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DGOLA Soldering

Instruments add to
your efficiency

ADCOLA 64

for Factory Bench
Line Assembly

A precision instrument—supplied
with standard 3/16” (4.75 mm)
diameter, detachable copper E

™

chisel-face bit*.

Standard temp. 360°c at 23
watts.

Special temps. from 250°%c—
410%.

*Additional Stock Bits

(illustrated) available

COPPER
B38 . — 3.2mm  CHISEL FACE
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CHISEL FACE
P T SCREWDRIVER
B 24 4.75 mm  3CRE

= — »

" — 24 mm

for fast, easy,
reliable soldering

Contains 5 cores of non-corrosive
flux, instantly cleaning heavily
oxidised surfaces. No extra flux
required.

THIN GAUGE
SOLDER,
ESSENTIAL FOR
soldering small components
and thin wires. High tin
content, low
melting point,
60/40 alloy, 170 ft.

SAVBIT ALLOY
ALSO REDUCES
COPPER BIT WEAR.
Economically packed for
general electrical
7~ and electronic
“Tes soldering. 75 ft.
“i. 18 gauge on

‘ﬁ plastic reel. 22 gauge on
7 Recommended plastic reel.
; Recommended

retail price 75p

retail price 75p
=4

A RANGE OF INVALUABLE FOR STRIPPING
SOLDERS IN HANDY FLEX, THE NEW AUTOMATIC
DISPENSERS. OPENING BIB WIRE STRIPPER
/ AND CUTTER, easily

REF. ALLOY SWG L ::ﬂ;g;:%le o
A 6040 18 15 e t diameters. Plastic
S " o 4 i\ covered handles
u(s."(:;_ Savbit 18 Isp =y can also be used
ted) I \ as wire cutter.

15 o0 22 20p¢ \ Recommended

\retail price 50p

*Recommended Price

From Electrical and Hardware shops..1f unabtainable, write to:

Multicore Soldérs Ltd., Hemel Heémpstead, Herts.

B12 & — 475mm EYELETBIT
r

B 58 — 6.394 mm  CHISEL FACE
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Don’t take chances. We don't.
All our ADCOLA Soldering
Instruments are of impeccable
quality. You can depend on
ADCOLA day after day. That's
why they’re so popular. You get
consistent good service. .. relia-
bility ... from our famous therm-
ally controlled ADCOLA Element
and the tough steel construction
of this ideal production tool.

. Write for
D C O L price list
TRega Tradle Markl and
catalogue

ADCOLA PRODUCTS LTD.,
(Dept. L), ADCOLA HOUSE, GAUDEN RD., LONDON, S.W 4. |
Telephene: 01-622 0291/3 - Telegrams: Soljoint London Telex e Telex: Adcola London 21851
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The great new (971 % ‘/ &"f-. %{;
edition of Lasky's famous s W 5 ": T
Audio-Tronics catalogue @ \\—' N 1 1 i,
is now available- FREE on

request, The 44 newspaper
size pages- many in full
colour -are packed with )
1000's of items from the S
largest stocks in Great ROP ‘}r-
Britain of everyching for the ?’ﬁ( i
Radio and Hi-Fi enthusiast,
Electronics Hobbyist,
Serviceman and
Communications Ham.
Over half the pages are
devoted exclusively to
every aspect of Hi-Fi
(including Lasky's budget
Stereo Systems and Package
Deals), Tape recording

and Audio accessories,

and introduces LASKY'S
AUDIO-TRONICS CREDIT
CARD SCHEME offering holders \!
one month's interest free credit
up to £50. Send your name and
address and |5p for post and inclusion
on our regular mailing list.
LASKY’S RADIO LTD. (Dept. PE)
3-15 Cavell Street, London EI 2BN




Practical Electronics

Discosound

P. A. AND DISCOTHEQUE EQUIPMENT

—A COMPREHENSIVE RANGE COVERING EVERY REQUIREMENT
AMPLIFIERS, MIXERS, LIGHT CONTROL UNITS.

D.J. 01

D.J.10] Mixer Pre-Amplifier

Six inputs allow full mixing facilities for ail type
of equipment. 9V batterv operation.

Bize: 10{in X 2%in x 4§in.

Suggested Retail Price £14

D.J.102 Discotheque Mixer Pre-Amplifier

Four inputs each with its own voluine control plus
master volume control, PFL monitoring and mic
override switches. 8ize: 10%in X 4in X 4in.
Suggested Retail Price £23

D.J.105S P.A. Amplifier

4-channel mixing facilities each with separate inputs
and volumne controls. 30W r.m.s. power output:
a.c. mains 200/250V a.c. Bize: 11Jin X 3in X 6in.
Suggested Retail Price #41

D.J.70S Integrated Mixer Amplifier

Power output 70W r.m.s. 4-channel mixer with
separate inputs and volume controls, plus master
volume and separate basa and treble controls.
Nize: 13}in X 5in X 6in.

Suggested Retail Price £63

D.J. Disco-Amp.

Designed specifically for use with discotheques.
Power output 100W r.m.s. Two mic. Inputs and
two gram inputs, with independent volume controls
plus bass and treble controls. Incorporates many
exclusive features. Front panel size: 164in X 7in.
Suggested Retail Price £85

|l psoimmer X |

pre=s

Discosound 40 Discotheque Pre-Amplifier

Features independent inputs and volume eontrols for
two microphones and two turntables plus separate
bass, treble and master volume controla. Self-
powered and ideal for use with Discogound 100
VFower Amplifier (is capable of running 10 ot these
power amplifiers—total 1,000W). Front panel sjzc:
164in X 7in.

Suggested Retail Price £40

Discosound 100 Power Amplifier

100W r.mn.s. power amplitier (at 8 ochms) utilislng
all silicon transistors and features full automatic
overload against short or open circuits. Frequency
response 20-20,000Hz £3dB. Distortion less than
1% at 70W ran.a. £1dB. Bize: 10}in x8in X 7in,
Suggested Retsil Price £49-50

D.J.103S Stereo Pre-Amplifier

A high quality stereo discotheque pre-amp unit.
Incorporating two microphone and two turntable
inputs each with independent volume control, plus
bass, treble, balance and master volume control.
Offers full mixing and monitoring facilities. Front
panel gize: 16in X 3}in.

Suggested Retail Price 249-50

D.J.30L Psychedelic Light Control Unit

3-channel light unit enabling bass, middle and treble
frequencies from the amplifier to be operated
individually. Handles 1,000W per channel.
panel size: 10in X 6in.

Buggested Retail Price £37-50

Front

D.).40L Sound Operated 3-channel light
unit

Features built-in microphone which eliminates the

need for connectlone to any amplifier or sound source.

Handles 1,000W per channel. Front panel

wize: 16}In X 3in.

Suggestied Rotail Price £56 25

D.J. DIMMER 3000

3-channel light dimmer unit offered in two versions:
Dimmer 3000—a straight 3-channel dimmer unit

with maina input and three light outputa.

Dimmer 30008—for use in conjunctlon with D.J.30L
Light Control unit only and has three mains inputs
and three light outputs. Front Panel alze: 10in X 8in.
Suggested Retail Price £32:50

Discosound Disco-Wheel
A projector designed to project a range of liquld
wheels and colour cbange wheels for special lighting
effects, adding colour and varlety to any form of
entertainment. 8ize: 7}in x 10}in x 3}in.

uggesied Retall Price £50

A range of complete Discotheques with
matching Speakers also available.

DISCOSOUND PRODUCTS ARE GUARANTEED FOR 12 MONTHS

For full details of the Discosound range of products call at or write to your nearest
Discotheque Centre — Demonstrations given at any time.

HENRY’'S RADIO LTD.,

DISCOSOUND
122 Balls Pond Road, London N.1. Tel: 01- 254 5779

May 1971

309 Edgware Road, London W.2. Tei: 01-723 6963
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NEW FROM TRS

Ty

This money saving STEREO 8 + 8 AMPLIFIER 13 4.5 5

in a new PRE-ASSEMBLED MODULAR PRESENTATION

STEsg

ion i dul bl f i g - .

A new pneeption in y which makes construction [ ] fg:q’;;:r:yldare:p,. 50Hz Complete kit assembled ready to wire up
even easier then ever and results even better. Two pre-amp @ input: 110mV per P.U. with mains lead and instructions. Un-
and two power amp modules, factory built, tested and guaranteed radio 240mV. o surpassed value at only

by a world famous maker come to you ready mounted with @ Output: ' 8W per channel,
mains power unit on chassis forming part of the attractive TRS : Rﬂss'l_nltg 3-50-k5|ilhl|Y fess
cabinet which simply need wiring for immediate use. A generous ° :::Md.::’ ;T:Y‘b::‘:}l:“ilits
8 watt RMS output per channel into 3-5 ohms is assured. Cabinet @ Bass/Treble/Volume/Balance
with aluminium front, charcoal grey top and wood sides measures Jinput/On-off controls.

12in X 84in x 2}in. Very attractive appearance, @ Excra easy to.install.

£17-50

Carriage and packing 38p in U.K.
Descriptive leaflet on request

FOR YOUR STEREO 88

OR OTHER HI-FI SYSTEMS

Plinth and motor assembly comprising modern

COMPONENTS CORNER MORE AMPLIFIERS FROM TRS

VYNAIR speaker and cabinet covering by ICl.
Send Sp for samples—refundable on purchase.
124p per sq.ft. £1.38 per yd. 48in wide.

BONDACOUST speaker wadding lin thick,
18in wide, per yard 42¢p.

VEROBOQARD in all latest sizes and forms.
inc. 24inx 33in, 16p; 24inx 5in or 3%inXx 3}in,
23p; 33in x Sin, 26p; 17in x 3}in, 75p.

VOLUME CONTROLS. Long spindles ali
values 5Kohms to 2meg., log or lin,, less switch
174p; with switch 25p.

Twin ganged stereo, 5K to 2meg. less swicch,
48p; with switch 100K to 2meg. 52p.

MULLARD VALYE AMPLIFIERS
5.10 basic kit (mono) £10-99. Carr, 28p.
2 valve mono pre-amp basic kit for above
£7-65. Carr. 28p.
lg—lﬂ stereo amplifier kit £18-99.
63p.

TRS 50 WATT VALYVE AMPLIFIER
A ruggedly built unit in ventilated steel
case with carrying handles: size 12inx
8inx 8in. Two inpuc channels mixable
(10mV and 150mV) bass and treble controls.
EL. 34's output (mono) in push-pull, with
fixed bias. Excellent for P.A., musical
groupwork,etc. Brand newand guaranteed
£30. Carriage 75p.

Carr,

style teak finished plinth cut to take famous
Garrard ATé auto/single playing unit wired for
:’('cn:, :itq_shlird unokde grey perspex lid,
inth and A ess cartridge .
{Carr. and packing 53p). "2 so

SPECIAL CARTRIDGE OFFER TO

PURCHASERS OF ABOVE ONLY
Acos stereo 6P93-| (sapphire) £1-25.
Sonotone 9TA/HC (diamond) £2.

AD96K (Mag., diamond) £3.50.
Various magnetic types from £3-50.

TRS SPEAKER BARGAIN
Ready now — SPEAKER AND CABINET
ASSEMBLY comprising
8" unit (4 ohms) and easy to put to!ecber flat-
pack cabinet ported and lined, size 18” X 127 x 9",

£5-50 (Carr, 40p).

[}

STEREO BALANCE CONTROLS, Log/
Anti-log 5K, 10K, 4, | or 2meg., 55p.

TRS

RADIO COMPONENT SPECIALISTS
70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY
Tel. 01-654 2188 ¢, %2, Almst next to

Thornton Heath Stn. (S.R,)

RESISTORS, CAPACITORS, WIRE, etc.,

EX RENTAL TV's
19”7 — £29-95
23" — £39-95

All Channels 405/625

2 Years Guarantee.
Free List by return.

Fingers

The more ‘fiddly’ the job, the
more you depend on your
finger-tips. Make sure minor
burns and blisters don’t rob
them of their skill.

Apply BURNEZE, pronto!
This unique scientific aerosol
cools the heat out of a burn in
just 8 seconds, anaesthetizes
pain, reduces swelling.
BURNEZE - the clever tip for
burnt finger-tips.

From chemists.

17* Shim line TV's £11-85, 19° Slim line TV's £15.95. Guaranteed 2 years.
s:nd for List. Carr, & Ins, all sets £1-95. Dally demonstrations to personal
shoppers,

TEAK HI-FI STEREO CABINETS £14-95
Brand New 44° wide X 16" deep X 18" high with Leps. A superb piece ot
furniture. Carr. £1-00.

'I:R:'S,Ss BUTTON SWITCHING UNITS. 4 Banks 17p. 6 Banks 27p
o . 5p.

( N8N8

;Inn;;:t;r Bl?u)l(osi:,.?:: 25p each. | TV TUBES REBUILT Potter & Clarke Ltd Croydon CR9 3LP
I€ L . 0.
EPEAKERS Stp 25 801 BRAND| GUARANTEED 2 YEARS
TRANSISTORS Post Free
AC 126 AF 179 OC 81 Scores
R Kb FLOG LIST No. 6 Ew
AF 11 8 T tspeacn * Y Bargains
5p eac
POTENTIONMETERS 23p each ‘ SEND S.A.E. OR CALL AT ANY BRANCH FOR YOURS
|
Double & " H HUGE RANGE OF SPECIAL SNIPS | ENORMOUS PURCHASE, GUARAN-
Switched | 300 KIU500 KQ | 34” shatt 1 SSTEREOS, DECKS. TAPE RE- | TEED. APPROX. HALF PRICE.
B , SPEAK- | WORLD
Double & | 500 k100 KO |2° shat Ry e TORS, " vaLves, | Famous % TAPE 5
e ~ COMPONENTS—NEW BRANCH | Standasrd Play Double Piay
s:tl‘tc:e: 1 MEG/100 KQ | 11" shaft AT 77 EAST ST., SO'TON. 150ft. 12p 3in.  300ft. 20p
3001t, 23p din.  600ft. 40p
Post. & Pack, 5p.—4 for 10p TECHNICAL ggg;: ;g: 5il;~ {.gggﬂ. ;gv
n . 53in. 1, ft.
KNOBS 100,000 to TIMD/N(; L2008, 635 7in. 24001, 8138
clear (Brand New) | 14—£395, 177 & 1955, o T T Fs
B . Y { 1. .
"I,oo'tn:s:r:gd Rdu'dio &T.V. knobts 20? 217 & 23"—£6-45. * Portsmouth—1350 Frauon|RdA din. 4501t 27: sin. 1,8001t. ‘1,{3
e?m?mo p. (It you require sets 2 to Exchanged Bowls. Carr. 53 s el. 22034 § 5in.  000ft. 53p Siin. 2,400ft. £1-70
ped Bowls. Carr. 53p. * outhampton—n&771§a|st25518,5I 53in. 1,200ft. 65p 7in. 3.600ft. 22-40
- m el 7in. 1,800ft. 93p
DUKE & CO. (LONDON) LTD.  Bricheon—6 Queens R oo S

621/3 Romford Road, Manor Park, E.I2

Phone 01-478 6001-2-3

Stamp for Free List

* A*ARUNDEL-AN Mail Order
15:17 QUEEN ST. Tel, 882299

Postage g rerl. 3in.  600ft. 43p
Post Free lesw 5°, on threc reels.
Quantity and Trade inquiries invited
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28 BURNT MILL
ELIZABETH WAY
HARLOW ESSEX

HARLOW 32947

3

Why wait weeks ? — ALL OUR ORDERS

DISPATCHED BY RETURN OF POST!
Transistors, Diodes and Integrated Circuits

A) DIODES &

RECTIFIERS

IN400|
IN4002
IN4003
1N4004
1N4005
1 N4006
1 N4007

7p
8p
%
10p
12p
14p
20p

Compare
our prices

WOOS5
WOl
WO4
WO6

40p
45p
48p
50p

B) TRANSISTORS

2N696
2N930
2N930A
2NJ613
2NI711
2N2369
2N2484
2N2605
2N2904
2N2904A
2N2905
2N2905A
2N3053
2N3055
2N3442
2N3638
2N3866 £
2N4347 £
2N4356
40411
ACI38
ACIl41
ACI4IH
ACJI41HK
ACI41K
ACI42

I15p
25p
30p
22p
25p
20p
34p

1-50
1-50
35p

£2:50

15p
20p
25p
25p
27p
I15p

ACI42H

ACI42HK

ACI42K
ACI87K
ACI88K
ACI9I
ACI92
ACI93
ACI93K
ACI94K
ACI94
ADI|42
AD262
BDl62
AD262
AD263
AF106
AF109
AF139
AF166
AFI170
AF172
AF200
AF201
AF239
AF239S
ALI02
ALI03
AUI03

20p
27p
25p
Natched
pr. 50p
15p
15p
20p
Matched
pr. 60p
20p
50p
Matched
pr. 90p
35p
40p

BCI09
BCII3
BCI14
BCIIS
BCI16A
BCII7
BCI25
BCI26
BC132
BC134
BCI37
BCl42
BC143
BCl44
BCI45
BC147
BC148

Ip
20p
20p
25p
30p
30p
20p
30p
20p
20p
30p
35p
40p
35p
30p
I5p
Ip

Send 10p
for price
list or free
with order

Component Discounts
10% on orders over £5

AUI06
AUI107
AUI08
AUI10
AUITI
AUY2IA
AUY22A
AUY35
AUY37
BC107
BC108

95p
70p
65p

£l
70p
60p
70p
45p
60p
Ilp
Ip

BCY70
BCY7]
BCY72
BFI52
BFI53
BFi58
BFI59
BF160
BFI177
BF178

BFI79C  40p

BFX86
BFX87
BFX88
BFY34

30p
30p
25p
30p

BFY50
BFY5I
BFY52
ME0404-]
ME0404-2
MEI(00I
ME 1002
ME2001
ME2002
ME3001
ME3002
ME400!
ME4002
ME6001
ME6002
MES8001
ME8002
ME8003
MES001
ME9002
MELII
MELI2
MEU2I
MEU22
0C25

50p

50p
37p

C) INTEGRATED
CIRCUITS
709C (TO-99)95p
709C (DIP) 95p
741C (TO-99)
£125
741C (DIP) £1-25

POSTAGE & PACKING PLEASE ADD 10p TO YOUR ORDER

Practical Electronics

May 1971

2N3055
115 Watt |5 Amp

2N3053
| Amp TO-5
BCl07 Ip
Also BCI108 and BC109

AF239
UHF: 5 DB at 800 MHz

wol 45p
| Amp, 100V Bridge Rectifier

AD26271 PNP Matched

BDI62 [ NPN pair 90p

10 Watts, AUDIO OUTPUT
PAIR

50p

70p

22p

40p

AD142
80 Volts, 10 Amp TO-3

AUI03 £l
155 Volts, |0 Amp TO-3

AUI06
320 Volts, 10 Amps

BC147/8/9

High gain LOCKFIT
ME1001

45 Volt high gain
4041 (

30 Amp, 150 Volts
IN400! 7p
I Amp, 100 Volts
BFI79C

250 Volts TO-5
BFY51/2 20p

2N3866 £1-50
| Watt output at 400MHz

BCl14 20p
High gain: 200 at ImA

741C

DIP or TO-99
High gain operational amp.
S/C proof

I15p
10p

£2:50

40p

£1-25

355
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The Eagle Annual.

Sorry, no Dan Dare, Digby or P.C. mounted on a‘separate unit with a pocket
49. Because this is the new Eagle clip. £16-00.
annual catalogue. And it’s packed with

Everyv item in the annual has been
interesting things. Like the new TSA 151  specified or selected by Gerry Adler. Eagle
stereo amplifier: it uses a new block is Gerry’s baby, and he’s verv fussyv about
construction silicon output device for

what goes out under the Eagle banner. He
absolute reliability. It's got low noise gets very twitchy at the thought of a duff
silicon transistors throughout.Its output  diode. A bit like the Mekon in fact.
is 15 Watts per channel. That’s 15 Watts But he does it for a reason.
- RMS, not an exaggerated figure for He believes that if the first Eagle
maximum music power.

product you buy is O.K ., you’ll come back
The price? A very reasonable £36. for more.
And for people who like to listen to That’s what’s made Eagle a success.
stereo undisturbed,we've got the new SE
100 headphones.

Eagle International
we don’t stand still.

Coptic Street, Landon WC1A 1NR
Tel: 01-636 0964

Dual cone transducers are used
throughout,and to keep the weight down,
the independent volume controls are

hones/Accessories
5

o — s

SE 28 Studio Steren Headphonas
tuch

SE B0 Studio Stereo Hendphones
Hased on an entitaly naw open huftic
. conenpt the SE.B0 Stareo Handihones
\ have bosn developed 1 brang 8 new
standacd 8 comton 1o protassionaty
P who have 10 waear 8 headsat for vary
o : 1ong sessions, Recording Engineers
ot cat Monitor Units; Broadcastons, D Js. sic
individuat Shder tone
a Fist of features which include the use
of fine inathees 1or Datding,

Fromunncy N

Fraquency Heoge ancw -
Vo channe Matcheng npadanc.

{006 s tmpassnca.
et chamnet Marching bmpwdencn 16 e cor

HWMA 309 Headphone and Boom
Microphonae
suited 10 the language laboratory.
D Of ather protessional user, this
gphone and boom microphone
of combined UK and
eh. A new noise

SE100 Professional Sterso
Headphones

The SE.100 ropresents the utumate
developmant of classic design. Built
in ditferences that sre sudible inchude

tune corrected dual Lons spenkers and
Y s damped reflex Daifles, To heep hesdset
it “:::': :;I"“ e . weight to an absolute mununum the
bie internaity. AL'MJ

indepentdent volume contfbls are
mounted in s sepatate urit. Leatner
padding 2§ matre cotud kead and a
maoulded staceo jack plug tieafise a
luxury specification

ve v Mange ‘mpesance
Marihing trupedance »

o “&mz«-

J48.3 Stersc Headphone Junctios
Box

This simpte, inexpensive unit is
essential to stereo headphone usas
connacts to smplifier and ‘oudspeake:
Qiving attenusted stereo headphone
Output. with 8 three: poston switeh 1o

Qive headphones onty, spaskers only
or both tagether,

Inpul. Sustatee tor connecionn 10 ey

i o
30 wmne cutpwt Ouigmtc 80 ~h Bssn 7o - B
20 me
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YATES ELECTRONICS

FLITWICK LTD

RESISTORS
W Iskra high stability carbon film—very low noise—capless con-
struction. W Mullard CR25 carbon film -—— very small body size
75 X 2-5mm. 4W Erie wire wound.

Power Valves Price
watts  Tolerance Range available 1-99 100+
5% 47Q-2:2MQ E24 1-:0p 0-7p
¥ 10% 33MQ-10MQ El2 1:0p - 07p
+ 10% 1Q-39Q El2 t0p 0-7p
5% 47Q-1MQ EI2 1-0p 0-7p
4 10 1Q-10Q2 El2 Tip Tip

o
Quantity price applies for any selection. lIgnore fractions on total
order.

DEVELOPMENT PACK

0-5 watt 59 Iskra resistors 5 off each value 4-7Q to IMQ.
Ei2 pack 325 resistors £2-20.

E24 pack 650 resistors £4-20.

MULLARD POLYESTER CAPACITORS C296 SERIES

400V: 0-001uF, 0-00154F, 0-00224F, 0-0033uF, 0-0047uF, 24p. 0-0068uF,

0-01uF, 0-015uF, 0-022yF, 0-033uF, 3p. 0-047uF, 0-068uF, O-1xF, 4p.

0-15uF, 6p. 0-22uF, 74p. 0-33uF, llp. 0-47uF, 13p.

160V: 0-0luF, 0-015uF, 0-022uF, 0-033uF, 0-047uF, 0-068uF, 3p. O-1uF,

tl)-zl*S;lF, 0-22uF, 4p. 0-33uF, 6p. 0-47uF, Tip. 0-68uF, llp. 1-OuF,
p.

MULLARD POLYESTER CAPACITORS C280 SERIES

250V P.C. mounting: 0-01uF, 0-0154F, 0-022uF, 3p. 0-033uF, 0-047uF,

0-068uF, 34p. O-1uF, 4p. 0-15xF, 0-22uF, 5p. 0-33uF, 64p. 0-47uF,

84p. 0-68uF, llp. 1-0uF, 13p.

MYLAR FILM CAPACITORS

100V: 0-001uF, 0-002.F, 0-0054F, 0-01uF, 0-02uF, 24p. 0-04uF, 0-05uF,
0-068uF, 0-14F, 3{p.

CERAMIC DISC CAPACITORS

100pF to 10,000pF, 2p each.

CAPACITOR DEVELOPMENT PACK
Selection of 100 ceramic and polyester capacitors, |00pF to 1-0uF, £2-90.

ELECTROLYTIC CAPACITORS—One Price—5p Each

Mullard C426 series (uF/V): 25/6-4, 50/6-4, 100/6-4, 200/6-4, 320/6-4,
16/10, 32/10, 64/10, 125/10, 200/10, 10/16, 20/16, 40/16, 80/16, 125/16,
6-4/25, 12-5/25, 25/25, 50/25, 80/25, 4/40, 8/40, 16/40, 32/40, 50/40,
2-5/64, 5/64, 10/64, 32/64.

Miniature P.C. mounting (#F/V): 10/12, 50/12, 100/12, 200/12, 5/25,
10/25, 25/25, 100/25.

POTENTIOMETERS

Carbon track 5k} to IMQ, log or linear (log W, lin §$W).

Single, 124p. Dual gang (stereo), 40p.

SKELETON PRESET POTENTIOMETERS

Linear: 100,250,500} and decades to 5M(2. Horizontal or vertical P.C.
mounting (0-1 matrix).

Sub-miniature 0-1 watt, 4p each. Miniature 0-25 watt, 5p each.

SEMICONDUCTORS

ACI26 I5p BFY52 224p ocsl 15p 2N3055 71p
ACI27 15p BSY56  30p [o]e:7) 15p 2N3702 |I5p
ACI28 I5p BSX2l 25p ORPI2  47¢p 2N3703 l4p
AD 40 40p BYI24 Tip IN4001  7ip 2N3704 174p
AFLI5 1Tip BYZI10 30p IN4002 10p 2N3705 I5p
AFII7 174p BYZI3 20 IN4003 llp 2N3706 12p
BCi07 l4p OA8S Tip 1N4004 124p 2N3707 184p
BCI108 10p QA9 Tip IN4005 14p 2N3708 (0p
BCI09 10p OA202  T7ip IN4006 I5p 2N3709 |ip
BFYS50 22p OC71 15p 1N4007 16p 2N3710 I2p
BFYSI 19p oC72 15p 2N2926 |lp 2N371t  14p
ZENER DIODES
400mW 5%, 3-3V to 30V, 174p.
YEROBOARD

0 015 0-i5 0
2% x 3% 22p 16p 17 X 3£ {plain) 524p —_
24 x5 24p 24p 17 x 2% (plain) 3Tip —
33 © 3% 24p 24p 24 x 5(plain)  174p —
33 <5 7p 27p 24 x 33 (plain) I5p —
17 % 24 75p 57ip Pininsertion tool 47ip 47¢p
17 x 3% 100p 75p Spot face cutter  374p 373p
17 5 (plain) — 75p Pkt. 36 pins 15p 15p

ROTARY SWITCHES
2P2W, IP12W, 2P6W, 3P4W, 4P3W, 22{p.

PLUGS AND SOCKETS

Standard 4in screened 174p 2-5mm insulated 7ip
Standard {in insulated 14p 3-5mm insulated Tip
Stereo in screened 35p 3-5mm screened 124p
Standard fin socket I15p 2-5mm socket 7ip
Stereo  £in socket 174p 3-5mm socket Tip

BRUSHED ALUMINIUM PANELS
12" x 6” =125p; 12" x 24" = 10p; 9" x 2" = 7p.

C.W.O. please. Post and packing, ple\ase add 74p to orders under £2.
Data sheets are available for most of the components listed, and will be
sent free on request.

8E39 ELSTOW STORAGE DEPOT, KEMPSTON HARDWICK, BEDFORD
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Selections from FELSTEAD ELECTRONICS’ List

(Sent free for stamped addressed envelope to address below)
Transistors, etc. ACI26 124p. AFII5 15p. AF116 I5p. AFI17 20p.
OAS5 74p. OAI0 7ip. OABI 73p. OAB5 Tip. OC23 32ip. OC25 30p.
OC26 374p. OC28 424p. OC3S 42ip. OC44 l4p. OC45 I24p. OC7| I24p.
OC72 I24p. OC7S5 I24p. OC8I 123p. OCBID I24p. OC82D 124p. OcCl170
20. OCI71 124p. Many more in list. S.D.R. BY 100 800piv l4p. 6 Amp
series: BY2I3 300piv 20p. BY212 600piv 25p. BY2Il 900piv 30p.
BY210 1200piv 35p. (Charges 64p up to |1, paid for 12 and over.) Sub-
Min. Transformers: OUTPUT (3Q for OC72, ecc.) 14p. (Up to 6 6§p).
MULTIMETER. Our famous 20000 Q per V £4.62} (15p). Derails
and other in lissc. SOLDERING IRON. Slim, modern, British high-
speed 81", all parts replaceable, highest quality, full guarantee: £1-074
(10p). DIAMOND STYLIlI Replacements for BSR TCB/LP, TC8/S,
TC8LP/STEREO; COLLARO ‘O’': RONETTE BF40LP: GARRARD
GC2/LP and GC8/LP: ACOS GP65/67, all ac 40p (6p) ACOS GP73, GP9I -
BSR ST4 (ST3, ST5), ST8 (ST9): SONOTONE 8TA, 9TA, 9TAHC: PHILIPS
AG3306, 3060 (3063, 3066, 3301, 3302, 3304); Garrard GKS25 all at 75p
(6p). All are of the very highest quality. Double Diamond: ST4
(ST3, STS); STI0 (ST9, ST8): 9TA, 9TAHC, 3306, GP9! (For GP92, GP93,
GP94 cartridges): GP91SC for all GP91-SC carctridges; All at £1-50 (6p).
PICK-UP CARTRIDGES All standard fittings and stlyli. MONO GP67/2
75p STEREQO-COMPATIBLE (MONO) GP91/SC (£1-05). STEREQ G P93
£1-274. STEREO CERAMIC GP94 £1.924. SONOTONE STEREO
9TAHC (DIA.) £2-373. GOLDRING G850 £4-874. G800 £8-50. G80OE
£13.50. G800 SUPER E £19-50 (64p all types or Reg. Post 224p). STYLIl
FOR ALL ABOVE TYPES, including GOLDRING available. RECORDING
TAPE. Scill the finest quality Mylar available: Standard 5” 600 ft. 36p
53”900 fr. 50p 77 1,200 fc. 56p. LONG PLAY 5” 900ft. 50p 53" 1200 ft.
56p 77 1800 fc. 90p (74p on 5” and 53" 9p on 7°). MICROPHONES
Crystal Mic 91, hand/desk 8lp. MIC45 Curved metal handgrip £I.
CM21 Grey hand/desk 52fp. Stick '60' £1-02§4 CM70 “Planet”’ machined
metal tapered stick type with neck cord, adaptor to fit floor stands £1-47}
(All 9p LABEL (or hand) with clip 324p (6p)). All are fitted with leads.
Dynamic. Cream hand/table MINY 774p (9p) MS10, 50K Q for desk,
tapered with base and slide-out adaptor £1-97% MSI11, Similar, but fixed
on swivel swan neck to switch-fitted base £2:22% (Either 15p). Type 209
Cardioid ball, 50K/600 <}, omni-dir., built-in vol. control, on/off switch,
special lead, handle (as good as money can buy) £6-30. DM160, Non-Dir.
Ball, 50K (O, switch, cable, adaptor £3-874 (274p either). MICROPHONE
INSERTS. Dia., |-75” OR 0-9” either size 27{p (6p). EARPIECES
with lead & min. jack plug (2:5 or 3-5mm, state which) Magnetic 9p Crystal
(35 only) 24p. (Up to 3 for ép on any.) HEADPHONES De Luxe
STEREO 8-16 ohms, £2-474. Same, fitted vol. control each earpiece,
£4.20. Both have lead and stereo jack plug (174)p. HIGH RES. 2000 ohm.
Adjustable 92%p (124p). SPEAKERS. 12° ROUND, fitted tweeter,
3 or 15Q (state which) £1-87% (274p) or for Stereo £4-25 pair, carr. paid.
24" 3 OR 8Q (state which) 374p (6p). EMI 13" > 87, 3, 8 or |50 (state
whigh) £2-124 (25p): with single flared para. tweeter cone 8 or 150
(state which) £2-:27% (25p): with two tweeters and crossover network 8 or
15 (state which) £3-75 (25p). VIBRATORS. Genuine Plessey 12v
4-pin non-synch. 121HD4, 2}” ex. pins 274p. Am. 12V 4-pin, non-synch.
7/16ths longer, 223p 12V 7-pin Synch. (I2SR7) 62¢p (all types 63p per
vibrator). CONNECTING WIRE. Packs of 5 coils asstd. cols. ea.
coil Syds. Solid core l4p (6p). Flexible 16p (74p). Super thin for
transistor wiring 16p (6p). PICK-UP WIRE. Super thin twin flex.
screened and sheathed 6p yd. (6p up to 6yds.—over, free). RETRACT-
ABLE Flex. Leads. (Curlies) 6ft, phono plug ea. end 224p. 12ft. 39p.
6ft. phono plug/phono socket other end 25p |2ft. 424p (6p per fead, all
types). BATTERY ELIMINATOR. 240 a.c. input 3, 6, 74 and qv
d.c. output at 400 mA, two switches, leads, pilot light and universal adaptor
for all trans. appliances incl. all makes cassette t/recorder and players
£3-15 (24p). SEND S.A.E. for full free lists—Teleton and small 3W
and 74W trans. amplifiers, Electrolytics, Vol. Controls, all types of radio
switches, car and portable expanding aerials, Meters, Test prods, all
types of Brit. & Cont. standard and min. plugsand sockets, SDR’s, Thyristors,
croc ~clips (various), terminals, etc. etc. and many “Special Offer’’ lines at

lowest possible prices.
BRAND NEW

SGS/FAIRCHILD SILICON NPN TRANSISTORS

BDI12 Audio, 80V, 20W, TO3, 323p (10 for £2.50). BDII6 Audio, 80V,
20W, TO3, 45p (10 for £4). CP400 Regulator, 40V, I5W, TO3, 374p.
CP40l Regulator, 60V, I15W, TP3, 374p. CP402 Regulator, 100V, ISW,
TO3, 424p. CP404 Audio, 80V, I5W, TO3, 37ip. CP430/43] Audio,
100V, 30W, TO3, 374p. CP433 Audio, 120V, 40W, TO3, 42{p. CP702
Audio 60V, I5W. TO3, 373p. CP704 R.F. or Servo 80V, 30W, TO3,
474p. BLY68 Audio, 100V, 25W, TO3, 50p. BLY72 High Power, 80V,
100W, 75p. CP703 High Current Relay, 60V, 5W, 32¢p. BFW76 Micro-
wave, Oscillator, 4GHZ, 30 V | W, £1-00. 2N3646 High Speed Switch,
40V, {Amp, 22ip. 2N4075 Audio, 100V, 30W, 55p. 2N4076 Audio,
100V, 30W, 45p.

VARICAP DIODFS
BBYI0, 6-8pf, BBY I, 10pf, BBY 12, I2pF, 25p each.

INTEGRATED CIRCUITS, FLAT PACKS

U6A.998979X 4 Cascade Binary, 75p. U3T.771139X Dual Differential
Comparitor, 75p. U3H.771239X d.c. amp. up to 30MHz, 75p. U3
993151 X Clocked Flip Flop, 624p-

Charges: 64p up to || (paid for 12 and over).

FELSTEAD ELECTRONICS (PES503)
Longley Lane, Gatley, Cheadle, Ches. SK8 4EE

Cash with order only. No C.O.D. or Caller Service. Charges (Min. ép)
in brackets after all items. Regret Orders under 25p excluding postage
unacceptable. S.A.E. please for inquiries or cannot be replied to. Changes
apply G.B. and Eire only. Overseas orders welcomed (lists free overseas).
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Build yourself

You too can join the millions of satisfied Heathkit builders who have
discovered the easy way to build better products than they could
buy . .. have fun ... and enjoy substantial savings in the process.
Heathkit models are the beginner as well as the experienced man's
first choice. Everything you need right down to the last nut and
bolt is included in every kit. The wonderful step-by-step assembly
manual is the last word in clarity. Want to know more . . . your
first step is to send for the Free Heathkit catalogue and discover the
unique satisfaction you can get from building the best.

HOW TO BUY YOUR HEATHKIT L N B F F F §F ¥ N N N N N F

Orders for mail order dispatch from the factory may be placed at the [] Please send me FREE Catalogue
London or Birmingham Heathkit Centres or by post to the Gloucester l . I
factory. Such orders are at ‘direct-from-factory’ prices which are
lower than retail prices. l NAME ]

Goods may be purchased at the Heathkit Centres at retail prices.

Goods may be purchased at the Gloucester factory Showroom at l ADDRESS l
‘direct-from-factory’ prices. ' I
London Heathkit Centre, 233 Tottenham Court Road.

Open Monday to Saturday 9a.m. — 6 p.m. Phone 01-636 7349. ' ]
Birmingham Heathkit %entre, 17-18 St. M;rtin's House, gull Ring. h - 25/5(7) h
Open Tuesday to Saturday 9 a.m. — 6 p.m. Phone 021-643 4386, LOUCESTER LTD
Gloucester factory Showroom, Bristol Road, Gloucester. l @ HEATH (G TER GL2 )6EE M w
Open Monday to Saturday 9a.m. — 5 p.m. l GLOUCESTER.
—--—-—-—-——---——-J

Practical Electronics  May 1971 359



PICKS uP AIRCRAFT
TRANSMISSIONS (control
to aircraft, etc.), SHIPS AT
SEA, TAXIS, AMBU- Y

LANCES, LOCAL RADIO i

STATIONS, POP PIRATES, M.\
CONTINENTAL STA-
TIONS, ALL BBC, VYHF &
MANY, MANY, MANY
MORE, including fascinating
public service trans sions
that we are not allowed to
mention! A miracle of ad-
vanced technology! You get
far, far more than an ordinary

WHY PAY£40 0R MORE?)
(G PIDELITY

COMMUNICATIONS
& RADIP RECEIVER -

ra?io! An mnrum:nt that

will bring a new dimension

to your world of sound! RECEPTION ons]
Frequency range: MW 540- mousmnsonmnsmsg’sv:“
1600 KHz. FM B8-108 MHz. AND STATIONS THE WORLD

Air 108-136 MHz. Intermediate
Frequency: MW 455 KHz, \
FM 107 MHz, Air 10:7 MHz, SPOTTER"HIGH POWER \\

1Ml CONG L CTORS,  BIND-SCIPE BINOCULARS \

Thermistor!  Automa

NOTJUSTA RADIO—BUT TECHNOLOGICAL MAGIC!

'r.e'- THE LATEST 1971 MODEL, SUPERSEDING ALL

quency control ‘“'locks-| ing drift. Pi int el
station selection! Built-in adjustable 8-section 3lin :jREEvz|°nl6SSS|=gD“!;§mSIAANNT-AirvIchvzgﬁzg

:.eles:.opnc aarial.' Lt:‘wost _pri;. ever! 'I"'r.mnn- PORTABLE RADIO, DESIGNED FOR WORLD

ously strong leather-graine case wit carry f n

handle. 10{in x 6fin x 4in overall approx. Written WIOE RECEPTION, Only put into produ e up-to-date techno-

after incorporation of every conceivable pos
i improvement had been carefully considered
advanced it will probably make your pre:

uarantee. Only £11.97, carr., eotc., 38p—with

REE pair of “aircraft spotter” high power “bino-scope” binocula . =
built-in filters for viewing in strong sunlight and independent left and | (i} g o “crystal set*’| lt's far better than any 6-wave radio
right eye focus. Send or call. Compare it with sets costing £40 or more. | 5. duced! Finest value wa've ever offerad! We're almost g
Refund if not delighted. BO S OFFER: Shoulder strap, earphone for | 3, '¢9.97—a mare fraction of even today's Russian miracle price!
personal listening and batt It for 23p extra, if required. challenge you to compare performance and value with that of £34 radios!® Instant

refund if you are not astounded! Pursr and sweeter tone than ever! Much
| STOP PRESS!

wider band lpr-nd than hitherto for “pin-point” station selection! Once
You can still order ** By Post '’ THIS WAY:—

again the Russians have proved their fantastic ability in electronics—brilliantly
Iwhcthor you have a bank account or not—GO TO ANY BANK

I reflecting their advanced micro-circuitry techniques in the field of spaceship and
satellite communications. YOU GET THIS AMAZING SET FROM US AT A
{Barciays if possible) obtain a BANK GIRO FORM—pay in the amount

'Ito cover your order, (including carriage, etc.), write full name and

I PRICE THAT BEARS NO RELATION TO TRUE VALUE! Yas, 6 separate
address and details of your order on reverse side of Giro Form. Address

wavabands, including Standard Long, Medium and Short Waves to cover
the world! Unique l;d. control waveband selection unit gives incredible
q i T
our completed GIRO PAYMENT/ORDER to: SHOPERTUNITIES
PE/4), C/O BARCLAYS BANK LTD., Code No. 20-13-81, BRITISH I

nd thoroughly
t radio seem
n they have

ease of ds of differant transmissions and stations
at your fingertips 1; hours a day, even ships at sea and messages from all
over the world—nothing is secret! The radio enthusiast has the world in

Ak his hand! Su i
A perb, sweet tona—controlled from a whisper to a roar. Push-pull
au'ls UM BRANCH, LONDON"’ bW.C-I,' and hand to bank cashier. | o epucl Separate ON/OFF volume and Treble/Bass tone controls! Take it
o’ll arrange immaediate dispatch by carrier. I ariywherea—runs economically on standard batteries. Internal ferrite rod aerial
IThh system of paymaent can always be used in the future (or for past | o5 buiit-in tel ic aerial ding to full 334in length. 1t’s also a fabulous
ads.) if you wish. CAR RADIO—any spesd requires no additional aerial. UNIQUE!

Dept. PE/4, 164 UXBRIDGE ROAD Elegant Black, White and Chrome finish case. SIZE 104in x 8in x 3}in, overall
(facing Shepherd’'s Bush Graen)| | 2pprox. Magnificently designed, made to give years of parfect service. With
I_ WRITTEN GUARANTEE, manual with simple operating instructions and
circuit diagram. ONLY £9.97, POST, ETC,, 43p. Standard batteries 25p extra.
Can also be used through extension amplifier, tape recorder or public address.

[ SHOPERTUNITIES LTD LW

LONDON WI28AQ (Thurs. |, Fri. 7). Also 37 High Holborn, London,
l_ W.C.l (Wed. |, Thurs. 7). Both stores open from MON.-SAT. 9-6 l

NEW! HANDY! TIDY!

multi-drawer
1-N-T-E-R-L-O-C-K-I-N-G

The Unique

muLTI-mint TWIN-VIGE

A

Solve your communica-
tion problems with this
4-Btation Transistor Intercom system (1 master and
8 Subs), in de-luxe plastic cabinets for desk or wall

A PLACE mounting. Calltalk/listen from Master to S8ubs and
FOR Bubs to Master. Ideally ruitable for Business, Sur-
gery, Schools, Hoapital, Otfice and Home. Operates
EVERYTHING on one 9V battery. On/oft switch. Volume control.
Complete with 3 connecting wires each 66ft. and 5
EVERYTHING other accessories. P. & P. 40p. ﬁ o
IN ITS MAINS INTERCOM 3
No batteries—no wires. Just plug in the mains for v
PLACE! instant two-way, loud and clear coiumunicalion.

Onjofl switch and volume control with lock syateni.
Price £12-98. P. & P. 50p extra.

Newest, neatest system ever devised for storing
small parts and components: resistors, capaci-
tors, diodes, transistors, etc. Rigid plastic units,
interlock together in vertical and horizontal
combinations. Transparent plastic drawers have
label stots/removable space dividers. Build up
any size cabinetfor wall, bench or table top.

BUY AT TRADE PRICES!
SINGLE UNITS (S5ins 24ins ‘ 2{ins)
Usually ISp each, OUR PRICE: £1-35 DOZEN
DOUBLE UNITS (Sins < 44ins » Zsisns)
Usually 25p each, OUR PRICE: £2-25 DOZEN

PLUS QUANTITY DISCOUNTS!
Orders L5 and over DEDUCT 5%, in the £ Is

Orders £10 and over DEDUCT 74°, in the £
Orders £20 and over DEDUCT 19, in the £

PACKING/POSTAGE/CARRIAGE: Add 30p to
all orders under £S5 Orders £5and over,

An extra “Pair of hands’’ for
those tricky jobs

ASSEMBLY—SOLDERING—
GLUING—WIRING—DRILLING
ETC.

@ INDEPENDENT ADJUSTMENT OF
THE TWO VICE HEADS TO ANY
ANGLE WITH POSITIVE LOCKING.

® JAWS WILL FIRMLY GRIP, ROUND,
FLAT, SQUARE, OR HEXAGONAL
PARTS.

Same as 4-Station Intercom for two-way instant
communication. Ileal as Baby Alarm and Door
Phome. Complete with 86ft. connecting wire.
Battery 12p. P. & P. 2ip.

Tronsistor TELEPHONE AMPLIFIER

ey . —

TWIN VICE: £5:90 (24p P & P)

packing/postage/carriage free,

QUOTATIONS FOR LARGER QUANTITIES
ALL PRICES TAX PAID

(Dept. PES) 124 Cricklewood
Broadway, London, N.W.2

‘ciency wlth this incredible De-Luxe Telephone Amphi-

fler. Take down long telephone mesaages Or converse

without holding the handset. A useful office ald. On/

oft switch, Volume control. Battery 12p extra. P. & P.

16p. Full price refunded If not satisfled in 7 days.
WEST LOXDOX DIRECT SUPPLIES (PE/5)

160 KENSINGTOX HIGH STREET, LONDON, W.8

ALSO AVAILABLE

SINGLE VICE: £337} (20p P & P)

COVENTRY MOVEMENT CO.LTD.
DEPT. PE |, BURNSALL ROAD

COVENTRY CV56BU  STD 0203 - 74363
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HOW TO TELL A STEREO
SYSTEM THAT LOOKS GOOD
~ FROM A STEREO SY’SWEM

THAT SOUNDS GOOD-BEFORE
YOU PART WITH YOUR MONEY.

There's only one way to buy
stereo equipment. Listen to it. Lots of
it. Until you find the sound you like
for the money you've got.

Sound advice. But try actlng
on it in 99% of hi-fi dealers and you'll
be asked to show the colour of your
money. We at Roc think that's unfair.
So we fitted out our store in the
Edgware Road with a series of sound
systems, so you can hear all the
stereo you want until you find the
equipment you like. With no hustling.

But if you're one of those poor
unfortunates who cannot make it in r
person, we'll sell you a system by ;
mail. We've got the best range in P Addre

town from single speakers to
complete stereo set-ups.

Here are just six of the
systems we've got in stock.

