triac (Type SC146D)
D1 Z12 12V Zener diode, 600mW
D2 IN4005
D3, D4 IN4001 (2 off)
D5 TIL 209 l.e.d.

Potentiometers
VR1 10k sub-minature preset
VR2 2kQ sub-miniature preset
VR3 50kQ linear

Switches
S1 Miniature d.p.d.t. slide switches
S2, S3 Press-to-make switches (2 off) (see text)
S4 D.p.d.t. toggle 250V
S5 S.p.s.t. toggle 250V
S6 D.p.d.t. slide switch
S$7-S8 12 way rotary (2 off)

Transformers .

T1 Douglas type MT238CS5. Pri. 240V, Sec.
3-0-3V, 200mA

T2 Brazenose 12012/1. Pri. 240V, Sec. 12-0-12V,
100mA

Miscellaneous
1 Pointer knob 1{in, 2 long pointer knobs 2}in,
4 way terminal block, 16 s.w.g. aluminium for small
heat sink; Case (see text), 4 rubber feet, FS1 2A
fuse and holder, L1 (see text)
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TO ENLARGER |

:’;g. 3. Underside of contro! panel. Flying leads terminate at Veroboard sub-chassis
ig. 4)

124

Fig. 4. Veroboard sub-chassis showing assembly and wiring

)
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A close-up of the reset switch assembly and the
14in X 1tin aluminium heat sink for CSR2

With S6 in the “Compensated™ position, operation
of the chip will be affected by mains voltage. R7 and
VR2 form a potential divider, half rectified by D2.
A small portion of this voltage is fed to the base
of TR1 through R6. RS provides automatic transistor
stabilisation and the collector of TR1 reflects changes
in mains voltage. A rise in voltage at the slider of
VR2 will reduce collector voltage and shorten the
interval, the opposite applying when voltage falls.

LAMP SWITCHING

Output from pin 3 of ICI is fed to the gate of
CSRI1 through R9. The thyristor, primary winding of
Tl and R10 are connected across the mains supply

“so that the transformer is energised by a positive

signal on pin 3. The 6V secondary winding of Tl
produces an a.c. signal, which is fed through R13
to the gate of the triac CSR2. The enlarger lamp
is connected in series with the triac across the mains
supply.

L1 and C3 form a transient suppression network
which is necessary as triacs may easily be destroyed
by high level pulses in the supply. In addition to
fitting a 2A fuse in series with the lamp, it is advis-
able always to use a low resistance series limiter—
because the triac could be destroyed before the fuse
blows in the event of short-circuit lamp failure. It is
suggested that a § ohm [00W wire-wound resistor
(Ry) be fitted externally between timer and enlarger.

The Veroboard sub-chassis with all
components mounted in position
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As this resistor gets hot, it is inadvisable to include
it in the timer in view of the accuracy required of
the timing components.

Focus switch S5 by-passes the thyristor so that the
lamp may be turned on for an unlimited period.

CONSTRUCTION

This should commence with the Veroboard sub-
chassis, cutting details being shown in Fig. 4. Because
some copper strips carry mains voltage and others
the 12V circuits, it is necessary to be even more
careful than usual that the track .is cut correctly and
that solder bridges are not formed inadvertently.
Veropins are best used where connections are made
with inflexible flying leads.

L1 consists of 50 turns of 22 s.w.g. enamelled
copper wire on a short piece of Yyin ferrite rod,
but anything fairly similar will suffice. After wind-
ing the coil should be warmed up with a hair-dryer
and - Araldite applied. This will cut down any
tendency to buzz when the timer is operating.

T1 is small enough to mount with an adhesive,
reinforced by copper wire loops passed over the
mounting tags and soldered into the track. Some
versions of the Douglas MT238 CS transformer have
the tappings emerging from the underside of the coil
(in the present case, they are brought out from the
top) and could then be soldered into the board
directly, with appropriate changes in the cutting
pattern. i

Timing resistors R15-R25 should be soldered
round S7, bearing in mind that they progress anti-
clockwise when viewed from below. Even though
2 per cent resistors are being used, it is a wise
precaution to measure the total value of RI5-R24
by setting S7 to junction R24/R25. R26 should be
chosen to match this value and VR3 and RI14 must
obviously be excluded in making this match. R14
itself is a limiting resistor (which adds 1/10 second
to all timing intervals) and is included to prevent
damage to the i.c. if the start switch is operated
with all pointers set at zero.

S7, S8, VR3 and R14 wired in series form the
timing resistor chain. These may be temporarily
connected to the sub-chassis by thin, flexible wires to
test the basic timer circuit. With S6 bridged to the
“Exact” position and 12V applied to the i.c. supply
rail, the constructor can ascertain that CSR1’s gate
is being supplied from pin 3 of the timer. S3 and S2
will have to be jury rigged for this test and the
12V may be supplied from a battery or from T2
alone connected to mains supply.
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Fig. 5 gives top panel dimensions and drilling
data, whilst Fig. 3 shows the underside of this panel
and connections of its components to the sub-chassis.
The majority of the hardware is attached to the
underside of the panel, the sub-chassis-being slung
on supports which .ensure that it clears the switching
associated with the operating bar. The Veroboard
supports are tapped with 8 B.A. threads and two
paxolin washers should be placed between board and
supports before finally screwing down. A large hole
must be drilled in the block used to mount T2 so
that the light emitting diode pilot can be fitted
through the panel underneath the transformer.

Where timers are concerned, a control panel of
insulating material is to be preferred as it minimises
the possibility of leakage between switches. Formica
or Paxolin are suitable, but Perspex (15in opaque
white) has been used for this timer. Apart from being
a fairly good insulator, Perspex is easy to work and
neat in appearance. It may.be sawn with a hacksaw,
roughly finished with a metal file and finally finished
with wet emery and metal polish. Screwholes in the
top of the panel may be minimised by attaching
components T2 and the terminal block to pieces of
tapped Perspex, then cementing to the underside.
Holes may be tapped in the usual way, using white
spirit as the lubricant and ensuring that the taper/plug
is not allowed to clog.

The box covering the timer has also been made of
Perspex, clear in this case, secured by screwing into
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panel. By rubbing down sawn edges on wet emery
placed on a sheet of glass, good mating of the parts
of the box can be achieved when cementing together.
The panel should overlap the box itself so that the
timer may be free standing on four rubber feet or
flush mounted into a darkroom control panel.

OPERATING BAR

The black Perspex operating bar (#in thick) stands
proud of the panel by means of a spacer placed
under the focus switch S5. This bar is intended to
flex so that pressure on either end will operate the
associated switches. As one side of both S3 and S2
is at mains potential-fand photographic workers are
handling wet processes—these two switches are
inside the timer, rather than simple contacts under
the 'bar. “Pushers” cemented to the underside of each
end of the bar protrude through holes in the panel
to operate simple switches. Strips of phosphor-bronze
have been wused, though old relay contacts would
probably be equally suitable. The spacer in the
middle of the bar is cemented to it and the assembly
held in place by countersunk screws through the
underside of the panel. Focus switch S5 will probably
have to be recessed into the panel to ensure that it
clears the underside of the sub-chassis and that its
retaining collar can be attached. Two small, thin
leather pads on the underside of the extreme ends
of the bar will prevent a click as S3 or S2 are
operated.

297




A tag-board mounted resistor (RL) is used as a series
limiter

. Triac CSR2 is mounted on a small heatsink
attached to the panel by small tapped blocks. As the
load will not normally exceed 150W, the size is not
critical; 10 or 16 s.w.g. aluminium should be used—
as large as will conveniently fit between S2 and
sub-chassis mounting pillar. Main terminal 2 is elec-
trically common to the heatsink, so the triacs con-
nections should be sleeved and the sink should not
touch other components.

A short busbar connects together one side of S2
and S3, one side of S5, centre tap of the secondary
winding of T2 and one lead for the pilot. When
finally assembled, this busbar is connected to the
common neutral line at point 10 on the Veroboard.
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The four-way output terminal block has provision
for an earth connection, though many enlargers only
require two-wire connection. Earthing the column is
worthwhile as static in the enlarger head is reduced
and dust in the negative carrier made less proble-
matical.

SETTING UP

Assuming the basic timer has already been tested
as described, the rest of the wiring should be com-
pleted and a 75W or 150W bulb connected to the
terminal block with its limiting resistor. On test, the
lamp should be of normal brilliance if the stated
components have been adhered to. If not, R10 or R13
may have to be reduced slightly until full-wave
operation is achieved.

Preset VR should first be accurately set, with S6
in the “Exact™ position. Set the controls to 60 seconds
(VR3 and S7 being at zero) and adjust VR1 until an
interval as close to this as possible results. With S6
in this mode, the timer can be used, with an audible
alarm, for developing prints for the usual 14 or 2
minute period.

Preset VR2 is next adjusted, with S6 in the
“Compensated™ position. This setting should always
be used for enlarging. This preset will need to be set
somewhere near the “earthy™ end of its track, the
final setting being very critical. If the mains voltage
is near to 245V, set the controls to 10 seconds and
adjust VR2 minutely until this time is attained. If the
mains voltage moves from this point, the timing will
alter slightly—as it should. With a “Variac™ trans-
former, it is possible to check time against voltage:
the characteristic, when properly adjusted, will follow
the pattern shown in Fig. 6. &

USING THE TIMER

With monochrome materials, the pilot light may
be switched on. The colour of the emission and
value of RI combine to produce a “safelight”. As it
will affect panchromatic materials, it should be
switched off when using colour papers, which now
have speeds comparable to bromide paper.

S6 should always be in the “Compensated” posi-
tion unless the timer is used for purposes other than
controlling the enlarger. Small triangles of <in
Perspex cemented at the 0, 3, 6 and 9 position of

Rear view of completed front panel
showing the range resistors
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Fig. 6. Variations of a 10 second setting with changes
in supply voitage produced by the timer with S6
in the compensating mode. This is close to the ideal
implied in Fig. 1

S7 and S8 make it easy to set these in the dark by
feel, whereas the less critical setting of VR3 can be
closely estimated. In practice, the timer will be set
immediately the test strip has been assessed, filtration
changes made and before the lights are turned off
ready for the next print to be made. It is reassuring
to be able to check the setting in darkness to avoid
wasting an expensive sheet of colour material!

The operating bar, carrying the most used controls,
are nearest to the worker and easily operated in
darkness. Positions of S3 and S2 may need to be
reversed depending on the timer’s position relative
to the enlarger, dry bench layout and whether the
user is left-handed. S3 nearest to the enlarger seems
to be a natural choice. Any or all of the operating
bar controls could be paralleled for foot operation,
thus freeing the hands for shading and other manual
control.

The timer will work comfortably at 210V or below,
the author’s own darkroom version having been in
use during the power crisis. It will make for more
consistent exposure,-particularly where colour emul-
sions are concerned. Whilst falling mains voltage
affects the colour temperature of the lamp to a small
degree, the average variation will not have any
practical effect, nor call for filtration changes of
more than about 025Y—which can safely be ignored.
Used with a filter Nomogram, this timer should
enable the user to produce consistent prints of high
quality with the minimum of wastage. Y
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NEWS BRIEFS

Speakers In The Sun

ow better to announce a new range of speakers
H than at a conference held in Malta? This clearly,
is the view of the newly recreated Marsden Hall Inter-
national company who recently held demonstrations in
a luxury hotel in Malta of their latest range of quality
loudspeakers.

Extending from a shelf-mounting 10W capacity unit
up to a free standing SOW studio module, the range is
split into two sections called respectively Annexe for
powers up’ to 30W r.m.s. and Symphony for the two
upper capacity modules of 35 and 50W rating.

The units are attractively styled in either Teak or
Walnut, with detachable fronts either fabric or filter foam
covered. Indeed, the foam-covered versions can be sup-
plied in any of 26 different colours.

Of course, the critical test of a loudspeaker is not
really the appearance, although this counts for a great
deal in some circles, but the audio performance. Here,
Marsden Hall went to some lengths to present their
equipment as completely as possible.

They organised an audio demonstration of the various
units in stereo pairs with the ability to switch from one
pair to another at will. This allowed the listener to com-
pare the six models one with another at ease. A selection
of styles of music and types of orchestration was pre-
sented to show the ability of the equipments to cope
with transients, bass and treble response, and so on.

Predictably, the larger studio units came out on top
in all sections, but after all, the demonstration was given
in a fairly large suite and it is under such circumstances
that the full bass response can really benefit. However,
all the units, including the smallest Annexe XL10 pair
performed as well as one would expect, if not better.

It is quite educational to switch from a triple-driver
system of 50W capacity to the smallest shelf-mounting
model which uses only a six-inch base unit and a single
three-inch tweeter. There is bound to be some colour-
ation of response and a step-by-step run through the
range shows this up as fairly minimal, often appearing
with switching in one direction and not the other.

Prices are well in line with current ranges, running
from £44-50 per pair for the smallest shelf-mounting
model to £172-50 per pair for the Symphony 4522 studio
units. The two smallest units are both shelf-mounting,
the largest of the Annexe range can be used as a shelf-
mounted or a freestanding unit whilst both the
Symphony units are freestanding and can be optionally -
supplied with castor stands.

The prices mentioned are the recommended retail
values and we understand that the units are to be avail-
able from specialist Hi-Fi dealers throughout the U.K.

The Annexe XL10
enclosure
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INTRODUCTION TO SERIES

This series of articles is intended as an intro-
duction to the vast range of transducers that exists
today. Instrumentation engineers are constantly
challenged to satisfy the increasing demands made
by their colleagues in other areas of specialisation
and may be called upon to measure an almost
infinite variety of physical phenomena.

Broadly defined, a transducer is_any device by
means of which energy, available in one form, may
be changed to energy in another form. Energy can
existin various forms such as electrical, mechanical,
acoustical and thermal and often the output energy
of a transducer is in the electrical form. Devices
which convert electrical power into, say, mechanical
force also come within our broad definition but are
often classified into a separate group known as
electrical machines. Some of these devices are
very important to the electronic engineer and small
rotary motors, stepping motors and related devices
crop up very frequently, as, for example, in equip-
ment using tape or paper as a recording medium.
Often the input energy will be in mechanical form
and the first section of the transducer may then
perform a conversion from say applied force to dis-
placement.

The subsequent conversion of displacement to
electrical energy would take place in a second
section and could employ one of the many principles
available such as: piezo electric effect, differential
transformer, capacitance resistance or inductance
variation, photo electric effect, magnetostriction,
etc. The nature of the electrical output from the
transducer depends on the principle involved in the
design and may be analogue, digital, frequency
modulated or some form of pulse train. In fact a
transducer may be based on almost any combination
of the various mechanical and electrical arrange-
ments available.

Some examples of commonplace transducers are
listed below and these will be covered in the series.

Measurement Required Possible Transducer

Shaft rotation or Coded optical disc
position

Linear disptacement Variable resistance
element

Thermistor or variable
resistance devices

Piezo-electrical
material

Resistive or
semiconductor
strain gauge

Turbine type
flow-meter

Temperature
Ultrasonic sound

waves
Mechanical strain

Liquid flow
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N GENERAL terms a transducer is a device which
converts (or transduces) energy from one form to
another. This definition is rather all-embracing since
it includes devices such as electric motors, car engines
and turbines whereas, at least through common usage,
the term normally refers to devices of a somewhat more
specialised .nature. .

In one category we have devices that can convert an
electrical input stimulus into a mechanical output
response, such as occurs in the moving coil loudspeaker,
whilst in a second category we can group those devices
that convert some physical quantity, property or con-
dition to an electrical output signal as occurs for
example with a pick-up cartridge. ]

It should be noted that transducers are not restricted
to the use of an electrical signal at the input or output
but such devices are by far the most common today
due to the widespread use of electrical and electronic
techniques in control, instrumentation, automation and
measurement and the relative ease of processing or
modifying such signals. For example, in many
industrial processes the electrical output of a-transducer
is used, either directly or after processing, as a feedback
signal in a servo-loop to control the output of the system
in a specific manner. .

In other applications a transducer might be connected -
to a readout device, such as a counter, tape printer or
digital meter, and used to provide quantitative measure-
ment information to an operator. Since it is not
possible to control a process without measurement of
one or more variables it is clear that transducers play
an important part in a wide variety of modern engineer-
ing systems and measurement processes.

OPERATING PRINCIPLES

The operating principles of the majority of trans-
ducers in common use are straightforward, but in
practice the utilization of these principles often involves
very careful design and precision engineering in order
that defects, which might otherwise limit the device
accuracy, are kept to a low level. Even with careful
manufacture, environmental factors such ds tempera-
ture, vibration, shock and stray magnetic or electric
fields, must be taken into account if the best accuracy
is to be obtained.

Often several basic principles are used together to
achieve the required output. The term measurand is
often used to denote the quantity, condition or property
which the transducer translates into the required output
signal and in some cases the transducer does not respond
directly to the measurand but to a related variable.

For example, transducers designed to measure
acceleration are often activated by a displacement or
force which is related in a known way to the accelera-
tion.

* North Staffordshire Polytechnic
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The “‘two-stage” principle is illustrated in Fig. 1.1
The first section translates the measurand into-a dis-
placement or stress and this in turn acts as the stimulus
for the second stage which produces, the requisite out-
put. The second stage may generate the electrical
output directly from the output energy of the mechani-
cal transduction stage in which case it is known as self
generating. The alternative form, which requires an
external power source for excitation, is usually called
a passive transducer.

TRANSDUCER CLASSIFICATION

It is an almost impossible task to classify the whole
range of transducers now in use. However it is
feasible to group them on the basis of their fundamental
operating principles as in Table 1.1, even though they
may be used in, or have evolved from, widely different
applications.

Even with such grouping it may be difficult to classify
a particular transducer uniquely because of overlap in
the various selection parameters used. For example a
thermistor might be classed as a variable resistance
device or alternatively as a thermal device. Strictly
speaking the thermal energy input is the measurand
which can be related to temperature but two distinct
modes of operation are possible.

If the electrical currents are kept sufficiently small
the resistance will be dependent only on the heat input
whereas if larger currents are permitted some self-
heating will occur and the temperature will depend on
two sources of heat.

VARIABLE RESISTANCE TRANSDUCERS

In the moving contact type, the measurand, either
directly or indirectly, causes a change in the resistance
of an electrical element. This change is usually
caused by either a moving contact system or some
physical or chemical action. The basic principle of a
moving contact system is illustrated in Fig. 1.2 and here
changes in liquid level are used to move a sliding contact
along the resistance element BC.

ﬁﬂﬁﬁﬂﬁﬂﬁﬁﬁﬂﬂﬂﬂﬁﬁﬁﬂﬁﬁﬁﬁﬂx33333333333333
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Fig. 1.2. A simple moving-contact system

Fig. 1.1. lllustrating the ‘‘two-stage’ principle of
transducers q
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TABLE 1.1

SOME ELECTRICAL PHENOMENA THAT CAN
BE EMPLOYED IN TRANSDUCER OPERATION

Resistive Electromagnetic
Capacitive Thermo Electric (Voltaic)
Inductive

Photo Resistive Tonisation
(Conductive)
Photo Electric (Emissive) Electrolytic

Photo Voltaic

Potentiometric
Magneto Resistive

Piezo Electric
Piezo R&ciStive =

If we assume that the resistance between A and B is
zero when the tank is empty the resistance Ran for a
liquid tevel of # will be Ro-/ where R, is the resistance
change per unit height of liquid. If we assume also
that R, is constant i.e. the resistance element is perfectly
uniform over its whole length L we can express the

‘h L
output voltage as Vo = £ (Z) volts providing no
current is drawn via the output terminals (Fig. 1.4).

In some application it may be desirable to use a
resistance element that is not uniformly wound in
which case the output voltage is no longer given by the
above equation but by

Raw
Vo= E(g22).

The way in which Rap varies with height 4 determines
the characteristic law of the transducer since E and
Ruc are fixed. For example the resistance element
Ric could be wound on a thin wedge shaped sheet of
insulating material as shown in Fig. 1.3. The resistance
per unit length, R, is not constant for this case and
will in fact increase uniformly as the slider moves from
B to C as long as the resistance wire is sufficiéntly fine

TAPERED
FORMER

ouTPUT

SLIDING
CONTACT

Fig. 1.3. A tapered or wedge-shaped element
used in resistive transducers
LIMT OF TRAVEL

|
|
|
!
|
|
1

T
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Fig. 1.4. Variation of resistance R, with height
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showing the basis of operation
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and the element carefully wound so that the turns can-
not move as the contact passes over their surface.

For the wedge profile shown in Fig. 1.3 the varia-
tion of R, with height 4 will be as indicated in
-Fig. 1.5. The resistance per unit length is- obviously
a function of h since as the slider moves along the
resistance element the length of each turn of the
resistance wire increases slightly. The variation' of
R, can be written as

h
Ro = R, + Z(R2 — Ry).

If we put # = 0 we find Ro = R, and for h = L (the
limit of slider travel) we find R, = R,.

To determine the resistance between AB or BC we
need to add together the resistance of all the turns of
wire between the two points of interest. This is achieved
mathematically by integration and for the section
between A and B we have

h
Rapn = Rodh

4]
h2
= hR, + 5T (R, — R)).

At full height # = L and substitution in the above
L~(R—‘ : Rz) which s
simply the length of the element multiplied by the
average resistance per unit length.

The variation of output voltage with height for this
type of element is illustrated in Fig. 1.5 which also shows,
for comparison, the output of a uniformly wound
element operating from the same supply voltage.

The wedge element gives the greater rate of change
of output voltage providing the tank is at least half full

equation then gives Rpc =

/L . .
(h > 5) whereas the uniform element gives the larger

output voltage for all heights except # = L at which
level both types give the same output voltage.
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Fig. 1.5. Variation of output voltage with
height
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x Fig. 1.6. Loading effects in transducer circuits
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LAWS

The details discussed so far have shown that it is
possible to control the characteristic law of the trans-
ducer by suitable choice of resistance variation with
length of travel. In some applications it is the angular
rotation of a shaft that activates the moving contact and
in this case also it is possible, by choice of shape for the
resistance wire former, to produce a given characteristic
such as a sine or cosine variation of resistance against
angular position.

Tapered resistance elements are sometimes used in

“bridge circuits to open out an otherwise cramped scale

at the extremes of angular travel. The log and reverse-
log audio volume controls use graded regions on the
track with different resistance values per unit angle 6f
rotation in an attempt to give a straight line piecewise
approximation to the specified law.

Obviously mechanical friction has to be kept to a
minimum in devices that have to operate with low
forces and wear of contact and wire can limit the useful
life. . The wire used in some precision potentiometers is
very fine to give good resolution and excessive currents
can easily destroy the element, especially when the
sliding contact is near to one end of the range of
adjustment, due to the concentration of heat over a
small region.

OUTPUT LOADING EFFECTS

No mention has been made of the loading that will
occur if the transducer- output is fed to a resistance
which is not large relative to the-element resistance.
This form of loading is illustrated in Fig. 1.6 where the
load on the output is represented by the inclusion of
Ru. If « represents the fraction of the resistance
element between A and B and ‘R represents the total
resistance of the element the circuit is simply that of a
potentiometer having an upper portion of (I — @)R
and a lower portion of R in parallel with Ry..

Analysis of the circuit gives the output voltage V,
as:—

. oE
Vo= Il +arR(0 —a)
Ry
(Ideal Unloaded Output Voltage)
1 +aK(l —a)

where K is the ratio of transducer element-resistance
to loading resistance.

For a given value of K we see that the output voltage
is correct fora = O0anda = | (i.e. Vo = Oand Vo = E
at the limits of travel) but at intermediate settings of
the output is in error and will always be less than the
(ideal) true output.

In any reasonable system K should be considerably
less than unity in which case the output is lower than
the true value by approximately [100x (1 — @) K] per
cent. The maximum error for a given K value occurs,
as might be expected, when @ = 0-5 and is of the order °
25 K per cent low providing K is small. For K = 0-1
(i.e. Rp.= IOR) the maximum error at mid-travel
would be about 2-5 per cent low.

THERMISTORS

A thermistor is a heat-sensitive semiconductor
resistor with a relatively large negative temperature
coefficient of resistance, although thermistors having
positive temperature coefficients are also available. A
typical device will exhibit a resistance drop of about
4 per cent per degree temperature rise.
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Unlike the p-n junction of a semiconductor diode or
transistor, the thermistor does not depend on the
effects that occur at a p-n interface and is not manu-
factured by doping silicon or germanium with impuri-
ties; Instead, a thermistor is made, using a sintering
process, from mixtures of the oxides of metals such as
manganese, nickel, cobalt, iron, copper, titanium and
magnesium. Leads are attached to metallised areas on
the thermistor body or connected during the controlled
heating processes.

A very wide variety of shapes and sizes are now
available ranging from small beads to large plates or
rods. i

A protective coating of epoxy or fused glass is often
provided and some types are available in glass
envelopes, either evacuated or gas filled. Resistance
values at 25°C range from about 1Q to several MQ.

Early devices were very variable in characteristic and
it was difficult to match the characteristics of two
similar thermistors. Fortunately improvements in
manufacturing techniques have virtually eliminated
the shortcomings of the early devices and thermistors
are now available which are stable with time, matched
and interchangeable to within a fraction of a degree
over wide temperature ranges.

Thermistors now rival thermocouples in many
applications since stable amplification is invariably
required with thermocouples due to their low output
voltage (typically of the order of 50 x#V/deg C). The
main advantage of the thermistor over the thermo-
couple is sensitivity. The output of the thermocouple
is determined by the choice of the two metals and
cannot be changed.

Typical thermistor bridge or potentiometer circuits
can give output voltage changes of 100 mV/deg C
which is some 2,000 times that of an equivalent thermo-
couple. The useful temperature range of thermistors
is considerably less than for the thermocouple, being
limited to about —100°C to +400°C whereas thermo-
couples can operate over a range of thousands of
degrees. The thermocouple also has a more linear
output since its output voltage per unit temperature
change is more nearly constant.

THERMISTOR POTENTIOMETER

A simple potentiometer using a thermistor is shown
in Fig. 1.7. Obviously the same current flows through
both the thermistor and the fixed resistor. If the
current is sufficiently small the self-heating of the
thermistor will be negligible and its resistance will
therefore depend on the ambient temperature. If this
temperature rises the thermistor resistance will fall
(assuming a negative temperature coefficient) and the
current will increase. The resulting increase in voltage
across the fixed resistor can be used as an indication
of temperature but the voltage-temperature
characteristic will not be linear.

The resistance-temperature relationship for a thermis-
tor is usually approximated by the equation

R=AefT
where R is the resistance at temp. T° Kelvin, 4 and g
are constants for the particular thermistor, T is the
absolute temperature in Kelvin, and e is the base of
natural logarithms, 2:7183. By taking logarithms of

B

. . . R
both sides of this equation we see that Loge (Z) =7

This inverse relationship is sketched in Fig. 1.8.
For two temperatures 7; and T, and corresponding
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A selection of Mullard thermistors, (a) Diac NTC type,
(b) Plate NTC type, (c) PTC type, (d) Rod NTC
type, () Rod VDR type, (f) Bead in glass type

resistance values of R, and R, respectively we can
write:

R, AefT, /,(1 1)

R AePiT, ¢ \T, T,
which shows that the ratio of the two resistances
depends only on f for given values of T, and T,. The
value of £ usually lies in the range 2,000° to 5,500°
Kelvin and is specified by the manufacturer. Also it
is usual to quote a typical resistance value at some
specific temperature, often 25°C. If the variables
with subscript 2 are taken as the given 25°C values,

then
~ Rues (L~ o)
Ri= Ruse A7, ~ 298
which allows R, the resistance at T; Kelvin, to be
evaluated in terms of the resistance value at 25°C. For
example if a particular thermistor has Ry; = 1kQ and
/= 5,000 the resistance at 0°C will be

R= 1,000{e5,000 (5;—3 - ﬁ) : Q = 4,6609.

o e B R e e R e e

1kQ) AT 25°C
k0

Fig. 1.7. A simple thermistor potentiometer
circuit

!

Log,(RA)

I 1eMPERATURE 7 —
(°K}

Fig. 1.8. The inverse relationship of
temperature and voltage of Fig. 7

e L R e e
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. Fig. 1.9. A simple thermistor bridge circuit

PTC IN RANGE A-B

RESISTANCE

>
TEMPERATURE -

temperature coefficient thermistor

Q
71 F

RLAY

Fig. 1.10. The curves of a positive and a negative

Fig. 1.11. A simple thermistor thermostat
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The resistance has changed by nearly five times for a
temperature change of 25 deg C.

One disadvantage of the simple circuit of Fig. 1.7 is
that the output voltage (across the fixed 1k{2) will vary
with battery voltage which renders any calibration
useless. This can be avoided by using a null method
as shown in Fig. 1.9.

BRIDGE CIRCUITS

The bridge is balanced, by adjustment of R, to give
zero output voltage. For this condition the resistance
R and that of the thermistor must be equal and hence
the temperature can be determined. Since the bridge
circuit is always balanced when a reading is taken

changes in the battery voltage have no effect on the null -

point providing current levels are sufficiently low to
prevent self-heating. .

When used at low current levels the thermistor
responds to the ambient temperature as the measurand.
However in some applications the most significant
heating effect is due to power dissipated in the thermis-
tor itself. As the current through the thermistor rises,
from some initial low value, the voltage drop across the
device rises. The onset of self heating eventually

.occurs and at a certain temperature the voltage stops

increasing since the current increase is offset by the
falling resistance. '

Further increase in current (and power) causes the
voltage to fall below this maximum value which is
typically in the range 40° to 90°C. The temperature
for maximum voltage drop depends on the # factor and
ambient temperature. Another feature which is
important in some applications is that of thermal time
constant. An abrupt change of ambient temperature
or power dissipation causes an exponential type change
in the thermistor body temperature.

As mentioned earlier the temperature coefficient is
large and can be shown to be equal to — B/T? per degree
for negative temperature ‘coefficient devices.
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For positive temperature coeflicient devices the
coefficient is only positive over a finite temperature
range as illustrated in Fig. 1.10 and it is usually difficult
to express the resistance-temperature variation by a
simple equation.

An interesting application of an n.t.c. thermistor is
shown in Fig. 1.11 where the circuit behaves as a thermo-
stat by operating the relay when the temperature falls
to a predetermined level, say .. Resistor R, is set
equal to the resistance of the thermistor at the specified
fo. At temperatures above t, the differential action of
TRI1 and TR2 is such that TR2 is passing current whilst
TR1 is off due to the fact that the voltage across R, is
greater than that across Rz. .

As the temperature falls these two voltages become
more nearly equal and eventually current starts to flow

-in TR at the expense of that in TR2. The current in

TR1 flows via the relay coil and the resulting increase
in voltage drop causes the base voltage of TR2 to fall.
This further increases the current in TR1 and due to the
reﬂgenerative action TR1 turns fully on and TR2 turns
off.

The relay operates due to the flow of collector current
in TR1 which aids the existing relay current that flows
via Ry and R,. Due to the positive feedback effect the
turn-on is rapid but the temperature will have to rise
well above 1, before the circuit resets itself. This
effect is known as hysteresis.

Ideally R, should be made 4-6k Q so that the bridge
formed by the four “‘resistance arms” is balanced at
the trigger temperature. Under these conditions the
circuit is relatively insensitive to variation of supply
voltage Vce. Ry determines the current levels for TR
and TR2 once Vcc and Rr are fixed. A thermistor,
relay.and battery in series can act in the same way but
operation will be very dependent on supply voltage and
the switch-on instant will be less well defined.

Next month: Resistance thermometers, strain

gauges, thermocouples and thermopiles.
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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

Build an oscilloscope.

4 As the first stage of your
training, you actually build
your own Cathode ray
oscilloscope! This is no toy,
but a professional test
| instrument that you willneednot
| 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

P L U S of essential equipment.

o~
EiE
iy

1

Rad, 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 knowledge of testing, servicing and
countless other electronic devices maintaining all types of electronic

and their servicing procedures.

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. WA
---------------------q

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

Carry out over 40
experlments
on basic circuits.
We show you how to conduct
experlments on a wide variety of
different circuits and turn the
information gained into a working

equipment, radio, t.v. etc.

IBrochure without obligation to: .

i | IBRITISH NATIONAL RADIO & ELECTRONICS i

ALL STUDENTS ENROLLING INOUR S CHOOL, DeptEL4S i
COURSES RECEIVE A FREE CIRCUIT P.O. Box 156, Jersey, Channel Islands. i
BOARD ORIGINATING FROM A COM-  IINAME..2..uuiuiitnineii e et i
PUTER AND CONTAINING MANY ]
DIFFERENT COMPONENTS THAT CAN  ADDRESS. .\t l

BE USED IN EXPERIMENTS AND PROVIDE
AN EXCELLENT EXAMPLE OF CURRENT
ELECTRONIC PRACTICE
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CAPACITIVE = DISCHARG

ELECTRONIC IGIIITIIIIl RIT

\/oYa,A, Bext of. 3

Sparkrite Mk. 2 is & high performance. high qusitty.
capacitive discharge. slectronic ignition syste
Because of the superb design of the so.rkrlle
circult it
contact breaker. Thare la no misfire because n:enllcl
breaker bounce s eiiminated electronically by &
pulse suppression circult which prevents the unit
firlng it the points bounce open at high A.P.M
Contact breaker burn is eliminated by reducing the
current to about 1/50th of the norm. It will pertorm
equally well with new, oid. or even badly pitted points
and is not dependent upon the dwaeil time of the
contact breakers 1or recharging the system

Sparkrits Incorporates & short circuit protected
Inverter which ehminates the problems of SCR lock
on and of

the transistors or the SCA. (er\yclpaclllvo

ignitions are not completely tooiproot in th

Sparkrite cen therefore give you:

up to 20% better fuel consumption. Instant il weather

starting, cleaner pluga—thoy taat up to 5 times longer

without  attention, eration. higher top
y Nite, stticient fuel

burning end less air pallution. smoother running

continuai peak psrformance

NOTE—FUEL CONSUMPTION
The fitting of & Sparkrite Mk. 2 should reduce tuel
consumption aithough the amount of the reduction
will vary. A fa

THE KIT COMPRISES EVERYTHING NEEDED: Ready
drilied pressed steel case coated in matt black epoxy
resin, ready drllled base and heatsink, top quality
S-year guaranteed transformer and components,
cables. coil connectors, printed circult board, nuts,
bolts. shlcon grease. full instructions to make the
kit negative or positive earth, and 10 page instaliation
instructions.

WE SAY IT IS THE BEST SYSTEM AT ANY PRICE.

OPTIONAL EXTRAS

Electranic A.P.M. limiation

This can be ingluded in the unit to
an advantsge to most companies,
formance drivers, etc

revent over revving.
ire firms, high per-

outeur 1g.
—O rdmnos con.

w
B
e

N0 10 (LutATE wisy TG nG.
ows o Pat
¥ WeChudcar HouLATORS
ATints enoing  ERCTMIC PURL POLSS §1E

PRICES:D.1.Y sssembly kit £10-93*; Ready built unit£13-s8*
(both to tit all vehicles with coll/dlstributor ignition up to
8-cylinders).

Switch for instant changeovaer from Sparkrite’ " ignition
to conventional Ignltion £2-79*, R.P.M. limiting control

£2-42* (fitted in case on ready bullt unit, dashbosrd mount-
Ing on kit).

* Including VAT, post and packing.

We can supply units tor any petrol-engined vehicle (boat,
motorcycle. etc.) with coil/contact breaker ignition
Detaits on request

CALL IN AND SEE US FOR A DEMONSTRATION.

be expected, bai
UpON our own experience, are as foliow:
any 4-cylinder vehicie. 10% Improvement
any 6-cylinder vehicle. 15% Improvement
any 8-cylinder vehlicle. 20% impi
It is worth remembering that white fu
important there are many other adva
Qained trom fitting a Sparkrite ignition

ELEGTRETIGS JESIGT ASSOGIATES o waisaw
ALUMINIUM “EOER NOY
BOXES :

Electronic/conventional ignition switch.

Gives instant changeover from “'Sparkrite’ ignitlon to con-
ignition for performance comparisons, static
timing, etc.. and will aiso switch the ignition otf completely
as a gecurlty device. Includ wlitch, connectors. mounting
bracket and instructions. les excluded

saving is
ges to be
tem

K31, SORDER NOVV
GHT KIT ;

From: Name

ELECTRONICS DESIGN ASSQOCIATES DEPT. P.E.4
82 Bath Street, Walsail WS1 3DE. Phone 33852

F
Ll
3 .

Plasse Supply
Quantity
usort

These project boxes are manufactured from BPARKRITE Mx. 2 DIY assamily kity ot [18-93

18-gauge aluminium and come complete
with llds and screws.
The prices shown include VAT (at 8%) but
18p should be added to the total order value
for postage and pecking.
Order Length ~ Width  Height
n) (in)
4 1}

You can bulld this reverse polarity protected 12V. 8W,

fluorescent light. You will receive ail of the necessary parts:

white enamelled ready drilled metalwork, ready drilled
heatsink, printed circult board, high quality components
and transformer, end caps and cable, the fluorescent tube,

nuts, bolts and washers, stc. and simple assembly instruc-
tions and operating instructions.

" 3 When complete the light has a wide variety of uses such as
2 workshop and workbench illumination, garage hghtmg

4 emergency lighting, lighting for camping, caravaning or
gx\ 2 boating, as an inspection lamp and many more.

i It you can't spare hr to put the light together then we will
5 supply it ready built (for a few extra pence).

6 3 P PRICES

7 k . Assembly kit £3-19 (Inc. VAT, post and packing).

Boxes can be made to any size but the mini- Ready built £3-78 (inc. VAT, post and packing).

mum order for special sizes is 500. General
trade enquiries walcome Diffuser 59p extra (inc. VAT, post and packing).

SPARKRITE Mk 2 rasdy buift negative aarth ai £43-28

SPAAKRITE MX. 2 ready buift powitive aerth at £13-08

Ignition Changeovsr awitches at £2.7%

A.P.M. Limit systema in the sbove unita #1 €2-42

Price
(inc. VAT)
41p

Fluorescant ight sssembly ks at €2-19

Fluorascent light built units a1 £3-78

Diftusers for the above st Sy

of number alum baxes at

of number sium, boxes et

of number sium tores at

| ancioee cheque/P.O. 1 for {. Chaqus No
(Send & Ht brochure only requited)

‘No. 1000 BRAZING TORCH’
up to 5,000°F

Combired gasos give
smaller but much hotter
fame.than Cus_perfect
for al

‘CUB’ MINI-BLOWTORCH

v v v
up to 2,500°F 4

NEWI V.H.F. FRONT EHD/COIWER’I'OR

[ ] ADVANCED DESIGN

Vest pocket size, nox eylindera,

:ﬁ:er :ciylllderbsr:nzaeli s [ DUAL-GATE MOSFET

' cylingers

jewellery  ltems, ");:C":;’" 2ot FIRST STAGE

etc. soft soider, e COVERS: AIRCRAFT - WEATHEF

strp_paint. p;};y; 51‘3“35 SATELLITES - AMATEURS
&P VARICAP TUNED - INPUT 114-150 MHz

spark plugs, etc.
Burns up to 1 hr
on tiny gas cylinder. Compiete with
2 cylinders and instruction book.

Inc. VAT, P.

. 4P
22 92 (extre cylinders B0p per 2)
1010 Soft-solder bit for Cub 92p inc

MICROFLAME (UK) LIMITED

‘Freepost’. Rickinghali, Diss, Norfolk, 1P22 1BR. Tel. Botesdale (037-989) 555

1-F OUTPUT 10:7 MHz

De luxe set, inc. lighter, bench
bracket, 6 Micronox. 3 butane.
etc. £17-82 inc. VAT, P. & P
1009 butsne-oniy tip for low
[l it &k with .
e o £1-03 Inc.

A high performance front-end com-
bining high gain with low nolse factor (8d8

typ.}. Each unit is fully tested and aligned before leaving the factory
PRICE £9:85 (includes VAT and P. & P.)

Sole Agents: REEDHAMPTON LTD., 182-184 Addington Road,
Selsdon, Surrey, CRZ 8LB
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BY FRANK W. HYDE

PHOBOS THE POTATO MOON

During the mission of Mariner 9 to
make a photographic survey of Mars,
some 32 high resolution pictures
were obtained of Phobos, the small
Martian moon. These pictures were
fortunately able to cover some 80
per cent of the satellite’s surface
and the first atlas of this small
moon has now been published.
These have been “‘cleaned up” using
the special computer technique. The
atlas was compiled by a group of
scientists from Cornell, Stanford,
Caltech and NASA, four very active
establishments.

It is common practice, in setting
up an atlas, to use a sphere on
which the pictures can be placed
and oriented. However, Phobos pre-
sents a special problem of its own
for it is irregular in shape, more
like a potato. It is thought that as
the satellite has such a very small
gravitational field it has not been
pulled into a harmonious shape as
it cooled. It is perhaps a quirk of
cosmological humour that it so
closely resembles the familiar
potato.

Many models were tried out and
T. Duxbury at Caltech finally
arrived at a solution. The satellite
radii are found to be 11-5, 15-5 and
9-5 kilometres. Duxbury settled on
a triaxial ellipsoidal system of
co-ordinates.

This reference grid was computer-
fitted with the information and the
results suggest that Probos is in
synchronous rotation around Mars.
It keeps the same face to Mars and
therefore behaves as the Earth’s
own satellite. The longest axis
points toward Mars and the inter-
mediate one of 11-5 kilometres is in
the orbital plane, the shortest axis
being normal to the plane.

s

Phobos is very heavily cratered
and the surface density is close to
saturation, The initial mapping
reveals some 50 craters. Seven have
been given names though one is
only a partial crater. This is the
Kepler Ridge. Others are named
Roche, Wendell, Sharpless. D’Arrest,
Todd and the largest complete one,
Stickney. The variations of the
high to low points of the craters
are as much as 20 per cent of the
radius.

When compared with the Earth’s
Moon the feeling is that Phobos
was formed as an independent unit
very early in the life of the Solar
System. Extensive fracturing seems
to have taken place as a result of
meteoritic impacts. The landscape
appearance has been the result of
meteor impacts. No doubt also the
smallness of the body renders it
liable to considerable geological
change.

The structure generally suggests
that Phobos is solid rock and the
evidence is the manner of the cracks
that can be seen. There is too little
gravitation for it to be con-
glomerate. It is possible that the
satellite is only part of a larger
body that disintegrated a very long
time ago.

As with all these “‘guestimations”
alternatives are also offered. What-
ever the conjectures may be there is
now a good case to include a special
programme to be set in operation
at the time of the Mars Viking
missions already planned.

HELIOS

In a past “Spacewatch” issue some
details of a planned space probe
were given. This or rather the first
of two probes called Helios has
been launched on behalf of West
Germany by NASA.

The project was given the go-
ahead in 1969. The probes weigh
some 357 kilogrammes and will
operate with a 192 day orbit. They
will, at the apogee point, be within
45,000,000km of the sun, about one-
third of an astronomical unit.
Special thermal control will come
into operation on these missions.

The first probe will steer into the
ecliptic, the plane of the Earth’s
orbit, between Mercury and the Sun.
Its final distance from the Earth
will be some 300,000,000km. The
primary mission will last 120 days.
However, the life of the probes will
be at least 18 to 20 months.

These two probes will also be
supplementary, in the sense of data
gathering, to that being obtained by
Explorer 47 and 50 and also that
from Pioneers 10 and [1. The
actual orbit of the probes will have
a perihelion of 0.3 of an Astro-
nomical Unit and a aphelion of

about 1.0 Astronomical Unit with
respect 1o the Sun.

The tasks set are very extensive,
the instruments will investigate the
magnetic field, density, speed and
direction of the Solar Wind par-
ticles (electrons, alpha particles and

protons). 1t will be possible to
evaluate the spatial gradients in-
volved in those quantities. The

study of the electron plasma oscilla-
tions will be made by radio which
exhibits the characteristic Type 111
outbursts.

Other experiments will look at
the interplanetary dust, its gradients,
density and direction and its exact
composition. X-ray examination of
the surface of the Sun will be
undertaken,

OoDD BODY

Helios is an unusual shape for a
probe with a 16-sided central body
and truncated cones top and bottom,
each with 16 facets. The solar cells
are disposed over the surface of the
probe.

Because of the extreme tempera-
tures involved, some 370°C, nearly
90 per cent of the Sun’s radiation
must be reflected. This makes very
stringent demands on the probe’s
thermal regulation system. The solar
cells may not be subjected to a
greater temperature than +165°C.
The interior temperature must be
kept within the limits of —10°C
to +20°C.

This problem is partially solved
by using special SSMs, second sur-
face mirrors, developed by NASA.
They are made from fused silica
and covered on the underside by a
thin film of silver which is further
covered by a dielectric. These cells
have a high emissivity and will
prevent the central body from heat-
ing up to 800°C. This is the sort
of temperature to which the aerial
will be subjected when extended
even though the probe is revolving
at 60 r.p.m.

However, the mirrors alone are
not sufficient to hold off the Sun’s
radiation which amounts to some
22,400 watts/sq.m. A special ther-
mal insulation system consisting of
layers of spaced metallised foil is
also used. The foil is held apart by
nylon mesh to avoid heat bridges.
Other ingenious controls consist of
bimetal levers which operate the
louvres to allow the experiments to
be' carried out. They are also used
to control the inside temperature.

Control of the mission is being
carried out at the Command Station
at Weilheim, Germany, with a
30 metre dish built specially for
these missions. Also in use for
transmission of commands and the
reception of data is the Planck
Institute 100 metere radio telescope
at Eifel.
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by K. Lenton-Smith

N AN earlier article in this series,

we mentioned that the roots of
electronic music went back some
150 years. Two Americans, C. G.
Page and C. E. L. Delezenne experi-
mented with rotary generators and
their findings were published in
scientific journals of the time. How-
ever, it is probably more accurate to
assume that 40 years is the life-span
of electronic music as both L. E. A,
Bourn and Laurens Hammond per-
fected their respective electrostatic
and electromagnetic generators in
1935.

Among other inventions in this
era, the Compton Electrone and the
Hammond organ were soon to make
the public aware that electronic
musical instruments were a practical
proposition and here to stay. Dr
Robert Moog's voltage-controlled
circuitry (circa 1960) gave this field a
new fillip: it offered another method
of musical self-expression, albeit
the player had to be technically
inclined, patient and equipped with
special recording apparatus.

IMPERSONAL

Compared with this relatively short
life, conventional musical instru-
ments have been developed over the
centuries by ingenious craftsmen:
they have been improved to the point
of near-perfection and in the main are
capable of extreme expressiveness
in the hands of a skilled performer.

| was recently asked to give a lec-
ture on ‘‘Electronic Music" to stu-
dents of an eminent classical pianist.
Various forms of electronic music,
previously edited on stereo tape,
were played to the audience, in-
cluding music concrete, the classical
organ and light music. A bench
demonstration was carried out to
show various methods of tone-gener-
ation, waveforms, tone-forming, key-
ing and synthesiser operation. Fin-
ally,
asked to express views.