Fillin the coupon and we'll

! RAOC ELECTRONICS LIMITED
| 193 EOGWARE ROAD LONDON W2 1ET
TELEPHONE: O1-723 621

have our systems brochure back to L O O 7 B e £
you by return.
Amplifier Output Speaker Turntable Price
per channel Capacity
System |, 4 Watts 6 Watts Garrard 2025TC ~ £39-90
System |l 8 Watts 10 Watts As system [, £49-90
System lil, 15 Watts As System Il A Garrard 2025TC  £59-90
1B Garrard SP.25 MK Il £69-90
System IV, 20 Watts 20 Watts Garrard SP.25 MKIII  £79-90
System V 18 Watts 20 Watts As System |V £115:00
System VI, 30 Watts 30 Watts  Thorens TD150AB  £182:00
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The KJ DISCOUNT
AUDIO CATALOGUE

has something

for EVERYONE !...

the most sophisticated of audio systems,
cassette recorders, with musicassettes to go with
them. Reel to reel recorders and accessories of
every kind. Tapes at such incredible discounts it's
too good to be true. Amplifiers, tuners, record
players, HiFi for the do-it-yourselfer, headphones,
mixers, radios for car and home, clock radios,
speakers of all types, P.A. equipment, dust bugs,
disc preeners, instalment credit—need we say

more?...we could, but it takes a whole catalogue
to do so Why not send for a copy by filling in the
coupon below?

J. ENTERPRISES (Dept. PE5)
33 BRIDLE PATH, WATFORD, HERTS.
Tel. 25634
Showrooms :

I Please send me FREE a copy of the KJ fully illus-

trated colour discount catalogue by return of

post. To: —
BLOCK CAPITALS PLEASE

Name
Address

To K.J. ENTERPRISES (Dept. P.E.5)
33 BRIDLE PATH WATFORD HERTS.

I EE I EEE
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101 ST. ALBANS ROAD, WATFORD, HERTS.

I

MOTOROLA TTL LOGICS
We can now offer the whole vast range of 1-24  25-090 10049
Motorola IC's at industrial distributor | 8N7400 26p £0p 18p ’
prices, Please send 5p for price list. (24 | 8N7401 26p 20p 18p
pages). 8N7402 8By 20p 18p
Examples [) Data 8heets 8N7403 25p 20p 18p
MC724P 0-68 BN7404 28p 20p 18p
MC790P 1-24 2012} 8N7405 26p 20p 18p
MCI303L 270 extra 8N7406 80p 76p 70p
8N7408 28p 20p 18p
FAIRCHILD (RTL) aNT410 16
1-5 8-11 12+ | 8N7411 26p 20p 18p
L900 40p 12 38p | BN7413 80p 45p 40p
L914 40p 37 85p | 8N7420 26p 20p 18p
L923 40 37 35p | 8N7430 25p 20p 18p
ROV G
LINEAR SN7442 9 p  80p
1-5  6-11  11-24 | 8N7446 8125 2110 £1
£p £p £p | BN7447 £1.10 21 90p
UA702A TO5 280 270 275 | 8N7448 [ 20p 80p
UA702C TO5 077 075 072 | 8N7450 26p 20p 18p
UA703C TO; 187 130 126 | 8N7451 25p 20p 18p
UA709A TO6 126 117 112 | 8N7453 26p 20p 18p
UA708C DIL 085 086 080 |8N7454 26p 20p 18p
UA709C TO5 085 052 040 | 8N7460 28p 20p 18p
UA7IOC TOF 18 117 112 | 8N7472 40p 38p 30p
UA7I0C TO5 070 068 0-80 | 8N7473 46p 40p 38p
UA716 TO5 187 176 170 | 8N7474 45p 40p 35p
UA728C TO5 162 150 142 | BN7475 11 90p 80p
UA730C TO3 160 1-45 1-37 | BN7476 48p 40p a6p
UA741IC TO5 087 080 070 | 8N7483 1 90p 80p
UA741C DIL 087 0-80 0-70 | 8N7486 45p 40p
SN7490 11 o0p 80p
8N7493 g I
MULLARD PLESSEY AN 7405 0 90y 809
T b B 4
2p  BL403A 1. : R
T ol 0 a0 68
FIHI2I 087 R, 53 NG ORl
e 9871 DATA SHEETS | T157D1 1180 £1-70 4160
y 12 8N74161/
R g M W ae oan aw
FIJ101 18 8N74164 - 2195 5180
el 1 rYOSHIBA | sNuiss 1325 £195 8180
FI7141 318, 8N74192 2295 8196 $180
FI3191 189 1uoorae ,,:',7 BN74193 £2:25 2196 2180
F1J261 31g 50 | Data Sheets all $0-05 per type except
FIY101 0-80 THOOMP 2188 | “'500/914/993 and Plessey wigy ¥
[ pR TOLS Rttt
n Dual-in-Line 1.C. Holders, 80-32}
MULLARD 16 Pin Dusal-in-Line 1.C. Holders, £0-45
DTL MULLARD ‘100 8; mﬂ{s gnte-k:my :le mixed to quality
2 R or the + price. This concession also
FCH101 0874 applies to 25 or more MBI's.
FCHI21 106. LINEAR
FCH201 1-32 2
PCH231 150 TAA241 162 | RCA 29A 165
FCI101 1-62¢ 242 425 30 1-40
FCJ111 1-58 o . 35 1-26
FCI201 180 243 180 | cas000 180 36 078
1Fer2n 275 263 0774 3003 1-20 39 0-85
FCK101 4374 293 0-874 d 86 41 110
FCY101 105 300 175 IL 78 42 110
. 12 -90 43 1-40
310 1-28 13 05 m 1.20
GENERAL 320078 e 28 4 185
350 1-76 18 -85 46 0-82
ELECTRIC 1435 1474 184 -10 47 1-40
g oo 1| o % L i%
PA222 437 322 360 20A -80 r.g }g
PA230 118 530 495 21 -80 31 188
PA234 1-07; 570 1974 22 1-30 52 1-68
PA237 1-87 23 1-30 » -
PA246 287 Sl 448 28 00 2 os0
PA264 415 TABlOI 0974 284 78 ;; 1:}3
PA265 520 TAD100 1974 288 05 59 Tes
PA424 225 TADIIO 1974 29 90 64 1-20

MARSHALL'S

INTEGRATED CIRCUITS

NEW LOW PRICES
LARGEST RANGE
BRAND NEW
FULLY GUARANTEED

See our ad. on opposite page for transistors, diodes and passive
components and P. & P. charges. Many more types in stock and
arriving daily. Please inquire.

A. MARSHALL & SON LTD.
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TRANSISTORS PANEL METERS
E’};g[ gg: _:l}\‘gﬁ; 2:5; :gg;{ ‘g?p I‘;g}vz zgp BSW70 27§p|§§;‘.§33 2%5» 38 tBerljs‘}‘:ocE BIZE 42 x 42mm. 5Allmgrlceu 1:; 1-9wplece;1 ’:]All
1302 2 4 g P 9 P 1 2 p|meters d.c. 3 HR: H 3
2G303 20p|IN3415  88ip|40314  370p|BCIA>  18ip| bawsy  qib|NKT241  $7}p|50.0-50uA. £1.78; 1004 Sog- o-'.L:AoouA,ai ud 1‘3:1\ P
26306 42ip|2N3416  §71p| 40320 471p)BCI83  12ipBaXor  g7ip NKT242  20p|5MA, 81.85; 10MA, £1-25; 50MA, 81.85; , 81 MA, 81-85;
2308 30p [2N341T  87.p|40323 3g}p|BC184 1Bp| paxas asp | NKT243  621p(14, £1.85; 54, £1.25; 10V, £1.28; 20V, uu 50V, 81857 3oov 21.25;
~'Ggo'f a{gp ‘Z§§°:‘} 5‘17.25 10324 471p|BC212L  121p| potiy "‘3 NKT244 17&: 500V, $1.25.
7 p | 2N 357 P|40326 37ip|BCY30  27p|pgyxas  gpip|NKT245 2
2G374 20p | UN3605 7 : g 4 ;
3038 BWbluNzees  27ip)d03 30p| BCYSL  80p|paya) gojp NKT26! 2| SILICON RECTIFIERS
228l 1P|t 10344 22ip 2 P BEX61  621p 2 DI PIV 50 100 200 400 600 800 1000 1200
N B GHRE HEEGR Baen mauom om g oub b s ovbh jp S
IN697 ; 7 T27 A p - - 221y — 30y — -
IN607 20p|2N3703  1pip|40348  B%ppoyay 05| BEXIT 2P o7
9 40360 421p| por BEX 78 NKT272  20p|6A = — 25p 0p  38ip 36p 80p*  —
2N60x 5283704 17ipiJos61  47ip BCYSY  60p|BEXTS  2UPInNkru7s  goplloa —  seip  &7e 689 Tiie 87 9%0F 4188
2N706  12!p|2N3705  1Bp BCY40 5O i 27pINKToT5 20 : i
2N7064  12ip|2N37 40362 57ip 5 270 PI17A  — §7ip  6Bip 77%p 90p 97ip 2120 81.57}
7 ip|2N3706  12ip BCY42 15p|B8Y10 271p [ NKT28 ipl* o
ONT & = 40370 82! bk T281 1P(* 5A only; 1A are plastic encapsulation.
2N708 18p [2N3707 15p 1P| BOY43 15p| B8Y11 2% 1
oo epiploNoros  ep 40800 BTlpimcyss smip meva 1y NETAOL 74 DIODES & RECTIFIERS
2N718 p| 2N 3709 10p 7 P BCY38  22ip|BSY2s 5p
2N726 30p| 2N 3710 11p| 40408 524p BOY30 221p| BSY2 17ip Eﬂjﬁ:’} oz?’ IN9M i AAZI7  12lp  BY100 17ip OAl0  28}p
30p|2N3711 12p 40419 621p| BCy 60 97ip| BR Y27 1710| NKT405 757 IN916 1P BA100 16p By1o3 22ip 0A47 ip
171p[2N3715  £2-98) 404674 5%7ip| BCY70 20p [ BRY28 17ip|NKT406 62 P|IN4007T 82jp BA102 22ip BY122  37ip 0AT70 4p
17ip|2N3716  £2.90] 404684 85p BCY71  421pB8Y29  17p|NKT431 62 g 1844 16p BAll0 82jp BYI24 1p OA73 10p
30p|uN3791  22.75| 40600 57ip| BCY72  17ip(BsVY32 250 | NKT432 18113 15  BAllS 7ip  BYI26 18p OAT9
1p|2N3819 85p | ACI10T 30p | BCZ10 2710 Bayss 28p | NKT4535 47 P|I8120 15p BAl41 a2ip BY127 17ip 0A8} 7i»
27ip|2N3823 971P] ACI26 20p| BCZ11 421p| By ¥37 26p NKT633F 32 PlI8121 17jp BAl42 a2;p BY164 B87ip 0A85 kiT)
22)p|IN3854 271p| AC127 25p|BD116  £1-12} NKTGI3F 39 P} 18130 12ip BAl44 12ip BYX10 22ip 0A90 kit)
221p{2N38544 27lp|ACI28 20p(BD121 85 NKTG74F 8 P|I8131 12ip BA145 20p BYZ10 35p 0A91 iy
25p(2N3855  271p|ACIS4 221p|BD123 NKTGF 3 P| 18132 15p BAlo4 i12}p  BYZI1 382ip 0A® 7ip
25p|2N3855A4  80p| AC176 25p BD124 NRpoTIE  30P 18940 ip  BAX13 12ip BYZI2 30p 0A200 10p
17ip|2N3856  30p| ACIST 62lp|BDI31 KT8] so; AAll9S  10p BAXI6 12ip BYZI3 26p 04202 10p
17}p|2N3836A  35p| AC188 87{p |BD132 AA129 10p  BAYIS 17ip  FBT8/4 22]p
221p|2N3858 Pl ACYI7T  271p|BDY10 NKT10419 30piAAZ13  10p BAY3l  7ip 0AS 17ip
Zgép 'z)gggag« 30D ACY1s 25p | BDY11 Sﬂigﬁg gz ; AAZ15 12lp BAY3S 12ip  0A9 10p
P 2N3859  271p|4cvi0 o5p|BDY17
25p]2N3839A 821p| 4y BDYI8 NKT20829 47}p| MAINS TRANSFORMERS
30p 2N38g0 36; 2%3:? Eg BDYI9 NKT20339 37ip| 1 amp Charger. 8ec. 0-3-5-9-18V .. .. .. .. .. 9y
30p | 2N 3866 £1-50 ACY2D 201 BDY20 NKT80111 77ip|2 amp Charger. Sec, 0-3-5-9-18Y .. . .. .. 81.271
17)p|2N3877 40p| s Cyas 20’ BDY38 NTK80112 97p!1 anip (Douglas) MT103 Bec. tappings from 6V to 30V .. .. 81:88}
P |2N3877A 40 ACY40 20: BDY60 NKT&0113 n %lmpﬂ(})ougbﬂ) lr;(;l‘}lol 8ec. tappings from 6V to 30V .. .. 2212}
35p| 2N 3900 87} % BDY61 -1 ost and packing 22}p.
30p | 2N3900A 46’ :E¥:: :'gl’ BDYé62 76p NKT80211 gg P .‘}amp L(;)oug‘l‘u) hslT‘107 Sec. tappings from 6V to 30V .. .. 2560
30p| 2N3901  97ip|AC P! BF115 NKT80212 921p| Post and packing 374p. .
271p|2N3903 ': AD140 521p BF11‘7) ; NKT80213 921p| Various other Transformers ranging from }A to 3A in stock (details in
2;%» gngsm 35p| AD149 :gv BF163 NKT80214 921p| catalogue).
p|2N3%05  37ip|AD1s0 p|BF167 NKT80215 92}p
3715 3Nd0m  19ip|ADIst  a7in|BELL NKT80216 0218 SRt o ; scap a1-10;
ip 5 P 16 ip|BF177 020 75p oo oo oo H oo oo ag 10}
NS4 Srip Ndoso  1nyamin  “%A2|BEise om  smlER oo o AR o o ol
2N2 } 0623 4 e e
22160 §7ip|2N406) Il AFIL; $5p|BF180  35p DI6PS 3740 0o gg; 8C30D . L. 1l $206 | SCA&D .. .. [ sl
2N2193 40p| 2N 4062 12ip| AF116 25p| BF181 321p P| 0Ca5 sop | 40430 ao ao .. 97y 8C46D ag ag .. 81.425
UN2193A  481p|2N4244 47ip| AF11T 265p| BF184 25p| GET102 80p| 5cog 274p| 40486 50 oo P 40429 o
2N2194A  §0p|2N4283 173p| aF118 62ip BF183 421p|GET113 20p 0628 62ip 40512 .. .. .. #2148 40432 . #1-37}
2N2217  271p|2N4288  17ip|4Fi19 o0p|BF194  17ip|GETI14  20p| o500 €2y
2N2218  321p|2N4287  173D|4F1ag 1p| BF195 20p|GET118 200 035 50p | Economy Range Triacs
2N2219  32{p|2N4288  171p| 4 p)a; g0p|BF196  421p|GET119  20p| 0C36 62ip TCAIIO(Preum)ump 100 PIV .. I . - 88y
25p |2N4289  17p|4Fiag 20p | BF197 421p|GET120  521p|QC41 22}p | TC4/20 (Pressfit) 4 amp 200PIV oo oo oo oo o0 7p
2N4200  171p| 4 F107 171p| BE198 42!p GET873 121p|0C42 26p | TC4/40 (Preum) 4 nmp 400 PIV .. ao oo oo .. 8%p
p | 2N 4291 179 |  Fr30 87; BF200 521pGET880 30p [ 0C44 20p |8T2 DIAC oo oo oo oo oo 18p
ggi‘égg 1 P|aFizs i gg‘.;‘.;g ﬁg" GET887  20p|0Cd5 1%“
N 2303 AFI7 i 220 0 GET880  22ip|0C46 5p ’
oNp027  bgip|AF17®  72ip|BF237  egip ip|0C70 18 TTL LOGIC IC’s
Whm, flae mRUNG Hhend sBGTR BBoo b
IN2410 48{p|aN3030  d43ip|AF23)  48ip BEWa  $3i ey Qi foc R 15 WE ARE NOW ABLE TO SUP'PLY FROM
e smaavin Dl Uhisewin S’ rerocs s STOCK LOWEST PRICE TTL's. BRAND
iN238)  e8ip|oN313s B DIAFZ11  35ip|BEWEl 471 MI420 2118} 0078 zg’; NEW AND GUARANTEED. SEE FACING
masde o8ip gg";g‘:A sbpiasyx  gbpiprxiy g3 e ﬁ';g: 081 sop/ PAGE. WHOLE RANGE OF MOTOROLA,
h 3231 297 P P >
2N2614 2N52 i5p[asy2x  s7ip|BFX20 30p MIddo  98p 0C81D  22in MULLARD AND RCA IC’'s STOCKED.
ghis EREER mud gies b
P ASY36 25p| BEX43 75 2
23-25| Anys0 ”: BFX44 373, MJI490 3 ggigg ggll’ THYRISTORS CAPACITORS
227! ABY31 82! BFX68 87ip|MJI491  £21-87} 06170 E PIPIV 30 100 200 300 400 A large and  comprehensive
2N.£"67 £2:62} M “P|BFX84 28p| MJ1800 22-17)|9G171 3op|1A 26p 27ip 37lp 40p 47ip | range avaflable: Electrolytic,
N3305 1p|ABYSd £8P | BFX 85 32!p(MJE340 621p 4A 47;p &88p B7ip — 7Bip Polyester, Ceramic, Poly-"
Y ggzgg; 8;|6p ASYSS  32ip gggg 2;» MJE>20 87ip gg‘fg‘f :‘o’g i — 85 :gp — B | styrene, Bilver Mica, Tantalum,
O I} i 50 = = = T 3 -
275 | Aomny :ZE: BEX8S  ohp|MJES2L 87ip|0C20  78p|Tices 0-6a 50 PIV R | T | Enmmere Tunes
ggig AUlos 150/ BEX8S sg; 1.97:| 05203 gig 1\'1-:118274 100 PIV, 76p; N335 | 2.000mE v, :‘;ip
BCl07 18! MJE3055 57ip|0C205 ktt e liMp LI
Di[BCI0:  ghbimEyl; ey MEFIO: 4BD|0Cir 76 - ROl gatnN
39ip|BCI00  12ip|BRY17 ip|MPF103  87ip|ocpr;  agjp| VEROBOARD 015 01 : olH
2N53365 471p|BCl13 20p | BF Y18 82ip MPF104  87ip ORP12 8gip Matrix Matrix X
2N3366  82ip|BCll3 271p|BFYl9  3gip|MPF105  37ip| ORP61 §0p | 24in x 33in 17p 20p WIRE WO_UND RESISTORS
N ‘2ga367 57ip gg}{gA zgp BFY20  £1.60| MP83638 32!p|pgsga 281p|2iin X 5in 2lp p [ = -:mrl) '.,. % (up to 270 ohms
2N2926 NG45T  37ip P|BFY2]  42ip|NKTO0013 47ip TIP29A 3iIn x 3iin 21p 24p :
. Green  14p|28005 78p| BC121 20p BFY24  4bp|NKT124  43ip|mebass  oo2|34in x sin iy i 5 watd 3% (up to 82k 2 only), 108.
. Yellow 184p|28020 22(BC122 20p|BFY25  28p|NKTI2G  27ip|pip3iA  egjp|din X 17in (plain) up 10_watt 5% (up to 25kQ only),
pie Uplme s e smvens b B St code: cu | i
2N3014 25p | BC140 87ip|BFY30 50p| NKT133 3733 g};gﬁﬁ n_-g: Vero c’u",er, 45p; Pin insertion POTENTIOMETERS
gggggg agév BC147 17! gg:}; ﬂg?v NKTI137 38§p| a3y 62lp Toola (0-1 and 0-15 matrix) at 58p. ﬁ:rbon:l L i -
2 5 P| BC148 181 § ip o g. and Lin., leas awitch, 16p.
2N3035 10 onsy  1eiP|BRY30  psip|NKT2I0  30p|TISaz  abp Log. and Lin,, with awitch, $5p.
2N3133 Cagp(BGHY ITRBrvs1  seip|NKmass  aon T84 1o HEAT SINKS Wire-wound Pots (3W), 373p.
2N3134 09| oo 20p| BEY02 iP|NKT213 300 mange 1: P4 A i Finned ot Tno | Twin CLo Cicy By D
aN3135 21 o BFY: 1 > -3 Trans. A7ip. 4.8 x 2 n d Lin., 40p.
iN3130 7%33 Bels 1;3; DEvess s;i: :ﬂﬁi‘ g" TS 18| Fioned,  for o'ne2 TO-3 Trane., | om0~ 200
aN3390 3 g FY75 215 1P| TIR48 p|82ip. For 80-1, 2ip. For TO-3,
FREHS 7%3: BC160  62ip| Doy ,g?: NKT216 3871p Ti849  12ip|6p Finned. For TO-18, Bp Finned. 5’1“\53.“5 (CARBON)
IN3391A 871p 1;016714 18p| BFY77 57ip gz;gll;) 4§.D TIS50 17}piFor TO-18, 5p Finned. ool att ”
SNa%%3 SR |DCionc  1biBeasy  AVABINKTY 7o Mons  1iih 3 Watt 256,
IN330% 85p| BC169B u: BPX25  £1.80| NKT224 89| T1853 : RESISTORS
2N3402 38ip|BCI6SC  15p|BPY10 8145 NKT225 28ip|Tigeo  ggip/Cerbon Pim THERMISTORS
INSd0l  aipl 4 Sipleci Mp(Bnye gimNKDm asiTisel |l sl Kistaw i
: ipl40310 » » H » 2 P|i watt 59%. 2p. 5
i %, 2p. VA3705 87ip
Post & Packing 12}p per order.  Europe 25p. Commonwealth (Alr) 63p Minimum, 1 watt 10%- HE Mullard Thermistors also in stock.
2 watt 109%, 6p. Please inquire.
Send 5p for our New Comprehensive GAI.I.ERS WELCOME
Tel. 01-452 0161/2/3 A.’ MARS HALL & SO N 1.C. and Semiconductor price list (24 pages) MON-FRI 9-5.30
Telox 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 9-5
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Transistor Circuit Design

Tables
D. S. Taylor, MA, PhD

This book of tables reduces the complexity of designing
new circuits by presenting in tabular form a wide range of
practical component values for a number of basic circuit
groupings. By providing a collection of tables covering a
relatively wide range of basic circuit elements, this book
should appeal to all those who have an involvement
in the design of transistor systems, both amateur and
professional circuit designer alike.

0 408 70146 3 120 pages illustrated 1971 £2-80

Television Servicing
Handbook

3rd Edition

Gordon J. King, AssoclERE,
MIPRE, MAES, MRTS, GradITAI,

Dip.Television .

A thoroughly practical handbook intended mainly for the
professional service engineer, aithough it should aiso prove
of the greatest interest to radio amateurs, students and
apprentices. Itdeals in detail with fauit-tracing, alignment
adjustment and repair on modern receivers of all types.

0 408 00033 3 358 pages illustrated 1971 £3:80
Available from leading booksellers or

Understanding the
Semiconductor
C. N. G. Matthews

The book starts with an introduction to conduction and
semi-conduction, in which the physics is kept very simple,
and it goes on to deal with the pn junction and its action
in diodes and transistors. The latter part of the book
comprises an introduction to transistor circuitry, describ-
ing in detail the action of the three fundamental con-
figurations and laying the foundations for an approach to
stable circuit design.

0 408 00049 X 128 pages illustrated 1971 £1-00

a a

Colour Television

. )
Servicing
Gordon J. King, AssoclERE,
MIPRE, MRTS, MAES, GradITAlI,
Dip. Television »
This comprehensive book deals straightforwardly with the
servicing of PAL receivers, using a minimum of mathe-
matics. It is divided into three sections: the first surveys
the colour TV system as a whole, the second studies the
elements involved (e.g. picture tubes, conveyance systems,
chroma channels) and the third is devoted exclusively to
servicing.
0 408 00044 9 328 pages illustrated 1971 £4-40

The Butterworth Group 88 Kingsway London WC2B 6AB
Showrooms and Trade Counter, 4-5 Bell Yard London WC2

VA LV E NEW! TESTED! GUARANTEED!
SET 1R5, 185, 1T4, 384, 3V4, DAFS1, DF91, DK91, DL92, DLO4.
8et of 4 for £1-02, DAF96, DF96, DK96, DL96, 4 for $1-45
£p £p £p 2p 1y £p
1A7GT 0-837)25U4GT 0.57 DL92  0-28|EL90  0-26(PCL82 0.86 UBC4l 0-52
IH5GT 0-88/30C1  0.82(DL®4 0-37|EL500 0.62|PCL83 0-60[UBF80 0-28
IN6GT 0.38/30C15  0-88/DL96  0-36|EMS0  0.41 PCL84 0.87/UBF89 0-38
1R5 0-28/30C17 0.80(DY86 0.28|EM81  0.41|PCL85 0.45/UCC84 0-835
185 0.21/30C18 0-67(DY87  0.28|EM84  0-33/PCL86 0-41/UCCS5 0-36
1T4 0-18{30F5  0.78[EABCEO 0-32|EMB7  0.87|PCL88  0-72{UCF580 0-36
384 0-28[30FLI  0.63|EAF42 0.50|EY51  0.36 [PCL800 0-77[UCH42 0-62
3v4 0-37/30FL12 0-72|EBS1  0-11|EY86 0-32(PENA4 0-42(UCHS1 0-32
5YSGT 0-30[30FL14 0.72(EBC33 0-40|EZ40  0.48|PEN3SC 0.70|UCL82 0-35
5Z4G  0-37(30L1 .32(EBC41 0-68|EZ41  0.48{PFL200 0.58/UCL83 0.55
6/30L2 0-58(30L156 0.62|EBC90 0.28|EZ80  0-28/PL36  0.48(UF4L  0-8
6AL5  011]30L17 0-78[EBF80 0-33(EZ81  0-24|PL§1  9.46(UF89  0-33
6AM6  0-18[30P4  0.65|EBF89 0.81|GZ32  0-43|PL81A 0.51{UL41  0-80
6AQ5  0-28|30P12 0.77|ECC8L 0.18|GZ34 0-48/PL82  0.38(UL84  0-38
6AT6  0-22(30P19  0.66/ECC82 0-28(KT41 0.77|PL83  0.35|UMB0  0-28
6AU6  0.28(30PL1 0.63|ECC83 0-35(KT61  0.48[PL84  0-33|UMB4
6BA6  0-22(30PL13 0-88|ECCB5 0.28(KT86  0-83(PL500 0-65(UY41  0-41
6BE6  0-28(30PL14 0.70|ECC804 0-80(LNS19 0-63/PL504 0-67|UY85
6BJ6  0.43(30PL15 0-82|ECF80 0-80|LN329 0-72[PM84 037(VP4B  0-77
6BW7  0.80(35L6GT 0-48|ECF82 0.80|LN339 0.63|PX25 1.17(W1ls  0-36
6CD6G  1.10(35W4  0-24|ECH35 0-80(N78 0-87 PY32  0-85(277
6F14  0-45(35Z4GT 0.26|ECH42 0-63(PABCS0 0-35[PY33  0-56 prp st
8F23  0-78(807 45(ECHB1 0-28(PC86  0-51/PY81  0-28(4Cl07 017
6F25  0-62(6063 -62/ECHS3 0.41PC88  O.61|PY82  0-28[40197  0.18
6K7G  012[AC/VP2 0.77|ECHS4 037|PC96  0.42(PY83  0-28(aD140 0.87
6K8G  0.17(AZ31  0-47(ECL80 0-35|PC97  0-40/PY88  0-34[2piis 0.80
68L7GT 0-27(B349  0-65|ECL82 0-33/PC900 0-87[PY800 0-37{3pi1s 0.20
6VéG  017|B726  0.62|ECL86 0-40(PCC84 0-32|PY801 0-37/4F117 0.20
6V6GT 0-82|CCH35 0.67|EF39  0-98{PCC85 0.30(R19 0-32[4 11
6X4 0-88/CL33  0.82[ppy;  ¢.58|PCCE8  0-46(R20 0853 k125 0.7
6X5GT 0-28/CY3L  0-38| ... o 'og[PCC8  0-47/U25 0684, 7157 017
10F18  0-35[DAC32 036(EFS0  O0-83|pnnyy g49/U26 0855005 o6
10P13  0.60 DAF9L 0-21|BFS6 081\, np,r 00cU47 068|504 o1
12AH8 2.25(DAF96 0-86|EF88  081|, ." o0 |U49 0685|5045 012
12AT7 0-18(DF33 0-38|EF8S  0-26 -80 |78 024loc71  ae
13AU8 0-28[DF91  0-16/EF9L  0-13{PCF82 0-32\y1o1 0825070 018
13AU7 028[DF96  0.36|EF183 0-28(PCF86 0-47|U183  048loc75 g8
2AX7 0-88[DH77 O.28/EF184 0-38|PCF800 0-67(U251  0-78| <o 1
18BG6G 0.87(DK32 0.37|EH90  0-43|PCF80L 0-38[U301  0.62(0C81 012
20F2  0-67|DK91 0.28|EL33  0-48/PCF802 0-45(Us2s  0.72(0C81D 0.12
20PS  0-85|DK92 0.48|EL34  0-47(PCF805 0-67|US0l  0-98/0C82  0-12
20P. 0.92DK96  0.36(EL41  0-55|PCF806 0.56| UABCSO 0-82/0C82D 0-12
25L6GT 0-25[DL35 0.25(EL84  0.24{PCF808 0-72/UAF42 0-51/0C170 0.22
READERS RADIO (P.E.)
85 TORQUAY GARDENS, REDBRIDAQE, ILFORD,
ESSEX. Tel. 01-880 7441
Postage on 1 valve 5p extra. On 2 valves or more, postage Sp per
valve extra. Any Parcel Insured against Damage In Transit 3p extra.
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PARKERS SHEET
METAL FOLDING
MACHINES
HEAVY VICE
MODELS

With Bevelled Former Bars

No. I.
No. 2.
No. 3.

Capacity 18 gauge mild steel x 36in. wide ...
Capacity 18 gauge mild steel x 24in. wide ...
Capacity 16 gauge mild steel x [8in, wide ... .

£10

Also new bench models. Capacities 48in. < '8 gauge £40. 36in. x (8 gauge

£38. 24in. X 16 gauge £29. Carriage free.

End folding attachments for radio chassis. Tray and Box making for 36in.
model, 27{p per ft. Other models 17{p. The two smaller models will form
flanges. As supplied to Government Departments, Universities, Hospitals.

One year’s guarantee.

A.B.PARKER, Folding Machine Works, Upper George St., Heckmondwike, Yorks. Heck

Money refunded if not satisfied. Send for details.
dwike 3997

50 PROFESSIONAL THE
YUKAN AEROSOL wAY -

e ardrying GREY HAMMER
BLACK WRINKLE

(CRACKLE) Finishes

Yukan Aerosol spraykit contains 453g. fine quality. durable easy instant
spray. No stove baking required. Hammers available in grey and blue
90p carr. pd. Modern Eggshell Black Wrinkle (Crackle) producing a 3D
textured fimsh, S0p carr. pd., all at 85p per push-button self-spray can at
aur counter, Also durable, heat and water resistant Black Matt finish
{339g. self-spray cans only) 75p carr. pd

SPECIAL OFFER: One can plus optional transferable snap-on trigger
handle (value 25p) for 96p carr. pd. Choice of 13 self-spray plain colours Bive
and primer {motor car quality) also available =
Please enclose cheque or crossed P.0. for total amount direct to b
DEPT:K3 YUKAN, 307a EDGWARE ROAD, LONDON W2 1BN
We supply many Departments, i

Institutes and Leading Industnal Orgamisations—We can supply you 100. Now British—
Open all day Saturdey. Closed Thutsday afternoons. even belter

453g. st 90p
care pd
nclude

Practical Electronics
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RADIO & TV CONPONENTS (Acton) 1td]

21d High St., Acton, London W3 6NG
323 Edgware Road, London, W.2
ALL MAIL ORDERS TO OUR ACTON BRANCH
Terms C.W.0. All inquiries S.A.E.

Gomplete
oterep

This superb stereo system is a real price breakthrough. It comprises the VISCOUNT F.E.T. Mk. |
amplifier on which full details are given below, the famous Garrard SP25 (including teak
veneer base and transparent cover) with diamond cartridge or 2025 TC and the very successful
. . DUOQ type 2 speakers.
. Measuring 174in 102in < 63in, the Duo type 2 speakers are teak finished with macching Vynair

C‘ELD EFFECT TRANS\STDRS grills. They incorporate a 3 ohm i3in - 8in drive unit with parasitic tweeter. Maximum power

handling 10 watts, price:
F\ER £|350 per pair plus £1-50 P, & P.
A Complete stereo system £43 plus P, & P. £2:50
With Mk. Il Amplifier and Magnetic Cartridge £48 plus P. & P. £2:50

THE Rs%tlé\s?lATrEMk. I 3/w ’l-/i:icoun[ FE.T. Mk. | £1425 , Fus,

1
GENERALPURPOSE AMPLIFIER High fidelity transistor stereo amplifier employing field eHect transistors. . With
this feature and accompanying guaranteed specifications below, the Viscount

£7.25 Plus S% & P. F.E.T. vastly surpasses amplifiers costing far more.
3
i Qutput per channel—I0W rms. into Controls—6 position selector switch
Simulated teak case 3 ohms. Frequency bandwidth 20Hz (3 pos. stereo and 3 pos. mono),
SPECIFICATION: Output: 10 | to 20kHz - IdB @ IW. separate vol. controls for left and
watts into a ohms speaker. Total distortion @ IkHz @ 9W 0-5%,. right channels. Bass + 14dB
. dnputs: (1) for mike (10mV). Input (2) for Input sensitivities—CER. P.U. 100mV @ 60Hz; Treble {(with D.P.S.
_gram. radio (250mV). Transistors: 4 silicon and three into 3MQ; Tuner (00mV into onfoff) +12dB @ I0kHz.

germanium. Moains input: 220/250 volts. Size: 104 43 % 2%in. 100K ; Tape 100mV into 100kQ. Tape recording output sockets on

8ver:ozd Fac(_or—Be_(ter7sl;aBn 26dB.” & eacll;;hannels._ o I Sy
io— X 6in X i

ELEGANT SEVEN Mko "I (35[]mW OUIDUI) 'gi::utzo(w?::s:olrz:;). en @ Ix:eak clanse. Bu?lt andl?elsl:e:!.mu ate

7-transistor fully tunable M.W..L.W. Superhet Mk. 1 (MAG~ P-U-) €575 Post & packing 50p extra.

portable, Set of parts. Complete with all components, Specification same as Mk. |, but with Spec. on Mag. P.U. 3mV @ IkHz input
including ready etched and drilled printed circuit board the following inputs: Mag. P.U, impedance 47kf1. Fully equalised to
—back printed for foolproof construction. MAINS CER. P.U. Tuner. within £ 1dB RIAA. Signal to noise
POWER PACK KIT: (47p) extra. ratio—65dB (vol. max.),
£525 Plus P. & P. 50p. Circuit I3p
Free with parts. LIQUIDATED STOCK

THE DORSET (600mW Output)

7-trarsistor fully tunable M.W.-L.W. Superhet
portable with baby alarm facility. Setof parts. The
latest modutated and pre-alignment techniques makes
this simple to build, Sizes: [2 x 8 x 3in.
AINS POWER PACK KIT: 47p extra. ]
£5,25 Plus P. & P. 50p. Circuit L',
13p. Freewith parts.

DANSETTE

TOURISTE MK3

CAR RADIO

ALL TRANSISTOR
Beautifully designed to blend with the interiors of all cars, Permeability tuning
and jong wave loading coils ensure excellent tracking, sensitivity and
selectivity on both wave bands. R.F, sensitivity at | MHz is better than 8
micro volts. Power output into 3 ohm speaker is 3 watts. Pre-aligned I.F.

Output Power: 45 watts R.M
wave drive). Frequency respon

points 3°Hf|“ I8KHz. Totaldistortion: | module and tuner together with comprehensive instructions guarantees
'535 thang,o ;!z:ne:dh °"‘6%‘:"B' Signal to | success first time. 12 volts negative or positive earth. Size 7~ 2° P
noise ratio: better than b oo

Speaker Impedan 3,8 or 15 ohms. g SET OF PARTS

10 KHz. Inputs: 4 inputs at SmV into parts Speaker, baffle and fixing kit
470K. Each pair of inputs controlled by 1-25 lus P.& P. 25 postage free when
separate volume control. 2 inputs at extra plus P. » 13p ordered with parts

200mV into 470K.
To protect the output valves, the in- Plus vailabl r

e oy ot e S RE N e R s eNcircui i lfenableithe COMPLETE £50 4 iin'pu?'rfiﬁ’fe‘z‘.‘.’?o'éf.'.i £1-50P. & P
amplifier to be used at half power. ize 207 x20” X 10” incorpora- P. & P. y . .
ting Baker'"12” heavy duty 25 watt high flux, quality loudspeaker with cast frame. SYSTEM ‘ Speaker: £12:50 each plus £1-75 P. & P.
Cabinets attractively finished in two-tone colour scheme—Black and grey, Sound 50 amp and 2 speakers

Bass Control Range: - 13dB at 60Hz. | Originallysold completely built for (£15-23) Plus P. & P.
Treble Control Range: + 12dB at | Circuit diagram 13p, free with £6 .30 usSOp
Sp

Practical Elcctronics  May 1971 365



SOLDERING

INSTRUMENTS

DESIGN
CENTRE
LONDON

60 WATTS

® EXCELLENT THERMAL
STABILITY

® STRONG, LIGHTWEIGHT,
COMFORTABLY ELEGANT
DESIGN

® UNEQUALLED PERFORM-
ANCE

® PUSH-IN BITS, COPPER .
OR LONG-LIFE L

® INDICATOR LAMPS
OPTIONAL ON ALL
MODELS

® ALL VOLTAGES
® EASY MAINTENANCE

PLEASE ASK FOR NEW
LEAFLETS 37/1001/3

LIGHT SOLDERING
DEVELOPMENTS LTD
28 Sydenham Road, Groydon GRS 2LL

Telephone 01-688 8589 & 4559

SIX SIZES—10 WATTS TO

VALVE MAIL ORDER CO.

BLACKWOOD HALL,
WELLFIELD RD., S.W.16

SPECIAL EXPRESS MAIL ORDER SERVICE

All orders post free!

2p
1N21 018
1N23 0-20
1IN83 0-88
IN233  0-50
IN236  0-50
1N645 0-26
IN725A  0-20
1IN914 0-08
IN4007 023
18021 0-20
18113 016
18130 013
18131 013
18202 23
26240 1.98
26301  0-18
2G302 0-23
2G806 0-30
20871 0-28
26381  0-28
20414 0-30
20417 0-23
2N2l4 043
2N2d7 025
2N250  0-50
2N404 023
2N697 018
2N69s  0-43
2N708 010
2N7084 013
2N708 Q18
2N708  0-68
2N711 038
2N987  0-88
2N1090  0-30
2N1081  0-38
2N1131  0-30
2N1132  0-30
2N1302  0-20
2N1303 023
2N1304 0-25
2N1305 026
2N1306  0-25
2N1307 026
2N1308  0-80
oN1309 0-25
9N1420 098
2N1607  0-28
2N1526  0-88
2N1909 225
2N2147 076
2N2148  0-60
2N2160  0-63
2N2218  0-30
2N2219  0-38
2N2287  1-08
2N2297  0-80
2IN2360A 0-20
:N2613  0-38
aN2646  0-53
2N2712  0-88
2N2784  0-80
2N2846 225
2N2848  0-43
2N2904 0-30
uN2004A 0-38
2N2806  0-80
2N2907 038
2N2924 023
2N2925 018
2N2926  0-13
2N3054  0-80
2N3055  0-78
2N8702 018
2N3705 018
:N3706  0-28
2N3707 018
2N3709 013
2N3710 013
2N3711 013
2N3819 036
2N3820 088
2N3823 Q.70
2N5027  0-63
2N5088  0-38
28005 0-76
28801 043
28304 0.63
28501 0-88
28703 0.63
AAL29  0-20
AAZIY 030
AAZ13 013
ACL07  0-38
ACI26 026

BF117
BF167

PP P POPPOO O PPOCOPPO00PO0ROP

g'% BY127  0-go | 0A90
.98 | BY182 078 o495  0.08 | B1IST 030
1.50 | BY213 0285 | 0A200 0-08 ( BAC40  0-28
025 | BYZ10 0.40 | 0A202  0-10 | BFT308 0-38

2p £p lgs ]
025 | BF173 030 | GJ4M 038 | 0C43  0-40
0-

BF181 0-38 | GISM 0-25 | 0C44 0-18

25
0-30 | BF184  0-26 | GJTM 0-38 | 0C44M  O-18
0-80 | BF185  0-25 | HG1005 0-50 | OC45 0-16
0-30

BF194 0-18 | H8100A 0-20 | OC45M 0-18

0-85 | BF195 0-16 | MAT100 0-25 | OC46 0-28
0-26 | BF106 0-28 | MAT101 0-80 | OC37 0-680
0-88 | BF197 0-28 | MATI20 0-28 | OC38 0-60
0-23 | BF861  0-28 | MAT121 0-3 0C59 0-65

80 | BFY1l 1-26 | NKT224 0.23 | OC81D 0-80
88 | BFY17 0-26 | NKT251 0-24 | OC8IM  0-20
26 | BYF18 0.2 | NKT271 0-288 | OC81IDM 0-18
63 | BFY18 0.86 | NKT272 028 | 0C81z  0-88
20 | BFY24 0-48 | NKT273 0-20 | OC82 0
.28 | BFY44 1 NKT274 0-£20 | OC82D 016
.20 | BFYG0 0-28 | NKT275 0-25 | OC83
.18 | BFY51  0-280 | NKT277 0-80 | OC84 0-35
18 | BFYo2 NKT278 0@ oC114 038
80 | BFY33 018 | NKT301 0-3¢ | OC122  0-50
48 | BFY64 0-43 | NKT304 O- 0C123 0-50
48 | BFY90 NKT403 076 | OCI139  0-28
.68 | B8X27  0-50 | NKT404 0-63 | OCI40 0-38
43 | B8X60 O NKT678 0-80 | OCidl  0-63
40 | B8X76 0-18 [ NKT713 0-26 | 0C169 0-20
13 | B8Y26  0-18 [ NKT773 0-25 | OC170 0-26
.63 | BRY27  0-20 | NKT777 0-38 | OC171 0-30
.75 | BBYS1 80 | 078B 0C200 0-88
28 | BEY95A 018 | OAS 0-18 | 0C201 048
B8Y95 015 | 0A8 018 | 0C202  0-63
26 | BT102/500R | OA47 010 | 0C203 &u
30 0-76 | 0A70 010 | 0C204 40
BTY42 083 | OA7L 010 |.0C205 063
8 | BTY78/100R 0A73 0:10 | 0C206 076
0 0-76 | OA74 0-10 | 0C207 076

BTY79/4001R 0A79 0:10 | 0C460
76

0-25 | BY100  0-18 | OA8S 013 | OCP71

BY126  0-16 | 0A86

025 | BYZ 0A210 0-26 | 8T722 0-38
0-25 szg :,:: 0A211  0-88 | 8T7231 063
0-30 0AZ200 085 | 8X68  0-20
0.3 | BYZ13  0-26| 047301 0.50 | 8X631  0-20
0.40 | BYZ15 1-00 | 0AZ202 0-43 | 8X635  0-30
040 | GYZ16  0.68 | 0AZ203 0-43 | 8X840  0-28
0-38 | BYZ88C3V3 | OAZ204 0-48 | 8X641  0-26
0-20 .18 | 0AZ205 0-48 | 8X642  0-38
0.20 | Cl11 .85 | OAZ206 0-43 | 8X644  0-48
0-68 | CR81/05 0:20 | 0AZ207 0-48 | 8X645 078
0-65 | CR81/40 0-48 | OAZ208 0-38 | V15/30P  0-80

CB4B .50 | 0AZ209 0-33 | V30/201P 0-38
018 | C810B 318 | OAZ210 0-38 | V60/201 0-38
013 | DD000 015 | OAZ211 0-33 | V60/201P 0-38
0.0 | DD003 016 | 0AZo22  0-40 | XALOL  0-10

DD006  0-18 | 0AZ223 0-40 | XAL02 018
0-20 ) DDo07  0-40 | 0AZ224 0-38 | XALGl 018
0-20 | DD008  0-88 | OAZ241 0-23 | XAly2 015
0-63 | GD3 38 | 0AZ242 023 | XAl161 0-25
013 | GD4 06 | 0AZ244 0-23 | XA162 028
0.30 | GD3 0-38 | 0AZ246 0-28 | XB101  0-43

GD8 0-25 | 0AZ290 0-38 | XB102 010
080 | D12 0-05 | OC18 043 | XB103  0-85
0-20 | GET102 0-30 | OCI6T  0-38 | Xp113  0.10
030 |OETils 0f0|OGhe ome | XBIZL 04

GET :

GET114 016 | 0C22 0-48 | ZR24 0-03
0-43 | GET115 045 | 0C23  0-80 | Z8170  0-20
g_:g gg}ég g-g 0c24 0.50 | 28271 018
040 | gETS72 o0dg | Oc2: 038 ZTw 04
030 | GETs75 0.5 | OC26 0261 2T43 - 0-28
0-38 | GET880 0.38 | OCu8 063 | ZTX107 018
&g: GEngé 8-35 0C20 063 | ZTX108 0-18

GET882 0- 0C30 0-40 | ZTX300 0-13
063 | GEISSS $80|o0css 080 | ZTX304 028
-85 | GEX45/1 .08 | 036 063 | ZTX500 016

0-50 | GEX941 mﬂ 0c41 0-26 | ZTX3503 0-20
0-26 | GJ3M 0-28 | OC42 0-80 | 2ZTX331 0-30

SEMI-CONDUCTOR SET FOR
P. E. GEMINI AMPLIFIER £12-95

SEND S.A.E. FOR LIST OF 3,000 TYPES
VALVES, TUBES AND TRANSISTORS

Open daily to callers : Mon.-Sat. 9 a.m.-5.30 p.m.
Closed Sat. 1.30 p.m.-2.30 p.m.

Terms C.W.O. only |

Tel. 01-769 0199/1649
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TRANSISTORISED
TWO-WAY TELEPHONE
INTERCOM

Operative over amazingly
long distances. Separate call
and press to talk buttons,
2-wire connection. 1000's of
applications. Beautifully fin-
ished in ebony. Supplied
comiplete with batteries and
wall bracketa.

£8-97;. P.& P.17}p.

AVO CT471A MULTIMETER
Battery operated, fully transistorised.
Semsitivity 100mQ/v. Measures AC/DC
Voltagea 12mV to 1,200v. AC/DC Current
12uA to 1.2 Amp. Resistance 12 ohm to
120 m HF, VHF, UHF, Voltage with
multiplier 4v to 400v up to 50 Mc/s, 40mV to
4V up to 1,000 Mc/s. Offered in perfect
condition, 258 each. Carr. 50p.

CRYSTAL CALIBRATORS No. 10

Small portable crystal

USED

BY

INDUSTRY,

SN EVERERS

EXTENSIVELY

GOVERNMENT

DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC.
@ LOwW COST [ ] QuickK DELIVERY @ OVER 200 RANGES IN
TOCK @ PTHER RANGES TO ORDER

NEW

S0UA ... 2847}
50-0-30uA 2387}
100u:A . 28-37)

100- 0~100;_r\ 2326

llszl!

TYPE SW. 100 ‘ TYPE S-80
100 x 80 mm lﬂ mm square fronis
£3- 12; .. 191
. 297t 971
. 2297} . 2297!
Lol £287;
300V dee. 2297} . 2262,
1A d.e 2297} . 2247}
SAile. .. 2297 |2 £2-47)
300V a.c. £22-97) .. 2247
VU Meter 23-75 , 300V d c 2247,

DESIGNS!
CLEAR PLASTIC METERS A BAKELITE PANEL METERS

controlled wavemeter.
1) Bize 77 7}” x4". Fre-
quency range 500 Kc/fs.
10 Me/a (up to 30 Mc/s
on harmonies). Cali-
|| brated dial. Power re-
quirements 300 V.D.C.

13mA and 12 V.D.C.
0.3A. Exeellent con-
dition. 23-47). Carr.

371p.

B.C. 221 FREQUENCY METERS
latest release 125kHz to 20MHz. Excellent
condition. Fully tested and checked and
coniplete with calibrator charts.

£27-80 each. Carr.30p.

AM/FM SIGNAL GENERATORS

Oscillator Test No.
2. A high quality
precision instru-
ment made for the
minlstry by Airmeec.
Frequency  cover-
age 20-80Mc/s. AM
C.W./FM lacor-
porates precision dial, level meter, precision
attenuator 1uV-100mV. Operption from

12V d.c. or 0/110/200/250V a.c. Size
12..8} >~ 9%in. Bupplied In  brand new
condition complete with all connectors
fully tested. 845, Carr. £1.

AV0O CT.38 ELECTRONIC
MULTIMETERS
High quulity 97 rauge instrument which
measures a.c. and d.e. Voltage. Current,
Reslstance and TPower Output Ranges d.c.
volts 250mV-10,000V (10 meg2-110 meg

input). D.c. current 10gA-25A. Ohms.
0-1,000 mieg 2 a.c. volt 100mV-250V (with
R.I. nieasuring head up to 250MHz) a.c.

current 102A-25A. Power output 50 micro-
watts-5 watts. Operation 0/110/200/250V a.c.
Supplied in perfect condition complete with
circuit leal and R.F. probe. £25. Carr. 75p.

ADMIRALTY 62B RECEIVERS

High quality 10 valve
receiver manufactured by
Murphy. Coverage in 3

| bands 150-300 Kc/s; 560

Kc/e<1'5  Me/s;« 3:9-30'3

Ke/s. I.F. 500/KHz. In-

corporates 2 R.F.and 31.F.

stages, bandpass  filter,

noise limiter, erystal con-

trolled B.F.0. calibrator

ILF. oulput. ete. Built-in upe'lker output for
phones. Operation 150/230V a.c. Size
19) 13} < 16in. Weight 114lb. Offered
in good working condition. £22-50. Carr.
£1-50. With circuit diagramms. Also available
B4l L.F. version of above. 15KHz-700Hz.

£17-50. Carr. £1-50.
TO-2 PORTABLE OSCILLOSCOPE

A general purpose low
cost economy oscillo-
scope for everyday use.
Y amp. Bandwidth
2 CP8-1 MHZ. Input
imp. 2 megQ} 25 P.F.
Illuminated scale. 2in.
tube. 115 : 180

230mn. Weight 8lb.
220/240 V a.c. Supplied
brand new with hand.
hook. £82-50. Carr. 50p.

T0N-2 °0RTABLE 0SCILLOSCOPE

tube. amp. Hensiti-

| uty 01V P-p/CM. Band-

g W idth 15  cps-1-JMHz,

al| Input imp. 2 meg 25pF
X amp. sensitivity

‘ p-p/CM. Bandwidth 1-5cps

| -S00KH Input imp. ¢

neg ) 20pF. Time base.

o ranges 10 ¢ps-300KHz.

ynchronlzatlon Inurnal/

external. Dluminated scale 140 x 215 x 330

mm. Weight 15}1b 220/240V, A L
brand new with handbook. 237-50, Carr 50[
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‘*SEW'' CLEAR PLASTIC METERS

Type MR.85P. 4}in - 4}in fronts.

S0uA ... 2360
00 0- 00;4-\ 3 10
431

100 0 100;4 A 23 lo
"00“4 .. 2287}

-75
000 0 .)00;4 i 2260
1ma .. 1260
1-0-1mA .. £2:60
SmA £2-60
10mA 2280

0mA £2-60
100mA £2-60
300mA 22-60
£2:60

£2-60

£2-60

2260

2260

£2-60

2260

£2-60

. 2260

2260

. 22-87)

£3-60

£2-60

. 2260

£2-60

2260

30A a.c.* £2:60

Type MR.52P. 2}in square fronts.

S0uA .. 2310 | 20V d.c £2:00
.)0 0- .)0[.1\ £2-60 | 50V dec. .. £2-00
00uA ... H 300V d.c. £22:00
100-0-100u:A £2-37) | 15V ac. .. £2:00
o00us .... £2-25 | 300V a.c. £2-00
ImA 22:00 | 8 Meter
SmA £2-00 lmA .. £210
£2:00 | VU Meter 2310
ﬁgg 14 a.c.* 22:00
: JAa.ce £2-00
ggg 104 a.c.* £22-00
2200 | 20A ac.* £2:00
£2:00 | 30A a.c.* £2-00
.85P. 3jin ~ 3jin fronts.
3 S... 28-87 | 20Vde. .. 2210
50-0-50uA £2-76 | 50V dc. .. £210
A L. 2275 | 150V d.c. £2-10
100-0-100u A £2-60 | 300V d.c. - £2-10
200pA ... £260 | 15V a.c. 2210
200uA £22-37) 30V a. (, 2210
000 0-. oOOuA 22-10
2210
amA 2210
10mA £2-10
S0mA . 2210
100mA 22-10
J00mA £2:10
. 2210
2210
£2-10
£2-10
2210
2210
£22-37;
22-10
10V d.c. £2-10 | 304 a.c.*

*MOVING IRON —

ALLOTHERSMOVING COIL
Please add postage

“SEW"EDUCATIONAL

METERS
Type ED.107. S8ize
overall 100mm x
90mm x 108mm,

A new range of high
quality moving coil
instruments  ideal
for school experi-
ments and other
bench applications.
3” mirror scale. The

meter Iovement is easily accessible to

demonstrate internal

in the following ranges:

54 -50

24.25

£23.97

50+0-50uA £4.25

1-0-ImA .. £8.97

lAde..... £3.97

5A d.c. £3.97
10V d.e. 23-97 |

working. Available

20V d.c. £3.97
50Vde. .. 2397
300Vd.c .. 2397
Dual range
500mA/5Ad.c. $4-25
BV/50V d.c. 24.28
Triple range
lmA/IOmU

100mA . 24-62

Type MR.38P. 1 21/82in square lronu

——— i
n.
8k w p
g BT -
el i
30u 22-00 o i
S00- .,ou A aeny -
100uA .... £1-871 .
100-0-100uA  £1-78 | 15 -
W00 11-75 i -
00 A 5 d
300° 0-.)00“\ u a7e i 75 .
IinA 3 d
| 150V a.c. 21-37
1| 300Vac £1-37
300V a.c. 21-37
8 Meter
ImA .. 2160
VU meter 210

TN 2.
30-0-50u8  £210 |
100uA £22:10
100 0 100/.1 A 21-87}
£1-87,

So0ed 10 |
500-0- uOOu A 21-50
lmA 1-50
SmA £1-50
10ma 2150
o0maA ... 2150
100mA .. £1-50
S00mA .. £1-50
1A. 21-60
&oaaaanno £1-50

£1-50
20V 4 £1-50
oL 1-50
300V d.c. £1-50
15V ac. .. 2150
300V a.c. £1-50
8 Meter
1mA 21874
VU Meter 2225
14 a.c.* 21-50
sAa.c.* 2150
10A a. £1:50
20A a. £1-50
304 a.c.* £1-50

‘“SEW ' BAKELITE
PANEL METERS

Type MR.85 3{in square fronts.

i ! .
Y Dk

S00ma
1A .

nl.con TF142E DISTORTION FACTOR
METERS. Excellent condition. Fully tested.
220, Carr. 75p.

TRANSISTORISED L.C.R. A.C.
MEASURING BRIDGE

A  new portable
bridge offering ex-
cellent range and
accuracy at low
cost. Ranges: R.
1Q-11-1

HENRYS 6
ges -29,. C.
+1110mFd. 6
Ranges 4-29,. TURNS RATIO 1: 1/1000—
1:11100. 6 Ranges +19%, Bridge voltage at
1,000 cps. Operated from 9 volts, 100uA.
Meter indication. Attractive 2 tone metal
case. Bize 7§ X5 x 2in. 220. P. & P.25p.

COSSOR 1049 DOUBLE BEAM OSCILLO-
8COPES. D.c. coupled, Band whith lkc/s.
Perfect order. 285, Carr, £1.50.

TE-16A  Transistorised
Signal Generator. 6 ranges
00 kHz-30 mHz. An
JJinexpensive inatrument
or the handyman. Oper-
tea on 9v battery. Wide,

read scale.
modulation.

31 0F x31§. Complete
with instructions and
leads. 27-97). P. & P.
20p.

LELAND MODEL 27 BEAT
FREQUENCY OSCILLATORS
Frequency 0-20 Kc/s on 2 ranges. Qutput
50002 or 5kf}. Operation 200/250V. A.C.
Supplied in perfect order. £12:50. Carr. 50p.

MARCONI TF885 VIDEO OSCILLATORS.
0-5MHz. 8ine 8quare Wave. 245. Carr. £1.

LAFAYETTE TE46 RESISTANCE
CAPACITY ANALYSER
2pF -2,000 mid
ohms-200
megohml Also
checks impe-
dance, turns
ratio, insula-
lﬁon 200/260V

Bnnd New 217-50
Carr. 371.

CLASS D WAVEMETERS

A crystal controlled hetero-
dyne  frequency  meter
covering 1-7-8 Mc/s.
Operation on 6V d.c.
Ideal for amateur use.
Available in good used con-
dition. £5-97}. Carr. 37}p.
or brand new. 2797},
Carr. 37}p.

MARCONI TF185M BEAT FREQUENCY
OSCILLATORS. 0-40KHz. £20. Carr. £1-50.

Latest

Cur latest edition giving full details of a
comprehensive range of HI-FIEQUIPMENT
COMPONENTS, TEST EQUIPMENT and
COMMUNICATIONS EQUIPMENT. FREE
DISCOUNT COUPONS VALUE 50p (10/-).

PE.70 3 17/82in <1 15/32in - 21in deep.

S0u.

50
00
00

23-00
£2-871
£12-87;

ow'o';l« 2278
L. 27

500un ... 22-60
1mA . 2287!
300V a.c.  22-37)
VU meter.. £3-25

248 pages, fully illnstrated and detailing
taousands of items at bargain prices.
£3-60
- eno
ﬁgg 00! A & s
- S00mA a.c.* o
2210 | laace 2175 NOW—
!l-7g SAac* .. :i;z
£1-7 10A a.c.* f
2195 | 20Aact  SL5 | | wiridelity, ¢ ONLY
£178 | 304 s L176 | electrani 4
21 504 a.c.® g L nt:
£175 | VU meter 10 | ¥ fensipment x 374p
[atalogue
P. & P.
{0p

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

Also see next two pages
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SEMI-CONDUCTORS/ VALVES

BRAND NEW & FULLY GUARANTEED

HI-H EQUIPHENT

O/ o
TRANSISTORS VALVES 33%% OR MORE
IN914 7pACIS8T  30p{BY100  15p|0A2 38p 2524 EL9S 5 o
{g:gg‘l ;: ﬁg;ss m BY124 u: 0B2 592525 m EM80 w: SEN D SA E FOR
2 17 BY126  18p|0Z4 2526 EM81
IN400S  10p|ACY18  28p/BY127 M: 1L4 m 30C15 o EMB84 S_‘g: D|SCOUNT PRICE LISTS
INdoos Imiacyss meyipvZll seelies  seeaecis  weoiews; | AND PACKAGE OFFERS!
5 ; 18
IN4006  18p|ACY21 BYZI2  30p|IT4 u: 30F5 323 E¥§Z ‘45'5 °
INAOO7  20plACY22  17p DYZ]3 26p|IT4 D|30FLI  70p|EY86 40p
IN4148  7p|ACY28  17pMJ48 97p|1U5 D|30FL12  92p|EY8T 42p
INGOG4  28p|ACY40 1» M.MB] 21-85{2D21 p|SOFL14  76p|EZ40 45p
2G301  20p(AD140  B0p|MPF102 4fp|3Q4 30L15  88p|EZ4] 45p
2G302  22p|AD149  S0p|MPF103  3Bp|384 36p|30L17  80p(EZ80 25p
2G303  $6p|AD161  37p|MPF104 37p|3V4 45p|30P12  80p(EZ81 28p
2G306  30pAD162  37p|MPF105 40p|5R4 60p(30P190  80p|GZ32 48p
2G308  30p|AF1l4  28pINKT213 £Bp|5Ud 33p(SOPL1  70p|GZ34 60p
2G309 30p|AF115 25p|NKT214  16p(5V4 42pi30PL13  93p|KT66  £1.70 | 2025T/C stereo  £9-87 SL72B 22697
2G371  2PplAF116  £B6p|NKT216 37p|5Y3 32pi30PLIS  90p|KTE8  £1.78 | 4 -
2G374  $Tp|AF117  8p|NKT217 40p|3Z4G  40p|35L6  SOpMULs  6op | 40 MK1lstereo 2340  APT6 58097
M ML mNn maee W iSrote W S0 ST e
IN697  17p|AF124  $8p(NKT261 so= 6AG7 S m ’;832 m SEBLISN - OikD CHED (Y
ggggg g; AF12 H' 1;1(%'271 28p |6AKS 30p|3083 45p|PCOT 45y | BLESB 21497 401 £29-37
27 p|NKT272 28p|6AKS  57p|50C5 . §
INTOSA  1BAFIS  3pNKT274 BOp[6ALs  Soposl.  AobPOtm:  4ap | Cerringe 37p extra cach item.
33p(83A2 40p|PCC85  40p | TEAK PLINTHS AND PERSPEX COVERS
D(807 50p| PCC88 88p | 1. For 8P25, BL8S, BL35, 3000, 2025T/C, 2025,
37p)1625 50p|PCC8Y  S0p 1000. £3-97
30p|5763 70p|PCC189  58p | 2. For AP75, 8L75, 8L9S. 25972 Fuli range of Garrard accessories available.
4 28p(6146 2150/ PCF80 30p | 3. For BP25 ete. to operate with lid in place 85-07}
25p|NKT405 76p|6AVE 30p|Az31 50p| PCF82 34p | Carriage 37{p extra each type.
mihaminn el e D
DAF91  95pPCF86  60p
dmoas " smlanic  dbpars:  ailecrsoo gop | TELETON SPECIAL OFFER! SPECIAL OFFERS!
0 6 1 p| PCF80} - s |l " .
JDloAs  109/6BQ7A  AGRIDFoS PCF8D Cirtriage asd. wooden plinth and plastic
13 OA;(!: ig: gggé :F DKS1 38p|PCF805  76p cover, Ready wired. Total Illt prlce £36.
12p|0A81 10p|6BW6 HEG eI ety OUR PRICE 422-80
D OASS 8S9IDK9s  48p/PCF808  78p GOLDRING GL69/2 fitted OB aring G800
HploAss  imjepW7  iDLez  asp\PCLS? P o tlige comulote with de luxe base and
40p/0A%0  10p|6BZ6 35p DLo4 p|PCLE3  685p 4 £ .
88p|0 A1 7p!6C4 33p|D1og POLBS 50 cover. Total list price £50-80.
58p) OA?{, 7p|6CD6 21-16{p 70 POLES 40p OUR PRICE 239, Carr. 50p.
mote men Cmmiv il i
DY87 36p 00
0A210  17p|6F1 ES8CC  88p|PL36 58p | .. b—— = B.S.R. McDONALD
18p|0C19 37p | 6F6G 0DE150F  96p|PLSI 50p | CR10T AM/FM STEREQ TUNER AMPLIFIER |MP60 .. £11.85 810...... 216-95
P 97p |6F13 38D EABCBO  35p|PLE2 45p | WITH MATCHING PAIR 8A1008 SPEAKER |510.. .. .. £12.96 310...... £10-95
ARt 50p | 6F14 855 EAF42  3bp|PLE3 48p | SYSTEMS Carr. 37}p extra each item
lg 0C24 $0p 6F1 85p, EB91 20p|PL84 40p | Output 4 watts per channel. Excelient|Teak Base and Perspex Cover
26p|0C25 8’ OE18 48p|EBC41 58p{ PL500 75p | reception AFC, built-in MPX. Cer/XTAL|For above BSR range £3-97}. Carr. 37ip
Upess P 6F23 80p/ERCS]  30p|PL304  80p | Input. Total List £50-25. OUR PRICE |TPDl Series with plinth and cover and
2N2369 1gploc2e 26p|6H6 20p|EBF80 PY 32 58p | £20-96. Carr. 62} ead a
2N23694 28p/0C28  6%p|6J4 0y FY 32 " - L. S2ip. e
INo484. o0 “: 018 S0pEBF83  40p|PY33 83p | Also available with Garrard 2025T/C|MP60.... £19-50 610...... 222.97
2N26 035 o 20p EBFs9 32p|PY80 35p | Record Changer, Plinth, cover and stereo 510...... 220-97
'ZN"G}g m 0(:3; ogp g;ﬁ’r ;8: EBL21 m ;;gl ::: cartridge. Ready wired. 845, Carr. 21, Carr. 50p extra each item
2 C86 2
2N2904 30p|0C41 2601637 45p(ECss 60p|PY83 38
y P | TELETON 8AQ-206 STEREO AMPLIFIER
2N2623 smoce:  Mpiewec  Waleccw  emPyss 40 & GOODMANS SPECIAL OFFERS!
2Novas 205(0C6 189 (6LD20 Eocss  ooppYa0l 80y T i matening Slereomar AMIFH
N anaay b oo TR|sar m EcCes  40pu20 K Taner. " Total Hst price £136.52.
2N29260 A0pOCT1  18p|68G7  88p|Loran P o3 L OUR £89  THE PAIR
2N3033 855/0CT2  88p|6ay ECFe2 389|150 o4 PRICE Carriage £1
N300 80010¢73 4 8“7_’ ::' ECF86  68p|Us2 38p d
2N3055 $0p|0C4  30p|ogy  SSP[ECH2L  B7piUIOL 78D | Latest exciting rejease. Besutifully styled
2N3SPIA 0C75 250! 88Ny 14 gﬂcggg gg; Dae m with walnut case. 6+ 8 watts rms.| GOODMANS SPEAKERS!
2N3416 47pi0C76 £5p 68Q7 40p) ECBSi 30p) Usol 40p Bwitched inputs for Mag, Xtal, aux, tape. .
32{3570 25p|0CT77 40p gy 80p|ECH83 40p G801 21 Incorporates volume, bass, trebie, sliding ;“'m'lgUgJ]:u::Ié:z;g% g:"' s0p.
;gg;gg b :7 %gtll 4 VeC 50| ECL80 40p|UABCSO  38p ;&hncLel, :c;:téch ?’lur and kiud:’ess Cﬁgnt;gls. ezzo o I & . Carr. 50p.
2 D oo P |§VEGT 32p|ECLS2 35p|UAF42 58p ec. Lis ur pricel 9-87. T. 37p. |Magnum K2. OUR PRICE £33, Carr. 60p.
;gg;gé }z! ggg}, Ipj0CE1 g:' 6X4 30p|ECL83 plUBC41  BOp Mambo. OUR PRICE £32-50 pr. Carr. 50p.
?N370: B=BF182 ::’OCS-I “’ 8X 50 80p|ECLS6 UBCS1  40p | v¢ TRANSISTORISED FM TUNER v |Marimba. OUR PRICE £35 pr. Carr. 50p.
ON3707  183BF185 “’ 0C139 ”"’ 6X5GT  87p(EF37A  60p{UBF80  40p TRANBISTOR |Magister. OUR PRICE 841.60 each. Carr. £1-
IN3708  179|BF1s¢  17p|0C140  a7p|10C2 50p|EF39 40p|UBF89  36p MicH QUALITY | Minlster. OUR PRICE £89-97, Carr. 59)
N300 1m{BFIes  lopl0Cloe  sop|lonl,  SOPIER40  BORUCCE: 4% TUNE L Qg an i i
2N3710  18p|BF200  s79j0Ci70  gsp|l0F!3  BOPIEFel  eSpUCCEs 400 ONLY 6 4«2}in.
NS B P 0171 10P14  £1-10|EF42 0p|UCF80  b5p 3 IF. stages.
2NS711  ifpBF224  30p 0Pijoare  30p|EFS0  26p|UCH21  60p Double tuned dis- TAPE CASSETTES
NS MpBEZ  MBOCIY  SoD[12ATT  B0pEFS;  MUCHE  70p criminator, Ample|Top quality in plastic llbrary boxes.
2N 3904 “= BFX12 ”: 2 76p|12AU7  30pEF86 20p|UCHS1  35p output to feed most C60 60 min  48}p 3 for £1-88}
IN3905> 30p|BFX13  86p 0C203 40p|12AV8 33p|EF89 £28p|UCLE2 35p amplifiers. Operates C90 90 min  62}p 3 for 81-80
2N 3906 30p|BFX28  30p{0C204 40p |12AX7 30p|EF91 33p|UCL83 680p | ou 8V Luttery. Cuverage 88-108 MHz. Ready C120 120 mln 76p 3 for £2-17}
2N4058 175|BFX30  38p{0C205 agp | 12BAS 35p|EF92 40p|UF41 60p | built ready for use l-‘nnta.stlc value for |Cassette Head Cleaner 88p, All Post extrx.
2N4056 BIL|BFX44 $7p/0C207  78p|12BE6  3BPEFISS  IpUFe0  3bp | money. 80375, P. & P 12ip.
9N4061  16p|BFXS5  40plOCP71 97 }‘;237 w gﬁl&d 359\ ps; 40p Stereo multiplex mhpmrs 4971,
2N4062 8y BFX86  32p|ORP12  80p v P UFsy 35p ECHO HS-606 STEREO
5 = 20D1 45p|EL33  81.28
Z)g:ggg gp §§§S{; wg;‘};i" m 20F2 76p|EL34 UL41 esp | HOSIDEN DHO4S 2-WAY STEREOD HEADPHONES
IN4286 160|BFY1s  sep|PLdool  14p(20L1  SLIOIEL SspULSs  30p HEADSETS Wonderfully coni-
aN4289  17|BFY20  GfpiPLé0e: 1862007 DL apuva Each headphone con- fortable. ' Light-
ggfm} 169 ggo«l) m;ﬁw‘l i;v 20P4 81-10|EL84 25p| VY85 30p tains a 2}in  woofer weight adjustable
iNio9s }:'. BFYS :’; PLi00; 1vp|20Ps  SLSOELS; 43y VR10H30 38 Tt i’ indveidai S cabie i
2N3354 27p|BFYS0  67pPL4008  80p 2518 ASP'ELAL 32p'VR130/30 359 level eontl:oll n8 (; I u; stereo c?ncli pl.:g
aNG3s5  §7p|BSX19  17p[PL4007  Mp 25-1 ) th 26-1 . 8
28109 $55|BBX20 pT1s43  40y) ZENER DIODES SEND aable gon?idnereo plugl'l DT R
28103 $7p|BBX21 7p|T1844 189 400W (3-3to 33V) .. 16p SAE 2597}, P. & P. 12}p. P. & P.12}p.
28104 37p(B8X76  16p|T1845 179| 1-5W (24 to 200V) .. 80p FOR
:gg:‘l) 50p gg;gg :o_'rlﬂlﬂ 17p| 10W (39 to 100V) .. 85p lmm', AMERICAN TAPE
40362 & BBY28  17p BC107/S/9 | INTEGRATED —_— Flirst grade quality American tapes. Brand SINCLAIR EQUIPMENT
10p new Discount on quantitles.
AC107 37p|BBY 38 ”l | CUITS DISCOUNTS q - Project 80. Package offers. 2 < Z30 amplifier,
ACI2  2B9pgyvse sy l00+  w CIR 10% on | 8in. 220ft. L.P. acetate . .. 17iplaterec 60 pre-amp, PZ5 power supply,
AC127 Y S 000+ 7" L9800 40p; L914 40p; [ 124 any sun 600ft. T.P. mylar . 819. Carr. 37ip. Or
Acizs  gbpl o000 5{‘8050 L9283 60p; IC-10 88-50; | one type in. . std. azip with PZ6 power supply,
AC154 18, 0p/25+ 62| 8L403 #£8-85; MC1303 | 156% on $0p £21. Carr. 37}p. 2 x 250
AC176  BSpBEY95A 16p/100+ 50| ge.ep; MCl304 4876; | 26+ Nt g. = amplifer, tereo 60 pre-
PA246  22-45; 3005 one type. 1 - amp, PZ8 power supply,
Chnoie siab; RIS | gunt ult]| SRR Tamorme fo P,
52 8 quantity g T pr ransformer for .
THYRISTORS R an.ﬂl g discounts on ll-ﬂ; e £2-97; extra. Add toany
FIHI41 88p; FIH171 88p; application 681p|of the above 34-87} for active filter unit
PIV 50 100 200 300 330 400 | FIH1818Sp; PIH22185p; | Postage— 78p|and 818 for a pair of Q16 apeakers. Project
1A S T T & — 47 r:naax 99; FJ. 1 Semi 7in. 1800“ L.P. mylar . $1-00 60 FM Tuner 820-97]. Carr. 37,p.
3A 3y ¥ i 4p — FIB251 $8p; FJI121 ? Conductors 7in. 2400“ D.P. mylar £1-85 | All other 8inclair producu in stock. 2,000
5K — By S — — r.ulsl 00p; FIJ211 41+ 8p: 7in, 3,600ft. T.P. mylar S, #885|amplifier, $33. Carr. 37}p. 3000 Amplifier §36.
7A — Sbp Sp 0 — ¥7p | FIY101 889. Valves 15p. Postage 10p. Over £3 post paid. Carr. 37} p. Neoteric lmpllﬂermcaﬂ‘ 37p.
< See previous page @ G.W. SMITH & CO. (RADIO) LTD. @ See opposite page =
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RUSSIAN C1-16 DOUBLE

BEAM OSCILLOSCOPES
SMHz Pass Band. Separate Y1, Y2 ampli-
flers. Calibrated triggered sweep from
0-2usec to 100msec/cm.

Supplied complete with all accessories and
instructions, 887, Carr. pald.

MARCONI CT44/
TF956 AF
ABSORPTION
WATTMETER

1 pfwatt to 6 watts.

nectiona. P
balanced T and Bridge T. Impedance
8000 range (0-1dB x 10) + (1dB x 10)
+ 10 4 20 + 30 + 40dB. Frequency:
d.e. to 200kHz  (—3dB). Accuracy:
0-05dB.  +indleation dB x 0:01. Maxi-
mum input less than 4W (50V). Built in
8003 load rcsistance with internal/external

i‘i"ﬂ Brand new #2750, P. & P .jp
BELCO AF-5A
SOLID STATE SINE SQUARE
WAVE C.R. OSCILLATOR

Sine
———e 18-200,000Hz;
f Bquare
|| 18-50,000H2.
® Output max
+10dB (10kQ).
Operation
A Internal
hatterjes.
Attractive two-tone case 7jin x 5in « 2in.
Price $17-50. Carr. 17}p.

MULTIMETERS /o EVERY purpose/

TECH PT-34, 1,000
O.P.V. 0/10/60/260/
500/ ,000V a.c. and

d.c. 0/1/100/500mA
d.c. 0/100K.21-97}.P. & P. 12{p.

MODEL TE-£00, 20,000
O.P.V. Mirror scale, over-
load  protection. 0/5/25/
125/1,000V d.c. 0/10/50/
250/1,000V a.c.

260MA.
—20to +62dB. #£875. P.& P.15p.

MODEL 500, 80,000
OPV., with onrlud
protection, scale
0/.5/2- 6/10/26/100/
260/500/1,000 V d.c. 0/2-5/
10I26/100/250I600/
1,000 V. a.c, 0/50 uA/5/50/
500 mA. 12 amp. d.c.
0/60)(/6 Meg./60 Meg(y.
28-87}. Post paid.

MODEL TE-70. 30,000
O.P.V. 0/3/16/80/300/
800/1,200V d.c. 0/6/30/
120/800/1 200V a.c. 0/
12A/3/30/300mA. 0/
16K/160K/1 “6M/16 meg.

& P. 15p.

TME MODEL TW-50K. 46
ranges, mirror scale. 50K/
Volt d.c. 5K/Volt a.c. D.c.
volts: 0-125, 0-25; 125, 2-5,
6 10, 25, 60 125, 250, 500,
- 1,000V, A.c. volta: 1-
5, 10, 25, 50, 125 250, 50¢

BOOmA, 5, 10A. Resistance: K, 100K,
1 meg., 10 meg. Decibels: —20 to
+81'5dB. 2887, P. & P. 17ip.

BELCO DA-20 SOLID STATE
DECADE AUDIO OSCILLATOR

New high quality port-
ableinstrument. SinelHz
to 100kHz. Square 20Hz
to 20kHz. Output max,
+10dB (10k{}). Opera-
tlon 220/240V a.c. Size

216mm X  1560mm
120mm,

Price  #2750.  Carr.
26p.

T.E.40

HIGH SENSITIVITY

A.C. VOLTMETER

lnput 10 ranges:
-003 /1371
3/ 10/ 30 / 100 { 300V.
R.M.S. 4cfe.-1-2Mc/a,
Decibels —40 to +50dB.
Bupplied brand new
complete with leads and
instructlons. °  Operation
230V a.c. £17-50. Carr. 25p.

TE-65 VALVE VOLTMETER
High quality instrument
) wlth 28 ranges. D.c, volta
1-5-1,600V.  A.c. volte
1-6-1,600V.  Reslstance
up to 1,000 megohms,
220/240V a.c, operation.
Complete with probe and
instructions. 17-80,
P. & P. 30p. Additional
Probes available: R.F.
48.121. H.V. 28.50.

230 VOLT A.C. 50
CYCLES RELAYS

Brand New. 3 sets of
changeover contacts at
5 amp rating. 50p ea.
P.& P, 10p (100lots MO).
Quantities avallable.

TE-900 20,0000 /VOLT
GIANT MULTIMETER,
Mirror scale and overload
protection. 6in full view
meter. 2 colour scale. 0f

26 /1 250 / 1,000 /
V. oae.  0/25/12. 6/10/60/260/1 000/
V d.c. OIWyA/IIOIIOOIGOOmAIIOA
02KI200K/20 meg. ohm. $18,

5,000
5,000
d.c.

P. & P. 2

MODEL 5025, 57
ranges, giant 6}iin
meter, polarity
reverse switch, Sen-
sitivity: G60K/Volt
d.c. BK/Volt a.c.
1-2

1,001
current: 25, 50uA, 3. 5, 5 28, 50, 260
800mA, 5, 10A. Rellstance 2K, 10K,

100K, 1 meg, 10 meg. Decibels: —"0 to
+85dB. 212:50. P.& P.17jp.

HONOR TR.10A, 20kg

Volt 6/26[60/250/600/
2,600V d.c. 10/50/100/500/
1,000V a.c. 0/50uA/2-6mA
250mA d.c. 0/6K/6 meg.
ohm. —20 to - +22dB.
10—0. 100 mM‘ 0-100-0-1 mfd. £3-47;,

L¢P 13

UNR-30 RECEIVER

4 Bands covering 660KHz-30MHz. B.F.O.
Bullt ia Hpeaker 220/240V a.c. Brnnd new
with instructions. $15-75. Carr. 37}p

MODEL n—aoo 30,000
O.P.V. Mirror scale, over-
load protectlon 0/0-6/3/15/
80/300/1,200V d.c. 0/6/30/
120/600/1 200V a.c. /
30uA

6mA
300mA/600mA. 0/8](/80!(/800!(/8 meg
—20to +63dB. 2597 P.&P.1

gODlL TE 80. 20,000

.P.Y,
0/10/60/100/500/
1,000V. a.c.  0/5/26/50/
260 / 500 / 1,000V d.c.
5/60/500mA./
0/6K/60/K/600K/6 Meg.
87f. P.& P.15p.

MODEL TE-90. 50,000
O.P.V. Mirror scale, over-
load protection. 003/13/60/
300/6800/1,200V d.c. 0/6/
30/120/300/1,200V tl c
0-03/6/60, IGOOmA

lﬁK/lGOKIl 6/16 meg —"0 to=+63dB.

7-50, P. & P,

TMK MODEL TW-MI. =
Features Resettable Over-
load Button. Sensitivity:
20K0/Volt d.e. SKQ/
Volt a.c. D.c. volts: 0-0-5,

25, 10, 50, 260 1,000V,
Ac VOl 0, , 1,000V, D.c.
currents: H 50, 500mA.

Resistance: 0- bK 50K, 0~ 500K, & meg
Decibels: —20 to +52dB. #11- 50, P.
P. 17}p.

MODEL A8-100D. 100K Q/
Volt. Bin, mitror scale.
Built-in meter protection 0/
3/12/60/120/300/600/1,200V
d.e. 0/6/30/120/300/600V
a.c.  0/10uA/6/60/300:nA/
124, 0/2K/200K/"M/200M
+17dB. £1280. P.&P.17

LAB

100,000 O.P.V.
6}in scale buzzer
short circuit check,
Sensitivity: 100,000
OPV d.c.5/Volta.c.
D.c. volts: 0-5, 2-5, 10, 50, 250, 1,000V.
A.c. volts: 3, 10, 50, 260, 500, 1,000V.
D.c. current: 10, 100uA, 10, 100, 500mA,
25, 10A. Resistance: 1K, 10K, 100K,
10 meg, 100 meg. Declbels: —10 to
+49dB. Plastic case with carrying handle,
size 7hin x 63in x $}in. $1890, P. &

25p.

W862 TRANSCEIVERS
Large quantlty available for EXPORT!
Excellent conditlon. Enquirles Invited.

UR-1A SOLID 8TATE

COMMUNICATION RECEIVER

4 Bands covering 58KHz-30MHz. FET, 8
Meter, Varlable BFO for SS8B. Built in
Speaker, Bandspread, Hensitivity Control.

220/240V a.c. or 12V d.c. 123in < 43Iln -

7in. Brand new with instructions. £88.

Carr, 37fp.

. LAAFAYETI'E
RECEIVER

(reneral coverage 150-400KHz, 550K Hz-
30MHz. FET front end, 2 mech. filters,
product detector, varlable B.F.0., nolse
limiter, 8 Meter, Bandspread. RF Gain.
16in x 93in x 8}in. 18lb. 220/240V a.c.
or 12V d.c. Brand new with instructions.
£45. Carr. 30p.

A—— ot

LAFAYETTE
HA-800 SOLID
STATE AMATE
COMMUNICATIO!
RECEIVER

3-5-4, 7-7-3, 14-14-35, 21-21-45, 28-29.7,
50-64MHz. Dual conversion, 2 mech.
filters, product detector, variable BFO,
S Meter, 100KHz calibrator. 220/240V
a.c.or 12V d.c. 15in < 9¢in *¢ 8}in. 18ib.
Brand new with instructions. $£57-50,
Carr, paid (100K Hz Crystal £1-97} extra).

FULL RANGE OF TRIO EQUIPMENT

EDDYSTONE VHF RECEIVERS MODEL
770R. 19-165 Mec/s. Excellent condition. £150.

VOLTAGE STABILISER TRANSFORMERS
180-260V input. Output 230V. Available
130W or 225W, #£12.50. Carr. 25p.

MODEL TEl2. 20,000
0.P.V. 0/0- 6'30/120/300/
1,200 / 3,000 / 6,000V d.c.
1/6/30/120/800/1 200V a.c.
0/ 80uA [/ 6/ 60/ 600MA.
0/ 6K [ 600K | 6meg /60.
Megohm GOPF. 2 FD
£5-97{. P. & P. 17,lp

FTC-401
TRANSISTOR
TESTER

Fuil capabilities for
measuring A, B and ICO,
npn or pnp. Equally
adaptable for checking
djodes. Bupplied complete
wlith finstructions, bM.tery-
and leade. 2697}, P. & P.
16p.

SKYWOOD SW-500

50 Kn/\'olt error
aca DC

0. 6/3/12[30/300/600
AC Volts 3/30/300/
800. DC urrent
”OuA/GIGOIBOOmA
Reslstance 10K/100
K/lMeg/lO Meg. Declbell —20 to +57db

7-80. P.&P.)

270° WIDE ANGLE

1imA METERS
MWI1-6 80mm square
2897}, MWI1-8 80mm
square $497], P. & P.
extra.

AUTO TRANSFORMERS
0/115/230v. Step up or atep down.

shrouded.
2287, P.& P.17)p.
13

150W.

T oaert.
1,000W. £7-25.
2867, & P. 42“1

SOLID STATE VARIABLE A.C.
VOLTAGE REGULATORS

Compact and panel mount-
N ing. Ideal for control of
lamps, drills, electrical
appliances, ete. Input
230/240V a.c. Output con-
tinuously varlable from
20V to 230V

Model MR2306 5A 68 < 46
X 43mm, 28-37}. Model
MR2310 10A 90 x 68 x
Postage 124p.

Fully

60mm, $11-97].

POWER RHEOSTATS

High quality ceramic construction. Windings embedded in vitreous
Continuous rating, Wide range

enamel. Heavy duty brush wiper.

ex-stock Single hole fixing, }in. dia. shaits. Bulk quantities available.

25 WATT.
850 WATT.
100 WATT.

ADVANCE TEST EQUIPMENT
lnnl newand boxed in original sealed cartons.

79, URF MILLIVOLT METER.
100 Kc/s to 1,000 Mc/s. a.c. 10 mV to 3V,
D.c. 10 mV to 3V. Current 0-01 1A to 03
mlg‘ Resistance 1 ohm to 10 megohm.
[

TT18. TRANSISTOR TESTER. Full range of
facilities for testing PNP or NPN transistors
in or out of circuit. £37-50.

Carrlage 50p per item.
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10/25/50/100/250/500/1,000/1,500/2,500 or 5,000 ohms,
10/25/50/100/250/500/1,000/2,600 or 5,000 obms, £105. P. & P. 7}p.
1/5/10/25/560/100/260/500/1,000 of 2,

May 197t

. P. & P Tp.

,500 ohms, £1:875. P. & P. 7ip.

GW.SMITH &CO.() .

Tel:01-636 3715
Tel: 01-437 8204
Tel: 01-437 9155
Tel: 01-262 0387

27 TOTTENHAM CT. RD. LONDON, W1
3 LISLE STREET, LONDON, W.C.2

34 LISLE STREET LONDON
311 EDGWARE ROAD, LONDON W.2

D)

W.C.2

OPEN 9-6 MONDAY TO SATURDAY (EDGWARE ROAD 1 2DAY THURSDAY)

Excellent quality

MODEL 8-260
General Purpose
Bench Mounting

"YAMABISHI” VA&I‘ABLE VOLTAGE

T
. Lowprice . Immediate delivery

MODEL 8-260 B
Panel Mounting

VD))

All Mail Orders to—
11-12, Paddington Green,
London, W.2
Tel: 01-262 6562
(Trade supplied)
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PREMIER STEREO SYSTEM “ONE" Consists of an all transistor stereo amplifier,

available separately if required £14°95, Carr. 40p).

2025 T/C auto/manual record player unit fitted stereo/mono cartridge and mounted in teak finish SYSTEM “TWO0”
plinth with perspex cover and two matching teak finish loudspeaker systems. Absolutely . )
complete and supplied ready to plug in and pla) The 10 transistor amplifier has an output of (D SR 37 (it L ot
5 watts per channel with inputs for pick-up, tape and tuner also tape output socket. Controls: PREMIER .
Bass, Treble, Volume, Balance, Sclector. Power on/off, stereo/mono switch; Brushed aluminium PRICE £47 £1.76

front panel. Black ‘metal case with’ teakwood ends: Size 12 X 5% X 34in. high (Amplifier

Garrard PREMIER STEREO

MIDLAND AM/FM STEREO TUNER AMPLIFIERS

Two pew all solid state receivers from Midland at 8pecifications Model 19-520 Model 19-542
economical prices. Beautifully styleid in stimline  gemi 19 transistors, 12 diodes, 2 transistors, 12 diodes
cablnets conductors 2 varistors
Tuning FM 88-108 MHz ¥M 88-108 mHz
range FM Stereo Multiplex FM Stereo Multiplex
AM 535-1635 kHz AM 535-1605 kHz
Aerial Internal AM and ex- JInternal AM and external
ternal FM FM
Frequency 50-17,000 Hz 35-20,000 Hz
Response
Power 24 watts ris per chan- 4 watts rms per channel
Output nel (8 watte nusic (18 watts music power)
power}
Inputs Ceramic yhono Magnetic/Ceramiic phono
and aux.
Speaker 4-8 ohm 8 ohm
impedance

Controls Power onjoff, Volume, Objoff, Yolume, bass,
tone, balance, tuning, treble, balance, tuning,
AFC. Btereo indicator  AFC. Btereo indicator
Function AM, FM, FM Stereo, AM, FM, FM Stereo,
Phono ({Stereo indi- Ceramic, Magpetic. Aux.
cator light)

== Hize 15" % 84 x:{"“ mr-/.m*:‘sr
MODEL l9_542 FRICE Carr. & Ions. 50p (‘.anf& Tos. 50p
E.M.l. 13X 8in. HI-FI SPEAKERS PREMIER EXCLUSIVE!

Fitted two 2hin tweeters | MIDLAND CASSETTE TAPE
and  crossover network. ]
Available with 8 or 16 | RECORDER 12-112
ohm impedance. Hand- Bolid state incor-
ling capacity 10W. Brand porating
ew. Automatic Levet
£347 Control for

P. & P. 40p trouble-free  2-

track recording.
Inputs for mike and aux. Earphone socset. Uomplete

HI-FI STEREO with batteries and earpiece. Size 10§in x 5%in x2}in.
HEADPHONES ;gflchémn £16-50 P.“g P

Designed to the highest {4

possible standard. Fitted } poCRET SIZE MULTI-TESTER With wide angle,
24in. speaker units with jewelled meter movement, ceramic long-life, low-loss
soft padded ear muffs. switching, tough impact resisting case.

Adjustable  headband.
8 ohm impedance. Com-
plete with 6ft. lead and
stereo jack plug.

£9.47 r.&r

25p
;TE%E?O STETHOSCOPE SET Low imp. £1-25. battery, test lead and instructions.
. . 10p

MONO BTETHOSCOPE SET Low imp. §2p. P, & P. 10p 490 r. & P. 17p

Semsitivity 20,000 ohme/volt D.C.
10,000 ohme/volt A.C.

19 Ranges: 0-5-25-50-250-500-2500
volts D.C. 0-10-50-100-600-1000 volts
A.C. 0-50uA-2:5mA-260mA D.C. 0-
6000 ohms-6 megohms, 10 uf-0-001
mfd-1mfd. —20 to +22dB. Complete

“VERITONE” RECORDING TAPE

SPECIALLY MANUPACTURED IN USA. FROM EXTRA STRONG
PRE-STRETCHED MATERIAL. THE QUALITY 13 UNEQUALLED.

TENSILISED to ensure the most permanent base. liighly resistant to break-
age, moisture, heat, cold or humidity. High polished splice free finish. Smooth
output throughout the entire audio range. Doulile wrapped—attractively boxed.

LP3 3° 280° P.V.C. 28p LP6 51 1200° P.V.C. 62p
TT3 3 450' POLYESTER 37p DT6 $i" 1800 POLYESTER £1-12
DT$ 34° 600 POLYESTER 57 TT8 ai" 2400° POLYESTER £1 87
$P6 5 6000 P.V.C. 42p SP7 1200° P.V.C. 82p
LPS 5 9000 P.V.C. 50p LP7 7' 1800 P.V.C. 75p
DTS &° 1200° POLYESTER 75p DT7 7" 2400° POLYESTER £1-25

TAPE SPOOLS 3" 6p, 57, 53°, 7" 9p. TT7 7° 3600° POLYESTER £2-50
FPost and Packing 3° Bp, 5%, 61° 8p, 7" 10p. (3 reels and over Post Free.)

$1"42400 Fout TENSILITED POLTESTER |

PREMIER STEREO SYSTEM *SIX"”
SAVE OVER £16

Comprises Midland AM/FM Stereo Tuner Amplifier
Model 19-542. Pair of loudspeaker systems as System
“ONE' Garrard 8P25 Mk. III fitted Goldring G850
Stereo Cariridge with teak plinth and cover. Total
rec, list price over £91

PREMIER

PRICE £75 Carr. & Ins. £1-76

50 WATT PUBLIC ADDRESS
AMPLIFIER MODEL PA-5000

A top quality amplifier giving 50 watts rms power output
{80W peak). Incorporates 8 transistors and 4 silicon
diodes (silicon output transistors). Inputs for ¢ micro-
phones each with individual voluine controls, plus phono/
aux. input. Master volume control and Bass and Treble
Controls. Well presented front panel for ease of opera-
tion, on/off power flick switch and pilot light. Output
impedance 4/8/16 ohms Mike 1 and 2 sensitivity 2mV
(30k2) Phono/Aux 300mV (100kQ). Frequency
response  50-20,000Hz. Fused output and thermal
overload protection A.C. Mains 220-250V, 50/60Hz.
8ize 13lin x 9in X

Pl 1IER
rRicE £33 pr sop

SP25 Mk 11l SPECIAL!

Garrard SP25 Mk, II
Single Record Player. Fitted
Goldring G850 Magnetic
Stereo Cartridge. Complete
in Teak Plioth with Rigid
Perapex Cover,

Total list Price uver £29.

/ Pnacmnn £19-90

& P 50p.

=== TAPE CASSETTES
: ::‘:PEEMEI:.': | cﬁo 60_ ) 37p 21g3,5
=0 =0 | co0 () 62p3%
. C120 (i) 87p &'
P. & P.5p

All cassettes can be supplied with library cases
at 3p extra each.

’o | +-oxforp sT
ronmmm COUHT RD

10 & 23, TOTTENHAM COURT ROAD, LONDON, W.1 TEL: 01-636 3451/2639 ——"I Ilbgmm
HEAD OFFICE & MAIL ORDER DEPT. 23, TOTTENHAM CT.RD. TEL:01-636 3451
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SPECIALISED GOMPONENTS

THE private constructor needs more ready and direct
access to certain types of components, apart from
those general purpose parts and semiconductor devices
which we must agree are not at all difficult to obtain.
But in order to exploit these latter devices fully, it is
sometimes necessary to obtain certain special items.
Maybe a special kind of semiconductor; some unusual
passive component like perhaps a ferrite pot core; or
an electro-mechanical part such as an uncommon type
of switch, connector, or relay. By “special” we mean an
item not normally carried in stock by the average
retailer, but listed in a manufacturer’s “industrial” or
“professional” catalogue. In effect, this usually means
that this particular class of component or device is
restricted to equipment makers and component distribu-
tors, who can order in the requisite large quantity
demanded by the manufacturer. ,

Industrial component distributors by- and large are
not favourably disposed towards dealings with private
individuals. Some will, it is true, supply direct, but
they have to insist on a certain minimum order—either
in quantity or value. Such a procedure works well
enough for the particularly dedicated and prolific con-
structor who makes a point of finding his way through
the distribution network, and has probably established
good personal relations with one or more distributors.
But countless other constructors would li}(e the oppor-
tunity to gain access to a wider range of components,
on perhaps less frequent occasions, but without the
inconvenience of hunting around for an obliging
distributor for each particular special need.

Retail component stockists are the ndtural source of
supply for individual constructors. Through the mail
order business many retail firms have established good
links with the amateur, wherever he may live. The
point has now arisen whether retailers could not
improve and expand their service by stocking a more
varied range of electronic components including some
special items obtainable from the industrial distributors;
or at anyrate, be prepared to order such special items
upon request.