“You hug a cello', commented
the eminent pianist, "'kiss a flute and
stroke a piano. You have a quasi-
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this orthodox audience was-

erotic relationship with your instru-
ment. Can this be so with electronic
instruments? They sound too pre-
cise."

My reply was that, if you build your
own instrument, you often go to bed
with it! This remark was made with
conviction, having built four organs
over the years and burnt considerable
midnight oil. Although it is literally
true to say that electronic instru-
ments certainly are '‘alive”, his point
was a valid one, as the reader will
appreciate. Even so, the player can
become equally attached or infatu-
ated with his electronic instrument.

Perhaps we had invited the com-
ment by playing tapes of both the
"William Tell Overture" and part of
the second movement of ‘“Beetho-
ven's Ninth,” first by an orchestra
then the Moog's imitation of it. The
complexity of imitating an orchestral
score on a synthesiser using multi-
recording techniques is enormous,
but the same performer adding line
after line to his recording should be
able to get timing closer than the
many individual players of the concert
orchestra. Indeed, the tape is often
run at half speed and the parts
played an octave lower than usual:
when replayed at normal speed, the
somewhat objectionable effect of
mechanical precision is heightened.

ONE NOTE

The polyphonic synthesiser (the
ability to play chords rather than
single notes) is still rare, so perhaps
the main objection to the instrument
at present is that painstaking time
and effort are involved in using it.
Any solo acoustic instrument could
be re-recorded in four-part harmony,
provided its compass was great
enough: a laborious process, but
Les Paul was doing this 20 years ago
with his guitar “orchestra”. In its
imitative capacity, at least eight
tracks would be used with the syn-
thesiser, the registration changing
every few bars,

Until the polyphonic variety be-
comes commonplace and the cost
economic, the majority of serious,

non-technical musicians will give the
synthesiser a wide berth. Musical
readers of P.E. are probably not
typical as their interests will be tech-
nical: lets face it—the constructional
articles by Douglas Shaw and Alan
Boothman call for a high standard of
technical ability and understanding
if the correct results are to be
obtained.

THE TREND

Our educational system should
ensure that music has full rein in
years to come. At the same time,
the rising number of flat-dwellers
makes the ordinary piano something
of a problem in their homes. So the
electric piano might well become
more common, albeit the 5-octave
manual imposes its limitations (an
8-octave instrument would present no
technical problems, but would defeat
the object by taking up the same
space as an upright). The harassed
parent could provide budding pia-
nists with headphones through the
five-finger exercise stage—surely a
selling point!

Craftsmanship is rapidly becoming
scarce. The special skills required
in making violins, tor instance, may
become both expensive and hard to
find as time passes. Woodwind,
brass, pianos—indeed all acoustic
instruments — are craftsman-made
and inflation could make these diffi-
cult to afford for future generations.

CONTROL

Although electronic components
are currently in short supply, they
ought to remain relatively cheap in
this age of technology. Sothereis a
strong possibility that electronic
musical  instruments  will  pro-
gressively supplement—or even sup-
plant—acoustic instruments in clas-
sical music.

Where money is to be earned in
music, itis certainly notin the serious
field. Pop groups have proved that
they have money (and even instru-
ments) to burn! Many of them use
synthesisers and other sophisticated
equipment, but the end-product is
often hideous!

If the serious music fraternity
looks with trepidation to the future,
it will have to come to terms with
electronics and start to lay down
guidelines to manufacturers for the
types of electronic instrument it
would like to see made. Failing this,
pop groups will continue to give the
impression that cacophony is the
only end-result, to the detriment of
electronics and good musical taste.
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=) Dept.2. 56, Fortis Green Road,
BUEONASING electronies o
telephone: 01-883 3705

RECTIFIERS i SOLDERING

Desolder Braid

Multicors
18 swg size 5 32p

50,7 INGOI bip IN5400 25 2N60s8

1007 IN002 7 INS40I 0y 2N608Y s 22 swg size IIS 38k
P20 IN4OOY  Sp IN5402 BYZI3 58  BYXél 200 100v  2N8070 580 carton size e ?P
400 IN4DO4  Gp IN5404 Y212 obp BYX6) 400 200 ;Nwﬂ &3p Adeola Invader

800 INGOS  1lp IN5406 BYZIl 73 BYX62 600 W00, 2N&T3 L

800  INAGOS 134 INSAO7 BYZIO  BSp 00 2N&TS L706 19Wart 1/8" bit £2.88

16 INS4C8 L646 23 Watr 3/16" bit £3.13

Transistor covers
. Available
Line in seven
Pins Plugs  Sockers  Couplers P
2 9 7p Hp Teminals
3 10p 7p 1p 1|5p
o 4 1tp 7p 1p Plugs -

5 (180) 1lp Bp 1p 13p TOS V3 (TO 3) & I8F (TOB)
5 (240) lp 8 1p »
6 11p % 1p
7 13p

.
soraon w0001 3

15 warr - ¢ UI{TBABCD) 1ép
UI{TBABIOS) 1ép

.
Plug - Screened 11p v o R

- Platic 9 . U2(1BABI0AS) 16p

U2(TCA940)  tép

p U3(TDA2020) 35p

Sockats

Chassis 103

m Surface Ip

Coup! 25 105 Dual-In Line
% ouper L Styla Bpin 13
4pin  15p
Bpin 3lp lepln 15

0" 35 24 pin

Plugs:

Plastic Moulded  7dp
Chrome Screaned 124p
Ceupler screaned 15p

1.C. pins In strips of 100.
Just enip off what you need.
45p par strio

O a

A brond New Audio 1.C. Leoflet with
Cireuits and pin connections for
ALL the 1.C.'s listed below
FREE with orders aver
£1.00 or 10p .
without 3 '

Plugs  Sockets
2.5mm*  Wp 12
I.5mm®  20p  12p

x siandord ¢ 25 15p
“sterect 2 2lp
/ side entry
standard 48

SWITCHES

0-1" pin centres 24 way + key
supplied with ends [

st from @ pen. Drow your
own printed circuit, then etch it .

86p

High Guallty Rotary 2A secondaries
A Mains | =
Switches 6-0-6¢, 100mA 97p 20-0-20v 1A £4.55
5.P.S.T 25 - y 9-0-5v, 100mA F7p ; 24-0-24v 3A £2.48
D.P.D.T. 45 3% /4;‘“/ 12-0-12v, 100mA 97p ; 28-0-28 1A £6.18
) o~ & s 18-0-18,, 200mA plus ~ 0-24v 40mA  97p
o Bulgin 40 os Q,d o? i /df & / G / ; AR é/ ‘

Rendor Smi = | 1A 1Y A
Sbmionoe Q% 025 | 9 16 C |MFCAO0B | 785 | Duol Low Noise 24 | A | LM3B1 |£2.14 0-9-17y 095 2.7 2.6
&= 0.5 9 B E | MCI306P 68p | Dual Low Noise + M | A |waez £2.19 0-12-15-20-24-30v  £2.48  €4.15
et . 1 9 8 F |TAA00 £1.76 | Duol Pre-Amp  * B ‘A MC1303L | £1.59 0-24-30-40-48-60v  £5.18  €7.02 -

P.D.T. 48 push-to-make 2 12 8 G |T8A820 74p | Duol Low Noise ¥ & | A | MC1339P| £1.31 A 1A 2A

250 2 18 8 A |LMISO £1.08 | Dual Low Noise + 15 | A | TBAZ3] 88p| 0-19-25-33-40-50 § . .
120 2b+24 |18 B A LM77 £2.91 | Generl ___ |
3 188 4 |sl4 £1.72 [D.C. Contralied attenvotor MFC6040|  83p
. 5 4 16 ) [stas £2.24 |3 stage G.P. amp B |TAA263 | 80p
Erg Dil Switches s 24 8 H | TeABOO 96p | Tape Pre=Amp F | TAA310 |£1.34
b Oapy O 7 16 4 H |TBABIOS | £1.07 | Bi-Fer |8 {1an320 | 97 safe; inexpensive;
2 pole 4 wo 85p 7 16 4 K | TBABIOAS £1.07 Heor/Aid Amp 1.3y ] TAA370 | £5.05 quick,A.C. msins
AP A g 10 20 4 M TCAMO £1.94 | PPL sterec decoder() | A | MCI3I0 |£2.14 connector. A 13
y £ 15 30 3 O |BHAOO0? | £2.80 AchunndSQ © G | A | mC1i2 |£2.42 amp plug top
Lorlin Wafer Switches 27p 35driver| 25 8 F | NESAOL £1.08 * pre-amp (ii) | 16| MCI314 [£4.05 containing snap
2 15 4 N |TDA020 BA cas SQ Logic (i1} |16 | MCIaIS [£5.37 cannectors
1 pole 12woy; 4 pole 2 way £1.75
Itb Somp ShBczy () & (i1} Separate leaflets available frae only with purchases over £1

4\l h | A\ b YWYLY o, OVERSEAS CUSTOMERS DEDU
‘rj‘l lN‘,lJlLSl ‘7 l“ l)l{l(/ 4 Ls 1"" ‘;/o VAT INVOICES ON REQUEST
4 P&P On UK Orders 15p

Overseas Orders at Cost
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If you're
interested

in electronics
You'll like the
NEW LITESOLD
SUPER IRONS

We've been supplying the electronics
industry with soldering irons for
many years and we have now put all
our experience into an iron for the
electronics enthusiast.

The new LITESOLD SUPER IRONS
have all the features you have been
looking for; a neon indicator which
glows only when the supply is
connected correctly and the iron is
safely earthed, an unbreakable nylon
handle, a burn-proof mains lead,

a special oxydised binding, a long
life element, a range of bit shapes

to suit every job and a special

bench stand.

There are three SUPER IRONS

the S90

12 watts for miniature jobs

at £4.77

the $142

20 watts for medium jobs

at £4.85

the S187

24 watts for heavy jobs

at £4.89

and the special spring stand at £2.24.

Get your LITESOLD SUPER IRON
direct from

Light Soldering
Developments Limited
97-99 Gloucester Road
Croydon Surrey
Telephone 01-689 0574

All prices include postage, packing and VAT
but not the diamond ring.
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*“1 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.

e

Now! Learn the secrets of radio

and electronics

by building your

own modern transistor radio!

Practical lessons
than you would

teach you sooner
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 soidering—yet you
fearn faster than you
ever dreamed poassible.

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.)

POST
TODAY FOR

DEPT. CPE 02

To: ALDERMASTON COLLEGE

So fast, so easy,
this personalised course
wiil 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 tramsistor radio. And after
the course you can go on to acquire
highp d technical qualificati be-
cause our famous courses go right up to
City & Guilds levels.

Send now for FREE
76 page book—sase 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.

CPE02

READING RG7 4PF

about all your courses,

Yes, I'd like to know more about your course. Please send
FREE BOOK me free details—plus your big, 76-page book that tells

POSTCODE

HOME OF BRITISH.INSTITUTE OF ENGINEERING TECHNOLOGY
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cated multi-function

P.E. KIT REVIEW

'SINCLAIR

SCIENTIFIC
CALCULATOR

BUILDING THAT COUNTS

The pocket calculator is now
firmly entrenched as a part of our
way of life. It appears in almost
every shop window alongside
stationery, toys, cassette recorders
and sweets. It comes in various
forms extending from the simple
four-function up to the sophisti-
accountant’s
and engineer’s dream, and can be
acquired in the ready-made or even
the kit style.

Recently just such an instrument
became available, the Sinclair Scien-
tific, which utilises Polish notation
and logarithmic and trig functions to
carry out calculations currently only
available in far more complex

machines.

THE KIT

The Scientific kit comes carefully
wrapped and packaged in a com-
partmented foam plastic moulding
complete with all parts, very com-
prehensive instructions and a variety
of guarantee conditions suited to
those who either fail or meet prob-
lems at the constructional stage.

Assembly is certainly simple if one
has had prior experience with i.c.s,
soldering and plastic models, but it
should be stated that the job is not
one for the totally inexperienced if
they also have no tools. For
example, a quality miniature solder-
ing iron is a must and miniature
sidecutters and snipe-nosed pliers a
very useful adjunct.

The writer found a need for a
model-maker’s scalpel at one stage
in gaining a tight fit of the keyboard
assembly in the very nicely designed
outer case. A small amount of
mould flash was intruding on the
area to be occupied by the key-
board.

In fact assembly went ahead
smoothly and without any real
hitch thanks to the clear and precise
instructions. Indeed these are

directed to all possible purchasers

and take the uninitiated right
through the various problems to be
met such as tools, handling calcula-
tor chips, cleanliness and so on in a
very helpful manner.
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The only part of the assembly
which might pose problems to some
concerns the keyboard and here it
would be wise for any first-timer to
follow the instructions very care-
fully. Its not that one damages the
unit in the process, more that one
has to do the job several times to
get it right.

In fact, the case and mechanical
assembly tend to appear to be some-
what flimsy on first inspection but
the design is quite interesting, mak-
ing use of the inherent flexibility
and strength of the plastic material
to give at one and the same time a
strong and attractive case. The
external appearance is not marred
by fixings of any sort and yet it is a
simple matter to take apart and
reassemble the case.

The only point of serious criticism
which came to light concerns the
battery connectors. In the Scientific
as in most of the Sinclair range
made to the same standard, use is
made of small plated spring clips
which are soldered to the circuit
board. These at one and the same
time form the connectors and re-
tainer clips for the batteries. Whilst
each clip has a projection which
engages in a hole in the board, this
effects location rather than mech-
anical retention, so only the soldered
joint provides the necessary strength.

Under normal desk use this is no
problem, but the vagaries of pocket
use over a period of three months
have caused one terminal to come
loose twice. The first time the solder-
ing was questionable and the second
occurred within a few days of first
use anyway, so the problem appears
to be removed with due attention to
one’s soldering.

OPERATION

In use the Scientific takes some
time to acclimatise to. Unlike its
four-function associates such as the
Cambridge, it makes use of so-called
Polish notation for the normal four-
function mathematics. Thus to add
A and B one enters A+ and then
B+. Take B from A one enters
A+ and then B-—.

Equally, it requires ‘“programm-
ing” by way of pushing one of two
extra buttons in order to carry out

the extra functions such as provid-
ing logs and trignometric functions.

However, this is little hardship for
the results obtained. The machine is
sufficiently small to fit into the palm
of the hand and be operable by the
thumb of that hand if one wishes to
show off just a little.

Clearly, at such a low cost and
in such a small package, one cannot
expect to get all the refinements of
a £400 equipment or even, for that
matter, of an £80 item. However,
the Scientific gives results well in
keeping with the job it is supposed
to do. For example, taking the
value of logs it gives. All those
tried by the writer have matched
four figures tables and, indeed, §ix
figure tables most of the time. Of
course, the machine only indicates
to five figures, and to some this
might be a disadvantage.

One or two simple tests indicate
the value of the machine. Take 264
up to that value and then back
down again to 2, The result is
2-:0001. Not bad.

Some of the Trig functions seem,
in the face of accurate tables, to
leave something to be desired, and
it is wisest to learn just when one
ought to bring a calculation out of
the machine and make suitable notes
in this area.

So far any errors of note on the
Scientific have been clearly traceable
to the user and not the equipment
and the more one uses it the easier
it becomes to replace the slide rule.

Rear view of the
calculator show-
ing the Ls.i. main
chip and display
driver

LIEWHS
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R. K. Johnson

XPERIMENTS to detect the existence of Extra
Sensory Perception (ESP) normally involve two
people: the subject being tested and an operator to
turn over cards and record their symbol or value.
A common problem in these experiments is a gradual
reduction in performance due to boredom and lack
of interest.

The electronic apparatus described here was
developed so that the subject alone could test him-
self and so that interest could be maintained by
introducing a game element into the testing by using
“biofeedback™.
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CONTROL LAYOUT

The layout of the detector and its controls are
shown in the photographs. When the SPIN button
is pressed the circuitry oscillates until the button is
released when the circuit freezes at either “left” or
“right”.

The cHOOSE lamp lights to indicate that a choice
must be made between left and right. The subject
then presses either the LEFT button or the RIGHT
button. If he has chosen correctly, lamp LPI1 lights,
the CORRECT counter counts on by one digit and
the TOTALS counter (at the rear) also counts on by
one digit.

If he guesses wrongly, only the TOTALS counter is
activated. The spIN button is used again to spin
left or right and the subject chooses again and so
on. If the subject makes two successive correct
guesses, then lamp LP2 lights as well as lamp LP1
(and both counters count on one).

As long as he makes more correct guesses, more
lamps light until all four are illuminated and these
stay illuminated so long as he guesses correctly. If
he chooses the wrong button, all the lamps go out
and he must begin again, trying to build up a row
of lights. If required, the counters provide informa-
tion for statistical analysis.

THE SYSTEM

The circuit is largely composed of cheap 74-series
TTL integrated circuits. The block diagram is
shown in Fig. | and the detailed logic in Fig. 2.

Block MVI1 is an astable multivibrator which
alternates high and low or “left” and “right” at
about five thousand times per second.

It may be made to oscillate at a higher frequency
if required by reducing the values of two capacitors
Cl1 and C2. In any case these capacitors should
have equal capacitance so that the multivibrator
spends equal lengths of time in its “left” and “right”
positions.

There is no possibility of the operator guessing
the state of the circuit by the length of time he
presses the SPIN button because the multivibrator
is spinning all the time, not just when the spIN but-
ton is pressed.

The output from the multivibrator is fed to the
clock pulse input of a 7472 gated J-K flip-flop (BS1),
which will not accept the pulses from MVI1 unless
all J and K inputs are at logic 1. (Positive logic is
used throughout, i.e. logic 0 equals zero volts and
logic | equals about +4 volts). These J, K inputs
are controlled by spiN switch S1 coupled to a
“bistable latch” (L1).

The bistable latch is required to overcome prob-
lems of switch contact bounce and is formed from
two of the NAND gates in a 7400 pack.

When S1 (whose wiper is earthed) is in position
“a” so that input “a” is at logic 0, input “b” is at
logic 1. Output C is then at logic 1 and output C,
at logic 0, is connected to the J, K inputs of BS1
(see Fig. 2). If spiN switch S1 is pushed so that
contact “b” is earthed, the outputs C and C of the
bistable latch reverse, the J, K inputs of BS1 are
then at logic 1 and the output from multivibrator
MV is accepted into flip-flop BS1, causing the out-
puts (Q and Q) to alternate at SkHz.

If Sl1_js released so that contact “a” is earthed,
output C goes to logic 0, thereby freezing flip-flop
BSI in either a “left” (Q = 1, = 0) or “right”
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Fig. 3. Layout of the integrated circuits and associated components on the perforated board. Circled letters

indicate connections to

(Q = 0, Q = 1) condition. This condition is then
to be guessed by the operator and his response
compared with Q or Q.

THE OPERATOR RESPONSE

The LEFT and RIGHT operator-response switches S2
and S3 are each connected to a bistable latch formed
from each half of a 7400 quad NaND pack (IC4). The
output from each bistable latch is fed to the
clock pulse input of a JK flip-flop (BS2 or BS3),
contained in pack IC5 which is a 7473 dual J-K
flip-flop. Initially the Q outputs of both BS2 and
BS3 are at logic 0, but ‘after the operator’s input
from L1 with S2 or from L2 with S3, the Q output
of either BS2 or BS3 will change to logic 1.

The Q output of BS2 with the Q output of BSI
is fed into one AND gate of one half of a 7451 dual
2-wide 2-input AND/OR/INVERT pack IC6, while the
Q output of- flip-flop BS3 with the Q output of BSI
is fed into the other AND gate of 1C6a.

If the operator has guessed correctly (i.e. if the
Q output of BS1 and the Q output of BS2 are both
at logic 1, or if the Q output of BS3 and the Q
output of BSI are both at logic 1), then, and only
then, will the output F change from logic 1 to logic

This output F is fed to an inverter whose output
is connected to a monostable (MS1).

CORRECT COUNTER
The monostable was built using a 7400 quad
NAND pack.

314

Veroboard (Fig. 4). This shows the board viewed from below (i.e. wiring side)

When (after a correct guess) the signal from the
inverter goes from logic 0 to logic 1, the monostable
output rises to logic 1 for about 0-1 seconds. Passed
through base resistor RS, this signal drives TRS
into an “on” condition for an equal length of time
so that the CORRECT counter counts on one digit.
Diode D9 protects TR5 from the back e.m.f. of
the counter’s coil.

The other half of AND/OR/INVERT pack IC6 is
used to detect whether either BS2 or BS3 has been
activated by switch S2 or S3 and if so, it then acti-
vates monostable MS2 (through an inverter), which
drives TR6 to energise the TOTALS counter. The
output G (changing from logic 1 to logic 0) also
switches off TR7, to switch off the cHoOSE lamp.
This lamp remains off until the circuit is reset
through switch S! when the output G again rises
to logic 1.

The resetting of the activated flip-flop BS2 or BS3
(depending on whether S2 or S3 was pressed) is
obtained at the same time that the sSpPIN switch Sl
is pressed, by connecting the output from latch LI
(which changes from logic 1 to logic 0 as Sl is
pressed) to the CLEAR inputs of both BS2 and BS3.

PREVENTING CHEATING

There is a further connection between the two
flip-flops BS2 and BS3: the O output of each half
is connected to the J input of the other half and
each K input is earthed to logic 0. This ensures
that once either S2 or S3 has activated one of these
flip-flops, then both flip-flops are locked and are
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NEGATIVE

Fig. 4. Layout of the transistor circuits on the Veroboard panel

not affected by further operations of S2 and S3.
This prevents the operator from trying one switch
and then the other and from pressing one switch
repeatedly to increase his score.

LAMP DECODING AND DRIVING

The remainder_ of the circuit consists of IC9 and
IC8, the row of lamps LP1 to LP4 and their
drivers (Fig. 2). Pack IC9 is a 7493 4-bit binary
counter containing four flip-flops p, q, r, s and a
NAND gated reset. The F output (which indicates
correct guesses) is fed to the input of IC9. If only
one pulse is fed into IC9, the output of p is at logic
1 while q, r, s are at logic 0. The p output is routed
via diode D1 and Rl to TR1 which switches on
lamp LPI.

If another pulse is received, p goes to logic O
and q goes to logic 1 which is routed via diodes D2
and D3 to both TR1 and TR2 so that both lamps
LP1 and LP2 light. Similarly for three pulses, both
p and q are at logic 1 and their outputs are combined
by gates (two of the NaAND gates in 7400 pack IC8;
the other two gates are not required).

Diodes D4, D5 and D3 ensure that three lamps
light. For higher numbers of correct guesses (up to
fifteen), the logic 1 outputs of r and s are routed via
diodes D6, D7, D8, etc. so that all the lamps light.
These lamps remain on so long as the two inputs to
the reset are not both at logic 1. However, if the
operator guesses wrongly, the output F will remain
at logic 1 and the output of MS2 will rise to logic 1,
thus operating the NAND reset and switching off the
lamps.

While all this may seem rather complicated, the
actual construction is straightforward.

CONSTRUCTION

In the prototype, the ten i.c.’s IC1 to ICI10, the
capacitors and the diodes D11 to D14 were mounted
on 0-1in matrix plain s.r.b.p. board. See Fig. 3 and
the photographs. Alternatively, 0-1 matrix Vero-
board may be used providing the strips are cut
away ‘so that each i.c. is isolated from the others.
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The connections for each of the i.c.’s (viewed from
underneath) are also shown in Fig. 3.
The suggested order of construction is:

1. After labelling each i.c. from beneath the board,
make the common connections between pins on
the same i.c., working from Fig. 3. Use a solder-
ing iron with a small bit and low power, touch-
ing the pins on the i.c. for the least possible
length of time.

2. Make the interconnections between the i.c. solder-
ing as before and working methodically. These
connections are most easily made with colour
coded wire and as each connection is made, it
should be ticked off on Fig. 3.

3. Connect diodes D11 and D12 to pack ICI. Con-
necting pins inserted in the matrix holes are
useful here.

Similarly with diode D13 to pack IC7 and D14
to pack ICI10, capacitors Cl and C2 to pack ICI,
C3 to pack IC7 and C4 to pack ICI0.

4. Connect the common earthed (negative) line to
all the i.c.’s. This should go round all the i.c.’s like
a ring main circuit.

5. Connect the common positive line round all the
i.c.’s.

6. It is recommended that the supply line is
decoupled every five packs by connecting capaci-
tors C5, C6 between the positive and negative lines
at two points on the board (see photograph).

All the lamp drivers and counter drivers are
mounted on Veroboard. Fig. 4 shows the gaps to be
cut in the copper strips and the component layout.

Rewind the coils of the two counters if they are
not already six volt operating. In the prototype the
counters were standard PO 4-digit non-resettable
with an operating voltage of about 24V. These were
dismantled to gain access to the solenoids from
which all the turns of 40 s.w.g. wire were removed.
The coils were then rewound with as many turns as
possible (as neatly as possible) of 32 s.w.g. enamelled
copper wire. The counters, when reassembled,
should operate easily and firmly on 5V or less
(drawing 150 to 200mA).
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Photograph showing the internal layout of the ESP
Detector

COMPONENTS . . .

Resistors

R1-R4 4.7kQ (4 off)

R5, R6 680Q (2 off)

R7 4.7kQ

All £10% +W carbon
Capacitors

C1, C2 0-1uF (2 off) (see text)

C3, C4 100uF 10V elect

C5, C6 01uF (2 off)
Transistors

TR1-TR7 2N3704 (7 off)
Diodes

D1-D14 1N914 or any general purpose silicon

diodes (14 off)

Integrated circuits

IC1,3,4,7,8 10 SN7400N (6 off)

IC2 SN7472N
IC5 SN7473N
1C6 SN7451N
1C9 SN7493N

Miscellaneous
CO1, CO2 PO type four-digit counters (2 off)
(see text)
LP1-LP5 6V 60mA lamps with 4 amber and one
green holder (5 off)
B1, B2 Type 800 3V batteries (2 off)
S$1-83 Single pole changeover pushbutton
S4 Single pole on/oft
0-1in matrix Veroboard 4in x 2in
0-1in matrix perforated board 12cm x 10cm
32 s.w.g. enamelled copper wire
Case to suit
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THE CASE

The prototype was housed in a box made from
chipboard with an aluminium fascia. The counters
may be held by aluminium straps to the walls of the
case. Since we are using the principle of biofeed-
back to reinforce learning, the TOTALS counter
should be wrapped in foam rubber to reduce noise
while the CORRECT counter should be held firmly
against the side of the box so as to give a satisfying
clunk on each correct occasion.

The ic. board was mounted horizontally on
wooden blocks while the Veroboard was mounted
vertically adjacent to the batteries which were held
in place by wooden blocks and an elastic band (see
photograph). Rub-on lettering for cHOOSE, sPIN, etc.
improves the apearance of the completed detector.

Photograph of the integrated circuit board

TESTING

On first switching on, it may happen that all five
lamps light. If so, press the switches until they all
go off. On then pressing the SPIN switch, the
CHOOSE lamp should light and remain on when the
SPIN switch is released.

Pressing the left or the right switch should have
no effect but releasing it should cause the TOTALS
counter to be activated. Check that this is abso-
lutely reliable, always counting on one digit when
either the left or the right switch is pressed and
released after the cHOOSE lamp is lit. Releasing the
left or right switch may also have the effect of
activating the CORRECT counter and lamp LP1.

Check that this counter is also reliable and always
counts when another lamp lights or when the com-
pleted row remains on.

If the detector has been built for interest only,
no further testing is necessary. However, any
statistical analysis will rely on a 50/50 chance of the
spinning circuit freezing in the left or the right con-
dition. This can be tested in two ways:

{a) by taking the output of the astable multivibrator
MV1 (pin 8, IC1) to the Y-plates of a cathode
ray oscilloscope and running the X-timebase at
about 5kHz. The trace should show a square
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Table 1: Confidence Levels

Excess over the mean (in standard deviations)

2.0 22 2:4 2:6 2:8 30 32 34 40 50
Odds (1in) 20 40 60 100 200 400 800 2,000 10,000 2,000,000
Confidence 955 972 98-4 99-1 99-5 99.7 99.9 99-9 100 100
Level (%) :

wave with an equal mark/space ratio. If not, it
implies that the capacitors C1, C2 are not equal
in value and should be changed or modified (by
adding smaller capacitors in parallel with the lesser
of C1 or C2) until the mark /space ratio is 1:1).

(b) by pressing the spIN and (say) the RIGHT button
repeatedly for a large number of times (without
touching the other button) and noting the scores
on the cORrRecT and TOTALS counters. Over a
large number of results, the CORRECT number
should tend towards one half of the total number
of tries. Since we are testing a random process,
the correcT number will not be exactly one half
the ToTAL number even if the probability of
left/right is exactly 50/50. However, almost all
runs of 100 guesses should have 50 + 10 correct
results. T
If, after repeating this several times, there
is a clear bias, the value of one of the capacitors
should be adjusted to reduce the bias. A small
remaining bias will not affect the statistics pro-
viding the subject believes there is no bias.

STATISTICAL ANALYSIS

In deciding whether a result is due to ESP or
purely to random chance, it is usual to calculate the
odds against the event occurring by chance.

The odds against a run of x correct answers
occurring by random chance is easily calculated by
o
was 14 correct in a row, which by pure chance

1 1 . .
would occur 0= 1—6,_38—4 i.e. once in 16,384 guesses.

For example, the record run in the prototype

However, calculating the odds against getting x
correct answers in a session of n guesses is rather

. n!
more complex. The formula is —————757 Where
x!(n—x)!2

n! (pronounced “factorial n”) is calculated by multi-
plying n by all the whole numbers less than n. For
example: 10! = 10 X 9 X 8XTXx 6Xx5x4x3Ix2x]1
= 3,628,800. For small values of n, with a lot of
cancelling, this is straightforward. For large values
of n, the calculation becomes tedious, although
using Stirling’s approximation the formula becomes

(nlz)n _._n——
X A/gx (n— x)

(n_ x)n—zxz
which, although it looks more complicated, is easier
to evaluate (using logs to calculate the powers).
A simpler and sufficiently accurate way to decide
whether a result is sufficiently unusual to be accepted
as proof of ESP is to calculate the “standard devia-

“tion” of the results from the formula:
.. n
standard deviation = %—
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CONFIDENCE LEVEL

Table 1 can then be used to determine the “confi-
dence level” of the experiment. In psychology and
biology experiments where similar methods are used,
odds of 1 in 20 (5 per cent) are normally accepted
as proof, providing similar or greater odds are
indicated whenever the experiment is repeated. These
5 per cent odds are usually quoted as a “95 per
cent confidence level”. Naturally all results (for a
particular individual) must be included for these
calculations, not just good results or sessions with
high scores. :

EXAMPLE

A particular subject, in nine sessions (each of 100
guesses) obtained the following scores: 49, 52, 48,
54, 57, 55, 60, 56, 52.

(a) The total number of guesses, n = 900.

.. The standard deviation

(b) The number of correct responses, x = 483,
The “mean” of the 900 guesses = 900 X 4 = 450
.. The number of correct responses exceeds the
mean by 483 —450.

= 33 responses

33 ..
=15 standard deviations

= 2-2 standard deviations

From Table 1, an excess of 2-2 standard devia-
tions represents a 97-2 per cent confidence level (or
odds of about 1 in 40) and, if repeatable, indicates
the presence of ESP in the individual who is being
tested.
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HE requirement for & compact, lightweight and
Tversutile logic tester for use with the current
range of integrated circuits has long been recognised
by many electronics hobbyists, particularly those
who are not fortunate enough to possess an oscillo-
scope. The Logic Probe to be described not only
fulfills this need, but has the added advantage of
providing a facility for use in the field. It can be
quickly assembled and the components purchased
at relatively low ccst.

CIRCUIT DESCRIPTION

The Logic Probe is basically comprised of two
readily available integrated circuits which are the
SN7413 dual 4-input NamD gate (Schmitt Trigger),
and the 9601 retriggerable monostable multivibrator;
the various logic outputs of the integrated circuits
being fed, via suitable series resistors, to light emit-
ting diodes to provide visual indication of the logic
states of the circuit under test.

The two 4-input NAND gates are connected in series
as shown at Fig. 1. A stzady logic 1 at the probe
will produce a logic 0 at the output of the first gate,
a potential difference will exist between points ‘C’
and ‘D’ on the circuit diagram and LP2 will be
illuminated. A steady logic ‘0" at the probe will pro-
duce logic ‘1’ at the output of the gate and a logic
0" at the output of the second gate, a potential
difference will now exist between points ‘A’ and
‘B’ and LP1 will be lit.

THREE L.E.D.s LIT

In the case where the logic under test consists of
a stream of d.c. pulses having an equal mark /space

=

COMPONENTS . . .

Resistors
R1 470Q
R2 470Q
R3 33kQ
R4 4700
All 10% 5 watt carbon

Capacitor
C1 2-2uF elect. 10V

Semiconductors

I1C1 SN7413
1C2 9601 (Fairchild)
D1 1N4001
D2 0A200

LP1—LP3 TIL209 l.e.d.s (3 off)

Miscellaneous
Veroboard (see text) and Veropins, plastic tubing,

i wooden dowels, wire, miniature crocodile clips

i |

LOGI
IDICATOR
PROBE

ratio, the monostable will trigger on the negative
edge of the first pulse and LP3 will be illuminated
and will remain lit for the period determined by the
time constant provided by Cl and R3. Should fur-
ther pulses occur during this period IC2 will
retrigger. In addition LP1 and LP2 will follow the
positive and negative logic, thus with a square wave
all three l.e.d.s will be lit.

Consider now input logic which consists of
negative going pulses where the pulse width is
narrow (Fig. 2). As the d.c. state at the probe is
predominantly positive (or logic ‘1’) a predominant
logic ‘0’ will exist at the output of the first gate
causing LP2 to light, also the monostable will trigger
on the first negative edge and cause LP3 to light;
thus, with a stream of negative going narrow pulses,

LP2 and LP3 will be lit.

By W.H.DAVIES
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Fig. 1. Circuit of Indicator Probe

R4 //F
ov
o, 4700 LP3 TIL209
BLACK
R2 /7 0
SAVAYA e | e JEICT
L4700 LP2 TIL209 1 5
E LED'S
1312 1 c 2AND 3
11 1c2 ° AR i
o
9601 713 sla g B
w13 11 w24
4700 LPt TIL209 | 1
02 J'm ALL LED'S
joa200 2 24F 10 PROBE | o £
)
1
R3 & 33N ,
)
+5V 01l i LT
RED  IN40O!

Fig. 2. Lamp switching for
different pulse inputs

¢ PROBE

ov

WOOD DOWELLING TAPERED

AS SHOWN

ORILLED HOLE FOR PROBE

HOLE FOR SCREW

Fig. 4. Logic Probe housing details

VEROBOARD

DRILLED HOLE FOR BATTERY LEADS
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Completed logic indicator probe showing the three
light emitting diodes and the supply leads with
crocodile clips attached

In the reverse case (e.g. positive going pulses) LP1
and LP3 will be lit.

In either case, where the pulse repetition rate is
low—say in the order of a few hertz—all three
l.e.d.’s will flash on and off.

CHOICE OF 1.C.s
The 7413 was chosen because it has a defined

. hysteresis and is capable of responding to input

pulses having slow rising edges. The Fairchild 9601
is a reliable ‘one shot’ and will generate a wider
pulse from a narrow input pulse when used in the

manner described. The probe will detect pulse widths
of fractions of a micro-second. The diodes D1 and
D2 are merely safety devices, D1 prevents damage
to the i.c.s should the battery leads be inadvertently
reversed, whilst D2 prevents a reversal of voltage
reaching pin 13 of the monostable during the dis-
charge of the electrolytic capacitor.

MATERIALS

The basic materials, excluding the electronic com-
ponents, required for the construction are as
follows—

(a) One 44in length of plastic tubing having an
inside diameter of #}in (the author used
plastic water piping purchased from the local
building suppliers).

(b) One piece of Veroboard (0-lin matrix) 44in
in length and $in wide.

(c) One suitable length of wooden dowelling
having a diameter of %in for the probe ends,
an alternative would be to use suitable corks.

(d) One metal probe. This can be made from a
length of 16 swg wire or a pin.

CONSTRUCTION

Layout of the components on the Veroboard is
given in Fig. 3. The Veroboard should be drilled—
where indicated—to break continuity of the copper
strips, and the i.c.s and the probe soldered to the
appropriate strips. Fig. 4 shows the Logic Probe
housing.

N
(;SM')('")»
LN %

A selection ot readers’
suggestedcircuits. It
shouid be emphasised
that these designs have
not been proven by us.

In fact the timing of the circuit
can be synchronised to mains wave-
form by using unsmoothed 15V
power.

On the prototype a OV control
voltage gives full power and reduc-
tion to zero occurs at about —12V.
A smaller value of control voltage
could be used by increasing the
value of Cl. )

The transformer T1 was made up
from two 40-turn windings of 30
s.w.g. enamelled copper wire on a

They will at any rate length of ferrite rod. The CSR1 can

stimulate further thought.
Any idea published will
be awarded

IDEA?

VOLTAGE CONTROLLED
DIMMER

Tmz circuit of Fig. 1 uses TR1
as a constant current source to
charge the timing capacitor Cl at a
rate determined by the applied con-
trol voltage at the base of TR1. At
the correct level the charge voltage
fires the unijunction TR2 to trigger
CSR1 in turn via the trigger trans-
former TI1.

be a triac or thyristor; in the
prototype it was a SC45D.

payment M. Lawrance,

according to its mérits. Helston,
Why not submit YOUR Cornwall
Practical Electronics  April 1975
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STARTING
IN NEXT

MONTH'S
1SSUE...

MPE

State-of-the-art piano design with additional choice of
harpsichord or honky-tonk voicing. Keyboard is fully touch
sensitive. Piano effect is further heightened with soft and
sustain pedals. Other features include easy tuning, two
speed vibrato and stool-integrated amplifier.

|.G. PULSE GENERATOR

A handy test instrument for analysing TTL
circuits. Wide operating speeds covering
01Hz to 100kHz in six switched ranges.
Pulse width is also variable from 1s to 1us.
An output reed relay enables it to be used
with electromechanical systems.

PRACTICAL

ELECTRONICS

ELEGTRONIC DIRECTION
INDIGATOR

Electronic substitute for conventional
thermal flasher. Advantages are: immediate
indication when switched, long term re-
liability and an emergency flashing facility.

MAY 1975 ISSUE ON SALE APRIL 11, 1975
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N the previous article (February) we described the

Ceefax and Oracle system in fairly general terms.
This month we are going to examine some of the
more detailed provisions of the system. A complete
working unit is of little interest at this stage owing
to the fact that the present system is still rather tenta-
tive and experimental. -

SPECIFICATION

The main technical features given in the joint BBC,
IBA. BREMA specification are as follows :

I. Data pulses are transmitted during the tele-
vision field-blanking interval using a bit-rate
of 6-9375 megabits per second.

. Each page consists of 24 rows of 40 charac-
ters using both upper and lower-case charac-
ters. coded using the ISO-7 code. A special
top row called the page-header carries infor-
mation for control and display purposes.

3. All data-words are eight bits in length;
parity protection is used for the character
data words while Hamming Codes are used
for addressing and control purposes.

4. News flashes and sub titles are provided.

5. Every page-header will carry clock-time infor-
mation to provide a display and to permit
the automatic time-selection of certain pages.

6. Control characters are used to provide
colouring and flashing of selected words.

7. A simple graphics facility is provided.

This list is taken from the specification which goes
into considerably more detail regarding the definition

[

"1 biatsr_

" e

of terms like “page”,

magazine”’, etc. Readers inter-
ested in a full understanding of the system are

recommended to read this publication*. In this
article we shall confine our attention to the more
interesting technical features of the system.

LINE ALLOCATION

Lines 17 and 18 are already allocated; they are in
fact used internationally for insertion test signals.
However, providing their use is restricted to this
country they are available for data transmission.

Lines 13 and 14 are free, but research studies have
shown that some receivers frame flyback times creep
into this region. For this reason data pulses on lines
13 and 14 would be visible to some people. It is
anticipated that, as the system develops, manufac-
turers will reduce flyback times to release these and
possibly other lines to allow a better service.

RUN-IN AND FRAMING CODE

Fig. 2.1 shows how the data is fitted onto the tele-
vision line scan. The clock run-in period of 16 bits
is to synchronise the internal clock which determines
the position of the data.

The clock run-in starts 1010 . . . for sixteen bits
ending with a “0”. This is followed by a framing
(starting) code which identifies the start of the mes-
sage. The clock run-in and starting code are the
same on every line 1010101010101010 11100100.

* Information transmission by digitally coded signals
in the field-blanking interval of 625.line television
systems. BBC, IBA, BREMA. Price 50p.

g. T I 1 T T T T T T T T 1 T
(a) Clock | £ 8 [Row adaress
m:—cin 5§ a::con"ol 40 Character codes —————
| i | 1 )02 303 4, 05,6 ;7 ;8,9 10, N 12,13, %, 1
8
™ bits [
T 2 T o I T N T T T
2. ge ime
(b) '%':f:‘n §§ Z:dw ‘:‘:"&5 _no. minut es hours  |Spare Spare| 32 Character codes —e
; & . untthens umtsltens umtsltens 1,2, 03, L, 5,6 L7

Fig. 2.1. Arrangement of data on TV lines. (a) shows a normal data line and (b) the page header line
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This code has been carefully chosen for ease of
recognition as it signifies the start of the data signal.
From this point on, the clock, which has been pre-
viously synchronised determines the position of any
eight bit character along the line scan period.

This clock is also vital when it comes to reading
the -data onto the TV screen because characters must
be displayed in their correct positions along the line
scan.

ROW ADDRESS GROUP

The framing or start code is followed by the row
address group. It is very important to recognise the
row address correctly, errors here could not only
put a row in an incorrect position, but also inter-
fere with another row. Consequently the row address
is heavily protected by the Hamming Code, discussed
later.

On most lines the framing code is immediately
followed by the data bits, the exception being the
occasional page-header line. Page-headers only occur
on lines 18 or 33!, but manufacturers are advised
to organise receivers on a basis of code recognition,
rather than line recognition, to allow for future
developments.

Page-headers only occur on row 0 which must be
recognised in order to deal with the page-header line
correctly. The page numbers, tens and units, are also
protected with the Hamming Code and must be dealt
with in the appropriate manner.

PARITY CODE

The data are transmitted in blocks of eight, seven
bits for the character; the eighth is a parity bit. The
eight bits are transmitted in sequence the first bit
being the least significant bit in binary encoded
signals. Thus in binary notation we have,

Signal i 23456 78
Binary weight 20 2! 22 23 2¢ 25 26 (
MMMMMMMP

where M are the message bits and P is the parity bit.

The parity bit is “1” or “0” dependent upon odd
or even message bits. The parity bit always makes
an odd number of I's. If an even number of 1’s
occurs, an extra (noise) pulse has been received and
the signal is in error.

It is obvious that if two noise pulses occur the
parity check will not reveal an error; however, some
errors on the message signals can be tolerated.

HAMMING CODE

Signals protected by the Hamming Code are less
liable to give errors because the Hamming Code
employs four parity bits.

123456 738
PMPMPMPM

Again the bits are transmitted in numerical order
beginning with number 1. the least significant bit.
The four parity checks are carred out as follows:

Parity check A is carried out over bits 1268
Parity check B is carried out over bits 2348
Parity check C is carried out over bits 2456
Parity check D is carried out over all bits.

Practical Electronics  April 1975

Table 2.1 shows the Hamming Code. A few
minutes study of this code shows how the four parity
checks can lead to information showing which bit is
in error.

Table 2.2 shows how the various checks are used
to correct some of the errors which may occur.
Although Table 2.2 shows how parity bits may be
complemented (I's changed to 0 or 0’s changed to 1)
it is only necessary to correct bits 2,4,6,.8, the mes-
sage bits.

Because the Hamming Code reduces the number
of message bits available, four bits giving the sixteen
different states shown on Table 2.1, rwo blocks of
eight bits are allocated for control and row address
as shown in Fig. 2.1. This arrangement gives a total
of 162 (256) combinations of data which are pro-
tected by the Hamming Code.

Table 2.1: Hamming Code

Decimal
Message Bit Position Number
Value Ve, 2 4 6 7 8
0 1 o0 1+ 0 1 0 0 O
1 0o 1 0 0 0 0O O O
2 1 0 0 1 0 O 1 O
3 o 1 1 1 1 0 1 O
4 o 0 1 0 O 1 1 O
5 1 1.0 0 1 1 1 0
6 o 0 0 1 1 1 0 O
7 t 1 1 1 0 1 0 O
8 o 0 0 0 1 0 1 1
9 +t 1 1 0 0 O 1 1
10 0o 0 + 1 0 O0 0 1
11 1 1. 0 1 1 0 0 1
12 1 0 0 0 0 1 0 1
13 o ¢+ 1 0 t 1 0 1
14 amon i (Fmmi il 1l aint
15 TN (o) BT
Bits 1, 3, 5, 7 = Protection bits
Bits 2, 4, 6, 8 =Message bits

Table 2.2: Error Correction Table
Parity Check

D C B A Action

0 0 0 O Error tree reception
0o 0 0 1

0 0 1t O l

o 0 1 1

o 1t 0 O }Reject. even order
o 1 0 1 error

o 1t 1 0

o 1 1 1

1 0 0 O Complement Bit 7

1 0 0 1 Complement Bit 1

1 0 1 O Complement Bit 3

U Ol Complement Bit 8

1 1t 0 0 Complement Bit 5

1 1 0 1 Complement Bit 6

1 1 1 0 Complement Bit 4

U RN Complement Bit 2
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wLoW PRICE £14.95

Sinclair Scientific kit NG, AD)

(Was £19.95-save £5!)

NE

Britain's most original calculator Components for Scientific Kit
now in kit form (illustrated)

The Sinclair Scientific is an altogether 1. Coil

remarkable calculator. 2. LSIchip

3. Interface chips

4. Case mouldings, with buttons,
windows and light-up
display in position

5. Printed circuit board

It offers logs, trig, and true scientific
notation over a 200-decade range —
features normally found only on
cal¢ulators costing around £100 or

more.

6. Keyboard panel "
Yet even ready-built, the Sinclair 7. Electronic components pack \‘x
Scientific costs a mere £21.55 (diodes, resistors, capacitors, etc)’
(including VAT). 8. Battery assembly and on/off switch

9. Softcarrying wallet

it /
ABES & L1 COSE Ty 519, 10. Comprehensive instructions for use

Forget slide rules and four-figure Assembly time is about 3 hours.
tables!
With the functions available on the
Selenific keyboard, you can handle Features of the Sinclair Scientific

sin and arcsin, @12 functionson
simple keyboard
Basic logsand tng
functions (and their
automatic squaring and doubling, g ibnverjes),allf'romakey

. - R <~ oard assimple as a

|og1o,antl|091'o,glvmg quick 866283 o1 i normalarithnﬁeticcal-
access to xY (including square

culator’s. 'Upperand
and other roots), m

lower case’ operation
plus, of course, addition, subtraction, LS| B ERmee
multiplication, division, KeySieachiliavEvolents
and any calculations based on them.

cos and arccos,

tan and arctan,

functions.