In Readout this month we publish two letters relating
to this subject, but from different aspects. Firstly, one
of our contributors appeals to component manufacturers
and trade distributors to consider the needs of amateurs,
and also suggests how the latter may further their own
cause. Secondly, one of our advertisers offers fellow
retailers membership of a co-operative scheme for pur-
chasing special components in reasonable quantities
from manufacturers or main distributors. We await
with interest any comments on this topic from industry,
trade, or individual readers. F.E.B.
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HE popularity of electrically amplified and elec-
T tronic musical instruments such as the electronic
organ has resulted in the invention of all kinds of
tremulant and vibrato systems as well as a host of
other effects such as artificial echo, reverberation
and the so called phasing or skying effect.

No effect has ever been produced that enhances
musical sound so well as tremulant, which has been
used ever since musical instruments, that could be
made to produce it, were invented and even longer
by anyone able to sing or whistle a musical phrase.

DEFINITIONS

There is some confusion between the terms tremu-
lant, tremolo and vibrato which are defined by music
encyclopedias as follows: Tremulant generally
refers to ‘the effect of making a note rapidly softer
or louder ie., a rapid amplitude variation. Vibrato
is the effect of altering the pitch of a note rapidly
by a very small degree i.e., it is a rapid frequency
variation. Some may choose to differ on these
definitions but for the sake of clarity, tremulant and
vibrato will be used accordingly for the purpose of
this article. Tremolo normally indicates the rapid
repetition of one or more notes.

APPLICATION

The vibrato effect, or rapid pitch fluctuation, is
normally produced on instruments like the violin and
guitar by the player. The effect can be produced

m j\]\/\ N

= 1N\N\NV\ OUTPUT TO
4 ‘*UGHT ——————— = POWER
| SOURCE | Lo SENSOR | AMPLIFIER
PRE-AMPLIFIER T t T
[VOLTAGE | i |
——— LEVEL LAMP

| DETECTOR |

L —_—

e
(WS4
S 7O 10Hz

SINE WAVE
OSCILLATOR

Fig. 1. Block diagram showing method of employing
an |.d.r. to obtain tremulant fram gn amplifier
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electronically on instruments with electronic tone
produce a small variation in the tuning of the tone
ments by making the sound rapidly softer or louder,
amplified instrument like the guitar, a tremulant can
by employing a low frequency sinewave as a voltage
L.D.R. CONTROL
generally introduces an obnoxious thumping noise,
dependent resistor (l.d.r.) as shown in Fig. 1. The
sinewave oscillator. The sinusoidal fluctuation of
A novel idea for a tremulant pre-amplifier
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generators i.e., electronic organs, in which case a
generators. The tremulant effect can also be
depending on the nature and playing technique of
be introduced by rapidly altering the gain of one
control e.g., to control the bias voltage of a valve
On most guitar amplifiers this facility is usually
due to harmonics from the low frequency control
lamp is connected in the collector circuit of a voltage
light produces a sinusoidal variation in the resistance
employing ld.s.'s, which can be used for portable
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low frequency (5 to 10Hz) sinewave is employed to
produced on certain non-electronic musical instru-
the instrument. With electronic organs and any
stage of the amplifier. This is generally accomplished
or transistor.
wrongly called vibrato and bias control of this kind
oscillator. A far better method is to use a light
level detector, which is driven by a low frequency
of the l.d.r.; this method is free from thump.
electronic organs or guitars, will be given in part 2.

The Leslie rotary horn loudspeaker as fitted to many
modern electronic organs -




SPEED OF ROTATION AREA OF HORN

6 TO 8 REVS PER SEC.

WITHIN ROTATING DRUM

(T

ARRRAR RN R AR RANAN ()

SOUND THROUGH
HOLE IN BAFFLE
INTO HORN

8”SPEAKER

SYNCHRONOUS
MOTOR

Fig. 2. Mechanical arrangement of rotating horn loudspeaker

ELECTRO-MECHANICAL SYSTEMS

There are several electro-mechanical methods of
producing a pleasing tremulant from electronic
organs and amplified electric guitars. These employ
either rotating loudspeakers or rotating horns or
deflectors and many of the systems currently in use
are due to Don Leslie and bear his name.

Some manufacturers and users of rotating horn
and deflector systems are, however, wrongly under
the impression that pitch variation is produced by
these devices because of the Doppler effect. Tests
made by the author have disproved this, but have
shown that the tremulant waveform from such sys-
tems is a very complex one. Systems in which the
loudspeakers themselves are rotated do produce the
Doppler effect as in this case the sound source itself
is moving.

VARIATIONS IN MECHANICAL SYSTEMS

The exact acoustical function of rotary horn or
loudspeaker tremulant systems will be dealt with in
part 2; meanwhile it may be worth examining the
various designs currently in use. The most common
type employed in smaller electronic organs is the
Leslie rotating horn system (see photograph). As can
be seen from Fig. 2, the loudspeaker is fixed on a
baffle board but “looks” into the rotating horn.
These units are installed so that the sound can only
come out of the revolving horn. The acoustical
nature of the tremulant is mainly one of amplitude
fluctuation of the fundamental notes but with con-
siderable variation of their harmonic structure.

Another method, based on the rotating horn sys-
tem, is one using a rotating deflector as shown in
Fig. 3, this is generally used with large loudspeakers.
This arrangement is sometimes used in conjynction
with the small twin rotating horn system shown in
Fig. 4, both assemblies being used together in
external tone cabinets with built-in amplifiers and
frequency crossover networks (Leslie organ tone
cabinets). The small twin horn system shown in
Fig. 4 rofates above the sound transducer the sound
following the path shown by the arrows.

Practical Electronics May 1971

ROTATING |

12" SPEAKER E = SEMI-HORN |
E = DEFLECTOR |

|

Fig. 3. The rotating deflector system used in Leslie tone
cablinets

ROTATING HORNS

SOUND TRANSDUCER

Fig. 4. Rotating twin horn system used In Leslie tone
cabinets
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FROM AMPLIFIER
OuTPUT

MOTOR DRIVE

ELIPTICAL m J
LOUDSPEAKER J

Fig. 5. The rotating speaker drum

Fig. 6. Rotating twin loudspeaker system

Rotary horn or speaker systems are driven by a
synchronous motor with a belt drive and a pulley
diameter ratio suitable for turning the system at
between five and ten revolutions per second; the
usual speed is seven revolutions per second. Some-
times an additional motor or an alternative pulley
ratio is used so that the system can be run at about
one revolution per second to produce what is known
as the “Celeste” effect (slow Leslie) which audibly, is
a slow undulation not unlike the slow. rise and fall
in level heard from an organ in a large church,

ROTATING SPEAKER

Systems in which the loudspeakers themselves
rotate present the problem of electrically coupling
the speaker to .the amplifier. Slip rings and contacts
have been found unsatisfactory because of the low
impedance so, as in the example shown in Fig. 5,
a mercury contact system is used. The loudspeaker
itself is a small eliptical type mounted in a rotating
drum. In addition to complex amplitude variation,
this system produces a small amount of pitch fluc-
tuation due to Doppler effect.

The arrangement shown in Fig. 6 is used in
various ways. In small electronic organs two
speakers, normally not larger than eight inches in
diameter are mounted one at each end of a rotating
arm about 18 to 20 inches across. A special rotating
coupling transformer, or mercury contact system, is
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used to connect the speakers to the amplifier. The
system produces pitch variation due to Doppler
effect but as with all rotating speaker systems this
tends to be masked by the large amplitude fluctua-
tions that are produced.

A variation of this system is also used in large
tone cabinets for Church organs to produce the
“Celeste” effect.in which case four or more loud-
speakers are made to rotate slowly on a radius of
approximately 24 inches; the speakers themselves are
spaced about four feet apart.

A ROTARY TREMULANT SYSTEM

In order to analyse the tremulant effect produced
by a rotating horn system, the model shown in the
photographs was constructed to the dimensions giyen
in Figs. 7 and 8. A system of this kind can be used
with any electronic organ or a guitar amplifier. As
the photograph shows the completed assembly
(without external covering) consists of the main
baffle board on which is mounted an eight inch loud-
speaker, the rotating horn drum and its synchronous
drive motor and the framework forming the
enclosure. The unit is finally covered with an open
weave fabric.

Padding is used between the rear of the loud-
speaker baffle and the hardboard back of the cabi-
net to prevent sound coming from the rear of the
speaker. All the sound must therefore radiate, via
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the rotating horn, through 360 degrees on a vertical
plane around it, hence the reason for covering the
enclosure with open weave fabric.

ROTATING HORN

The rotating horn drum is not as difficult to make
as it might at first appear. Accuracy is important,
however, as the drum must rotate smoothly and
almost silently at six to seven revolutions per second.
Any mis-alignment of the bearings or distortion in
the drum itself will cause vibration and noise.

The drum is constructed from % inch thick hard-
board to the dimensions given in Fig. 7. First the
two discs are cut to 15 inches diameter, one with a
centre hole approximately 6} inches in diameter.
The main bearing supports (C)-~one on each drum
——could be cut from seven inch diameter discs of alu-
minium, but large holes must be cut in the one fitted
on the loudspeaker side. A Ferrograph metal tape
spool which comes apart quite easily, thus provid-
ing two accurately and ready made supports, was
used in the prototype. The actual bearings (A, Fig 8)
for the drum were 4 inch bushes with 4 inch holes,
extracted from old potentiometers. These are inserted
through the spool cheeks.

DRUM WALL

The drum wall is best made by first cutting a
piece of hardboard six inches wide and approxi-
mately 45 inches long. This must be gradually rolled
up, loosely at first, until the roll is finally down to
around 12 inches in diameter. Heat will help, but the
rolling up must be done in stages, allowing the
hardboard to settle for a while by tying a piece of
string around it. When it is down to a small roll,
leave it tied up, at least over night. It should then
remain rolled to approximately the right diameter
for the drum faces. Next cut the material so that
the ends coincide with the 8% inch wide mouth of
the horn as shown in Fig. 7.

HORN WALL

The horn wall is made from thin plywood, or

thick cardboard, rolled carefully to prevent it crack-
ing. This is glued to one face of the drum with
impact adhesive and also secured with small wood
blocks, glued around the outside as shown. The
ends of the horn must also be glued to the ends of
the drum wall. The space between the drum wall
and the horn wall can be filled with soft loosely
packed paper or foam rubber.
_ The remaining side of the drum is then glued
In position and the two straps (E) glued and screwed
in place as shown in Figs 7 .and 8. Note that the
bearing plates (C) and bearings must be fitted before
the drum itself is put together. The pulley should
be approximately 34 inches in diameter and fitted
so as to stand off the face of the drum by approxi-
mately § inch as in Fig. 8. It is most important that
the drum and its pulley are perfectly aligned and
that there is no encentricity. It might be mentioned
here that for the construction of the horn drum and
its fittings the usual range of hand tools, plus power
drill will be adequate and that the drum and its
frame were completed and assembled in a weekend.

FINAL ASSEMBLY
~ The final stage of assembly is that of the speaker
baffle and the drum supporting frame as shown in
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FILL SPACE WITH
SOFT_LOOSE :
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(SEE TEXT)
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THIN PLYW00D
5%, WIDE
ot

4 4
DRUM FACE Vg DRUM WALL V8’
HARDBOARD 15" DIA.(2 OFF} HARDBOARD 6" WIDE

Fig. 7. Construction of the rotating horn drum. This
drawing shows the drum with one side removed

The completed rotary horn and drive system mounted in its
supporting frame
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MATERIALS . . .
(For the construction detailed in this part only) Silver steel rod }in diameter x 74in
Hardboard }in thick—15in X I5in (2 off) Brass or steel, approx linx linx }in (2 off), 8inx
45in X 6in linx tin and 4in X lin X {in
Hinx lin (2 off) Pulley 3%in diam. and spacer to suit (see Fig. 8)
Plywood 4in thick—24in x |8in Bushes }in internal diameter (4 off)
24in x 6in Synchronous mains motor with small pulley (see
74in x 6in (2 off) text)
Thin plywood or stout card 27in X 53in Loudspeaker 8in diameter with impedance and
Hardwood 6inx l}in x fin (2 off) handling capability to suit amplifier used
Small hardwood blocks Rubber belt
Ferrograph tape spool, 7in diameter metal type Screws, glue, 4BA fixings and grommets
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Fig. 8. Note the position of the back bearing plate,
with a ¢ inch bush (} inch internal hole) across the
speaker opening. The front bearing block on the
vertical support comprises a metal plate approxi-
mately 4 inches X 1 inch with a bush (from an
old potentiometer) to take the % inch diameter
spindle that goes right through the drum.

The drive motor may be almost any synchronous
tape recorder drive motor, mounted as shown in
Fig. 8 on rubber bushes (grommets will do). The
diameter of the small drive pulley on the motor
may require some thought and experiment, but will
normally be # to 1 an inch in diameter. A rubber
belt of suitable length is used for coupling the motor
to the drum pulley.

When the whole assembly (except the speaker)
has been completed as shown in Fig. 8, make abso-
lutely sure that it turns freely and accurately. With-
out the counterweights (shown in Fig. 7) it should
revolve freely if pushed and conve to rest with the
horn mouth uppermost. The counterweights are
fitted one each side under the straps E and consist
of a small square of brass or mild steel, glued
securely in place. When these are fitted, check that
the balance is correct, in which case the drum should
come to rest at any random point. Under power, the
drum will reach speed slowly but should continue to
revolve smoothly and quietly. Although a small
amount of vibration may be set up in the frame,
this should disappear almost completely when the
unit is finally secured within the framework of the
enclosure.

Next month: the construction of the enclosure frame,
and electronic simulation of rotary speaker tremulant
systems.
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... XEE

Xee utilises DTL integrated
circuits in a compact ‘‘body” to
provide some of the functions of
the more simple animal life.
Incorporating both tactile and
light sensing, this project is not
only extremely interesting to
build, but also demonstrates a
novel way of using electronic
circuitry to simulate animal
tendencies.

WIND DIRECTION
INDICATOR

A reasonably simple project for general
interest and weather recording. Using the
minimum of components this instrument
gives remote indication of wind direction
by means of lamps representing eight
points of the compass.

AUTOMATIC BATTERY
CHARGER

Automatic control of a battery charger is
desirable for protection of the battery
against over charging and for constantly
maintaining a fully charged battery. This
article describes the operation and con-
struction of an automatic charger that
can supply up to 5 amps; and also the
construction of an add-on unit that can
automate any standard battery charger.

FIRST OF A NEW SERIES ...

RADIO ASTRONOMY
TECHNIQUES

which will include some worthwhile
investigations for amateur workers, and
details of the equipment needed for a
back-garden radiotelescope.

PRACTICAL

ELECTRONICS

ON SALE MAY 14

3717




MAKING
THE

WIS
OF LOGIC IC's

PART ELEVEN—By R. W. GOLES

EMITTER COUPLED LOGIC—
Concluding Article

IGH SPEED LoGIC, HSL, is the last family of
H integrated circuits to be discussed in this series.
The name is a very general one to allow for the fact
that there are really two sub-families which use very
different circuitry to achieve the same goal of very
short propagation times, and thus high operating
speeds.

This type of logic is, of course, mainly intended
for use in computers and other high speed data
handling equipment, where its application allows
simple operations (addition for example) to be
carried out in less time than would be necessary if,
say, RTL were employed to carry them out. Looking
at this from a different viewpoint, HSL enables one
to build a computer which will carry out more
complicated tasks in a realistic time than could be
carried out by its predecessors.

Some new areas which are now being exploited by
computers which possess this super-speed capability
are: the reading of written characters which are not
in a special “stylised” fount, including signature
recognition; the control and real-time analysis of
airborne “terrain” radar information, and the ability
of “‘general purpose”™ computers to handle several
jobs or programmes simultaneously.

APPLICATION AREAS

While it is true that computer requirements lead to
the development of high speed logic, and will even-
tually be responsible for the lowering of its price by
virtue of the huge volume of devices which will be
employed in these machines, it is also true that small
quantities of HSL will be found very useful in
application areas that are economically within the
amateur’s reach.

How about an f.m. tuner which is set to the desired
channel by a crystal controlled frequency synthesiser
with just one crystal? Or a digital frequency counter
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which’ will display directly the frequency of a signal
as high as 300MHz? These circuits and many others
will become feasible when HSL is used.

SUB-FAMILIES

One technique for increasing the operating speed
of digital circuits is that of “current-steering” and
this solution to the speed problem was used even
before it became available in integrated form, where
it now reigns supreme. The basic gate is quite simple
in conception and utilises a ‘“longtail pair” as a
current switch,

The other solution, which has only recently been
introduced, uses a specially modified TTL circuit
which includes Shottky barrier diodes as anti-satura-
tion clamps. This last solution is a very exciting
development because unlike the current-steering
circuits the devices are directly compatible with
slower saturated logic forms like DTL and TTL.
whose power requirements they share.

CURRENT STEERING LOGIC

This family has many names, and apart from
CSL it is also referred to as CML (current mode
logic), EECL or E2CL (emitter-emitter coupled logic)
and, most popular of all, ECL (emitter coupled logic).
The basic ECL gate is shown in Fig. 11.1.

Excellent high speed performance is assured by
using a differential amplifier (longtail pair) in which
the component transistors do not enter saturation
during operation, eliminating transistor storage time
prevalent in TTL, DTL and the other saturating
logic families. Emitter followers are used as output
drivers to provide a high current drive which is
capable of a fan-out of 15 ECL gate input loads.

An unusual feature is the provision of both a true
and a complementary output which enables the
simple gate shown to be used as either an oR or as a
NOR gate (or both), in the positive logic convention.
By assuming negative logic inputs, this gate becomes
either an AND or a NAND, which makes this circuit a
universal building brick capable of performing all
the basic logic decisions,

- O
e
nz£ %RS (ov)
QUL
o) e (TR TRSK S
,' O
OR
% OUTPUT
PO
NOR
OUTPUTO

R1 % VEE
_.v
(=52 )O

o)
L INPUT A INPUT B
NOR OUTPUT
) A
OR OUTPUT »
B

Fig. 11.1. Basic ECL gate (showing positive logic)
Logic level 1= —0-75Y, logic level 0= —|-55V
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Z, =1000

(a) Unterminated line

1000 Z5=1001

e
Q .

\
(c) Shunt terminated Yee

Fig. 11.2  Making use of high-speed interconnection
characteristics in the systems design

The dual outputs are provided first because the
cascading of gates to turn a NOR into an OR is un-
acceptable on the grounds of increased propagation
delay in high speed systems, and secondly because
this useful addition is very easy to incorporate in
the circuit where complementary outputs are
inherently available from the longtatl pair.

OPERATION

The power line voltages are specified quite closely
by manufacturers, and Fig. 11.1 gives a typical
example where the Vg line is grounded, and the
Vg line is run at —5-2V,

The Vy line is used only to bias the longtail pair,
providing a reference about which the logic swing
is centred, and as such could be provided by a
potential divider from the other power rails, a tech-
nique which is incorporated in some manufacturers
ranges of ECL.

In operation, voltages of either plus or minus
400mV (with respect to Vyy) are applied to inputs
A and B. If both inputs are more negative than Vg,
then TR3 will steer the current from R1 through R3,
which will have a drop of 800mV across it. The
750mV V,, drop of TRS will subtract from this to
give a final or output of —1-55V (a positive logic 0).

Meanwhile, because very little current will flow
through R2, a voltage equal to Vg is present at the
base of TR4, giving a final NOR output after the V,,
drop, of —750mV. This re-establishes the input levels
of plus or minus 400mV with respect to Vg, ready
to drive further gates. In this example the two logic
0 in gave a logic 0 out on the or pin, and a logic |
on the NOR pin, just as required.

If any of the inputs become more positive than
Vg, then its associated transistor will divert the
current from R1 through R2, reversing the situation
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in the first example, and giving a 1 out of the or
pin, and a 0 out of the NOR pin. ,

The uncluttered simplicity of the circuit, coupled
with its non-saturating operation, and the use of
transistors with very high cut-off frequencies (f, ),
gives propagation delays of only one to three nano-
seconds, compared with the ten nanosecond perfor-
mance of the relatively fast TTL gate.

NOISE PERFORMANCE

As the current drawn by a gate is constant no
matter what state it is in, very little power line noise
is generated by switching transients.

Since the threshold of a gate input is about plus
or minus 150mV (with respect to Vgy), and since the
worst case output levels are about plus or minus
350mV, a d.c. noise immunity of about 200mV (from
both 0 or 1) is to be expected.

The main noise problem which arises with logic
operating at these speeds is due to ringing and
reflections generated by ‘very high frequencies present
in the square edges of dynamic gate outputs. The
frequencies present, when ECL gates switch, extend
into the gigahertz region, making even an inch or so
of interconnecting wire act as a significant inductor.

The only solution to problems of this nature is to
treat interconnections as transmission lines, using
twisted pair for wiring up, and terminating each line
in its characteristic impedance which is between 90
to 150 ohms. Professional designers working with
printed circuits usually design around 50 ohm lines
using multi-layer boards with ground planes.

Fig. 11.2 shows three methods of interconnecting
ECL. Using unterminated lines of a twisted pair,
interconnections of several inches can be safely
handled and fan-out from the end of the line is
unrestricted (11.2a). To drive longer lines, termina-
tion is necessary to reduce reflections, and there are
two methods of achieving this.

Fig. 11.2b shows the simplest terminating arrange-
ment where a resistor equal to the (estimated) Z, is
placed in series with the line at the driving end;
unfortunately, logic swings are of course reduced by
half, and noise immunity suffers as a result. This and
the next system can be used to drive lines several
feet long.

By placing a resistance equal to Z, in shunt with
the line at the remote end, very good driving charac-
teristics can be achieved, with the disadvantage that
either a separate supply must be used to terminate
the resistor, or a parallel combination such as that
shown in Fig. 11.2c must be employed.

Photomicrograph of an E*CL double logic gate
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FLIP-FLOPS AND MSI

It is likely that the most useful ECL devices for
amateur applications will be the flip-flops. At present
various ranges are available from different manu-
facturers to cover the toggle frequency range of 100
to 350MHz. To build counters using ECL flip-flops
1s relatively easy if binary multiples are required.

If an input frequency is, say, 160MHz, after three
ECL flip-flops it i1s possible to build the rest of the
counter with a slower (and cheaper) logic form such
as TTL. After three ECL stages the frequency will
be down to 20MHz which is within the capability of
TTL, although a logic-level interface will be neces-
sary between the two families.

ECL is also produced in the medium scale integra-
tion (MSI) form, and although the variety available
Is not as great as with TTL, a useful range of
counters, decoders, and especially arithmetic units, is
ncw available.

One particularly advanced example from the
Motorola MECL 11l range will add together two
eight-bit words; the delay from carry in (from a
possible previous stage) to carry out (to a possible
following stage) is an incredible 10 nanoseconds, or
in other words it could add together a hundred
million pairs of numbers in one second.

PACKAGES

ECL is available in either the Dual-in-line plastic
package or the hermetically sealed {and very expen-
sive) flat-pack.

SHOTTKY CLAMPED TTL

The basic TTL family has become increasingly
popular in the last few years, and is without doubt
the- mainstay of the data-processing industry, TTL
is available in the widest number of package func-
tions, and the range is continuously expanding.

The price of this versatile family continues to fall,
and it is already cheaper than the less useful DTL
devices, prices as low as 10p for a quad 2-input
gate package being reported on some large orders.
TTL is also available in a wide variety of MSI
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Fig. 11.3. Comparison of TTL and Schottky
TTL gates.

packages including quad adders and eight-bit shift
registers, making it the only logical choice for
medium speed applications (below 50MHz) in new
designs.

In our investigation of this family, we concerned
ourselves only with the 74 series of devices, which
are the most popular; but in parallel with this series
are the 74L and 74H devices which extend the
usefulness of TTL respectively down and up in the
speed range.

Type 74L uses a standard 74 type gate but with
larger resistance values to reduce power consump-
tion, whereas 74H uses a slightly modified 74 type
gate with lower resistance values to optimise the
circuit for high speed operation up to SOMHz.

NEW SERIES 74S

To extend the usefulness of TTL into the speed
range above SOMHz, which has always been reserved
for ECL devices, is clearly an inviting proposition,
despite the technical difficulties involved. This break-
through has now been made, and Texas Instruments
offer several devices using Shottky-clamp technology,
in a new series labelled 74S.

Although still in its infancy this new series is set
for a great future along with its other TTL relations,
with which it is fully compatible in every respect.

A counter which has an input frequency of
IO0OMHz and which is required to divide by 256, can
now be built using the combination of two 74S flip-
flops, two 74H flip-flops, two 74 flip-flops, and finally
two 74L flip-flops. Using slower devices in the
succeeding stages in this way gives a dramatic power
saving, and is simple to carry out because no inter-
face circuitry is required.

BASIC GATE

The busic STTL gate is shown in Fig. 11.3, along-
side the standard 74 series gate for comparison
purposes. The basic 74 series gate operates in the
saturated logic mode, which means that when any
of the component transistors is turned on with u
positive voltage on its base, it will “bottom” or
saturate, which means, among other things, that its
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Fig. 11.4. Anti-saturation
clamp using common
diodes

" Fig. 11.5. Schottky
barrier diode used

as an anti-
% saturation clamp
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collector voltage will be lower than its base voltage.
Typical values here woud be 800mV on the base
with 200mV on the collector.

When operated in this manner, transistors are
speed limited by the stored charge which has to be
removed before the transistor can be turned off. As
we have already seen, operating transistors in what
is effectively “class A” (ECL) prevents saturation,
but techniques of this kind cannot yield a gate which
would be compatible with the rest of the TTL family,
and therefore must be ruled out.

By connecting an ideal diode from the collector to
the base of a transistor, it would be possible to divert
base current if the collector voltage fell below V,,,
and thus to prevent saturation.

This is just fine except for the problem that
available diodes are not “ideal”, and have a forward
voltage similar to the V,, of a transistor, but a
modification to this idea has been used in the past,
and is shown in Fig. 11.4. With the transistor
turned on, the voltage at point X will be about 2 X
800mV, or 1-6V.

The diode D2 offsets the V; of diode DI, so that
it will conduct and divert base current if the voltage
at point Y falls any lower than 800mV, preventing
true saturation of the transistor. The problem with
this arrangement is that the silicon diodes used
increase storage time effects, and tend to cancel the
anti-saturation advantage gained.

SHOTTKY DIODE

In these days of new semiconductor devices seem-
ing to turn up every few weeks, readers may have
missed the Shottky-barrier diode, which has proved
very useful in microwave applications. The impor-
tance of this type of device is that first it has a low
forward voltage (V) of only 200mV, and second that
it has no stored charge because there are no minority
carriers. These two characteristics make it jdeal for
use as an anti-saturation clamp, and in an STTL
gate it is used to great advantage across all transistors
but one.

Fig. 11.5 shows the way the diode is connected,
and also shows the symbol used to denote a clamped
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transistor of this type. Other improvements to the
74 type gate include the provision of Shottky input
clamp diodes to suppress line ringing and undershoot,
which in high speed operation must be minimised.

A compound emitter follower is used in the
“active pull-up” section of the output, althougi this
is not new, and is used in the 74H series to give
improved performance when driving capacitive lines.
Also an extra transistor (TR3), has been incorporated
to provide an active “turn-off” for TR6.

Combining saturating and non-saturating design
features in this way gives a useful power reduction
for the same performance. A measure of this
improvement is given by the speed/power product;
this could be 10 to 20mW per nanosecond for ECL;
is only about 7mW per ns with STTL.

One of the most interesting claims made by the
manufacturers of the 74S series is that controlled
impedance terminated lines are not required for
on-board interconnections, but it is recommended
that any constructor using this series uses twisted
pairs for such connections.

NOISE PERFORMANCE

Noise immunity of STTL is down on that for the
74 series by about 100mV because of the higher
logic 0 level at the output introduced by the non-
saturation of TRE.

Fan-out and TTL compatibility are not affected
by this increase in level, and an STTL gate will
handle ten other 74S inputs or twelve 74 series loads.

At present only a few devices are available in this
range, as follows:

SN74S00 quad, 2-input NAND
SN74820 dual, 4-input NAND
SN74S112 dual edge-triggered JK

flip-flop (with preset and
clear)

The gates exhibit a propagation delay of typically
3ns and the flip-flops will toggle at 100MHz (typical).

COMPARISON

For the very ultimate in speed performance, ECL
still holds the field, and is likely to continue to do so
despite the large bite taken out of its slower end by
the new STTL. STTL does, however, make a very
useful extension to the ever widening application area
of the standard TTL, and will soon be found in
many frequency counters and synthesisers as well as
the inevitable computer arithmetic sections.

I.C. APPLICATIONS TECHNOLOGY

This concludes a long and extensive series of
articles on logic i.c.s; some of the devices mentioned
in the series are currently obtainable from adver-
tisers, while it is to be hoped that more advanced
types will appear later when quantity production is
stepped up.

Examples of applications are extremely diverse—
some have already been described in this magazine;
others will follow. One thing is certain: while the
series has been running, the range of devices avail-
able and the number of suppliers have increased.

The future of integrated circuits is not in killing
off the range of circuitry that can be devised—but in
harnessing new technology to the ever demanding
requirements of application techniques. This new
science is as exciting a prospect as transistors were
20 years ago.
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FISH bite indicator that uses an exposed relay

for alarm switching will inevitatly run foul of
such complications as contact coriosion with
exposure to moisture, or line entanglement with the
relay. The device to be described has none of these
shortcomings, as 2 sealed reed switch is used.

In principle the switch contacts are held closed by
a small permanent magnet which breaks the supply
to a multivibrator alarm circuit.

The fisking line is passed between thz reed switch
and magnet, the htter being free standing. With a
bite, the line moves and displaces the magnet so that
the supply and alarm are turned on.

OPERATION

The alarm circuit of Fig. | consists of a multi-
vibrator circuit, TR1, TR2, the frequency of which
is set by C1, R2, R3 and C2.

Square waves produced are applied tc the emitter
follower ER3 which ma:ches the relatively high out-
put impedance of TR2 10 the low impedance of the
oudspeakar.

The alarm frequency was determined from experi-
ments des:gned to discover the most penetrating fre-
quency which would be the least kkely to be masked
by extraneous sounds. A 1kHz mnote was finally
decided upon.
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Changes in line voltzge have an effect on fre-
quency; u rise im volts causing a rise in frequeacy
and vice versa, However, this tonal variation is not
critical and batteries of from 6 to 15 volts are quite
acceptable

CHOICE OF REED SWITCH

Cheap dry reed switches have normzlly open
contacts so they are not much use for direct supply
switching in this application. Unfcrtunately, the ccst
of a changeover reed swilch is about three times

55‘1 %RZ ?
5.6k 10k é

Im R B210T 1 < uvn
i SNET ]
z ALY ‘
REED |
u SwieH

TR1
2TX300 OR_BCICT

BY1 |
15V
3

i -

1l i
'S 4

RS
15CA

Fig. I. Circuit of fish bite alarm

COMPONENTS . . .

Resistors
Rl 5-6kQ
R2 (0KQ
R3 10kQ
R4 5-6kQ)
RS 15CQ
R6 12kQ

All 109, 4 watt carbon

Capacitors
Cl  0-22u4F potyester
C2 0-224F polvester

Transistors
TRI-TR4 ZTX30C or BC107 (4 off)

Loudspeaker
LSt 80Q, l{in diameter ‘

Switches
St On/off slide switckh
RLA  Dry-reed switch type 6-R3R with short
magret (Radiospares)

Miscellaneous

i Diecast box (Eddyztone} 4jin x 3%in x 2in, BY!

‘ 15V battery, Bakelite sheet 34in x 44in,

aluminium 4iin x 3in, copper clad s.r.b.p. board |

2%in x 2in

in, 6B.A. tappad stand-off pillars (2 off), {in, 6B.A.
countersunk scraws to suit (4 off), stand-off
insulators (2 =ff)
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higher, so some additional circuitry is justified to
enable the cheaper switch to be used.

One extra transistor TR4, and its feed resistor, R6,
are placed in the supply line so that with the magnet
positioned near to the reed switch, this is closed,
clamping the base of TR4 to the negative line so
that it does not conduct.

When the magnet is disturbed by the line, the reed
switch contacts open so that TR4 is biased on via R6.

In the stand-by condition there is a small current
drain but, as this is in microamps, it can be ignored.

The circuit will work over a wide range of transis-
tor types, and the remainder of the components can
have wide tolerances.

Speaker impedances can range from 3-80 ohms
with little performance variation.

REED SWITCH

(9)

CONSTRUCTION

The prototype unit was assembled on a printed
circuit board, the etched pattern and wiring details
of which are shown in Fig. 2. Apart from the reed
switch mounting, component layout is not critical so
Veroboard could be used as an alternative.

Since, in the final assembly, a Bakelite lid is inter-
posed between the reed switch and the magnet, it is
most important that the former be mounted as close
as possible to the lid. With the components specified,
the maximum operating distance of the magnet is
about lin.

Two 4in, 8BA stand-off insulators are used to
mount the reed switch which appears on the opposite
side of the board’s small component assembly.

RS

|

BY! —ve

S (b) L5Y

Fig. 2(a). Etching pattern for copper clad board. (b) The topside of the board with components in position

|
1y
A
= W i
3"
1% DIA. SPEAKER L e
cuT-0uT “"’z" N
A
o i l ©-
iy RER—
A=Y, DIA. / s
8="Tjgq DIA.

Fig. 3 (above). Drilling details of Bakelite lid

Fig. 4a (above right). Pattern for cutting and bending
aluminium water shield

Fig. 4b (right). Profile of completed unit
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Other small reed switches can be used if preferred,
as the contact current rating requirement is extremely
small.

LID MOUNTING

With the wiring of the printed circuit board com-
pleted, a 33in by 4iin Bakelite sheet should be cut
out and drilled as in Fig. 3. This will serve as a
non-magnetic lid for mounting the board and loud-
speaker.

Two #in, 6B.A. tapped pillars with }in countersunk
screws are used for fixing the board. With this in
position the area over the reed switch on the Bakelite
lid should be scratched to provide a future marker
for the magnet.

As the device will spend a good part of its life in
the open air it is a good idea to fit some form of
shield to protect the loudspeaker from the ingress of
water, How this is achieved is given in Fig. 4 which
provides constructional and mounting details of an
aluminium water” shield. Two 4B.A. self tapping
screws are used to retain this to the lid.

Interwiring can now proceed according to Fig. 2.
With this completed the unit should be functionally
tested.

An Eddystone diecast box supports the lid assembly
and contains the battery. This should be drilled for
S1 and the switch mounted. The battery should now
be connected and a final test carried out before
securing the lid.

EASILY SEEN

When completed, the indicator should be painted
in some bright, easily visible colour, so that it will
not be accidentally trodden on or left behind when
fishing is completed.

The operating magnet should also be painted and
a small piece of cloth glued to its base to supply
the necessary friction between it and the fishing line.
Green baize is an ideal choice here.

Gine to Television

HIGH quality T.V. pictures can be taken from cinefilm
being shown on a normal large screen by a novel
simultaneous projection unit, designed by Top Rank
T.V. This replaces the ineffective technique of pointing
a T.V. camera at the screen.

The unit can be mounted on most standard 35 mm
cine projectors to deflect a proportion of the projected
light, through a specially computed optical system. into
a television camera (see photograph).

It is designed for professional 35 mm projectors but
a variant for use with professional 16 mm machines is
available to special order.

The optical system provides matching to 1 inch vidi-
con or plumbicon picture formats, and has accommoda-
tion for balancing neutral density filters. It can be used
with either mono-chrome or colour television cameras.

b
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Portable Television

A NEW single standard (625 lines) 12-inch monochrome
portable T.V. has been introduced by B.R.C. under
the brand name Ferguson. Of its type the Courier—as
the set is to be known—is the only portable on the U.K.
market that is British made and has push-button selec-
tion. The set cost £58:60, less than any other comparable
set.

The Courier shown below weighs only 164 lbs. is
mains operated, has an adjustable loop aerial and is
enclosed in a plastics case.

Other unique aspects of the Ferguson 12-inch Courier
include technical innovations not usual in small
portables. There is a four-stage, transistorised, high gain
I.LF. amplifier with amplified AGC applied to the first
two stages. The horizontal line timebase is flywheel

controlled to avoid misregistration of lines under poor
reception conditions.




SK2
Soldering kit

In polystyrene pack,
containing 15 watt

miniature soldering iron,

240 volts fitted with 7+

bit, 2 spare bits 5= '’ and

35", Coil of resin-cored
solder, heat sink, 1A fuse

and booklet "‘How to Solder”.

3 1 1 1 7 1 B
SK1SOLDERING

N

KIT J \
— \
/
Y
/

[ £2.75(55))

In rigid plastic “tool box'’ containing Model
CN - 15 watts - 240 volts miniature iron
fitted 15" bit. Spare bits 33" and 35" Reel
of resin-cored solder, heat sink, cleaning
pad, stand and booklet ‘"How to Solder’’

Model CN 240/2
- 15 watts - 240 volts

£1-70 (345) T

Fitted with nickel plated 55’ bit and
packed in handy transparent box.

=™

—

Model E - 20 watts.
Eitted 3 bit. Spare bits

e

Model G - 18 watts, Firted 53—;

Model F - 40 wgtts. Fitted 5"

33".8 " and 7g'" available.
For 240, 220 or 110

e

. ”

volts. From £1-80 {36/-}. |

/‘----ﬁ----ﬂ----

PRECISION MINIATURE SOLDERING IRONS

Antex, Mayflower House, Plymouth, Devon
Telephone Plymouth 67377/8.
Telex: 45296. Giro No. 2581000

Quantity Model Bit Size Volts Price .

Please send me the Antex colour
cztalogue

Piease send me the following

| enclose cheque/P.O./cash value

bit. Spare bits %", -%" and
%” availabie. For 240 or 220
volts. £1-80 (36/-).

Em. Spare bits 33", &, T¢
3" available. For 240, 220, 110,
20 volts. From £2-35 (47/-).

Model ES - 25 watts.
Fitted 3" bit. Spare bits
335", g’ and 3" available.
For 240, 220 or 110

NAME
ADDFKESS

PES
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DIGITAL

By D. Burn »»o

Provides a rapid functional check-out for digital ‘dual-in-line’ integrated circuits

RECENT articles on digital integrated circuits in this
magazine have stimulated a considerable interest
in these fascinating devices. Added to the fact that
they are now available to the amateur at low prices,
many readers will doubtless wish to experiment
with them.

When using transistors, particularly the low-cost
bargain variety, the wise experimenter will have
carried out a few simple tests on each one before
incorporating it into his circuit. The same precaution
is advisable to an even greater extent when using
i.c.s, for trouble-shooting a complex system is diffi-
cult enough without the added complication of one
or more dud i.cs.

The tester to be described will carry out fairly
simple go-no go tests on a wide variety of ics.,
and is particularly aimed at the TTL dual-in-line
series which is currently available with the largest
choice of functions. However, both RTL and DTL
can be checked, and simple adaptors could be
devised for other types of i.c. package.

FLEXIBILITY

The major problem with an instrument of this
type is to provide sufficient flexibility to enable any
one of a very large range of possible logic functions
to be checked, from a simple two input NAND gate
to a complex four bit binary adder. The key to
this problem lies in the use of patch-cords, which,
although perhaps somewhat untidy, offers an
economical solution.

The i.c. to be tested is plugged into a 16 pin
sockst, every pin of which is wired to a single pole,
four-way switch. These switches enable each pin to
be connected either to 0 volts, a logical 1 voltage, the
supply voltage or, via a patch-cord socket, to some
other input or output function.

The input is provided by a versatile pulse
generator, while the.output may be a voltmeter, an
indicator lamp or an oscilloscope.

386

POWER SUPPLY

The circuit may conveniently be divided into two
parts, a power supply with associated meter circuit,
and a pulse generator with associated indicator
lamps.

In the power supply circuit (Fig. 1) the output
of transformer T1 is rectified by diodes D1 to D4,
smoothed by Cl and fed to R1 and the Zener diode
D5 to provide a fixed supply of 5-1 volts for the
pulse generator and the indicator lamps.

Diode D6 provides a 12 volt source, part of

‘which, selected by VRI, is fed to the base of the

series transistor TR1.

The output from the emitter of TR1 is a voltage
which may be varied from zero up to about 10V
and forms the supply to the ic. under test. In the
prototype, a 2N3055 was used here, but it is prob-
able that a transistor of a lower rating could be
substituted.

Capacitor C3 further smooths the output, while
C4 is a decoupling capacitor to prevent instability.

May 1971
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IN4001

EOC

TR1

2N3055

T *f &= .

Fig. I. Circuit diagram of power supply for the I.C. tester

METER CIRCUIT

Meter M1 (Fig. 2) is calibrated to read 0-100mA
and 0-10 volts. Here a ImA meter with a multiplier
resistance R3 of about 10k(2 is used. The shunt R4 is
made from a piece of resistance wire from an elec-
tric fire element. Both of these resistors should be
chosen by experiment to suit the meter.

S2 is a single pole, biased, change over switch
which may be either toggle or push-button. In the
normally closed position, the power unit output
voltage V¢ is read. In the normally open position,
the current being drawn by the i.c. under test is
metered.

Both the 0 volt and V., output are routed to
take-off terminals SK1 and SK2 so that the 0 volt
line is available as an earth return when an oscillo-
scope is being used, and the V. line is available
when an external load, required by some i.c.s, has
to be connected.

PULSE GENERATOR

In- Fig. 3, TR3 and TR4, together with their
associated components, form a simple multivibrator.

- I(mA FS1
" + sz _I(mA) "

M1 v(voLTs)
R3%*

ovo- & 9—O
IS

SK1 SK2
Fig. 2. Switched meter circuit for providing power suppiy
current and voltage readings

With switch S3 open, C5 and C8 give a frequency
of about 100kHz. Closing S3 connects C7 and Cé6
across C5 and C8 and results in a pulse rate of about
1Hz.

. Since digital i.c.s, and particularly the TTL typez,
require clock waveforms having rise and fall times
of the order of 10 to 20nS for reliable operation, the
multivibrator output is sharpened up by gates Gl
and G2 of IC1, connected as a Schmitt trigger.

& 3 & . o
H ¢ At
R6 R7 R8 SN7400N
1kn 22kn 22k0 N © ]
C5 R9
g@ ImpF e . - LP3 L 16 ()
S4
LpP2 [ LP4
G3a c6 .__'{Z E__jf
L
- - ’ —h @), () {8 TRS TRO | | TRT TR
R 16pF - | 2N2926 2N2926 2N2926 2N2926
aN2926 PR +—4] g
1s [lL G < <
Dt [ S BSRONOhCa
RS 4;_|F
47k A 410 —{6 ] 191 émz éku
opr 3900 ; a2 4Tk 47k0
TR3 TR4
Ri1 Ri3
2N2926 2N2926 4-7kn§ Pl
ov
@ -0
e ¢cb /L
N SK3 SK4 /N ANSKS SK6/\ /NSKT SKB/A sk
2N2926
Fig. 3. Pulse generator and lamp indicator circuits
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SK  SKI2  SKI3  SKi4  SKIS  SKI6  SKI7  SKIB
(% \ W (¥ (7 \/ v W/ 2,2’?&5’2&,%
SOCKET
- VCC
l1l
’—C 7\0'
s12
g5 L36 s7 8 |59' ) st
1. ,.
DUAL—IN-LINE
SOCKET SK10
13 S [SI5 516 si7 S8 S19
520
O
WIPER (NPUT
s FROM 5K10
1kQ)
~ A\ ) ) ~ ) ~ (b)
SKI9  SK20  SKa  SK22  SK23  SK24  SK25  SK26
(@)

Fig. 4. (a) Wiring layout of i.c. test socket and pin switches.

wafers.
assembling and wiring the switch banks

Fig.5. Constructional details for assembling the aluminium
case. Binder screws for fixing the side panels should be
2B.A. The upper and lower plates are fixed with 4B.A.
screws

7 RIS

T

+ g

(b) Wiring pattern for all switch

Note that only one half of the wafer is used. This figure should be consulted when

The wiring adorpted for the pulse generator and
its indicator lamp is such that the lamp LP2 follows
the clock pulse, i.e. it is on when the clock is at
a logical 1, but it does not load the output of the
Schmitt and thus avoids possible degradation of the
rise time.

The lower pulse rate allows the operation of an
i.c. to be followed with the indicator lamps, while
the fast pulse checks the operation of the i.c. at
high speed, and is intended to be used with an
oscilloscope.

The other two gates of IC1 are connected as a
simple flip-flop which is used, in conjunction with
the change-over switch S4, to provide single rising
or falling waveforms for manual operation. This
system is essential to avoid the multiple pulses that
would otherwise be produced by the inevitable
contact-bounce of the switch.

Four indicator lamps, LP3-LP6, and their
associated amplifiers TR5-TRS8, are provided for
monitoring the operation of an i.c. under test.
Resistors R11-R14 limit the current drawn from the
i.c. output, and are wired to the patch-cord sockets
SK6-SK9 so that any pin may be connected to any
indicator.

The wiring of the i.c. ‘dual-in-line’, 16-way socket
SK10, the 16 single-pole four-way switches S$5-S20,
and the associated patch-cord sockets SKI11-SK25,
is shown in Fig. 4a. Notice that the logical 1 level
is derived from V. via a 1kQ resistor R15. This
ensures that the 1 level cannot exceed V., a con-
dition which would result in the instantaneous
destruction of the i.c.

CONSTRUCTION

The instrument is built in a case measuring 10in
by 7in by 34in. This may be constructed from

16s.w.g. aluminium following the dimensions of
Fig. 5.
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PHILIPS STEREO & MONO
AUTOCHANGER »
£8-75 Post 25p. L 3

Precision hi-fi quality at
bargsin price. 8ilver and
grey deck enamelled
finish, 10jin. dia. torn-
table. 4 speeds, 186, 334,
45 and 78 r.p.m. Plays 7, 10, 12in. discs which can be
mixed. Fitted renowned Philips plug-in Xtal AG3306 with
dual sapphire stylus for LP/EP/78. Sensitivity 100mV.
Frequency response 30cps-16Kc/s. Lightweight stylus
pressure 3-6 grammes. Board space required 14 - 12}in,
Above 4in. Below 2}in. 12 months guarantee.

Also available with GP310 diamond stylus LP sureo/EP
and Sapphire 78. £1 extra.

MATCHED TEAK PLINTH with PLASTIC COVER. Only
28 extra or Cut-out plywood base board 50p extra,

BSR 4-SPEED SUPERSLIM

STEREO & MONO CHANGER
Plays 12°, 10" or 7" records, - i
Auto or Hlnnll A high
quality unit backed by BSR
reliability with 12 months®
guarantee. AC 200/250v.
8ize 13 x 1l1}in,

Above motor board 31in.
delow motor board 2iin.

with STEREO and MONO XTAL £7 gg;r

BSR Minichanger UA50 Stereo and Mono,
Plays 127, 10” or 7" records, ‘ Post
8ize 12 x 8din. AC 200/250v,

GARRARD PLAYERS with Sonotone 8TA Cartridges.
Btereo Diamond aud Mono Sapphire. SP25 Mk II £15.
Model 3000 Btereo and Mono Autochanger £13. Post 25p.
Model 3500 Stereo and Mono Autochanger £14. Post 25p.
RECORD PLAYER PORTABLE CABINET ‘375
Bpace for amplifier and autochanger. Post 25p,

RCSDE-LUXE 8 WATT AMPLIFIER. Roady made tested,
50)-12.000)A ?l‘ql.' Sensitivity 200mV, Post 25p.

for mounting (state player make and model). ‘325
EMI JUNIOR 4 SPEED RECORD PLAYER, Mains ‘3
GC8 £21-25; GPB7 85p; ACOS L.P. only 50p.

GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER BRITISH MADE
for Mike, Tape, P.U., Guitar, stc,

Battery 0-12v, or H.T, line 200-300v. D.C. operation.
13" x 13" x §", Response 25 c.p.a. to 25 Ke/s, 26 db gain.
For use with valve or transistor equipment,
Full instructions supplied. Brand new. 90 Post
Guaranteed, Details 8.A.E. P 10p
NEW TUBULAR ELECTROLYTICS CAN TYPES
2/350V .. 14p | 100/25V .. 10p| 16+16/500V.. B55p
250/25V .. 1l4p | 50+50/350V.. 35p

4/850V .. 1l4p

8/450V .. 14p | 500/25V .. 20p 60-0-100/350V 58p
16/450V 15p 8+81450V 18p | 32432/ OV 18p
32/450V 20p | 8+16/450V 20p

32+32/450' 83p

£25/25V .. 10p | 16+16/450V 25p 38+32+82/350V lap
50/50V .. 10p | 32+32/350V £5p 1100 +50+50/350V48p
SUB-MIN. ELECTROLYTICS. 1, 2, 4, 5, 8, 186, £5, 30, 50, 100,
200mF 15V 10p; 500, 1000mF 12V 18p; 2000mF 25V 88p.
CERAMIC, 1pF to 0-01mF, 4p. Silver Mica 2 to 5000pF, 4p.
PAPER 350V-0-1 4p, 0-5 13p; 1mPF 15p; 2m!‘ 150V 15p.
500V-0-001 to 005 4p; 01 5p; 0-25 8p; 0-47 25p,
1,000V-0-001, 0-0022, 0-0047, 0-01, 0-02, Bp; 0-047, 01 14p.
SILVER MICA. Close tolerance 1%. 2 0-
£,200pF 10p; 2,700-5,600pF 20p; 6,800pF-0-01, m1d 30p each,
TWIN GANG, “0-0” 208pF+178pF 85p; Slow motion
drive 365pF+385pF with £5pF+26pF, 55p; 500pF slow
motion, standard 45p; small 3-gang 500 pF £1-10.
SHORT WAVE SINGLE. 25pF, 60pF, 55p.
CHROME TELESCOPIC AERIALS 23in. 8wivel base 20p.
TUNING. Soiid dielectric. 100pF, 500pF, 35p each.

TRIMMERS. Compression 30, 50, 70pF, 5p;
100pF, 160pF, 8p; 250pF, 8p; 000»!‘. 750pF, 10p; 1000pF, 109
RECTIFIERS CONTACT COOLED half wave 60mA 38p;
85mA 48p. SILICON BYZ13 30p; BY100 50p.
Full wave Bridge Rectifiers 75mA 50p; 150mA 98p.
EX-GOVT. RECTIFIERS 250V 200mA 30p.
NEON PANEL INDICATORS 250V AC/DC Bed or Amber 20p.

RESISTORS., 1 w., i w,1w,20%Ip; 2w
HIGH STABILITY. § w. 2% 10° ohml to 10 mo(. 10p.
Ditto 5%, Preferred values 10 ohms to 10 meg., 4p.
WIRE-WOUND RESISTORS 5 wait, 10 wnt. 15 wait,
100hms to 100K 10peach; 2} watt, 1 ohm to 8-2ohms 10p.

Q MAX CHASSIS CUTTER
Complete: a die, a punch, an Allen screw and key

tin. 83p iin. 88p liin. Osp 1iin. £1-20 24in. 2221

tin. 83p lin. 98p liin. £1-03 1lin, £1-45 2}in. £2-86

in, 84p 1 4in, 08p 1}in. £1-08 2in, £1-99 lin.sq. 21-83

AM — FM/VHF TUNING GANG

Super quality small size 14 <14. 1}in,
plus spindle 1} }in, 365 +385 pF
with 25+ 25 pF. British made. Geared
slow motion drive 6 :1. Plastic dust
cover. 8BA tapped Iront fixing. Cast

£-stage with triode pentode valve, 3 watts ontput. Tone and
volume controls, Isolated masins transformer, Knobs,
loudspesker, valves ECL82, EZ80. Response ‘
MPLIFIER with loudlpenker and ‘3
valves UCLS2 and UY85. Post 25p.
R.C.8. TEAKWOOD BASE. Ready cut out
R.C.8. PLASTIC COVERS FOR ABOVE BASE. ‘325
Durable tinted plntic, attractive appearance,
EMI PICK-UP ARM. With mono xial and stylus £1-25,
operated motor, turntable and pick up, Post 255,
HI-FI PICK UP CARTRIDGES, Diamond Stereo/Mono
9TA £2-00; GP94 £2-75; GPY3 £2-25; Mono GPH1 21-50;
All standard fixing complete with stylus,
WEYRAD P50 — TRANSISTOR COILS
RAZ2W Ferrite Aerial. .. .85p | Spare Cores .. 3

Osc. PSO/1AC..... ..30p | Driver Tra:

..33p | Printed Circuit, PC.

..33p | 1.B. Tuning Gang .
..38p | Weyrad Booklet

338p | OPT1
Muliard Ferrite Rod 8 x Jin. 20p. 8 x lin. 25p.

VOLUME CONTROLS | 800nm Coax 4 sa.

Long spindies. Midget Size BRITISH AERIALITE

8 K. ohms to 2 Meg. LOG or | AERAXIAL-AIR SPACED
LIN. L/8 15p. D.P. 25p. | 40 yd. £1-40; 60 yd. £2.
STEREQ L/8 55p. D.P. 75p. | FRINGE LOW LOSS lo
Edge 5K. 8.P. Transistor 25p. | Ideal 625 and colour

WIRE-WOUND 3.WATT POTS.] WIRE-WOUND 3-WATT

gmllll tigen -‘nnaml-{u knob. IS‘SAIDARD 8IZE POTS.
alues 0 0 NG SPINDLE

Oarbon 80 K to 2 meg. 29D | 10 oacate reres & 40P

VEROBOARD 0-15 MATRIX
24 x 8in, 19» 2} x8%in. 18p. 81 x33in. 19p. 3] x Sin. 26p.

EDGE CONNECTORS 16 way 25p; 24 way 38p.

PINB 86 per pncket 17p FACE CUTTERS 38p.
8.R.B.P, Board 0-15 MATRIX 2iin. wide 3p per lin.,
81in. wide 4p per lin.; Bm wide 5p per lin, (up to 17in.).
S.R.B.P. undrilled #in. Board 10 x 8in, 15p.

BLAHK ALUMINIUM CHASSIS. 18 s.w.g. 2in. sides,
7 X 4in, 45p; 9 x 7in. 50p; 11 x 7in. T0p; 13 X Bin. 75p:
14 x 1l1in. 80p; 15 x 141n 85p; 11 x 3in. 5

ALUMINIUM PANELS 18 s.w.g. 8 % 4in. Sn,

8 x 8in. 15p; 10 x 7in. 17p; 12 X 8in. 28p;

14 x 9in. 27p; 12 x 12in. 32p.

MAINS TRANSFORMERS 5'»:
25p each

250-0-250 50 mA. 6.3 v. £ amp. centre tapped 2110
25 80 mA. 6.3 v. 4 amp. .. £1-40
0 80 mA. 68v35| 83v.1a,0rbv. 2a 42
350-0-350 80 mA. 68v85l 83vllor5v 2a. £2
0 5 ;63v.2a. 2250

ll 22)(2.)(2111 75p
MIDGET 220 v, l5mA.03v 2! 2{ %2} x2in,. 80p

HEATER TBA]IS 63 v. 1} n 5 70p

Ditto tapped sec. 123,45 63v.1 80p

GEIERAL PURPOSE Low VOLTAGE ap) ‘pnu
i2 3.4.5,86 8,9, 10, 12, 15, 18, MlndSOv £2

4,

, 10, 12. 18, 18, 20, 24, 30, 36, 40, 48, 80,  £2
2a , 8,10, 19, 16, 18. 20 24, 30, 36, 40, 48, 60. £3
AUTO TRAISFORHERS 115-230 v

Input/Qutput, 150w. £2; 500w. £5; 1000w £12
CHARGER TRANSFORMERS. lnput 200/250v.

for 8 or 12v., 1} amp., £1-20; £ amp £1-50; 4 amp. £1-90
FULL WAVE BRIDGE CHARGER REC’I’IHEES

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

All Transformers Postage 25p each

ALL MODELS “BAKER SPEAKERS" IN 8TOCK

BAKER 12|n MAJOR £9

30-14,500 c.p.s., 1fin.

AR e double cone, wooler and
\: : tweeter come _ together
. o™  with a BAKER ceramic
) magnet assembly baving

a flux density of 14,000

gauss and s total flux of
145,000 Maxwells, Bass
resonance 40 c.p.s. Rated
20 watts. State 3or 8or
15 ohm. Post

Modnle kit, 30-17,000 e.p.s.

with twodetor. crossover,
bafie an .
— instenctions. £11-50
BAKER * BIG-SOUND " SPEAKERS
‘*Group 25' ‘Group 35 ‘Giroup 50°
12 inch 12 inch 15 inch
25 watt ‘7 35 watt ‘9 50 watt £|9
3or8orl5ohm 8or8orllohm 8 o1 15 ohm

TEAK HI-FI SPEAKER CABHIETS Fluted wood front,

For 12in, round Loudspeaker . £9 Post 25p
For 18 x 8in. Loudspeaker £5 Post 25p
For 10 x Bin, Loudspeaker £4 Post 25p

LOUDSPEAKER CABINET W. in, wide, 15p it

THISELACCONETWEETERIS OF THE VERY
LATEST DESIGN AND GIVES A HIGHER
STANDARD OF PERFORMANCE THAN

MORE EXPENSIVE UNITS
The moving coil diaphragm gives a good
radiation pattern to the higher frequencies
and & smooth extension of total response
from 1,000 cps to 18,000 cps. Bize 3} x
3} x 2in. deep. Rating 10 watt. 3 ohm or

15 ohm models. £ | 90 Post 10p

TWO-WAY XOVER NETWORK 3000 cfs.
With variable tweeter affenuator giving accurate hilh/lo-
frequency balance. Mounted on pamel 5iin. <«

control knob, tweeter and woofer leads and ‘l 90 Polt
input terminals. Suitable for 3 to 8 ohm imp.

Horu Tweeters 2-16Kc/s, 10W 8 obm or 15 ohm 21-50.
De Luxe Horn Tweeters 2-18 Kc/s, 15W, 8 ohm 28.

TWO-WAY 8,000 c.p.s. CROBSOVERS 8 or 8 or 15 ohm 08p.
SPECIAL OFPEB' 80 ohn; 2}in. dis.; 85 obm, 3 h.lAOK

TYPE
n. £1-10; 8x 5in. 21-25;
1-90,

. 8 w mazx, 20-10, 000 ¢ps. 8 or 15 ohm £1-80,
AC 8 in. De Luxe Ceramic 3 ohm or 15 ohm £2-50.

RICHARD ALLAN TWIN CONE LOUDSPEAKERS

8in. dis. 4 watt; 10in. dia. 5 watt; 12 in. dis, 8 watt,

3 or 8 or 15 ohm models £1-95 each. Post 15p

OUTPUT TRANS, EL84, etc. 25p. MIKE TRANS 50 1 25p.
SPEAKER COVERING MATERIALS, Samples Large 8.A.E.

GOODMANS QUTPUT TRANSFORMER 5§ watt push pull for

valves EL84, etc.,, 3, 8 and 15 ohms 85p. Post 20p.

100 WATT ALL PURPOSE POWER AMPLIFIER
4 inputs speech and music. Response 10-80,000 cps.
Mstches all londspeakers. Weight only 12 1b. ‘36 Post
A.C. 200/250V. Guaranteed. Details 5.A.E. Free

ALL EAGLE PRODUCTS

SUPPLIED AT.LOWEST PRICES.
ILLUSTRATED EAGLE CATALOGUE 20p.

Post tree

£4

BABGAI]I AM TUNER. Medium Wave.
Superhet. Ferrite perial. 9 volt.

E.M.I. 13} X 8in.
LOUDSPEAKERS

With flared tweeter cone and ceramic

magnet. 10 watt,

Bass res, 45-80 cps. £2 L 2 5
Flux 10,000 gauss.

State 3 or 8 or 15 ohm. Post 15p each

Also with twin tweeters. ‘4
With crossover. 10 watt.
State 3 or 8 or 15 obm. Post 15p

liinch DIAMETER WAVECHANGE SWITCHES. 25p.
2 P. 2-way, or £ p. 8-way, or 3 p. 4-way 25p each.

p.1 2-way, or 4 p. 2-way, or 4 p. 3-way £5p
1 mch DIAMETER lesclnnxe “ MAKITS » 1 p. 12-way,
£ p. 6-way, 3 p. 4-way, 4 p. 8-way, 6 P 2-way. 1 wafer
80p, 2 waler 95p. Extra wafers up to six 30p each.
TOGGLE SWITCHES, sp. 14p; dp. 18p; dp. dt. 23p.

ALL PURPOSE HEADPHO NES
H.R. HEADPHONES 2000 ohms Super Sensitive . .
LOW RESISTANCE HEADPHONES 3-5 ohms. . ..
DE LUXE STEREO HEADPHONES 8 ohms. ... ..

“THE INSTANT" A/
BULK TAPE Loattet
ERASER AND A-E.
HEAD ' C £2.35
DEMAGNETISER U o

Minimum Post and Packing 15p.
List 5p.
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L ded Teak Cabinet £5
Size 182 10 x 9in, Post 25p.

10W MINI-MODULE £3-25
LOUDSPEAKER KIT Fort25r

Triple speaker system combmln: on ready cut baffle.
t in. chipboard 15 in, < 81 in. Separate Bass, Middle
and Treble loudspe: and crossover condenser. The
heavy duty 5 in, Bass Wooler unit has a low resonance
cone. The Mid-Range nuit is specially designed to add
drive to the middle register and the tweeter recreates the
top end of the musical spectrum. Total response
20-15,000 cps.  Full instructions for 3 or 15 ohm.

TEAK VENEERED BOOKSHELF ENCLOSURE.

16§ x 10} x 8in. Modern design, dark
grey Tygan covered baffle. £5 Post 25p

RETURN OF POST DESPATCH.

RADIO COMPONENT SPECIALISTS

Written guarantee with every purchase.

% RADIO BOOKS — LISTS S.AE, %
HI-FI STOCKISTS.

BARGAIN 4 CHANNEL TRANSISTOR MIXER.

Add musical highlights and sound 2ffects to recordings.
Will mix Microphone, records, tape aud tuner

with separate controls into single output. 8 volt.

BARGAIN FM TUNER 88-108 Mc/s Six Trausistor, 9 volf.
Printed Circuit, Calibrated slide dlnl tuning. ‘
Walnut Clbmet Size 7 x 5 x 4 inch

BARGAIN F. um u above, ‘750
Chassis only, leu cabin:

FM STEREO HULTIPLEX ADAPTOR for above or ‘s

general use, Ready made with 4 transistors, 6 diodes

BARGAIN 3 WATT AMPLIFIER, 4 'l‘nnmtor ‘3 50
Push-Pull Ready built, with volume control.

COAXIAL PLUG 6p, PANEL SOCKETS 6p. LINE 18p.
UTLET BOXES. SURFACE OR FLUSH 208p.

BAL CED TWIN FEEDERS 5p yd. 80 ohms or 300 ohms,

CK SOCKET 8td. open-circuit 14p, closed circuit 23p;
Chrome Lead Socket 45p. Phono Plugs 5p. Phono Bocket 5p.
JACK PLUGS 8td. Chrome 15p; 8-5mm Chrome 14p. DIN
SOCKETS Chassis 8-pin 10p; 5-pin 10p. DIN SOCKETS
Lead 3-pin 18p; 5-pin 15p, DIN PLUGS 8-pin 18p; 5-pin
25p. VALVE HOLDERS, 5p; CERAMIC 8p; CANS 5p.

CUSTOMERS FREE CAR PARK.
337 WHITEHORSE ROAD, CROYDON

Open 9.6 p.m. (Wednesdays 9-1 p.m. Snturdnyl 9.5
(Export: Remit cash and extra postage,) Buses 133, 68 pass door. S.R. Stn. Selhurst.

E.M.,l. TAPE MOTORS. 120v. or
240v, AC. 1, r.p.m. 4 pole 135mA
svmlle 0-187'% 0- 75in, Bisze 8} £| 25
2} x 2}in, (illustrated). Post 15p.
BALFOUR GRAM. MOTORS.
120v, or 240v. AC. 1,200 rp.m. 4 pols
S0mA, Spindle 3 ~ 3/20. Bize. 85
2§ <2} <1}in. Post 15p P

CALLERS WELCOME
.m.)
Tol. 01-684.1688
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LOW VOLTAGE A LIFIE ACOS STETHOSET. 200 ohm d.c. Res. stethoset complete with 5t of wire.
6 MPLIFIER rex onlyat £ I 75 Ideal for private listening on radio and tape recorder.
d tramsistor amplifier complete plus ]3p i‘ These atethoaets are made to very high standards, they are used but in good condition

with velume control, is suitable s and are all guaranteed.

for 9V d.c. and a.c. supplies. Well bel igi i
o aive Spound | e, supplles. el ow original Price st 30p pius 8p P. &« P.

v MAIL ORDER
With high IMP input this amplifier | :
;:;)l) :']C:k] as‘ : real)r;‘l . n E s EN I .
m, ete., 1mp| er. 3
IS c RADIO LTD ' Ei LOUBSPEAKER 450

1§ 40 MAYES ROAD. LONDON N22 6T ess 3206 I Mg W

and ready for use.

PSYCHEDELIC LIGHT CONTROL UNIT SHELF UNIT popular 460 in 3-8-19 ohm imp.
Three Channel: Bass—Middle—Treble. £3'50 plus 38p P. & P. each.
Each channel has its own sensitivity <TW° :fak_ ﬁmsh,s -heh)';? ma )blmlrh flrn;ne
control. Just connect the input of thi overall size: 28inx25inx12in). eal for
unit to the loudspeaker cermxinnl. of n'.‘: hi fi equipment: amplifiers, speaker cabinets. | EMI LOUDSPEAKER 150
amplifier, and connect three 250V up to etc. The perfect answer for housing unit |10 watts. 13:<8 base unit. Plus
500W lamps to the output terminals audio and equipment. This unit is wallja tla(\!red centre cone. })eaigned to
of the unit, and you produce a fascinatin mounting. handle the higher frequencies.
sound-light  display, (A}l g\nr'\nteedg) Please state imp aqui(r’cd-ii»ﬁ-lﬁﬂ.
£18:50 plus38p P. & . . . | A bargain at .50 plus 38p
1f you require more i nformation please send 8.4.E. £2 50 Plus 38p . & 1. P. & P. each.
BATTERY CRESCENT CASSETTES MAINS KEYNECTOR BARGAIN BOARDS
ELIM'NATOR Top quality cassettes 3t unbeatable prices (complete l\eynecl,glr ::":('}‘:]c" L‘:‘;l:ep (;:re ;‘hte' ﬂ é
Plug v . with standard storage case): (60 38p, €90 68p, | 217 ectr ga
ug your Transistor Cl12088p plus Sp P. & P Equipment to experimenter.
Radio, Amplifier, Cas- i P ' the \ mains r Ex computer He” }“!’{
sette, etc.,intothe a.c. supply n boards  with: >
malnstbrough thie sompact elimin- | H'GH OUALITY IMPORTED HEADPHONES i |zeconds. 1acai “L/ =% | Rotistors, Cap. | =)
g 5 . or hench, - acitors and o '*
ator. 21in = %in < 3in approx. 41V | 1,000 per phone .. 80p TTC garage, demonstrations, etc. useful Transistors at least 4
£1.50.6v£1.50,9v £1.50,7iv 2,000 3 per phone .. ..88p G1105 Multl connections can be made | transistors per board.
complete with cable and plug for | Plus 10p P. & P. per pair. (max. load 13A fused).
Philips Cassette. o N LY £2 33 BARGAIN PRICE 30p per board
£2 plus 8p STEREO HEADSET ) 5 BOARDS £1-20. P. & P. Free
. & P. each. 8 ohun imnpedance, complete with plug and it P. & P. Free on this item. on this item.

= lead. A very comfortable phone set. Listen to
ET}IGHJ'}‘ ESS CONTROL atereo without noise interrupting the pleasure. &

ull control over 300 watts of | Wonderful value. A P& P
incandescent lighting. Thyristor onderful value.  £2:50 plus lop P. & 1

CHROME TV STAND
28in<8lin% 16in high. This modern design TV
stand would make an ideal base for a coffee table and

{ight dimmer mounted on a stan- STEREO JUNCTION BOX i
L R P B2 e L o0 dnck ocket. e st £]:63 ruosprer,
o] e ' ’
L' o) haviog ‘the presise WE HOLD THE LARGEST STOCK OF RETAIL LD
I 'gsrrf:xnaxr;es COMPONENTS IN LONDON — SEND S.A.E. 13 SOUTH MALL, EDMONTON, N.9
lus 5p P & P. cach, FOR FREE LISTS e components and it

E DECIMAL BANK U‘"“ ‘”WO""
Fay \aonew\mo(amv

= ¥ BDMPDNENTS CATALOGUE

0 Many radio and electronic enthusiasts say that our catalogue is '‘priceless’!
\ Be that as it may, we charge you only 63 pence. What is more the catalogue
contains 6 vouchers, each worth 5 pence when used as indicated. And for good
measure, we throw in a useful Bookmark giving electronic abbreviations and a
30-page Price Supplement. Why are you waiting?

By the way, if it suits you to call at our shop you save yourself another
20 pence —the post and packing costs.

TTH l-----_-------_-1
Pos Is Please wrile Name and Address in block capitals

COUPON =& ﬁ;}.
I

with your cheque Address
or P.O. for 63p

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

The price of 63p applies only to catalogues purchased
by customers in the U.K. and to BFPO addresses.

t
L—-
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2N3055
Fig. 6. Assembly and wiring details of power supply unit. Both this and the mains
transformer are mounted on the chassis base plate (see photograph below)

VRi (OV)

D4

The power unit is constructed on a 12-way piece
of standard tag-board as in Fig. 6. Since TR1 is
operating well within its capabilities, no heat sink
is required, and it is soldered directly to the tags.

The unit is mounted on the chassis base by means
of 6B.A. bolts and suitable spacers to ensure that
all the components are isolated from the case. The
mains transformer is also mounted on the base.
The relative positioning of these units can be seen
in the photograph.

The pulse generator (Fig. 7) and the lamp ampli-
fiers (Fig. 8 and Fig. 9) are built on pieces of 0-lin
matrix perforated board. Most of the wiring utilises
the component leads which are passed through the
board and soldered together as required.

LD $3b

SK3 R5 o2y

X Vi W i X
$K5 0co0o00O0OO co§¥oooo/] 00000000
o o] (o}

S4 Q

R10

SK4 o i o
54 = °
—e

-1

s4{ov)

(@) BOARD ‘A’ Oo
000000 0DDODO0O0DO0OODO0OO0OO

0000000
000000

O
ooooocoofo

LP6{+5v) S3a

Fig. 7. Assembly-and wiring details of puise generator (Board ‘A’). Veropins should be used where
connecting flying leads

Practical Electronics May 1971 391




COMPONENTS . . .

TI

Resistors
Rl 60 Q, 5W R7 22k Q
R2 68Q,iW R8 22k Q
R3* See text R9 1kQ
R4* See text RI0 390Q
RS 47k Q RII-RI4 4.7k Q (4 off)
R6 1kQ
All 10%, } watt carbon except where stated.
Capacitors
Cl  1,000uF elect. 25V
C2  250uF elect. 10V
C3  100uF elect. IS5V
C4 0-22uF polyester
C5 470pF polystyrene
Cé 16uF elect. 10V
c7 16uF elect. 10V
C8 470pF polystyrene
Potentiometers
VRI 470 Q
Diodes
DI1-D4 [IN400I| or RS3OAF (4 off)
D5 ZX5-1 5-1V, 10W, Zener
D6 ZLI2 12V, I'5W Zener
Transistors
TRI 2N3055
TR2-TR8  2N2926 (G) (7 off)
Integrated Circuit
ICI SN7400N
Switches
S| Double pole, mains on/off
S$2  S.p.c.o., biased toggle
S3 D.p.c.o., slide
S4 S.p.c.0., biased toggle
$5-S20 Double-pole, 6 way, break-before-make
‘Maka-switch’  wafers  (Radiospares)
(16 off)
Miscellaneous

Mains transformer, 12V IA Secondary, MI—

ImA moving coil meter |}in square face,
SKI, SK2 Insulated terminals, FS1—100mA fuse
with panel fuseholder, LP|—Mains neon. LP2-LPé
Panel Mounting M.E.S. lamp holders with 6V, 0-06A
bulbs (5 off). SK3-SK9 Miniature sockets with
miniature single pin plugs to suit (9 off) (Radio-
spares).  SK10-16 way, ‘Dual-in-line’ socket
(Radiospares), Aluminium, 8B.A. threaded rod,
washers, spacers. SK|I-SK26 miniature sockets
(16 off) (Radiospares).

SK9 SKB

The boards are mounted on the front panel with
small brackets.

SWITCH ASSEMBLY

All the other components of the instrument are
mounted on the front panel and present no great
difficulty. except, that is, the 16 four-way switches S5
to S20 of Fig. 4.

In spite of considerable efforts, the author was
unable to track down any suitable commercial items
for this job. Ordinary wafer switches could perhaps
have been used, but were rejected since a row of
eight would require a panel space of some 10in.
Finally, the two switch banks were constructed from
16 Radiospares ‘Maka-Switch® wafers, each bank
requiring only 33in of panel space.

First, switch levers are cut from Paxolin or similar
material, and a hole drilled at one end (Fig. 10).
This hole should be countersunk deeply so that the
screw head is flush with the surface of the material.
Also, when the lever has been bolted to the wafer,
the excess bolt length should be cut off and filed
flush with the nut, because there is very little space
between the wafers.

Next, the brackets should be made up (Fig. 1)
and the wafers, together with the washers and
spacers, should be assembled on threaded rods
before finally bolting the whole lot firmly together
to form a rigid unit. Note that the unused tags
on the side of the wafers that are towards the front
panel must be bent over otherwise they will foul it.

R6
/ Fig. 9. Assembly and
4 2oRORORONeNONCNONONG wiring detail of pulse
’_.b generator lamp amp-
"5 ] lifier (Board ‘B’). Clad
A Veroboard is used for
f TR2 this with none of the
o © copper strips cut
o ™ o
@ BOARD '8 °
S4(0V) o e} 0O o
©0000O0OO0O0O0O
V4
LP2

SK7

wn
x
o~

/ Vi

oooooooooy

R13
b
TR7

0000000000?)0000000

o
%§

<]

<]

o

2

Ri2
b
[3

i3

AL

b

00 0000000 O

0000000000

BOARD ‘¢’

-
x
@
O ;
0000000000 0000

0000000000

s4(ov) LP6

Les

LP4 LP3

Fig. 8. Assembly and wiring details of function lamp amplifier (Board ‘C’)
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OPERATING LEVER,
Y46 PAXOLIN SHEET
(16 OFF)

8BA BOLT
COUNTERSUNK HEAD

Fig. 10. Assembly details of switch levers

SPACER AND 8 BA THREADED ROD,

2POLE, 6 WAY
WAFERS 2 8BA WASHERS 31/2"

MOUNTING BRACKET
146 ALUMINIUM (4 OFF)
HOLES ARE 8 B.A. CLEARANCE

Fig. 11.
in a single unit. Two such banks are required

Showing how eight switch wafers are assembled

FRONT PANEL ASSEMBLY

The front panel of the case can now be cut and
drilled. A suitable layout is illustrated in Fig. 12,
but it is emphasised that this is not critical and
may be modified to suit available components. For
the same reason, drill sizes are not given, although
it is recommended that the specified sockets are used
for the patch-cords, in which case the holes should
be 2B.A. clearance.

The only part that needs fairly accurate work is
that concerned with the switch units, and the quoted
dimensions should be followed closely or the switch
levers may not pass freely through the slots. When
the wafers are used in this way, the usual indexing
employed in wafer switches is not present, and it
may be thought that difficulty would be experienced
in finding the correct positions. In fact, the wafer
contacts are quite a tight fit on the moving contact
and it is very easy to feel when the lever is in the
correct position.

Before the components are finally mounted on the
panel, it is a good idea to paint it and add the
egends. The author used a matt white spray and
added the lettering with Letraset, which gives a
very neat appearance.

A coat of Letraset protective lacquer will prevent
the letters being rubbed off.

Practical Electronics May 1971
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Switch banks in position. Here and in Fig. 13 some of the
wafers in the lower switch banks have been reversed which
accounts for asymmetric wiring.  Ideally all wiring should
follow the pattern of Fig. 4b. The unused underside wafer
tags should be bent back to prevent chassis fouling

3 > N ' = 05z -
A it OlLed,.. &
; 'ﬁ‘x? ™ }cc Pulne Gere ator “A;Ns
¢ T ’;
B I3 lo '
3
¢ »
L FE R /] By 5 g
\ ¢0LeTHeo
- 7 bt

The completed front panel with all the legends in position
and fixed with a protective lazquer
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et 1" " 1
5/8.,_77 0 0 D & |F
(N N M\
5 ANV AN
fe— l B B B B
S04 i
B B

1 M i
l Aq W oA C)G d Fig. 12. Drilling details
for the front panel of the
AD L oA ! tester
] - v uan ! A | DRILLING DETAILS
4
ety gt D B OA D A — 8BA Clearance
o [ e O q) B - 2BA Clearance
—3 B Tnnnn A ! C — Panel Meter
Ao A ‘ ' D — Panel Lamps
. e - o I E — Supply Switches
s 1 B F — Supply Terminals
LS/ i A, L oA C)oA G — Fuseholder
16— | | 1 U _I B E 3 H — Supply Potentiometer
Y2 — BB B8 8 B B BB i A Holes C — H to suit
S— | 16606660670 \ { components used
Ls,;’ : Sy b= ‘4—1'/‘3”——] Y, e— 2" — 7/8"——1
o
l g
. 8SLOTS, Y5 WIDE
SPACED Yy
C3—velOv) TRt c2(+5v)
: —f A )
T LPb LPS LP4 LP3
\ X N @
Q@ ~ //\a\.‘i:: A
T S N O \ BOARD ‘¢’
] 1> sk9 SK8 SK7 {FiG.8)
o —4 5 \ \ - k 3
C3 4ve / T e By N 2 ~ 1
D6 (
- SK26 \ Sk25\ sk24\ sk23\ sk22\ sk21\ sk20\ [ski9
_‘ 25 FSt
s2 o
R4
LB Y/AL -~ RIS R TR AR AT DT ) 1
U 1 ] J ALY
] \

BOARD '8’

Ve " .9 -
BOARD A _ (F16.9) S204_S1946. S184 S17} St6) S$150 S14 .3 St

(Fe.7) c8 \&;
= \ s SK3

7 ( )
FiG.1 SK10
C
' O

$34(S3b, 12

1C1(3)

11 SK4— TR2¢,
1ci3) \® TR2e A

\ \WTIBAY 1)
] WAL A TN AL T TRy
sS4 ¥ v
vt 2/
@ R9
CHASSIS
EARTH SKIB SKI7 SKI6 SKI5 SKi4 SKI3 SKi2 SKif

T PRIMARY  Fig. 13. Assembly and wiring details of the front panel. For switch bank
wiring see also Fig. 4. Note that meter positive and shunt terminate at a
stand-off insulator
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PANEL WIRING

The wiring of the panel is shown in Fig. 13.
Reference should be made to Fig. 4b when wiring
the switch banks as all connections should follow
this pattern.

The mains cable is led in through a hole in the
back of the case which should be fitted with a
grommet to prevent damage to the insulation. This
cable is wired directly to the mains switch S1, with
the earth lead being anchored to the case by a
solder tag fixed with a nut and bolt. Note that no
other part of the circuit should be connected to the
case.

The leads from the power unit are made longer
than necessary so that it is possible to work on the
panel wiring.

Values of the meter shunt and multiplier resis-
tances must be found by experiment, for which a
multimeter is required. First check that the power
unit is working correctly before it is connected to the
rest of the circuit. The potential at the junction of
R1 and DS is about +5 volts with respect to the
0 volt line. The potential at the emitter of TRI
should next be measured, and it should vary from
0 to a maximum of some +10 volts as VR1 is
turned from one extreme to the other.

Complete the wiring and connect the multimeter
across V. and 0 volts. With a 10k{} resistor tem-
porarily wired in for R3, check that the two meters
give the same reading. If the meter reads low,
reduce the multiplier and vice versa, until agreement
between the two meters is obtained.

To find the value of the shunt resistor R4, the
multimeter and a resistor of about 500 ohms should
be connected in series across the V., and 0 volt
lines with V', set at about 5 volts. A short piece of
electric fire element resistance wire, say 2in, is
temporarily connected across the meter. S2 is
switched to the current position and the unit is
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switched on. The multimeter should now read about
10mA, while the instrument meter will probably be
giving a very low reading.

The length of the resistance wire should be
gradually increased until the two meters give the
same reading, then the shunt can be permanently
wired into place.

CHECK OUT

Some patch-cords should be made up, say four
about 3in long and six about 10in. Since it is
occasionally necessary to make two connections to
a socket, it is convenient to have two or three cords
with a plug at one end and a loop, just large enough
to fit over the plug pin, at the other.

The pulse generator and lamp amplifiers can now
be checked. Switch on, and the slow speed operation
of the pulse generator will be obvious by the indi-
cator lamp LP2 pulsing. The high speed operation
will require an oscilloscope, plugged into socket SK3,
to follow its operation.

The manual pulse can be checked with the meter:
a patch-cord from SK1 to either SK4 or SK5 will
give a meter reading of about 2:5-3 volts, changing
to 0 volts (or vice versa) as S4 is switched.

The lamps should turn on by connecting a patch-
corg b9etween SK1 and, one by one, the sockets SK6
to SK9.

THE INSTRUMENT IN USE

It is not possible to lay down hard and fast rules
for a tester of this type, since a test schedule must
be devised for each type of i.c. to be examined. It
follows that the type of i.c. must be known—
unmarked devices are virtually useless. Once the
type is known, its function, pin connections and
truth table can be determined and appropriate tests
worked out.
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TRETH TABLE
I-icﬂ — 64 EACH GATE
[z
e PUTS [
Gt G2 A B
3 0 0 1
1 0]
0 1 1
I 1 1] o

Fig. 14. Pin diagram and truth table of a SN7400N
quad two input gate. Note that this is a top view

of the package

SNT4T3N
0 9 8
[l AT il
TRUTH TABLE
IP-FLOP
% 2 EACH FLI
J K Q
tlear
¥ clock J 0 0 Qn
+ 0 1 0
= 10|
= = 1 1 Gn
5 6 7

Fig. I5. Pin diagram (top view) and truth table for

a SNT473N dual J-K flip-flop

A A D B C
/e NC o/P o/p GND  O/P [OI_PI
8

L

[ [5] (gl (1] [s] [s]

J B J C
QCP cpP
k K

L0 Tl (3] [« [ Le] [
BD  Rg(# Rg(2) NC +¥gc  ROQ)  R9ERY
1P
SNT490N
OUTPUTS QUTPUTS OUTPUTS
CounT | TR counT | SRS COUNT | e,
o |ooo0o0 0 000 0 (0000
1 1000 1 100 1 1000
2 (o100 2 010 2 0100
3 [1100 3 110 3 1100]
4 {0010 4 0 01 4 0010
5 (1010 5 1010
[ 0110 (b) 6 0/01/01/00/0
7 B RS R®)
8 (0001 (c)
9 [1 00
(@)

Fig. 16. Pin diagram (top view) and truth tables for

an SN7490N decade counter
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It is a wise precaution first to ensure that there
is no internal short circuit across the supply pins.
To do this, the device should be plugged into the
test socket SK 10, the appropriate pin switches set to
0 and V., and the supply voltage increased slowly
from 0 while monitoring the current. If all is well,
the test can proceed.

To illustrate the method of use, detailed test pro-
cedures for three TTL devices from the currently
available runge will be given.

QUAD TWO-INPUT GATE

The pin diagram of a SN7400N quad two-input
gate and truth table are shown in Fig. 14.

First set pin switch SI1 (i.e. pin 7 of the i.c.) to
0 and S13 (pin 14) to V. Check for a short circuit.
Set all gate inputs to 0, that is, S5, 6, 8, 9, 14, 15, 17
and 18, and connect a patch-cord from the output
of gate 1 (SK13) to one of the indicator lamps.

It is a wise precaution in this, and all other tests,
to start with all the switches in the outside position,
and only move those where a pin is to be connected
to 0, logic I, or V.. This will ensure that no pin
will have the wrong voltage applied to it, and that
when a patch-cord is used, it will automatically be
connected to the corresponding i.c. pin.

To continue with the testing of gate 1, pin
switches S5 and S6 should now be operated so as
to apply 0/0, 0/1, 1/0 and 1/1 levels in turn to its
inputs, pins | and 2. The truth table tells us that the
lamp should remain on for the first three pairs of
inputs, and turn off at the fourth. If any other
response is observed, then the gate is faulty.

Now move the patch-cord to the outpuyts of the
other three gates in turn and repeat the procedure
with the appropriate input switches. Of course,
should one or more of the gates prove to be faulty,
it does not meun that the i.c. has to be discarded,
for the other gates can still be used.

It is a good idea to cut off the pins of any faulty
gates to make surc that they are not accidentally
wired Into a circuit.

The tester may also be used to demonstriate some
possible upplications of these gates. For example,
if one of the inputs to u gate is connected by a
patch-cord to SK3 of the pulse generator, it can be
shown that the gate -will pass the cleck pulses when
its other input is at 1, but will block them if it is
at 0.

It will also be noticed that the clock pulses are
inverted by this urrangement, and that by connecting
the output of this gate by a patch-cord to both the
inputs of another gate, the output of the second gate
follows exactly the clock pulse.

DUAL J-K FLIP-FLOP

The pin diagram and truth table for an SN7473N,
duul J-K flip-flop are shown in Fig. 15.

Set the pin switch S16 to 0 and S8 to V.
and carry out the usual short circuit test. Before
testing of this and related flip-flops can begin, it
i1s importiant to note that the truth table only applies
if the clear (and preset, if present) input is at a
logicul 1. The clear input overrides all others, and if
it 1s at 0, the Q output will be forced to 0, irrespec-
tive of the states of any other input. Thus S6 and
S10 should first be set to 1.

Set J and K (S13 and 7) to 0 and connect a patch
cord from SK 11 to SK4 of the pulse generator.
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Line 1 of the truth table tells us that if J and K
are both 0, the flip-flop does not change state on
receipt of a clock pulse, so that operating S4 will
simply leave the output in its initial form.

It is perhaps helpful to connect both the Q (SK21)
and the Q (SK20) outputs to the indicator lamps
and verify that they are always in opposite states.

Moving to the second line of the truth table, set
K ‘to | and operate S4. Whatever its initial state, Q
should now go to 0, and remain there for subsequent
clock pulses. Set J to 1 and K to 0 and verify that
Q now goes to 1 and stays there (line 3).

Finally, set both J and K to 1; line 4 tells us that
after a clock pulse, Q will be in the state opposite
to that before the clock pulse, in other words, the
flip-flop will divide by two. The second flip-flop
should now be checked in exactly the same way.

As with the SN7400N, we can also demonstrate a
simple application of the SN7473N. Set J and K of
both flip-flops to 1; connect a patch-cord from the
Q output (SK21) of the first to the clock input of
the second (SK15), and one from the pulse generator
(SK3) to the clock input of the first (SK11). The
combination will now divide by four, and an indi-
cator connected to the Q output of the second flip-
flop {SK24) will turn on once for every four clock
pulses.

If a double beam oscilloscope is available, this can
also be demonstrated at the fast pulse rate by con-
necting one beam to the pulse generator, and the
other to the output of the second flip-flop. The 0
volt terminal should be used for the earth return
to the oscilloscope.

DECADE COUNTER

The SN7490N decade counter is included as an
example of medium scale integration, that is, a
device containing several individual circuits inter-
connected so as to carry out a complex function, all
in one package.

In the case of the SN7490N, four flip-flops and
some additional gating are wired so as to provide
a complete decade counter, with the full binary
coded decimal count available at its outputs. In order
to increase its versatility further, the counter is in
two parts, a divide by two and a divide by five
section, which may either be used separately or
externally connected for use as a divide by ten unit.

The pin connections and truth tables are shown in
Fig. 16, and each mode of operation will be
checked in turn.

First, set S9 to Ve S17 to 0 and carry out the
short circuit check. Install patch-cords from the four
outputs to the indicator lamps so that the A output
(SK21) goes to the left-hand lamp, the B output
(SK24) goes to the next and so on—the lamps now
correspond to the order shown in the truth tables.

The counter has two reset modes, each one having
two AND-gated inputs. To reset the counter to 0,
both the R, inputs must be at a logical 1, so if
S6 and S7 are set to 1, none of the lamps should
be on.

The counter may also be reset to binary nine, ie.
1001, so if both S10 and SI1 are set to |, the first
and last lamps should be on.

As in the case of the J-K flip-flop, these reset inputs
override all others so that the truth tables will only
be followed if at leuast one of each pair of rest inputs
is at a logical 0. The two sections of the SN7490N
will now be checked individually.
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TWO SECTION CHECK

By connecting a patch-cord from SKS5 of the pulse
generator to the A input (SKI19), the A output
should change state once for every two input pulses.
Change the input pulse to the BD input (SK11) and
the B, C, and D lamps should now follow the truth
table of Fig. 16b, that is, the D output gives one
pulse for every five input pulses.

In order to check the full decade count, the A
output must be connected to the BD input, and input
pulses applied to the A input; the counter should
now follow the truth table shown in Fig. t6éa. It
can be seen that the D output provides | output
pulse for every ten input pulses.

The usefulness of the two-gated reset inputs may
be demonstrated in the following way. Install patch-
cords from the B and C outputs (SK24 and 25) to
the R, inputs (SW12 and 13), the remaining connec-
tions being as for the decade count. Now when the
count reaches six, i.e. binary 0110, both reset inputs
will be at 1 and therefore force the counter to reset
to 0, skipping the rest of the decade count sequence.

This is shown in the truth table of Fig. lé6c, from
which it can be seen that a divide by six function
is available at the B or C outputs.

Other division ratios may also be obtained on the
sume way, providing the required ratio does not have
more than two I's in its binary number.

The above examples have shown how a test
schedule may be devised for any one of three, widely
different types of TTL i.c. Using the same tech-
niques, the reader may readily devise suitable tests
for any of the currently available TT1 devices, and
with only minor modifications, devices of th¢ RTL
and DTL ranges.
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F.E.T. VOX

N this series every effort has been made to permit
I the continued use of the same semiconductor
devices in the projects devised since the T-Dec, plug-
in assembly method, makes for easy retrieval of parts
if no permanent fabrication is intended.

This article is no exception as the entire semi-
conductor complement has previously been called
up, one of these being the 2N3819 field effect
transistor.

MATCHING

Designing a voice operated switch, or more com-
monly, a Vox, calls for a high input impedance pre-
amplifier if a crystal microphone is to be used. In
the circuit of Fig. 1 the 2N3819 n-channel fe.t.,
TRI1, is used in the first stage to match the high
input impedance of the microphone X1.

This transducer has an output impedance of a

few megohms and to connect this into a preampli-
fier of low input impedance would result in both a
sacrifice of frequency response and an effective
decrease in microphone sensitivity.

A VOICE OPERATED SWITCH FOR THE BEGINNER

EQUIVALENT CIRCUIT

To understand why this should be Jlook at Fig. 2.
This gives the equivalent circuit of a’ crystal micro-
phone which is, in effect, a voltage generator when
excited, with internal resistance R and capacitance C
which is typically a few hundred picoforads.

The load it is working into is indicated by the
impedance Z.

With the arrival of sound waves the generator
produces signal voltages which will divide according
to the impedance proportions of the microphone and
load. If Z is large compared to the microphone
impedance most of the voltage developed appears
across the load so the microphone can be said to
be working efficiently.

At medium and high frequencies the capacitive
element plays very little part in contributing to the
microphone impedance, but at bass frequencies,
because reactance varies inversely with frequency
this addition becomes significant, so once again a
high impedance load is important, but this time for
a good low frequency response.

RLAY
]Tongn}snnu
CIRCUITRY
4 4 4H 230 Lo 23E 23F 238
o =W
10¢
Jms
TR1 1)
2N3819 +
28F -
2 B
TR 38 oyt |
12v :

+
D1 1
# IGP10 286

160 16H

2N3819

DRAIN SOURCE
GATE

3¢ 35F 358 356 35H

c b e +

I7X300 1GP10

Fig. 1. Circuit diagram of the voice operated switch
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SOURCE FOLLOWER

~ The gate resistor R1 (Fig. 1) provides the high
input impedance requirement as the gate to source
current of TR1 is exceedingly small, in the order
of nanoamperes (10~°A).

The function of the fe.t. stage is to act as a
transformer, impedance matching the microphone
X1 with the low input impedance of TR2. This
source follower, so called because the output at R2
“follows”, in phase, the input, feeds TR2 the first of
a pair of simple cascaded amplifiers.

MICROPHONE

IMFEDANCE S
C%  cag)
Y I |
L J

Fig. 2. Equivalent circuit of crystal microphone
working into a load Z

Components . . .

Resistors
R1 12MQ R5 160k Q2
R2 3-9kQ R6 4-7k
R3 270kQ R7 47kQ
R4 6-8k Q
Al 109, ¥ watt carbon
Capacitors

Cl 0-luF polyester
C2 0-1uF polyester
C3  0-luF polyester
C4 250pF mica

C5 250uF elect. 15V

Semiconductors

TRI 2N3819
TR2-TR4 ZTX300 (3 off)
D! 1GPIO

R

Microphone
X! Crystal insert Type MCI (Henry’s Radio)

Relay
RLA 2Pole2way Type PC2 CBB/12 (Henry’s Radio)

Miscellaneous
BY|—12V (Two PPI 6V batteries). T-Dec, connecting
wire, S|—on/off toggle switch

RLA

Overall gain over the three stages is about a 1,000
when TR3 is not loaded. The inclusion of the relay
driver, TR4, does reduce this figure but the output is
more than adequate to drive it.

CLAMPING DIODE

When a waveform is passed through a capacitor
any d.c. level which might have been part of it is
blocked. This means that signals passing across C3
are equally balanced about earth.

To get back a positive d.t. level necessary to
switch TR4, diode D1 clamps the base of the alter-
nating quantity to ground to provide a fluctuating
d.c. quantity. The introduction of a reservoir capaci-
tor before the base of TR4 for smoothing would,
in fact, reduce this level so instead an electrolytic
capacitor is connected across the relay to provide a
positive contact action.

With a high input sensitivity of less than
0-lmV r.ms., and high input impedance it is inevi-
table that stray noise, produced by radiation
influences, might well be troublesome.

In the prototype this problem was eliminated by
the bypass capacitor C4. Under conditions of test,
the Vox was surrounded by mains operated test
equipment and not once was there any spurious
activation.

If other construction methods are attempted the
important thing is to keep all wiring short and
direct to lessen the chance of stray noise pickup.
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Ideally, the unit should be contained in a metal
box screen with this properly earthed.

APPLICATIONS

Whilst many applications of the Vox may occur
to the constructor, the most obvious is its use as a
baby alarm or a voice command switch for the
remote switching of lights or equipment.

The current consumption on standby is only
2mA so it is very eccnomical. In terms of sensi-
tivity, the relay will act when the microphone is
four feet away from a 18w voiced conversation, so
it is well suited to the aforementioned uses.

The relay specified is a two pole, two way type
and for command switching it will be necessary to
use a pair of these contacts for latching TR4 on.
In Fig. 1, RLA2 is used for this with R7 as the
biasing resistor. The other set of contacts, RLAI,
should be routed to whatever alarm indicator is
chosen, whether lamp or bell.