In fact, virtually all complex scientific
or mathematical calculations can be
handled with ease.

e [ 73 | s
i 10 2.30259 : i =
SIHFIEIP . 271828 1 | mantissa, 2-digit expo-
Scientific n 314159 | nent, both signable.

So is the Scientific difficult to
assemble?

No. Powerful though it is, the Sinclair
Sciantific is a model of tidy engineering.

@200-decaderange
109910 10+

@ Reverse Polish
logic Post-fixed
operators allow chain
calculations of unlimited
length — eliminate need
foran = button.

All parts are supplied — all you need
provide is a soldering iron and a pair
of cutters. Complete step-by-step
instructions are provided, and our 3
Service Department will back S
you throughout if you've any
queries or problems.

¥ antilo
4 tang

@ 25-hour battery life
4 AAA manganese alka-
line batteries (e.g.

4 5 6
Of course, we'll happily G ‘ i 2 3 U B MN2400) give 25
supply the Scientific or the 1 % % % ‘ hours continuous
’ _ v Q_

%, use. Complete

Cambridge already built,
if gf _ they' Y arcsin : independence
if you prefer ey re N from external
still exceptional value - power.
Use the order form. .
@ Genuinely
pocketable

41/3"x2"x11/16".
Weight 4 oz. Attractively
styled in grey, biue and
white.
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NEW LOW PR'CES!

Atits new low price, the
original Sinclair Cambridge
kit remains unbeatable value.

Inless than a year, the
Cambridge has become
Britain’s most popular pocket
calculator.

It's not surprising. Check the
features below — then ask
yourself what other pocket
calculator offerssucha’
powerful package at sucha
reasonable price.

Sinclair Cambridge kit

(Was £14.95-save £5!)

Components for Cambridge Kit
1. Coil
2. LSl chip
3. Interface chip
4. Thick film resistor pack
5. Case mouldings, with buttons,
window and light-up display in
position
. Printed circuit board
. Keyboard panel
. Electronic components pack
(diodes, resistors, capacitors,
transistor)
9. Battery clips and on/off switch
10. Soft wallet

o~N®

Assembly time is about 3 hours.

Features of the Sinclair Cambridge

M e e e ———

31415927

I sinclair
2| .- Cambridge
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April 1975

@ Uniquely handy package.
41/3"x2"x11/16", weight 31/2 0z.

@ Standard keyboard.
All you need for complex calculations.

@Clear-last-entry feature.
@ Fully-floating decimal point.
@ Algebraic logic.

@ Fouroperators (+, —, X, =), with
constant on all four.

@ Powerful constant with separate 'K’
button.

@ Constantand algebraic logic combine to
act as a limited memory, aliowing complex
calculations on a calculator costing less
than £10.

@ Calculates to 8 significant digits.

@ Clear, bright 8-digit display.

@ Operates for weeks on four AAA
batteries.

Now only

£9.95

(INC.VAT)

Take advantage of this
money-back, no-risk offer today
The Sinclair Cambridge and Scientific
kits are fully guaranteed. Return either
kit within 10 days, and we’ll refund
your money without question.

All parts are tested and checked before
despatch — and we guarantee any
correctly-assembled calculator forone
year. (This guarantee also applies to
calculators supplied in built form.)

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

Scientific

Price in kit form £14.95 inc. VAT
Price built £21.55 inc. VAT.
Cambridge

Price in kit form £9.95 inc. VAT.
Price built £13.99 inc. VAT.

l_To: Sinclair Radionics Ltd, -1

| FREEPOST St Ives,
| Huntingdon, Cambs. PE174BR

| Please send me
ID Sinclair Scientific kit at £14.95

[ Sinclair Scientific built at £21.55
|1 Sinclair Cambridge kit at £9.95
|{j Sinclair Cambridge built at £13.99

|

|

= All prices include 8% VAT. =
| *tenclosea chequefor £.........ce.e... . |
| made out to Sinclair Radionics Ltd, l
| and crossed. |
| *Please debit my *Barclaycard/ |
Access account. Account number |

|

|

|

|

ICCIIIITITTTT]

*Delete as required.

Address |

|
I
' Name
I
|
|

| Please print. FREEPOST - no stamp
needed. PE/4/75

sirnciair-

Sinclair Radionics Ltd,
FREEPOST St. lves,
Huntingdon, Cambs. PE174BR.

eg. No: 699483 England. VAT Reg. No: 213 8170 88.
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Notes

(D This character code [position 0/3) 15 reserved for internat use by broadcasters

conteol characters (@)
{columns 1 and 2)
10 be displayed as spaces

@ UK version of national use character n the ISO 7 code
@ In the graphics mode when bit 6 O the corresponding atphanumerics mode character should be displayed

@) Al character rows start in the ‘Steady’, "Alphanumeric White' and ‘unboxed’ condition, without control

characters

Fig. 2.2. Character code for data broadcasting. This table shows both alphanumeric and graphics
information, the latter being selected by the appropriate control code in columns 1 and 2. (Reproduced

from Joint Specification)
CHARACTER INFORMATION

The character information employs seven bits,
128 (27) different combinations. Fig. 2.2 shows how
these 128 combinations are used. A matrix of 8 X 16
is used to produce 128 different characters.

Rows are identified by bits 1, 2, 3, 4, whilst
columns are identified by bits 5, 6, 7. Thus if we
wish to display the “£" sign we will have a code
11000100. Similarily the “&™ sign would be 0110010,
the parity bit being “0" in each case to give odd
parity. A *“?” sign on the other hand would be coded
11111101, where the parity bit is “1",

The control instructions located in columns.
0 and 1 (000 and 100) are reproduced as a blank
space, but following characters are produced accord-
ing to the instruction given. For example, a white
number | coded 10001100 would be preceded by an
instruction-space code 11111000. However, if the
number was to be reproduced in red it would be
preceded by the instruction-space code 1001 1000.
In each case the last bit is the parity bit.

An example of an ORACLE page using the graphics facility

ORACLE P.16 Fri 27 Sep 16:'2¢4:59
PROPERTY~F.T ACTUARIES INDEX
INDEX

1358
1438
we |7
138
128
128

J

-
(U e
JUNE JULY AUG SEPT
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GRAPHIC SYMBOLS

As the system has a graphics facility there are
alternative graphic symbols given in each location
which must be generated when called for. If instead
of a red | the red graphic symbol was required the
graphics space signal would be given. For example :

start 12345678 12345678

gives a red 1
10011000 followed by 10001100

10001001 followed by 10001100 gives red
spots.

Thus the specification virtually dictates the design
of the ROM unit discussed in last month’s article.
Before discussing the ROM organisation in more
detail it will pay to re-examine how the RAM stores
the transmitted data.

RAM ORGANISATION

The RAM can be organised in a variety of ways
by receiver manufacturers, but from an operational
point of view it is best to visualise a matrix 40 X 24,
giving 960 locations, where each location can store
seven bits of information. This then corresponds to
the 40 characters and 24 rows of‘each page in the
system.

Each row is identified by its row number (0 to 23),
derived from the control and row-address group.
The columns are numbered 1 to 40 and are derived
from the synchronous clock.

The clock starts its division (by 40) on receipt of
the framing (start) signal. Fig. 2.3 illustrates this
arrangement. The row information is processed by
the Hamming decoder logic which' also determines
if the row is “0” or not (i.e. the page header). If the
row is “0”, further Hamming logic is used on the
next 16 characters which give the page numbers.

The synchronous clock ensures that the whole row
is filled. After this nothing more  happens until
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ROW CHARACTER COLUMN

COLUMN
1(2(3]a|5|6|7]|8|9]|39]a0 a b cd e
0 JEl |
1 2 I
2 3

ROW
3 ADDRESS 4 [
ale alofp|m 5 [ ]
5(9 0|0p|(m 6 ‘[
6 7 ll
7
2
24

Fig. 2.3. (left) Diagram showing RAM visuali-
sation. Each of the squares represents seven
bits of data

Fig. 2.4, (right) A typical cell matrix. This
particular character would be produced by
the code 1000 001

another line of data appears complete with its clock
run-in signals, framing code and row coding, then
the next row in the RAM is filled with data.

Each row of the memory may be filled at random.
The transmission of each row need not be sequential
and in all probability will not be. Read, write, inhibit
and reset logic is also required in association with
the RAM in order to fully control its function.

When filled the RAM can be visualised as the
representing page of information to be written on the
television screen. This idea is shown in Fig. 2.3,
line 4 illustrating a programme timetable: 6.40 pm
PLAY, followed by line 5, 9 pm NEWS. Of course
these characters are actually stored in a seven bit
binary store.

ROM ORGANISATION

The ROM unit is rather more complicated than it
appears from our preliminary examination. The
character must be generated over 14 lines, so each
line reproduces only a small part of the character.
In addition, each line reproduces a small part of each
of the 40 characters which appear along any par-
ticular row.’

The ROM unit converts the parallel coded infor-
mation from the RAM board to a serial output of
dot information which modulates the CRT during
scan. The ROM’s themselves contain character infor-
mation on a 7 X 5 dot matrix

Fig. 2.4 shows cell 1000001 (capitalA) as given
by the character codes in Fig. 2.2.

The sequence of operations is as follows:

1. The clock counter (synchronised with the clock
run-in pulses) access the first letter stored in
the RAM, in this case a capital A.

2. The ROM is addressed so that the cell con-
taining A is activated. (Cell 1000001, Fig. 2.4.)

3. A television line scan counter has already acti-
vated the first line address input to every part
of the ROM. (Line 1, Fig. 2.4.)

4. The contents of the ROM are transferred to a
shift register of six bits. (The sixth bit is the
-space between characters.)

5. In this example the contents from line 1 of the
ROM transferred to a shift register are white,
white, black, white, white, (Line 1, Fig. 2.4.)

6. A 6MHz phase-locked counter shifts the infor-
mation serially Jdut of the shift register to

\
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An operator entering data into the ORACLE system

modulate the CRT with a dot representing the
top of the “A”

7 The clock counter addresses the RAM to find
the next character, “B” for example.

8. The ROM cell containing “B” is addressed by
the RAM (1000010 in Fig. 2.2). This cell already
has its line 1 input activated.

9. The top of the “B” is transferred to the shift
rﬁgister and modulates the tube as described for
the “A”.

Proceeding thus, scan 1 moves from character to
character of the row stored in the RAM, addressing
the appropriate coordinates of the ROM for each
character in the row. The ROM modulates the scan
line with the top of each character in the row.

At the end of the row, scan line 2 on the ROM
is activated to modulate the CRT with the dots re-
quired on the second line scan. The seven scan lines
of character are reproduced by this means and fol-
lowed by four blank lines of inter-row scan.

ADDITIONAL FEATURES

In the most simple systems reproduction of alpha-
numeric characters will be all there is to the ROM,
but in more advanced receivers there will be pro-
vision for graphics and character rounding. These
additional features will increase the complexity of the
system considerably as will some of the other pro-
visions of the specification.

To summarise the various systems in terms of
increasing complexity, we have:

1. Alphanumeric display.

Upper and lower case alphanumeric charac-

ters.

: Graphics display.

. Flashing display.

. News flash and sub titles superimposed on the
picture.

. Coloured displays. Red, green, yellow, blue,
magenta, cyan and white.

. Timed displays. Some data may only be
transmitted once during the day. A time clock
system can be incorporated to capture this
signal.

We can look forward to the time when manufac-
turers put receivers onto the market and we can see
the various ways in which they overcome the com-
plexities of the system to provide the maximum of
facilities at a minimum cost. Y

[
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THE Electronic Doorbell was designed to replace
any normal door-bell (other than the illumin-
ated door-push type). It produces a novel sound with
ample volume for an average house and a life of
several months between battery changes with normal
use.

OPERATION

The circuit, Fig. 1, uses an oscillator, ICI, capable
of producing five different tones. The tune piayed
includes up to fifteen time-slots of equal length, and
during each of these time-slots the appropriate tone
is selected, from ICI, using the pre-programmed
diode matrix shown in detail in Fig. 2.

The oscillator’s output is fed via a simple transis-
tor amplifier to a loudspeaker LSI1.

The time-slots are generated by a second oscillator,
IC2, feedjng a divide-by-sixteen binary counter, IC3,
which in turn addresses a 4 to 16 line de-multiplexer.
1C4.

IC4's seventeenth output is used to turn a latching
relay RLA off. thereby removing power at the end of
the tune.
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TONE GENERATION

By now the reader should be familiar with the
‘555" timer and its use as an astable multi-vibra-
tor. The frequency of IC! may be changed by alter-
ing any of the timing components identified jn Fig. |
as Rl to 5, R11 and Cl. Here the five different tones
are generated by switching in one of the pre-set
resistors VR1 to VRS via the transistors TR1 to TRS.
This is achieved by switching the associated transistor
base towards ground (0V) potential using a diode
matrix.

AUDIO AMPLIFICATION

The amplifier is a very simple class A design which
in fact introduces a great deal of distortion, but as
the output waveform is unimportant this is ignored.
Preset VR6 acts as a volume control.

Any small loudspeaker should suffice (32 to 50();
the prototype used a 2}in. speaker of unknown impe-
dance removed from an old transistor radio.

CLOCK AND DE-MULTIPLEXING

This section of the circuit makes use of a second
555 timer IC2, running at about 4Hz to drive a
binary counter IC3 (SN7493). The components C6
and R19 connected to IC3 set-zero input ensure that
the counter is always started in the set-zero state
such that the tune played starts from the chosen
beginning.

The four output lines from IC3 (A, B, C and D)
are then fed to a de-multiplexer IC4, which decodes
the binary information into a selection of one of
sixteen; that is, each of the sixteen outputs 1 to 16 is
sequentially taken from logic 1 level to logic 0 for
about 0-25s, only one output being at 0 at any one
time.

The value for Vg, in the logic 1 state. of an
SN74154 can be as low as 2:4V. As it was felt
that the transistors TR1 to TR5 would not be held
fully off by these voltages, the values of resistors
Rl to RI10 were made lower than would appear
necessary to act as pull-up resistors for the IC4 out-
puts, thus avoiding problems of leakage currents
through the transistors.

DIODE MATRIX

As the outputs from the SN74154 are so-called
“totem-pole”, each has to be diode or-gated and iso-
lated from the others. Hence the use of a diode
matrix.

If desired JC4 can be replaced with the pin-com-
patible, open-collector output version SN74159. This
removes the need for the diodes which would then
be replaced with wire links. The saving in cost of
the diodes, however, does not offset the extra cost of
the SN74159 and for this reason it was not used in
the prototype.

The matrix of Fig. 2 is for a facsimile of the
beginning of the Beethoven 9th symphony. Pauses
may be introduced into the music by leaving the
appropriate input to the matrix open circuit. This is
demonstrated in Fig. 3 which gives the matrix for
playing part of “Colonel Bogey”.

LATCHING RELAY
As noted, the seventeenth output from IC4 goes
to logic 1 on starting the machine. This holds TRS,
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MUSICAL DOORBELL CIRCUIT DETAILS

REPEATED FOUR TIMES
—_—

faszssh
] et

® a
YoV
R1 T0 | R5-1k AL

DIOOE
MATRIX

SEE FIG2

T, (14 PIN DIL)

L

X SEE TEXT
Fig. 1. General circuit diagram of the electronic doorbell

¢ 5 6 7 8 9 101131

0 113 1% 15 16

— | -
e
L4

Fig. 2. The diode matrix used in the
produce Colonel Bogey

prototype to produce the first bars of
the Beethoven 9th

Fig. 3. Diode matrix alterations to
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and hence the relay RLA on. Thus if the relay con-
tacts are momentarily shorted (by the door-push) the
circuit will latch and stay in that state until the tune
has finished and the output of IC4 goes low,
turning TR8 and the relay off. If the SN74159 is
used for IC4 a 2-2kQ) resistor must be connected
between this output and the +6V rail.

CONSTRUCTION

All the components, with the exception of bat-
teries, loudspeaker and switch are soldered onto one
piece of Veroboard, the size used being that made
especially for mounting in a Lektrokit box. However,
any piece of 0-lin Veroboard of 39 X 41 or more
holes will do.

The component layout for the Beethoven's Ninth
version is given in Fig. 4, whilst the alterations neces-
sary for playing Colonel Bogey are shown in Fig. 5.

The choice of box for mounting the circuit is left to
the constructor. The prototype was built in a die-cast
box 63 X 43 x 2in which also contains the speaker
and four HPI!| batteries required to power the
machine.

If this method is used it is worthwhile cutting the
Veroboard to fit in the box before mounting the
components as shown in the photographs and Fig. 4.
Make sure none of the copper strips short to any
of the many protrusions in these boxes. As can be
seen from the photographs, a miniature 34mm jack-
plug and socket were used to accept the wires from
the door-push; the socket used was the type with a
switch on the back, bent in such a manner that it
closed when the plug was inserted. This switch turns
the power to the electronics off when the plug is
removed.

Holes, for mounting the board on pillars, if re-
quired, may be drilled in several places if some
thought is given to not breaking any used strips and
care is taken not to short any strips together or to
earth. Further removal of copper with a spot face
cutter may be needed.

The relay RLA used is a d.il. packaged device
with its own protection diode. Fig. 8 shows how
the batteries are mounted in the prototype but con-
structors may wish to use different batteries or a
suitable holder for their particular requirements.
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TESTING AND SETTING-UP

The tone adjusting pre-sets are, for convenience,
numbered in ascending order of frequency: VRI the
lowest tone used and VRS the highest. First of all
remove IC4 from its socket, set VR6 to about 4 of
its travel clockwise, solder one end of a length of
wire to earth (OV) and solder a temporary link
across the terminals to the push switch. Touching the
free end of the earthed wire to either end of any of
the diodes should produce a tone from the speaker.
By running the wire along the diodes corresponding
to pins | to 16 respectively on IC4, the tune should
be produced if the pre-sets have been correctly set.
With a bit of practice and a good ear for pitch, the
correct positions can soon be found.

If 1C4 has been soldered in place then remove
the end of the diode going to pin | on IC4, short

COMPONENTS . . .

Resistors
R1 to 10 1k, 10 off
R11, 16 4-7kQ, 2 off
R12 68002
R13 27002
R14, 18*, 20 10kQ (see text ref. R18)
R15 82Q W
R17* 27kQ (see text)
R19 390Q
All resistors {W, 10% or better except where
specified

Potentiometers
VR1 to VR5 10kQ miniature preset (see text
ret. VR4, VRS5)
VR6 1kQ miniature reset

Capacitors
C1* 0-22uF, 100VW polyester (see text)
C1  0-1uF 100VW polyester
C3 2 x 47uF, 63VW Tant bead
C4  2:2uF, 35VW Tant bead
C5 10uF, 25VW Tant bead
Cé6 1uF, 35VW Tant bead

Transistors
TR1to 5 BCY70

TRS, 8 BC107
TR7 BFX85
Diodes
D2 et al Any general-purpose miniature silicon

device such as OAZ200, 1N914, 1S914,
etc. (15 or 32 if required)

Integrated Circuits
IC1,2 NES555, MC1455G etc. (555 chip), 2 off
1C3 SN7493
1C4 SN74154, (A. Marshall)
IC5 SN7472 (if needed, see text)
1Cé SN74154 (if needed, see text)

Relay
RLA D.ILL. mounting reed relay, Chromasonic
Electronics

Miscellaneous
Veroboard; suitable case; heat sink for TR7; i.c.
sockets, particularly 1C4 and 1C6; loudspeaker,
batteries or battery; wire; bell-push, etc.

* See text
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out CS5 to positive 6V. Now proceed with the
steps from “set VR6™ as above, making sure not to
touch the wire on those ends of the diodes going
directly to 1C4 as this may be damaged. Always con-
nect to the negative diode ends.

Remove the shorting link from the push (door)
switch connections and either replace IC4, or remove
the short from the capacitor and re-solder

Fig. 5. Veroboard madifications forthe Colonel Bogey
version

the diode. On wiring in a door switch and pressing it
the doorbell should now function properly.

If the tune is played too fast or too slow this can
be remedied by increasing or decreasing the value
of R18. If, however, it is made to run too fast the
device will not turn itself off, in which case the
smoothing capacitor C4 should be reduced in value.

R20

P-4

: A
==

h-d =4 R

A=A as s sy

Ll

LI e
‘TF. =
(e

TRTRTRNTE YT

Fig. 4. Veroboard component layout and cutting details for the prototype electronic doorbell
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BATTERY CONTACT

PACKING PIECES

COPPER SIDE
P C BOARD {2PADS)

WARNING

Do not allow any of the potentiometers VRI
to VRS to be set fully anti-clockwise as this could
damage IC1. If the Colonel Bogey version is built,
note the changes marked with an asterisk in com-
ponent values given in the parts list.

When the batteries start to run low the first part
of the circuit to fail will be the counter IC3. This
causes the device to emit a single tone that can anly
be stopped by removing the batteries. If you are at
all tone-deaf get someone else to set the tones for
you as even if it is set slightly off key it will sound
very unpleasant, and can send connoisseurs of clas-
sical music mad at 100 yards.

ALTERNATIVES

The matrix could be wired on to a separate board
which plugs into the main board via an edge-connec-
tor. Using this method a whole library of tunes could
be built; one for each day of the week perhaps? The
tunes would, of course, have to be made up of the

RE ETC. v ®
L1 | | BT
H J KL METC |32 i | 20 0 2
21 ¢
26 13 2 B
T 1 cs |z 4 1c5 HS
s G4 )
18 i 18_Gu 12)
12 I
RI6
OIODE MATRIX ov o
+6v® +ev@®
% 5
17 17 201D i
nlc ) 2 J
13 13 2218 ] 3
11 El Hen A 16 Rie
0§ o Tl
i 1 18 d 61l A
R20
2 o ov
TO EARTH OR PIN3 IC1

L———— (s TexT)

Fig. 7. Doubling the time-slot capacity to produce a
longer melody requires this circuit
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ALUMINIUM BRACKET

RUBBER TUBING OR FOAM RUBBER
TG PROVIDE SPRING FOR GOOD

(& PADS)

PRINTED CIRCUIT
B0ARD .

Fig. 6. Sketch of the board and battery
mounting used in the prototype. Note
that the loudspeaker is mounted on the
lid of the diecast box.

ALUMINIUM BACKING PLATE

same five notes otherwise the pre-sets would have to
be altered each time.

If this is done it becomes economical to use the
SN74159 for IC4 as diodes would thus be saved.

The circuit can, if wished, be expanded to play
thirty-one beats, as shown in Fig. 7. Here ICS
(SN7472) is used as a divide-by-two counter with
complementary outputs such that, on starting the
machine Q is low, enabling IC4 to decode the first
sixteen time-slots, whilst the high Q on the second
strobe input of IC6 (SN74154) dis-enables this. On
IC3’s sixteenth count ICS is toggled into its other
state turning off IC4 and enabling IC6 to decode the
second sixteen beats.

This modification will obviously necessitate the use
of a larger diode matrix, but as this can be drawn to
resemble a musical scale, working out the circuit is
an easy matter.

It may be found that with or without the previous
modification, more than five notes are required. This
can be readily achieved by the addition of an extra
output line in the matrix plus an extra transistor-
switched pre-set resistor for each additional note.

Both these modifications will need a larger board
and a re-designed layout for their construction.

As this circuit stands, each note follows on
immediately from the preceding note. To make the
tune sound more realistic short pauses between notes
can be introduced by gating the output of the de-
multiplexer with the clock pulse such that notes are
produced only when the clock’s output is in the
“low™ state. '

To do this, the output of IC1 (pin 3) should be
taken to one of the strobe inputs of IC6 and/or IC4
(pin 18), the latter having first been disconnected
from ground.

A sensible value for the pause-to-note ratio
(mark :space ratio of the clock) is 1/10. To achieve
this the clock circuit must be modified by the addi-
tion of a diode between pins 6 and 7, anode to pin

-7, and suitable alteration of R17 and R18. These

then become 3-6k() and 33k{) respectively for the
Beethoven 9th tune and 4-7k() and 47k(} respectively
for the Colonel Bogey version. Other melodies would
obviously require experimentation.
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NEWS BRIEFS

DIGE Gonversion

N AGREEMENT, signed in February, gives Marconi

Communication Systems Ltd. exclusive world-
wide manufacturing and marketing rights of the Digital
Intercontinental Conversion Equipment (DICE) deve-
loped by engineers of the Independent Broadcasting
Authority.

The latest version of DICE can convert 525-line NTSC
colour pictures, as used in the U.S.A. and Japan, into
the 625-line PAL or SECAM pictures used in most other
parts of the world, and vice-versa. DICE is, by a com-
fortable margin, the world’s fastest computer.

Standards conversion is essential, not only for “live”
relays via satellite, but also when programme material
on video tape is exchanged.between countries working
to different television picture standards.

A number of different types of standards converters
have been developed over the years, but IBA engineers
were the first to develop a unit based on digital tech-
niques to eliminate the need for careful alignment and
adjustment and to provide conversion without perceptible
picture impairment.

It is claimed that DICE solves the technically complex
process of conversion between systems using 30 pictures
a second, as in North America and Japan, and those
using 25 pictures a second, as in Europe, entirely elec-
tronically and with negligible distortion and is capable
of satisfying a global demand for high quality pictures by
satellite. It also allows programme companies making
television recordings for world-wide sale to offer high
quality pictures no matter which standard.was used
during production. 0

Another Component Source ?

ANOTHER American component distributor has decided
to enter the U.K. market. Cramer Electronics of
Newton, Mass., is one of the largest distributors of com-
ponents in the U.S. They are “broad-line” distributors
offering very wide range of components with particular
emphasis on the less glamorous but vitally essential non-
active components and hardware items, right down to
the humble grommet.

The U.K. distribution centre to be set up in the
London area will be under the control of David Griffin
who has been appointed Managing Director of UK.
operations and also Marketing Manager/Europe for the
Newton, Mass. (U.S.) based firm.

Although Cramer Electronics is an industrial distri-
butor, the possibility of offering a “one-off” service to
individuals is not entirely ruled out. David Griffin is
aware of the needs of the constructor market and has
indicated his willingness to examine this particular area.

Portahle Heart Monitor

IN CLOSE co-operation with Danish doctors, Simonsen

& Weel have developed a new portable, battery
operated combined defibrillator/memory/scope. This unit
is especially designed for the resuscitation of patients
suffering from acute heart diseases.

The cardio-aid is very useful to on-the-spot ambulance
staff. A feature of the unit is its capability to be linked
to hospital staff from the ambulance by radio link. This
enables the ECG, the heart activity of a patient in elec-
trical form, to be sent to a qualified doctor at the hos-
pital. The doctor can then instruct the ambulance staff,
via the radio link, of any emergency treatment that needs
to be carried out during the journey to the hospital.

POINTS ARISING

MARINE SPEEDOMETER (February 1975)

The last paragraph on page 121 should read:
“Ranges of 0 to 10 and 0 to 20 knots are obtained by
selecting either VR2 alone or VR3 and R17 in series
to replace VR2. Selection can be by S1 (VR3, R17
and S1 are not shown) or S1 can be part of $2 which
thus becomes a three-pole three-way switch with
‘Range 1', ‘Range 2' and 'of?’ positions.”

The Zener diodes D1 and D2 in Figs. 1 and 3
should be reversed. ’

Further, the co-ax outer should be connected to
the battery common line in Fig. 2.

P.E. MINISONIC (Japudry 1975)

In Fig. 3.12 pin 4 of {C1, MIXER 2 should be shown
connected to —9V line by means of connection at
column 104, tenth strip down.

In Fig. 4.6, R14 should be disconnected from pin 6
and connected to TR5 emitter. Pins 2 and 6 should
be bridged with a 100pF polystyrene capacitor.

GAS DETECTOR (September 1974)

Some readers have experienced trouble over the
starting of oscillation after setting up has been
carried out. It is suggested that the setting-up
procedure be altered as follows.

Connect the “‘dummy" load as described but set
VR1 to the fully anti-clockwise position and not the
opposite as originally described. This places it in
the position for producing the shortest mark-space
ratio.

Now adjust VR1 till the load resistors are hot but
not burning to the touch. Switch off and then on
again to confirm the oscillator is indeed operating.
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GUARANTEED 48hr SERVICE!
SPECIAL OFFERS

Stereo 80 Pre-Amp £11-35 Project 80 F.M. Tuner £11-35
240 Ampl!!!er £5-10 Project 80 Decoder £7-50
260 Amplifier £6-60 Project 80 A.F.U. £6-90
PZ5 Power Unit £5-00 Cambridge Calc. £11-25
PZ6 Power Unit £7-50 Camb. Memory £15-50
PZ8 Power Unit £7-00 Scientific £17-30
PZ20 Power Unit £4.75 1.C. 20 Kit £6-65
£ £ £ £
BC107 0-12 | BC212L 0-13 | 2N3053 0-17 1N4001 0-07
BC108 0-11 | BC214L 0-13 | 2N3055 0-50 1N4002 0-07
BC109 0-13 { BCY70 0-17 | 2N3442 1-50 1N4143 0-05
BC182 0-11 | BCY7 0-22 | 2TX304 0-26 0A91 0-09
BC183 0-11 | BCY72 0-13 | 2Tx504 0-35 709 0-38
BC184 0-11 | BFY50 0-23 | oc23 0-50 741 0-39
BC182L 0-11 | BFY51 0-22 | oc28 0-70 747 0-90
BC212 0-13 | BSX20 0-22 | OC35 0-80 SL301B 0-75
BC213 0-13 | TIP41A 0-85 | OC45 0-30 CA3046 0-75
BC214 0-13 | TIP42A 0-95 | OC170 0-25 NE5S5 0.35
7400 0-19 | 7420 0-20 7475 0-60 7492 0-70
7402 0-20 | 7430 0-20 7476 0-42 7493 0-67
7404 020 | 7472 0-3a | 7483 1-25 74107 0-45
7410 020 | 7473 0-48 7486 0-46 74121 0-51
7413 0.38 | 7474 0-42 | 7490 0-66 74141 1-00

DIECAST BOXES. 44in x 24in x 1in, 50p; 44in x 24in x 2in, 70p; 7in x
44in x 2in, £1-50. DIL SOCKETS: 8, 14, 16 pin. 16p. RESISTORS: TR5,
all values, 2-5p; TR6, 3-5p. SOLDER: 22 S.W.G., £1-90; 18 S.W.G., £1-80
+ kilo. .

VAT INCLUSIVE! POST FREE OVER £3!

49-51 ST. MARY'S ROAD, OATLANDS VILLAGE
P E c WEYBRIDGE, SURREY, KT13 9PX
L] s\ Mail Order Only.
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, Everything you need is in our
New 1975 Catalogue
available now price 25p
(1300 pages of prices and data)

A. Marshall (London) Ltd. Dept. PE Caliin and see us 9-5.30 Mon-Fri

42 Cricklewood Broadway London NW2 3DH Telephone 01-452 0161/2 Telex 21492 9-5.00 Sat
& 85 West Regent Street Glasgow G2 2QD Telephone 041-332 4133 Trade and export enquiries welcome

Popular Semiconductors BDISS 043 IBEYIS  0-82 |MUE29ss :
2N456  0.80 (2N2907  0-22 |2N4061 0-11 |AD150  1.15 |BC171 013 [BD136  0-49 |BFY20 .50 12 10% Dlscount tO
2N456A  0-85 |2N2907A 0-24 [2N4062 011 |AD161 -~ 0-50 |BCI172  0-11 |BD137  0-55 |BFY29 0.40 |Myg3oss
2N457A 120 |2N2924 © 0-14 |DN4126  0:20 |AD162 0.50 |BC182 0:12 1BD138  0-63 (BFYS0 ¢.23 0-68 Saturda ca"ers
2N490  3-16 [2N2925  0-17 |2N4289 0-34 |AD161% 120 588523" g:; SB:EK g;; g:xg; 3423 MPB111 032 y
2N491  3.58 (2N2926 2N4913  0-84 {AD162§ 1-20 . - ‘21 (MPB112  0-40 i i
2N492  3.99 | Green 0-12 |2N4920 0-99 |AF109R 0.40 [BC183L 0-12 |BDY20 1-05 (BFYS3 0-18 |mpsi13 0.47 Bring this advertisement
2N493  4-20 | Yellow 0-11 |2N4921 0-73 |AF115  0-24 [BC184  0-13 IBF11S  0-25 [BFY90 0-75 |mpF102 0-39 with you to our shops on a
2N696  0-22 | Orange0-112N4g922 0-84 |AF116  0-25 |BC184L 0-13 |BF116  0-23 [BRY39 0-48 |MpsAQs 0-25 Saturday and you will get
2N697 0-16 [2N3053  0-25 12N4923 0-83 [AF117 0-20 [BCt86 0-25 [BF117 0-43 BUT04  2-00 (MPSAOE 0-26 G
2NB98  0-40 [2N3054 0-80 |aNS172 012 [AF118  0.55 [BC187  0-27 |BF119  0-58 [BUI0S 2.25 (mMpoase o. o0 a 10% discount on our
2N699 0-45 |2N30S5  0-75 [2NS174  0:22 |AF124 0-30 |BC207 0-12 |BFi121 0-25 |C106A  0-46 \MPSAS56 0-27 goods.
2N706 0-14 [2N3390 0-26 [2N5175 0-26 [AF125 0-30 |[BC208 0-11 |BF123 6-27 {C106B  0-55 |NESSSY  0-70 This offer d |
2N706A  0-16 |2N3391  0-23 |2Ns5176 032 |AF126 0.2 |[BC212K 0-18 [BF125  0-25 (C106D  0-65 |NESGO .48 s offer does not apply-to
2N708 0-17 |2N3391A 0-29 [2N5190 0-92 |AF127 0-28 |BC2t2L 0-18 |BF152 0-20 |C106E 0-43 |NESB1 4-80 kits.
2NT709 0-42 [2N3392 0-13.[2NS191  0-95 [AF139 0-39 [BC214L 0-18 BF153 0-21 |CA3020A 1-80 |NES65A 4-48
2N711 0-50 [2N3393  0-13 |2N5192 1-24 (AF170  0-25 (BC237  0-13 |BF154  0-20 (CA3046 0.70 [OC23 1-35
2N718  0-23 (2N3394  0-13 [oNs195  1-46 |AF172  0-25 [BC238  0-13 |BF158  0-23 |CA3048 2.1 [OG28  0.7¢
2N718A (-28 |2N3402 0-18 |2N5245 0-43 |AF178 0-55 |BC23¢9 0-13 |BF159 0-27 |CA3089E 1-96 |OC3s 0-60 P.C. Marker Pen Dalo 33PC
2N720  0-50 [2N3403  0-19 [2N5457  0-49 |AF179  0.65 |BC251  0-20 |BF160  0-23 |CA3090Q 4-23 |0C42  0-50 Price 87,
2N721  0-55 |2N3440  0-59 [2N5458  0-46 |AF180  0-58 [BC252 0-18 [BF161  0-42 |CD4000 0.51 [OG45  0.32 Zaners 40bMwW 2 7v-43v Mp. 1W 3-3V-120V
2N914  0.22 |2N3441 0-59 |2N5459 0-49 |AF186  0-46 gggg; g‘fi g::gg g-gg gg:gg; 0-51 {OC71 020 . 17p
2N916  0-28 [2N3442  1-69 |40361 0-48 JAF200 0-35 i 0-51 \0C72 0-25 H 8 DIL 16p. 14 DIL 17p. 16 DIL 20p.
2N918 .32 |2N3414  ©-20 |40362 0-50 |AF239 0-51 |BC258 13 |BF167  ¢-21 {CD4009 1.07 (OCs) 0.25 lgsslc;!é" ;’t:lsﬁil"ﬂDL p. 16 DIL 20p
2N929 | 0-30 [2N3415  0-21 140363  0-88 |AF240  0-72 {BC259 014 |BF173  0-24 |CD4010 1.07 (OC83  0.24 i G for delalis of CMDS batte
2N1302  0-19 |2N3416  0-34 (40389  0-46 |AF279  0-54 [BC261  0.20 [BF177  0-29 (CD4011 0.51 [QRP12  0.55 Sn8rated ioe it inal lc ol attery
2N1303  ¢-13 |2N3417  0-24 [40394 0-56 ([AF280 0-54 {BC262 0-18 [BF178  0-35 (CD4015 2.66 |ms53 1-80 SD P4 it using s
2N1304  0-24 [2N3638  0.15 (40395  0-65 (Al 102 .00 {BC263 0.23 [BF179  0.43 [CD4016 1-02 [AL5s  0.15 corpio Car Ignition Kit—£11-50+
2N1305 0-24 [2N3638BA 0-15 |40406 0-44 |A 103 o0-70 |BC300 0-36 [BF180 0-35 |CD4017 2.66 [SC35D 1-68 VAT
2N1306  0-31 |2N3639  0-27 (40407  0-33 |BC107 0-16 [BC301  0-34 [BF187  0.34 [CD4020 2-96 (SC36D 1.45 IMF440V £1-10.
2NT1307  0.22 |2N3641  0-17 140498  0-50 [pCiop 0.15 |BC302 0.29 [BF182  0.40 |CD4023 0-51 |sGa0D 1.89 BSTB0246 £1-05. Transformer £2-75.
2N1308  0.40 [2N3702 0-12 (40409  0-52 [gC108 0-19 [BC303 ©0-54 [BF183  -40 [CD4024 1.80 |SG41D  1.32 Minitron £1-55.
2N1309 .36 |2N3703 0-13 [40410 0-52 15C113  0-15 [BC307  p.19 [BF184  0-30 |CD4027 1-56 (SC45D 1.89 DL707 £2-25 or 4 for £8.
2N1671  1.44 |2N3704 0-14 [40411 2:00 |gC115 0.17 |BC307A 0-10 |BF185 0-30 |{CD4028 2-34 [SC45D 1-96
2N1671A 1.54 [2N3705 0-12 {40414 3-5 |gCc116 0.17 IBC308 0.12 [BF194 0-12 [CD4029 3.79 |SC50D 2-60
§:1271g 1-72 |2N3706 0-12 40430 0 Bg BC116A 0-18 [BC308A 0-12 g:;gg g-g gg:g;: ;1: SC51D  2-39
1671C 4.32 |2N3707 0-13 | 40583 0-23 !BC117 0-21 |BC3088 0-09 & 11 |SIL414A  1.80
MNiioy 04 |aNaros 030 |40t 067 |pCiie  0.11 [BC309  0-10 |BFIST 015 |CDa0a7 165 lstezy  4'se cv“'frml's Tant Beads
2N 5-50 |2N3709 0-11 | 40602 46 |gCc119  0.29 |BC309A 0-10 l £ 0-90 [TAA263 1.00 !
2N2102  0-50 [2N3710  0-12 (40603  0-53 [BC121 0.23 [BC309B 0-10 [BF199  0-18 (CD4050 0.80 (TAA350 2.10 ol Price val.“ Rrce
2N2147  0.78 |2N3711  0-11 (40604  0-56 |BC125 .16 |BC237 0.21 [BF200 -40 |LM301A 0.48 (TAA621 2:03 ¥ 5% A 0-1/35 14p
2N2148  0.94 {2N3712 0-96 (40636  1-10 |gC126 0.23 (BC238 019 (BF225) 0-18 |[LM304A 2.03 [TAAG61B ¥ 5%  14p 0-22/35 14p
2N2160  0-90 |2N3713  1-20 |40669 1-00 |gC132 0-30 |BC337 0-19 [BF237  0-22 |LM309K 1.g8 1-32 o
2N2192  0-40 |2N3714 1-33 (40673 0-73 [BC134 .13 (BC338 0-13 |BF23§  0-22 [LM702C 0.75 [TAD100 1.50 + S 20 0:47/38 e
2N2192A 0.40 [2N3715 1-50 (AC107  0-51 [BC135 .13 |BCY30 0-64 [BF244  0.21 [LM709 Filter 0-70 1 10% 2ip 2-2/35 14p
2N2193  p-58 [2N3716 1-80 |AC113 0-16 |BC136 0-17 |BCY31 0-64 |BF245 0-33 TO99 g-48 [TBA271 0-64 2 10% 6p 4-7/35 18
2N2193A 0-61 [2N3771 2-20 |AC117  0-20 |BC137 0-17 |[BCY32 1-15 ([BF246  0.58 8DIL  0-38 |TBAG41B - .
2N2194  0-73 |2N3772 1-80 [AC126  0-20 1BC138 .24 |BCY33 0-45 |BF247  0.49 | 14DIL g.40 2:25 2 5% 7P 10716V 18p
2N2194A 0.30 |2N3773  3-20 [AC127  0-20 |BC140 0-.34 [BCY34 0-49 |BF254 6:16 |LM723C 0-90 [TBASOO 1-50 5 5% Sp 47/6 -3V 20p
2N221BA 0.22 |2N3789 2-06 |AC128  0-20 [BC141 0.29 |BCY38 0-55 |BF255  0-17 |LM741 TRAB10 1-50 10 5% 10 100/3V 20
2N2219  0-24 [2N3790 2-40 [AC151V 0:25 |BCtsa2 0.23 [BCY39 1-50 [BF257 .46 | TO99 o0.40 |TiL209 0-30 P ot
2N2219A 0-26°12N3791 235 |ACIS2V 0-17 |BC143 0-25 |BCY40 0.87 [BF258 059 | 8DIL .40 |TIP29A 0-49
2N2220  0.25 [2N3792 2-69 |AC153  0-25 [pl145  0.21 |BCY42 0.28 |[BF259  0.55 14DIL .38 [TIP30A 0-58
2N2221 0-18 {2N3794 0.24 |ACI53K 0-33 [BC147 0-12 [BCY58 0-21 (BFS21A 2.30 |LM747  1.00 [TIP31A 0-62
2N2221A (.21 [2N3819 0.37 |AC154 0-20 BC148 0-13 |BCYS59 0-22 [BFS28  0-92 [LM748 TIP32A  0-74 Veroboard
2N2222 .20 |2N3820 0-64 |AC176 0-23 |BC149 0-12 |BCY?70 0-17 |BFS61 0-27 8DIL  g-60 {TIP33A  1-01
2N222A  0-25 |2N3823  0-78 |ACT76K 0-33 |BC153 0-18 |[BCY71 0.2 |[BFS98  0-25 | 14DIL g.73 (TIP38A 1.5 Copper  Plain
2N2368  0-25 [2M3900 0-28 |AC187K 0-23 [BCti5s4 0-18 [BCY72 0-13 |BFX29  0-30 |LM7805 2-00 [TIP35A 2.09 01 018 0-1 0-15
2N2369 037 12N3901 0-32 |ACI88K 0-34 |BCi57 .14 |BCYS7 3-54 [BFX30 0-27 [MC1303P TIP36A 370 2-5 x 33in I 0 —
2N2369A 0-41 |2N3903 0-24 ACY1B 0:24 |pCt58 0.13 (BCYB8 2-42 |[BFX4d4 0.33 1-26 [TIP41A 0.7 25 x Sin iol’ w" — 1sp
2N2B46 055 |oN3904 0-27 [ACY19  0-27 |gC159 0-14 [BCYBY 0.97 [BFX63  2.48 |MC1310 32.32 (TIP42A 0-90 3% x 3in ‘o" e =
2N2647  1.12 [2N3905. 0-24 (ACY20 022 |gC160 0-37 |BD115 0-75 |BFX68 0-30 {MC1458CP1  [TIP2955 0.98 f asoar =
2N2904  0-22 |2N3906 0.27 |ACY21 0-26 |BG167B 0.13 [BD116  1.00 |BFX84 024 0-79 [TIP3055 0-60 Bigdsin P e e
2N2904A 0-24 [2N4036 063 [ACY28  0-20 |pC1g8B 0:-13 |BD121  1.00 [BFX85  0.30 [MJ4B0 090 |ZTX300 o013 3t x 17in £1-61 £1-26 P
2N2905 ~ 0-24 |2N4037 0-42 |ACY30 0-58 [BC1ieaC 0.11 [BD123  0-82 [BFX87  0-28 [MJ481  1-14 [ZTX302 o0-20 Plns x 36 300 30p
2N2905A 0.26 |2N4058 0-16 |AD142 0-59 [BCi698 0.13 [BD124  0-67 |[BFXB8  0.25 [MJ490  0-98 |[ZTX500 0.15 S0 Lo a
2N2906  0-19 12N4059 0.09 |AD143  0-60 [pC169C 0-13 [BD131 0-40 |[BFX89  0-45 |MJ491  1-38 [7Tx502 0-18 x 200 £1-18 B
2N2906A 0-21 |2N4D60 0-11 1AD149  1:20 | g pn," 0.11 |BD132  0-50 IBFY1B  0-52 [MJE340 0-45 [zTX530 o0-21 Trade and Retall supplied.
Integrated Circults—TTL Reductions! SN 0 80N SNTIEN 1 adlSNTa1E 1ms PotentlometerSSl bt
. . . = e
SN7400 0-18 [ SN7409 033 SN7430 0-18 | SN7450 SN7496  1-00 | SN74153 1-09| SN74176 1.44 Linear or Log ngie Dou Vi
SN7401 0-16 | SN7410  0-16 | SN7432 0-45 | SN7451 SN74100 2.18 | SN74154 1-68{ SN64180 1-44 Rotary Pots 209 P
SN7401AN SN7411  0-25 | SN7437 0-35 | SN7453 SN74107 0-43 [ SN74155 1-58 | SN74181 5-18 Rotary Switched 30p =
-38 | SN7412 0-28 | SN7438 0-35 | SN7454 SN74118 1.00 sz;usr 1-09 [ SN74190 1-85 Sliders 50p 80p
SN7402 0-16 | SN7413  0-50|SN7440 0-18 |SN7460 0- 58 | SN74119 1.92| SN74160 1-58 [ SN74191 1.95 fca itors
SN7403 0-16 | SN7416 0-45| SN7441 0-85 |SN7470 ©- -45 | SN74121 0-57 | SN74161 1-58 | SN74192 2.05 Ftu" Lar:,geso F ;:alc ou for
SN7404 0-24 | SN7417 0 SN7442 0-85 | SN7472 0. -65 | SN74122 0-80 | SN74162 1-58 [ SN74193 2.30 stocked. See catalogue
SN7420 0-20 | SN7445 ;gg SN7473 0- . SN74123 0-72 | SN74164 2- gzm% 1.58 detalis
SN7423 0-37 | SN7446  2:00 | SN7474 O0- -75 | SN74141 1.00 [ SN74165 2. 74157 1.58 _ ; i
SN7425 0-37|SN7447 1-30 | SN7475 SN7493 085 [ SN74145 1.44 | SN74167 4-10 [ SN74198 3.18 Presets—Horizontal or Vertical
SN7408 0-25|SN7427 0 SN7448  1-50 | SN7476 0-45 | SN7494 SN74150 1-441 SN74174 1-80 | SN74100 2-88 01w 8p 0-25wW 10p

Diodes and Rectifiers OPTO & LED's Bridge Rectifiers Construction Kits

PIV 50 100 200 400 600 800 1000 Red, green and yellow Plastic 1A 2A 4A 6A AV7 Aerial Amps £2-04

1-5 15p  17p ng 22p :gp :;p ggp 8';8 g:::g::z g;: 50 0-24 0-32 0-80 0-62 UHS70 Transmitter £2.79

3 15 17 2 22 p . 0-26 0-37 0-70 0-75 B

10 _p 35: 40: 47: SG: —_ =F DL707 £2-35 or 4 for £8 ;88 0-30 0-41 0-75 0-80 MUE? Receiver for above £3.22

35 84p 92p 1-18 2-15 2-52 3-65 4-20 Minitron £1-55 400 0-36 0-45 0-85 1-10 EW18 Electronics dice £6-53

Cathode Stud Only IN3766 (35A 800pv) £3-65 IN3786 (35A 1000pv) £4-20 600 0-40 0-52 0-85 1-25 EX20 Etectronic Dice + Sensor  £7-79

IN34A - 10p |BA102 25p |BA145 17p |BY237 124p |OA47 74p | QA0 e SCR's 100V . 200V 400V 600V Mall Ord

INO14  7p |BA110 25p [BA1S4 12p |BYZ210 35p [OA70 7ip |OAS1 7o 1A 0-43 044 — - a rder

24‘\9169 7p |BA115  7p [BY100 15p [BYZ11 32p [OA73 10p [OAI5 7p 1AA g-;: g-sg g~§g e VAT Al prices exciusive P. & P. 20p
11 7 {BAf41 17p [BY126 15p |BYZ12 30p |OA79  7p |OA200 7 1-2, . it . .