If this facility is used, switch S! must be added
so that the Vox can be restored to its quiescent state.

For impact photography, a flash-gun can be con-
nected to RLA1 contacts. The Vox now takes the
role of a flash trigger where action can be frozen
photographically at the moment of impact.

In this last application it should be noted that
the range of the Vox is very much increased with
impulsive sounds such as bangs, whistles or horns
which should point the way to some other uses.
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His second part continues the description with
T construction and setting up details of the thy-
ristor lamp controller. It was mentioned last month
that either straight operation with eight lamps can
be achieved with this design, or a more ambitious
sixteen lamp matrix system using the same amount
of electronic circuitry.

It is assumed that most constructors would like
to experiment with the matrix, thus the construc-
tional part of this article shows four thyristors
mounted with common cathodes and four with
common anodes. In-line operation of eight channels
cun still be effected although one has to be careful
with the connections of mains line and neutral, see
Fig. 10 later.

CONSTRUCTION
To facilitate stage-by-stage construction, and
possible expansion of the system later, all circuits
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MUSIC INSPIRED LIGHT AND COLOUR
PART 2 LAMP CONTROLLER

By M.J.HUGHES mA.

are mounted on individual cards which are assem-
bled together in a Contil cabinet. Layout presents
no special problems as there are few parts of the
system which interact. While it would be fairly
straightforward to design printed circuit boards for
the various stages, perforated s.r.b.p. board or Vero-
board is quite suitable. Only three different circuit
boards are required for the lamp controller.

(a) Power supply and sync pulse generator, Fig. 8
(1 required);

(b) Trigger circuits, Fig. 9 -each board carries
two channels (4 required),

(c) Thyristor arrays, Fig. 10 (2 required).

Layout of the Veroboard has been arranged so that
the minimum number of strips have to be cut. All
the boards should be wired up except the flying lead
interconnections (shown in Fig. 11 as looms); these
will be added during the final assembly into the
cabinet.

SYNC PULSE GENERATOR

It is suggested that this unit is built first as it can
then be used to check thc functioning of the other
boards. Fig. 8 shows the layout; there are no special
problems to be encountered with this part of the
circuit except the general point about 0-1in matrix-
board. It is imperative that care is taken to prevent
solder running between strips as short circuits can
be disastrous.

The unit can very quickly be checked out by
wiring up to the mains transformer and making sure
that +15V is present at point 394. If the reader
has an oscilloscope it is worth checking the wave-
forms at points 6J, 8C and 39P, which should be
as shown in Fig. 4b, ¢, and d respectively, except
that as the unit is not on load the waveform at the
collector of TR1 will have a much faster rise time
with an amplitude of approximately 10V. The unit
should be left wired up to the transformer as it will
form a useful power source for testing the trigger
channels later.
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LAMP CONTROLLER
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Fig. 8. Layout of components on 0-lin matrix Veroboard
for.the power supply and sync pulse genérator. No copper
strips are cut. Do not connect the zero volts line to chassis.

COMPONENTS . . .

POWER SUPPLY AND SYNC PULSE GENERATOR
One of each of following except where stated

Resistors
Rl 1kQ
R2 1kQ
R3 5-6kQ
R4 100kQ
RS 27kQ
All -=10%, + watt carbon
Capacitors
*C| 0-47uF polyester 1,000V

C2 0-1uF polyester 125V
C3 5,000uF elect. 25V

Transformer

*T| Mains transformer, Primary 230-250V; secon-
dary | 12V 500mA min; Secondary 2 12V 500mA
min.

Inductors

*L|, L2 Wound on Ferrite ring cores or pot cores
—see text (2 off)

Transistor
TRI BCI08 or any medium gain npn
transistor

silicon

Diodes

D! to D4 1N4004 (4 off) or 25V IA min. rated
bridge rectifier

D5 to D 8 OA91 (4 off) or any small signal
germanium diodes 25V min.

D9 1N4i48 or any small signal silicon diode 25V
min.

Switch

*S|  Double pole, on/off toggle switch

Lamp

*LP| Neon indicator with ballast resistor for 250V
a.c. mains

Fuse

*FS|
Miscellaneous

*Veroboard 0-lin matrix 4}in x 2%in
*Component tag board for CI, LI, L2

5 amp cartridge fuse and fuseholder

All components above mounted on Veroboard A (Fig. 8) except
those shown (*) which are mounted on chassis or case (Fig. 1)
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TRIGGER UNITS

In this system, eight trigger channels are shown,
but readers have the option of making the system
smaller or larger. Fig. 9a shows the layout of a
single board which carries two complete trigger
channels (with the exception of the thyristor or triac).
It is possible to split the circuitry into the two
separate elements at the dotted line if a smaller
system is wanted.

Before starting to wire up the components ensure
that all the strips are cut in the correct places and
take particular care that all the copper is removed
between the primary and secondary connections of
the pulse transformer (T2). Note that both pnp and
npn transistors are used on this board—both types
specified are in TO-18 cans and it is easy to make
an error by picking up the wrong device. There is
quite ‘a high packing density of components on this
board so is it particularly important that all soldered
joints are perfect and that there are no runs of
solder. Remember that the transistor cans are con-
nected to their collectors and should not be allowed
to touch each other or any nearby wiring or
components.

PULSE TRANSFORMERS

The pulse transformers (T2) are extremely simple
to wind; it is worth making all these up at one time
as an epoxy resin is used to hold the windings firm,
and this will take some time to harden. Fig. 9b
shows the winding details.

Ring cores were chosen owing to their low cost
and high efficiency: some cores have a thick
tough coating of insulating material = which is
adequate to give full protection. If during the course
of winding this coating gets chipped or cracked
(or if there is the slightest degree of doubt over
the quality of the coating) at least two layers of
good quality p.v.c. tape should be wound round the
core before the windings are applied.

Adjacent turns of each winding should just touch
but primary and secondary windings should be
separated from each other by positioning them
diametrically opposite. If any other form of ferrite
core is used (see components list), ensure that the
insulation between primary and secondary is
adequate. Ferrite pot cores large enough tu take
the windings can be used, making sure that insula-
tion is provided. The magnetic properties of the
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cores are not critically important, so any type will
probably suit. .

It should be noted that one end of C4 is left
floating. On final assembly this capacitor on each
channel is commoned to the output of the sync
pulse ‘generator. On no account should the zero line
be connected to chassis, otherwise problems may be
experienced when connecting to audio equipment.

SETTING UP

Each circuit on this board can be tested by con-
necting the output of T2 across the gate and cathode
of a thyristor; the cathode is also connected in series
with a 40W lamp and the mains supply, the other
mains connection going to the thyristor anode.
Points //B and 37U should be connected to points
394 and 39T of the sync pulse generator board
(this is the power supply output) and the flying lead
of C4 taken to point 39P of the sync board. VR1
should be set mid-way in its range and 15V d.c.
applied to the boards and mains to the thyristor.

If all is well the lamp should light at medipm
intensity. By reducing VRI to minimum resistance
the lamp brightness should reach a maximum, show-
ing that the dwell time of the monostable is being
reduced. If the resistance of VR1 is increased the
lamp brightness should fall to zero but, if the
resistance is increased further, the lamp will sud-
denly start to fire again at medium intensity; this
is due to the monostable “hanging on” into the
next cycle.

To set VRI1 correctly, slowly reduce its value from
this latter condition until the lamp is off, then
continue to reduee its value until the filament of
the lamp can be seen just to glow. If an oscilloscope
is handy this setting can be made more accurately
by adjusting VR1 until the maximum dwell time of
the monostable is 9ms.

CHECK VOLTAGE CONTROL

Having set VR1, now check that voltage control
is working. This can be done simply by wiring a
10 kilohm potentiometer across a 1-5V cell. Connect
the positive side of the cell to-.the +15V line and
the wiper of the potentiometer to point 4/I. When
the wiper of the pot is hard against the positive
end, the light should be extinguished. On advancing
it in a negative direction, nothing should happen
initially but on about one-third of a rotation the
light should start to brighten and should reach full
brightness at two-thirds of a complete turn.

These tests should be carried out to all eight
channels before further assembly is attempted. Any
intermittent or erratic flickering of the lamp should
be investigated as it is almost certainly caused by
a dry joint.

ASSEMBLY OF THE THYRISTOR BOARDS
In the prototype the thyristors were small 1A
devices which could be conveniently mounted on
Veroboard. There are no real circuitry details for
this assembly and no doubt readers will wish to use
a variety of differing types of device, thus this
description should be used mainly as a guide to a
convenient layout. No heat sinks were used on the
prototype, thus the current rating of the thyristors
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LAMP CONTROLLER
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PHASE CONTROL AND TRIGGER CIRCUIT
Eight of each of following except where stated

Resistors Transistors
Ré6  100kQ TR2 BC26) or any medium gain pnp silicon (e.g.
R7 10k Rit 10k 2N3702)
R8 2:7kQ RI2 5-6k() TR3 BSY95A
R9  56kQ RI3 56k TR4 BSY95A
RI0 22k R14 1k TR5 BC261 or any medium gain pnp silicon (e.g.

All 4+ 10%, 4 watt carbon

Potentiometers
VR 250k linear skeleton preset
VR2 500k(} linear control

2N3702)

Thyristors or Triacs* (see text and Fig. 10)

Two of each of the above mounted on Veroboards (B to E)
4}in x 2%in 0-1in matrix (Fig. 9). ltems shown (*) are

Capacitors
G4 0-0474F polyester 125V C6 0-14F polyester 125V  mounted on Veroboards F and G (Fig. 10)
C5 0 IuF polyester 125V C7 0-1uF polyester 125V Other ltems
Transformer Case, Contil Mod-2 type C (West Hyde Develop-

T2 20 s.w.g. enam. copper wire wound on ferrite
ring cores or pot cores (see text)

Diode
D10 1N4148 or any small signal silicon type

Practical Electronics May 1971

ments)

Sockets, 5- pin DIN type (2 off)

Connector male 10 or 12 way rated at 250V 4A a.c.
per pin, mounted on case. Female mate for light
display
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must take this into account, and should be con-
siderably greater thun the nominal operating current.

Only four connections are required to each
device: two from the isolating transformer, one to
the lamp channel and one as a return line to the
mains. If we were not operating in the matrix mode
(or did not require this facility) the polarity of the
thyristors would not matter, but as explained pre-
viously, we shall need four devices with anodes
commoned and taken to fine and four whose
cathodes are taken to neutral; these are mounted on
separate boards and are shown in Figs. 10 and 11
as boards G and F.

Should higher power outpuis be required it is

TO MAINS LINE

LAMP LAMP
S 7

LAMP LAMP
6 8
G

-6 CASE
o | CHANNEL 5 L . x A K c‘f
e -
3
@ | CHANNEL 6 /
CASE
| /i = 06\ CASE e
w | CHANNEL 7 (;71]'( k[ &
[=]
o
3
@ | CHANNEL 8
TO MAINS
NEUTRAL

(a) Board F—Common side of lamps 5, 6, 7, and 8 are
connected to mains *’line’’ for straight channel operation,
but as in Fig. 7 If matrix operated. The cathodes of the
thyristors (MT] of triacs) are commoned and outputs to
the individual lamp circuits are taken from the anodes of
the thyristers (MT2 of triacs)
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recommended that the thyristors be mounted on
heatsinks outside the main cabinet—if this is done
it is only necessary to route the trigger pulse lines
from the switching circuits. Care must be taken to
ensure that full protection from accidental contact
with the thyristors or trigger lines is provided.

If constructors abide by the layout of the proto-
type it is necessary to route the output from the
thyristor boards to the lamps. This was effected

UNDERSIDE

Alternative triacs and
thyristor connections for
Boards F and G.

Top left: 40530, 120W
Top right: 40430,

250w
Left: CRS 3/40, 250W
CR74, 500W.

Powers quoted are
recommended maximum
total lamp power per
channel without heat

Fig. 10. A guide to the layout of the thyristors on two

boards. Those shown are the CRS3/40. Other types of
thyristors or triacs may appear different—follow the out-
line guide for connections

TO MAINS NEUTRAL =

LAMP LAMP LAMP LAMP
1 5 2 g X5

o | CHANNEL 1 - ’ DAE ‘)EC‘ASE
5
& [cHANNEL 2 |

£ \hease 4 case
© | CHANNEL 3 [ L% o LD A
=, S~ TN -
3
8 [ CHANNEL 4 ir=adml
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LINE

(b) Board G—Common sides of lamps I, 2, 3, and 4 are con-
nected to mains ‘‘neutral’’ for straight channel operation,
but as in Fig. 7 if matrix operated. The anodes of the thy-
ristors (MT2 of triacs) are commoned and outputs to the
individual lamp circuits are taken from the cathodes of the
thyristors (MTI of triacs)
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using a multi-pin plug and socket rated for mains
operation and full load current. Ten pins are
required: four connected to the cathodes on board
G, four connected to the anodes on board F and
common lines to mains neutral and line. If in-line
operation of eight channels is required the external
lighting circuits should be connected between mains
neutral and the thyristor cathodes on board G and
line and anodes on board F.

For matrix operation the circuit of Fig. 7 should
be followed: the main matrix is connected between
the respective thyristor anodes and cathodes, and
the commoned ends of the holding current lamps to
mains line and neutral.

Using this technique the two alternative methods
of operating can be facilitated only by modify:ng
the external lighting circuit and requires no internal
modifications to the controller.

FRONT PANEL :
- & o %
(G & q] g ]
@ @ O
7 = <7 5% <y
/,/// //.\/"E‘ o o ] tl:‘sgl
i o o A
LOOM TO WIPERS LOOM OF CONTROL
OF PO SIGNALS CH1~4
CHASSIS THYRISTORS FOR 7
CHANNELS 5-8 ) | / N\
F E D c W\
THYRlstsﬂ ;
{ ce AT Tt
| 3 W AL L)
JCHANNELS [{CHANNELS PlCHANNELS [{cHANNELS || PowER
1788 1586 {384 182 SUPPLY &
) SYNC GEN.
{ { +15V
i £
hkh}%%NgEDLz LOOM OF TRIGGER PULSE LINES
LOOM OF POWER LINES
== CHANNELS 1-4
LOOM OF POWER LINES -
CHANNELS 5-8
CONTROL SIGNAL
INPUT SOCKETS
FUSE JJ
BHL;UE@((;)S.KTEST T LOOM OF CONTROL SIGNALS
CH.5-8
BACK PANEL
Fig. 1l. Wiring looms for the boards mounted vertically on the chassis plate. Board identification is as follows:

A—Power supply and sync pulse generator

B—Channels | and 2 C—Channels 3 and 4 D~-Channels 5 and 6

E—Channels 7 and 8 F—Thyristor (or triac) channels 5 to 8 G—Thyristor (or triac) channeis | to 4
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FINAL ASSEMBLY

Readers will, no doubt, have their own ideas for
the best technique of carrying out the final assembly.
The author mounted the individual boards on the
sub-chassis of the Contil cabinet, using 3in
aluminium angle brackets. A tag board holds the
suppression inductors and capacitor so that these
can be connected into the mains leads as near the
input to the cabinet as possible.

Inductors L1 and L2 are made by winding 40
turns of p.v.c. insulated .connecting wire (of 5A
rating) round ring cores of the same type as used
for the isolating transformers, T2.

The eight manual controls are mounted on the
front panel together with the mains switch and a
neon. The rear panel carries two 5-pin DIN sockets
(for control signal inputs), a panel mounted fuse
holder (5A rating) and the multi-pin output socket.
Once all the boards are in position, loop a pair of
power supply lines to cach board and back to the
sync pulse bouard. Then parallel all the free ends of
C4 (on each board) and take this to the output of
the sync pulse generator.

One end of all the manual controls should be
commoned and taken to the +15V rail and the
individual wipers tuken to their respective control
channels. Keep this wiring as neat as possible and
loom the wires together in bundles.

SEPARATE INPUTS

Separate input sockets were used for channels |
to 4 and 5 to 8 so that completely separate control
sources can be used simultaneously—this could be
highly advantageous if it is desired to use matrix
wiring of the lamps. Pin 1 on each input socket is
commoned and taken to + 15V, the remaining pins
are connected to the respective control signal inputs
(R6) on the individual channels. Once all these
wires have been installed they should be neatly
loomed together.

Pairs of wires should be taken from the output
of each isolating transformer and connected between
cathode and gate of each thyristor or triac. Finally,
connections to mains neutral and line and outputs
from the triacs or thyristors should be taken to the
multi-pin output socket and the respective thyristor
bourds connected to mains line and neutral.

Care should be taken during this final wiring that
some system of identifying individual channels is
embodied—this will greatly simplify uany trouble
shooting that may occur at a later stage.

Before completely assembling the case it is worth
giving the unit a final test and a trimming adjust-
ment of VRI made with VR2 set at maximum
resistance. Be careful! Mains voltages are present on
some boards.

The controller is now complete and will work as
a manually controlled lamp. dimmer. [t is now
necessary to start building input circuits which will
provide various types of electronic control.

Note: On page 291 last month (ref. Fig. 6) the
text stated that if yl and xI are triggered, lamp A
will go on. This should read “lamp C.”

Next month: The sound conversion unit with

frequency band filters for the eight control
channels.
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Machine-Tool Digital Readout System

AFTER evaluation of several digital readout systems
offered for machine tool operation, Elliott Machine
Tools Limited have selected the Venture design, on the
basis of versatility, simplicity, ruggedness, compact
transducer and display design. Elliott Machine Tools
Limited will offer its range of centre lathes, milling
machines, and other machine tools equipped with Ven-
ture readout systems.

The digital readout in two co-ordinates is one of the
Venture systems type MSI manufactured by Smiths
Industries.

Automatic Flight Control

DIGITAL automatic flight control system designed to

increase reliability tenfold and result in a weight
saving of 75 pounds is being developed for the F-106
all weather jet interceptor aircraft by Hughes Aircraft
Company of California.

The digital automatic flight control system, which will
be the first of its kind, will consist of one small solid-
state electronics unit weighing 15 pounds that will
replace eight valve units currently in use in the F-106.
The unit will serve as an interface between the air-
craft's control surfaces and a new solid-state digital
computer built by Hughes and recently installed in the
interceptors.

Picture Enlarger

PICTURES from small T.V. cameras can be magnified
up to 100,000 times for lecture-theatre audiences by
the Swiss-made Eidophor electro-optical projector. It is
shown below being used by Mr. Sebastian de Ferranti
during the' recent Faraday Lecture at Central Hall,
Westminster, to illustrate fine detail in demonstrating
the principle of magneto-electric generation during his
lecture “Changes and the Future in Electrical Engineer-
ing”. Made by Gretag AG in Switzerland, the Eidophor
was lent for the series of lectures by Electronic Facilities
Design Ltd.
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[
PRACTICAL!
VISUALI
%

a new 4-way method of mastering

ELECTFIDNICS

by doing and seeing .
1 CWN and i}

HANDLE a

READ and
DRAW and

BUILD

2p
— and USE

complete range of present-
day ELECTRONIC PARTS
and COMPONENTS

a modern and profes-
sional CATHODE RAY
OSCILLOSCOPE

UNDERSTAND
CIRCUIT DIAGRAMS

RI8
820

4 } CARRY OUT OVER 40 EXPERIMENTS ON BASIC ELECTRONIC
CIRCUITS AND SEE HOW THEY WORK . . . INCLUDING .

@ VALVE EXPERIMENTS @ PHOTO ELECTRIC CIRCUIT @ A.C. EXPERIMENTS

@ TRANSISTOR EXPERIMENTS @ COMPUTER CIRCUIT @ D.C. EXPERIMENTS

@ AMPLIFIERS @ BASIC RADIO RECEIVER @ SIMPLE COUNTER

@ OSCILLATORS @ ELECTRONIC SWITCH @ TIME DELAY CIRCUIT

@ SIGNAL TRACER @ SIMPLE TRANSMITTER @ SERVICING PROCEDURES
This new style course will enable anyone to really understand electronics by a modern, practical and visual method—

no maths, and a minimum of theory—no previous knowledge required. It will also enable anyone to understand how
to test, service and maintain all types of Electronic equipment, Radio and TV receivers, etc.

POST NOW .
for !
BROCHURE '

l or write if you prefer not to cut page l

To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKS. Please
send your free Brochure, without obligation, to: we do not employ representatives

!
I
BLOCK CAPS |
]
'
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VARIABLE VOLTAGE NS

LIGHT SENSITIVE SWITCH | J{737 23924y a.c. 50/60

Kit of parts, including ORPI2 IRV ARIABLE|C260V

Cadmium Sulphide Photocell, IBRANDNEW

Relay, Transistor and Circuit, Keenest prices in the countr
e p R | AT Tod G e o
circuit.pﬂp each. Post Paid. * GBI T L <
A,C. MAINS MODEL. Incorporltes SHROUDED TYPE

Mains Transformer, Rectifier and special | | amp, £550. 25 amp,
relay with | make, | break H.D. contacts. £ £6.75. ' 5 amp, £9.75. 8 amp,
Price inc. circuit £2-38 plus 20p P, & P. LH 50. 10 amp, £1850.
————— —— e T S — amp, {2100 I5 amp,

LIGHT SOURCE AND PHOTO |£2500 20 amp, £37-00. 375
CELL MOUNTING samp, £72:00. 50 amp, £92:00.

Precision engineered - 1 OPEN TYPE (Panel Mounting) 4 amp, £3-93.

light source with adjustable % 1 tamp, £5-50. 2{ amp, £6-63. Carr. 40p on open types.

:ens assembly and ventllane: s

amp housing, to take MBC bul eparate ' ] [}

photo cell mounting assembly for ORPI2 STROBE STROBE . STROBE .

or similar cell. Both units are single holel Build a Strobe Unizt, using the latest type Xenon white
light flash tube. 5olid state timing and triggering

circuit. 230/250V a.c. operation.

ﬁxmx Price per pair £2:7% P &P, lﬂp
EXPERIMENTERS’ ECONOMY KIT

—— ——
Speed adjustable | to 36 Flash per sec. All electronic

2/8 Til
= SAVWA MULTI]
RANGE METERS || comeorenc: inciuding verobourd sCx. " Uniincrion

New Model U-50DN Multi tester, NEW INDUSTRIAL KIT
20,000 OPV, mirror scaled with overload Ideally suitable for schools, laboratories, etc. Roller tin

protection. Ranges —d.c. volts: 100mV, rinted circuit. New trigger I, plast h;

05V, v, 2§gv, 2!,%00V; KA volts+ ol A S Bl CACE R RO L
2:5v, 10V, vV, 250V, | d.c, HY-LYGHT STROBE

current; SMA 0-5MA, SMA SOMA This strobe has been designed and produced for use in
250MA. Complete wuh bauery and testl large rooms, halls and the photographic field, and
probe. £8-00 post p utilizes a silica plug-in tube for longer life expectancy,
TEN OTHER MODELS LEAFLET ON REQUEST I printed circuit for easy assembly, also a special trllger

coil and output capacitor. Speed adjustable 0-30 f.p
230v AC SOLENOID

I Light output approx. 4 joules. Price £10-88,
Extremely powerful with

50p.
i T-inch POLISHED REFLECTOR
approx. |4lb. pull, 1” travel.
Fitted with mounting feet.

Ideally suited for above Strobe kits. Price $3p. P. & P,
Size: 4" long, 2}” wide, 3"

I 13p or post paid with kits.
high, €200 incl. P. & P.
e ———

w285 2 |
LOT LM NEW POWER . RHEOSTATS
&

yellow, black, blue and.
00 WATT. 1 ohm, 10A; 50hm, 4-7A;
green. New price 10p each. Ilo ohm, 3A; 25 ahm, 2A: 50 ohm. |-4A.

100 ohm, [A; 250 ohm, 0-7A; 500 ohm
iz VOLT DC MOTOR 0 -45A: 1k 2,280 mA; 15 k@2, 230 mA: 25 k@2, 2A Ska, 140
Powerful | amp. RE-

m Ah 2-:21;::1- 3%in. Shaft length §in, dia, itin. All ae £1-50
eac

;/Pi:ds; gSLOERP#:::V'\.-. 50 WATT. I/i/10/25/50/|00/250/500/|!| +5/2:5/5k 2. All at

plete with external gear

ltl ‘12 each. P. . 11p. .

25 WATT. l0l25/50/l001250/500/lll-5/2‘5/5kﬂ. All at 78p
train (removable) giving final P. 15p.
speedo”ZSRPM Size: 4*> * s s A e — S ——— —

l .a:h.

dia. Price 95p inc. post,
— ﬁ.ﬁoc_ e —I[RELAYS SIEMENS, PLESSEY, Etc.
i . I MINIATURE RELAYS . COMPETITIVE PRICES
Manuf::tured by 5m|th Prlce 75p inc. post | 2 3 4 | 2 3 4
2-2! VOLT DC BLOWER UNIT l l;g tlg %M/HD ;gp: ;&(? 'lfz;%: gé/o :;p:
B c/o
S oot hILnnIn e oecision 1les| 6-12(4cro 60p* | 1250 | 24-35 | 4 c/o | 630
54" amps, Size 37 diameter 2301 6-12|2c/o 63p* | 1250 | 36-45 | 6M | 63p*
X 33° long overall | 280 6-12|2cfo 73p* | 2500 | 36-45 | 6M | 63p*
Price £2.09 post paid 700 | 16-25 | 4M 28 §3p; | 5800 | 80-85 | 4'c/o | 63p?
——— S — — - Izoo 16-24 | 4 c/o 78p* | 9000 | 40-70 2c/o sop*
RECHARGEABLE ( l)ncludln: Bue2 15K (335 i1o S0p
TT 1) Coil ohms; (2) Workingd.c. volts, )Cont:cts (4) Price
BU ON CELLS ' {HD) Heavy Duty, All Post Paid
%xdli\é "250! o H: icke | MAINS RELAY
a ells, onnecte: to ‘IVG
2:4Y @ 25 milliamp 10 hour rate, | 230V a.c. coil 3 c/fo. 10 amp a.c. contacts, 50p plus 8p P. & P.
:omplete with 200/250V  a.c. i '
P P A i i *Tﬂl HOSIDEN DH-02-S Stereo Headphones
ric
orl2eumt': f::ctlpo:)"pospz pa.d IB ohm impedance 20-12,000Hz. Adjustable head band. Price
only £2-38.P. & P. 12p. Complete with lead and stereo jack plug.
UNISELECTOR SWlTCHESI MOTOROLA MAC 11/6 PLASTIC
NEW 4Bank 25 way . TRIAC 400 PIV. 8 AMP
24V d.c. operation. £5-88, Now available EX STOCK. 5u pl:ed wnh full data and
P. & P. 22p. 6 Bank 2§ I applications sheet, Price £1-05, Pp 7p.
Way 24V d.c, £650, s Suitable DIAC (RCA 40583) 30p each

P. & P. 22p, 8 Bank 28

Way 24 Gc. operation.  £7:43 ¢ plus | BODINE TYPE N.C.I. GEARED MOTOR

(Type 1) 71 r.p.m. Torque 101b, inch.
RAPILIS S | Revcrslal 170tk hp.. 50 cyele, 38 7
VENNER El Electric Time Switch b Boch_ pe

200/250V Ex. GPO, Tested. Manually
set 2 on, 2 off every 24h. Override
switch: 10A £2.75 Q
20A £3-75. P. & P. 20p.

50 cycle, ‘28 amp. The above two
Iprecision made U.S.A. motors are
offered in "‘as new' condition. Input voltage of motor
115V a.c. Supplied complete with transformer for 230/240V
avanlable with solar dial ON dusk, a.c. input. Price, either type £3:158 plus 35p P, & P. or

F dawn. Price as above, less transformer £2:13 plus 27p P. & P.
T G I I G G GED e G S MMEn Y P e S S TED S SN EED e ——

SERVICE TRADING CO

All Mail Orders—Also Callers—Ample Parking Space
Dept. P.E. 57 BRIDGMAN ROAD, LONDON W4 5BB
Phone 01-995 1560 SHOWROOM NOW OPEN MON.-FRI.

Personal callers only. Open Sat.
9 LITTLE NEWPORT ST.
LONDON WC2H 7))  01-437 0576

408

TRANSISTOR AUDIO
AND RADIO GIRGUITS

for Radio Receivers, Radiograms, Record
Players, Tape Recorders and Hi-Fi Equip-
ment.

A Mullard Publication
£1-50 Postage 5p

ELECTRONIC DESIGNER'S HAND-
BOOK. A practical guide to transistor
circuit design. T. K. Hemingway. £3-40.
Postage 10p.

20 SOLID STATE PROJECTS FOR
THE CAR & GARAGE. R. M. Marston.
£1-20. Postage 5p.

COLOUR TELEVISION WITH PAR-
TICULAR REFERENCE TO THE PAL
SYSTEM. G. N. Patchett. £2:50. Postage
5p.

SECURITY ELECTRONICS. John E.
Cunningham. £1-70. Postage Sp.
RADIO & AUDIO SERVICING
HANDBOOK. Gordon J King. £3.
Postage 10p.

TRANSISTOR POCKET BOOK. R.G.
Hibberd. £1-40. Postage Sp.

1971 WORLD RADIO-TV HAND-
BOOK. J. M. Frost. £2:10. Postage |2p.
RADIO VALVE & TRANSISTOR
DATA. A M. Ball. 75p. Postage 9p.

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

19-21 PRAED STREET

LONDON, W.2
Phone: PADdington 4185
Closed Saturday | p.m.

GUARANTEED FULL SPEC. COMPONENTS FROM
LEADING MANUFACTURERS

1-24  23-99 1004
Nixie tubes—lin clear end
T;iading, similar to GNJA 23-00 2290 2280

BN74141N—BCD/decimal

decoder driver 21-85 £1-15 21-00
SN7490N, 8N7492N-—decade,

= by 12 counter 21-00 95p 82p
8N7483N—4 bit binary fuil

adder £1-20 2110 21.00

SNT413N—dual  Schmidt
trigger 40p 3%p 30p
SNT7470N, SNT472N—-flip

flops 40p 35p 30p
SNT4T3N, 8NT7474N, SNT4T6N
—dual flip flops 45p 30p 28p
8N7475N-—-quad Dbistable
80p 55p 50p

latch
AN7400N, 01N, 02N, 03N, 04N,
10N—gates 30p 24p 18p
BN7420N, 30N, 40N, 50N,
53N, GON—gates 30p 24p 18p
* Free 74N wall chart with every TTL order
Y Full range 74N supplied—pro rata prices
% Mix devices for quantity price.

LINEAR 1-24 25-99 1004
T4IN/709N—14 pin dil op. £1.20, £1.10, £1-00,
80p 70p 60p

amps.

T41P{709P—8 pin dil op. 95’, 86p, 75p,
amps. 70p 60p 5
T41L[709L—TO3 dil  op. £2-20, £2-10, £2-00,
amps. 21.30 £1-20 £1-10
709DN—Dual 709N £1-80 21-20 21.00

DISCRETES
IN4148/914—75V T3MA diode 4p 3p 2-5p
S?OOOA—.:"/ 400MW 3-30V
15p 120 10p

BCIO7/108/109—gen purpose

TOJ tra: 12p 11p 10p
BClS"'L/lSSL/lB!L—Gen

purpose silect tran, 12p 11p 1lop
PRINTED CIRCUIT SERVICES
Gr.phlphn—artwork symbols and drafting aid

Dayplan—~24-hour prototype P.C, service
F.cuplln—sdhesne backed stable film for dials,

scales, labels
Terms: Cash with order. £1 min. order. P. & P,
10p U.K,; 2ip Europe; 60p Overseas,

Overseas and large quantity semiconductor in-
quiries welcome. Delivery subject to stock lcvels,
ELMTEX LTD. (COMPONERTS DIVISION)

83 High Road, Dunmow, Essex
Tel.: Great Dunmow 2202

Practical Electronics May 1971



GYROSCOPE ALTERNATIVE

The  Aerospace Division of
Honeywell at Minneapolis have
developed an alternative system to
the traditional type of gyroscope
with a spinning rotor for the sensing
of angular displacements. The new
system consists of a vibrating wire
of  berylium copper, stretched
tightly between two magnetic fields.
One of these drives the wire and the
other generates the output signal.

To separate the two signals a
second wire is set at right angles
to the first, This is electrically
carthed at the crossover point and
thc driving magnet is set with its
poles in the same plane. The output
magnet is set with its poles perpen-
dicular to this plane.

The part of the tight wire which is
in the drive field is caused to vibrate
by an oscillator. This promotes sym-
pathetic vibrations in the second
hatf of the wire which is in the
signal magnet field. Should there be
any rotation along the longitudinal
axis of the input side, *“Coriolis
forces” will appear as deflections of
the wire which are proportional to
the turning rate,

There are a number of advantages
in this device, among them a short
“warm- up” time of only 100 milli-
seconds and a noise threshold of
only 0-02 degrees per second in the
output signal. For certain uses it has
a possible lifetime of 75,000 hours.

CORIOLIS FORCE

The Coriolis force arises from
the Earth's rotation and causes a
horizontal force which is at right
angles to the direction of the velo-
city of a body which may be clouds
or, for example, a ship.

It has been suggested recently
that these forces which are normally
small can have an effect of some
magnitude on large bodies such as
the large oil tankers that are now
coming into use. A nautical advisor
to a Dutch firm, J. C. Annveld, has
shown that the Coriolis force may
be a source of danger which might
lead to collisions between such
vessels, It is possible that the Torrey
Canyon disaster may have had this
hazard to contend with.

In addition to the normal diffi-
culties of manoeuvre,” very large
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By Frank W. Hyde

vessels contemplated for the future
are expected to need to take the
Coriolis force into account.

SPACE SHUTTLE PROGRAMME

Investigations into structures, aero-
dynamics and flight test instrumenta-
tion for the space shuttle programme
is to be carried out by the British
Aircraft Corporation.

It is in these fields that BAC arc
particularly adept and they have
already been engaged in space con-
tracts including a large contract for
the [Intelstar IV communications
satellites. They are at the present
completing the work on UK-4
which is due for launch in 1971,

SECOND BRITISH SATELLITE

The second wholly British satellite
to be launched by NASA will also
carry a United States experiment in
addition to those designed for Bri-
tain, so helping to reduce the cost of
the launch., Due to be launched in
1973 it will be named UK-5 until
successfully in orbit when its name
will change to Ariel 5.

Coming at a time when very great
interest 1s being shown in X-ray
astronomy., the decision of the
Science Research Council that UK-5
is to be devoted to this study will be
a very welcome one. 1t will enable
the special data, in detailed form
that 1s so badly needed, to be
obtained for a better understanding
of the high energy sources that have
been observed.

X-RAY EXPERIMENTS

There will be a number of
separate experiments and the Mul-
lard Space Sciences Laboratory will
supply a proportional counter for
the purpose of studying individual
sources of X-rays in the 2-30keV
band. Higher energy sources will be
dealt with by Imperial College, Lon-
don, who have designed a detector
for the study of known sources up
to 2MeV and also to search for X-
ray emission from pulsars,

The University of Leicester group,
who have already contributed so
much in this field, are responsible
for two detectors. One of these will

scan the whole sky and the other
will be designed to measure polarisa-
tion of the X-rays.

The Mullard group will also be
responsible for another experiment
at low energy levels from 03 to
30keV and for this several detectors
will be used. In addition they will
also be responsible for a special
pointing detector which will have a
photomultiplier to detect visible
light.

The Goddard Spaceflight Centre
will be adding an experiment to
search for possible transient effects
against the background X-radiation.

The satellite is a cylinder 37-75in
in  diameter and some 34in
high. The sides will be almost
entirely covered with solar cells to
provide the necessary power. It has
its own internal computer which
will receive instructions from the
ground. This means that most of the
detectors on board can be pointed
to specific sources as required.
while the special detector mounted
on one side will scan the whole sky
as the satellite rotates in its search
for new objects.

There is an interesting co-opera-
tive effort between Britain and
America in the work of this satel-
lite. Mount Palomar and Mount
Wilson Observatories will carry out
simultaneous optical measurements
to correlate the X-ray observations,

At the Hale Observatories astro-
nomers are planning to have a set
of plates ready by the time the satel-
lite is in operation. These have al-
ready been obtained by using their
48in Schmidt telescope. The unique-
ness of the Hale survey is that it
covers most of the galactic plane
within which X-ray sources have
been observed already.

SHIP TO SHORE CONTACT
via SATELLITE

A very successful experiment has
been carried out by the Post Office
from their radio station at Burnham-
on-Sea, Somerset. This was to com-
municate via an application tech-
nology satellite, in this case ATS-3,
with the container ship of Cunard-
Brocklebank called the Atlantic
Cuauseway.

Simple multi-element crossed yagi
aerials were used to provide a wide
capture angle. Techniques tried out
were the Lincompex and Compan-
dor systems of speech processing.
Traffic that was successfully passed
was teleprinter, speech, facsimile,
data and selective calls. The fre-
quencies used were 1356 and
149-22Mhz. The power at the shore
station was 250W.

The great advantage of this
method of communication is that it
avoids the changing ionospheric con-
ditions which cause considerable
difficulty with the conventional sys-
tems. It was found that transmission
via satellite was only marginally
affected.
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A selection of readers’ suggested circuits. It should be emphasised that
these designs have not been proven by us. They will at any rate stimulate

further thought.
Tul:is ies YOUF{ page and any idea published will be awarded payment accord-

ing to its merit.

SIMPLE METRONOME|/TUNING FORK

} S1A
R2 a [+
S-6kft |100uF |1000pF

L
e

AAN

RS 1-5kn

Fig. 1.

EADERS with an interest in music may be interested
R in the circuit of a combined electronic metronome
and tuning fork. The circuit, shown in Fig. 1, is an
adaptation of a simple multivibrator circuit. A slide
switch (S1) is used to change the circuit from the
metronome to the tuning fork mode.

In order to give the metronome a loud ‘‘tick™, a high
gain output stage is used, the speaker (X1) being a
balanced-armature type earpiece. The pitch of the
tuning fork is governed by capacitor C2 and resistor Rx
which, as a guide, is approximately 3-9 kilohms for a
tone of A = 440Hz,

The device can easily be assembled in a small pocket-
sized case and the layout of components is not critical.

Switched to the metronome mode, the control VR1
needs to be calibrated in beats per minute and the range
of the metronome should be adequate: from about 30
to 240 beats per minute.

A. L. Dicks,
Wigston,
Leicester.
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AUDIO CHOPPER OR EFFECTS UNIT

THE circuit in Fig. 2 may be of interest to some of your
readers. It was developed primarily to produce
extra effects on “pop’’ records, but can also be used to
give voice effects.

Transistors TR1, TR2 and associated components
form an astable multivibrator; TR3 is a buffer to
prevent the frequency from changing when the output
is loaded.

Transistor TR4 is connected across the audio line
and severely attenuates the signal when conducting.
This transistor (TR4) function in a rather unusual
mode, acting as an alternate high and low impedance
across the audio line, and therefore, any attempt to
use a collector resistor would result in a greatly
amplified multi-vibrator “buzz” passing into the
audio signal.

Potentiometer VR3 controls the level of chopping,
while C3 provides bass cut. Capacitors Cl and C2,
together with potentiometers VR1 and VR2 control the
frequency of the multivibrator. The capacitors C1 and
C2 could be several different value capacitors arranged

O-9v

co*

TR

* SEE TEXT

IOV

TRI-3 ocr or simiLAR
TR4 oc200 or SIMILAR SiLICON

Fig. 2. Circuit diagram of the audio chopper
or musical effects unit

so that they can be switched into the circuit depending
on the required effect, i.e. 1-54F, 0-47uF, 0-1#F or
0-02uF.

The input/output impedances were found to be
approximately 2 kilohms.

With regard to sensitivity, a crystal record pick-up
can be connected straight to the input, the output going
to an amplifier or tape recorder.

However, a preamplifier must be used with a micro-
phone, otherwise the multivibrator noise is excessive.

P. Tyrell,
Iiford,
Essex.
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HARYERSONIC SUPER SOUND
10 -+ 10 STEREO AMPLIFIER KIT

NEW IMPROVED MODEL WITH HIGHER

OUTPUT AND INCORPORATING HIGH
QUALITY READY DRILLED PRINTED
CIRCUIT BOARD FOR EASY (ON-
STRUCTION

A really first-class Hi-Fi Stereo Amplifier Kit. Uses

14 transistors including Silicon Transistors in the first

five stages on each chaunel resulting in even lower noise

level with improved esensitivity. Integrated pre-amp
with Bass, Treble and two Volume Controls. Suftable for
use with Ceramic or Crystal cartridges. Output stage
for any speakers from 5 to 13 ohma. Compact design,
all parts supplied including drilled metal work, high
quality ready drilled printed circuit board, attractive
front panei, knobs, wire, solder, nuts, bolta—no extras
to buy. Simple step by step instructions enable any
constructor to build an amplitier to be proud of. Brief
specification: Power output 14W r.m.s. per channel into

5 ohms. Frequency response B 12-30,000Hz.

Senaltivity better than 80mVinto 1M Q. Fullpower band-

width + 3dB 12-15,000Hz. Bass boost approx. to 4+ 12dB.

Treble cut approx. to —16dB. Negative feedback 18dB

over main amp. Power requirenmnts 35\' at 1-0 amp.

Overall gize—12" wide 8% deep 217 high.

Fully detailed 7-page construction manual and parts list

free with kit or send 18p plus large 8.A.E.

PRICES AMPLIFIER KIT, 21050 P. & P. 15p.
POWER PACK K[T, 23 P. & P.25p.
CABINET, 43 P. & P.25p.

{Post Free if all units purchased at same time). Full after

sales service. Also available ready built and tested,

220-50. Post Free.

Note: The above amplifier i3 suilable for feeding two

mono sources inlo inpuls (e.g. mike, radio, twin record

decks, etc.) and will then provide siring and fading

Jacilities for medium powered Hi- Fi Discotheque use, etc.

FANTASTIC ‘POLY PLANAR' WAFER-TYPE, WIDE
RANGE ELECTRO-DYNAMIC SPEAKER

Bize only 113" 1411" - 14, " deep. Welght only 19 ozs.
Can replace coue speakers in any application and is
particularly useful for those with limited space. Extremely
rugged and shockproof. Operating temperature —20°F
to +175°F. Power handling 10 watts rms (20 watts
peak). Impedance 8 ochm only. Response 40 Hz—20 KHz.
Can be mounted on ceilings, walls, doors, under tables,
ete. and used with or without baffle. Send 8.A.E. for full
details. Only £5:76 each. P. & P.25p.

VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 In. wide. Usually £1'75 yd., our price 75p yd.
length. P. & P. 15p (min. 1 yd.). 8. Al E. for samples.
SINGLE HEADPHONE, With alnmmnun headband,
Approx. 200 chm. 28p. P. & P. &

CRYSTAL MIKES, High imnp. tor desk or hand use.
High sensitivity, 88p. P. & P. 8.

HIGH EDAICE CRYSTAL STICK MIKES. OUR
PRICE £1-05. P. & P.

HIGH IKPEDAICE DYIAIIC STICK MIKES. High
sensitivity. £1-88. P. & P.

PIANO KEY TYPE SWITCHES, 8 press buttons pius
1 cancel button. Each of the 8 sections contains G s.p.c.o.
(total 40 a.p.c.0.). Brand new—limited quantity only.
Orlginal manufacturing cost £1-374. OUR PRICE 76p.
P. & P. 13p (3 or more post free).

SPECIAL OFFER! PLESSEY TYPE 29 TWIN TUNING
GANG. 400pF + 146pF. Fitted with trimmers and
J:1 integral slow motion. Suitable for nominal 470 kc/s.
LF. Sizeapprox.2 x 1 X }in. Only43p. P.& P.13p.

HONEYWELL MICROSWITCHES 8/P. C/0. Push-button
action. Rating 250v. AC at 15 ampe. Size approx.
1jin, x 1in. x jin. 25p each. P. & P. Jp (6 or more
post tree).

TELESCOPIC AERIALS WITH SWIVEL JOINT. Can be
angled and rotated in any direction. & section Lacquered
Brass. Extendsfrom 8in. to 1pprox 22%in.  Maximum
diameter }in. 26peach. P. & P.ip

BRAND NEW MULTI-RATIO MAINS TRANSFORMERS.
Otving 13 alternatives. Primary: 0-210-240V. 8econ-
dary comblnations: 0-3-10-15-20-25-30-35-40-60V half
wave at 1 amp or 10-0-10, 20-0-20, 30-0-30V, at 2 amps

full wave.  Bize 3inL : 3}inW x 3inD. Price £1-75.
P. & P. 30p.
MAINS TRANSFORMER. For translator power supplies.

Pri. 200/240V. 8ec. 9-0-9 at 500mA. 70p, P. & P, 13p.
Prl. 200/240V, Bec. 12—0-12 at } amp. 88p. P. & P. 13p.
Prl. 200/240V. 8ec. 10-0-10 at 2 amp. £1-38. P. & P. 18p.
Tapped Primary 200-220-240V. Sec. 21-3V at 300mA.
83p.P. & P. 13p.

BATTERY CHARGER TRANSFORMERS. 200/240V,
input. Nominal output for 6 or 12V. batierles 3 amps.

SPECIAL OFFER!!
HI-FI LOUDSPEAKER SYSTEM

Beautifully made teak finish enclosure with most
attractive Tygan-Vynair front. Bize 16}in high
x10tin widex 5}* deep. Fitted with E.M.T,
Ceramic Magnet 13inx8in bass unit, two H.F,
tweeter units and crossover. Power handling 10W,
Available 3, 8 or 15 ohm impedance.

Our Price £8:40 (... 0.

Also available in 8 ohm with EMI 13in X 8in. bass
speaker with parasitic tweeter. £8-50, Carr. 50p.

LOUDSPEAKER BARGAINS

3in 4 ohm $0p. P. & P. 13p. 5in 3 ohm 80p, P. & P. 13p.
7 % 4in 3 ohm £1-06, P. & P. 20p. 10 X 6in 3 or 15 ohm
£1-80, P. & P. 30p. M.I. 8 X 3in 3 ohm with high flux
magnet 21-682, P. & P. 20p. E.M.I. 13} X 8in 3 chm with
high flux ceramic magnet £2-10 (15 ohm £2-25). P, & P.
30p. E.M.L. 13x8in, 3 or 8 or 15 ohm with two inbullt
tweeters and crossover network £4-20. P. & P. 30p. E.M.1.
137 <8" twin cone (parastatic tweeter) 8 ohm 22-25,
P. & P. 30p.
BRAND XEW. 12in 15w H/D Bpeakers, 8 or 15 ohm.
Current production by well-known British maker. Now
with Hiflux ceramic ferrobar magnet assembly #£5-50,
P. & P.38p. Guitar models: 25w £6-50, 35w £8-50.
EMI. 3jin HEAVY DUTY TWEETERS. Powerful
ceranmiic magnet. Availabie in 3, 8 or 15 ohm 88p each.
P. & P. 13p.

12in “RA" TWIN COXE LOUDSPEAKER
10 watts peak handling. 3 or 15 ohm, 81-88,.P. & P. 30p.
35 OHM SPEAKERS, 3in 70p.P. & P. 13p.

HI-FI STEREO HEADPHONES
Adjustable headband with comfortable flexifoam ear-
muffs. Wired and fitted with standard atereo }in jack
plug. Frequency response 30-15,000Hz. Matching
impedance 8-16 chms. -PRICE 22956, P. & P. 10p.