AA129 15p |BA142 17p [BY127 174p |0AD  10p |OAB1  8p |OA202 109 3A 0-47 0-53 0-60 0-3¢ TRY OUR NEW GLASGOW

BA100 15p [BA144- 12p |BY140 £1 |OAt0 20p |OA8S 10p |OA210 27p 4A 0-50 0-55 0-85 — SHOP
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Items mentioned in this feature are usually
available from electronic equipment and com-
ponent retailers advertising in this magazine.
However, where a full address is given,
enquiries and orders should then be made direct
to the firm concerned. All quoted prices are
those at the time of going to press.

ARITHMETIC TUTOR

To complement their range of
computer educational aids, Limrose
Electronics Ltd. have recently intro-
duced a Digital Arithmetic Tutor.

This advanced logic trainer has
been designed for teaching the prin-
ciples of binary arithmetic and four-
bit data word manipulation to
senior students who have completed
a basic course in combinational and
sequential logic circuits.

‘Che tutor consists of three general
purpose 4-bit shift registers, two
4-bit synchronous binary counters,
one 4-bit comparator, one 4-bit
adder, a carry store, one J-K
master-slave flip-flop, four 2-input
NAND gates, four 2-input AND gates
and three logic inverters. Two
manual single pulse generators and
one continuous clock pulse genera-
tor are also available.

Logic states are displayed or:kg%\p
front panel by means of red Jight
emitting diodes and interconnections
are made using a Imm gold-plated
terminal pin and patch lead system.

The equipment is accompanied by
an ilustrated instruction book con-
taining numerous computer circuits
which can be constructed on the
equipment. These circuits include
loading and shifting of registers,
I's and 2's complements, addition
and subtraction of 4-bit numbers by
cerial and parallel methods and

multiplication and division by the

shift-and-add-method. The instruc-
tion book also deals with the Octal
Number System. binary fractional
notation and overflow conditions
in fixed point arithmetic.

1deally suited for Universities and
schools. prices of the tutor vary
{approximately £150) and further
information can be obtained from

Limrose Electronics Ltd.,, 8-10
Kingsway, Altrincham, Cheshire,
WA14 1PJ.

POCKET MULTIMETER

No bigger than a packet of ciga-
rettes. the new ICE Microtest 80
multimeter combines several unique
features in one compact and accu-
rate instrument.

Covering 8§ fields of measurement
and 40 ranges, the meter has a
20,000 ohm per volt sensitivity, with
2 per cent accuracy on the a.c. and
d.c. scales.

The design of the meter incor-
porates automatic electronic regula-
tion for zero ohms, and the
movement is protected against an

overload of 1,000 times in the
ohmic ranges before automatic
cut-out.

The mirror scale of the meter
enables clear and accurate reading.
Each meter is supplied with a com-
prehensive instruction manual, a
protective case and test leads.

A brief technical specification for
the meter is as follows: volts d.c.,
in 6 switched ranges, 100mV to
1,000V (20k(}/V), volts ac., in 5
switched ranges. 1-5V to 1,000V
(4k€2/V). Current d.c.. in 6 switched
ranges, 50uA to SA; current a.c., in
5 switched ranges, 250uA to 2-5A.
Resistance, in 4 switched ranges, low
ohms to ohms X 100. Capacitance
measurements are available from
25uF to 25,000uF.

The meter is powered by a 1-35V
mercury battery which. in normal
usage, will last up to 3 years, and
a complete range of extra acces-
sories is available. Amongst the
accessories are a temperature probe
(—50 to +200°C), gaussmeter and a
Juxmeter probe..

——
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The Microtest 80 multimeter is
priced at t1195 ex. VAT, with
special terms for quantity purchase,
and is available direct from Elec-
tronic Brokers Ltd., 49 Pancras
Road, London, NW1 2QB.

PROFESSIONAL
MICROPHONE

A professional moving coil micro-
phone with an excellent specification
and features is announced by Beyer
Dynamic (GB) Ltd.

Designated type MS88, it has a
hypercardioid polar pattern, a
frequency response of 30Hz to
20,000Hz + 2-5dB, a high output,
and is manufactured to a standard
setting transient response and front-
to-back ratio. This means that any
two random units can be used as
a stereo matched pair. Side attenua-
tion at 120 degrees is approximately
23dB and the EIA sensitivity rating
is —144dB/m.

The design and features of the
M88 make it ideal for both indoor
and outdoor applications and it will
withstand the rigours of profes-
sional usage, being completely
unaffected by humidity and extreme
temperatures. The rated load of the
microphone is greater than 1,000
ohms and the 200 ohm low impe-
dance balanced output is at a level
of —51dB/m at 1kHz.

The microphone is available in
two versions: the M88N with stan-
dard DIN connector at £81-05 plus
VAT and the M88N(C) with Can-
non connector at £83-35 plus VAT.
Each microphone is supplied with
a protective carrying case. Optional
extras include windscreen, stands
and cable transformer.

Further information and nearest
stockists can be obtained from
Beyer Dynamic (GB) Ltd., 1 Clair
Road, Haywards Heath, Sussex,
RH16 3DP.

NOTE

The SEAS loudspeaker kits, men-
tioned last month, are only available
in 8 ohm versions.

M88 Professio-
nal Microphone
from Beyer
Dynamic

o =

from

Microtest 80 multimeter
Electronic Brokers

Limrose Electronics Digital Tutor
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EXPORTS HOLDING
FIRM

Few in the electronics industry
regretted the passing of 1974 with
its succession of elections, budgets,
industrial unrest, inflation and
general economic stress. At least
1975 promises a higher level of
stability and now we are well into
the first quarter of the year there
are -already signs that whatever the
depression in the home market,
mainly in entertainments products,
the world is still Britain's market
and that trade remains at a sub-
stantial level.

The New Year saw a flurry of
activity starting with confirmation
from the British Overseas Trade
Board that support for exhibitions
at overseas trade fairs and for out-
ward sales missions would be
greater than ever before.

Few of these exhibitions, how-
ever, were specifically for elec-
tronics companies. Their turn
comes a little later in the year with
a major participation in a Communi-
cations Exhibition in Moscow at the
end of May as just one of the high-
lights in a full programme.

Quick off the mark in 1975 were
Marconi-Elliott  Avionics with a
£1-:25 million order for automatic
test equipment for the US Navy and
US Air Force. The equipment is for
checking out head-up displays for
A-7D and A-7E Corsair 2 aircrait.
At the same time, sister company
Marconi Communication Systems
was announcing a £3 million con-
tract for colour TV studio and OB
equipment for switchover from
monochrome to colour in the Egyp-
tian TV service.

A few days later a contract worth
£200,000 was announced for Mar-
coni Mark 8 colour TV cameras for
use in America.
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But it's not only the truly exotic
equipment that seils well. Few
people are aware that Plessey, as
well as being big in radar, electronic
telephone exchanges and sophisti-
cated sonar systems, have a thriving
business in electronic igniters for
gas stoves- and boilers. In January,
Plessey Windings expanded Euro-
pean activities by signing a contract
with S.L.T., France, who will beef up
markets in France, Belgium and
Luxembourg.

This new agreement supplements
existing arrangements in the Far
East and North America. The North
American breakthrough is regarded
as significant because gas igniters
is a cut-throat business over there.
Plessey Windings is a major sup-
plier to Caloric Corp., Pennsylvania,
a principal cooker manufacturer.

Racal Group looks as vigorous
as ever with Racal-Milgo high speed
modems being ordered from
Poland, Racal-Thermionic selling
£220,000 worth of data recording
equipment to French airports, and
Redac Software selling computer-
aided design software packages to
Finland, bringing Redac customers
in Scandinavia up to eight including
names like Saab, Asea and Tand-
berg. These orders all came in early
January.

Muirhead celebrated the New
Year with a nice little order for 23
weather chart recorders for Kenya,
Uganda and Tanzania. This brought
Muirhead’'s export orders for this
type of equipment to £325,000 in
three months. Chairman Sir Ray-
mond Brown commented that Muir-
head will continue aggressive
exploitation of the export potential
of its products.

Smaller companies are also doing
well. Membrain, for example, has
installed an automatic tester for
computer back-planes in  West
Germany. It will test over 2,000
points in less than a minute. The
order was taken just before Christ-
mas. The installation was opera-
tional by January 17. Nice work!

A heartening aspect of this brief
survey is that so many of the orders,
and they are only a short selection,
are from countries such as the
United States, France and West
Germany which are themselves fully
developed in the electronics in-
dustry. Another is the wide geo-
graphical spread.

WHIZZ KIDS

Gordon Pope, who led the Ad-
vance Electronics expansion pro-
gramme from £800,000 turnover
when he joined Advance as general
manager in 1963 to today's £11 mil-
lion, now rejoices in the title of
Vice-President, Gould Instruments
and Electronics, Europe. This fol-
lows the acquisition of Advance by

Gouid last October. We may expect
to hear of further 'vigorous develop-
ments in the months ahead.

You've got to move fast to keep
up with Tom Jermyn who started
making transistor pads in his garage
as a part-time hobby and built up
Jermyn Industries to a mini-multi-
national operating in the USA and
Europe as well as the UK. But Peter
Smitham, who has become the top
man in the Group, second only to
Tom Jermyn, is no slouch. He leap-
frogged into the top spot only a little
over a year aiter joining Jermyn
to set up Mogul Electronics as
Jermyn's second component dis-
tributor company. He came to
Jermyn with a fine record behind
him. He was the youngest divisional
manager in ITT, Europe, and has a
fine academic as well as business
record.

Present plans are to expand
Jermyn to £20 million turnover by
1980. Latest Jermyn company is
Solek Ltd.,, manufacturing heat
pipes, a product which Jermyn
Industries has been pioneering in
the UK for the past two years.

And how about Clive Sinclair,
well known to our hobbyist readers
through ‘his electronic kits and,
more recently, through pocket
calculators? Predictions in some
quarters that he would overtax his
capacity last year were not realised
and he bounced into 1975 with yet
another round of price cuts on his
established calculators, some new
models, and a new electronlc muiti-
meter.

On February 1 the standard
Cambridge calculator came down
to £12:95 (very near the £10 | was
predicting in this column a year or
so ago) and the Scientific came
down to £19-95. His new range,
announced at the same time, are
equivalent to desk-top models
though Sinclair prefers to call them
“hand-held” mdlcatmg they will go
in a brief-case, if not in the pocket.
He claims to hold some 30 per cent
of the calculator market in the UK,
plus considerable exports with a
production of some 70,000 units a
month.

While majoring on calculators he
is not nealecting his other product
lines. His original electronic multi-
meter, despite its low price, was a
flop. It didn’t sell at all well. Nobody
liked the Nixie indicators. This
vear's model is very superior and
has an 8mm 7-segment LED read-
out on a front panel that looks and
is highly professional although, at
under £60, the instrument is at the
low end of the price range. The old
DM1 was not for me. But I'm now
using the new DM2 very happily in
mv own workshop.

This year should also see Sin-
clair's long-awaited nocket TV set
coming to the market place as weil
as an electronic digital watch.
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Complete the couponand
well send you our
new catalogue.Completely free.

The new Heathkit catalogue
is now out. Full as ever with exciting,
new models. To make building a

Including our full range of test
equipment,amateur radio gear, hi-fi
equipment and many general

Heathkit even more interesting and v s o ! interestkits.

satisfying. So,whenyou receive your
And, naturally, being Heathkit, every kit is absolutely catalogue you should have hours of pleasant reading.

complete. Right down to the last nut and bolt. So you won't And, if you happen to be in London or Gloucester, call

find yourself embarrassingly short of a vital component in and see us. The London Heathkit Centre is at 233

on a Saturday evening—when the shopsare shut. Tottenham Court Road. The Gloucester showroom is next
You'llalso get avery easy to understand instruction to our factory in Bristol Road.

manual that takes you step by step through the assembly. At either one you'll be able to see for yourself the
Clip the coupon now and we'll send you your freecopy ~ onething the catalogue can’t show you.

tobrowse through. Namely, how well a completed Heathkit performs.
With the world’s largest range of electronic kits to Heath (Gloucester) Limited, Dept. PE-45, Bristol Road,

choose from, there really is something for everyone. Gloucester, GL2 6EE. Tel: Gloucester (0452) 29451.

A new oscilloscope from the Heathkit range. Marine direction finder, with digital read-out. ~ Stereo cassette deck with built-in Dolby.

i The newHeathkit catalogue.Out now FREE.

I To:Heath (Gloucester) Limited, Dept. PE-45, Gloucester,GL2 6EE. Please send me my free Heathkit catalogue.

|

| Name . Address

: Postcode
1 Remember easy terms are available with the Heathkit Monthly Budget Plan.
L--------------—------—----_---——------—--——--—----J

Practical Electronics  April 1975 0 337




132 Big Pages
Includes dozens of

usefui and interesting
clrcults you can bulid:
data: hundreds of
plctures: translistor
equlvalents list and
hundreds of new lines,
Packed wlith Information.
ONLY 35p.

@ RESISTORS

CARBON FILM

JW IN-1MA 5%, TMA-10M 10% E12
W 10110 10N 5% (M1 to 10MN 10% E12
110 10 910kN 5% ET12 and E24 1p eacn

METAL OXIDE
W00 to 1M 2% E12 and E24 4p each

WIREWOUND

3w 0-2200. 0-270. 0 33N 0 470 10%
101 5% 17p each

1-202 to 27002 5% €12 13p each

Other ranges stocked. Seedur catalogue
for details.

E12°10. 12 15,18, 22, 27.33. 39, 47, 56. 68.
82 and decades. E24 11.13. 16. 20. 24, 30
36. 43. 51. 62, 75. 91 and decades

@ POTENTIOMETERS

Rotary miniature carbor

track }in spindie.

Values available 5k
10k, 25k§, 50k, 100k
250k, 500k, tMN, 2MN

Log. Single-gang 16p. Lin

Singte-gang (+ 1k{) 18p.

Log. or Lin. Single-gang

wlith swritch 33p.

Log. or Lin. Dual-gang with:

out switch 49p.

Slider 60mm track. Metal =
cased:  overall lengtt /ﬁj
86 15mm (knob 7p extra) Il-//
Values avallable: 1k, 5k

10k, 25k, 50k. 100K, 250k

500k, 1M. 2M. Lin Single

Gang 36p. Log Single Gang

p. Lin or Log Dua
Gang 45p.

Presets. 0-1W vert. or hor
10002, 2200, 4700, k(1

2.2k, 47k, 10kN, 22k}
47Kk{2. 100k {2, 220k {2, 470k 2
MO Tp each

& CAPACITORS
Sub-miniature /-@/

Axial lead etectrotytic
M@ V Price  Mtg V Price  Mig
6p 47 63 6 3N

1
15 63 6p 68 63 6p 330
22 63 6p o8 16  6p 470
33 63 6p 68 63 tp 470
47 83 sp 100 & &p 470
68 40 6 100 10 & <70
64 tp 100 25  bp 680
W25 6p 100 40 6p 680
1 6 100 63 16p o
15 16 6p 50 653 6p 680
140 6p 150 16 6p 1000
15 63 6p 150 6p 1000
22 10 6p 150 40  1dp 1000
2 25 6 150 16 1000
63 ®p 220 < &p 1500
33 63 6p 220 10 6p 1500
3 16 6 220 16  6p 1500

& SWITCHES

Rotary adjustable stop. t pole
2to 12 way: 2 pole, 2to 6 way
3 pole. 2o 4 way: 4 pole. 2 or
3way 38p each. Slide Sub-min
DPDT 9p. Siide min. DPDT 13p.
Push to make non-locking
SPST 14p. Push-on, push-off
locking DPST 250V 4A 48p.
Rocker whita DPST 250V 10A
40p. Rotary mains DPST 250V

2A 20p. Toggle with on/off
plate DPDT 250V 1-5A 25p.

@ TRANSISTORS
AND DIODES

AC127T  18p BY126  13p
AC128  18p BY127 13p
AC176  17p BY164 49p
AD161. BZv8s
162MP 93p series 13p
BA100 9p MPF102 36p
BA145  22p [eZX-1] 6p
8C107  10p QA200 p
BC108 10p oc7 20p
BC109 13p SC146D 88p
BC109C 15p T1843  28p
BC142  23p wQO05 30p

BC147  10p 1N914 4p
BC148  10p 1N4001 6p
BC149  12p 1N4002 64p
BC168C 12p 1N4003  7p
BC169C 12p 1N4004  74p
BCc178  17p IN40OS  8p
BC182L 10p IN4006  8ip
BC1B3L 12p 1N4007  9p
BC184L 12p 1N4148  4p
BC212L 14p 2N1302  20p
BC213L 15p 2N1303  20p
BC214L 18p 2N1304  30p
BCY71 22 2N1711  24p
BD131 45p 2N2219  25p
BD132 54 2N2646  45p
BD131/2MP 2N2905 33p
£1-20 2N2926
BD135 36p Or 10p
BD139  49p Ye 12p
BD140 69p Gn 13p
BF258  35p 2N3053 18p
BF259  25p 2N30S5 49p
BFX29 30p 2N3819  22p
BFX30 33p 2N5459 S51p

BFXB4  30p 7400 18p
BFX85 36p 7413 39p
BFX87 30p 7447
BFX88 25p 7473 Sap
BFY50 20p 7474 45p
BFY51 22p 7490 3p

BFY52 200 7493 9p
74121 3%

L.E.D. RED

2mcd tin 15¢

Panel mtg. clip Sp

(Other colours and 7-seg.
displays in our catalogue)

@ INTEGRATED
CIRCUITS w

CA3046 (14-pin DIL) 63p
LH0042CH (T099) 2!

MC1310P (14-pin DIL)  £2:50
MC 1496 (14-pin DIL) 95p
MFC40008 59p
MFC6040 83p
NES55V (8-pin DIL) 55p
SG1495 (14-pin DIL)  £2-70
5G3402 {14-pin DIL) £1-69
LAT41C (8-pin DIL) 36p
WA741C (14-pin DIL) 45p
WA747C (14-pin DIL)  £1-05
WA 748C (8-pin DIL) 39p
2ZN414 (TO18) £1-20

VOLTAGE REGULATORS
BAT7B05 5V 1-5A {TOJ) £1-75
WA7815 15V 1-5A (TO3) f€1-78
MVR 5V, 12V, 15V, 500mA

{TO3) £1-80
BATBMOS 5V 500mA £1-30
BATBM15 15V 500mA £1:30
BATBLOS 5V 100mA (T0O92) 60p
uA78L1S 15V 500mA (TO92) 80p
uA723C Variable 2 to 37V

(TO99 or 14-pin DiL) 75p
Our catelogue containg
application circuits and data
for all the sbove 1.C.s and
many more.

DISCOUNTS

Details in our catalogue. Start
collecting MES

Vouchers NOW!

Discount
BCD DUTPUT SLIDE SWITCH
Marks the end of the old-
fashioned thumb-wheel
switch. With 7.segment type
read-out. Full details 'n our

catalogue £1-38.

@ PLUGS AND SOCKETS

Din Plug Chassis
Socket
2-pin 8p 6p
3-pin 9 7o
4-pin 10p Tp

S-pin A (180°)  10p 7
5-pin B (240°) 10p i
6-pin 10p 9p

JACK PLUGS
2-5mm Plastic Barre! 9)
2:5mm Metal Barrel 15¢
3-Smm Plastic Barre! 9
3:5mm Metal Barrel 15¢
}in Std. Mono Plastic
Barre! 13
iin Std. Mono Metal Barre! 2‘;
#in. Std. Stereo Plastic
Barrel
7In Std. Stereo Metal Barrs! 30;

JACK CHASSIS SOCKETS
2:-5mm open-type metal o
3:-5mm open-type metal 9p
3in Std. Mono open-type
metal 10¢
tin Std. Mono moulded
with 2 break contacts  14p
iin Std. Stereo open-type
metal 15¢
Hin Std. Stereo mouided
with 3 break contacts  18p
tn-line sockets of all above types stocked.

PHONO
Plastic-topped plug 5p
Screened plug

Foridis nge 'R
@ MAINS CONNECTORS

P360 3-pin 1 5A Chassis
plug with'line socket 33p
SA2190 3-pin S5A Chassis

i

plug
SA1862 Line socket for
SA190 28p
P437 3-pin 5A Chassis
socket with line plug 66p

® TRANSFORMERS

LT700 min. output. Pri. 1k}
Sec. 50 200mW 50p; Sub-min
mains 6-0-6V 100mA 95p,
12-0-12V 50mA 85p (Size both
approx. 30 x 27 x 25mm)

Min. mains 0-6V 500mA, 0-6V
500mA £1-36; 0-12V 250mA,
0-12V 250mA £1- 36;
150mA. 0-20V 150mA £1-36;
0-24V  125mA. 0-25V 125mA

T

£1-36.

Mains MTSAT Sec 12-15-20~
2430V 2A £

Mains MTZOGAT Sec 0-15-20V =

1A, 0-15-20V 1A £3-98.

©® ORGANS

A Full Scals Electronic Organ That You Can
Build To Your Own Specification

FULL CONSTRUCTIONAL
DETAILS IN OUR LEAFLETS.

Leaflet MES51: Price
15p, describes a tuily
polyphonic basic
organ which can later
be used as the basls
of a large sophisticated
instrument.

Leaflet MES52: Price
Sp continues the
description of the
MESS50 series organs
and shows you how to add a second keyboard
with lots more stops

@ THE AMAZING DMO2

A ready-buiit, tested and guaranteed digltal
master oscillator. Accurately generates the top 13
notes for your orgen 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 8kN (highest)
or 2k to 4k or 1k{! to 2k, etc. right down to
16Hz to 32Hz! And this new compatibie design Is
even smaller: only 3-5In x 3-7in Including gotd-
plated edge connection

DMO2T includes built in variable depth and rate
frequency shift tremulant.

DMO?2 £12-25 DMO2T £14-25
SAJ110: 7-stage frequency divider in 14-pin DIL
package. Sine or square wave input. Square
wave output may be converted to saw-tooth.
£1-80 each or § for £9-94 or 12 for £18-16.
Keyboards high quullly fully sprung.

Flat-front 48-note F to E £15-95
Sloping-front 49-note Cto C £15-95
Sloping-front 61-note C to C £20-44
Sweil pedal with 10k} log. pot £6:33
*Spring Line Unit {short) £3-05
“Spring Line Unit-{long) £8-2¢

*Reverberation Driver Module £5-34
*S.A.E. piease for full details: ieatiet MES24.
Gold-clad phosphor-bronze-wire 30p per yd
Patladlum earth bar 15p per octave tength
Contact Blocks 2-make (GB2)
Stop Tabs rocker type not engraved (white.

red, grey or black) with DPDT switch 58p

SPECIAL OFFER

5W Audio Amp |.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 fina! total.
(15p handiing charge on orders under £1)

Post and Packing FREE in U.K.

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 professionat finish. Authoritative opinlons
agres the E.T International Synthesiser is
technically superior 10 most of today's models
Compiste constructional details in our booklet,
avallable shortly. S.A.E. please for price list and
specification. We also stock all parts for the
P.E. Synthesiser, and Minisonic.
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TRANSDUGER IMPROVEMENTS

In BP1 364 669, STC Ltd. sug-
gest some simple improvements to
moving-iron transducers of the type
used in some loudspeakers and
telephone handsets. The basis of
the technique described could be
of interest to the experimenter.

Fig. 1 shows a conventional,
rocking armature transducer
{either a microphone or loud-
speaker). A permanent magnet

has pole piece members between
which an armature is pivoted. The
armature is coupled to a dia-
phragm and speech coils are
wound on the pole pieces.
" The passage of speech currents
through the coils causes the arma-
ture to rock, or rocking of the
armature induces currents through
the coils. The arrangement works
well until the armature is deflected
too far and sticks or ‘freezes”
against one pole of the magnet.
Diaphragm Fig. 2 shows the
patented arrangement for prevent-

ing such freezing. The armature
carries small magnets, one each
side of its pivot point. The arma-

ture magnets lie between two end
magnets and two front magnets.
The polarity of the magnets is such
that the armature floats freely in
the central position as shown.

If currents are passed through
the coil wound round the armature
in such a direction as to make the
left hand end of south polarity,
then that end moves upwards
towards the end magnet 1. Revers-
ing the current direction causes
an opposite movement, and the

BP 1 364 869

POLE MEMBER
L= DIAPHRAGM
] J
| 4~ MAGNET| — =
s - PIVGT
ARMATURE
— POLE MEMBER
Fig. 1.
END MAGNETS Ry mﬁusrs
T :
N ‘l —h N DIAPHRAGH
| N _\n\unnnm ___‘. N L
Ls | Y ARMATURE

FLvoT
b
2 N N

Fig. 2.

BATENI

passage of an alternating current
through the coil produces a cor-
responding vibration of the
diaphragm. Similarly, movement of
diaphragm induces currents in the
coil.

Because of the repulsive forces
between the magnets there can be
no freezing of the armature and
relatively rough-and-ready construc-
tional techniques will provide a
floating armature of low stiffness.

SPARK-FREE SUPPLY OF A.C.

In BP 1 366 134, Victor Products
(Wallsend) Ltd., of Northumber-
land, claim a simple electromag-

netic coupling system for supplying,

a.c. supplies to loads in hazardous
environments, such as inflammable
gas atmospheres.

The obvious risk under such
situations is that a spark will be
generated when a connection is
made or broken. It is not new to
suggest using two separable halves
of a transformer to provide spark-
free connection and disconnection.
The primary of a transformer is
provided in a wall socket and the
secondary is included in a plug.
When the plug is pushed into the
socket the flux from the primary
induces current in the secondary.
The problem is ensuring that the
primary does not drain current and
overheat when the plug is dis:
connected.

The inventors show in their
patent a socket with |a primary
winding and a plug with a secon-
dary winding. To prevent current
drain from the primary when the
secondary is removed, an inductor
is connected in series with the
primary and a capacitor is con-
nected in parallel with the inductor
and primary. This parallel circuit
is in series with a further inductor.

When the plug (sec) is coupled
with the socket (pri) the circuit
is tuned to the supply frequency.
When the secondary is separated
the inductance of the circuit de-
creases to cause detuning. Thus
the current flowing through the
primary also decreases.

As an example of component
values, where the effective induc-
tance of the primary decreases
from 100mH to 10mH on removal
of the secondary, a 0:16,F capaci-
tor and a 8mH inductance was
used to provide effective limiting
for a supply frequency of 1kHz.

aaa

SPOT WELDING

In BP1 370 003, the Grumman
Aerospace Corporation of Long
Island, New York, explains how it
is possible to spot weld by using
a massive magnetic field. This
creates a pressure on a metal
workpiece and deforms it.

The Americans now suggest
generating stress waves electro-
magnetically, to render the metal
momentarily plastic. This they
claim . to have achieved with a
device and circuit as shown in
Fig. 1.

The power supply comprises a
d.c. source, switch S1 and a
capacitor bank. The capacitors are
charged by the d.c. source when
S1 is closed.

When charging is complete,
switch S2 is closed to feed a high
amperage current pulse of short
duration to a pancake coil. The
coil produces a high intensity
magnetic field pulse which inter-
sects a driver of aluminium or
hardened copper. The driver acts
as a one turn secondary winding
of a transformer and the massive
current which is induced in the
driver sets up a high intensity mag-
netic field around it.

The electromagnetic repulsion
created by the interaction of the
two high intensity fields generates
a stress wave in the driver, which
is propagated through a focussing
cone towards a tip. The combined
effect of the backing mass and
the stress from the tip deforms the
workpiece and causes a spot weld.

The inventors claim success with
voltages of between 4 and 7 kV
focusing cones of hardened steel,
and a pancake coil of 18 turns of
rectangular copper wire.

BP 1 370 003

STRESS WAVE GENERATOR
PANCAKE
Con -~ -ORIvER
=7 FOCUSSING AMPLIFIER
[ womcpiece

I !
}
09 H |
=5 _
-~ HARDENED SURFACE
BACKING MASS

,7/\52

'~— - CAPACITOR BANK

POWER SUPPLY
St |

";C SOURCE

Fig. 1.

Copies of Patents can be obtained from the Patent Office Saies, St. Mary Cray, Orpington, Kent. Price 25p each
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TUAGC

TRANSISTOR UNIVERSAL AMPLIFICATION CO.LTD.
163 MITCHAM RD-LONDON SW179PG 01:672 3137/9080

TUAC DISCOTHEQUE MIXER WITH AUTO FADE

| @’%QPQFQ‘Q *CM‘ K 4

7o~- . oePTH TA P oscks TFIIILI mass MAnr-n pn_
| —
man ., oer
z TUAC x
L 2 N ol ORN .
Mic AuTO 0 =" @ . gl on PHONES
s s
Disc Mhx

standard. Offering a vast variety of functions. Tone Controls—treble + 20 — 10dB at 12kHz, Bass

Controls: Mic Vol, Tone. over-ride depth; auto/ + 22 — 15dB at 40Hz: Mic Input—200 ohms upwards,

Manual Sw; Tape Vol: L & R Deck Faders; Deck  2mV intc 10k); Mic Tone Control—Total Variation PANEL SIZE
Volume; Treble and Bass; H. Phon Vol Selector; Treble 15dB, Total Variation Bass 10dB; Tape Input 18 x 4%in

Designed for the discerning D.J. of professional  Specification: Deck Inputs—50mV into 1M; Deck £26 50
]

Master Vol On/Oft Sw. Max output 1V RMS. —30mV into 47k, Power Requirements—30-45
volts at 100mA DEPTH 3in.
STOCKISTS—CALLERS ONLY
HOW TO ORDER BY POST Arthur Sallls Ltd., 28 Gardner Street, Brighton, Sussex. Tel 6§5806.
Make cheques/P.0O.s payable to TUAC LTD (PEZ/3) Bristol Disco Centre, 86 Stokes Croft, Bristol 1. Tel. 41666. Socodl, 9
or quote Access/Barclay Card No. The Friars, Canterbury. Tel. 60948. Cookies, 132 West Street, Crewe. Tel.
and post to TUAC LTD (PE2/3) 4739 or 581202. Calbarrie Audlo, 88 Wellington Street, Luton. Tel. 411733.

. A1 Music Centre, 88 Oxford Street, Manchester. Tel. 061-236 0340.

W ‘1i3 M'tChdam Roaq, l;c;r::don. %W:c?l gpg rd Holders Damon Electronics, 93 Carrington Street, Nottingham. Tel 53880,

€ acceptipronelontersiagains ce(ss areay =ancli-o Mitchell Electronics, 64 Winchester Street, Salisbury. Tel 23889. Wec
Phone: 01-672 3137/9080 Lighting, 10 Commercial Road, Southampton. Tel. 28102.

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 connectlons

Single Channel Version 1500 Watts £6-60

MANUFACTURERS OF ELECTRONIC AND AMPLIFICATION EQUIPMENT

SPECIALISTS N QUALITY TRANSISTOR EQUIPMENT:-OPEN 6 DAYS A WEEK 9-30am-6.00pm
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TRANSISTOR UNIVERSAL AMPLIFICATION CO.LTD
163 MITCHAM RD-LONDON SW17 9PG 01-672 3137/9080

NEW TUAC POWER MODULES °ftering more power and

Specification on ail power modules
Al output power ratings +0-5dB:
Output impedance 8-15 ohms: THD
at full power 2% typically 1% Input
sensitivity 60mV into 10k, Fre-
quency response 20Hz-20kH2z
=2dB; Hum and noise better than
~70dB.

TP125 TL30

7 x 6% % 3in 4x51%x24in

£17-00 | £7-90

* 125 watts RMS
continuous sine wave

output . .
* 30 watts RMS continuous sine wave out-
* 4 RC.A. 150 watt 15 i put )
amp output transistors * rlugged layer wound driver trans- * 2 R.C.A. 40 watt output transistors
ormer

* Short—Open—and Thermal over-
foad protection
* Only 6 connections

TL60
5x5x 3in

* 60 watts RMS
continuous sine
wave output

Power supplies
vacuum impreg-
nated Transformers
with supply board

* 2 R.C.A. 110 watt 15 ! ]
amp transistors £11 . 50 lsrLcorlpqranng pre-amp
TL100 %* 100 watts R.M.S. con- o
. tinuous sine wave out- PS 125 =+ 50 volts for one TP125 .. .. £11.50
5x5x3in put £13 20 PS 100 = 45 volts for one TL100 . .. £10-50
. PS 60 + 40 volts for one TL6O .. . . .. £9-30
* 2RCA 150 watt 15 amp PS 30 + 50 volts for one TL30 .. 1 e5.90
ransistors PSU 2 for supplying disco mixer . .. .. £4.65

PREAMPLIFIERS

All TUAC audio modules are constructed on glass tibre P.C. board
are ready assembied and tully tested. Low noise siicon and FET tran-
sistors together with H.S. carbon film resistors are used throughout
Extensive research has gone into various wlide range tone control
circuits producing superb quality from any signal

VAOB Vol. Treble. Mid and Bass controls. Hi. IMP. FET /P

suitable Mid. Guitar, Radio, Crystal/Ceramic P.U.  Sensi-
tivity 4mV. Treble + 35dB at 16 kHz. Mid +20-15dB at 1Hz 24_90
Bass +20-10dB at 40Hz

VAOG Val Treble and Bass controls Sensitivity 8mV
Treble +28-15dB at 12kHz Bass +18dB
at 40Hz £4 N 15
stO1 Stereo Pre Amp Vol, Treble, Mid and Bass controis. Hi.
IMP, FET, I/P suitable Mid, Guitar, Radio, Crystal/Ceramic
P.U. Sensitvity 4mV, Treble +35dB at 16kHz. Mid «20-15dB
at 4kHz. Bass +20-10dB at 40Hz. Plus Full Balance Contro! 210 '00

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

ACCESS & BARCLAY CARDS ACCEPTEDJUST SEND OR PHONE US YOUR NUMBER - H.P. ARRANGED THROUGH PAYBONDS
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GIRO NO. 331 7056. Access accepted.
C.W.O. only. P. & P. 10p on orders below £5

Discount. £10-10%, £20-15%, (except nec items) [IRAEE MM

10EI2 §W KIT:

Export Order enquiries welcome (VAT free)

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

SPECIAL RESISTOR KITS
10 of each EI2 value, 22 ohms—IM, a total of 570 (CARBON FILM 5%), £3:58 net
10 of each EI2 value, 22 ohms+—IM, a total of 570 (CARBON FILM 5%,), £3.77 net
25E12 tW KIT: 25 of each E12 value, 22 ohms—IM, a total of 1425 (CARBON FILM 5%,). £8:19 net
25E12 W KIT: 25 of each EI2 value, 22 ohms—IM, a total of 1425 (CARBON FILM 5%}, £8-28 net
SEI2 W KIT: 5 of each EI2 value, 10 ohms—IM, a total of 305 (METAL FILM 5%,),
Due to current world shortages, resistor kits may contain some wattage and value substitutions.

\

{Prices include post & packing)

£2.-80 net

MULLARD POLYESTER CAPACITORS C280 SERIES

I5p, 1-5u4F, 23p. 2-2uF, 26p
MULLARD POLYESTER CAPACITORS C296 SERIES

84p. 0-33uF, I12p. 047uF, |

0-22uF, 5¢p. 0-33uF, 6ip. 0-47uF, 84p. 0-6BuF, 12p. 1uF, 14p,
MINIATURE CERAMIC PLATE CAPACITORS

560, 680, 820, |
2ip. each. 01, 30V, 5p.

POLYSTYRENE CAPACITORS 160V 5%,

(pF) 10, 15, 22, 33, 47, 68, 100, 150, 220, 330, 470, 680,
4700, 6800, 10,000, 4}p.

1000,

250V P.C. Mounting: 0-01uF. 0-015uF, 0-022uF, 0-033uF, 0-047uF, 3ip, 0-06BuF,
0-1uF, 45p. 0-15uF, 43p. OlluF Sip. 0-33uF, 8p. 0-47uF, 9p. 0-68uF, 12p. IuF,

400V, 0-001 uF, 0-0015uF, 0-0022uF, 0:0033uF, 0-0047uF, 2§p. 0-0068uF, 0-0luF,

0-015uF, 0-022uF, 0-033uF, Ji‘p. 0.047uF, 0-06BuF, O-1uF, 43p. O I5uF, 6}p. 0-22uF,
p.

160V: 0-01uF, 0 I15uF, 0-022uF, 3p. 0-047uF, 0-06BuF, 31p. O I uF, 4§p. O I5uF, 5p.

50V: (pF) 22,27, 33, 39, 47, 56, 68, 82, 100, 120, 150, 180, 220, 270, 330, 390, 470,
K, K5, 2K2, 3K3, 4K7, 6K8, {uF) 0-01, 0-015, 0-022, 0-033, 0-047,

1500, 2200, 3300,

RESISTORS

CF—High Stab Carbon Film, 5% MF—High Stab Metal Film, 5°/u

W. Type Range 1-99 100-499  500-999 1000 Size mm
CF 12-1M | 0-75 0-60 '55 -4x7-5

i+ CF 22-2M2 1 075 0-60 0-55 3-9x10.5

4+ CF 22-1M | 075 0-60 0-55 55x16

1 MF  10-2M7 2 1-54 1:32 (0 x7

+ MF 10-2M2 2 1-43 121 0-99 4-2x10-8

| MF  10-10M 3 198 1-81 1-65 6:6x13

2 MF 10-10M 4.5 3-52 308 275 x17-5

A 8
For value mixing prices, please refer to our catalogue. (Price in pence each).
VALUES AVAILABLE—EI2 Series.only. (Net prices above 100.)

PRESET SKELETON POTENTIOMETERS

MINIATURE 0-25W Vertical or horizontal.6p each I K, 2K2,
4K7, 10K, etc. upto IM Q
SUB-MIN 0-0SW Vertical,

100 @ to 220K  5p each.

(P.E.), LEIGHTON ELECTRONICS CENTRE,
59 NORTH STREET, LEIGHTON BUZZARD,
LU7 7EG, Tel.: Leighton Buzzard 2316 (Std. Code
05253). CATALOGUE No. 3, 20p.

Miniature Muliard Electrolytics VEROBOARD 0-1 015 | POTENTIOMETERS

1.0uF 63V 6 6BuF 16V 63 2y x 5° 36p 36p | Carbon Track 5K Q to 2M @, log orlin (and 1K lin). Single, 163p Dual Gang 46p. Logsingle with
l.sﬁF 63v & : 6eﬁP63v |i: 24 x 33 33p 25p | switch 26p. Slider Pots. tOK, 100K, S00K, semi log 30mm, 34p. 45mm, 47p. 60mm, 55 p
22uF 63V 6ip  100uF 1OV 6%p | 33 % §,. {ip 4> | oropEs [ PLUGS ELECTROLYTIC CAPACITORS. Tubular & Largs Cans
33uF 63V 6ip  100uF 25V 6ip | 31 ,'; 9p |IN400I é3p | Din 2 Pin. 12p | (uF/V): 1/25.2/25, 4/25, 4.7/10. 5/25, 8/15 10/10, 10/50, I6/25
4-0uF 40V 6ip  100uF 63V 14p | 3f ,(5 (Plain) L 1op |IN4O2 Tip 3Pin  I3p | 22/63, 25/25,25/50, 32,'25.50/25 100/10, 100/25, 63p. 50/50, 8p.
47uF 63V 6ip  I50uF i6V 6ip lixli (Plain) Z 16p |IN4003 9p | 5Pin i80° l6p [ 100/50, 200/25, Ilp. 250/50. 18p. 500/10. 1lp. 500725, 15p.
6-8uF 63V 63p  I50uF 63V 15p | 577538 5 000 " 20p |IN4400 9p |Std. Jack  20p | 500/50. 18p. 1000/10, ISp. 1000/25, 22p. 1000/50, 40p. 2000/10,
B-0uF 40V 63p  220uF 6.4V 6ip | | ¥ (tion tool 73p 73p IN4005 12p ZSmmlack |3p 20p. 1000/100.88p. 2000/25, 30p. 2000/100,93p. 2500/25, 38p.
1OuF {w 6fp  220uF 10V 6ip | Track Cutter 56p 56p | IN4006 14p | Phono 2500/50, 61p. 5000/25, 65p. 5000/S0, £1-08,

IOUE 23y &ib 220ub)EV o35 | Pins Pke2s 220 125 e &L gﬁg',ﬁfﬂ*s,op HI-VOLT: 4/350, 14p. 8/150. 19p. 100/100, 20p. 16/350, 22p.
I5uF 16V 6ip  330uF 16V 12p BA100 10p "3Pin  10p 16/450, 23p, 32/350, 33p. 50/250, 20p. 1007250, 30p.

I5uF 63V 6{p 3I30uF 63V 25p | TRANSISTORS OA5  41p [5Pin 180° 12p | METALLISED PAPER CAPACITORS

16uF 40V 6ip 470uF 64  9p | ACI27 I64p BC212L 12p { OA47 9p |Std.Jack  I5p | 250V: 0-05uF, 0-1uF, 6p. 025, 6p. O-5uF, Tip. IuF, 9p. 500V:
22;F 25V 6ip  470uF 40V 20p | ACI28 22p BC2I3L I12p | OA8I Ilp | 2-5mm Jack I3p | 0-025, 005, 6p. 0-1, 6p. 0-25, 7ip. 05, 9p. 1000V: 0:0I,
%%,“,E ?3¥ : : 23%; l‘gx ;;: gg:gg :;: (B)%l‘I:L :;: OA200 8p | Phono 6p | 11p. 0:022, 13p. 0:047, 01, I5p. 0.22, 23p. 0-47, 34p.

JIuF 16V 64p  I1000uF 16V 20p | BCIOS 13p OC7I 13p \".'4 NEW KIT
JIuF 40V 6}p  1000uF 25V 25p | BC148 ns OCBl  I6p PLEASE NOTE OUR NE ADDRESS. W Metal Fil
32uF 63V 63p IS00uF 6.4VISp | BCI149 12p OCI70 23p | Our New Electronics Centre is now open in Leighton Buzzard SEI2 & eta uV M
47uF 10V 61p 1500:F 16V 25p BCIB2L (2p TIS43 33p | and all callers are welcome. As well as our normal stock of over 5 cach value 10 Q«IM,
47uF 25V 6ip  2200uF 10V 25p BC183L 12p 2N2926 Ilp | 2,000 products we have a large range of surplus bargains and

47uF 63V p  3300uF6 4V 26p BC184L I13p 2N3702 llp | calculators, etc. Open 6 days. 9-12.30, 1.30-5p.m. total of 305 £3:25

MULTIMETER U4323
22 Ranges plus AF/IF Oscilla-
tor 20,0000 /Volt. =
Vdc—0-5—1000V in 7 ranges |
Vac—2-5—1000V in 6 ranges
{dc—0-05—3500mAin S ranges
Resistance—50—IM Q in 4
ranges.
Accuracy—5% of F.5.D.
OSCILLATOR—I| KHz and
465KHz (A, M.) at approx. { Volt.
Size—160 x 97 x 40mm.
Supplied complete with carrying
case, test leads and battery
PRICE £8-30 net P. & P. 25p

Vdec—0-3—900V in B ranges.
Vac—1-5—750V in 6 ranges.

lac—0-3—300mA in 4 ranges.
Resistance—2KQ—2M Q in
4 ranges.
ac—49, o
hfe—|0—350 in 2 ranges.
Size—I115%x215x90mm.
Complete with steel carrying
case, test leads, and battery.

U4323 | PRICE £11-30 net P. & P. 30p.

MULTIMETER U434
27 Ranges plus Transistor Tester.
16,7003 /Vole. Overload protected.

1dc—0-06—600mA in 5 ranges.

Accuracy—dc—u%
F.5.D.

NEW CAPACITOR KITS
€280 Kit—PC Mounting polyester 250V. § of each value: 0-01
0-022, 0-047, 01, 0-22uF. 2 of.0-47, IuF. £1-30 net.
€296 Kit—Tubular polyesur 400V. S of each value: 001,
0:022, 0-047, 0-1, 0-22uF. 2 of 0-47uF. £1:30 net.
Ceramic K:z—s’quare plaquette 50V. 5 each value: 22, 33, 47,
100, 220, 330, 470, 1000pF, 2200, 4700pF, O-1uF. £1-30

3 of each value: 005,01,
0-0285,
0-0l,

net.

250V Paper kit—Tubular metal case.
0-25, 0S5, |uF. 90p net.

500V Paper Kit—Tubular metal case.
0-05, 0-1, 0-25, 0-5uF. 90p net.

1000V Paper Kit—Tubular metal case.
0-025, 0-05, 0-1uF. £1-10 net.

S-DeC MULTIMETER U435

3 of each value:

3 each vilue:

U434

MULTIMETER U4324
34 Ranges. High sensitivity
20,000 2/Volt. Overload protected
Vdc—0:6—1200V in 9 ranges.
Vac—3—9%00V in B ranges.
Idc—0-06—3A in 6 ranges.
lac—0:3-—3A in 5 ranges.
Resistance—250—5M 0 in 5 ranges. i
Accuracy—dc and R—24%, of F.$.D.

ac and db—4%, of F.S.D.
Size—167 x 98 x 63mm.
Supplied complete with storage gase,
test leads, spare diode, and battery.
PRICE £9-95 net P. & P. 25p

.

33 ranges.
20,000 Q/Volr.
Vde—1-5—600V in § ranges.
Vac—1-5—600V in 9 ranges.
1d¢—60—120 microamps in 2

lac—0'6—1500mA in 6 ranges.

db scale 10to + 12db.

Size—115 %215 x 90mm.

test leads, and battery.
PRICE £13-40 net P. & P. 30p.

U4324

MULTIMETER U4313
Knife edge with mirror scale.
High accuracy. mVde—75mV

|de—0-6—1500mA in 6 ranges.
Resistance—IKQ—IMQ in4ranges
Accuracy—dc—14%, ac—24%

Complete with steel carrying case,

S-DeC £2-14 | 32 ranges. High sensitivicy. 20,0000 /Volc.
T-DeC £3.92 | Vdc—75mV—1000V in 8 ranges
uDeC 'A" Vdc—2-5—1000V in 7 ranges.
£4.30 ] 1dc—0-001—2-5A in 6 ranges.
1DeC "B" lac—0-005—2:5A in 5 ranges.
£7-53 Resistance—3-300K in 3 ranges
£4.72 Capacitance scales 0-0-5uF.
. Accuracy—dc and R—IP/, of

4%, of

2 DeC

ANTEX

CCN240 £2-43
CN240 £2:01
X125 £2-01

FS.D.
ac and C—
F.5.D.
5ize— 205 x 110 x 84mm.
Complete with steel carrying

case, test leads and battery.
PRICE £9-45 net P, & P. 25p.

U4313

INVERTORS
240V-—50Mz from your 12V car battery
25W—£3-90 « 30pp & p
40W—£6-80 + 55p p & p
75W—£9:96 + 75p p & p.

150W-—£18-30 - 80p
30W (12V)—£28.80 + R pap
300W (24V)—£22-70 + €105 p & p

All above (nvertors are In kit form but may be purchased built up and ready for use
Price list sent on receipt of stamped addressed envelope
P.W. AUTOMATIC EMERGENCY SUPPLY
250V—S50Hz—150W Invertor with built in battery charger. in event of power failure
switches over automatically from battery charging to invertor operation. Cct.
as appeared in Dec. 73 P.W. Complete kit of parts (excluding meter} £22-50 +
1 10pé&p
COMPLETE FLUORESCENT LIGHT INVERTOR KIT
8W-—12V—Fluorescent light. suitable for tents. caravans. houses. boats and
secondary llghting for factories. hotels etc. 12in—8W £2-90 + 25p p & p
21ln—13W £330 + 30pp & p
TRANSFORMERS AND COILS
Both high volume and small order capacity available for Mains. R.F . and (.F
Transformers. Before you buy elsewhere let us quote you and see what you save.
V.A.T. at 8% included
TRADE AND EXPORT ENQUIRIES WELCOMED

ASTRO ELECTRONICS, 10A SPRINGBANK ROAD, CHESTERFIELD, DERBYS.
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INSULATED

TERMINALS

Available in Black, Red, |
White, Yellow, Blue, and f
Green. Brand New I2p exch. T
METERS NEwW! 24in. Flush

round. Available in D.C. Amps |, 5,
10, 15,20 0or A.C. Amps I, 5, 10, 15, 20,
Voltmeter 0-300V A.C. All types £2.
Post 15p.

600 WATT DIMMER SWITCH
Easily fitted. Fully guaranteed by makers.
Will control up to 600W of lighting

except fluorescent at mains voltage
11 Complete with simple instructions.
— £2.75. Post 25p

SIEMENS, PLESSEY. Etc,
MINIATURE RELAYS

RELAYS

Col. (1) 2 3 4
Coit ohms _
52 4-8 2 clo T0p*
Col. (2) 58 5-9 6 cjo 80p
‘Working 185 8-12 6M 60p”
d.c. volts 230 9-18 2 cj/o 70p*
Col. 3 430 15-24 4cjo 80p*
Contacts 700 12-24 2 ¢/o 60p*
Col. (4) 700 16-24 4M 2B 60p*
Brice 700 16-24 4 clo 20p*
1,250 18-36 2¢cjo 60p*
HD = 2:500 31-43 2 c/o HD  60p*
Heavy duty | 2,500 36-45 6M Op
000 40-70 2¢clo 60p™
15k 85-110 6M 60p*

*|ncl. Base. All prices incl.P. & P

OPEN TYPE RELAYS

6 YVOLT D.C. | make contacts 35p. Post (0p.

9 VOLT D.C. RELAY

3 ¢/o 5 amp contacts. 70 ohm coil. 75p. Post 10p.
12 VOLT D.C. RELAY

3 ¢c/o 5amp contacts. 120 ohm coil. 75p. Post 10p.
24 VOLT D.C. 3 ¢/o 75p. Post 10p.

2 HD ¢/o 700 ohm coil. 75p. Post 10p.

4 ¢/o 300 ohm coil. 85p. Post {0p.
ENCLOSED TYPE RELAYS

24 VOLT A.C. Mfg. by ITT.3 h.d. ¢/o contacts.
55p. Post |0p. Base I5p.

55 VOLT A.C. RELAY

3 h.d.c/ocontacts. Price 55p. Post |0p. Base I5p.

IBOO VIO LT A.C.2¢/osealedtype. 75p. Post |0p.
ase

240 VOLT RELAY

3 hd. ¢fo conucts Price 75p. Post (0p. Ocral

plug in base 15p extra
230/240 VOLT A C.RELAY. Mfg. by Arrow 2 h.d.

IS amp ¢fo contacts. Amp connectors. Price £1.
Post |10p.
220/240 VOLT A.C. RELAY

cfo 5 amp contacts. Sealed. Mfg. ISKRA.
£1:25, Post 10p. Base |5p extra.

CLARE-ELLIOTT TYPE RP764| G8

Miniature relay. 675 ohm coil. 24 Volt D.C. 2c/o.
70p post paid.

110V. 2c/o. 20 amp contacts. £1-25, Post 10p.
Many others from stock—phone for details,

VERY SPECIAL OFFER
MINIATURE ROLLER MICRO
SWITCH. 5 amp. c¢/o contacts.
NEW. Price [Ofor £1.50. Post (0p.
(Min. order 10). As above less roller/
lever, 20 for £2. Post 10p. (Min. order 20)
Ditto press to break, 20 for £1.50. Post 10p.

SUB-MINIATURE REED T Dy
RELAY 3-9 volt d.c. A Y Yoz )
| make, size I} -~ § ~ &in S =}

Outstanding Value only
£1 for cix, £1-50 for ten.
six.)

Posx ISp (Min. order

TRIACS
GENERALELECTRICPOWER-GLASTRIACS
10 amp. Glass passivated plastic triac. Latest device
from U.S.A. Long term reliability. Type SCI46E
10 amp, 500 PlV, £1.00. Post Sp. (lnclusive of
data and application sheet.) Suitable Diac 18p.

230/250 VOLT A.C. SOLENOID
Approximately 14lb pull. Size of feet 1§~ x 1\~
Price £1-00, Post I5p.

24 VOLT DC SOLENOIDS

UNIT containing | heavy duty solenoid approx. 25lb
Ilb pull { inch
One
Price

pull | inch travel. Two x approx.
travel. 6 x approx. 40z. pull 1 inch travel.
24 volt d.c., | heavy duty single make relay.

£2-50. Post 60p. ABSOLUTE BARGAIN

CENTRIFUGAL BLOWER
Mfg. Airflow Developments Ltd.
Precision continuously rated,
smooth running, 230/240V a.c.
motor. £6-50. Post 50p.

YARIABLE YOLTAGE TRANSFORMERS

INPUT 230/240V a.c. 50/60 OUTPUT
VARIABLE 0-260V All Types
SHROUDED TYPE -
200 watt (| amp) £9-00
0-5 KVA (24 amp) (MAX) £10-00

| KVA (5 amp) (MAX) £14.70

2 KVA (10 amp) (MAX) £18:10

3 KVA (15 amp) (MAX) £31-25

4 KVA (20 amp) {(MAX) £72.50

375 p (MAX) £102-50

CARRIAGE AND PACKING EXTRA
OPEN TYPE | amp (panel mount) £9-00

L.T. TRANSFORMERS

0,10,17, 18 Volt at 10 amp. £7.90. Post 60p.
0,6, 12 Volt at 20 amp. £9. Post 60p.
0, 12, 24 Volt at |10 amp £9-20. Post 60p.
0,6,12,17,18,20 Voltat 20 amp. £10-40. Post 60p.

Other types to order at short notice—Phone your
enquiries.

AUTO TRANSFORMERS

Step up step down
0-115/200/220/240 Volts.
150 watt £3-18. Posg 36p.
50p. 500 watt £9:20. Post 65p.
Post 80p.

300 VA ISOLATING TRANSFORMER

115/230-230/230 volts. Screened. Primary two
separate 0-1 15V for 1150r 230 volt. Secondary two
115V at 150 VA each for 115 or 230 volt output.
Can be used in series or parallel connections. Fully
tropqcahsed Length IJ Scm. Width |l em. Height

13-5 ecm. Weight Ib.
SPECIAL OFFER PRICE £5. Carr. 80p.

230/240 VOLT A.C. MINIATURE MOTOR.
20 R.P.M. Price £l. Post |0p.

BODINE TYPE N.C.I.
GEARED MOTOR

{(Type $) 7l r.p.m. torque 0 1b. in.
Reversible 1/70th h.p. cvcle 0:38
amp. (Type 2) 28 r.p.m. torque 20
Ib. in Reversible |/B0th h.p. 50 cycle 0-28 amp.

The above two precision made U.S5.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 £6-25.
former £3-75. Post 40p.

‘FRACMO’ 240 VOLT A.C.
50 cycle SINGLE PHASE
GEARED MOTOR

33 r.p.m. 30 (b. ins. Reversible.
Fitted with mounting feet.
Brand New. £14, Post 60p.
(Total price incl. VAT £15-77).

9-12 VOLT D.C. GOVERNED REVERSIBLE
MOTOR

Machine cut gear train, Riving
final speed of 2 r.p.m. with cam
driving 3 sub-miniature micro-
switches (removable). Spindle
12mm long 6mm dia. Built to
PO spec., in heavy metal hinged
case. £3.75. Post 25p.

POWER RHEOSTATS 1!

75 watt £2-64. Post 36p.
300 watt £6-20, Post
1000 watt £12-00.

Post 50p or less trans-

Superior Quality Precision Made,
NEW .POWER RHEOSTATS

New ceramic construction, vitreous
ename! embedded winding, heavy
duty brush assembly, continuously

rated.

25 WATT |0I25/50/I00/150/250/500/lkII 5k/2-5k
ohm. £1-70.  Post

50 WATT | IS/I0/25I50/100l250/500II k ohm

£2-10. Post 10p

100 WATT IIS’IO 25/50/100/250/500/ 1 k/1-Sk{2-5k/

3:5k/5k ohm £3-30. Post I5p.

Black Silver, Skirted knob calibrated in Nos. 1-9
I4in. dia. brass bush. Ideal for above 22p each.

INSULATION TESTERS . NEW!

Test to I.E.E. Spec. Rugged metal 7
construction, suitable for bench or -

field work, constant speed clutch

Size |..8in, W.4in, H.6in, weight 6!b. Lo

1,000V, 1,000 megohms, £34. Post =
A P es are oJ[= O
8 0 A 8p &
o ail orde add 8% A o tota
alue ot good ding carriage

All Mail Orders—Callers—Ample Parking
Dept. PE4, 57 BRIDGMAN ROAD
CHISWICK, LONDON W4 5BB

Phone 01-995 1560

Showroom open Mon.-Fri.
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STROBE! STROBE!!

STROBE !

Build a Strobe Unit, using the latest type Xenon
white light flash tube. Solid state timing and
triggering circuit. 230/250V a.c. operation.
RANGE OF FOUR STROBE KITS FROM
STOCK. PRICES FROM £630 to £22,
S.A.E. for details.

COLOUR WHEEL PROJECTOR
Complete with oil-
filled colour wheel.
100 watt lamp. 200/
240V AC. Features
extremely efficient op-

tical system. £20.50,
Post 50p.

Extra coiour effect
wheels  from  stock.

S.A.E. for details.

BIG BLACK LIGHT
400 Watt. Mercury vapour ultraviolet lamp.
Powerful source of u.v.P.F. ballastis essential.
Price of matched ballast and bulb £16,
Post £1. Spare bulb £7. Post 40p.

BLACK LIGHT FLUORESCENT U.V. TUBES
2{t 20 watt, £4.25, Post 25p. (For use in
standard bi-pin. MINL 12in 8 watt, £1-60.
Post 1S5p. 9in 6 wartt, £1:30. Post [5p.
Complete ballast unit and holders for $in and
12in tube, £1-70. Post 25p. (%in and 12in
measures approx.)

-

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

*
*
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
blending’. Ready built module 6" x 3" glass
fibre board incorporating 10 amp TRIAC.
Two or more modules for top quality colour
blending and flashing effects. PRICE £15,
Post 30p.
Yk Yok Y d vk sk dkok ok ek ek Kok okok
50in | ELECTRONIC PROJECTORKIT
50 easy to build projects. No soldering, no
special tools required. The kit includes
Speaker, Meter, Relay, Transformer, plus a
host of other components and a 56-page in-
struction leaflet. Some examples of the 50
possible Proiects are: Sound Level Meter.2
TransPis:;Sr Radio, Amplifier, etc. Price £7-75.
. 25p

2D 2 0y

PROGRAMME TIMERS
230/240V a.c. 15 r.p.m. Motors. W
Each cam operates a c/o micro

switch. Ideal for lighting effects,
animated displays, etc. Ex equipment

tested.
2 cam model. £2-00 post 30p.
4 cam model. £2.50 post 30p.
£4-75 post 35p.

8 cam model.
B cam model, each cam fully adjustable. 6 r.p.m.
M.f.g. by Magnetic Devices. £7-50. Post 30p.

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
timerisalsoincorporated. ldeal
for Tape Recorders, Lights,
Electric Blankets, etc. Attractive satin copper finish.
Size (35mm x [30mm x 60mm. Price £2, Post
20p. (Total incl. VAT and Post £2:38).

VENNER TIME SWITCH

TYPE MSaP

200/250 Volt 2-ON/2-OFF every 24 hours
at any manually pre-set time. 20 amp.
contacts. Fitted diecast case. Tested
andin perfectcondition£4:75. Post 25p

COIN MECHANISM (Ex London Transport)

Unit containing, selector mechanism for lp, 2p and
S5p coins. Micro switches, relays, solenoid operated
hopper. 24 volt D.C. Precision built to high stand-
ard. Incredible VALUE at only £2.50. Post 60p.

‘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 £5. Post 60p.

Personal callers only. Open Sat.

9 LITTLE NEWPORT STREET
LONDON WC2H 743
Phone 01-437 0576
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T TESTED S.C.Rs LOGIC I.C.8 BONANZA
mE vs Ter  ow | m0PVMTOMCAE o8 | o o LT CELER 1
ACIO7 - o-16 BCtSS 013 CINE ¢ : ‘Bl MCS0 015 MCH6  0-14 | WE CANNOT NAME THE WELL KNOWN MAKER DUE TO THE LOW
ACIZS 013 BCUI  0-16 CVSM1 027 VAOSA 026 o 0 PIVIATOS6CASE 030 | ycgzz 095 MCMS 025 | PRICE THEY ARE OF THE VERY LATEST DESIGN AND TYPE
ACIZ 013 BCY2 0.1 CVME 840 VIGS)  0-80 | M0PIVIATOBE CASE 000 | g3 915 MCS%62 015 | 100 MIXED VALUES AND TYPES VALUED AT OVER £5. YOURS
ACI8  ¢12 BC3 018 CvisM 0% VS 0-10 | 600 PIVIATOS6 CASE  0-90 | MCae 016 MCI93  0-8 | FOR ONLY £1 50. NO MORE TO PAY (WHAT A BARGAIN)
AC138 0.2 BCIG4 018 CViG 0.3 ZNE 075 | B0 PIVIATOB6 CASE 080 | mcoes 0. MCO097 04 | Erectrolytics 6 8uF st 40V, 100uF at 63V, B80uF at 16V, el
ACH41 020 BC208 012 CVEZ62 0@ ZTXW07 012 Folyuloyv VSO0F at 400V 0-0015pF at 400V, 0 0O68pF at 400V
ACH2 0.2 BC§ 0 MDSB 0@ ZxX2 017 [ yeneR DIODES : B ; P :
A0153 022 BCZIL 014 MEGG2 o012 ZTXS02 0.1 Minlature Metsilized Fllm 0 22nF at 250V, 47nF at 250V. etc
& 0 20106 021 CV7204 11V STUD TYPE 0-80 Ceramic Plate 82pF at 100V, 22000pF at 40V. 4700pF at 40V, etc

AC176 815 8C 0-38 NKTt62 74 SERIES I.C.s etc etc etc etc .. elc..etc .etc ot  etc
AC6  MP BCX6 015 NKTIG 025 266 0 [T ool o el oo
AC128  0-25 BC37 015 NKT212  0-20 2GMSA 018 | e~y any o | SNO 088 SNT4C 0.8
ACTE 025 BCZII 0.2 NKT2Zt 017 2642 0% SNTMD - SNTWS 018 | gppciAL OFFER I.C.8 SPECIAL OFFER
ACYIT 08 BDI3 040 NKT224 015 ONSH  0-M SR OENECTRONICS SN7AD1 - 0-18 SNT06 039 | ik PURCHASE BRAND NEW | BULK PURCHASE BRAND NEW
ACY 0. BDIR  0-@ NKTZO 015 N6 045 | CTTIELE OeP ) o.ag | S92 0% SNMS0R 074 4q piN DECADE COUNTER SN 7490 | BC 337 TRANSISTORS NPN TO B4
ACY20 e BDIM MP NKT278  0-15 2N15 038 2 FOR ONLY £1-80 case 20 FOR £1-00
ACY21 0. BD132 075 OC2 050 N 028 !
AD6!  0-3% 6013 0@ OCA e N3 03 JETs SUPER BARGAIN PACKS
AD162  6-% 80140 080 OC3 04 N4 0.1 No Qty Contents Price SPECIAL OFFER SPECIAL OFFER DIODES
AD161 MP BFIE7 0 OC 085 NS 0 a1 mp component kit plus dats [B1] RESISTORS IN414§ BRAND NEW
AD162 75 BFI9 092 OC#s $-14 N8 0-25 J2 3 tors AF115 new and marked 08§ CARBON FILM CR 25 TYPE im2 40 FOR ONLY £1-00
AFﬂ: o~= :;:g? ::: gg? ::} g:;z :‘: B tors Y25 new and marked 0-58 2m2 10% 10 120 470k02 5% etc
AF11 0. B . ) J4 4 Transistors 2N726 new and marked [R1] etc. et
AFITE 08 BFZ4 0N OCT2 018 NXE 0U J5 8 Zenerdiodes top hat type 75 volt 0-55 ] 200 MIXED FOR ONLY £1.00 Tscp e °FFER 5 c ‘TT
ASYS2 0.2 BFX3  §-% OC8I 0.17 N5 0-%0 J6 75 Diodes mixed new and marked 0-55
BC1I07  0:09 BFXES  0-33 OC21 0.3 NV 012 J7 50 Metres con/wire mixed colours 0.5
BC103 -0 BFYSO  0-28 OCMSK 0.2 2N03 012 U8 25 Metres confwire, 4 metres solder 0-88 MAINS TRANSFORMEA 240V INPUT 12V 8A 25V 1-1A 30V 1-5A
BCI9  0-08 BFYST  0-20 SGSH90 015 AL 0-U J9 100 Resistors hi/slab {W mixed vaiues 0.5 C CORE £2-50P. & P 25p.
BCM2  0-% BFYS2  0-20 SGS26042 0.4 N3N0 0-10 J10 100  Resistors hi/stab W mixed values 055 PAPST TAPE MDTOR 220V 50H2 £2-50 P. & P 25p.
BC143  0-3% BFYA1  0-65 °SGS2049 015 N7 Q-0 J11 45 sq inches approx. copper clad veroboard  0-3§ AMPLIF{ER 9V 500MW 0-95p. P. & P
BCW7 090 BSY®  0-20 SGS202 018 NV ¢ J12 250  Resistors mixed values 0585 P. A. R. BISTABLE RELAY LATCHING 24V DC4 C/0 CONTACTS
BCHS 010 BSYN -0 SUX3 065 N 02 J13 100 Polystyrene cepacitors 10pF to 300pF 055 0-85p.
BCWY 018 BSYH 031 TK100 078 2832 04 Ji4 100  Capacitors miniature mixed vaiues 0-55 RELAY KEYSWITCH 24V 1 POLE 2 WAY NEW AND BOXED 0-55p.
BC1S7 @11 BSY4 031 TISHM  0-33) 28712 0.4 J15 5 Terminal blocks 12 way brand new 085 RELAY T.M.C. MINIATURE 3,300 ohms 2 POLE 4 WAY 0-55p.
BC1S& 0 CI1 00 TISOM  0-30 28745 0-4 16 4 Toggle switches sssorted 0-55 TELEPHONE DIALS BRAND NEW £1-00 EACH P. & P. FREE.

J17 10 Switches 5 push to make offion 085 ELECTROLYTICS 0 1uF 250V 0p. 25uF 50V 8p, 40uF 16V 4p.

J18 12 Standard crocodile clips 055 16-164F 500V CAN TYPE 35p. 32-32uF 450v CAN TYPE 35p.

119 12 Screwdrivers 5 inches in length 0-55 CAPACITORS 0-047uF 400V 8p. 125uF 10V 7p. 100uF 10V Bp.
DIODES 0A22  0-00 INGOO3  0-05 J20 1 Packnuts and bolts. solder tags, etc., eic. 9-55 FREE OFFER ONE J PACK OF YOUR OWN CHOICE WITH ALL
AT 0-08 BYI0O 0.1 INMA 0.0 INADD4  0-08 J21 2 Solenoids 24 volt pull ex-new equipment  0-55 ORDERS VALUED AT £5 00 AND OVER.
2AALLS 0t BYIZZ O IN2Z 010 INAOS 007 |y 20 volume controls mixed lin snd log 088 PLEASE ADD 10% TO ALL TOTAL ORDEAS FOR POST AND
AAZIS 0.1 BY1R4 D85 IN2R2 0:10  INADOG 008 J23 75 Synirubber grommets mixed sizes 0.58 PACKAGE.
Sﬁ’ :;: ::;13;300 :: ':ﬁ;‘ﬂ ::: :::“’g: :z J2¢ 1 Compohent board fuli BC107-8-9, e 0-85 AlL DER DEPT. ONL

! . L ‘ : J2§ 20  Scraw on rubber feet § inch dis. spprox  0-5§ .

BA112 0.9 B2Y95 INJ0B4 012 INeW8 004 J26 1 Pack marker sleeve mixed rod 0-58 MAIL OR R R NLY
BAY31 5 OAst N0 0 N B0 ) g7 5 Langiha of ferrite rod 088 (Callers by appointment)
BAYT4 ‘W 0A200 INGDO2  0-05 1S3036A  0-7 J28 20 Tag elrips asaorted lengths 0-§

jg ; :.ifw'";l;ch-k-bu:d new :g J.E.T. ELECTRONICS

$ O ank push switches new -

ZENER DIODES BIVIICI2STUDTYPE 300 | 43t 20 Pre-set pots lin and log mixed 058 90a Mawney Road, Romford, Essex RM7 7DA
omwW 2-33V BZYSI CIR STUD TYPE -0 J32 20 Capacitors can type mixed 055 Telephone: Romtord 61486
W1 5233V BZY81 C43 STUD TYPE % J33 50 Ceramic plate capacitors mixed 08 SPECIAL OFFERS ARE AVAILABLE ONLY WHILE STOCK LASTS

-NTER LOCKING
PLASTIC STORAGE DRAWERS
///////////

We make transformers
amongst other thinge

OSMABET LTD

AUTO T AN'FO..II
0w,

£2-10; 50W, €3+
750W, £14-60; 1000W, £20-28, otc.

LOW VOLTAGE YIAN.FOIHI

Prim. 200240V 6-3vV 1-5A. t1 48; 3A, £1-
t3-40; 1ZV15A t%lO.SA un lAC . t4-
15ACY!!“'24V|5ACY Yll“.
SA, 8-78; €8-78; 12A, tﬂ“ COV A CT, t8;
50V 8A CT [ 7l 25V 2A + 25V 2A, t6-48; 12V
4A + 12V 4A 21- 40

w YlAﬂl'OlIlll TAPPRO uc. rlm 00/200Y
0-10-12-14-18-18V 2A, 3 14
0-12-15-20-24-30V 2A, £ A
0~-5-20-30-40-80V 1A, tl A, £8.
0-40-50-80-80-90-100~110V |A -

IO-MI&OIZ‘O
00W . £4; 500W. £12;

Newest, neatest
system ever

devised for scoring small

parts and components:

resistors, upui!ors, diodes, transistors,
etc. -Rigid plastic units interlock to,
in vertical and horizontal combin
Transparent plastic drawers have label slots.
1D and 2D have space dividers. Build up any
size cabinet for wall, bench or table top.

BUY AT TRADE PRICES!

SINGLE UNITS (ID) (Sins x 2}ins X
2}ins). £2 DOZEN !
DOUBLE UNITS (ID) (Sins X 4fins x
2}ins). £3-830 DOZ

TREBLE (3D) (3- 50 for 8.

DOUBLE TREBLE 2drawers, inoneouter
case (6D2), £4:90 for 8.

EXTRA LARGE SIZE (6D1) £4-50 for 8.
PLUS QUANTITY DISCOUNTS!
Orders £18 and over DEDUCT 5% in the £
Orders £30 and over DEDUCT 74% in che £
PACKING/POSTAGE/CARRIAGE: Add 40p
to sl orders under (10. Ordars (10 and over,

packing/petage/carriage free.
QUOTATIONS POR LARGER QUANTITIES

MIDGET RECTIFIER nuuuonu
For FW rect., 200/240' c. -0-4V A or 9-0-9V 1A
£1-88 sach; |2-O-12V ‘lA cr 20-0-20V 0 7§A or 9-0-9V
0-3A or 12-0-12V 0-25A ov 20-0—20\! 0 15A or 8V
0-SA + 8V 0-5A or 9V 0-35A 0-35A or 12V 0-25A
+ 12V 0-25A 0r 20V 0 15A + ZOV' SA. gl at€1-90 sach.

MAINS YIAN. ORMERS
Pvlm 200/240V a.c. TX8 sec.. 425-0—425'

V CT 6A, 8-3V CT 8A, O-H 3V 3A “l ". Yl‘
425—0—425v 250 MA. 6-3V CT 4A, 8-3V CT 4aA,
0-5-6-3V 3A. £11-28; MTI Prim. 0-110-240V, sec..
250V 100 MA, 6-3V 2A, E/S, £3-7.

o Yllﬂl'ol“!ll 'Ol POWER AMPLIFIERS
P.P. ssc.. ta 3. A-A -6k} 30W £8-7
A-A 3k 50 t'. |l‘ |OOW (EL34 KT88, otc.}, £17-26;
MRT/10, tapped multi O/P 10W €4,

. MANUAL OF POWER AMPLIFIERS
ng valve amplifiers of JOW to 400W 38p.

LOUDI'!AK!II FOR AMPLIF ZRE
25W, £7-00; 35W €9-48; Hi-Fl 'Major Module

a M n, 0. £1.18;
7 x 4in 150, £1-60: 8 x 5in 3. 8, 1501‘00 - Yluch

LOUDSPEAKERS

Zyln Bor750, 24inBor25N, 3n3, e 250r350, 3jinBor
N, 98p each; Sin 3. 8 or 25N, 5 x 3in 3 or 8N, £1-18;

7 x 4in 3 or 1501, 8}in Qn £ ”. 10 x 8in 3N, £1:50,

SPEAKER AUTO MATCHING TRANSFORMER
12W 3 to 8 or 15N up or down, £1-80.

SYNCHRAONOUS GEARED MOTORS, 200/240V a.c.
Brand new, Smiths, Bulll-ln gearbox, 2r.p.h., ¥ip each.

Ples: dd §% V.A.T. to total remittance Carriage and VAT extre on sil orders
Dopt, PES). 126 Crick! | .4.2 ENGUIRIES, Ciate, ML ORDER ONLY
ricklawo:
FLANLIE o London, N.W.2 4 Kenliworth Road, Edgware, Middx. HAS $YG
Tol. 01-450 4844 Tol. 01-358 9314
344

VEROBOARDS GIVE A PROFESSIONAL
FINISH T0 YOUR WORK

0.1 and 0.15 pitch, plain and copper
clad universal circuit boards.
AVAILABLE FROM YOUR LOCAL RETAILER

TRADE DISTRIBUTOR N. Rose (Electrical) Ltd., London, W.C.1

VERO ELECTRONICS LTD
trial Estate, Chandler's Ford.
505 3ZR Tor ck o
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SUPERSOUND 13 HI-FI MONO
AMPLIFIER A superb solid state audio

amplifier. Brand new
components throughout.
5 Bilicon transistors
plus 2 power out-put
transistorsin push-pull.
Full wave rectifica-
tion. Qutput approx.

N 13 watts r.m.s. into

i B8 ohms. Frequency

g response 12Hz. 30KHz

+3db. Fully integrated

pre-amplifier stage with

" separate Volume, Bass boost and

Treble cut controls. Suitable for 8-15 ohm speakers.
Input for ceramic or crystal cartridge. Sensitivity
approx. 40mYV for full output. Supplied ready built and
tested, with knobs, escutcheon panel, input and output
plugs. Overall size 3" high x 6° wide x 7} deep.
AC 200/250V. PRICE £12:50. P. & P. 50p.

HARVERSONIC MAINS OPERATED
SOLID SYATE STEREO FM TUNER

Enjoy Fabulous Stereo Radio at

this Low Introductory Price!
Designied and styled to match our 10 + 10 amplifier

but will suit any other standard stereo amplifier.
The design incorporates the very latest circuitry
t i with high-grain, low noise IF stages.

DE LUXE STEREO AMPLIFIER

N A.C. mains
200-240 v,
Using
heavy duty
fully isola-
ted nains

Automatic frequency control to ‘‘lock on'’ station and
prevent drift. IC stereo decoder for maximum stereo
separation. 1.E.D. for stereo beacon indicator. Nom-
inal output of tuner 100mV. Approximate size 12}in wide
X 8in deep by 21in high. Supplied ready built, fuily
tested and fully guarantded (not available in kit form).

Price £23-00. Post and Packing 50p.

tr o
er with full
wave recti-
fication
giving ade-
quate
> smoothing with negligible hum.
Valv€line-up:-2 X ECL86 Triode Pentodes. 1 x EZ80
as rectifier. Two dual potentiometers are provided for
basa and treble control, giving bass and treble boost and
cut. A dualvolume controlis used. Balance of the left and
right hand channels can be adjusted by means of a sepa-
rate ‘Balance’ control fitted at the rear of the chassis.
Input sensitivity is approximately 300m/v for full peak
output of 4 watts per channel (8 watts mono), into 3 ohm
speakers. Full negative feedback in a carefully calculated
ligibl

STEREO-DECODER SIZE 2" x3"x}”

Ready built. Pre-aligned and tested. ey
Sens. 20-560mV for 9-18V neg.
‘\i o
[1=1

earth operation. Can be fitted to

8tereo beacon light can be fitted if =
‘o™
S

required. Full details and in-
structions (inclusive of hintsand tips)
supplied. £5'40 plus 10p P. & P.
8tereo beacon light if required 40p
extra.

LATEST HI SENSITIVITY UNI-DIRECTIONAL SLIM-
LINE CONDENSER MICROPHONE as used by inany
professionals. Very low acoustic feedback. Available Hi
i or low i d State which requirea.

almost any FM VHF radio or tuner.
o

circuit, allows high volume levelsto be used with
distortion. Bupplied complete with knobs, chassis slze
11"w x 47d. Overall height including valves 5”. Ready
built and tested to a high standard. £10-75. P. & P. 50p.
PUWKK BUPPLY UNIT 200/240v. A.C. input. Four
switched fully smoothed D.C. outputs giving 6v. and
7iv.and 9v. and I2v.at 1 amp on lead.

Fitted insulated output terminals and pilot lamp indicator.
Hammer finish netal case overall size 6” X 31* x 2",
Buitabie for Transistor Radios, Tape Recorders, Ainpli-

bt amd testad > _Price £520. P. & P. 35p.

built and tested.

£13-50. P. & P. 26p.

LATEST ACOS GP91/18C mono compatible cartridge with
tfo stylus for LP/EP/78. Universal mounting bracket.
£1-46. P. & P. 15p,

CERAMIC STEREO CARTRIDGE. Universal mounting
brackets and turnover stylus. 70mV per channel output.
ONLY £1'75. P. & P.15p.

SONOTONE §TAHC COMPATIBLE STEREO CARTRIDGE
T/Q stylus Diamond Stereo LP and Sapphire 78.

ONLY £2.27. P. & P. 10p. Also available fited with twin
Di

VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 in. wide. Qur price £1-30 yd. length. P. & P. 15p
per yd. (min. 1 yd.). 8.A.E. for samples.

HARVERSON’S SUPER MONO AMPLIFIER
A super quality gram amplifier using a double wound fully
solated mains transf ormer, rectifier and ECL82 triode
pentode valve as audio amplifier and power output
stage. Impedance 3 ohms. Output approx. 3-b watts.
Volume and tone controls. Chassls size only 7in. wide
X 3in. deep X 6in. high overall. AC mains 200/240v.
Bupplied absolutely Brand New completely wired and
tested with good quality output transformer.
P.& P. 40p. BARGAIN PRICE _£4-20

FEW ONLY. High grade maina transformer with grain

d T/O stylus for Stereo LP. £2:76. P. & P. 15p.
LATEST RONETTE T/0 STEREQ/COMPATIBLE
CARTRIDGE for EP/LP/Sterec 76. £21:60. P. & P. 16p.
LATEST T/O MONO COMPATIBLE CARTRIDGE for
playing EP/LP/78 mono or stereo records on mono
equipment. Only £1-47. P. & P. 15p.

QUALITY RECORD PLAYER AMPLIFIER MK. II
A top quality record player amplifier employing heavy
duty double wound maina transformer, ECC83, EL84,
and rectifier. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Size 7in wide % 3in deep X 6in high. Ready
built and tested. PRICE £5-50. P. & P. 50p.

ALSO AVAILABLE mounted on board with output
transformer and speaker. PRICE £6-70. P. & P. 60p.

orientated lamination. Primary 200/240. 8. dary
18-5 volts at 0.6 amps and 4.6 volts at 0.3 amps. Size
2in. long X 2}{in. wide % 2in. deep overall. £1-35 plus

2p P. & P.
BRAND NEW MULTI-RATIO MAINS TRANSFOR-

MERS. Giving 13 alternatives. Primary: 0-210-240v.
Becondary 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 fulis wave. 8ize 3In. long X 3{in. wide X 3in.
deep. Price £2-60, P. & P. 40p.

MAINS TRANSFORMER. For transistor power supplies.
Pro. 200/240v. Sec. 9-0-9 at 500 mA. £1-25. P. & P. 25p.
Pri. 200/240v. 8ec. 12-0-12at 1 amp. £1-40. P. & P. 26p.
Pri. 200/240v. 8¢c. 10-0-10at 2 amp. £2-00. P. & P. 35p.
3,VOLT RELAY. 100 m/a single pole normally closed.
2 for 60p. P. & 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 H.T line 200/300v. Frequency
response 156Hz—25KHz. Gain 26dB. 8olid encap-
sulatlon size 11" % 1}* X {". Brand new complete
with instructions. Price £1'20. P. & P. 15p.

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

HI-FI LOUDSPEAKER SYSTEM Mkl |

Beautifully made simulated teak finish enclosure now
with nost attractive slatted front. Bize 163" high X
10} wide x 9° deep (approx.). Fitted with E.M.I.
Ceramic Magnet 13° x 8* bass unit, H.F. tweeter
unit and crossover. AVAILABLE IN NOMINAL
4 ohm, 8 ohm or 16 ohm impedance (state which).

OUR PRICE £9-50 each. Carr. 90p.
Cabinet Available Separately 25-00. Carr. 90p.

Also available in 8 obms with EMI 13* % 8" bass
apeaker with parasitic tweeter £8:00. Carr. 70p.

LOUDSPEAKER BARGAINS

bin.3ohm £1-25, P. & P.15p. 7 X 4in.30bm£1-40,P. & P.
20p. 10 X 6in. 3 or 15 ohm £2-10, P. & P. 30p. EM.I.
8 % 5in.3 ohm with high flux magnet £1-70, P. & P. 20p.
E.M.I. 134 x 8in. with high flux ceramic magnet with
parasitic tweeter 3, 8 or 15 ohm £3-50, P. & P. 30p.
E.M.1.13 X 8in 3, 8 or 15 ohm with inbuilt tweeter and
crossover network £4-685, P. & P. 30p.

E.M.I.tweeter. Approx.34”. Available 3 or 8 or 15 ohms,
£1-80 + 20p, P. & P.

BRAND NEW. Bakers Loudspeakers at substantial dis-
counts. 12in. 16w. H/D Speakers, 3, 8 or 15 ohms.
State which. Current production by well-known British
maker., Now with Hiflux ceramic ferrobar magnet

3 Reterence E lopedins for El ic E and
Designers, covering between them transistor character-
istic, diode and transistor equivalents, Many thousanda
of up to date European types listed.

Diode Equivalenis 90p. Trangistor Equivalents £1.
Transistor Characteristics £1-30. POST FREE

All three together £3,

NEW ISSUE
Thyristor, Triac, Diac etc. encyclopedias £1. Post Free.
8 pole 3 way 2 bank low loss Yaxley type switches 1}~
sections. Standard spindle. 2 switches 64p + 10p P. & P.

bly £7-50. Guitar models: 25w. £7-80. 35w. £8-50.
P & P.d5p.

“POLY PLANAR” WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER

Size 113 % 1441” %X 14" deep. Weight 180z. Power
handling 20W r.mn.s. (40W peak). Impedance 8 ohm only.
Response 40Hz-20kHz. Can be mounted on ceilings, walls,
doors, under tables, etc., and used with or without baffle.
Send 8.A.E. for details. Only £6-80 each. P. & P. 34p.
NOW ALSO AV BLE .8in. 10W rms 20W peak
40Hz-—20,000Hz. Overall depth lin. Ideal for Hi-Fi or
for use in cars. £4-32. P. & P. 26p.

SPECIAL BARGAIN OFFER:

Limited number of BSR C123 Auto Chxnge}’ De Luxe
with lightweight tubular arm and stereo cartridge.

Brand new. ONLY £8:00 + p. & p. 60p.

HARVERSONIC SUPER SOUND

| 10 + 10 STEREO AMPLIFIER KIT

A really first-class Hi-Fi Stereo Amplifier Kit. Uses 14
transistors including Bilicon 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 Controis. Suitable for use
with Ceramic or Crystal cartridges, Very simple to
modify to suit magnetic cartridge-—instructions included.
Outputstage for any speakersfrom 8 to 16 obms. Compact
design, all parts supplied including drilled metal work,
high quality ready drilled printed circuit board with
component identification clearly marked, smart brushed
anodised aluminiutn front panel with matching knobs,
wire, solder, nuts, bolts—no extras to huy. Simple step
by step instructions enable any constructor to build an
amplifier to be proud of. Brief speclfications: Power
output: 14 watts r.m.s. per channel into 5 ohms. Fre-
quency response + 3dB 12--30,000 Hz Sensitivity: better
than 80mV into 1M Q. Full power bandwidth: 4 3dB
12-15,000 Hz. Bass, boost approx. to --12dB. Treble
cut approx. to —16dB. Negative feedback 18dB over
main amp. Power requirements 35v. at 1-0 amp.
Overall Size 12°w. % 87d. X 2{"h.

Fully detailed 7 page construction manual and parts
list free with kit or send 18p plus large 3.A.E.
AMPLIFIER KIT Eat £12-96 P. & P.30p
(Magnetic input components 33p extra)

POWER PACK KIT . 5 £24-32 P. & P.40p
CABINET o 5 2 2432 P. & P. 40p
(Post Free if all units purchased at same time)

Full after sales service
Also available ready built and tested £28-08. Post Free.
Note: The above amplifier it suitable for feeding two mono
sources info inpuls (e.g. mike, radio, twin record decks, ele.)
and willthen provide mizing and fading facilities for med-

fum powered Hi-Fi Discotheque use, elc.

3-VALVE AUDIO

AMPLIFIER HA34 MK II
Designed for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 7}'w. X 4"d. X
43"h. Incorporates ECC83,
EL84, EZ80 valves. Heavy
duty, double wound mains
transformer and outputtrans-
former matched for 3 obm
speaker. Separate volume control and now withimproved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line. Qutput 4} watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, etc.,
wired and tested for only £8-50. P. & P. 45p.

HSL “FOUR’” AMPLIFIER KIT. 8imilar in appearance
to HA34 above bul employs entirely different and
advanced circuitry. Complete set of parts, etc. 25-50.
P. & P. 45p.

10/14 WATT HI-FI
AMPLIFIER KIT
A styllshly finished
monaural amplifier
with an output of
14 watts from 2
EL84s in push-pull.
Super reproduction
of both muslc and
speech, with negli-
giblehum. Beparate
inputs for mike and
gram allow records
and announcements
to follow each other.
Fully shrouded section wound output transformer to
match 3-15 (3 apeaker and 2 independent volume controls,
and separate base and treble controls are provided
giving good lift and cut. Valve line-up 2 EL84s, ECC83,
EF86 and EZ80 rectifier. Simple Instruction booklet
15p % SAE (Free with parts). All parts sold separately.
ONLY £10-25. P. & P.60p. Also available ready built and
tested £14-00. P. & P. 70p.

HI-FI STEREO HEADPHONES
Adjustable headband with comfortable flexifoamn ear-
muffs. Wired and fitted with standard stereo {in jack
plug. Prequency response 30-15,000Hz. Matching
impedance 8-16 ohms. Easily converted for Mono.
PRICE £3.50. P. & P. 25p.

r PRICES INCLUDE VAT —l

Open 9.30-5.30 Monday to
Friday. 9.30-5 Saturday
Closed Wednesday.

Prices ond specifications correct
ot time of press. Subjectto
alteration without notice

HARVERSON SURPLUS CO. LTD.

(Dept. P.E.) 170 HIGH ST., MERTON, LONDON, S.W.I9 Tel.: 01-540 3985

A few minutes from South Wimbledon Tube Station

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE: P. & P. CHARGES
QUOTED APPLY TO U.K. ONLY.
P. & P. ON OVEREEAS ORDERS
CHARGED EXTRA.
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for fast easy reliable soldering
OIS EBDISRENSERSYANDIREEISS

IDEAL FOR HOME CONSTRUCTORS

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

solder dispenser

A coil of Ersin
Multicore Savbit
Solderina
dispenser 7ft6inof
18s.w.g. (2.2

(SAVBIT haray | [ SAVBIT sotcer

)

for general purpose
work
A bhandy plastic reel of

SAVBIT alloy. 63tt of 18 s.w.g.
(19.2 metres of 1.22mm)

(ALU-SOL i)
soldering aluminium

New Muiticore Alu-sol
flux-cored solder in 16
s.w.g. No extra tlux
needed. Ptastic reel holds
364, Supplied with full
instructions. Also avallable
In solder dispenser.

metres of 1.22mm).
The Solder that
reduces the wear
of soldering iron
bits.

Size 12 £1.72

Size 5
32p

=7

NE W Bi8 wire sTriPPeR & cuTTER) NE W 'sOLDER wick

Absorbs solder instantly, trom tags and
‘\\\“lou_%( printed circuits. Only needs 40 to 50 Watt

Fitted with unique 8 gauge
seilector with handle locking device
and easy grip handles. Spring
incorporated for automatic
openling. Strips insulation from flex
and cables in seconds and can also

be used as a cutter. Model 8B. sop

,:/_ _r\?;;_

[¢€

Size 4 £2.32

small components.

A\ A

is non-corrosive.

rFiﬂe gauge solder \
for soldering small
components

Fine gauge solder for soldering
smail components 138ft of
22s.w.9. (42.0 metres of
0.71mm) Ersin Multicore 5 core
solder wound on a plastic reel.
Suitable for Intricate work and

Size 10 £1.44

soldering iron. Quick and easy
to use. Does not need flux and

Size 18 90p

For soldering
fine joints
Dispensers
of Ersin
Multicore
Solder make
those small
jobs easier.
21ftof 22
s.w.g. (6.4
metres of
0.71mm)
solder,
speciatly
sultable 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 Muiticore 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 P&P.
Prices and specifications subject to change without notice

ENGINEERS

B A\
" LINEAR1/C’S DIODES ZENER DIODES
'I B p BZ788  400mwW
YOURSELF FOR A : 703¢ 028 INAODT 4 Volteges addv—30v
710C 0.24 qu8IN4002 4 .,
741C (8P in Minidip) 0.20 ag IN4003 5
RETTER JOB -~ MORE PAY! A U .,
L] LM309K 1.25  IN40OS 6 AUDIO 1/C’S
Do you want promotion, a betier job. Thlds bhelp(ul guig.e_ 10 suc'“ses should be COS/MOS o J::;?gs g’
? N tunities”’ shows read by every ambitious engineer >
';:f.re;mssym gue;.en?Pﬂ:;:,::l‘\‘- low-cost  Send for this helpful 76:page FREE book Dy 024 POR7 —— 4 - TAAB61B 1.0
home study course. There are no books to  now. No obligation and nobdy will call on CD4008 0.40 | OA200 6 CA3089E 15
buy and you can pay-as-you-learn. you. |1 could be the best thing you ever did ot 0.20 IN4148 15 CA3090Q 3.0
P W ENECUT OUT THIS COUPON Il Il I BN CD4012 0.20 g:gg:? 12-3
N OSxw CHOOSE A BRAND NEW FUTURE HERE! Geeis -
Oh Tick or state subject of interest. Post to the address below. I .
C. & G. Radio. TV O C. & G. LI Installaa O SN SISIORS
Electronics, Mechanics tions and Wiring £ £ £
Practical Radio and O  R,dio Amateurs a Geqeral . Electrical O BC107a®™0.07 BFYS50 0.14 ZN696 0.15
l Electronics  (Tech- Practical TV O Enmgineering l BC108emee 0.07 BFY51 & 012 ZN697 020
natron) - 5 Colour Television o Socvelyl of Engx.neers a BC109 ams® 0.07 BFY52 015 ZN706 0.10
I Electronic Engineer- Computer Electronics 0 (Electrical Engineer- I BCY70 0.09 BFY30 0.60 2ZN930 018
ing i ing) BCY71 0.09 BSY95A  0.10 ZN1302 016
Television Mainten- O C. & G. LI Radio TV O Eiectrical Installations [ BCY72 0.09 c426 0.28 ZN1303 012
I ance and Servicing Servicing cert. and Wiring BFX29 g 0.16 40360 040  ZN1304 020
General Radio and O Post Master General O C. & G. Electrical 0O BFX84 0.16 40361 0.40 ZN1305 0.20
TV Engineering Ist & 2nd class. certs. Technicians (Primary) BFX85 016 40362 0.40 ZN2160 050
RadioServicing. Main- O C. & G. Electrical O C. & G. Telecom- O BFX86 0.16 40669 0.80 ZN2646 0.0
I lenance and Repairs Engineering Practise munications BFX87 0.16 40673 0.50 ZN3053 0.15
BFXBS o 0.16 40602 0.40 ZN3054 0.40
1o ALDERMASTON COLLEGE
I Dept. EPEQ4, Reading RG7 4PF l
ilals Pl
“;‘;:2‘;‘“”"‘ s Plcane) TERMS: CWO—ADD 8%, VAT—10p POST & PACKING
: ]
l POSTCODE ROWNSGEM LTD.
Other subjects Age Rosebank Parade, Plough Road, Yateley, Camberley, Surrey.
9 ¥
Accredtied by CA.CC. Member of A.B.C.C Phone No. 0252 871717
TISH INSTITUTE OF ENGINEERING TE THE PROFESSIONAL ORGANISATION FOR THE 'HOBBYIST’
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ALL OUR PRICES INCLUDE V.A.T.