DE LUXE STEREO AMPLIFIER

A.c. mains
200-240 volts,
Using heavy
duty fully
lsolated
majns trans-
former with
full  wave
rectification
giving ade-
quate smoothing
w uh negligible bum.
Vaive llne up:—2x
ECL86 Triode Pentodes.
1 < EZ80 as {ull wave rectificr. Two dual potentjometers
are provided for bass and treble control, giving bass and
treble boost and cut. A dual volume control is used.
Balance of the left and right hand channels can be
adjusted by means of a separate ‘‘balance’’ control fitted
at the rear of the chassis. Input sensitlvity is approxi-
mately 300m/v for full peak ocutput of 4 watts per channel
(8 watts nwono), into 3 ohm speakers. Full negative
feedback in a carefully calculated circuit, allows high
volume levels to be used with negligible distortion.
Supplied completc with knobas, chassis slze 11in. w X 4in. x.
Overali height including valves 5ip. Ready bullt and
tested to a high standard. Price 88-p2, P. & P, 40p

4-SPEED RECORD PLAY* BARGAINS
Mains models, All brand new in maker’s packing.
LATEST B.S.R. C109/A21 4-8PEED AUTOCHANGER.
‘With latest mono compatible wcrldge 268-97. Carr. 33p.
With stereo urtridge £7-97. Carr. 3
SUITABLE FOR ABOVE with rigid plastic
cover. “-75 complete. P.& P. 43p.
LATEST GARRARD MODELS. All types available 1025,
2028, §P25, 3000, AT60, etc. 8.AE. for Latest Prices!
PLINTH UNITS cut out for Giarrard Models 1023, 2023,
2000, 3000, 3500, etc. With Tigid transparent plastic
cover. Hpecial design enables above models to be used
with cover in position. Also suitable for housing ATG0
and 8P25. OUR PRICE £5-76 complete. P. & P, 43p.

GENERAL PURPOSE HIGH STABILITY TRAN-
SISTOR 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. Frequeney response 15Hz-25KHz.
Gain 26dB. Solid encapsulation size 13 x 1} % 3in.
Brand new — complete with instructions. Price
88p. P. & P.13p.

BRAND NEW E.M.]. LIGHTWEIGHT PICK.UP ARM
WITH ARM REST. Fitted mono t/o stylus and cartridge
for LP/78, ONLY £1, P.& P.

QUALITY RECORD PLAYER AMPLIFIER MK II
A top-quality record player amplifier employing heavy
duty doubje wound mains transformer, ECC83, ELS4,
and rectifier. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
apeaker. Size 7in. w. » 3d. .- 6 h. Ready builtand tested.
PRICE £38-76. P. & P. 30p. ALSO AVAILABLE
niounted on board with output transformer and upeaker
ready to fit into cabinet below. PRICE £4-88.

p-

DE LUXE QUALITY PORTABLE R/P CABINET MK 11
TUncut motor board size 14} .~ 12In., clearance 2in. below,
5}in. above. Will take above amplifier and any B.8.R. ot
GARRARD changer or Single Player (except AT60 and
HBP25). Bize 18x 15x8in. PRICE £3-98. P. & P. 48p.

10/14 WATT HI-FI AMPLIFIER KIT

A stylishly finished
monaural ampllfier
with an output of
14 watts from 2
EL8ts in push-pull.
Super reproduction
of both music and
speech, with negli-
gible humn. Separate
Inputa for mike and
gram allow records
and announcements
to follow each other.
Fully shrouded section svound output transformer to
match 3-150 speaker and 2 indcpendent volume controls,
and separate bass and treble controls are provided giving
good 1ift and cut. Valveline-up 2 EL84s, ECC83, EF86 and
EZ80 rectifler. 8imple instruction booklet 18p (Free with
parts). All parts sold separately. ONLY £7-87. P. & P. 43p.
Also available ready bullt and tested complete with std.
input sockets, £29-97. P. & P. 43p.

BRAND NEW TRANSISTOR BARGAINS. GET 15
(Matched pair) 75p; V135/10p, 50p; OC71 26p; OC76 30p;
AF117 18p; 2G339 (NPN) 16p.

Bet of Mullard 6 translstors OC44, 2—0C45, AC128D,
matched pair AC128 £1-25; ORPI2 Cadmium Sulphide
Cell $8p. All post free.

VERY POWERFUL COMPACT MOTOR
For 12v. D.C. operation. Off load consumptlon approx.
100mA. Totally enclosed. Qulet ir operation with high
starting torque. Overall slze approx. 13°L x 1}” dia.
Free shaft %" dia. x }“L. Ideal for Model Makers, etc.
ONLY 88p each. P. & P. 5p.
3 or more post free (A few 8v, versions also available).

LATEST ACO8 GP91/18C Mono Compatible Cartridge with

tio ncylus (or LP/EP/:B Universal mounting bracket.

£1-50. P.

ACOI H]-G Slngle sided mono cartridge for LP & EP.

Y 50p. Post Free,

BONOTOI’! 9TAHC COMPATIBLE STEREO CARTRIDGE

T/0 stylus. Diamond Stereo LP and Sapphire 78. ONLY
-50. P. & P. 10p.

Also available fitted with twin Diamond T/O stylus for

8tereo LP. ONLY £8, P. & P. 10p.

LATEST RONETTE T/0 Bum Comuﬂblo Cartridge for

EP/LP/8tereo/78. £1-63. P.

LATEST RONETTE T/0 lono Comuﬂble Cartridge for

EP/LP/78 mono or stereo records on niono equipment.

2150, P. & P.10p

HIGH GAIN 4 TRANSISTOR
PRINTED CIRCUIT

Type TAL
Peak out-
put in excess
of 1} watta.
All stan-
dard British
components.
Bullt on
printed circuit pnnel size 6. 3in.
Generous size Driver and Output Transformers. Qutput
transformer tapped for 3 ohmn and 15 ohm speakera.
Transistors (GET114 or 81 Mullard AC 128D and matched
pair of AC128 o!p). 9 volt opcration. Everythlng supplied,
wire, battery clips, solder, etc. Comprehenslve easy to
follow inetructions and circuit diagram 13p (Free with
KIt). All parts sold separately. SPECIAL PRICE £2- 48,
P.& P.15p. Alsoready built and tested, £22:75. P. &

15p.

3-VALVE AUDIO
LIFIER HA34 MK I
Designed for Hi-Fi reprodue-
tion of records. A.C. Mains
operation. Ready bullt on
plated heavy gauge metal
chaasis, size 7}in w. x 4in. d. x
41in. h. Incorporates ECC83,
EL84, EZ80 valves. Heavy
duty, double wound mains
transformer and output trans-
B former matched for 3 ohm
speaker. Separatc volume control and now with imnproved
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 £24:76. P. & P. 30p.

HSL “FOUR” AMPLIFIER KIT, Similar In appearance to
HA34 above but employs entirely and
circuitry. Complete set of parts, etc. #3-88. P. & P. 30p.

——————————————————————————————————
HARVERSON’S SUPER MONG AMPLIFIER

A super quality gram amplifier using a double wound fuily
isolated mains transformer, rectifier and ECLB3 triode
pentode valve as audio amplifier and power output stage.
Impedance 3 ohms. Output approx. 3-5 watts. Volume
and tone controls. Chassis size only 7in. wide > 3in. deep x
8in. bigh overall. AC mains 200/240V. Supplied absolutely
Brand New, completely wired and tested with good
quallty output transformer. FEW ONLY.

0

Early closing Wed. 1 p.m.
A fowe minuies from Sowth Wimbledon
Tube Station

170 HIGH ST., MERTON, LONDON, S.W.19 Tel.01-540 3985
SEND STAMPED ADDRESSED ENYELOPE WITH ALL ENQUIRIES CHARGED EXTRA.

Bize approx 3 x 2} x 2}in. Brand New. Price $1-05. | HIGH GRADE COPPER LAMINATE BOARDS UR ROCK BOTTOM £2.75 P&P
P.&P. 2 8x8x him. FIVE for 80p. P.& P.10p. BARGAIN PRICE 30p

Opan 2530 Monday | HARVERSON SURPLUS CO. LTD. | (Please wite clearl)
to Saturday PLEASE NOTE: P. & P. CHARGES

QUOTED APPLY TO U.K. ONLY.
P, & P. O OVERSEAS ORDERS
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£/Np

BSY29

BSY95A

BY 100

BYX10

BYZ10

BYZ12

BYZ)3

BZY8E Series
33Vied0V 15

NKT80214 75
NKT80215 75
NKT80216 75

OAS

0A10
Oa47
QA70
0A73
0A79

INBS7
2N698
2NT706
INT06A
2N708

DT 45
MJES20 s
1480 97
M}481 125
M}490 1.00
M9

MPE 102

MPF 103
MPF104
MPF105

N7
INT1IA
pINCA
ING14
IN9I8
INI0%0
2N1091
INTI3Y
AN1132
IN1302
2N1303
N304
INI305
INI1308
IN1307
IN1308
2N1309
IN1507
IN1613
ANIT7HE
IN2147
2N2148
2N2160-
IN2368
2N2389

NKTI24
NKTI2S
NKTI26
NKTI128
NKT135
NKT137
NKT210
NKT211
NKT212
NKT213
NKT214
NKT215
NKT216
NKT217
NKT218
NKT219
NKT223
NKT224
NKT225
NKT22%
NKT237
NKT238
NKT239
NKT240
NKT24!
NKT242
NKT243

AN2369A
AN2646
IN2904

2IN2926. all
colours
2AN3053
AN3054
2N3055
AN3T02
2IN3703
IN3T04
IN370S
IN3706
IN3707
IN3708
2IN3709
IN37I0
IN37II
2N38I9
2N3820
2N3826

NKT244
NKT245
NKT261
NKT262
NKT264
NKT271
NKT272
NKT274
NKT275
NKT279A

OCPI/M

ORPI2
ORP&0
ORPs!
Pla6a
57140
ST141
TD716
TIP3IA
TIP3A
V40SA

27X108
ZTX 300
ZTX302
ZTX303
ZTX304
ZTX314
ZTX320
2TX330
2TX500

2N4058
2N4060
2AN4061
IN4062
IN4284
IN4287
2IN4289
IN487 |
INB4
IN128
IN140
INT41
3N1S2
40250
40309
40310
40312
40320

NKT&76F

NKT&77F
NKT713
NKT717
NKT734
NKT736
NKT773
NKT781
NKT10339
NKT10419
NKTI0439
NKTI0519 INg 14
NKT20329/ TN4001

0013 1N4002
NKTBOITI 67 1N4003
NKTB0112 83 IN4004
NKT80II3 1.00  IN400S
NKTBO21T 75 IN4006
NKT80212 75 1N4007
NKT80213 75 IN4148

ZTX504
1N34A
tN60
INé4
IN82A
INS7A

Components

RESISTORS
Carben Fim § & § Wart 5%
2 Np each
Packs of 10 (of one value/wattage)
5 Np per pack

PRESETS
PC Typs0.3 Wart
Standard size 7 Np
Sub-miniature § Np
(Available

vertcal or horizontal mounting)
Usual values 100 ohms to 5 Meg

POTENTIOMETERS
Log or Lin Less swicch -
Log or Lin DP switch

Log or Lin Stereo L/S -
Values. Sk, 10k, 25k. 5Ok,
250k, 500k, | Meg. 2 Meg.

CAPACITORS
Mullard Miniature Electrolytic
Volt Wkg. - C426 Series
16 8Np

6 Np
6 Np
&Np
6Np
8 Np
&N
qu
6Np
&Np

Mullard Metallised Polyester 250v
Mtd Mf

ol INp 22
015 3INp
02 INp
033 3INp
047 4Np
068  4Np
1 4Np
15 SNp
Mullard Electrotytic - C437 Series
Mid.
250
400 12Np
640 15 Np
1000 18 Np
160 9Np
250 12Np
400 15 Np
640 18Np
100 9Np
160 12Np
250 15Np
400 18Np

Mullard Sub-Miniature Ceramic
Plate — C333 Series

63 volt working. Range !8pt to
220pf (usual pref. values)
Packs of 6 (any values) -

24Np

30 Np

SNT400N
SNT40IN
SNT402N
SNT7403N
SNT404N
SNT41ON
SNT413N
SNT420N
SN7430N
SN7440N
SN7442N
SNT4SON

SN73SIN
SNT460N
SN7470N
SNTaT2N
SNT747IN
SN74T4N
SNT47SN
SNT74T6N
SNT48IN
SNT490N
SN7492N
SNT49IN
SNT4I4IN

NEW !

SN74N SERIES TTL LOGIC

NOW FROM L5.T. - FULL SPECIFICATION TEXAS INDUSTRIAL
INTEGRATED CIRCUITS AT ECONOMY PRICES

Hex Inverte:

Schmidt Trigger

1K Fiip-fiop

Decade Counter

1-4%  50-99

Quad 2-mput NAND gate

Quad 2-1nput NAND gate open colecto:
Quad Zanput NOR gate

Quad 2-input NOR gate open callector

Triple 3-input NAND gate

Dual 4-mput NAND gate

B-nput NAND gate

Dual 4-nput NAND Buffer

BCD to decimal decoder TTL outpus
Expandable Dual 2-wide 2-input

AND-OR-INVERT gate

£2pandable 4.wide 2.Input AND-OR-INVERT gate
Dual 4-input expander

J-K Master Slave Fiip-lop
Dual J-K Master-
Dual D-type Edge-Triggered Flip-ilop

Quadruple Bustable Latch 6 60
Dual -K Mascer:!
four-bit Binary Full-Adder €30 (120

Shave Flip-flop 3

Stave Fhip-flop with Preser & Clear 55 50

Divide-by-12 Counter €1 .00
Four-bit Binary Counter
- BCD to decymal Decoder/Daiver 045 €30

{Replaces the bbsolere SNT441AN )

MIX PRICES: Devices may be mixed to qualify for quanuty orice
Larger quantities - prices on application

LINEAR AND DIGITAL 1/C'¢

RC.A.

CA3004
CA 3005
CA01 1
CA3013
CA3014

CA052

BARGAIN
OP-AMPS ! |

LM709C

- sNp

(DIL high gan

op-a

mp |
LM74ICN 95N

(equiv

SNT2T4TP)

PC1006/)
Multmeter  Sensi
user packaged cir

cut KIT

inctudes all

accessories

FAIRCHILD
L300
WL91a Aoup
ul92) 5IN 47 Np
Devices may be mixed m qualify Por qummy price

GE {Usa)

PAO
PA234
PA2I7
PA246
PAdLe

Pre.amp =
U Watt Amp - - -
2 Wit Amp c

$ Wau Amp

Zero Volt Switch

MISCELLANEQUS

YHYOUP Toshibas 20 Wart Hybrid iC Amp
1C1g snclair
SL40JA  Plessey New Devign -
MULLARD

TAA26)
TAAZ9Y
TAAJIQ

Linear Amp
Genera) Puspore Amp
Record/Playback Amp
MOS LF Amp

IC Receiver

TADIIO  AM/FM Recewer

NEONS

Miniature neon bulbs: 0 6mA &5vac
90vde Pack of 5 for 30Np
Panel nean indicators, mains volt-
age. Red lenses - round. square or
arrow-shaped faces  Each 20Np

VEROBOARD

15 x 177
" xS
" x 375

x S7Np
x
X
x 7 ox
x
x
x

23 Np
19 Np
79 Np
0Np
22Np
25 Np
n Np

75
75" x
75 x 375

S x5

25 x 375" x
Spot face cutters - 38Np
Veropins- pack of 0 for 21 Np
Bargain Pack, 36 square inches of
various sizes. 15" &/or I SONp

2
2.
3
3
3
2.

LA 1

ULTRASONIC TRANSDUCERS

Operate at 40ke/s
control wystems without cables or electronic links
Type 1404 transducers can transfit and receive
FREE: With each pair our complete transmitcer
and ceceiver circunt PRICE €5.90 Pair

(Sold enly in paies)

Can be used for remote

Heat sink compound — Silicone grease -
Bargain pack of five | Watt Zener diodes

4 preces 100 PRY Rectifiers 500mA =

2 preces 200 PRY Recufiers 500mA -

2 preces 400 PRV Recufiers S00mA

Bargain Transutor pack 2 AF © RF - B
(ssortment of RF. audia & power transistor solar cell & diade

Pack of 4 assorted

sofar cells - =

Solar motor [aperates from S4M)
Silicon Solar cell 10-16mA
Silicon Solar cell 25-40mA

Low cost Selenum

solar cell =

Selenium cell in protective cdse

Cadmium Sulphde

photoconductive cell - =

Only part of the International Recufier “Duamand Line” range ace lisced

Send for f-ee catalogue or ask your lecat componens 1tock st

TERMS: Cash with order please. Postage & packing —
10Np Inland. 25Np Europe, 60Np eisewhere. All goods
guaranteed. ALL ORDERS DESPATCHED WITHIN ONE
WORKING DAY OF RECEIPT. 1971 Retail Catalogue
now available: 5Np stamp for postage appreciated

ELECTRONIC
I.ST COMPONENTS I_T D
MAIL ORDER DEPT. (PE)
7 COPTFOLD ROAD
BRENTWOOD, ESSEX

Visitors welcome at our new retail shop - same address

HEATSINKS

T0-5 (Clip-on) pack of 4 for 15 Np
FINNED type for 2 x TO-3 ready
dnlled at 43Np
FINNED type undriiled for pllsnc
power at U Np

TRIACS

INSTSE
40486
40430
40432
40812

40570
5Cl468
5C146D
T2

254 (RAMS) 400 PIV TO-S Mod
& Amp (RMS} 400 PIV TO-S Mod
& Amp (RMS) 400 PIV TO-66

6 Amp (RMS

75 Amb) 400 PV -

12 Amp (RMS (v 25_Amb ) 400 PIV

154 (AMS) 400

“These types have integral triggering
PIV TO-66

10 Amp 200 PIV Plascic Flat-pack
16 Amp 400 PIV Plastic Flac-pack
Bi-lateral avalanche srigger diode

BOOKS
G.E. Transistor Manual 047
R C A. Transistor Manual £1.40
Designers” Guide ta British Tran-
sistors (data book ) 0.5
R.C A Hobby Circuits Manual £1.40
110 Semiconductor Projects
(Marston) €1.25
Zener Diode Handbook 84 Np
Photocell & Solarcell
Handbook 84 Np
Thyristor {5.C.R.) Handbaok £1.00

ZENER
A0mW
152036

132075
Prices

DIODES

10%  GLASS CASE
3.6 voit
39 voit
43 velt
47 volt
$ 6 volt
62 volt
66 volr

75 volt 152300
178 15Np 2599 TiNp 100

THYRISTORS

CR1/Q51C | Amp S0 PIV TOS  40Np
CRI/401C | Amp 400 PIV TO-5 50 Np
IN3S25 5 Amp 400 PIV TO 66 £1.09
40739 10 Amp 400 PIV Stud Meg 4165

TEXAS Mir

82volt
10 volt
11 valt
12 volt
16 volt
18 volt
27 volt
10 voit

Type No

]

ENCAPSULATED BRIDGES
Current
T Amp
Wos 1 Amg

Rems Volts
50
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Gerry Brown . . .

COUNTERPOINT

Isn’t it quaint how, just when you
think you’ve thought of a really
good idea, it turns out to be one
that someone else thought of, and
probably patented, years ago! Just
such an idea occurred to me last
week.

For a long time now 1 have idly
considered the possibility of design-
ing a transistorised version of the
ear]ly Regency musical box. Initially,
as you may imagine, this was
intended to be a relatively uncom-
plicated affair; but, like “Topsy™, 1
got carried away and the thing just
grew, and grew! It now comprises
something approaching a cross
between an Emmett automatic soup
maker and a knitting machine that
had mistakenly been programmed
to fabricate a barbed wire vest!

After all this hard work (which,
incidentally, was rewarded by it
returning a fairly good rendering of
Annie Laurie) my visions of untold
fortunes accruing from this fantastic
invention were dashed to the ground.
“Qi!”, said my old mate John over
coffee, ““did you know that ‘Doom-
watch’ thing that’s growing all over
your study has already been
invented?” I could hardly believe
him, but there it was Patent Speci-
fication No. 1,173,747 . . . A Device

for Composing and Playing Musical

Motifs.

Since I had such a lot of fun
making one of these machines I
thought it would be interesting to
include the basic design in this
column. The electronics and
associated mechanical principles are
shown in Fig. 1.

The motor drives a rotary switch,
via the reduction gearing, which
sequentially connects pre-arranged
wires from the oscillator to the posi-
tive supply rail. In this way it is
possible to play short tunes of one’s
choice merely by running the
motor.

Naturally, the set-up can be more
sophisticated than this and have
auto-switch off facilities as well, but
this can be left to personal pre-
ferences. Certainly the device would
make a rather novel door-annunci-
ator, in fact, a solid-state version
using a shift-register technique for
selecting the notes would lend itself
ideally to .a  composer-player
machine.—What do you think?

Y
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SHELL-OUT

Just imagine how much must be
lost to egg producers in uncooked
omelets ever year! I am referring
of course, to the *‘eggstra” cost
involved in time, effort, and the
of busted produce

replacement

caused by ‘“butter-fingered”, and
frequently rough, packaging
machinery.

Apparently the cost to the U.S.A.
alone each year for cracked or
broken eggs due to this cause
exceeds something to the tune of
$25 million. Not unnaturally, the
U.S. Department of Agriculture has
taken certain steps to reduce this
high mortality rate and the result—
the bringing into being of an elec-
tronic egg!

Having experimented with various
materials for the “shell” of the
gadget the research team finally
settled on an acrylic plastic
fashioned into the necessary shape,
but hollowed out and having
threaded halves so that the elec-
tronics embodied within could be
serviced easily when required.

Incorporated inside the shell is a
piezoelectric accelerometer coupled
to a suitable amplifier which drives
a telemetry transmitter so that the
signals connected with the stresses
undergone by the poor old crock
can be monitored at a distance. A
miniature mercury cell, also tucked
away inside supplies all the power.

The electronic egg produces sig-
nals (as it goes through the routines
connected with packaging) propor-
tional to the degree of violence of
its movement. To determine, in the
case of a hen's egg, whether a crack
or smash level has been exceeded
requires the use of a pre-calibrated
egg. The calibration, however, is a
simple operation and it seems that
such eggs have provided valuable
data about critical areas in egg-
handling machinery that could
cause impacts severe enough to
damage the cargo. Smashing!

TIME WARP

There was an error in the
frequencies given for the two
oscillators suggested for the long
time-constant device outlined in the
March issue. The frequencies should
have been ten and six pulses per
minute. Sorry about that.
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MARKET
PLACE

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.

METAL LOCATOR

Due to a recent television pro-
gramme on buried treasure hunting,
we have received numerous en-
quiries for information on metal
locators. We would like to point
out that we have in the past pub-
lished three designs for metal
locators (January 1969, January
1970 and October 1970 issues), but
these are, unfortunately, now com-
pletely out of print and unobtain-
able—surely a good reason to
place a regular order with your
newsagent, as we will certainly pub-

lish another design as soon as
practicable.
For those readers who are

interested in metal locators, Heath
(Gloucester) Ltd., have just intro-
duced a metal locator, in kit form,
to their range of electronic audio/
visual kits. Known as the Heathkit
G.D.48, it comprises all components
necessary to make an extremely
sensitive metal locator.

It is claimed to be able to detect
¢mall coins up to 6in (15cm) below
giound and very large pieces of
buried metal up to a maximum
6ft (1:8m). The locator can be used
to search for souvenirs, find buried
treasure and hunt for lost jewellery
or coins on beaches. The locator
can also be used to trace buried
pipes and conduits or detect under-
surface hazards on farmland.

Powered by a 9V battery with a
life of approximately 80 hours, the
metal locator employs the induction
balance method of “detection. This
ensures that no sound is emiitted
from the amplifier until such time
as a metal object enters the search
field.

When a metal object is located
the amplifier gives off a piercing
note, the intensity of this being
somewhat relative to the proximity
and size of the buried metal.

The locator is simple to operate,
costs £32-80 and weighs 41b, includ-
ing battery. No specialised know-
ledge of electronics is needed to
assemble the kit which takes
approximately 6-8 hours to build
and a step-by-step manual in pic-
torial form is supplied for this
purpose.
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A Post Office licence is required
for use in the U.K. and an applica-
tion form is included with the kit.

Full particulars of the G.D.48
Metal Locator is available from

Heath (Gloucester) Ltd., Bristol
Road, Gloucester.

PUBLIC ADDRESS
AMPLIFIERS

Seen for the first time at the
Sound 71 exhibition were the
TA756 and TA757 professional

P.A.  Amplifiers from Goldring
Manufacturing Co. (GB) Ltd.

The TA756 has an output of
30 watts, whilst the TA757 has an
output of 60 watts. Both amplifiers
have three microphone inputs plus
one auxiliary input.

The amplifiers are fitted with
30 ohm plug-in internal. trans-
formers, but these can be changed
for 200, 600 or 50 kilohm inputs.
The outputs are 4, 8, and 16 ohms,
and power supplies of 70 and 100V
via a strip panel or octal plug are
available.

Each microphone channel has a
switched bass-cut filter, and other
facilities include a remote control
relay precedent switch.

Full technical information on the
amplifiers and other public address
equipment is obtainable from Gold-
ring Manufacturing Co. (GB) Ltd..
10 Bayford Street, Hackney, Lon-
don, E.8. 35E.

EQUIPMENT CASES

Instrument cases, type 1 and 2,
finished in hammer blue with a con-
trasting grey front panel are the
latest product from Radiospares
Ltd. Available through dealers, the
cases are supplied 1n flat-packed
form complete with feet and
assembly instructions.

The two types available are, type
1 which measures: width 10in
(254mm), depth 7iin (197mm) and
height 6%in  (159mm). Type 2
measures: width 16in  (406mm),
depth 7}in (197mm) and height 64in
(159mm).

BATTERIES

Seven new zinc carbon battery
types are now being marketed by
Mallory Batteries for general elec-
trical and electronic apparatus.

The zinc carbon range covers all
the standard types in common use
at the moment, ie. M1602 (PP6),
M1603 (PP9), M1604 (PP3), M1605
(PP7), M13R (SP2), M14R (SPI1)
and MI15R (H7). The numbers in
brackets represent Ever Ready type
numbers.

Details of nearest stockists and
prices can be obtained from Mal-
lory Batteries Ltd., Gatwick Road,
Crawley, Sussex.

Heathkit Model GD-48
metal locator from Heath
(Gloucester) Ltd

< )

Range of zinc carbon batteries now
being marketed by Mallory Batteries
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]
LOW COST ELECTRONIC &

—

ENTIFIC EQUIPMENT & COMPONENTS

MOTORS

CONTINUOUS TAPE CASSETTE

Suitable for sleep-
learning, teaching pro-
grammes, programming
machine tools, telephone
answering, etc. Complete
with replay/record head
and separate erase head;
lin tape single track.
Bpeed 3iin per wec. Length of tape 88ft,
but will hold three times this amount,
230V 50Hz supply. 2450. Post free.

DIGITAL INDICATORS KGM TYPE M3
A neat compact indicator
providing selective display
0-9. Fig. Ht. 18mni. Pane!
mounting. tmm tubular
midget flange lampy. Sup-
plled  with 28V bulbs.
Finished matt black ano-
dized. W, lin, H. 2in,
Wt. d0z. 23-26. Post free.

SINGLE SPEED TAPE DECK

}in smgle track on 7in apoois. 1}in per sec,
3 motors. Capstan 240V, others 130V.
Beries operated. Facility for remote con-
trol operation. Record/replay heads with
separate erase head. Ex equipment. Less
spools. Bargain price: Deck only no plinth,
£5:85. P. & P. 75p. Buy now while stock
exists.

KEYNECTOR

Connecta anything
electrical in  aeconds
without plugs or
sockets. No more worries
about dangerous live
wiren. Now you can
make electrical connections safely, in
seconds wlth the revolutionary new
Keynector. Cuta out plugs, sockets and
saves time. A  hundred different uses in
the home, and a must for the do-it-yourself
enthusiast. Only 22-33 plus P, & P. 25p.
Or gend for a leaflet.

GRAMPIAN AMPLIFIERS

Type 385B. 50W mains powered. 200 ohin
O/P. Audio Power Amplifiers. Only a
few available. Selling at well beiow liat
price: £15-80 each. Carriage £2.

TELEPHONE DIALS
Clear Perspex, very good condition. No
markings. 78p each. P. & P. 25p.

Low TORQUE HYSTERESIS
MOTOR M,

Exlremel:v quiet
runping motor with
high starting torque.
Has many uses such as
chart drives, disco-
theque colour wheels,
etc.  1/20 r.p.m., 1/12 r.pan., 1) rpan.
120V 50Hz, 1/ 2 1/18, 1/24, 17240 r.p.m.
1/20, 1/60, §, 1/16, 1/15, 1 r.p.m., 20 r.p.m.
21:50 post free.

SYNCHRONOUS MOTORS

200/260V 50Hz. New condition, ex-equip-
ment. 8.7 1 r.p.h. and 1 r.p.ni. Belf
starting, complete with gearing shaft lin
dia., {in long. 21.50.

ELECTRIC CLOCK MOTOR

NEW 200-250V, G0Hz, 2W. 8yuchronous
induction motor. 2 revs. per hour. O/P
shaft, }in dia. < Jin long. Clockwise rota-
tion. ‘Three-holed mounting at 120° on
din PCD. Price £1 post free.

GOOD QUALITY |

INSTRUMENTS TAKEN

IN PART EXCHANGE

OR PURCHASED
FOR CASH'!

BRAND NEW CAPACITOR REVERSIBLE j MEMORY PLANES
SINGLE PHASE PARYALUX MOTORS Ferrite core memory planes with wired
230/250V, oOHz 2,800 r.p.m.; 1/30 h.p. § Ferrite cores. Used for building your
cont. rated; &% dia. shaft; 3}in fong foot § OWn computer or as an interesting
mounting; wt. 6lb. £5-75. Post free. exhibit in the demonstration of a com-
_ puter. Mounted on plastic material,
frame 5 X 8in.  Consisting of matrices
E.H.T. GENERATOR. BRAND NEW D.C. ]| 40 X 25 X 4 cores each one individually
CONYERTER MULLARD TYPE 1049 Addressable and divided into 2 halves
Input 12V d.c., 0-3A. Output_ 1,800V with independent sense and inhibit
(min.) at Im4, 2,500V (min.) on no load. § ¥ires. 28:50. P. & P. 15p.
Full apec. and cireuit provided. E
lated-module. L. 5in, W. 2} in, H. 1in.

£5:80 . Post free. LINEAR THYRISTOR CONTROLLED
— LIGHT DIMMER—BRAND NEW
DELAY LINE LEXOR MDN 2484D High grade full wave

bridge circuit gives
linear control of
light brightness. Ideal
for controlling room
lighting and a.c./d.c.
commutator  motors
fitted to portable

Miniature resin encapsulated module.
Total delay 50msec to 10msec. Tappe(l at
109% intervals. Iinpedance 75 ohms to
10 k 0. 30V wkg. Attenuation 0-5 dB/msec.
2fin x lin X jin. 21-80. Fost free.

electric hand drills. Fits standard 2in
gégE;Y OPERATED TRANSISTOR conduit box. 240V, 50Hz, 400W. Price
E £22:99. P. & P.13p.

Battery powered for checking leakage
current and gain of P.N.P. transistors,
meter and audio indication. Siemens

Ediswan Type R2285. W. 7lin, H. 4}in, | MINIATURE MOVING COIL

D. 2in. £5-50. Post free. - RELAY SIIS
h’ By Sangamo Weston,
suitable for D.C. circuit.
rOE?OEY)ngbEtSTORES A bigh sensitivity relay
lernteucore stor; 2 more sensitive than the

electromagnetic type.

Bingle Coi! Resistance

310 micro ampa. 315Q).
List price £4-50. Our price £1.185.

C/W . quantity
0Al0ioad diodes.
Ideal for building
computer store,
holding informa-
tion, teaching
experiments, ) . | 6 DIGIT RESETTABLE COUNTER
demonatrations, c¢te. Price 22:25, P. & P. Totalising 240V 30Hz. Viewing window
38p. 2in X lin. Ex-equipment. Price £2.75.
- P &P 25p
NEW ENICRON SHADED POLE MOTORS
240/250V, 50Hz, 2,500 1.p.m. (no load).
Shatt fin dia. X liin long.  Suitable | ¢ DIGIT TOTALISING NON-RESETTABLE
record player, blower motor, ete. 85p. COUNTER
Post free. e v . q A q
operation.  Chromium finish.
Length 1}in X lin X jin with viewing
NEW FRACTIONAL H.P. CAPACITOR window 3in X ¢ in. Ex-equipment. Price
MAINS MOTORS 48p. P. & P.13p.
230V, 50Hz, 0-65A, 1/20 L.p., -,d.)O r.p.m.
Cont. rated. Shatt Jin, dia. X Jin long.
Circular clamp mounting. £3-50. Post free. | BERKELEY DECIMAL COUNTING
— - - UNIT 0-9

Direct reading octal
base plug in unit elec-
tronic  counter. The
number counts received
is indicated by one of
ten neon lamps behind
acetate panel. The unit
counts  from 0-9 the
tenth pulse resetting to
zero and simultaneously

GENERAL

PURPOSE RELAY

TMC Type GPR 300.
Coil 7000hm 12V. 4 x 1A
changeover contacts.
Plug in base. Price 5 for
21.75. Post free.

generating an of/p signal.
NEW MICROSWITCHES— Circults can be con-
HONEYWELL nected in cascade. Power supply 63V d.c.

1 PL 900 6 contacts. 15 Amp. 125/250 § Cut on/Cut off 15V. Price £3-50 p. & p. free.
volts. Single pole. ON/OFF. Plunger
operated. L.1 7/8", W. 5/8", H. 3/4".
Price 5 for 21-285. Post freec. MINIATURE DIGITAL DISPLAY

Operates on a rear |
RESEY TIMERS — ACRO TIMER BY -
HAYDON

projection
Bynchronous motor driven timer providing
manual adjusted delay. Delay time is set

digita wnh degree.
symbol, i.e. {4°).
Di h

pattern.)

216. P. &

P. & P.

identical.

OVERHAULED AYOMETERS
Models 40, 47A, 4BA. (Models
47A and 484 are Admiralty

D.C. volts: 0-12, }-2, 12, 120,

Ohme/Volt when divided by two button
s pressed on both a.c. and d.c. ranges.

P. 75p.

Complete with voltage multiplier for 480V
and 3,600V. Current shunts for 1204 and
480A. A.C. current transformer for 204
and 60& In special wooden box. 218-50,

Due to denmnd it may not always be
possible to supply a particular model, and
& different type to that ordered may be
dispatched. These models are electrically

430, 1,200.

Amps: 0-012, 0-12, 1.2, 12,

A.C. volts 120, 480, 1,200.

Amps: 0-012, o

Ohms:

1,000,000 (external \olu.ge source).
Bensitivity: 166:6 Ohms/Volt, 333-3

(o]
VAL

a.c./d.c. 5
£1-50

2,000 ohm,

battery po
215, Carri

Mirror scal

£10. Post

on frame.

C.R.T. monitor.

VALVE VO

A.C./D.C. plus ohma.
1k0-10MQ In 5 ranges. Probe facillty
wered. Very good condltion.

VOLTMETER
Superlor quality 5in moving coil 200
ohma/volt. A.C./D.C., 0-150V and 0-300V.
Erneat Turner Model 32 in

tzak carrying case. 104in x 8}In X 4in.

STOCK CLEARANCE
All items are sold in as seen condltion.
|CREED MORSE RECEIVERS. Model 75.
415, Carriage
OBCILLOMOPE 'COSSOR  1035. 810.
Carriage £3.

SCILLOSCOPE EMI
POBTABLE #18. Carriage £2.
VOLTMETER

ImV J ranges.
UHY SIGNAL GENERATOR.
710-A, I/P 117V, 60Hz, 50W.
MHz modulation.
scaled O/P. 215, Carriage £1-50.
VALVE VOLTMETER

ranges 13V, £8. Carriage

WIDE RANGE OSCILLATOR. Dawes
type 400C.

TYPE WM3
Furzehill 378B/2,

Carrier

Marconi TF428,

0-1Hz-1kHz. O/P contral.

age £1.

e.

free.

5 tor 81-50.

NUMICATOR PRICE LIST
End Resding GRIOM/U (Clear)

Quantity Price each (iess dase)
1-3 £1-40
4-10 2135
11-25 21 80
26-100 21-2
Price Base. Dages 201; each.
Bide Readi
XN3/FA 38m/m Lead (Anber)
XN3/F 38m/m Lead  (Red)
XN3A/F 6m/m Lead (Red)
N3 8m/m (Clear)
XNI1V/F 38m/m Lead  (Red)
XN23/FA 38m/m Lead (Amber)
1-3 21-15 each
4-10 £1-10 each
11-25 £1-05 each
26-100 8bp each

“A8 NEW”,

210. Carriage £2-30.
ONE ONLY—Type 400A. 20Hz-20kHz.
O/P control {metered).

O/P Z 500, 600,

6 ranges, 2-4-480V.

Ex GPO.

MIDGET POWER RELAY OMRON Mk |
230V, 50Hz. 1PDT new. Faulty plating

Post free.

All Poat Free

on graduated dial. Press button closes lin
wide, 3iin deep,

contact and drives yuotor which drives an
arm until it actuates the load switch. The 1%in high. List
cam then returns to initial position for price 6 gns. Our
repeat action. Various ranges available. price £2-73.

230V 50Hz. Load contacts 154 230V. £6. § 1in characters £3.
4in characters 29. Post free.

WIDE RANGE OF
PRECISION MULTI-TURN EAC DIGIVISOR Mk. Il DIGITAL
POTENTIOMETERS IN STOCK READ-OUT DISPLAY

Uses a sensitive moving
— [ coil movement to project

digits 0-9 on to a viewing
EXTENSION TELEPHONES oteear aYanYosticallisns
Complete with dial. aystem. Image helght
Buitable for nunerous || 7in. Lamp 6-3V. Sensi-
applications. Two for | tivity 250 micro-amp.
22-70. Post free. Tele- § Dimensions L. 4%in.
phones less bells, Two | w, 24in. H.1%in. yﬂce

. 25p.

for £2. Post free. £3.50. P.&P.25

MOTORS

sensitivity.

0-375mA,

(npprox ).
8g. cm/ci

(npprox ).

servo-mechanisms,

couple, etc.
Htarting v

NEW LOW INERTIA INTEGRATING

Electro-Methods Models 901 and $06PL.
Permanent magnet d.c. motor. High

Ideal for instrument-type

oltage (no

light losds, driving
mechanical counters performing integra-
tion, or as small power generators. Will
operate directly off a photo-cell or thermo-
Nominal typical parameter.

load) 15mV at

Full load speed 1,845 r.p.m.
Moment of inertla of armature,

m. Welght

$15. P.& P.

of Motor 300¢.
included.

ik
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ELECTRONIC BROKERS LTD.
(Dept. PE), 49-53 PANCRAS RD ' LONDON NWI
01-837 7781 TELEX 267307

cubators,

Angstroma.

Open Mon.—Fri. 9=6 p.m.

Price 78p.

RAPID HEAT SOURCE . ..

-

from brand new Infrs
Quarts Lamps.

Length

P. & P. %0p.

Red
Ideally suited as heat
source for Drying Ovens, Egg Hatching,
cte., 240V,

’

Tubular

440V, 20,000
12in X Jin  dia
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SLIND-AIiR AUDiIO

C.100l MULTI-TESTER

E.M.l. LOUDSPEAKERS GARRARD

S-DeC BREADBOARD

Overload protection MODEL 450. 13}in x 8in HI-FI TURNTABLES

"0 000 Q per volt; elliptical with twin tweetera,

. volte 10, 50, 8Q impedance. 10 watis.
d 1,000V d.c. Brand new, guaranteed.
volts o—"u. 125; 500, . .
2,500V; d.e.  current Lind-Air Price
0-50 A, 0-250mA ; b

| Resh‘;‘tance 0-60k Q) 5074

0-6MQ decibels P. & P. 22}p each.

—20 to +22dB. Bize
of nicter ﬂln x 33in X lin. Complete with

q o N ogos ) n British Made
case. £4.25, P. & P 17:p. g]?lenci'] 150. 13;'1“ xl"ai'lll 2025 T/C with slereo cartridge ... £8-974 Solderless breadboard panels, for fast
impedan'ce L ?3' " “’“ 3000 with Sonotore 9T \HLD stereo reliable component connections.
C.1050 MULTI-TESTER P : s cartridge ... £10-975 | Single DeCs. One 8:DeC with Control
Ranges: Lind-Air Price SP2 MK TN ... £11.97 g;#:;éti-loigs n‘l:lc ‘:ﬁgﬁor;f: i?:it goll;ioc;ﬁ::
D.C. Volt 0, 3, - ) &
15, 150, 600, 1,260V £2:974 L0 B L LI~ LL L LELEIEE £15:87; | projects on S-DeC’ giving comstruction
(10,0000 per V). P. & P.29)p each. Base and cover for above. . 22-974 'letails for a variety of circuits. 21,
A.C. Voit. 0, . . & P, 171p.
30C :;‘i)o“‘ge],:'oo6 A8 1950 4 De(, KIT. Four $-DeCs with two Control
(5.0000) Eter Volt). DM cacocoanosceraroas ... 224-874 | Panels, Jigs and Accessonels and thedbgok-
D.C. Curient: 0-120uA 0-300mA. SAN 10F8 RT SL731 ... £28.35 |!let “Projects on §-DeC"” all contained in a
Resistance: 0-50kQ, 0-3 M (R x 10) Yo 92 PO ABLE SLO5B £39.45 strong att.rachve plastic case. Ideal for
(R X 1K). Decibels: —20 to +17dB. FM/AM RADIO & 0 o - the professional user. £3.95. P. & P.17}p.
25874, P. & P 17lp. 7 el st @ Base ;md cover ior ll)O\e £8.974 g-gg'ggaiiggo P.P&&P.Pl'llf_?;.
integrated circuit for 400 £28-50 | 707" e lelieblieldl

C. IOSI MULTI-TESTER

excellent FM reception.
Ranges: Covers FM 88-108 MHz,
A.C. Voltage: 6, 30, | AM 540-1605 KHz. Blide
120, 300, 1,200 [rule tuning dial, rota-

P. & P. Decks, 621p;
Deck/Base/Cover, 87}p.
THIS MONTH’S

Bue and Cover, 50p;

WELLER “EXPERT"

(15,0000 /v). table telescopic aerial. ]
D.C. Voltage: 06, 3, | Complete with case and ISP TOLAL [oPFERS SOLDERING GUN ,
15, 60, 300, 1,200 |carphone. Bize 33> PO DT G oop 510 oo BL2O%H G tortable and casy to use.
(30,0000/\) D.C. Current: 0, 0-03, 3, 30, | 47" x 11; - (Batteries 4 » s ) P. & P.75p- [ 940V AC. Instant dual
00mA. Resistance: 0, 602, 600, 6000, | HI'7 not included). Rec. $P25 Mk. 111 with Sonotone heat 1007140 watt with
6,\{0 Decibele: — 20 to +63dB.  £7.35. | Price £10-35 ITAHCD cartridge and base. . £15:77% L two position trigger
P. & P. 17jp. LIND-AIR PRICE £9.85  P..& P, 30p. P. & P. 75p. | control. 83.374. . & B. 53 1y.

8/19,25 & 53 TOTTENHAM
COURT ROAD, LONDON W.1,
Tel: 01-580 2225/ 7679
Opéen 9-6 Mon-Sat {Thurs until 7)

94-96, UPPER PARLIAMENT
STREET, NOTTINGHAM

Tel: Nottingham 40463 (STD 0602)
Open 9-6 Mon-Sat (Weds until 7.30)

All Mail Orders and inquiries to Dept. PE5,
Kirkman House, 54a Tottenham Court Road,
London, W,1. Tej: 01.837 1601,

Mail Orders: DRAYTON BASSETT, TAMWORTH, STAFFS
G. F. MILWARD ELECTRONIC COMPONENTS

Wholesale/Retail: 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339

SPECIAL 50p PACKS, ORDER I0 PACKS AND WE WILL INCLUDE SINCLAIR AMPLIFIERS AND SPEAKERS.
FREE

Complete range in stock’

GP 67/2 (Mona, Crystal) 75p. ACOS GP 9I/3 (ComDaane. Crystal) £1.
ACOS GP 93/1I (Stereo Crystal Sapphnre) £1:25. ACOS GP 93/ID (Stereo,
Crystal, Dnamond) £1-63. ACOS GP 94/1 (Stereo, Ceramic, Sapphire) £1-50
ACOS GP 94/1D (Stereo, Ceramic, Diamond) £1-88. ACOS GP 95/1 (Stereo
Crystal with two L.P. IS(ereo needles) £1-25.

AN EXTRA ONE All at IO% discount on list.
RESISTORS ¥ watt TRANSISTORS .
assorted 100 S0p P.N.P.Untested but mainly VEROBOARD
Wire-wound | to 3 watt 20 50p KL . 50 50p 24in x lin  x 0-15in 6p 5in  x 3}in x 0'15in 28p 33in x 33in x 0'lin 24p
5 to 7 watt 15 50p N.P.N. Untested but mainly 33in x 24in x 0:15in 16p 17in x 2%in x 0:15in 55p 5in  x 24in x O-lin 23p
I0 watts 10 50p K. . 0 50p 31in x 33in x 0:15in 20p 7in x 33in x O°15in T4p Sin x 34in x 0-lin 28p
Multi-ta| 12 50p OCP7I equivalent 5 S0p 5in x 24in x 0-15in 20p 3}in 24in 0:lin 2tp
PAPER CONDENSERS Light-sensitive Diodes 10 S0p Spot Face Cutter 38p, Pin Insert Tool 48p. Terminal Pins (0'| or 0'15) 36 for
TV lYP“ 50 50p (These produce up to | ma from light) 18p. Special Offer Pack consisting of 5 2}in lin boards and a Spot Face
Miniat 100 S0p OC44 Mullard Ist grade 4 50p Cun"_sop,
ELECTROLYTIC CONDENSERS OC45 Mullard Boxed 4 50p —
Suitable for Mains 2G378 Output, Marked 4 50p  TRANSISTORISED FLUORESCENT LIGHTS, 12 volt. All with
Radio/TV 10 50p 2G37! Driver, Marked 4 50p reverse polarity protection. 8 watt type with reflector, suitable for tents
Transistor types 20 50p ASY 22, Marked 5 50p etc., £3.  Postage/Packing 25p. 15 watt type, batten ﬁmnz 1or caravans £4.
Po"l’;g#y(azmewpﬂ) 15 50p |BNY4(I)(§; :ecn?ers 4 50p ;ostaxe/;actmg %S» 13 va;ttéype blt;en with swn;cPh o2 x 2in % -lin €5,
ectifiers ostage/Packing 25 THESE CAN BE SENT ON APPROVAL AGAIN T FULL
CONDENSERS 100 50p (1200 peak) 4 50p  payMENTine 2P $
MULLARD POLYESTER STC 3/4 Rectifiers 6 50p = -
COND. 50 50p DIODES (0A 81 & 0A 91) 0 50p MULLARD POLYESTER CONDENSERS
SILVER MICA 100 50p 1,00pf, 1,200pf, 1,500pf, 1,800pf, 2,200pf, 15p per dozen (all 400V working).
WIRE-WOQUND 3-Watt 5°"d Core. Insulated 100yds. 50p  0'[5,f,0-22,f, 6-27uf, 30p per dozen (all 160V working). 25% discount for lots
SLIDERS 5 50p Stranded ditto 50yds. 50p of 100 of any one type.
VOLUME CONTROLS. SOLAR CELLS. - .
Assorted . 5 50p Large Selenium 2 50p RESISTORS
NUTS AND BOLTS. Mixed Small ) 3 Sop +and § watt, Most values in stock. 50p per (00. 10p per ddzen of any one
length/type (6 cells will power a Micromatic value.  WIRE WOUND MAINS DROPPERS. Hundreds of values from 0:7 ohm
8B.A. 100 s0p nadio) upwards. | watt to 50 watts. A large percentage of these are multi-tapped
6 B.A. 100 30p CO-AXIAL CABLE droppers for radio/television. Owing to the huge variety these can only be
4 BA. 100 50p Semi Air-sp: s. 50p offered '‘assorted’ at 50p per dozen.
2 B.?P. 0 EONOGS 100 50p C';:I?(TEQL TAPE RECORDER ekt - I
METAL SPEAKE P SILVER MICA/CERAMIC/POLYSTYRENE CONDENSERS
T4in. x 3tin. 6 50p CRYSTAL EARPIECES fi . .
EA P';FES' Magnetic ¢ s TR3 NSIST RIS b Sionm 50p Large range in ltﬁk, 7517 per 20 of lny one value lSp-pf dozen.
1gn
;‘gmrrl:‘Plu( 4 50: A O € gna 50p RECORDING TAPE BARGAIN! Th. very best British Made low-noise
35mmP 4 S0p TRANSISTORISED Signal high-quality Tape! 5in Standard 38p. Long-play 45p. S5#in Standard 45p.
500 MICRO AMP LEVEL Tra | 50p Long-play 60p. 7in Standard 60p. Long-play 8B2p. We are getting a fantastic
METER! | TRANSISTORISED CAR REV. ‘number of repeat orders for this tape. Might we suggest that you order now
VEROBOARD, TRIAL PACK COUNTER KIT (Needs | ma whilst we still have a good stock at these low prices?
5 80ARDS + CUTTER 50p meter as |nd|cator) I 50p - —_——
- R — NEW! PRODUCE YOUR OWN PRINTED CIRCUITS ! I 1Ny
RECORD PLAYER CARTRIDGES. W.II below normal prices! Our new aerosol sprays now make it possible to produce printed circuits either
G90 Magnetic Stereo Cartridges, Diamond ‘Needle, 6mV output, £4. ACOS singly or by the hundred from one simple drawing!