BSR HI-Fl AUTOCHANGER
STEREO AND MONG

Plays 12",10" 077" records.
Auto or Manual. A high
quallty unit backed by BSR
reliability with 12 months’
guarantee. A.C. 200/250V
Slze 13} x 113In.

Above motor board 3iIn.

below motor board 2¢In.
ith STEREO .
gARTRIDGE and MONO £7 95 Post 45p

PORTABLE PLAYER CABINET

Modern design. Rexine covered.
Vynalr front grille. Chrome fittings.

Size 17 x 15 x 8in approx. £4 : 50 Post ‘52
Motor board cut for BSR or Garrard deck.
COMPLETE STEREO HI-FI SYSTEM
Two full size loudspeakers 133 x 10 x 3fin. Player unit
clips to loudspeakers making it extremely compact,
oversll size only 134 x 10 x B4In., I wa
pl

Bargain Price

Attractive
Teak finish £25
Welght 13 1b. 35p carriage |

SPECIAL OFFER!

SMITH'S CLOCKWORK 15 AMP
TIME SWITCH

0-50 MINUTES £2 - 20 post 25p.
Single pole two-way. Surface mount-
Ing with tixing screws. WIii replace
existing wall switch to give iight

for return home, garage, automatic
antl-burglar lights, etc. Varlable knob.
Turn'on or off at tull or Intermediate
settings. Brand new and fully guaranteed.

TEAKWOOD LOUDSPEAKER GRILLES wiil easlly fit to
battle board. Size 187 x-105in—75p. 10§ x 7jIn—45p

WEYRAD P50 — TRANSISTOR COILS
RA2W Ferrite Aerial 85p Driver Trans. LFDT4..685p
|.F. P50/2CC 470 kc/s 40p Printed Circult, PCA1 Sip
3vd I.LF. P5013CC .40p J.B. Tuning Gang . .£1-

ares Cores 3p Weyrad Booklet
P50/1AC .60p OPT1
Mullard Ferrite Rod 8 x {in., 20p. 6 x ﬁln 20p 3 x ¢in. 10p
VOLUME CONTROLS | 80 Ohm Coax 5p yd.
5k to ZMO LOG or LIN. | BRITISH AERIALITE
L/S 20p. D.P. 35p. STEREO | AERAXIAL-AIR SPACED

L/S 55p. 75p Edge 5K.

D 40 yd, £2; 60 yd, £3
8.P. TllﬂlIlIo' 25p

FRINGE LOW LOSS '
ideal 625 and colour 10P yd

8in. or 10 x 6in. ELAC
HI-FI SPEAKER

Dual cone plasticised roll sus-
round. Large ceramic magnet.
50-16,000 c/s. Bass resonance

ANOTHER R.C.S. BARGAIN!

ELAC 9 x 5in HI-FI SPEAKER TYPE 59RM

This fsmous unit now avallable, 10 watte, 8 ohm.

price £ « 9 Post

28p
R.C.S. STABILISED POWER PACK KITS
All parts and Instructions with Zener Diode, Printed Clrcult,
Bridge Rectlflers and Double Wound Mains Transformer
Input 200/240V a.c. Oulpul volngn uvullnblo 6or9ori2or
15 or 18 or 20V d.c. st 100mA or
PLEASE STATE VOLTAGE REGUIRED

Detatls S.A.E. Slze 3} x 1} x 1iin. EZ 20 IZ’.’?;I
5CVS°LPTOVI5I°E‘R PCACK KIT
printed cIvcu7I| ’:ol.vd :r’v“ I:“or:tII: £2 e 95 2;’,"

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 tor Mike, Tape, P.U., Guitar, etc. Can be used with
Battery 9-12V or H.T. line 200-300V d.c. ope n. Slze:

13 x 13 x 4in. R onu 25 c/- lo 25 kc/s. 26 dB gain.

For use with v ulpment. £1 25 Post

Full Innvuctlon- -uppllod Donll- sA E.
ELECTRO MAGNETIC
PENDULUM MECHANISM

1:5V d.c. operation over 300 hours continuous on SP2
battery, fully adjustable swing and speed. Ideal displeys,

teaching electro magnetism or for Post
metronome, strobe, etc. p 20p

BRITISH FM/VHF TUNING HEART

88 to 108 M/CS British made. 2 Transistors ready aligned
10-7 M/CS I.F. Complete wllh luning gnng

NEW MODEL “BAKER LOUDSPEAKER'', 12IN 50 WATT.
GROUP 50/12. 8 OR 15 OHM HIGH POWER. £1 2 . 95
FULL RANGE PROFESSIONAL QUALITY.

BAKER MAJOR 12" ¢8-50
\\I‘m %

30-14,500 cll, 12In doul
cone, wWoo and 1w
cone logothcl wlth a BAKER
ceramic magnet asssmbiy
having s flux density of
14,000 gsuss snd a total flux
ol 145000 Maxwells. Bass
resonance 40 c/s. Rated 20W.
NOTE: 3 or 8 or 15 ohms must
be stated.

Module kit, 30-17,000 c/s
with  tweeter, crossover,
batfle and

£10-95

Instructions.

Plea: e 3 or 8 or 15 ohms.

BAKER “BIG-SOUND'"' SPEAKERS
‘Group 25' | 'Group 35’ |'Group 50/15'
¥ £7-75| iw £8:50 |Lr-£16-50

dor8orisohm{ Jor8ori5ohm |gori5ohm

TEAK VENEENED HI-FI SPEAKER AND CABINETS

20 x 13 x 9In, £10-50 Post 75p

16 x 10 x 7In, £6-80 Post 45p

16 x 8 x 8in, £5-00 Post 25p
W 12 x 8 x Bin, £4-00 Post 25p

LOUDSPEAKER CABINET WADDING 18In wide, 20p ft

GOODMANS 6iin. HI-FI WOOFER y

4 ohm or 8 ohm. 10W. Large ceramic magnet.
Speclal Cambric cone surround. Twin cons.

Our price £3:95 vout 20
10-7 M/CS LF. strip £4-95 DECODER £4.95
MAINS TRANSFORMERS AL post
250~0-250V 7OmA, 6-3V 2A .

250~0-250 80 mA, 6-3V 3-5A 6-3V1
350-0-350 80 mA, 6-3V 3-5A,6-3V 1

MINIATURE 200V 20mA, 6-3V 1A 2} x 2} x 2In
MIDGET 220V 45 mA, 6-3V2A 2} x 2} x 2In £1.10
HEATER TRANS. 8-3V { amp 85p, Jamp £1-20

GENERAL PURPOSE LOW VOLTAGE. Tepped outputs
at 2 amp. 3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 24 and 30V £4-00
1 amp. 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £4-00
2 amp. &, 8, 10, 12, 18, 18, 20, 24, 30, 36, 40, 48, 60 £6-00
3 amp..5, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £7-50
5 amp. 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £9-75
3, 5, 8, 10, 13 or 50-5V amp. £1-50, H-GV 500mA 90p,
9V 1 am ﬁivp 12V 300mA 759, 12v 500 mA 85p, 12V 750 mA
95p, 10° 40V, 2 amp 20,20V, 3amp, Z7. 40V, 3amp.
£2-50. 22-0-22V 4 amp. t3 16V, inmp 95p. 18V, 2 amp.
£1-85. 0, 5, 8, 10, 16V, | amp. £1-6

AUTO TRANSFORMERS 115V Io 230V or 230V to 115V
150W £4; 500W £7.50; 750W £15; 1000W £18.

BATTERY CHARGERS. Ready built with leads and clips
1} amp £2; 4§ amp £4; 5 amp £4-50.

FULL WAVE BRIDGE CHARGER RECTIFIERS:

6 or 12V outputs, 14 amp 40p; 2 amp 55p; 4 amp 85p.

ISOLATING TRANSFORMER

Prl y 0-110-240V.
Inted | LV

S'conduy o'—mv A 720W
nish Fully d

Frequency response, 30-12,000 c/s. .
Ideal P.A. Columns.
HI-FI Encl Sy . otc.

"ELAC CONE TWEETER

The maoving coll dla
radiation pattern to
and a smooth extenslon o
trom 1,000 c/s to u.ooo c/o Slzo Jixﬂllln
de. R-llnq 10W, 3 ohm.

Crossover £1-2§ £1 % 90‘ Post 20p

SPEAKER COVERING MATERIALS. Samples Large S.A.E.

Horn Tweeters 2-18kc/s, 10W 8 ohm or 15 ohm £2-60.

Do Luxe Horn Twee 2-18kc/s, 15W, 15 ohm £4.

CROSSOVERS, TWO-WAY 3,000 c/s 3 or 8 or 15 ohm £1.25.

LOUDSPEAKERS P.M. 3 OHMS. 7l4ln ., £1.25; &{In., £1-50;
6l a

15 ohm, 3}in. dl
3 ohm, 2§in., 2

12in. dlameter 6W £3- 50 3/8/15 ohms, ple. [
VALVE OUTPUT TRANS. 40p; MIKE TRANS.
Mike trans. mu metal 100:1 £1-25.

Loudspesker Volume Control 15 ohms 10W with one Inch
fong threaded bush for wood panel mounting. iin spindle.
65p sach, Post 15p.

MAJOR 100 WATT
ALL PURPOSE
GROUP
AMPLIFIER

Idul for Groups, Dluco and P.A.

55 c¢/s, 8§ ohm impedance, OUR PRICE | £12 Iss'p" 4 tnputs speech and music. 4 way
10 watts. music power. B800W auto transformers 240-110V. mixing. Output 8/15 ohm. a.c. Maina. Carr.
£3:75 rost 250 TOEAL FOR COLOUR T.v. OR GARDEN TOOLS. Separate]irablelend|bassleanirolas £49 1'%
NEW MODEL MAJOR-—50 watt, 4 input, 2 vol.
E.M.l. 13; x 8in. arsov NEY :;7;:“"“"5 SELLELELD Troble and bass. Ideal disco ampiifler. £39-95
PR 50 + 50/300V
SPEAKER SALE! 41350V 500/25V  .....20p ”0735,,(, . BARGAIN 4 CHANNEL ,TRANSISTOR MONO MIXER,
With twin t q . 8/350V 100 + 199/275\/ 65p | 32 + 32/250 Add musicsl highlights and sound effects to recordings.
R cvon:;.o: '1'0' 16/350V 150 + 200/275V 70p | 32 + 32/450V .. WIill mix Microphone, records, tape and tuner
e tN S (Al oI 5o £4 . 50 32/500V 8+ B/ASOV 22pf 350+ 50/325V . Sp with separate controls Into singte outpul. 9V. £4 . 50
15 ohm. As llustrated. Post 25p Sa/sov So ety aan] 190 - 50 - sojasov s TWO CHANNEL STEREQ VERSION __~ p5. Q5§
a» Pl 32+32+32/350V  €5p
100/25V 4 BARGAIN 3 WATT AMPLIFIER. 4 Transistor
isredissetecone cdlcoramald /25 32+32/350V ..40p | 4700/83V .95 | pugn'Bull Resdy Bulit, with votume. Treble L3 * 95

megnet. 10 watt.
Bass res. 4560 c/s.

Flux 10,000 gauss. £2 ° 95

State 3 or 8 or 15 ohm. Post 25p

'Bookshelf Cabinet|resk iman 16 % 10 % 7in-
13In x 8in. Bass Woofer, 20 watts, £5-50 £6 60Ip°" 45p

SET OF 3 MOTORS FOR
COLLARO STUDIO
115 VOLT TAPE DECK
£1-50 Post 50p

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2{in. sides
6 x 4In 45p; 8 x 6Iln 53p; 10 x 7in 85p; 12 x B8In B5p;
14 x 8in 90p; 18 x 6&in 90p; 12 x 3ln 50p; 16 x 10in £1.
ALUMINIUM BOXES, 3 x 3 x 3in 80p; 4 x 4 x 4in 70p;
6 x 4 x 4in8O0p;9 x 4 x &In £1;12 x 4 x4In £1-30.

ALUMINIUM PANELS 18 s.w.g. 8§ x 4In 12p; 8 7 €in 18p;
14 x 3in 20p; 10 x 7in 24p; 12 x 5in 25p; 12 8in J4p;
18 x 8in 34p; 14 x 9ln 40p; 12 x 12in 47p; 16 x 10in 60p.

RADIO COMPONENT  SPECIALISTS

(Minimum posting charge 20p.)

Radio Books and Component Lists 10p.

Practical Electronics  April 1975

LOW VOLTAGE ELECTROLYTICS.

.2, 4, 5,8, 16, 25, 30, 50, 100, 200mF 15V 10p.
SMIMF 12V 15p 25v 20p 50V 30 p.
1000mF 12V 17p; 25V 35p; 50V 47p 100V 70p.
2000mF 6V 25p; 25V 42p; 50V 57p.
2500mF 50V 62p; J000mF 25V 47p; 50V 65p.
5000mF 8V 25p; 12V 42p; 25V 75p; 35V lip; 50V 95p.

TRIMMERS ng 30pF, 50pF, 5p. 100pF, 150pF, 15:
CERAMIC, 1pF to 0-0ImF, 4p. Sliver Mica 2 to 5000pF, 4p.
PAPER 350V—0-17p, 0-5 13p; ImF 150V 15p; 2mF 150V 15p.
500V—0-001 to 0-05 5p; 0-1 10p; 0-25 13p; 0-47 25p.

MICRO SWITCH LEVER ACTION 20p.

SUB-MIN MICRO SWITCH 25p. Single pole change over.

TWIN GANG, *'0-0'' 208pF + 178pF £1-20; 500pF standard 75p.

38 8F¢3.5pF with 25pF + 25pF, Slow motlon drive 50p.
AT WAVE SINGLE. 10pF, 30p, 25pF, 55p, 50pF, S5p.

NEON PANEL INDICATORS 250V AC/DC. Amber 30p.

RESISTORS. iw, W, 1W, 20% 1p; 2W, 5p. 1002 to 10M.

HIGH STABILITY, {W 2% 10 ohms to 6§ meg., 10,

Ditto 5%. Preferred veiues 10 ohms to 10 m
WIRE-! WOUND NESISTONS 5 watt, 10 watt, 15 wull 10 ohms

to 100K 1?

TAPE 0S8 ILLATOR COIL Vslve type 35p.

337 WHITEHORSE ROAD,
Open 9-6. Wed. 9-1, Sat. 9-5 (Ciosed for lunch 1.15-2.30)
Buses 50, 88, 155. Rall Selhurst.

and bass controls. 18 volt d.c. Mains Power Peck £3.

COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 18p.
OUTLET BOXES, SURFACE 40p. FLUSH 60p. TWIN 85p,
BALANCED TWIN RIBBON FEEDER 300 ohms. 7p yd.
JACK SOCKET Std. open-circuit 14p, closed circult 23p;
Chrome Lead-Socket 45p. Phono Plugs 5p. Phono Socket5p.
JACK PLUGS Std. Chrome 20p; 3-5mm Chrome 12p. DIN
SOCKETS Chassls 3-pin 10p. 5-pin 10p. DIN SOCKETS lead
3-pin 18p; 5-pin 15p. DIN PLUGS 3-pin 18p; 5-pin 25p.
VALVE HOLDERS, 5p; CERAMICS 10p; CANS 5p.

REVERSIBLE 4 POLE MOTOR
1,17, Revebs, £,V 162 20

Nlustrated. With Cooling Fan. a.c. mv Post 25p

EMI TAPE MOTOR  £1-85
EMi{ TAPE MOTORS. 240V a.c. 1,200 r.p.m.
4 pole 135mA. Spindte 0-187x0-75In. Size
3} x 2} x 2{in (HHvatrated). Post 23p.
120V Model, £1.

' CROYDON
Tel. 01-684 1665
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COMPLETE STEREO SYSTEM System 1a. £62-00 \

40 Watt Amplitier. Viscount I - R102 now 20 watts per channel.

System !includes:

Viscount lil amplifier - volume, bass. treble and balance.contrals, plus switches for mong/
stereo on/off function and bass and treble filters. Plus headphone socket.

Specification

20 watts per channel into 8 ahms. Total distortion @ 10W @ 1kHz0:1%. P.U.1 {for ceramic
cartridges) 150mV into 3 Meg. P.U.2 (for magnetic cartridges) 4mV @ TkHzinto 47K. equalised
within - 1dB R..A.A, Radio 150mV into 220K. (Sensitivities given at full power). Tape out
facilities : headphone socket, power out 250mW per channel. Tone controls and filter
characteristics. Bass: +12dB to -17dB @ 60Hz. Bass filter: 6dB per octave cut. Treble control :
treble +-12dB to -12dB @ 15kHz. Treble filter: 12dB per octave. Signal to noise ratio

{all controls at max.) - 58dB. Crosstalk better than 35dB on all inputs. Overload characteristics -
better than 26dB on all inputs. Size approx. 133" x 9”x 33",

Garrard SP 25 deck with magnetic cartridge, de luxe plinth and cover.

Two Duo Type lle matched speakers-Enclosure size approx. 197" x 9 x 73" in
simulated teak. Drive unit 13" x 8" with 3" tweeter. 15 watts handling.

Complete System £62:00 + £5-50 p & p.

System 2. £82-00

Viscount Il amplifier (As system la).

Garrard SP 25 deck (As system ta)

Two Duo Type Il matched speakers-Enclosure size approx. 27 x 13" x 113"

Finished in teak simulate. Drive units 13" x 8" bass driver. and two 3" (2pprox.} tweeters.
20 watts R.M.S., 8 ohms frequency range—20 Hz to 18.000 Hz.

Complete System £82-00 + £6-50 p & p.

RN

e

RN SN )

PRICES: SYSTEM 1a PRICES; SYSTEM 2 ]
Viscount Ill R102 Viscount Il R102 B
amplifier Qr0+fpdp amplitier f27-00+81pdp

Scctland p & p surcharge
System 13, £1-75
System 2, £3-50

2Duo Type lla speakers £28-00+ €5-50p & p 2 Duo Type Il speakers £33:00 + €6-00p & p

B r B

Garrard SP 25 with Mag. cartridge Garrard SP 25 with Mag. cartridge

de luxe plinth de luxe plinth

and cover £21:00+£1-75p&p  and cover 2100+ £1-75p&p
lotal: £74-00 totel: £47-08 | |

Available complets for only: £62.00 Availabie complete for unly 282 -00 .

+£5-50p &P S0paAap ¥
r 4
s TR e

sTERZSYT QUALITY SOUND
"2 | FORLESSTHAN£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.

2

T

Output impedance 8-15 ohms. Stereo headphone socket with automatic speaker cutout, Provision for 1
auxiliary inputs - radio, tape, etc., and outputs for taping discs. Overall Dimensions. Speakers approx. i
153" % 8" x 4”. Cnmglele deck and cover in closed position approx. 153" X 12” x 6. g

Complete 0"'1219 S +£2.6 -60p & p. Extras if required. Optional Diamond Styli £1.37. 4
Specially selected pair of sterep headphones with individual level controls and padded earpieces to give é.{&

4
- - S

BUILD YOUR OWN~ | 8TRACK HOME CARTRIDGE PLAYER
STEREO AMPLIFIER

for use with your stereo system.
Compatible with Viscount lll system,
. Unisound module and the Stereo 23.
For the man who wants to design his own stereo — here’s your chance to start, Technical specification Mains input,
with Unisound — pre-amp, power amplifier and centrol panel. No soldering — 240V, Output sensitivity 125mV &
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 §

Comparable unit sold eleswhere at
£24.00 approx. Yours for only
ctrum. &
HIVACoy.  £7-68+ 90P. P & . Areralace Hh 2w £12:95 + £1-45 p & p.

i i K e

optimum performance, £§-00.
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PUSH 'ITON 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 f
CAR RADIO connections are simple push fit type making for easy assembly. ’
Fine tuning push button mechanism is fully built and tested to mate :
KIT % ) with printed circuit board.
~ TheTounst TT TecunicAL speciFicaTion: (1) Output 4 watts R.M.S. output. For 12 voit

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" highand 43" deep approx £8-00 + 90p. p & p.
Speaker including baffle and fixing strip £1.65-37p. p & p. 4
Car Aerial Recommended—fully retractable £1.37 + 32p. p & p.

d Nn snmEnING RE 'nEn' The Tourist 1 Kit For the experienced constructor If you can solder on a printed circuit
®  board you can build this model. 4
@ S S :

g

=

Same technical specification as Tourist TT Price £7-00 + 90p p &p.

FEE o i SR RS e SR

! 3 g B
F.Ml SPEAKERS AT FANTAST lC REDUCTIONS 55’ %
. EASY BUILD 20 WATT . &
SPEAKER KITS SPEAKER SYSTEM* i |
These superb simulated teak- System consists of a 13" x 8" (approx} ] A s i
finished speaker kits have been eliptical wooter unit with a 8" x§' o /_-
speciglly designed by RT-VC for the {approx.) mid range unit incorporating i * B
9 cost-conscious hi-fi enthusiast who wants parasitic tweeter and crossover %ﬁi =
top quality speakers but doasn 't want to components, Circuit diagram. %
i spend the earth. Built to EMI's Technical Specification: J =
exacting specification. these new Bass Unit | ]
4 RT-VC speaker kits {350 type kit} Flux gensity-100 K. speech coil-1 ~ Reliant Mk IV Mono Amplifier, ideal for the small disco or house parties. =
Z 1r|ncdo:o{;(‘§n13c x 8" wooler. 3;" tweeter go\:\z Tripie Ia:;unlled paper with I ou'pu' 20 watts R.M.S. into 8 ohms {suitable for 15 ohms} t
aj atching crossover K rround. " Lo N L 2o ¥
5 Easily put rogemr with just a Tew basic Mid Rn:;e Uun.( Inputs *4 electrically mixed inputs. *3 individual mixing controls. i
& tools. Specification (each speaker) Fiux density-33K, speech coil-1" with *Separate bass and treble controls common to all 4 inputs. g
:’;‘fﬂ::f;a:?g'osw:g:’;::f'd""g F’,;‘:::""; ‘:‘;‘i‘;e’ ~ *Mixer employing F.E.T. (Field Effect Transistors) *Solid State circuitry.
o Response 20-20,000 Hz. Size 2 x5 2 wnns:i,M.Sg, impedance-8 ohms. . *Attractive styling.
95" approx frequency response-20 Mz to . INPUT SENSITIVITIES -Input-1.) Crystal mic. guitar or moving coil
e e S L i mic, 2 and 10mV. (Selector switch for desired sehsitivity).
OUR PRICE ~inputs - 2), 3), 4). Medium output equipment - ceramic cartridge, tuner,
£7-50. Compiete tape recorder, organs, etc. - all 250mV sensitivity. AC Mains, 240V
£18-95 pair + £4-50 p & p. 3 core! e e B "
p 4£1-35p & p. r operation. Size approx: 123"x6”x 34" £17-00 + £1-15p & p.
1 L p = - d e 15 TN # =Y
F , TECHNICAL SPECIFICATION :
: Pre-amp — Qutput - 200mV.
.} Yot E Auxiliary inputs — 200mV and 750mV into 1 meq.
2 - : e Mic input - 6mV into 100K. 240 volt operation.
_ * < | 1 ISAE | Turntables capacity ~ 77, 10” or 12” records. :
e A ] + Rumble, wow and flutter
E i | | Rumble Better than -35dB. Wow Better than 0.2%.
Flutter Better than 0.06% (Gaumont kalee meter).  *
- 4 1 e : Finish - Satin black mainplate with:black turntable =

§, mat inlaid with brushed faluminium trim. Tonearm
and controls in black and brushed aluminium.

} Console size

INCORPORATES : Pre-Amp with full mixing facilities. including switched input formicwith  Unit Closed - 1737 133”x 83" (approx.)

volume control, switched input for auxiliary with volume control, bass and treble controls, UnitOpen -353"x133”x 43" (approx.)

volume control and biend control for turntables.

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

The turntables are designed and precision engineered. They combine clean modern styling

with superb reproduction. Their many special features inciude square section aluminium The unit is finished in black PVC with contrasting

tonearms, (high precision low mass design fully counterbalanced, with calibrated stylus simulated teak edging, diamond spun contro! knobs

pressure control for perfect tracking), and conveniently grouped easy to read linear controls.  with matching control panel.

The turntables have viscous cueing devices which allows the tonearms to be placed or lifted

at any point on the record. R &0

The tzv':) lightweight cartridge shells have stide-in-holders to facilitate easy inspection of Yours for only £49-00 + £5-60 P &p.

needies and cartridges.

This disco console is ideally matched for the
Reliant IV and Disco 50 or any other quality amplifier.

- T —— T . e

= 2 S ez
Mail orders to Acton. Terms C.W.O. All
enquiries stamped addressed envelope. Goods n T .__v c
not despatched outside U.K. Leaflets
available for all items listed thus * Send

stamped addressed envelope. All items subject to .
DO NOT SEND CARD availability. Prices correct at 1st Feb. 1975 and 21d High Street, Acton, London W3 6NG

.. bject t h sithout tice.
Just write yourordergiving Al prices inGiude VA Tt 8% rate. 323 Edgware Road, London W2
your credit card number Personal Shoppers Edgware Road: 9a.m.~5.30p.m. Half day Thurs. Acton: 9.30a.m.—5p.m. Closed all day Wed.
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WILMSLOW

AUDIO

THE Firm for speakérs!

SPEAKERS Goodmans 10P 8 or 15 ohm £5-30
Goodmans 12P 8 or 15 ohm . E12:98
Goodmans 12P-D 8 or 15 ohm £16:75
Baker Group 25 3, 8 or 15 ohm £7.78 Goodmans 12P-G 8 or 15 ohm £15-75
Baker Group 35 3, 8 or 15 ohm £0-50 Goodmans Audlomax 12AX 100W £36-50
Baker Group 50/12 8 or 15 ohm £12-50 Goodmans Audiomax 15AX £40-25
Baker Deluxe 12in d/cone £10-75 Goodmans 15P 8 or 15 ohm £21-00
Baker Major 12in d/cone £8-50 Goodmans 18P 8 or 15 ohm £38-00
Baker Regent £7-75 Goodmans Hitax 750 £16-00
or Superb N £14-30  Goodmans Axent 100 twester £7.25
Baker Auditorium 12 £12-50 Goodmans Audiom 100 12in  « £7-25
Celestion MH1000. 8 or 15 ohm £10-05 Goodmans Axiom 402 12in £17-28
Celestion PS8 for Unilex £3-25 Goodmans Twinaxiom 8 £8-25
Cetestion G12M 8 or 15 ohm £12-00 Goodmans Twinaxiom 10 £9-00
Celestion G12H 8 or 15 ohm £15-00 Kef 127 £5-25
C tion G15C 8 or 15 ohm £24-00 Kef T15 £6-00
Celestion G18C 8 or 15 ohm £33-00 Kef B110 £7-25
Coral 64in d/cone roll surr. 8 ohm £2-50 Kef B200 £8-25
Coral 8in d/cone roll surr. 8 ohm £3-25 .Ket B139 , £14.2§
EMI 1gm x 8in ?Sg :r 15 ohm g:: Kef DN8 £2-00
EMI 13in x 8in P t £4-95
i3 x Bin 420 s M or 15 ohm f3.75  LorDNi2 £3.30
EMI 13in x 8in type 350 8 or 15 ohm £8-25 STC4001G super tweeter £5.70
Em ;S:n ;::is?) Z‘OW gn; g:s Richard Allan CG8T d/c r/surr. ©8-35
n or 8 ohm . T hm, 70mm 8 ohm £0-65
EMI Srn 14A/7030 mid range 8 ohm £2-50 gt:: ‘7;; g::' Omm 80 ohm © £0-50
EMI 8 x 5 d/cone, rolt surr. 10W £2-50 7in x 4in 3 or 8 ohm £1-40
EMI 2}in tweater 97492AT £0-65 8in x 5in 3 or 8 ohm £1-50
Eagle DT33 30W tweeter £5-45 10in x 6in 3. 8 or 15 ohm £2.30
Eagle HT15 horn tweeter £3-80 .
Eagle CT5 cone tweeter £1.75
Eagle CT10 tweater 8 or 16 ohm £2-5§
Engle MHT10 horn tweeter £3-90 sPEAKER KITS
Eagle crossover CN23, CN28, CN216 £1-50
Eagle FR4 £5-30 Baker Major Module sach £10-75
Eagle FRES £0-38 Dacca London Ribbon Horn £26-00
Eagle FR8 £10-85 Decca London Crossover
Elac 9 x 5 55AM109 15 ohm. 59RM114 8 ohm £2-00 Goodmans Mezzo Twinkit
Elac 64in 6AM171 d/c roll surr. £3-50 Helme XLK25
Elac 64in 6AM220 d/cone £2-65 Helme XLK30
Elac 4in tweeter TW4 £1-50 Helme XLKS50
Elac 10in d/cone 10RM239 8 ohm £2-85 Jordan Watts Module
Elac 8in 8CS175 3 ohm £2-50 Kefkit 1
Fane Pop 15W 12in £5-25 Kefkit 3
Fane Pop 257 30W 12in £7-25 Pearlass Dome tweeter
Fane Pop 50W 12in £12-00 Radford BD25
Fsne Pop 55 60W 12in £12-50 Radford MD9
Fene Pop 60W 15in £13-25 Radford HD3
Fane Pop 100W 18in £24-50 Radford FN12
Fane Crescendo 12A 100W 12in £29-00 Richard Allan Twinkit
Fane Creacendo 12B bass £29-00 Richard Allan Triple 8
Fane Crescendo 15in 100W £38-00 Richard Allan Triple
Fane Crescendo 18in 150W £51.95 Richard Allan Super Triple
Fane 8017 8in d/c roll surr. £7-00 Super 8 RS/DD a
Fane 8077 Bin d/c roll surr. £3-85 Wharfedale Linton 2 kit pair £19-25
Fane B0BT 8in d/c £2-75 Wharfedale Glendale 3 kit pair £34-50
Fane 701 twin ribbon horn £35-00 Wharfedale Dovedale 3 kit palr £52-50
Fane 910 horn €12-75
Fane 920 horn £33-00 Baker. Linear and Eagle PA disco ampiifiers in stock.
Goodmans 8P or 15 ohm £5-00 Send stamp for list.
'

INTERNATIONAL
TRANSISTOR SELECTOR

Over 10,000 USA, EURO., JAP.,
BRITISH TRANSISTORS,
ELECTRICAL, MECHANICAL
SPECIFICATIONS,
MANUFACTURERS AND
AVAILABLE SUBSTITUTES
by 1. D. Towers, M.B.E. Price £3-15

1975 EDITION
THE RADIO AMATEUR'S
HANDBOOK

by A.R.R.L. Price £3-50

VIDEOTAPE RECORDING
THEORY AND PRACTICE
by J. F. Robinson Price £4-80

RADIO CONTROL FOR

MODELS
by R.. H. Warring Price £5-80

DIGITAL ELECTRONIC
CIRCUITS AND SYSTEMS

by N. M. Morris Price £2-50
RADIO SERVICING POCKET
BOOK
by V. Capel Price £2-15

Y PRICE INCLUDES POSTAGE %

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

19-21 PRAED STREET

LONDON W2 INP

Phone 01-723 4185
Closed Saturday | p.m.

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

sach (£1:50 pair), twee! and

c! re 20p.
Send stamp for free booklet "Choosing a Speaker'”
ALL PRICES QUOTED INCLUDE VAT

WILMSLOW AUDIO (Dept. PE)

Loudspeakers: Swan Works, Bank Square, Wilmsiow, Cheshire, SK9 1HF.
Discount Radio, PA, Hi-Fi: 10 Swan Street, Wilmslow.

[}

The
-~ Cassettes :-
buy!
Agta Low Nolse Cassettes ceo aTp :;5:: v
AT LESS THAN HALF PRICE! (S | st | 5248 | cios
1 5 10
AGFA HIGHDYNAMIC SUPER | $59:8| 3¢ 221 B8
C120 99p (4~90_ £9- 80
AGFA STEREO-CHROM 1 s 76
CHROMIUM DIOXIDE | &% 8% | 1538 | o0

SAME DAY DESPATCH.

WILMSLOW AUDIO

(DEPT. PE)

Cut-price prerecorded cassettes—send stamp for list

P. & P, 15p per order

10 SWAN STREET, WILMSLOW,
CHESHIRE, SK9 1HF

4-STATION INTEI&_\M

tion problems with this
4-8tation Transistor Intercom system (1 master and
3 8ubs), in robust plastic cabinets for desk or wall
mounting. Callftalkflisten from Master to Subs and
8ubs to Master. Ideally suitable for Business, Sur-
gery, 8chools, Hospital, Office and Home. Operates
on one 8V battery. Onfoff switch. Volume control.
Complete with 3 connecting wires each 66ft and
other accessories. P. & P. 50p.

MAINS INTERCOM (new model)
No batteries—no wires. Just plug in the mains for
instant two-way, loud and clear communication.
On/oft switch and volume control with lock system.
Price 823:75 per pair. P. & P, 60p extra.

Same as 4-Station Intercom for two-way instant

commupication. Ideal as Baby Alarm and Door

Phone. Complete with 66!'. connecting wire.
0p.

Complete with battery. P. &

£6-45

‘Why not hoost

S business effi-
ciency with this incredible Tﬂhpbono Ampuﬂn
Take down long
without holding the handset. A useful omce aid, On/
off switch. Volume control. Complete with battery.
;& P. 30p. Full price refunded if not satisfied in 7

ya.
WEST LONDON DIRECT SUPPLIES (; Pl‘l)

169 KENSINGTON HIGH STREET, LO! w.s
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LOGIC

T —7—— X-¥Y BAT CONTROL
: MODULE
L E I S U R E : ENABLING BATS TO
' : MOVE ALL OVER THE
LT D ; SCREEN
o | PRICE: £6
58 PARK FOAD : JOY STICK CONTROLS
Tol Oras0 917 o \ : / £12 PER PAIR

MODULATOR UHF COMPLETE TV PRINTED CIRCUIT
OUTPUT TENNIS KIT BOARD

PRICE: £5-50 AS SEEN IN THE THIS IS FOR THE REAL
BUILT AND TESTED AMUSEMENT TV TENNIS GAME
CONVERTS ANY TV ARCADES
INTO MONITOR FOR OUR SPECIAL PRICE

CAMERAS OR TV ., BUILD IT YOURSELF £14-50 WITH FULL
GAMES FOR £68-50 INSTRUCTIONS

It you have any queries you are welcome to telephone us at

01-440 9173/4 or telex 264397 BROADTEC BARNET. WE WELCOME YOUR
Callers are weicome at the above address for demonstration of ORDERS WITH ACCESS
Teleplay tennis.

Trade enquiries invited.

: i Popular Op Amps MFCB8040  Electronic Attenuator $0p
TTL L.C.e ;ﬁ? ;:D ;::g :;P isl“ c'gfk E?:I:'Ztgmp". 6509' 709 OPA with ext. comp. 28p Mgcg:om E;r;:gon:gc Switch ‘zegp
P P arm Cloc ip 40 pin 710 DWf. comparator 35p NES: B mg "
7400 14p | 7442 85p | 7486 41p e " L D 25 NE555 Timer 8 pin DIL 50p
Mol e |47 sp| ase  sup DIL (similar MM5316)  750p. L VI LR R NEsse Etm:ﬁ%"i“ pinow o0
P P = NE
7403 u: 7450  22p| 7491 a2p | 5001 12 Digit Calculator 748 OPA with ext. comp 3p NES61 PLL with AM Demod. 16 Pin  200p
7404 18p | 7454 22p | 7492 52p 1 H NES62 PLL with VCO 16 Pin 290p
e e D e ST Ol e 0 (R R w N elieemoL U %
41 P P P i i NES66 Function Generator in P
703 s2p 7472 are| 7aizi 3w | (Al 8bove supplied with full R :)Ip"d:;.pndwal'l‘:l:ﬂ.pl::g:; e NESS? PLL Tone Decoder 8 Pin DIL  250p
7414 72p | 7473 34p| 74122  78p data; data separately 25p each LM380 Audio Amplifier 90p  TBASTO  AM/FM Radio receiver 160p
7416 33p | 7474 A4p| 74123 110p LM381- Stereo Pre Amp 150p TBASOO 5 Watt Audlo Amp. 100p
7420 15p | 7475 4sp| 74141 75p + SAE) LM3900  Ouad Op. Amp 70p TBABID 7 wWalt Audio Amp 1250
rocrssoms D sooerery] PC Keyboard (08, decimal, | wcisto  Calees FM Stereo Ouc 2 Juire TR Radio Recamer 1op
T e L 4 function, C, K, keys). Size: MC1Z4 SO Quadrapnonic Deo Jop 1CLBO  Vollage Controlled Onc. 14 Pin
ol £ X 1315 U ni o
Mica + buehes for TO3 and TO66 8p. 2-36" g 3-76" x 0-45" loop- :‘agcwoo iw A:SIolApm: o ‘::: Data sheets on above {.C.a 10p each
BRIDGE RECTIFIERS SCR—THYRISTORS THASR 100V 400V 500V VOLTAGE REGULATORS
50V 100V 400V 600V SO0VE, L0V 400V, 600y, 3Amp  85p 95p  120p A A
250mA  Mp  —  —  — JAmp 40p  dsp S35 7 | Gamp  sp  120p 100 | g 0050 SV wop
TAmp 220 2p 27p 29 SAmp  &3pid Mt T5e  MOp. | ypiAmp . 108p e 165p | 4oL S0P | 7ei N by
2Amp 30p 3p  45p  48p IAmp LT :g: ::: T 16 Amp  145p 180p  200p LK ey 140p
4 Amp — = e = - T Other MFC4060 70p 7818 18V 140p
6 Am 550 60 78p - Other 40430 90p, 40486 BSp, 40669 95p.

3 g C106D 45p,  2N3525 91p,  2N44ad 185p DIAC for use with above triacs 21p. 7824 24v 140p
AC126/7  11p | BC212  11p | OC35 48p | 213089 28p | 2N40SO  13p PTO-ELECTRONICS RECTIFIER | SIGNAL ZENER
AC128  11p|BC213  10p| OC36  s2p |2N1613  20p | 40361 4p| 0 poc) e o STO0E
AC176  11p|BC2t4  13p| OCav2  1sp |2N1711  op | 40362 43 S 1.Cs Toans GGPa1 Bhy. 2N5777 40| DIODES DIODES ODES
AC187 12p | BD115 55p oc:44/52 11p | 2N2219 20p | wirs CD4001AE  37p B " SBOV?"(;OA % BA100 10p f‘iogn‘t:&?\’/
AC188 11p | BD124 75p | OC70/1/2  11p |2N2221/2  20p | Tisa3 25, 1 OMT 7
AD149 43p | BD131 42p | oCc73 sop | 2N2369 4p | 2n2160 70: CDAOIAE  31p \Lrsil:l’osz.!iI;?gm‘d) b 1 Amp i 0A70 l: 13w 1!:
AD161 36p | BD132 45p | OC81/2 12p | 2N2484 30p | 2N264s 35p | CD4012AE k1] 1 15W 27
AD162 36p | BF115 22p | OC83/4 28p | 2N2904 20p | 2N4s71 np Seven Segment Displays BY126 12p | OAT8 Tp P
AF114/5  13p | BF167 2% | TIP2955  70p 2N2905RB ) [ CO4013AE  67p | Fiament BY127 12p| OA81  7p| 1OW  SSp

25, 2N 4
it mleen Blizar we|nmee ) DL oaie s B o on | a0 | ows b
AF239 44p | BF194 11p | ZTX300  12p | 2N2926¥G  9p | MPF1023 31p | CDAOITAE  183p | mAN-3M 0-127in PCB 100p P P
BC107/8  9p | BF195 12p | ZTx304  2ap [2N3053  18p | MPF104/5 21p CDAAE  37p| MAN~  o-19in DIL 180p IN4007 7p | OA91  6p| Other
AR W i p Pohm | Ghis 7| Diods
Bos . op|BFRaT . b | Snece.  ioh |oNassz  ige| 2Nas2s  sop | COHNAE  1sp e e o1 ¥ Lo e S 10p QA2 00s S O G TUNNEL,
BC157 13p | BFX29/30  30p | 2N697 13p | 2N3702:c  1p | 2N5457  31p \CDAO2SAE  37p| [\1707 o aain biL 100p | 3 Amp 0A202 7p| AEY11 50p
BC158 12p | BFY50/1/2 15p | 2N698 30p |2N3704/5  1p | MSAS8 I Y anusogae quen | (11747 0.63in DIL 210p | PLT004 20p | INOT4  dp
BC153  14p | BRY3D  34p | oN706 12p | 2N3706/7 11p | 2NS459  3tp P 6 Amp NS 6p
BC169C  12p | MJE340  45p | 2N708 18p |2N3708/8  9p | mOSFETS CD40MAE  82p | 3 pigit Readouts BYZ10 50p | IN4148 4p| VARICAP
BC177 18p | MJE2955  95p | 2N930 18p | 2N3772  181p | 40603 580 | CDAOISAE 22 Blisdor P P
BC178  17p | MJE30S5  65p [ 2N1131/2  18p 2N3773  220p | 40673  sep Sp | Blede  i2rm DIL 2s0p | BYZ!! S0P BB103  25p
BC17¢ 18p | MPSUOE  S8p | 2N1302/3  17p | 2N3903/4  1Sp | aN128 75p |CDAQ4TAE  154p | Red Lens BYZ12 50p | NOISE BB104 45p
BC182/3  10p | OC26 47p | 2N1304/5 21p | 2N3905/6  15p | aN140 85p Fitter 0-127in DIL 1859 | BYZ13 S0p | Z1J 75p BB105 45p
BC184 11p | OC28 §5p | 2N1306/7  28p | 2N4058 15p | aN141 75p )

mlln;‘)rrrl‘gen; exclusive of VAT. Al gonds brand. new TECH NOMATIC LTD

P. & P. 15p. MAIL ORDER ONLY 54 Sandhurst Road, London NW3. Tel. 01-264 4333
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CRESCENT RADIO LTD.

L-15 &

17 ‘MAYES ROAD, LONDON  N22 6TL

(also) 13 SOUTH MALL, EDMONTON, N.9

MAIL ORDER DEPT.
11 MAYES ROAD, LONDON N22 6TL
Phone 888 3206 & (EDM.) 803 1685

ADD LUXURY

TO YOUR CAR
WITH A MOTOR DRIVEN CAR
AERIAL

8pec.: 5 Bection
Extended Length 100cn
Length under Fender 40¢cm
Cable Length 12Ccm
Supplled comple(e with  Flxing

Bracket lus" P
B (P e

“CRESCENT” 100 WATT R.M.S.
ALL PURPOSE AMPLIFIER
U .BUILD.IT

‘We supply the three medules for you to build
this Disco-Group-P.A. amplifier into the cabinet
of your choice.
% THE POWER AMP MODULE
170W r.m.s. sg. wave 300W instantaneous peak
into B ohm (80W into 16 ohm).
% THE PRE-AMP MODULE
Four control pre-amp, Vol. Bass, Treble. Middle
controls. Deslgned to drive most amplifiers
using ¥.E.T. first stage.
% THE POWER SUPPLY
Is supplied coinplete with the mains transformer.
Complete fixing instructions are supplied and no

hnica! knowledge is required to connect the

“CRESCENT

'y BEAT BRITE”
SINGLE
CHANNEL

beat - SOUND TO
i brite LIGHT UNIT
l-‘_‘_..-‘ This fantastic

littte box
approx. 4 x 3" x 2!° when
connected to the output of a
sound source from 1 to 100 watts

three ready wired maolules. A fantastic bargain.
£25, carr. 75p. Bend 8.A.E. for further detafls
on this or our ready buitt amplitiers.

12-0-12v 500M/A
240V primary transformer bargain. Approx. size:
60t X 40mm x 50mm; fixing centres: Timm.
Our price £1-20.
18V 500M A
240V primary. Approx. size: 60mm X 40mm X
50mun. fixing centres: 75mm. Our Price £1 each

produces a hedelic  light
display of up bo 1000 watts.
Complete with a scnsitive level
control the unit i¢ fused and can-
not harm your anplifier,

A Bargaln at £7-50 plus 10p.

LOW NOISE, LOW PRICE CASSETTES
Good quality tape in well made screw type
cassettes. Presented in single plastic cases.

€60 31p C90 42p C120 53p

MINIATURE RELAYS

Brand new range of British imade
relays, slze: 1lin X lin X {in.
All two changeovers with 250V
I-5A contacts and suitable for
fitting on 0-1m veroboard.

Type Volts Current Ohms

27/A 12V 1TMJA 700 Al
21/A 12 28MfA 430 £1:30
12/A 6V 33M/A 185 each

/
200/250V Mains Relay
Heavy duty contacts 2,500 ohm
coil. Al new and unused
D.P.D.T. maina relays 50p, Carr.
free. Special quantity £40 per
100 off.

MIDGET
MAINS TRANSFORMER

Varnish Impregnated
Size 45mm x 36mm X 31mm

PRI 240V
Sec 3.0:3 100mA
Bec 6:0:6 100mA
8ec 909 100mA
Sec 12:0'12 100mA
Bec 20-0:20 100mA
£1-23 10pP. & P,

CRESCENT BUBBLE LIGHT SHOW
This budget syster compares very
favourably with more sophisticated
and higher priced models.
Bpecification:

Projector—150W convection
cooled. At 30ft the projected

image is 161t.
Motor-—1 rev. per 2 miu,
Liquid Wheel —6in  diameter

multi colour.

The motor is fitted to the projector
and can only be purchased as a
single unit.

The liquid wheel is our standard
model and may be purchased
separately.

A bargain at: Projector, £15;
Wheel, £5; Total £20. Plus 7Hp
carr.

CABLE LESS SOLDERING IRON
WAHL **I1SO-TIP "
% Completely portable.
Y% Bolders up to 150 joints per
charge.
Y Recharges in its own stand
* Fine tip for all types of solder-

* Only 8in long and weighs just

OUR PRICE £9°75
{8pare bits are available)

109 i on ten or more cassettes of one
type.

ABS PLASTIC BOXES
Tlandy boxes for construction projects. Moulded
extrusion rails for P.C. or chaasis panels. Fitted
with lmm front panels. 1003, 105mm X 73mm X
45mni 51p; 1006, 150mm X 75mm X 47mm 66p;
1007, 184mm X 124mm X 60mm 96p; 1021,
106mm x 74mim X 45inm (sloping front}) 50p.

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

2in. PANEL METERS
Size 59mm X 46nim
0-50pA —ME6 0-100mA—ME13

0-100:A-—-ME7 0-500mA—ME14
0-500uA—MES 0-1a ME15
0:lma —MEQ 050V -—~ME16
0-5mA —ME10 0:300V a.c.—ME17
0-10mA—MEI1] S meter —MElL

0-50mA—ME12
£3cach. 10pP. & P.

POWER PACKS
PPl 8witched 3-6-7!-9V 400M/A Transistor and
Zener Stabilised On/Off switch and Polarlty
Reversal switch, in a black metal case,

V.U, nieter—ME19

£5-25 cach.

PP2 Switched 6-74-9V  Battery Eliminator.
Approx. size 2%in X 2}in X 3}in. Ideal for
cassette recorders, £3-25.

PP3 Car converter. From 12V Pos. or Neg. to
= 6:7,-9V. Easy to fit and transistor
regulated, £3-90.

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 td the output terminals of the
unit, and yvou produce a fascinating sound-light
display. (Al guaranteed.)

£18-50 pussspp. s P

MINI LOUDSPEAKERS
2{in 80 ohm, 50p; 2}ln 40 ohm, 50r.
include 5p P. & P. on each L.8,

Please

U.K. CARRIAGE VAT SEND 30p FOR A
15p UNLESS 8%, VAT TO BE ADDED CRESCENT
OTHERWISE STATED TO ALL ORDERS | CATALOGUE

PRACTICAL PAPERBACKS

FROM

FOULSHAM-TAB

TV SERVICING GUIDE-
BOOK, by Art Margolls

TAPE RECORDING FOR
FUN AND PROFIT, by
Walter G. Salm

HI-FI TROUBLES, by Her-
man Burstein

BEGINNER'S GUIDE TO
COMPUTER LOGIC, by
Gerald F. Stapleton

FIRE AND THEFT
SECURITY SYSTEMS,
by Byron Wels

HOME-CALL TV REPAIR
GUIDE, by Jay Shane

HOW TO USE TEST IN-
STRUMENTS IN ELEC-
TRONIC SERVICING, by
F. Shunaman

POPULAR TUBE/TRAN-
SISTOR SUBSTITU-
TION GUIDE £1-80

ELECTRONICS SELF-
TAUGHT WITH EXPERI-
MENTS AND PRO-
JECTS, by James Ashe

BASIC ELECTRONICS
PROBLEMS SOLVED,
by Donald A. Smith

£1-55

£1-70

£1-40

£1:60

£1.55

£1-35

£1-80

£1-85

£1-60

WORKING WITH THE
OSCILLOSCOPE, by
A. C. W. Saunders £1-50

WALKIE-TALKIE RADIO
OPERATOR'S GUIDE,
by Bob Brown and Paul
Lawrence

64 HOBBY PROJECTS
FOR HOME AND CAR,
by Bob Brown and Mark
Olsen

£1-70

£1-80

PULSE AND SWITCHING
CIRCUITS, by Harvey F.
Swearer

ELECTRONIC MUSICAL
INSTRUMENTS, by
Norman H. Crowhurst

£1-95

£1-80

MAJOR APPLIANCE RE-
PAIR GUIDE, by Wayne
Lemons and Billy L.
Price £2-10

PRACTICAL TEST EQUIP-
MENT YOU CAN BUILD,
edited by Wayne Green

QUESTIONS AND
ANSWERS ABOUT
TAPE RECORDING,
by Herman Burstein

£1-80

£2-05

FOULSHAM-TAB LTD.
YEOVIL ROAD, SLOUGH, BERKS

VEROBOARD

Approx. 8 pieces, total 100sq.in.
assorted sizes and pitches £1:15,

CAPACITORS

200 Mica, ceramic, poly, etc. £1,
15,000 £42. 15 diff. trimmers, air-
spaced and compression up to
1250pF. Only £1,

8 PIN DIL 7401’s
FULL SPEC. OF COURSE
10+ 26p; 25+ 23p; 100+
21p; 250 + 20p.

PC ETCHING KIT

Contains  Ilb  ferric <hloride,
100sq.in. copper clad board, DALO
etch resist pen, abrasive <leaner.
etching dish and instructions £3.30.

FERRIC CHLORIDE

Anhydrous to Mil-spec in Ilb

double sealed packs. Iib 90p;
31b £1-80; 101b, £4-65,
COMPUTER PANELS

Large quantity always available.
3Ib assorted £1-60; 71ib £2.85;
56Ib £15,

12 high quality panels with IC's,
trimpots, power transistors, etc.
-65.

Pack with 50 14 pin DIL DTL IC's
£1:20. Pack with 20 multi-turn
trimpots plus other parts £1-10,
Pack with 5 IA 200V SCR’s plus 60
other parts 60p,

71ib BARGAIN PARCELS
Hundreds of new <omponents—
resistors, capacitors, pots, switches
plus PC boards with transistors and
diodes, also loads of odds and ends.
Con(enzs .always changing as new
stocks arrive,'£2:60,
TRANSFORMERS

All  mains primary. 6-0-6V at
t00mA 85p;9-0-9 Vat 100mA 90p;
12-0-12V at 100mA 95p; 24-0-24V
at 500mA|£2. Ex-equip: 22!-0-22}V
at |A £2:10; 18V at 5A £3°40; 55V
at 5A £4-50.

HEAT SINKS

6 x5x3in, finned aluminium with
2x0C29 or 2 x OC35, Only £1-20,
POWER SUPPLIES

GI101: Mains transformer, 2A
thermal cut-out, bridge rect.
Will give 1:7V-10-5V output with

2 extra capacitors (provided).
With data £
G102: stabilized supply giving 74V

at 225mA (can be altered by chang-
ing zener). Not tested, probable
minar fault. With circuit £1-10.
Gi03 ex-LEC Ill. Contains 55V 5A
transformer, 6 <5 x3in. heat sink
with 2 xOQC35, stabilizer panel,
4 x 10,000,F 63V caps, ) x4 700, F
100V cap, etc. £12-50,
MICROPHONES

V996 dynamic microphone, 50k
impedance, onfoff switch, heavy
desk stand. Very smart appearance
£3-30, Crystal microphone insert
fin. dia. 35p,

555 TIMERS
1-9 60p; 10-24 50p; 25-99
46p; 100+ 43p.

Price increases, which we regret, are due to higher postal, packaging and

advertising costs.

Prices include B% VAT and inland postage. S.A.E. list.

Computers, components and equipment always wanted for cash.

GREENWELD ELECTRONICS (PE4)

Mail order dept., retail/wholesale shop

51 SHIRLEY PARK ROAD, SOUTHAMPTON SO| 4FX.

Tel. (0703) 772501

Also callers welcome at 21 Deptford Broadway, SE8. Tel. 01-692 2009,
and 38 Lower Addiscombe Road, Croydon. Tel. 01-688 2950.
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SOUND-TO-LIGHT (P.E. Apr./Aug. 1)

PHONOSONICS

SEMICONDUCTOR TESTER (P.E. Oct. 73)

music.

Component set (incl. PCB) £2:20
P.E. SYNTHESIZER PHASING CONTROL UNIT (P.E. Oct. 74) (inc. discounts)
Detal Is in List (for use with above Phasing Unit)
C 88t (including PCB) £3.50

VOICE OPERATED FADER (P.E. Dec. 73)

For automatically reducing music volume during
‘'talk-over''—particularly useful for Disco work, or for
home-movie shows.

HI-FI TAPE LINK (P.E. Mar./Apr. 73)

Designed for use with reasonable quality tape decks,
this high pert pre-amp includes record, playback
and metering circuits.

P.E. SOUND SYNTHESISER
The well-acciaimed and highly versatile Synthesiser
published in P.E, Feb. 1973 to Feb. 1974.

ULTRASONIC TRANSMITTER-RECEIVER
A highly senaitive and long range “invisible beam'
detectlon circult with numerous applications.

(P.E. May '72)

SUPPLIERS OF QUALITY PRINTED

CIRCUIT BOARDS, KITS AND

COMPONENTS TO A WORLD-WIDE MARKET

REVERBERATION UNIT (P.W. Nov./Dec. 72)

The ever-popular AURORA—4 or 8 channels each ial test equipment for the enterprising home A high-quality unit having microphone and line input
resp g toa sound f y and con-  constructor. pre-amps, and providing fuil control over reverberation
trolling its own iight. Can be used with most audio level.
systems and lamp intensities. A must for any Disco. Set of resi pacit icond
and a fascinating visual display for the home. p i | s and PCB £6:56 Component set (excl. spring unit) £6-44
Printed circuit board 0 £1-40

4 channel component set (excl. thyristors) £11.49
8 channei component set (excl. thyristors) £20-32 PHASING UNIT (P.E. Sept. 73)
;gvge’r su‘p'ply compon:m selt lz:;;: A simple but effecti m led unit for

or 4 frequency channels b . A 1
PGB for powgr ’up;'y and 8 lamp drivers £1.25 introducing the “'phasing’’ sound into live or recorded P_ E_ MI N ISON Ic

Details in list

8W AMPLIFIER (P.W. Nov. 72)
A moderately powered amplifier of more than average
performance. (While stocks last.)

Maln Ampiifier

Component set, inci. PCB £2:95 Component sets and printed circuit boards. List shows Mono component set £4-18
full details including discounts. Stereo component set £8-36
Pre-amplifier
P.E. GEMINI 30W STEREO AMPLIFIER VOLTAGE CONTROLLED FILTER (P.E. Oct. 74)  Mono component get £2-50
An exceptionally high quality Stereo Amplifier system, Component set £3-41  Stereo component set £6-46
specifications for which are shown in detail in our list,  Printed circuit board £1-10  Power Supply
gether with semicond requi While stocks Component set £3:90
last. RHYTHM GENERATOR (P.E. Mar./Apr. 74)
Programmable for 64,000 rhythm patterns from 8 effects
Main Amplitler: clrc?llta (high and low bongos, bzss and snare drums, BIOLOGICAL AMPLIFIER (P.E. Jan./Feb. 73)
Set of resistors. capacitors and pregets £5-96 long and short brushes, blocks and cymbal). and with  Multi-function circuits that, with the uss of other external
Stereo printed circuit board £1-28  variable time si . See list for di t equipment, can serve as lie detector, alphaphone,
Pre-Ampiifier: cardiophone, etc.
Sets of resistors, capacitors, potentiometers Tempo, Timing and Logic Clreult
and switches— Comp t set (excl. swi £17-25
Standard Tolerance Set £10-57  poyple-sided PCB for above £2-30  Pre-Amplifier Module
Superior Tolerance Set £16:04  Mixer, Pre-amp and Effects Clrcults Component set and PCB £3-48
Stereo PCB (as Published) £2.20 Component set £12-70 Basie Output Circuits
Regulated Power Supply: Printed circult board £2.67 Combined component set with PCBs, for alpha-
Set of res'latolrs. capacitors and preset £4:58  power Supply phone, cardiophoné, frequency meter and visual
Printed circuit board 72p Component set and PCB £5-65 feed-back lamp driver circults £4-96
Audio Amplifier Module
Type PC7 £5-50

PHOTOPRINT PROCESS CONTROL
(P.E. Jan./Feb. 72)
For colour and B. & W. an indispensable dark-room unit

Stereo component set (excl. panel meter) £22:05  Componsnt set with PCBs, but excluding trans- for finding exposure, controlling enlarger timi d
Mono component set (excl. panel meter) £33 ¢ fincing exp: b olling enlarger timing. an
Power supply component set ‘3‘;,’, ucers stabilising malns voitage.

Stereo main PCB Q- Component set (excl. meter £0-85
Stereo sub-sssembly PCB ® Pp.E. RONDO POWER SLAVES Rrintag orcun board " 0160
PCB details in List PCB details in List.

.
TAPE-NQISE' LIMITER ‘ ) ENLARGER EXPOSURE METER AND
e rocardinga c ! for reducing the biss found in most b ¢ g) ECTRONIC PIANO HOME INTERCOM THERMOMETER (P.E. Sept. 73)
' Details In List. Detalls in List. -
Component set (incl. PCB} £2-30 (While Stocks Last) Dual-purpose dark-room unit with good accuracy.
Regulated power supply (including PCB) £3-71
N Component set with PCB, but excluding meter £4.00
SOUND BENDER (P.E. May 74)
PROJECT Q4 (P.W. Oct. 73/Jan. 74) A multi-pur,
-purpose sound controller, the functions of which
Multi-system Quadraphonic Decoder. inciude penveloma shaper, tremolo, voice operated fader, WIND AND RAIN UNIT (P.E. Oct. 73)
. automatic fader and frequency doubler. A manually controlled unit for producing the above-named
Decoder component set £13-74 sounds.
Power supply components £3-22 Component set £5.86
Printed circuit board £2:60 Printed eircuit board £1-44  Component set incl. PCB £2-40
OVERSEAS

COLOUR CODE
IDENTIFICATION

PCB LAYQUT AND
CIRCUIT DIAGRAMS

VAT
Add 8%

P . & P. wlll be charged extra.

LIST
SendiS-AErplardfreeflist VAT does not currently apply. List

(or current

SUPPLIED WITHALL | giving fuller details of JESERN rate 1t differeat) 1o rently apply. Lis SUPPLIED WITH MOST
PCBs DESIGNED BY | kits, PCBs, and other WEYERCIRCEURSCTE) a1~ Grdbre Cost. in. y;fgsm:"“g'h;;;’"fo r";fs';f"g‘gro";g KITS AND AS PART OF
PHONOSONICS components cluding P. & P 10p, other countries 20p LIST
BFY50 22p  2N3T02 12p Zeners
Semiconductors  5pve] z:: 2N3703 12p | Integrated Clrcults 3.3v 400mw 12p | Electrolytic Capacitors (uF/V}) Polyester Tantalum
o wp BEYS2 24p  2N3704 120 | 709 gginDIL aop | 3.3V 400mw 13p (uF) WFV)
AC178 sog) COrO0AL 2NN % | 18705 p taTviw 2% o ey g 0-01 3p o135 12p
BG107 1p  MJE2955 110p N3823E 39p | 723705 95p | 5-1v 400mw 18p | {ORESV B0 4763 e 470040 20p | 0.015 3p | 0-2235 12p
BG108 13p  MEsess 19y 2N40& 12p | 741 8-pin DIL “p | 5.6v400mw 15p | ‘20 8P 1004 6p 50064 48p | 0022 3p | 0-47/38 12p
8¢109 3 NKT03 gy N7l ¥ | 7iepinDiL  11Sp | Seviaw 20p| VSO 8 w0m0  6p  sa0sa 1op | 0.0 Pndl B -
8C147 12p  0C28 . o 3 | e 105 S | 62voomw 15p | TTRV fp 10025 6p  6s025 200 | 0.047 34p | 1:5/35 16p
BC148 ,2: 06T e NSTTT 458 | 748 8-pin DIL 63p | 9.1V 400mW 15p | ¢ o0 :P 100/40 7p  6a0/40  25p | 0.068 3p | 22735 12p
BC149 12 0&r e Diodes 748 14-pin DIL 8 | nviw  oasp | 884 P 10063  13p 100010 14p | 0.1 1Y RAZH 12p
BC157 13p  OC84 25p i 20p | 12V 400mW  15p | 4553 & lsos g jooore 2sp | o015 sp | 10/16 12p
8&1%8 1% onez b e 4 | 7402 20p [ 12v 13w 20p | 1263 6 150/63 13p 100025 30p | 0.22 sip | 10728 16p
8c150 13p 2TX107 125 1N4001 6p | 7410 20p | 18v 400mw 15p | O3 S 2010 ep 100040 B4p | 033 | 15563 16p
BGiB2L 12 2TX301  1ap IN4OD2 o | 7420 20p | 18VIW - 20p | 5500 o 2008 7p 20025 asp | 047 9p | 2216 16p
G184 izp ZTXSa 23 IN4OS 8 | na 175p 2V a0omw 1sp | 38, PP 22025 vp /40 &3 | 0.68 11p | 47873 16p
G204 e 13 INa0os 8 | 7473 4p | 20v1-3w  a3p | 3V P 22040 14p 2800100 30p | 1.0 14p | a716v 2p
8C208C 14p  2N9Y4 229 1N4007 P 7488 425p | 27V 400mW 15p 6p 220063 21p 00/63 133p | 2.2 24p | 100:3 6p
3 P 0AN T | L7815 TOZ20 8 S 33010 6p 3300100
SogaL ll owiste 2 oano o | CAsOa p o % wosa g 4008
el hp ERZY efoame 8 | MFC6040 5p s s 4010 1z 40025 750 | pices ARE CORRECT AT TIME OF
8CcY71 22p oNmor  ap 0T T | sumoN 6% | Thyristors a5 e Y025 e 410040 w3 | ppess 'k, & O.. DELIVERIES .
BF178 4p  2N3054 8 zi(zIL)  7Op na0ov T SUBJECT TO AVAILABILITY.

PHONOSONICS, DEPT. PE34, 25 KENTISH ROAD, BELVEDERE, KENT DA17 5BW
MAIL ORDER ONLY DON'T FORGET VAT!
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TRANSFORMERS

SAFETY MAINS ISOLATING TRANSFORMERS
Prim. 120/240V, Sec 120/240V Centre Tapped and Screened
ALSO AVAILABLE WITH 115/120V SEC. WINDING

Weight Size ecm.
oz

8

PE SCORPIO Mk2
gnition system kit
new from

ELECTRO SPARES

* 6 OR12VOLT
*+VE AND - VE GROUND

-
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AUTO TRANSFORMER
VA Weight Size em. Auto Taps
{Watts} b oz
20 | 0 -210-240
-2 40
-200-220-240

™
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Bg
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30
32
40

Here's the new, improved version of the orlginal PE Scorpio
Electronlc Ignition System — wlith a big pius over all the other
kits - the PE Scorplo Kit is designed for both positive and
negative ground automotive electrical systems. Not just +ve
ground. Nor just —ve ground. But both! So if you change cars,
you can be almost certain that you can change over your

PE Scorpio Mk. 2 as well.

Containing all the components you need, this Electro Spares
PE Scorpio Mk. 2 Kit is simply built, using our easy to follow
instructions. Each component Is a branded unit by a reputable
manufacturer and carrles the manufacturer's guarantee. Ready
drilled for fast assambly. Quickly fltted to any car.

When your PE Scorplo Mk. 2 is installed, you instantly benefit
from ail these PE Scorpio Mk. 2 advantages:

* Easier starting from cold ¥ Firing even with wetor oiled-up
plugs % Smoother running at high speed % Fuel saving

% More power from your engine ¥ Longer spark plug life

% No more contact-breaker burn.
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CASED ANSFORMERS
115V mains lead input and U.S. in outlets, 20VA £3.13,P & P 38p.
S00VA £10.45, P & P 80p. 1000VA £17-51, via B.R.S,

LOW VOLTAGE SERIES (ISOLATED)
PRIMARY 200-250 VOLTS 12 AND/OR 24 VOLT RANGE
Ref. Amps, Weight Size cm. Secondary Windings P & P

2V 24V Ib oz
0-5 025

»
c

e WRW—ONAG
[}

g |

o>

o
x

MN—DoOrNWN — —
cEENRADDONA®
NAANOOODDNA »
NOO—0VVOWO-®
XXX XXX XXX XXX
FRVVoVODURLN
W= ONRAOVONAD
XXXXXKXXXXX
r-ToPmmNN
SmantroNo—own
PO N A AR =
DW= — DN
T WOVRNANIOAN

-——

R o
ooV L A WN—

Secondary Taps
-8 0-12-15-20-24-30V
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Electro Spares prices:
De luxe Kit only £10-85 Inc. VAT and p & p.

Ready Made Unit £13.65 Inc. VAT andp &p.

State 6V or 12V system.
Send SAE now for details and free list.
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TR S e
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 |.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).
Electro Spares price only £28.50 inc. VAT and p & p.

R T S I R (TR R
‘GEMINI STEREO AMPLIFIER

A superb unit with a guaranteed output of 30 watts RMS per
channel into 8 ohms. Full power THD is a mere 0.02%, and
frequency response is —3 dB from 20 Hz to 100 kHz into 8 or
15 ohms. Electro Spares have already sold 100s and 100s of
these Kits. Get yours now | Depending on your choice of
certain components, the price can vary from £50 to £60 inc.
VAT andp & p.

% Ail components as specified by original authors, and sold
separately if you wish.

% Full constructional data book with spacification graphs,
fault finding guides, etc. 55p plus 9p postage.

% Price List only. Please send S.A.E. (preferably 9 x 4
minimum) for full detalls.

ELECTRO SPARES Jl BARRIE electronics

The Component Centre of the North S'THE M'NOR|ES' LONDON EC3N 18J
288 ECCLESALL RD., SHEFFIELD S11 8PE (D) TELEPHONE: 01-488 3316/8

Tel: Sheffield (0742) 668888 NEAREST TUBE STATIONS ALDGATE & ALDGATE EAST
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*Carriage via B.R.S.

PLEASE ADD 89 FOR V.A.T.

INCLUDING P. & P,
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that acquiring knowledge
perience.

The series

will be of ex-
ceptional value in
training mechanics and
technicians in Electricity,

WHAT READERS SAY Radio and Electronics.
I have made great use of the Basic Manuals.
B.C.. Hendon

I have found the Electronics volumes so interesting:
please rush me Electricity. C.A.. Folkestone
I would like to say I am completely satisfied with the
wonderful manuals. A.L.P.. Buckingham
1 find these books are exactly what I have been looking
for: they explain everything in perfect detail.

0 H.W.R.. Pontefract
These books make all other publications out of date
with their simplicity and interest. J.W.R.. Newbury
You can add my blessings to your already long list of
praises about your Basic publications

POST NOW FOR THIS OFFER

Tick Set(s)

NAME .....

ADDRESS

‘-----1

/5 OFFER '

SIC

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

. S S D S S S S S S N S N S S S S S S
To The SELRAY BOOK CO., 60 HAYES HILL, HAYES,

Please find enclosed P.O./Cheque value £............

YOUR 1009, GUARANTEE. If after 10 days examination you decide to
return the Manuals your money will be refunded in full.

BLOCK LETTERS
FULL POSTAL...

ELECTRICITY(5vols) |
ELECTRONICS(6vols)

TELEVISIONGvols) 10Y0Y

GUARANTEE

Should you be,in
any way dissatis-
fied withthe
MANUALS your
money will be re-
funded by return
of post.

can be an enjoyable ex-

BROMLEY, KENT. BR2 7HP

BASIC ELECTRICITY 5 parts £6:50 O
BASIC ELECTRONICS 6 parts £7-50 O
BASIC TELEVISION 3 parts £4.25 0O
required. Prices include Postage

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 111
SPECIFICATION devices offered at unbeatable prices! BRANTUB!!!
* Resi i d and
1/99 1007499 500/1000 1/99 100/499  500/1000 1/99 100/499  500/101 carbon. _

7400 €015 £0-125 £0-10 | 7442 £0-645 £0-537 £0-43 7494 £0-495 £0-412 £0-33 * Capacitors—silver-mics, paper,
7401 £0-15 £0-125 £0-10 | 7443 £1-275 £1-062 £0-85 7495 £0:63 £0.525 £0-42 ceramic, polyester and
7402 £0-15 £0-125  £0-10 | 7445 £0-855 £0-712  £0-57 | 7496 £0-72 £0-60 €0-48 | | e"C';O'V"C; .
7403 £0.15 £0-125 £0-10 | 7446 £1-05 £0-875 £0-70 74104 £0.315 £0.262 £0-29 c°"": ‘:'_“"“i’ unelpre set
7404 £0-18 €0-15  £0-12 | 7446A £1-05 €0-875  £0-70 | 74105 £0-315 £0-262  £0-21 | LeBeBOn. hTe. A
7405 £0-18 £0-15 £0-12 | 7447 £1.05 £0-875 £0-70 74107 £0-315 £0-262 £0-21 zener. ' '
7406 £0-375 £0-312 £0-25 | 7447A £1:05 £0-875 £0-70 74121 £0-315 £0-262 £0-21 * Transistors—sllicon, germanium.
7407 £0-375 €0-312  €0-25 | 7448 £0-855 €0-712  £0-57 | 74122 £0-45 £0-375  £0-30 | ) 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 £0-625 £0-50 We have made up packs of 2Ib gross
7410 £0-15 £0-125 £0-10 | 7453 £0-15 £0.125 £0-10 74151 £0-69 £0-575 £0-46 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 £0-46 and contaln a mixture of com-
7413 £0-345 £0-287 £0-23 | 7460 £0.15 £0-125 £0-10 741585 £0-69 £0-575 £0-46 ponents from the above llst. This
7416 £0-345 £0-287 £0-23 [ 7472 £0.255 £0-212 £0-17 74156 £0-69 £0-575 £0-46 is & fantastic, unrepeatable offer
7417 £0-345 £0.287 £0-23 | 7473 £0.315 £0-262 £0-21 74160 £1-005 £0-837 £0-67 that k‘”‘”' enable V."‘U.w"g’":lgagg
7420 £0-15 £0-125  €0-10 | 7474 £0-315 €0-262  £0-21 | 74161 £1-005 £0-837  £0-67 ;‘f:or ;M’gr";:’l v
7423 £0-27 £0-225 £€0:18 | 7475 £0-465 £0-387 £0-31 74162 £1.005 £0-837 £0-67 To make things even more interest-
7425 £0-27 £0-225  £0-18 | 7476 £0.315 £0-262  £0-21 | 74163 £1-005 £0-837 2067 | O T O THESE  BAGS
7426 £0-27 £0.225  £0-18 | 7480 £0-435 £0-362  £0-29 | 74166 £1-425 £1-187 €095 | %0 CONTAIN A POUND NOTE!
7427 £0-27 £0-225 £0-18 | 7482 £0-75 £0-625 £0-50 74174 £1-20 £1-00 £0-80 TWENTY CUSTOMERS WILL BE
7430 ‘£0-15 £0-125 £0-10 | 7483 £0-825 £0.687 £0-55 | 74175 £0-975 £0-812 £0-65 \ERY PLEASED INDEED'
7432 £0-27 £0-225  £0-18 | 7485 £1.275 £1-062 £0-85 74192 £1.275 £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 £1-275 £1-062 £0-85 Only £1-50 including both postage
7438 £0-27 £0-225 €018 | 7490 £0-465 £0-387 £0-31 74198 £2-10 £1-75 £1-40 and VAT! —
7440 £0-15 £0-125 £0-10 | 7492 £0-465 £0-387 £0-31 74198 £2-10 £1-75 £1:40 :U:;‘var:::‘:;gﬂ’gd'&‘; o::‘:u;':;
T441A £0-825 £0-687 £0-55 | 7483 £0-465 £0-387 £0-31 atbek! It s unfikely thatin these days

9 P P i e shall ever be
To secure the above prices. all orders for these devices must exceed £10 in total value. Price rating is established by TOTAL NUMBER :I”;‘:L"?e:”ff’ to o
OF DEVICES ORDERED. Any mix may be made. For special quotations for large orders ring 021-327 2338 NOW! I !

NEW! NEW! NEW! NEW!

An aerosol spray providing a convenient means of producing any number of copies
of a printed circuit both simply and quickly. . !
Method" Spray copper laminate board with light sensitive spray. Cover with trans-
parent film upon which circuit has been drawn. E.xpose to light. (No need to use
ultra-violet.) Spray with developer. rinse and etch in normal manner.

Light sensitive aerosol spray . . .
Developer and Etchant

£1-00
. oa S0p
plus postage

FIBRE-GLASS COPPER LAMINATE

'Single sided 75p sqg.ft
Double sided £1 sq.ft
Cut in any multiple of 6in to a maximum size of 3ft x 4ft

POSTAGE 30p

NOTE: ALL GOODS PLUS 8% VAT (EXCEPT OVERSEAS)

POSTAGE 30p
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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

*

RECEIVERS AND GOMPONENTS

BETA DEVICES

FOR BETTER PRICES

L

709C TO.99 0-80 | IN914 0-04

40709C D.L.L. ¢-80(1N4148 0-04
09| BY127 014

. 0-381N4001/2  0-08

. 0-90(1:14003/4/6 0-08

. 0-85(1N4006/7  0-08
0-38
1.C.

TRANSI
AC187/188
PR.

Farringdon Street, London EC4H 4AD

TURN YOUR SURPLUS capacitors, transistors,
etc., into cash. Contact COLES-HARDING
& CO., P.O0. Box §, Frome, Somerset.
Immediate cash settlement.

LED s ais] 0125 | 02 | S36ker

RED 1 Wp | 8 pin
with Osta | GREEN Ty | 3p }?pin
cip e VELLOW | 27p | 33 | '

s INFRA-RED  |550uW axial lead, 49p
L LEDS with Data |1:5 mW TO48, £1-10
0-20 | 5Watt Audlo 100V 080
BFY50 018| TBA 800 81-50. f w06 1A OPTO-ISOLATORS with Data 0P. AMPS
BFY51/52  012] Dcta tree with | goov 030 IL74 1-5kV, 150kHz g1 709 an 2%
gg‘;g 8':g every order. | pyppg 4350 2-5kV, 5SMH2 £2.25 m % P g:
aN2646  0-80|D.LL. BOCKETS |BZYSS 35~ THYRISTORS 50V 100V 400V —
2N 3053 0-14| 8.Pin 0121 et 2?5_ TOS5 1A 28p 2Tp 48p | NESSSV $9p
e guienn ol NI eu| | frown e e el g i
2N8773 22-20 fo440n G L.E.D. AC127 18p | 2N2926(R) Tp | BHA 0002 15W
TIPA1A  074]  All prices [200—Red 017 AC128 15p | 2N2926(G) 12p ( I.C. AMP £2-88
40836 2100| include V.A.T. |L.E.D. Clip 0-08 3211})77 2p ;mgg :{9 NoTd »
C.W. o PLUS P.P, 10p TO BE108 ,.g 3N3702 12p | IN40D1 sp
ETANDEVICE BC10SC  14p | 23704  12p | IN40D2 o
Abbey Chmbrs, 4nghbmgou,wmhnmnboy,!un BC189C 1 ) 28p | IN4004 »
B BCI2L  11p [ MPF102 IN4148 4
VALVES, TRANSISTORS, $TYLI. Valves 1030 LA o R AR oot o
to 1975. lol()ot;éws “nln)lioz)sl%lpteﬂliislti Igp :gg:gt ::: 2N3823 20p 0:;} ;:
Transistors list 18p, Styli list 10p. or W .
quotation. (OX RADIO (SUSSEX) LTD., Bl I ¥&T:ﬂ:n'::m:v oA b
The Parade, East Wittering, Sussex. Tel.: BCYT2 12p 0A202 I
West Wittering 2023, gzviom ::: k«;o” Plnllc 5‘“ TS
7 .
ALLARD ILICTRONICS g o Erg 1 T4
¢ Specin BE W i X
Branded p Full Spec ti 3
TIANSIUTO,,U SCR's Price|Lin 1.C.o DIL Price PRICES INCLUSIVE + 10p P. & P. (1st class)
rice each oac!
each [cRS105  0-30(708C e ISLAND DEVICES, P.0. Box 11, Margate, Kent
:g!iﬁogl‘zld :}: CRS1/10 :.!:‘
140; . CRS1/20 R
SIS T |Gk | RET e
15/6/ CRS3/40 0-
1 . .
A o 08wt 52| | PRECISIONPOLYCARBONATE CAPAGITORS
Enas &L RS OITER fouer 210 ALL HIGH STABILITY—EXTREMELY LOW LEAKAGE
! . wal
BC2123:4 011 | Radio Pair FRETED0 3‘?&‘01‘.*}‘;%’ O3V Range o iao 459
R0 8 0| | IR e o Sar %1y oop | oauF Thep Tagp 30
BD!S};SZ 0-35 £2-15 pair 16 pin 'R} 025;‘:!‘(1[' X1 o3| 10uF 144 5oy 46y
BFvaosris 018 | FREEOATA FULL RANGE CeF(lxi)  Tp [ 2uE s0p  eky  E6p
BY127 025 Singly Over 1,500 sem!- 05uF (11°x1") 7p| 47uF 41 1.05 8
MJEITO 0.2 | N [ conductor types. 0-68uF (2°x3") 80p | 6-8.F s1.64 8120 81.00
i PR R I R g G
Tows 03 |maeimaras ges u:'.ré’"%.. g . ¥
Nzeze el 0.91 |IN4OVE e i b TANTALUM BEAD CAPACITORS—Values avaflable:
NS bk [owevos ;T':."" o e S0tk £t ISVII0V or 20V FrONF et OV/20V o fov:
2N30S! [ ] : 33-0uF at 6V or 10V; 47-0uF at 3V or 6V;100-0uF at 3V,
Sdog  R|EIOED O] B Glo 'ALL at 10p each. 10 for 959, 50 for 24.
2N3T05/6 010 BRIDGE l!c‘nﬂinl TRANSISTORS: | BC183/183L 1lp | BFY50 20p
2N3707:8/8  0-08 | piv. 1A 2A 6A BC107/8{9 9p | BC184/184L 18p | BFY51 20p
2N3819 8-20 sov 020 0% 0~45 0-55 BCl114 2p | BC212/212L 14p [ BFY52 20p
B2Y8s 100V 0:20 0-38 0-40 038 BC147/8/9  10p | BC547/668A 1%p | AF178 30p
silvolts  0-10| 200v 028 0-40 054 0-60 BC1563/7/8  18p | BF184 12p | oc71 12p
'zr)l(..l o O 400V - -4 g.g 0-7; BC182{182L 11p | BF197 13p | 2N3055 50p
serte! Qv 06 O D 00 POPULAR DIODES—1N914 8, 8 for 48p, 18 for 90p;

200/301 BALLARDS LANE
LONDON N12 8NP (01-445 5188)
MAIL ORDER ONLY. Cash with order.
Orders undor £3 plus 15p P. & P.

d V.A.T. to total

DEPT. 24
3 23 AVERY AVENUE

HIGH WYCOMBE
AXIAL PRODUCTS BUCKS.

4 ELEMENT FM STEREQ
£3-80 + VAT and 35p P. & P.
10 ELEMENT TV

€175+ VAT and 35p P. & P,

New design, supsrior quality, inciudes mouniting
bracket, complste with instructions.

-

18 ELEMENT TV
£2 + VAT and 35p P. & P.

AC128 20p BC148 P INpte ap
BC107 p BCY70  16p  IN4OC4 p
8C108 sp BFYS! 15p  BZY88CSVE 9p
BC109 10p 2N055  4Sp BZY8ICI5 9p
BC113 10p  NKT218  100p  LM301 e

LM741  28p

ADD 8% VAT + 10p P. & P. per £ under £5

C.w.0. MAIL ORDER ONLY
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1N918 8.6 for 46y, 14 for 90p; 1844 By, 11 for 50p, 24 for
415 1N4LA8 By, & for 27p, 12 for 48p; IN4001 51p; IN4002
8p. IN4003 8ip; IN4004 7p; IN4OOS 74p; IN4006 8p;

INg 9.
LOW PRICE ZENER DIODES—400mW, Tol, 1+5% at
5mA. Valuesavailable: 3V, 3.3V, 3-6V, 47V, 5:1V, 5-6V,
6-3v, 68-8v, 7-5v, 82V, 9.1v. 10V, 11V, 12V, 13V,
13.5V, 18V, 16V, 18V, 20V, 22V, 24V, 27V, 30V, 33V.
ALL at 7p each, & for 39p, 14 for 84p. BSPECIAL OFFER:
100 Zeners for £5-50.
RESISTORS—High stability, low noise carbon film 5%
{W at 40°C, {W at 70°C. E12 series only—{from 2-2Q to
2:2M . ALL at 1p each, 8p for 10 of any one value, 70p
lor 100 ol Any one value. BPECIAL PACK: 10 of each
to 2-2M Q (730 resistors) 55

llLlcOl !LAB'HC RECTIFIERS—1-5 , brand new
wire ended D0O27: 100 P.1.V. 7p (4 for 86)) 400 P.LV.8p
(4 for 80p).

IJDG RECTIFIERS—2] amp: 200V 40p; 350V 48p;

'V 55p.
lUmlA’ﬂTl.l VERTICAL PRESETS—0-1W only:
ALL at 5p each: 500, 1000, 2200, 4700, 6800, 1kQ,
2:2k 0, 470, 6-8kQ, lOk() 15k q, 22k, 47k0,
100k, 2500, 680k0 IM() 2. 6M 5M.
PLEASE ADD 10p POSBT AND PACKING ON ALL
ORDERS BELOW £5. ALL EXPORT ORDERS ADD
COBT OF BEA/ATRMAIL.

PLEABE ADD 89% V.A.T. TO ORDERS
Bend 8.A.E. for llsts of additional ex-stock items.
Wholesale price lists available to bona fide companles.

MARCO TRADING
Dept. E.3, The Old fchool, Edstaston,

r. Wem, Shropshire
Tel.: Whixall 464/465 (BTD 0948 72)
{Proprs.: Minicost Trading Ltd.)

BRAND NEW COMPONENTS BY RETURN,
Electrolytics, 16V, 25V, 50V, 0-47, 1:0, 22,
4:7, 10 mF., 4p; 22, 47, &41p (50V, 5p); 100, g’
(50V, 7p); 220, 7| (50V 9p); 500, 9p (50
14p); 1000/25V, 16p. Subminiature bead-tyge
tantalaums, 0-1/35V, 0-22/36V, 0-47/35
1-0/35V, 2:2/35V, 4-7/35V, 10/20V, 22/18V,
47/6V, 100/3V, 9p. ylar Film 100V, 0-001,
0002, 0003, 001 002, 24p; 0:04, 0-05, 3'
Mullard tubular polyester 400V E6 ueries,
0-001, 0-022, 3p; 0-033-0-1, 4&p. Mullard
polyester 160V tubular or 250V miniature for
vertical mounting, E6 series, 001—0 047 3
0-068, 0-1, 4p; 0-15, 0-22, lg 0-33, Gg

op; 068 IO;{ 1-0, Imr [250V, 16p; 22/
250V, Iﬁp ullard miniature C333 ceramics
63V E12 series 2% 1-8 pF-47 pF, 24p; 56 pF-
330 pF, 3p. Plate ceramics 50V E6 series
470 pF-47,000 pF, 2p. Polystyrene 63V,
E12 series 10 pF-1,000 pF, 2ip, 1,200 pF-
10,000 pF, 34p. Miniature highstab. car
film resistors l&‘V."V E12 series 5% (109 over
1MQ) 1Q2-10 I}g 1N4148, 3ip; 1N4002,
Bp; 1N4008, 1p ostage IOp Prices VAT
inclusive. E C.R. SUPPLY CO., 127
Chesterfleld Road Sheffield, S8 ORN.

R.T. SERVICES
(MAIL ORDER ONLY)

77 Hayﬁeld Rd., Salford 6, Lancs.

12 Volt | Amp Trickle Charger. £1-85P.P.
FM Tuner with R.F. Stage and AG.C.,
3 transistors, neg. earth, 2{x2X 1} in with
circuit, £1-:374 inc. P.P.

Crouzet Geared Motors, 30 r.p.m. New,
£1-54 inc. P.P.

UHF TV Tuners. Transistorised, £1-85
inc. P.P.

Panels with |.C’s on 7{p per 1.C. min.
order 10 1.C's.

Transformers. 75V +7-5V 1A, £I inc. P.P.
12-0-12V, [00mA, £1°10 inc. P.P. 9-0-9V,
100mA, £1°10inc. P.P.29V 50mA, 85p inc. P.P.
6-0-6Y, 100mA, £1°10 inc. P.P.
Transformaer. 24 volt, approx. | amp +
63V CT approx. 500mA, £1°40 inc. P.P.
Transformer. 20-0-20 volt, approx. 2 amp
4 63V, £3 inc. P.P.

Transformer. 20 volt, | amp, £1°25 P.P.
Transformer. 45 volt, 2 amp, £3 P.P.
P.C.Board.S/S, 54 % 5¢in, 10 for £1 inc.P.P.
3EG1 Scope Tubes with base and con-
nections, £3°30 inc. P.P.

Transistorised Timer. Variable delay. 110
or 250V A.C. input. With instructions.
Brand new, £2 inc.P.P. Size 3" X 2° X 27,
Power Unit Components Transformer.
18 volt | amp F/W bridge rectifier, 2 1250
mfd capacitors, all new £1°40 per kit. P.P.
Electrolytic Capaclton,4 000 MF, S0VW,
41" x 1§” 80p. inc. P.P

Mixed Pack of C280 serles Mullard capaci-
tors. 100 for £1°15 inc.

4 Panels each with XN3 type Nixie tube
ON £1°85 inc. P.P. Min. order 4.

COPPER CLAD FIBRE GLASS PANELS 12}in x 7in,
80p; 18in x 4in. 70p. Double sided 12}in x 7in, Np
11in x 13in, £1-38. All post plld MC METERS,
assorted 2-3in, £1 () LARGE COMPUTER
PANELS, 35-50 ‘I’umlnou Lon- ieade, 85p (40p). 74
SBERIES D.L.L. ICa ON PANELS, 10 for 80p (10p).

COPPER CLAD PAX. PANELS, Aln x 9¢in, 3 for £1,
12}in x 8in, 2 for 90p. 1Bin x Dﬁln 80p, Double sided
12}in x 124in, 70p. All post paid. 22-WAY STEPPING
SWITCH WITH RESET. A.C. mains operated, £1(30p).
THREE TRANSISTOR AUDIO AMP Transistors equiv.
to AC128. OC72, 40p (10p). 3 for £1, ¢.p. VALUPAKS
P9, 100 s/mica caps 55p. P3, 10 silicon diodes 850V
14A, 50p. Post 12p for one. 20p any multiple. Send 12p
stemps Oor fult ilet plus computer panels, etc. Refund
on purchase,

Tib ASSORTED COMPONENTS £2 c.p.
3ib COMPUTER PANELS £1-75 c.p.

J.W.B. RADIO

2 Barnfield Crescent, Sale, Cheshire M33 1NL
Postage In brackets Mall order only

Practical Electronics  April 1975




-

LED’s. Three colours, red, green, and yeliow.
Four sizes, 0-1 in 0125 ln, 0416 in, 02 in.
Mixtures all sizes and colours, 50-88, 100-88
including VAT and postage. C.W.O. Larger
% uantitles by negotiation. INDUSTRIAL

LECTRONIC S8UPPLIES (Stockport) Ltd.,
181a Bramhall Lane, Davenport, Stockport,
Cheshire.

DRY REED INSERTS
C=———
N v —

Overall length 1-85° (Body _length 1-17).
Diameter 0-14". Max. ratings 250v D.C. and
500 mA. Gold ctad normally open contacts. 9p
per dozen; £4-12 per 100; £30-25 per 1,000;
£378 per 10,000, VAT and post paid.

G.W.M. RADIO LTD.
40/48 Portiand Rosd, Worthing, Jussex 0903 34897

SITUATIONS VAGANT

MEN!:

C70p.w.
canbe 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 train as a Computer
Operator in only 4 weeks! Pay
prospects? £3,500 + p.a. London
Computer Openton Training Centre
nubscnbeu to the British Government
C ing Centre
code of prlcnce for Computer Training
Schools 80 you know your training
will be second to none.
After training, our exclusive ap-
pomtments 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 Y34 Oxford Hse.
9-15 Oxford St., W.1. Tel. 01-734 2874

EDUCATIONAL

C AND G EXAMS

Make sure you succeed with an ICS home study
course for C and G Electrical Installation Work
&Technicians, Radio/TV/Electronics Technicians
Telecomms Technicians and Radio Amateurs.

COLOUR TV SERVICING

Make the most of the current boom| Learn the
techniques of servicing Colour and Mono TV,
sets through new home study courses, approved
by leading manufacturers,

TECHNICAL TRAINING
Home study coursesin Electronics and Electrical
En;inurmg Maintenance, Radio, TV, Audio,
Computer Engineering and programming. Also
seif-build rad:o kits, %et the qualifications you
need to succeed,

Free details from:
INTERNATIONAL
CORRESPONDENCE SCHOOLS
Dept. 730, Intertext House, London
SWS8 4UJ

Or phone 01-622 9911 (All hours)

SERVICE SHEETS

BOOKS AND PUBLICATIONS

UFO CHARTS: Dnlly Flight, 50p; Predictlon,
84p; Map, B0p; Propuilsion, 88p; ‘‘Anti-
Gravity”, llp, V UFO Detection (Reprint),
83p; Circuits: Transistor Optical Detector,
68p; Radiation/Optical, 44p; Microdetectors
(Memory, LSI), 80p; Crystal Radlation/
Counter- Time:/Stopcloc n “K FET Multi-
meter, #1-70, 'R. &. E., Highlands, Needham
Market, Suffolk.

PROFESSIONAL SERVICES

PATENTS AND TRADE MARKS, KINGS
PATENT AGENCY LIMITED (Est. 1886).
B. T. King, Director, M.I.Mech.E., Registered
Patent Agent, 146a Queen Victoria Street,
London, EC4V 5AT. Booklet on request.
Tel. 01-248 6161. Telex 883805.

LADDERS

LADDERS, timber and aluminium. Tel.
Telford 586644 for brochure,

MISCELLANEOUS

EXPERIMENTERS and constructors. Hun-
dreds of unusual items cheap. List 9, 8p.
GRIMSBY ELECTRONICS, Lambert Road,
Grimsby (callers Saturdays only)

Add 10p P. & P. for orders under £2.
Data. snd circuits where sppropriste,
S ' NT E L supplied with orders, or svailable sepe-
rately (s0nd 9in x 4in S.A.E.). ADD VAT
8%
Economy DLT®4 0-3in LED 7 segment displa Oni,
NSN3 0. 12in 3 Digit LED nm':?n—onny Sgp/ydlglt! lﬁ%
MAN 3M type 0-12in 7 segment display
MK38280N Alsrm Clock 1.C. 0.9
P. E :). now available for clocks, drivers, displays (send $in x 4in
S.A.|
ITT . 4 DLTOS only £10-80; CTTO01 + § DLTO4 for £12-T0
SOLDERCON I.C. Socket 300 pins for £1-50
{Instructions luppllod) 1,000 pine for £4-00
Send S.A.E. for sam) Mplnnoruoll
SINTEL, 538 ASTON STREET, OXFORD. Te). (0885} 4320;

1C SOCKET PINS for low cost mounting of 8 to
40 pin DILs. 70p (4 5p VAT) for atrip of 100,
£1-80 (+ 12p VAT), for 3 x 100, £4 (+ 32p
VAT) for 1,000. Instructions supplied—send
S.A.E. for sample 10p P. & P. for orders
under £2. SINTEL, 53b Aston Street, Oxford.
Tel. 0865 43203.

KIMBER — ALLEN

THE WORLD’S FINEST KEYBOARD
From the distributor:

ALAN DOUGLAS, Leesbarn Road
Radcliffe on Trent, Notts. NGI2 2D$

SUPERB INSTRUMENT CASE by Bazelli,
manufactured from heavy duty PVC faced
steel. Hundreds of radio, Electronics and Hi-Fi
enthusiasts are choosmg the case they re-
quire from our range of over 200 models.
Largest choice at highly competitive prices,
why pay more? Fast despatch. Free literature
(stamp would be appreciated). BAZELLI,
Department No. 25, St. Wilfrid's, Foundry
Lane, Halton, Lancaster, LA2 6LT.

SERVICE SHEETS, Radio, TV, etc. 8,000
models. Catalogue 20p. S.A.E. enquiries.
TELRAY, 11 Maudland Bank, Preston.

BELL'S TELEVISION SERVICES for service
sheets, manuals, books on radios, T.V.s, etc.
Service sheets 50p plus S.A.E. Free book lists
on request. Back issues ot‘ P.W., PE,EE,,
TV available 25p l& post. 8.A.E. with
enquiries: B.T.8. (Mail OrderDept ), 180 Kings
Road, Harrogate, Yorks. Telephone (0423)
55885.
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LIGHTING MODULES AND KITS

CHEAPER STIL

SAVE POUNDS BY IUYING DIRECT!!

SQUND TO LIGHT: 3 x 1} kW channels with

SENSITIVITY, DIMMING and BYPASS controls,

Designed to be robust and reliable and simpie

toe build. KIT FORM: £13°99; PRE.BUILT:

£1599. THEATRE AND DISCO/CLUB DIM-

MERS QUR SPECIALITY!

Only written enquiries and Mail Order to:
SELEKTRON

21 Priors Road, Windsor, Berks. SL4 4PD

12 VOLT 21in 13 watt FLUORESCENT

LIGHTING (by THORN/AE!)

with diffuser and on/of switch.

Ideal, caravan, boat,

emergency lighting,
etc.

£5-50 Guaranteed
inc. VAT and post
List price £7-02 inc. VAT.

ALOP ELECTRONICS Tol.
gSWyI 5 hrewsbury, smo:muﬂ‘.

HARDWARE. Comprehensive range of
screws, nuts, washers, etc. in small quantities,
and many useful constructors’ items. Sheet
aluminjum 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 CONSTRUCTOR
SERVICES, Masons Road, Stratford on Avon.
Warwicks, CV37 9NF.

’——MINI ACCUMULATORS™————
2 volt MULTI-USE
Sealed Lead Acid Re-
chargeable Calls,
Size L450—I1'4" x I'}”
x 044", 3 for £1-85
inc. P. & P.

Size GA2—I'7" x 1.3"
x 057, 3 for €235
inc. P. & P.
GARFIELDS, 269 Rye
Lane, London, S.E.IS

PRINTED CIRCUIT IOARD'. Manufacturers
offer: PCB’s -for ALL “P.E. and P.W.”

projects published after June, 1974, at ONE
price, T0p each. Any 5 £2:88. PRODULTION
SPACE available for: PCB Produchon, PCB
and Electronic Design to Spec.: electroplating,
silk-screening, roller and electro tinning. All
art-work and photography undertaken. 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, Worksop,
Notts., S80 4TW. Tel.: Whitwell (Derbys.) 695.

fibre optic suppliers

MARE'S TAILS. Bulld a decorative display with thie
rroloulenllly finlshed unit. 22in dlameter with 7,000+
oks Immaculste. £10.
FIBROPLEX SIZE 1. FlexIble 440 strand ollu Hght condult,
bundie dia. 1-14mm. 40p per metre (£3 per 10m).
FIBROFLEX SIZE 4. 2-:286mm bundie dia. ﬂ 50 per metre
(£12 per 10m).
CIOFON 1010 84-strand plastic Hight conduit, bundle dla.
mm, O.D. 3-3mm. £1-20 per metre (£9-30 per 10m).
PLAITIC OPTICAL MO . For p!
from one source, internal offecta,
opﬂcll coupling. etc.
FP20 (0-Smm dia.}—8%8p per 10m; £4 per 100m.
FP40 (fmm dla.)}—22-20 por 10m £14 per 100m.
FPS80 (1-5mm dia.)—£4 per 10m; t30 per 100m.
OPTII(IT 103. Containa 2m Crofon 1810 plus 5m sach FP20,
FP40, FP80 plus polishing compound. A handy pack for
the nxp«lm.nlov £4-78.
LENSES AND REFLECTORS. We stock & range of 8 lensss
and 5 reflectors for use in proxlmny detectors, intruder
ehort range

batch
optical communlullom
OPTIKIT LS. 1 each of § lenssa, £2-50.
OPTIKIT RRS. 1 each of 5 refisctors. £1-50.
CIRCULAR POLARISERS. Cut that glare. Reduce speculer
refiection by up to zoxﬂnhnnco contrast on cris, LED
nixles,

green/neutrsal. 50mm equare “ﬂ 75mm £1. u, 150mm g£4.
LINEAR POLARISERS. For light vaives. stress analysis,
type HN32. Type KN42 le for high temp. use in projectors.
Uss & palr to make a peychedelic light show. Price as for
circular polarisers.
LIGHT SOURCES AND DETECTORS: MVE4 Miniature
{2mm) Red LED, {10+ 18p): MLEDS00 TOﬂZ Red LED,

{10+ 18p); MLED®2 Infra-Red Emitter, (? (10* I7p)
XC209-A 3mm Red LED. 20p {10+ 18p): X
Yellow/Green, 30p (10* 2Tp). 2N&777 Mlgh S.rulllvhy
Phuludullnglon Stlicon Dnlocl r, galn  x2.500. Sep
(10+ 48p); MRD150 Biticgn Photulunllllor—hlgh speed,

4us good seneitivity. 70p (10+ §7p).
**NEW MLS203. Latest Motorola Light Activated SCR.
High sensitivity 10mW/cm?®; high current 400mA (5A peak):
80V. Switch smait motors or relay direct from opticst
control, up to 24W power. £1-20 (10+ £1-19).
SEOSEB ULTRASONIC TRANSDUCER. For remote controt
40kHz. T)(IRI palr £3-50.

880 add 8% VAT to prices above
Sond Oln x 8in 8.A.E. for short form Hat.

FIBRE OPTIC SUPPLIERS

{Dept. PE), 2 Loudoun Road Mews
London NW8 0DN

(Pleses note change of address)
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FANTASTIC
NEW
MICROTEST 80

MEASURES [ zi—<.l
ONLY (REEer

90 x 70 x 18mm g
Amazing Value at £11-95

8 fields of measurement
and 40 ranges

Volts d.c. 6 ranges: 100mV, 2V. 10V, 50V, 200V, 1,000V
lZOkn/ }

-5V, 10V, 50V, 250V, 1,000V (4kD/V).
b 50pA, S00uA, SmA, S0mA, 500mA, SA.
Amp. a.c. 5 ran 250pA, 2-5mA. 25mA, 250mA, 2-5A.
Ohms 4 ranges: Low NN, 1 x 1,12 x 10,12 x 100 (da 1/10
di N fino a SMN).

1-5V, 10V, 50V, 250V, 1,000V.
+6dB, +22dB, +36dB, +50dB,

Capnclly 4 ranges: 25-F, 250uF, 2,500uF, 25,000uf.

SUPERTESTER 680 RICE
20,000 Ohm per Volt sensitivity
+ i @ Fully screened against external
mn:nctic fields Scale width
nd small case gimensions.(128 x
l 95 x 32mm) @ Accuracy and
stability (1% in D.C., 2% in A.C))
] of indicated reading @ Simplicity
and ease of use and readsbility
® Full ranges of accessories

® 1,00C times overioad ® Printed

circuit board is removable without £18 . 50
de-soldering ® More ranges than any

other meter. Ask for free catslogue. Accessories Extra
Accessories (extra) available to convert Microtest 80
and Supertester 680R into following SIGNAL INJECTOR,
GAUSS METER, ELECTRONIC VOLTMETER, AMPER-
CLAMP, TRANSISTOR TESTER, TEMPERATURE
PROBE, PHASE SEQUENCE INDICATOR—Send for
detalis.

MORE RANGES FOR
LESS MONEY!

AC/DC Multimeter type U4324

A-DC 0-06-3A-6 Rranges.

A-AC 0-3-3A-5 Ranges.

V-0C 0-6-1200 V-9 Ranges.

V-AC 3-900 V-8 Ranges.
Frequency in the range of 45 to
20kHz. Resistance: 500 ohm to
5 Mohm—S5 ranges. Decibel: —10
to +12dB. Accuracy: =2:5%. DC
+4% AC. Dimensions: 167 x 88

" "y £8 -85

E

ALPHANUMERIC NIXIE TUBES B7971
The Alphanumeric
NIXIE tube has the
ability to display
all the letters of
the alphabet,
numerals 0 thru 9

and special
characters in a
single tube.

From the stand-
pointofboth read-
ability and elec-
tricai characteris-
tics, the Alpha-
numeric NIXIE tube provides many unique benefits
including % 170V-21mA * All d.c. operation % Uniform,
continuous line characters of equal height * Memory
with simple solid state drive circuits % Readability in
high ambient light . . . 200 footlamberts brightness
* Long Ife with no loss of brightness * Character
height 24in.

Bases for above 80p each.

Price only 99p each plus 16p P./P.

JUST ARRIVED!!
NUMERIC INDICATOR TUBES

Uitra-long life, high quality, 0-9 and 2 independent deci-
mal points. Supply voltage 200V d.c. Current 14mA.
Pulse duration 100us. Character height 0-51, overall
8ize 1-4.

Brand new, %arnnlsad Surplus to manufacturer's
requirements. Type B5853st

1-25 £1-00; 25+ 90p; 100+ 80p;
1,000+ price on application.

Add 8% VAT to all tems + 35p P. & P.
ELECTRONIC BROKERS LTD.
49-53 Pancras Road, London NW1 2Q8
Tel. 01-837 7781
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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 pust a few examples, there are
stacks more!

Dazzling MINI-STROBE (po:ket sﬂe) £2°90

PEOPLE DETECTOR £3°20
Big-Ear SOUND-CATCHER vie .. £320
Mini DREAM LABORATORY .. £320

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’ JUST AS QUICKLY TOO!)
BOFFIN PROJECTS
4 Cunliffe Road, Stoneleigh
Ewell, Surrey

(Mail Order U.K. only)

CLEARING LABORATORY, scopes, recorders,
testmeters, bridges, audio, R.F. generators,
turntables, tapeheads, stabilised P.8.U.s, sweep
generators, test equipment, etc. Lower Beed-
ing 23

ULTRASONIC TRANSDUCERS
Suitable for INTRUDER DETECTOR
Practical Electronics, March 1975

Tx/Rx Pair £3-50 + 28p VAT

FIBRE OPTIC SUPPLIERS

2 LOUDOUN ROAD MEWS
LONDON NWS8 O0DN

METER REPAIRS. Ammeters, voltmeters,
multi-range meters, etc. Send to: METER
REPAIRS, 21 Mount Road, Thundersley,
Benfieet, Essex, 557 1HA.

ENAMELLED COPPER WIRE

S.W.G I1b Reet 1!b Reel]
10-14 £2:05 £1.15
15-19 £2:15 £1-20
20-24 £2:20 £128
25-29 £2:25 £1-30
30-34 £2.35 £1-38
35-40 £2.50 £1.45

All the above prices are inclusive in UK,

COPPER SUPPLIES

102 Parrswood Rd., Withington, Manchester 20
Telephone 061-224 3553

AERIAL BOOSTERS £3, P. & P. 10p. We
make three types of hoosters: L11-VHF radio;
L12-VHF 405 TV. Please state channel

numbers. L45-UHF-625 TV. S.A.E. leaflets:
LANCASHIRE MAIL ORDER, 6 William
Street, Stubbins, Ramsbottomn, Bury, Lancs.

*™ TREASURE TRACER
SMK l" Metal Locator

@ Varicag tuning
@ Britain s best seliing metal locator it
M Weighs only 220z

B Spesker and sarphone operation

& Knocks down to only 17in

8 Prebuilt search coil asssmbly

@ Five trangistor circuit

@ Thoroughly professional finish

STEREQ Pickup Pre-amp RIAA.

Suitable p.u’s 2-10mv output.
Features ultra low noise IC 70dB.
type. Max. output up to lv. rms.
(dep. on input). Frequency Response
20Hz-100KHz. Mains powered for
easy installation.

£5'95 incl. VAT. P. & P. I5p.
S.A.E. for details of other modules.
P. F. STEVENS Electro-Acoustics

8A CLARENCE ROAD
SOUTH BENFLEET, ESSEX

FOR SALE

PARTLY BUILT ELECTRONIC ORGAN. 12 x 6
stage dividers, 12 x oscillators (less toils).
Tone forming circuits, distribution panel and
circuit details. £18. WESTELL. Tel. Whalley
3769 after 6 p.n.

PRACTICAL WIRELESS, Dec. 60-Sept. 71,
130 issues—cost £15-97. PRACTICAL TELE-
VISION, Oct. 60-Sept. 72, 143 issues, cost
£17.39. Offers to Box No. 59.

MAGAZINES8—Practical Electronics 1967-
1974 and others. Offers to TREMLETT,
17 Radnor Road, Bristol, BS7 8QS.

GREENBANK ELECTRONICS new com-
ponents. Digital clock chip AY-5-1224 plus data
£3'66, data alone 16p (refundable on order).
DL747 06 in. “Jumbo” LED display now
only £2-:04. 4W carbon film resistors 4:7 ochm
to 47 MQ 1p each. Triac TAG 250-400 84,
69p. D32 diac 23p. 1N914/4148 3p. 2N3702/
3704 9p. Post free, add standard VAT. 94
New Chester Road, Wirral, Merseyside.
L62 5AG

ELECTRONIC PIANO (five octave) with
synthesised piano — honky tonk — plucked
string bass and harpsichord effects. Complete
with carrying case and service information.
Perfect working order and condition, £100
o,n.0, Send 8.A.E. for full details. FRANCIS
MORTON, 65 Malmsey House, Vauxhall
Street, London, SE11 5LU.

OSCILLOSCOPE Heathkit 10-18U for sale,
£54 value, six months old: £40 o.n.0.
COULSON, 39 8t, Bedes Close, Durham.

“GEMINI"’—PCBs with most components in
place; offers, POWELL, 20 Rushington
Avenue, Maidenhead, Berks.

WANTED

SERVICEABLE MAINS TRANSFORMER for
Solartron CD1400 oscilloscope. State price.
31];!ARPHY, 185 Otley Road, Harrogate, HG2

8 You only need soldering iron,
pliers and snips
® As seen on BBC-1 & BBC-2 TV

Send s.s.9. for leaflet

e £9.80  Sdiiines £13:75

P. & P.60p + 78p VAT P. & P.60p + £1-10 VAT

MINIKITS ELECTRONICS, 6g CLEVELAND ROAD,
LONDON E18 2AN (Mail Order Only)

LOW COST 1.C. MOUNTING. 100 I.C. pin
sockets 60p. Quantity rates. S.A.E. details
and sample. 7 and 8 hole plastic supports
5p/pair. (P. & P. 5pforder). LED (MLEDS500)
20p each post free. Quantity rates. P.K.G.
ELECTRONICS, Oak Lodge, Tansley,
Derbyshire, DE4 5FE.

TOP PRICES PAID
NEW VALVES AND TRANSISTORS
Popular T.V. and Radio types
KENSINGTON SUPPLIES (B)
367 Kensington Street
Bradford 8, Yorks.

“RADIO & TV SERVICING” books wanted
from 1961 onwards, any quantity. £2 paid per
copy by return of post. BELL'S TELE-
VISION SERVICES, 190 Kings Road,
Harrogate, Yorks, Tel. (0423) 55885,

P.E. WANTED. Any 1971, Jan. to Oct. 72,
and Feb. 73, HANNIS, Readmg 382641.
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SYNTHESISER

Modules by Dewtron®

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 SAR

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

BIB HI-FI ACCESSORIES
DCASSETTE TAPE RECORDER CARE KIT § £1.95
[DCASSETTE SPLICING AND EDITING KIT . « £150
OHi-FI STEREO TEST CASSETTE . . . . E2.10
0" TAPE EDITING KIT 9 & " .
DGROOV-KLEEN RECORD CLEANER . . . £1.85
COMPONENT PACKS
DCAPACITORS-Electrolytic-Tubular Submin-Mixed £0.50
[OCAPACITORS-P.C.B. Polyester-Mixed Preferred £0.50
DRESISTORS-Carbon Film-Mixed Preferred . . £0.50
DOPOTENTIOMETERS-Midget Carbon Track-Mixed £0.50
DEARPHONE , stethoscope style, 8 ohm dynamic . £1.00
[JHAND DRILL, (Leytool), compact precision drill, \
5/16"chuck.Gears totally enclosed.S/L bearings . £2.99 ‘( \
INTEGRATED CIRCUITS
DAUDIO POWER AMPLIFIER (National) LM380 £1.00
ODA.M.RADIO RECEIVER (RCA) CA3123E £1.40
OF.M.STEREO DECODER (Motorola) MC1310P £2.80
OTIMER (Signetics) NE555V  £0.78
OVOLTAGE REGULATOR (Fairchild) uA7805 £1.70
O VOLTAGE REGULATOR (Signetics) NES550A £0.80
OD.!.L.SOCKETS (Pk of 3) 8 or 14 pin  £0.50
OKEYNECTOR ,rapid connect tomains-single/multiple
leads.Built-in plano switches,neon & 13A fuse . £3.20
OLOCKFLEX RULE , (Rabone Chesterman), 3m/10ft

precislon pocket ruie.Easy to read, 13mm/}" wide
steel tape.Blade length lockable-power return.
£0.93 /

A superb rule. . . . . . . . - .
UIMICROPHONE , lIghtweight dynamic,remote start
stop, 200 ohms, 100-10kHz, 6mV average output . £1.80
[OSIGNAL INJECTOR ,audlo through video signals,
excellent for servicing amplifiers,radio & tv . . £3.92

CIEMNTRONIC

greet constructors with
EXCLUSIVE INTRODUCTORY
MONEY-SAVING OFFERS

SCIENTRONICS

is a new company organised to deveiop and promote efectronic
designs of especiai interest to constructors. We are priviieged to
offer, as our opening shot, a substantial quantity of selected items
no ionger part of the production programme of an internationaliy
famous British manufacturer.

These include transistors by Ferranti, Texas, ITT and others

made to stringent specifications, e.g.. E5401 with a guaranteed
galn at 1 micro amp. All these transistors are brand new and
guaranteed within the terms of our published specifications.
S.A_E. brings full list by return. Leads on components are

untrimmed
General NPN (N) One oft VCE HFE mA
Purpose PNP (P) price In Min.
ence

FRB 771 P ? £ *50 100 1
E5368A N 7 25 100 j
E5368B N 7:5 25 150
E5368C N 8 25 250 1
E5369 P 75 20 70 h)
Low Leve!
E5401 P 7.5 *30 50 TuA
ES5403 P 7-5 *30 100 10uA
E5404 N 7-5 *30 100 100uA
E5405 P 75 *30 100 100uA
Drivers and Switching (tested for low Vce (sat) )
FRB772 P 8 40 40

15 500
E5370 N 5 20 100 10
E5398 B 8 40 40 60
E5397 P 8 20 100 100
High Frequency (800MHz F)
E5399 N 75 30 20 3
ES5400 N a 10 10 il
XK6116 N a 20 10
High Voltage
E5407 P ] 65 50 10
ES408 N 7-5 85 50 10
‘Quantity Discounts (prices In pence per device)
Single 10 100 1.000 Single 10 100 1,000
5 4.5 3.6 3.0 8 7-4 5.7 4.9
7 7-0 55 4-5 -] 8 85 5-5

7-5 7-2 5-8 4-8

*intended for 10V working guaranteed but almost alli would
pass for higher voitage operation as indicated. Most can be
selected for higher voltage working at an extra charge of jp
per device.

RESISTORS

Most values in E.12 series are available in 5% or 10% tolerances.
Miniature types (—4W). Quantity rates applicable to orders of same
value.

0-8p each, 10 of same value 7p: in a range of useful values 100, 55p;
1,000 £4-50.

CAPACITORS

Ceramics from 1-1p to 2p each, 10p to 18p for 10, 77p to £1-45 for 100,
£6:25 to £11-75 for 1,000.
Electrolytics from 10-50 Volts; 1 to 220mF, 3p each, 27p for 10, £2:20
for 100, £17-25 for 1,000.

NIXIE DISPLAYS/SWITCHES/TRANSFORMERS/KNOBS/NUTS/BOLTS
etc.
Send S.A.E. for full lists and prices—REAL MONEY SAVERS THESE.

ENQUIRIES FROM TRADE AND BULK BUYERS INVITED
SPECIAL QUANTITY DISCOUNTS

[JSOLDERING IRON ,25 WATT, (Antex), X25,240V, o,
Very low leakage, 1/8"long lifebit (interchangeable) €1.85
0a/32"bit £0.45 [3/16"bit £0.45 {JEfement £0.95

[JSTAND, ST3,High grade base,chrome plated
spring, sponges and accormodation for spare bits.

CJLLTD.P.O.BOX 34,CANTERBURY.CT11YT
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ORDERING AND GUARANTEE

All goods guaranteed within terms of specification and in stock at time
of going to press. Send cheque or money order with order, or if ca;h.
send reg. post. Please state your requirements clearly. Satisfaction
guaranteed or your money refunded.

MIN. ORDER ' ' . £1. All goods sent post paid In U.K. Overseas postage
charged at cost. VAT—Add 8% total value of order in U.K:

SCIENTRONICS

Dept. PE4, 40 HIGH STREET, SOMERSHAM,
HUNTINGDON, CAMBS., PE17 3JA.
Telephone Somersham (04874) 321
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“SLO-SYN" 3-LEAD
SYNCHRONOUS STEPPING
MOTOR @ oo

easily reversed.

starting and stop-

ping in less than 5°

without  electrical

or mechanical

braking Simple

relay circuit can

be applied to give d.c. to winding for a maximum holding

torque of 3000z/in with 35V at 0-35A through winding

For a.c. (synchronous) operation at 120r.. 50Hz. Speed

§0r.p.m. al 60Hz, 72r.p.m. STEPPING Holding torque

at 50 steps pes second—100 oz/In. Can be wired to give

100 or 200 steps per revolution with accuracy of (51

per step non-cumulative. Torque characteristics can be

modified by simple R.C. circuits. Dimensions dia. 4in

body length 4}in, spindle length 2}in x #&in dia.

Weight 64lb. BRAND NEW in maker's packing. Offered
at less than half maker's price.

OUR PRICE ONLY £15. P. 8 P. £1

SPECIAL OFFER
LIGHT DEPENDENT
RESISTORS

Matched palrs Pioneer Type 174 similar to OPR 12. Resis-
tance 1ki) to 4k{). Dla. }in with 3in Hlanges

£1-50 for two pair (minimum) 10 or more pairs 50p.
per palrincl. P. & P

MAINS
SOLENOID

This little  unit  gives
vertlcal lift of approxi-
mately 1in through hinged
eibow . Bracket incor
porates 2 fixing screws. Length of arm, 2¢in 240V a.c.
Pull at coll is approximately 1tb. £1. FREE P. & P. Special

SILVANIA
MAGNETIC SWITCH
Now complete with reference magnet!

A magnetically activated switch, vacuum sealed
in a glass envelope. Silver contacts, normally
closed. Rated 3A at 120V. 1A at 240V. Size:
(approx.) 1<in long x }in dia. ideal for burglar
alarms, security systems. etc.. and wherever
non-mechanical switching s required. 10 for
£2-10; P. & P. 15p. 50 for £8-80; 100 for £15-50.
FREE P. & P. over 10.

MAGNETIC DEVICES SOLENOID

240V a.c. 50 P.C. rated 18/b pull, i}in travel push or pull.
Shackie both ends. length overall 4in plus 3in travel arm
x 2tin x 3}in high

Brand new £5-25 plus 60p P. & P. or ex-equipment £3
plus 60p P. & P

CARTER ELECTRIC

Similar to above with alioy gear case. 8§0r.p.m This item
is ex-equipment but perfect. £1-95. P. & P. 30p

SHADED POLE MAINS MOTOR

A quality shaded pole motor. Open frame. 3in high X
24in x 2in. Spindle 1in x #in. 1,420r.p.m.£1:35.P. & P. 20p.

SOLENOIDS
by WESTOOL

240 a.c. type. MM6
3ib pull, 2¢in x fin x
1;in. Travel lin 90p
each. P. & P. 10p.
240 a.c. type MM4. 2ib pull.
t3in x }in 1in. Travel }in
70p each. P. & P.10p, Quantity
discounts: 10-50 10%, 50 up-
wards 25%

quote for quantities.
ﬁ

AMPEX 7:5V D.C. MOTOR

an ultra precision tape motor
designed for use in the AG20
portable recorder Torque
450GM/CM. Stall load at S00mA
Draws 60mA on run. 600r.p.m. =
speed adjustment Internal AF/RF
suppression, in dia 1in
spindie motor 3in dla. x 1}in.
Origlnal cost £16-50. OUR PRICE
£4-25. P & P 25p Ou‘antlty

bl tal g

"
available 75p each. FREEP. & P

“LABGEAR ELIMINAC"”

P.S.U. 200-250V. 40:80Hz. Alternative outputs tully variable
(variac Incorporated). Output 1. 12V at 5A d.c. fully
smoothed. Output 2. 12V at 8A d.c. with ripple content.
Output 3, 20V at 10A a.c. 2}in x 2iin fiush 0-20V d.c.
m:c motor. In attractive grey hammer finish case. In maker’'s
carton. £27-50. Carr. 8 Pkg. £1-50

OPEN FRAME
shaded pole
GEARED MOTORS

{Dural gear case) 240 a.c.
28r.p.m. NEW HIGH TOR-

i Ig
QUE, approx. overall size
3gin 3tin x 2}in +

spindle tin dla. as Wustrated, £2-70 plus 30p P. & P
110r.p.m. with pressed steel gear case {slmilar to above but
slightly smaller). £2-70 plus 30p P. & P

FAN/BLOWER

Precision built in Germany
Dynamically balanced
mains unit (200/240) con-
tinuous rated. reversible
60mA on run. Size: 5in dla.
x 2iin deep. Back plate is
tapped for 4 fixing screws
(supplied). Well under
maker's price at £3 plus
40p P. & P

ALL PRICES INCLUDE VAT

Whilst we weicome official orders from established
companies and Educational Departments. it is no longer
practical to invoice goods under £5. Therefore, piease
remit cash with orders beiow this amount.

ELECTRO' TECH COMPONENTS LTD.

315/317 EDGWARE ROAD
LONDON, W.2
Tel: 01-723 5667, 01-402 5580

ON PRICES

1975

OVALUE

IMPORTANT ANNOUNCEMENT

is the year of challenge. Rather than
sit back and wait for things to happen.
we have produced our own policy to
help stabilize price structure and main-

Phoenix

Electronics
(Portsmouth) Ltd.

139-141 Havant Road,
Drayton, Portsmouth, Hants

PO6 2AA

tain the sevices which have made ELECTROVALUE
pre-eminent.

PRICES as shown in our latest catalogue (No. 7, issue
3) will be maintained at least until March 31st next (except
in severe cases of market fluctuation) and then held after
review for further 3-month periods instead of day to day
price changes.

CATALOGUE No. 7, ISSUE 3 is now ready with 112 pages
of bargains and information. Price—30p postpaid.including
25p refund voucher for use on orders for £5 or more.
DISCOUNTS apply on all items except the few where
prices are shown NETT. 5% on orders from £5 to £14-99;
10% on orders value £15 or more.

FREE POST AND PACKING in U.K. for pre-paid mail
orders over £2 (except Baxandall cabinets). If under there
is an additional handting charge of 10p.

QUALITY GUARANTEE. All goods are sold on the
understanding that they conform to maker's specification.
No rejects, seconds or sub-standard merchandise.
SUPPLIERS OF QUALITY COMPONENTS AND SEMI-
CONDUCTORS AT COMPETITIVE PRICES.

ELECTROVALUE LTD

All communications to Dept. PE4, 28, ST. JUDES ROAD, ENGLEFIELD
GREEN, EGHAM, SURREY TW20 OHB Telephone Egha}n 3603, Telex
264475 Shop hours: 9-5 30 daily. 91 pm Sats.

NORTHERN BRANCH: 630, Burnage Lane, B
: . urnage, M
M18 1NA Telephone (061) 432 4945 Shop hours Ds‘ily 9—5‘309pm. 9- ;;z,cnh;;;;r

Full member of AFDEC—the industry’s association of
franchised electronic component distributors.

Our prices include VAT at the current rate—and
carriage on all goods is free. 1

Send for our catalogue and price list—we'll mail that
to you free, too.

COMPONENTS FOR 1.C. APPLICATIONS BY
MR. J. B. DANCE

SAJ110  £1-96 SAJ180  £1-96 SAK110/115  €1.23
TAA775G £1-23 TAA930A £1-23 TBA790KSD  £1-96
TBA8B00 £1-96 TBAS50 £1:76 TCA250 £1-96

Please send your catalogue—free!

Name

360

Practical Electronics  April 1975




Practical Radio & Electronics

Certificate course includes a

learn while you build

3 transistor radio kit.

Everything you need to know
about Radio &

Oover 150/ 1  cecrronics
ways to
< f
engineer a o career for 3

}(— = m=CUT OUT THIS COUPONwm mows avesn s
r r Tick or state subject of interest.
be e u u e I Post to address below.

. repairs for a spare
\.} time income and

S

MECHANICAL DRAUGHTSMANSHIP Construction
| Soctety of TR o fuévesy?rs Institute a
NS T ey O D= CITY & GUILDS I
I Institute of (AMIED) 0 General Building
BE Engineers & General (all branches) 0
—] R I Technicians Draughtsmanship O Heating & Vent =] I
(AMIF) O Flec Draughtsman- Inst Clerk of
CITY & GUILDS ship O Works o
I Gen Mech Eng O  Architectural Site Surveying [m]
Maintenance Eng. O Draughtsmanship O Health Fngineering O
Welding G Technical Drawing O Road Construction O l
Gen Diesel Eng O Quantines
I Sheet Metal Estimates a
Work a Hydraulics a I
. RADIO & TELE- Chaerraie &
e o o B COMMUNICATIONS sRsaliap l
find out how : SLoin
TRICAL & Telecoms
I Eﬂl:ingg:Nlc Gen Radio & TV GENERAL I
CITY & GUILDS Eng O Agnicultural Eng. a
e S = Gen Flectrical RadicENmiatcurs Council of Eng I
I Engineering o Fam , O Institutions o
Flermeal Radio Servicing o ;[,,,,. Serence a
Installations [m} astics o |
I El:cm.cal Maths o
That's how long it will take you to fill in the coupon. Mail it today and l f,‘:';‘,‘:ﬁ:f,_;s o :g;g:?g#&{ I
we'll send you full detalls and a free book. We have successfully trained Elccton e iEns] O Institute of the Supplementary I
thousands of men at home—equipped them for higher pay and better, I & Electronics plotardi sy = E‘?ﬁfﬁ&{?&”al
more Interesting jobs. We can do as much for YOU. A low-cost home I athlon B Maaimi ‘ a I
study course gets results fast—makes learning easier and something MANAGEMENT & TTQ@UERS -
to iook forward to. There are no books to buy and you can pay-as-you- I 'I’:g?ulffﬂfz‘w pRabin 2 I
learn. & len-g:mtnl A:\:rﬁittsel aEnr:zs a G‘C‘E‘ I
Acetnts a ii;r(as:M'mem O | -choose from
. ) . . omputer # ero (7214 A
Why not do the thing that really interests you? Without losing a day's I fjg}{:",:‘"?,',',‘fm g Frgincering ] I58 ? &b-A ¢ l
pay. you could quietly turn yourself into something of an expert. I Work Study O Gen AcroEng. O | €vel subjects. I
Con:np[ete the coupon (or write if you prefer not to cut the page). No ;‘:: RETED
obligation and nobody will call on you . . . but it could be the best thing Estimating & I
i Planming 0 CONSTRUCTIONAL
you ever did. Storckeeping O institute of Buiiding Coaching for many
I Management 110B ((’/Izén(xs. including
H ABT Clerk of &G
Others have done it, so can you I Guay Conrol 8 wanes T o i
“Yesterday | received a letter from the Institution informing that my applica-
tion for Associate Membership had been approved. | can honestly say that this I I
has been the best value for money I have ever obtained. a view echoed by two Pos I I ODAY FOR A
colleagues. who recently commenced the course. —Student D.I.B.. Yorks. I I
“Complgnpg your course. meant going from a job I detested 1o a job that [ love.
4 with unlimited prospects.”"—Student J.A.O.. Dublin. I I
=y My training quickly changed my earning capacity and. in the next few years.
_a my earnings increased fourfold."—Student C.C.P.. Bucks. I I
To Aldermaston College, TPEO4 I
] FINO QUT FOR YOURSELF | Dept. TPEO4, Reading RG7 4PF
% These letters. and there are many more on file at Aldermaston College. speak gfi‘:‘%apim‘s Please : : : l
r‘q of the rewards that come to the man who has given himself the specialised know- I ADDRESS I
it 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 I I
help you. Write to: I - POST CODE I
ALDERMASTON COLLEGE o=
I . e . AGE. I
Df!pl. TPEO4, Reading RG7 4PF l Accredited by C.A.C.C. Member of A.B.C.C. l

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY S

Published approximately on the 15th of each month by IPC Magazines Ltd.. Fleetway House. Farringdon Street. London. EC4A 4AD Printed in England by Chapel River Press. Andover.
Hants. Sole Agents for Australia and New Zealand—Gordon & Gotch tA/sia) Ltd  South Africa—Central News Agency Ltd.

Publisher’s Subscription Rate including postage for one year. Inland £3-8S. Overseas £4-70 U.S.A. and Canada “13-00

International Giro facilities Account No. 5122007. Please state reason for payment. "‘message 10 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 morc than the recommended selling price shown on the cover. excluding Eire where the selling price is subject to V.A.T.. and that it shall not be lent. resold
or hired out or otherwise di dof ina il dition or in any horised cover by way of Trade. or affixed to or as part of any publication or advertising. literary or pictorial
matter whatsoever.
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COMPONENTS AND EQUIPMENT.
LOW PRICES- MEAN LESS VAT.

Youcanbuild the Texan and Stereo FM Tuner
TEXAN 20 - 20 WATT IC STEREO AMPLIFIER

| Features glass fibre PC board, Gardners low field tra.s-
former. 6-1Cs, 10-transistors plus dlodes. etc. Dusigned
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 tontrol
tacilities. Stabilised supply. Overall size 155in x 23in x 6}in
| mains operated. Free teak sleeve with every kit.

£31-00 (Carriage 50p) (also built and tested £37-50)
STEREO FM TUNER Features

capacity’
diode tuning. leac and tuning meter indicators,
stabilised power supply—mains operated. High

U435 20KV

MULTIMETERS

., (Carr.fpacking 35p)

U4324 20kWV
with case

with  steel

case 875 >/
U4313 20k1/V )

with  steel

case 12-50

U4317 20k{1V with case

U4341 33k V plus transistor
steel case

U4323 20k plus 1kHz OSC

performance and sensitivity with unigue station with case 7 U | B i
ﬁl‘n P dication iG stereo decoder. Overall size in teak | T2 k(L V sim type 5.5 Signotics phase lock I.C.'s. ]
< sl sleeve 8in » 2iin x 6}in. Complete kit with teak wg.giozfoulg%x)cnn/vznobusl ;52 il RCA linear I.C.'s.
sleeve R k1/V (Case €2 of q B
(also built and tested £24-95) £21-00 (Carriage 50p)  1pios anv 6.2 | TO3 power devices in PNP and NPN.
) TW20S 20kLV 10-00 i BC107 and 'BC range ' from 12p.
JOIN THE LARGE BAND OF HAPPY CONSTRUCTORS!  twaik sokiiv 13| Range of 'OC types. ‘
NEW SPECIAL PURCHASE | S100TR 100K(LV plus transis- Plastic power devices, rectiflers, zener
EMI SPEAKERS _ | o teser 29 | diodes up to 10W.
2 w! SPECIAL < NEW REVOLUTIONARY Power regulator 1.C.’s and many others.
.
St i URCHASE i SUPERTESTER 680R 8-pin DIL sockets 14p
o P 1 T 1
N— : 680R Multi-tester 850 | 14-pin DIL sockets 15p
AR InRaNsngchas | 1TE10 AC Multivoltmeter 1975 !
AM/FM tuner modules spaa;cws (Carr pascok- | +TE15 Grld dip meter 440kH2- 16-pin DIL sockets 17p
Mﬁ‘"‘n" "5".#:5.‘.73."“29‘;'.’437‘.0..-. e high quality ;)n’g. [ G0 O KD 1T2£?5H;8 AEREYTEiE b 19-50 | 705 1.C. sockets from 40p
1 b . medi d VHF [ Tocr = -Di .
brbmacas bands - Aeduires oy 16 restors ang | "1S0TC 10 waus b 4 meter 2.5 | 24-pin DIL sockets  £1-15
Capacitors and a switch 1o compiste Supplied with | ONmS twin cone£2:20 £ TE20D RF Generator 120kHz- 28-pin DIL sockets £1-25
cirguitas and spec data . ! EW 15 watt 8 ohm with tweeter £5-25 mHz 18-95 |
™ Gandwtin STomcoate | 350,20 wall B 15 ohm wih tweele’ | 4TE2D AF Generator WH
grgl:\i‘l“:gynoua T * Polished wood cabinet £4-80 carr.. | .;&g‘;gzm circuit transistor 3 [ NOMBREX TEST EQU l pM ENT
I
T o St ;gsrdr\sl iciispleachionsplaain I e 1220 i Model 35 Stabilised Power Supply 1
| AM Egﬁf'?lf",{v;c P ] TT145 Compact transistor i A short cnrc;m prolofpower supply delivery
t-in 1 B - |
Supply 6Y nelguanu earth LP1179 and LP1171 £7.50. Tégfges' RC osc. M- 1475 | up to 30V at 1A. Built-in Volts and ammtezt;rssd
uitable Ferrite aaria P - .
g 200kHz 19-75
Ampilflers with controls UHF TV TUNERS +C3042 SWR Meter 5.75 | Model 40 Wide Range Audio Signal
E1210 12 volt 24 + 24 watts 8 ohms 825 ; S ,ggggg‘ f:;':i’_';;'ﬂa“lf‘“f'zﬁzf 12:95 Generator . _ |
SAG 14 Mains 7 + 71wa(tsa t;hn:‘s u;g fﬁf‘er;‘edici;;:'m“on_ Bran new. | _tester 1550 A high stability signal generator using the
SAC30  Mains 15 + 15 walls § ohms {Postpacking 25p each) | €1-5 Scope 500.000kHz (carr low distortion Wien bridge principle.
CAQ38 9 volt 1} + 1} watts 8 ohms 685 | o o ariable tuning £2-50 an o : 10Hz to 100kHz in 4
CAO68 12 volt 3 + 3 watis 8 ohms 1050 | A y | *C3043 5 CH FIA meter 1-  Lovering z 1o z In ranges.
TYPE B ¢-button push-button {ad LA §
AM/FM MODULES 7 justable) £3-50 iRe332g:éesub e g:g dbustable output from imV to 1V.£28|ne
Muliard LP 1186 FM tuner (front end) iCapacilor {ZOp 210 | andsquare waveOUtDUt' 5-90
with data 10-7 MHZ O/ 4-85 2A1 vargpie transformers Model 41 RF Signal Generator
7 dul 2-50 carr. £1) N .
Mllor Lp 171 AM/FM modute 23 | PA DISCOTHEQUE Rasts! acthity counter 0-10¢ Covering 150kHz to 220MHz in 8 ranges.
Mullard LP 1179 AM/FM front end 4-85 | LIGHTING EQUIPMENT (carr. €1 9:97 | Built-in in AM mod. Output up to 50mV.

Mullard LP 118510-7 MHZ IF unit with data 4-50
FM & AM TUNERS & DECODERS

Mains unit for above (carr. 50p) 3-

TEST EQUIPMENT

" ts! PRICES.

16-

a

VAT 8% EXTRA
ON ALL ITEMS

i SEND NOW FOR OUR NEW |

| FREE LIST NO. 36 FOR OUR
COMPLETE RANGE OF OVER
10,000 SEMI-CONDUCTOR

| DEVICES AT NEW LOW|

ETTL 7400 series’ 1.C.'s from 16p each. ‘

50 Cosmos 4000 series  1.C.'s from 11p each.
5~ Linear op-amps from 40p each.

5% Crystal calibration facilities. Large linear

i TAPE HEADS

Marsiot XRSP/17 § Track High
Marriot XRSP/18 + Track Med.
Marriot XRSP.36 ; Track Med
Marriot XRSP/63 } Track High
Marriot  Erase Heads for
XRSP 17,18/36 (XES11)
Marriot BX1ZE 343 ¢ Track
| Erase
F/RPI Record/Play  Track
H/RP Single Track Rec/Play
Bogen Type UL290 Erase
Miniature Stereo Cassette
Rec/Play
(P.P. 15p}

250 Covering 150kHz to 300MHz in 8 ranges.
3 Highestrange in harmonic. Built-in AF mod.
115 Output up to 50mV. Circular scale. £17-50
;5 Model 43 RC Bridge !
Null indicating bridge for resistors and
13| capacitors. Resistance range 10R to 10M
3% +2% at centre scale. Capacity range 10uF
150 | to 100uF +2% centre scale except 1uF
,.25 | to 10uF range =5%. Power factor measure-

scale with slow motion drive. £35-00
Model 42 wide Range RF Signal Generator

ment 0-70%. £16-50

Model 44 Inductance Bridge

EXCLUSIVE __ (] accuracy. Q measurement from 0-1-1,000

5 WATT IC N

FM5231 (TU2) 6 volt FM tuner 7-95
TU3 12 volt version (FM use with De-
| coder) 7-95
I SD4912 Stereo Decoder for TU3 12 volt 795 ‘
SP62H 6 volt stereo FM tuner 11-95 | Without doubt U.K s best range of |
A1007 @ volt MW-AM tuner 4.80 ': modular and complete equipment
Sinclair 12/45 volt FM tuner stereo ! :'cgc:‘;:gr«lesmx::;gkersmw;:oprm?: |
recorder for above 7-45 ' .
A1018 9 volt FM tuner in cabinet 13.g5 § lenses. et ete.
A1005M (S) 9-12 volt Stereo decoder FREE stock lists (Ref. No_18) on
EMMorabions) 750 | P 5t MENRY'S: DISCD
1067 12V Stereo decoder gen. purpose 6:50  CENTRE. 30;’ EDGWARE ROAD, |
Gorler Permeabllity FM tuner (front end) TEL. 01-723 6363 |
107 MHZ O/P 4-20 {
PREAMPL‘F‘ERS EP27 LOW COST SEVEN SEGMENT
' Sinclalr Stereo 60 Preamplifier 675 | P
E1300 Cart/Tape Mic Inputs 9 volt 2-85 1LSEDD Oigit Height in. £1-35. P. & P.
E1310 Stereo 3-30 mV mag cart 9 voit 4-75 450 R ARGEA TTERY
FF3  Stereo 3 mV tape head 9 volt (D | |t T e
3402 Stereo 5-20 mV Mag cart mains 5-85 | pHILIPS 12V FLUORESCENT INVER
EQ25 Mono 3-250 mV TYape/Cart/Play TOR for 8W tluorescent tube. Sup-
9 volt 595 || fies with instr. and tube £3-50.P & P

STC AND ITT MINIATURE RELAYS,

POWER SUPPLIES MAINS INPUT
150R 6V 2p.c.o.. 180R 612V 2p.c.o

{*chassis-rest cased)

Henry's Radic

AMPLIFIERS WG

Special purchase 5 walt output B-16
| ohm load. 30 voitmax. d.c. operation,
compiete with data. Price £1-50 each
or 2 for £2-85. Printed Circuit Panels

Measures 1uH to 100H in 4 ranges =5%
7 +10%. £27-50
Modei 45 Direct Reading Frequency Meter
10Hz to 100kHz in 4 ranges. Input from
10MV to 5V £28-90
All models except Model 35 are internaily
powered from 9V battery (extra). Carriage
and packing all modeis 37p.

50p.
| CALCULATORS i
Sinciair Cambridge  Kit.

£9-95 {Inc. VAT)

Sinclair Cambridge (Buiit)
£12.95 (Inc. VAT)
Sinclair Memory.
(inc. VAT)
Sinclair Scientfic, £19-95
£14-50 (inc. VAT)

£17-95

; . 2-25 | 1B5R12V2p.c.0. 1250R12/552p c.o . b
A ad’rs 22 | 1700R 1824V 2 pco. 1800R 24V
HC244R 3/6/74/3V. 400 MA stabilised 5-50 | 4p.co Z0OR B2V 2p.co. 4000
“P1124V ;A 3:30 3'g° BRAND NEW 60p. P & P 15p
*P15 28V, $A 330 | 40.7 MHZ MINIATURE CERAMIC IF
*P1080 12V 1A 4-70 7-80 | FILTER 40p per pair. P & P. 15p.
“P1081 45V 0-9A 7:80 | 51414 Plessey SW Power Amp I.C
P12 44-12V. 0-4-1A 7-15 | £1:65. P & P 15p

SE101A 3 6/9/12V 1A stabitised 1275 | 40KHZ  ULTRASONIC  TRANS.
P1076 3/44/6/7+ 9/12V. A 420 | DUCERS, £5:90. P. & P 25p. TAA 960
SEB00A 1-15 VoLt 0-}A stabilised 17-50 | 40KHz amp £1:75. P & P. 15p

Electronic Centres
404-406 Electronic Components & Equipment 01-402 8381 A/ F1and
303 PA-Disco-Lighting High Power Sound 01-723 6963

302 Special offers and bargains stare
Allmail to 303 Edgware Roac London W2 1BW

Prices correct at time of preparaticn. Subject to change without notice. E.80.E

NOW OPEN SUPERMARKET

Come and browse round the new com-
' ponents supermarket at 404 Edgware Road.

Bargains galore. Goodie bags. Com-
ponents, etc.
 WATCH FOR FURTHER DEVELOI‘—%MENTS!

™

Electromcs
Centres Open
9am-6pm