G. F. MILWARD, Drayton Bassett, Tamworth, Staffs.

Either photo-copy circuit or trace it on to clear plastic sheet.

Place same on copper laminate board which has been sprayed with our ""Photo-
lacquer’ and expose to light.

Now spray wnh developer and circuit will appear ready for etching.
"Photo-lacquer £l per can. Developer $0p per can.

Postage (minimum) per order 10p.
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THE MAIN advantage of fitting an electric wind-
screen washer to a car is that a continuous jet
of water is available as opposed to the intermittent
jet from a manual pump. However, in practice, much
of the advantage is lost since modern driving condi-
tions do not leave a hand or foot free for more than
an instant or two. A means for delivering a jet of
selected duration at a momentary touch of the
button, is desirable.

A “remnant” relay could be used to give u timed
action but these are relatively expensive and, in any
case, are non-adjustable. A resistance capacitance
circuit suggests itself as a means of establishing the
necessary time constant.

The standard washer pump circuit is shown in
Fig. 1, and Fig. 2 shows a basic timing circuit which
would work, but in order to achieve the necessary
time constant would require much too large a capa-
citor; typically 16,000+F for a ten second hold using
a 600 ohm relay.

—_—

BY1 12V
CAR BATTERY

i

|

]

I
ol

Fig. 1. Basic circuit diagram of
an electric washer system

Practical Electronics May 1971

FUNDAMENTAL IDEAS

The basic circuit of Fig. 2 functions in the follow-
ing manner. When S1 is pressed for a moment,
RLA1 contacts connect to the supply and allow
current from the battery to charge Cl via the relay
coil. At the same time, the pump motor is
switched on by the second set of contacts RLA2.
The relay continues to hold itself latched until
capacitor Cl is sufficiently charged to cause the
charging current to fall below the value necessary
to hold the relay on. Contacts RLA1 then change
back to the original state, shorting out C1 ready for
the next cycle. The resistor R1 is necessary to prevent
too great a surge of current through the relay con-
tact points. Requiring such 2 large capacitor, the
physical circuit is bulky and costly; we need to
increase the effective impedance of the relay.

A useful increase of impedance can be obtained
using a single transistor arranged in an “‘emitter-
follower” type circuit. With most general purpose

Fig. 2. Basic timing circuit
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transistors, the input impedance can be raised by a
factor of at least 30. However, a capacitor of 500uF
is still needed.

i

FINAL CIRCUIT
A second transistor in a similar configuration will

again raise the impedance by a similar figure, mak-

ing the mecessary capacitor (for a ten second “dwell”
time) about 16#F. We can now control the resistance
of the time-constant circuit by putting a variable or
a selected fixed resistor R1 in parallel with the input
(see Fig. 3). Because of variations in components,
especially cheap “reject” transistors, it may be
necessary to experiment with values for R1 and CI.
It was found in practice that a three second jet is
adequate and using the transistors indicated, R1 is
22 kilohms and Cl1 20pF; these values provide a
good starting point. Resistor R1 could be changed to
a 500 kilohm potentiometer, which, set at maximum,
would probably empty the bottle in a single con-
tinuous shot.

St
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Layout and wiring of the timer on Veroboard

CONSTRUCTION

The prototype was built on Veroboard and
mounted in a plastic photographic slide box under
the dash board. It has proved completely reliable in
service over six months.

The layout on Veroboard is shown in Fig. 4, this
is not at all critical. The relay specified is a miniature
170 ohm, 6 to 12V type, the contacts of which are
rated at 2 amp. Any relay having a coil resistance of
150 ohms or more, with one set of changeover con-
tacts and one pair of “normally-open™ contacts,
rated at 2 amp, will do, so long as it will operate
on 12 volts. If the relay is mounted on the Veroboard
as in the prototype, rather than separately, some

DASHBOARD
H] PUSH-BUTTON
S1

Fig.3. Circuit diagram of
the windscreen washer
timer

—_—
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|
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The Diamond Tip is '007in radius, thus
ELECTRONICS | SEND S.A.E. FOR LISTS making compatiie o iay iered
- records on mono equipment withon
P.O. Box 26 GUARANTEE d:umn to the record; and of ecourse
AYLESBURY Satisfaction or mone wereo
B U CK s 4 BRITISH MADE
. refunded EXPORT ENQUIRIES WELCOME
CARTRIDGES STYLII
Ine. P.T. Ine. P.T. ACO8 Sapphire  Diamond ELAC KB8T9 Sapphire Diamond
ACOS each each GP59 . 13 37 {PE1B) .. 83 47
GPi9 . - 63p BX oM 8/8 21.81 GP8> 13p p ERSMB 33p 47
GP9L-I8c - 1. 21.05 SX5H 8/8 £1.81 GP67 18p by s ERJMX 18p 7y
2-11 . 89p 8XoM D/8 22 GP73-1 33p 47 ER8B .. 83p 4
12-49 b SX5H D/8 22 GP73-2 83p 47 ER60 Btereo ..  33p 47
50-500 67p X4N D/8 21-38 (P79 18p 37 DECCA
(1P91-28¢. As abore GOLDRING (iP81-1 13p 37p Deram diamond only £1-39
GPI1-38c . As abore 830 .25 GPY1-1 33p 47p GARRARD
Suitable to replace TCR, 1800 £7.35 (Iayes 3% 47 EV36 Bterco 13p 3
. el‘c, GBOOE 215 ?P91—3 gg’ :;’ GO . 18p 3
GP92 £1-32 £800 Super F 219-50 P91-18¢ 4 L4 ;(:8 18p bai)
GP93-1 £1-24 GP91-38c 33p A% GCE12 18 7
GP94- | 21.55 ROKETTE GP93-1 a3p 47 37
; 103 96 o9 GC810/1 18p »
GP94-5 £1-80 5 /8 P GP94-1 3p 47 GCB10/2 13 7
GP95 £1.24 108 8/8 99p GP95-1 33p 47 81903 33p a7
GP96 £1.57 DC400 .. B/8 70p GP96 83p 47 81 330 47
Acos 104 1- 10 22.08 DC4008C .. 8/8 70p HGP37 13p 37 T82 33p o
11- 25 £1.99 X g;g o 104 83p i T83 33p 13
26- 50 21.91 6 y
51-409 s DC400 .. D8 84p SR GOLDRING
DC4008C .. D/8 84p BSR C1 (sra) 33p 47 C¥30 .. .. 18p 7
B&.R. B8k TCS8H 18p 37 CM80 .. .- 13 b4 ]
X3M 8/8 £1.39 SONOTONE B8R TCSM 18p 7 MX1 .. .. 13p 7
X3H B/8 £1.39 8TA .. D/B £1.25 BSR 8T8 33p 47 MX2 . 18p 37
XoM 8/8 £1-39 9TA D/8 2179 BSR BTS 33p 47 Stereo C880 13p 3
X5H 8/8 £1-38 YTAHC D/& 21-79 BAR BT10 — 45p ETUUM EBNER
R X1} 83 47 4
MAGNETIC RECORDING TAPES by s leading maunfacturer e 33p 4 s ? ki
B8R X 3M 38p 47p AG3018 13 37
"POLYESTER o _ POLYESTER o BSR X3H 33p HH NG 3063 ": HEl4
Length 8pool Size in. Price Length 8pool Bize in. Price BSR X;H 33p 47 AG3306 33p I
Standard Play 9001t 5! 70p BSR X4H 33p 47p \G3310/3306 33p 47
goo:{ 5 ggp 12001t 51 L 85p 1634 13p 7
50! 53 p 1800t 7 2 COLLARO 5
12001t 7 70p  Double Play Collaro Studio Bo'm BINOFLUID
Long Play 12001t g 8 “0 13p 87 BF40 .. .. 1% 3
2108t 27p 18008t 51 £1.10 Collaro- Ronett’ DC284 13 L
£30£t 1 43p 24001t 7 21-30 TX88 13p 37 som'mll
o - — Collel 8K1 18p by 33p 47p
EMPTY TAPE REELS CASSETTES Dual CDB2/CD83 3T . 33p 47
3in kiJ Boaed in Plastic Library Packs (DN2) 33p 47 8T4A 33 7
4in 8p €80 53 Dual CDS8/320 9TA 33p 47
Sin 11p C90 63p DN3) 33p L1 9TA/HC 33p 47p
3%in 13p C120 87p ELAC  K8TY 19T . 13p 37
7in 13p P. & P. 7p on all orders, (PE10) . 33p 47p 20T 18p 3%
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SEMICONDUCTORS - BRAND NEW - MANUFACTURERS’ MARKINGS - NO REMARKED DEVICES
‘)\aeex 62}]} 2N2613  38p 2N3708 mp ON5267 22- ezi AC128 20p | BCI15  324p|BDIS2  974p BFY4l  B0p GETIL3 20p NKT242 20p OC20 75
2N2014  30p 2N3709 3; 2N5305 5p AClo4  22p (BCT16  6pip!|BDY10 2187} BFY4s 624p (GET114 20p NKT243 62p OC22 [l
2N2646  57{p 2N3710 2N5306  40p|AC176 25p BCHGA 374p BDYI1 £1-87¢ |BFY50 224p GETI1S  20p NKT244 17{p 0C23
2N2696  324p 2N3711 2oa 2N5307  874p | AC187 ﬂ.”,ip BCLi7  39p|BDY17 £1.87} |BFY51 g224p (GET119  20p NKT243 ocu 8740
I‘.!N‘.?:ll 80p 2N3713 £1-50|2N5308 87ip AC18%  37{p |BCLI8  3g{p BDY1R £2-47 BFY52 224p |GET120 B2jp INKT261 £0p OC25 9
2 30p 2Nyl £1.75 gmaog 824p ACYIT  27jp BCI21 20p BDY19 23-12{ BFY53 22{p |GETA873 mi: Nx’rgsa 30p gggg g,p
"w>7{; 2;3”‘-21;38-1? Mn‘qNa 10 42 p’ “:‘“f 25p | BC122 20p BDY20 £1-52f BFY364 874p 25332(71 g &'EME 20p oo H P
2V2é60 82; Nogag © :lsgp Ndad‘ 53 p“:éY;(; 22" BDvee :1738 ﬁg;g lg; (;ETBBQ u°= NKT274 % 0C35 i
"\"904 3 32{p ACY21 57; £1.80 |[BFY77 57{p |(GET890 £24p [NKT275 20p [0C36  68}p
9044 47}p ACY?22 374p 21.87§ [BFY20 67{p GET8968 £2;p NKT281 £20p | 0C4l P
p N2905  40p 2N3855 27;p"’NaSbh 32{p ACY28 17§p 25p |[BFW58  273p GETS97 22ip NKT401 s;u oC42 »
2N20054  4Sp 2N3854 30p 2N3367 87ip|ACY40 1bp 474p [BFW59  25p |GETB98 224p | NKT402 0C44
2N2006  30p UN3856  30p INy457 87§p|ACYil 17§p p |BFWe0  26p [MATI00 38p [NKT403 76p oc‘4; 1§ »
INDO0T 4y IN3SIR. 5b|omgse sLash ADLid ok Stip REX25 £180 MATI20 389 |NKTos 7hy|0CTo 1oy
i 2N385 p | 2802 E » 2 i
2N29023 174p|2N3858A 80p|28102  3gip ADI14y 17 : aﬁp BPY10 £1.45 MATI21 30p NKT406 6€2fp |OCil 12;p
2N2924  173p|2N3859 £74p "8103 32{p  AD150 20p p [BSX19 17jp IMJ400 £1-07} INKT451 62p OC72 124p
2N2925  17{p|2N38594 82ip 2 32{p|AD161  37jp BCI60  82ip 724p |B8X20 17jp ‘MJ420 31.12{ NKTi52 p 0C74  8%4p
2N2026 2N3860  30p| 285 o 27{p AD162  87}p |BCI67 16p P LSX21  87;p|MJ421 81124 NKT453 474p |OCT5  23yp
Green  14p ON386H £1.50(23502 87 p AF106  42{p BCI6BB l4p 324p B8X26  4bp |MJ430 21.02{ |NKT60SF 0C18 28y
Yellow 124p|2N3877  40p 28503 27ip AF114 p |[BC163C  15p D |BEX27  473p | MJ440 95p | 824p | OC77 2730
Orange 124p UN3877A 40p|3NB3  2£1-87f AF115  30p | BC169B  14p 423p |[BBX28  32§p (MJ480 9733 NKT813F 0C78 P
2N3011 2N3900  37p 3N128  924p AF116  2bp |BC169C  18p 22yp |BSX60  824p MI4B1 2185 824p | OC81 20
2N 2N39004 40p 3N140  97ip AF11T  2bp BCI70 174p 27ip |BEX61  62fp |MJI490 £l NKT674F 80p (OCSID  26p
ZN3901  97jp 3N141  87p AF1I8  60p BCITI  17jp 42{p BSX76 224p | MJ491 £1.87} INKT677F 30p OC83 28p
INooi  Sgp N4 BIIAFIN 2 bain o 1) BSX1s  27ih MUt 2y NKTTII 4bjs OCISD  3pe
2 E . 75 T
2N 3005 ang 3N152  #1.1 E AFI125 23: BCI82 29 : BF200 36 : B8Y10 274p MJE320 B7yp |[NKT734 27ip OCI40  324p
UN390G  374p RCA: AFI26  20p BC183  28fp BF224  80p |BSY1l £7jp |MJEs2L 87jp |NKT736 p (0C169  £34p
2N4058 27ip(40050 874 AF127 174p |BCI84  e8ip BF225  80p BSY2s  1dp |MPF102 42fp [NKT773 28p |OCI70 &
p | 2N4059  26p| 40250 50p AF139 :;7; BCIS2L  #0p| BF237  324p |BSY2>  1Bp [MPFI03 37jp NKT781 30p OC171 30p
2N4080  28p|40251 7ip| AF178  4bp |[BCI83L 174p|BF238 324p |BSY26 17{p |MPF104 37p |[NKT10339 0C200  383p
2N4061  22§p (40309 40p| AF179 45p BC184L 23, BF257  47y4p |B8Y27  174p |MPF105 37%3p 82& 0C201 47!»
2N 4062 3P| 40310 57ip AF180  58ip |BCL87  28{p|BF22A 47jp |BSY28 17{p |MP83638 32{p NKT10410 80p 0C202 473p
2N4244  474p 40311  47{p AF181 42!, BC212L 22{p(BFX12 £2ip BSY20 17{p |[NKTO0I3 47§p [NKT10439 | OC203 32¢p
2N1639 2N4245  424p|40312  @2ip AF18¢  @8jp BC213L 26{p|BFX13 22jp BSYZ>  26p [NKTI24 42yp _374p OC204  48yp
2N1701 2N4254  423p| 40314 47ip AF239  42{p |[BCY10 #7}p|/BFX2v  3bp NKTIZ 274p [NKT10518 | OC205 4%y
2N1711 2N4255  42%p|40315 474p| AF279  47}p |BCY12 273p BFX43 a%%p NKT128 £74p i 0C207  62¢p
2N1889 324D 2N 4284 171;; 40316 62{p|AF280 62{p BCY30 27{p BFX4: 8%p NKTI28 8273p [NKT20329 ~ |OCP71 P
ON1893  42{p 2N340. 92ip IN428> 17 p|40317  47ip|AFZ11  324p |[BCY3l 27}p|BFX68 67jp NKT135 27¢p P346A  224p
UN2147  72;p 2N3403  92ip UN4286 17ip 40319  67{p ABY26  2bp [BCY32 87{p BFX84 3lp NKT137 323p | NKT80111 | T1834 °ﬁ:
ONOT48 62 p 2N3404 37ip 2N4287  174p 40320  47{p|ABY27 87jp |BCY33 oy | BFX8>  38p NKT210 380p T1848 $
2N2160  57§p -»Ns;m 45p|2N4288  17]p 40323  42{p ASY28 27{p (BCY34 28{p BFX86 30p NKT211 30p [NKT80112 TIB44 1250
ON2193 47 273p|2N4289 17{p|40324 87§p|ABY2S  27}p [BCY38 82]{p BFX87 | NKT212 $0p |T1B46  173»
2N221934 B 27{p2N4290 17{p|40826  97{p ABY36 p |BCYS9 42{p BFX88  28p NKT213 36p | NKT80113 T1846  17gp
2N22194A28. 87{p (2N4291 17{p|40329 85p ABY50  25p BCY40 87{p/BFX8) 62{p NKT214 ? 4 | T1847  17pp
2N2217 27 874D 2N4292  12{p| 40344 85p ASY51 324p [BCY42  10p|BFY10 2g2{p NKT215 p | NKT80211 |T18 170
2N2218 3¢ 21-30|2N5027 52 p 40347  424p|ABY53  25p |[BCY43  15p|BFY1l 4fjp NKT218 3%4p | T1840  17yp
2N2219  32{p 2N3440 97{p|2N5028 67yp 40348  62fp/ABYs4  25p |BCYs4 8824p BFY17 D NKT217 42ip NKT80212 Ti850  £2yp
2N2220  28p|2N3570 87§p 2N5029 47§p 40360 56p | ABY62  25p [BCYoS 22{p|BFYI1S 3gip NET219 3§ T1851 179
2N2221  25p|2N3572 87¢p|2N030 42 p|40361 82ip|ABYS3  17§p | BCY59 p|BFY19 38ip NKT223 ';l' NKT80213 ~ |T1852 173
oN2222  30p 2N3605 87{p|2N5172  15p|40362  67§p|ABY72 p JBCYGO 97ip|BFY20 @23p NET224 p 1853
2N2287 £1-07} | 2N3606 27 pJ‘ZNa’;lH 524p/40370  37)p ABYS3  o8p |BCY70  20p BFY21 48lp NKT235 884p [NKT80214 ~ [T1860  30p
2N2297 80p 2N3607 224p 2N5175 B24p|40406  72{p|ASYS6  82ip A BCY71 p/BFY24  48p NET220 8 s 1861 Wy
2N2368 [2‘1366’ 87p|2N5176 p (40408  82{p|A8220 87{p BCY72 17jp|BFY25  28p NKT237 86p | NKT80215 T1P29A 4
2N2369 2N3663  37;p|2N5232A 30p|40487  82{p ABZ21 42{p |BYZ10 27}p BFY26 g20p NKT238 p i» |TIPSOA 76p
2N2369A 2 2N3702  173p|2N5245  624p (404674 72, p’AUYlo £1-50 | BCZ11 374, BFY28  50p NET24¢ "P NKT80216 TIPS1A 88§p
2N2410 42{p 2N3703 28{p 2N5246 69{p|40468A 72{p BClo7 15p |BD116 $1-1 f BFY30 50p (GET102 30p INKT241 Pl 24y |
2N2483  27fp 2N3704 22{p|2N5249 674p ACl07  80p|BCl08  1Bp |BDI121
2N2484  82{p|2N3705  20p 2N5249A 674p AC117  60p| BC109  15p |BD123 s:xp TEIMS CASH WITH ORDER ONLY. POST AND PACKING
ON2539 221» 2N3706 221p|2N5265 #3- ~A0126 20p BC113  £7}p |[BD124 BLE ON ORDERS UP TO ¢6, AFTER THAT FRER
2N2540  22ip|2N3707 p/2N3266 £8.75/AC127  e5p/BCII4  Wnlp IBDISI  #7§p EXCEPT C.R.T's. ADD 2{p PER ITEM P, & P,
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SEMI BUNDUBTUR BARGAINS Power Engineering
. .
ALL BRAND NEW AND TO SPEC. NO ‘SECONDS’ u81ng‘ Thyrlstors
wose! All power types sup:;led w::l fln;ee insulation sets. " Part 1. Techniques of
4362 L o8 AR L .3 Thyristor Power Control
2N696 . . oo 5o o p v al L B ] . .
%H%Z - - .. }%p 2;:%; i .. . - ggp A new book to bridge the gap between electrical
2:?113)' ae ao B 7 gzp §§5§3 b ‘- o ac 23:: power engineering and electronics.
2 .- . .. P - . . ik P .
2N1132 - - . 40p | ASY2§ .. . . .. 27p Including postage £1-60.
R A SR
2! 0. B . no p . pt o b P
2N 1304 . U 13p  BClos .. . L 12 Data Book 1970
INI30E SRRCR S - -+t N -+ Gi Mullard abridged d I icture
e 33 T valves, pictur
2N1307 .. .. 33p BCI26 .. .. .. o 22p DES LCIENE) ElSIRRE atajonivalvcs gpictil
2N1308 oo . .. 36p | BCl47 .. p 0o .. 15p tubes, semiconductors and components used in
2N1309 ... .. 3%p | BCl48 .. .. .. 14p )
INI6I3 oo .. .. 23p | BCI4S .. . L. 15p consumer electronics.
2N1711 ... .. 26p | BCIS3 .. .. .. .. 19p ”
2N1893 - - .. 54p | BCIS4 .. - -4 .. 18p Paper bound. Including postage 24p.
w0 om om0
aa =5 e P 5 a6 o ) P o °
2AN2218A . o .. 43p BCI59 - ok .. 18p
anazls : S e ECler L L TranSIS.tor .AU.d]:O
2! ol 35 . P o . . oo ]
mnro . & BCles . .. .. . 1 and Radio Circuits
%mgi 0 i i i';"’ gg:;g - - - e :;p For radio receivers, radiograms, record players,
Nzed6 A= i;: BCI8lL SRR tape recorders, hi-fi equipment.
;E;EgA 2 n o :;2 Eg{g;t I I ;gg Over 200 pages packed with the most up to date
mam o moeanm & o,
- . C22p I 1.1 . . .
IN2926 e BEY o e Bound in cloth. Including postage £1-60.
mes o o@m om0 o i i
v S S ) ST Electronic Counting
INTror 14 e Circuits. Techniques. Devices.
2N3706 » N . 13p | BFI95 . . . 18p : ; oAt ~
IN3707 ST £ - 137 SR 114 The.mcr‘easmg use of rgechamzat:on gnd auto
%,"jg;gg - - ac :g: g;;((g; . ac A v ﬁ'; mation in factories has given rise to an increased
3710 o 3e ) BEXS? m e 2w interest in counting. This present book is intended
R | 14 cre B ee o ; ; ;
2N3819 - - .. 35p | BFYS50 .. ) - .. 23p to help engineers to use electronics to solve their
2N3904 .. . 3%p | BFYS! .. .. .. .. 20p ; -
2N3906 - - .. 35p | BFY52 .. v o .. 13p counting problems as simply or as cheaply as
2N4058 i o .. 20p  BSX20 .. .. .. .. 16p ible
%mggg oo oo oo §8p C407 . . . . 17e poss| . ) ] ]
2N 4061 B a0p) |[HMESORE R e 220 pages fully illustrated. With diagrams.
NAvee e mPsesss . . 30p Including postage £1-50.
ez L e | RNKEL o o R . .
4 - - .. 1I5p g 1" o
g o o oNamr o ne Semiconductor Devices
2N4291 - o T ,"jﬂ:gg - . az) &) This book is an introduction to Semiconductor
A ok oo 298 Electronics and its contents should be readily
ACI26 .. S e S HEEER e understood. The subject is treated non-mathem-
ACI28 S %o: ﬂiig‘.’ e e :;p atically. Numerous illustrations and diagrams.
K ca .. N 5 .. . 5 P .
ACi76 ST e zTXa0 v 1 including postage 42p.
A o o B
ADI40 .. . : . s0p  ZTX500 O - A programmed book on
ADI42 .. o . s0p | ZTX50l S Co20p N N
At R~ S Semiconductor Devices
ADI62 ... .. .. .. 40p | ZTX504 e .. 52P This book is an integral programme which is a
form of self instructional text.
Appointed distributors and stockists for SIEMENS (U.K.) LTD,, Size 12ins. x 8ins. Numerous illustrations and
NEWMARKET TRANSISTORS LTD., E. GRINSTEAD ELEC- ) Includi
TRONIC COMPONENTS LTD. diagrams. Including postage 75p.
*
COMPONENT DISCOUNTS Elect[omc
10 %on orders for components for £5 or more. 15°; on orders for components 0
for £15 or more. (No discount on nett items.) Experlments
POSTAGE AND PACKING ] ) .
Free on orders over £2, Please add |10p if order is under £2. Overseas orders: The 20 experiments are intenided as constructional
carriage and insurance charged at cost. projects, such as, an Oscilloscope, Logic Gates,
Electronic Organ, Electronic Timer, etc. Containing
numerous illustrations and diagrams.
I I I c | R I U E including postage 75p.

Post now to: Dept. M
DEPT. PES7I, 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SELRAY BOOK COMPANY

SURREY. Phone: Egham 5533 (STD 0784-3) Telex 264475 60 Hayes Hil) Bromley BR2 7HP
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COMPONENTS . . .

Resistor
RI 22k Q $W, 4109, carbon (or variable—see text)

Capacitor
Cl  20uF elect. 25V

Transistors
TRI, 2 NKT274 or equivalent (2 off)

Relay

RLA 12V 170Q d.p.d.t. contacts rated at 2 amp
(STC midget open type available from Henry’s
Radio Ltd)

Miscellaneous
Veroboard 23in x I§in x 0-15in matrix—or larger
size to accommodate various relays. Connecting
wire. Plastics box for case.

care must be taken to isolate the relay mounting
screws from the copper strips. The completed unit
can be mounted in the box by means of nuts, bolts

and spacers or glued in using Araldite. The power -

supply can be derived from any convenient live
line, e.g. from the ignition switch, and a chassis
connection. Be absolutely certain to connect up
with the correct polarity.

Note that no harm comes of holding the button
down continuously; the relay merely drops out
miomentarily at the end of each completed cycle.

The two transistors do not have to be the same,
but TR2 should be able to withstand a collector
current of at least 100mA.

TESTING

To test the completed unit before installation in
the car the supply should be connected to the leads
indicated and the leads for the load (MO1) connected
across a 12V bulb. The leads that are to be connected
to S1 can then be momentarily touched together.
This should cause the bulb to light and remain on
for a few seconds. The dwell time can be adjusted
to suit various requirements by varying R1 and CI
or as mentioned earlier, Rl may be replaced with a
variable resistor to provide variable dwell times.

POSSIBLE APPLICATIONS

The unit can be used to time almost any operation
of the car’s electrical system over a limited period.
The relay contacts must be able to switch the
required current and it should be noted that the
repeat time accuracy of the unit will not be excep-
tionally high.

If a relay with more than two sets of contacts is
used, more than one operation can be actioned
simultaneously, e.g. washers and wipers together for
a set period. Other possible uses of the timer are:
sounding the horn—in an alarm system; reversing
light timer—to prevent it being left on; head light
timer—to light the garage doors after parking
the car; interior light timer—to keep the interior
light on for a few seconds after closing the car door
thus giving light for finding seat belts and controls.

Readers will probably find many other uses for
this unit.
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F. M. RADIO SERVICING HANDBOOK
(2nd edition)

By Gordon J. King

Published by Newnes-Butterworths

206 pages, 18in < 6lin. Price £3-00

THE reliability of f.m. radio tuners and receivers
is such that the amount of servicing or fault
finding necessary on such modern equipment is mini-
mal, particularly on those using semiconductors or
integrated circuits. But when anything does go
wrong it is essential to know what makes it tick if
the serviceman is to restore it to full functional
capabilities.

In particular, stereophony demands an understand-
ing of some unusual radio propagation methods, and
techniques for decoding to produce the optimum
audio end-product.

It is not surprising therefore that actuul servicing
methods do not commence in this book until page
165. The preceding eight chapters, however, could
have made up an excellent book on their own, being
a fairly comprehensive down-to-earth description of
the various principles involved in both valve and
semiconductor f.m. tuners and stereo decoders.

The remaining chapters on servicing give a guide
to analysis of breakdown symptoms with possible
cures. Probably the most common faults are in the
ageing of valves and capacitors which result in the
tuned circuits drifting off frequency; a great deal is
written on tuning procedures and the recommenda-
tions must be taken seriously to get the best results.

The final chapter explains the teminology used in
specifications.

Overall this book is very well written, being
largely new material that did not appear in the first
edition. Some readers may even find it an improve-
ment on the more general aspect found in “Radio
and Audio Servicing Handbook” by the same author,
and reviewed in our February issue.

M.A.C.

SEMICONDUCTORS — BASIC THEORY AND
DEVICES

By L. J. Kampel

Published by Newnes-Butterworths

264 pages, 8%in x 5lin

Price £2-50
WITH a title such as this, a mere 260 pages

obviously imposes constraints upon its author.

This accounts, one presumes, for the somewhat terse
style of writing. In the main this makes for a most
readable work, which provides a good general intro-
duction to the properties of 'semiconductors and to
specific devices employed in everyday electronics.
But it does inevitably lead to certain generalisations
and some superficial skating over deep and com-
plexing matters. Although aimed at “readers with
little knowledge of physical science who require an
introduction to semiconducting devices and the
theory associated with them”, at times the book
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appears to make certain assumptions about the
reader’s familiarity with physics: for example, on
page 5 a bald statement “Pauli’s principle states that
the electrons in an atom must fill up the shells in
order from the centre.” That is the first and last we
hear of Pauli and his principle. Maybe just a minor
irritant. But, more seriously, on page 108 the author
states that “the human being is particularly adept at
sensing electromagnetic radiation in the region of
106 metres with the ear” (my italics). This confusion
between e/m and sound compressional waves is by
no means uncommon, but in the case of the author
of a text book it is a bad and unexpected lapse.

Despite some shortcomings, this book has reul
worth, and its overall comprehensiveness will be
attractive to those seeking to get to grips with solid
state for the first time. The first ten chapters deal
with the basic theory of semiconduction, from an
outline of atomic structure through to p-type and
n-type materials in contact, and so to the generic
devices the diode and transistor, and how they are
applied as active elements in circuits. After two
chapters dealing with the somewhat abstruse subjects
of Quantum Theory and Relativity, there are three
devoted to photoelectric effects and semiconductors
operating in the visible and infra-red regions respec-
tively. Field effect semiconductors and switching
devices are covered (but no mention of the triac),
and then follow summary accounts of numerous
other specialised solid state devices, including some
advanced types not yet in common use. The manu-
facturing techniques for both discrete devices and
integrated circuits are described with sectional views
of typical devices. Strangely, the discussion on i.c.s
is limited to linear devices.

F.EB.

20 SOLID STATE PROJECTS FOR THE CAR
AND GARAGE

By R. M. Marston

Published by The Butterworth Group

115 pages, 81in X 54in. Price £1-80
WHY OH WHY, must blurb writers make such

amazing claims for the authors of books? 1
‘have been in trouble before because an introductory
“sales” piece was so overwhelming that it was, in my
opinion, a distortion of the facts, and now it has
happened again. Most people read the cover blurb
to get a quick synopsis of a book before buying, and
so it is with me, The trouble is that when fantastic
claims are made for a book or an author it is very
annoying and can result in a bad book review. 1
hope 1 have learned to ignore such bumptious blurbs
and try- to give a fair appraisal of the book. How-
ever, publishers please do not print such things as;
“R. M. Marston is probably five of the ten best-
known electronics technical authors in the U.K.
today.” If you want to tell us how good he is, why
not publish the pseudonyms and let the readers judge
for themselves.

To get to the book itself, after the grouse the
good points. All the projects would prove useful to
most car owners, although I doubt if anyone would
consider building them all. Circuit function is
adequately described on all the circuits and this
sould help the novice building the simple circuits.
The book is generally well written and the diagrams
are good and easy to follow.

At a price of £1-80 the cost per project works out
at 9p—even I can do it in my head with decimals—
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adnittedly some of the designs are worth more than
this figure, but I would have expected them all to
contain full constructional details and, in some cases,
more information on wiring the devices to the car.
The range of projects covered is great, from a
surpressed-zero voltmeter (three components) right
up to the complexities of a capacitor discharge
ignition system.

It would be good to see the book better laid out
so that the projects are arranged in some formal
order—say relating to complexity—rather than in a
random fashion. The ignition system, which was first
published in Wireless World some time ago, has
been placed first but will probably provide the most
problems for the constructor both in layout and
wiring, for which no diagrams are given, and in
fault finding.

Not all projects are illustrated with photographs
and those that are, show mainly the circuit boards
and are generally of poor quality. Veroboard lay-
outs are given for more than half the projects and
these will enable most people to build them. M.K.

POINTS ARISING

P.E.GEMINI AMPLIFIER (November 70 to March71)

Some constructors have reported difficulty with h.f.
oscillation when setting up the amplifier as described
in December 1970 issue. The trouble appears to be
caused by the additional impedance of the meter to-
gether with feedback from meter leads to the open
circuit input. This can be prevented by temporarily
shorting the inputs whilst adjusting VR2 and VRI02,
l.e. link tags | to 2 and 3 to 4 on the main amplifier
board.

Note that metal foil capacitors must be used for C17,
Cl17, C25 and CI25, although it is preferable to use’
metal foil types in the other positions indicated;
electrolytic types may be substituted.

Components list p. 118: R69 and RI169 should be
47kf). Switch S2, 2 pole, 5 way should be S3 and
switch S5 is a d.p.d.t. toggle or slide. Fig. 34, p. 120,
tag 102 has not been shown on either diagram; its
position is indicated on Fig. 35. Fig. 3, p. 863 (November
1970) the voltage at R9 and R0 junction should be

- 26:2V as given in the check chart, not as shown on

the diagram.
We regret that the wiring of S5 was omitted, it is
shown below:

TAG 51
MONO STEREQ
%: S3b/RI5T
S3b/RST
/RS
TAGSS
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H-80301 5%

HIGH PERFORMANCE 11 TRANSISTOR THREE
WAVEBAND PORTABLE BATTERY/MAINS RADIO g

This is a really top performance, top quality solid state receiver packed with SONY know-how and backed by the
outstanding reliability for which SONY are renowned. Now this outstanding set is available from Laskys at over
27% below the manufacturers list price making it without a doubt the NUMBER ONE SCOOP of 1971! Just look
it these outstanding features. Covers MW, LW and FM (VHF). |1 transistor circuit for high sensitivity and stability
Powerful output to S° P.M. Dynamic speaker with rich clear tone quality. AFC for drift free VHF reception. Push
button wavechange selectors and tone control.

Choice of three power sources—9V battery. household mains or car battery with suitable adaptors. Dial light for
use in the dark. External jacks for earphone, tape recording, external power :nput and car aerial. Ultra modern
styling and superb finish with padded |eatherette covered cabinet for superior sound damping with chrome trim,
strong carrying handle. .

The SONY TFM 8030L will enliven your leisure hours anywhere, anytime with exciting sound, news, sport, music,
etc. Technical specification: Freq. range, FM 87-108MHz, LW150-Z85kHz, MW530-1, 605kHz. Circuit: || transistors,
7 diodes and 2 thermistors. Aerial System: Directional telescopic for FM, internal ferrite bar for LW/MW. Power
Qutput: 1.85W max. Speaker PM Dynamic—4Qimp. Power Source: 9v power pack battery (Ever-Ready PP9 or equiv.),
AC mains with adaptor, Car battery with adaptor. Size: 92(W) x 8 i (H) x 33(D). Complete with earphone and battery

exiae,

and full instruction manual.

MANUFACTURERS LIST PRICE £29.75

LASKY'S SPECIAL
OFFER PRICE

D,

DIGITAL CLOCK

® MADE ESPECIALLY

® MAINS OPERATION
@ 12 HOUR ALARM
® AUTO ' SLEEP"
[ ]

SWITCH

HOURS, MINUTES
AND SECONDS
READ-OFF

® SHOCK AND ® FORWARD AND

VIBRATION BACKWARD TIME
PROOF ADJUSTMENT
@ BUILT IN ® SILENT OPERATION
SPECIAL QUOTATIONS ALARM SYNCHRONOUS
FOR QUANTITIES BUZZER OTOR

This unique DIGITAL CLOCK is now available EXCLUSIVELY FROM
LASKY'S in chassis form for you to mount in any housing that you choose.
All settings are achieved by two dual-concentric controls at the front including:
ON-OFF-AUTO and AUTO ALARM, “sleep” switch, 10 minute division “elick™
set alarm (up to 12 hour delay), time adjustment. Ultra simple mechanism and
high quality manufacture guarantee reliable operation and long life.

The sleep switch will automatically turn off any appliance—radio, TV, tight, etc.,
at any pre-set time up to 60 min. and in conjunction with the AUTO setting will
switch on the appliance again next morning.

The clock measures 43Wx 1§Hx 33D (overall from front of drum to back of
switch). SPEC: 210/240V AC, 50Hz operation; switch rating 250V, 3A. Com-
plete wilh instructions. HUNDREDS OF APPLICATIONS.

COMPLETE WITH KNOBS.

LASKY’S PRICE £6-95
GARRARD SP25 Mk {1

The SP 25 series record deck has proved to be one
of the most popular of its type in the world. Styled
in black and silver, this moderately priced three-
speed unit complies with the Din 45-500 Hi-Fi per-
formance standard. The tubular low resonance
aluminium pick-up arm is counter-balanced by a
resiliently mounted weight. Stylus force is ad-
justed by an optical-type knurled knob, finely
calibrated from 0.5 grm. in steps of 1 grm. Bias compensalion s set with a
finger-tip adjustment, the scale being calibrated to correspond with the stylus
torce. The viscous damped cue control facilities raising and lowering the
pick-up arm onto the track required without damage to either the record or
stylus. The 104in. aluminium turntable is driven by the well-proven Garrard
4-poie high and low voltage induction motor. Actual size including max.
rear and side overhang of pick-up arm 154, in. wide x 124in. front to rear x
2{in. above and 2¥in. below edge of unit plate. or complete with

Post 18p

LASKY'S PRICE £12.50 9TA Care_£13.95 Post35p
A, &5 I v = = B ©
207 EDGWARE ROAD, L0 D0 0 Op
0 . RD., LONDO 01-636 2605 | 42-4
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£21.50

Optional Extras. SONY )
AC-90e AC adaptor £4.00 DCC-126 stabilised
car battery cord £6.00. Both post FREE if
purchased with radio.

Post I5p

A

PROFESSIONAL SERIES FOUR-SPEED SINGLE

PLAY UNIT

MP60

High-precision
low-mass fully
counterbalanced
pick-up arm, heavy
balanced turntable,
simple to operate
controls, viscous
cueing device,
slide-in cartridge
carrier, four pole
motor.

LASKY'S PRICE

£12.50.....

£15.75
610 AUTOMATIC TURNTABLE

Same speciﬁgaticns as the MP0 but with synchronous four pole motor and
full automatic change facilities.

LASKY'S PRICE £15.45 post 35p
WITH PLINTH AND COVER £18.75 Post 40p

510 AUTOMATIC TURNTABLE

Cpun(erbal_anced pick-up arm, pressed steel turntable, bias compensator,
viscous curing and synchronous four pole motor.

LASKY'S PRICE £13.45 post 355
WITH PLINTH AND COVER £16.95 Post 40p

310 AUTOMATIC TURNTABLE

Low-mass square sectron pick-up arm, cue and pause lever, visual stylus
pressure Indicator, stide-in cartridge carrier, four pole motor.

LASKY'S PRICE £9.95 Post 350
"WITH PLINTH AND COVER £13.45 Post 40p

NOW AVAILABLE Lasky's excLusive
LASKY-McDONALD
£‘4-75 Post 25p
S

complete with

plinth and cover Post 40p

plinth and cover
available separately at
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BlI-PRE-PAK

FULLY TESTED AND MARKED
ACl07

o
) e P o mn o — T
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Transistors
QC20
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PACKS OF YOUR OWN CHOICE UP TO
THE VALUE OF 50p WITH ORDERS
OVER £4

LIMITED
CLEARANCE LINES

TO MAKE ROOM FOR NEW STOCK

QC71, OQCT72 transistors unmarked fully tested 5p.
TIC45 thyristars -6 amp 60V fully marked and
tested Texas plastic type |15p.
CRS25/025 Thyristors 25 amp 25V 25p.
1.C's fully marked and tested by AEL
Flip flops 50p.

709C linear amp TO-5 can 50p.

| watt zener diodes 7-5V, 6-8V, 24V, 27V, 30V and
43V 5p each,

OA47 gold bonded diodes Ip.

Gates 15p.

COLOUR T.V. LINE OUTPUT
N TRANSFORMERS

Designed to give 25kV when used with PL509
and PYS00 valves. As removed from colour

recewers at the factory.
ONLY £1 each

post and packing 23p.

SPECIAL LINE

| AMP Bridge rectifiers
100 P1V.=125p. 400 P1V.=37p.

4in Square
800 PIV =50p.

PAK F.3.

Complementary S
NIPNP Germ. Trans.

BUMPER BUNDLES
These parcels contain all types of surplus elec-
tronic components, printed panels, switches,
potentiometers, transistors and diodes, etc.
2 LBS IN WEIGHT For £I
Post and packing 25p.

OUR VERY POPULAR 3p TRANSISTORS
FULLY TESTED & GUARANTEED

TYPE " A "' PNP Silicon alloy, metal TO-5 can. 25300 type, direct replacement for the OC200/203 range.

TYPE " B PNP Silicon, plastic encapsulatlon low voltage but good gain, these are of the 2N3702/3

and 2N4059/62 range.

TYPE " E' PNP Germanium AF or RF—please state on order.

Fully marked and tested.

TYPE "' F'" NPN Silicon plastic encapsulation, fow noise amplifier of the 2N3708, 9, 10, I 1.

ANNOUNCING THE OPENING OF

OUR ENTIRELY NEW CASH AND

CARRY DEPARTMENT, ON THE

SPOT SALES OF ALL CATALOGUED

ITEMS, PLUS MANY OTHER LINES
OF INTEREST

Reductions for bulk
buying  manufactures
welcome.

These are but a few
examples. OC44, OC45,
0C82, OC139, IN4007

all at 8p.

IN400! at 4p, IN4004 at
5p, IN4006 at 6p,
minimum quantity 500.

Semiconductor Super-
market of the South
East.

Germanium Diodes
Min. glass type

NEW UNMARKED UNTESTED PAKS
ss |50 50p
B8l T ufac
200 NN R Sl e S0P
) Germ. -
Sili Diodes DO-7 ¢l
100 205" o'8R300, A%
50 Sil. Diodes sub. min,
IN914 and IN916 types
SiL T NPN, PNP,
so eLu.v":n:ocz 00/ 1,
2NTO6A, BSYI5A, etc.
Io 7 Watt Zener Diodes
Piixed Vilnges
40 250mW. Zener Diodes
. DO-7 Min. Glass Type
25 ?;;e#a:zlyt;; 14 watt Zeners. 50P
MAT Series " alloy " pnp K
30 YAT S e e 50p
30 T e Sop
50p
50p

8 Experirﬁer}ters' Pak of
Integrated Circuits. Data
supplied

20 BY126/7 Type Silicon
Rectifiers, | amp plastic.
Mixed volts.

NEW TESTED AND GUARANTEED

4 Photo Cells, Sun Batteries.
' 0:3t005Y, 05 to2mA.

IN4007 Sil. Rec. diodes,
1,000 PIV lamp plastic
Reed Switches, mixed types
large and small
Mixed Capacitors. Postage |3p.
Approx. quantity, counted by
weight -
Mixed Resistors. Postage |0p.
Approx. quantity, counted by
weight
Wirewound Resistors. Mixed
types and values. Postage 8p
BY[27 Sil. Recs.
1000 PIV. | amp. plastic
OCP7I_Light Sensitive
Photo Transistor
NKTI55/259 Germ. diodes,
brand new stock clearance
OC71/75 uncoded black glass
type PNP Germ.
OCB81/81D uncoded whige
glass type PNP Germ,
0C200/1/2/3 PNP Silicon

¥ _uncoded TO-5 can
OA47 gold bonded diodes
coded MCS2

RETURN OF THE UNBEATABLE P.1 PAK.

NOW GREATER YALUE THAN EVER

FULL OF SHORT LEAD SEMICONDUCTORS
AND ELECTRONIC COMPONENTS, APPROX.
170. WE GUARANTEE AT LEAST 30 REALLY
HIGH QUALITY FACTORY MARKED TRAN-
SISTORS PNP AND NPN, AND A HOST OF
DIODES AND RECTIFIERS MOUNTED ON
PRINTED CIRCUIT PANELS. IDENTIFICATION
CHART SUPPLIED TO GIVE SOME INFORMA-
TION ON THE TRANSISTORS.

PLEASE AsK FOR PAK P.] onLY 50p
10p P. & P. on this Pak.

Make a Rev. Counter for your Car. The
'TACHO BLOCK'. This encapsulated
block will turn any 0-1mA meter into a

inear and accurate rev,
counter for any car. £1 each
:REE CATALOGUE AND LISTS
or:—
ZENER DIODES
TRANSISTORS, RECTIFIERS

FULL PRE-PAK LISTS
& SUBSTITUTION CHART

MINIMUM ORDER 50p CASH WITH
ORDER PLEASE. Add 10p post and
packing per order. OVERSEAS ADD
EXTRA FOR AIRMAIL.

P.O. RELAYS

Various Contacts and Coil
Resistances. No individual
selection. Post & Packing 25p

FREE! A WRITTEN GUARANTEE WITH ALL OUR TESTED SEMICONDUCTORS

BI-PRE-PAK LTD
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DEPT. A, 222-224 WEST ROAD, WESTCLIFF
TELEPHONE: SOUTHEND (0702) 46344

A, ESSEX
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A SELECTION FROM OUR POSTBAG

Correspondents wishing to have a reply must enclose a stampec'! address'ed enveloye. VYe
regret we are unable to guarantee a reply on matters not relating to articles published in

the magazine.

What about us !

Sir—May I make a strong plea
to professional electronic com-
ponents manufacturers to be a little
more tolerant to amateurs, and at
the same time suggest that we, the
amateurs, take note of the specific
problems that sometimes prevent the
larger companies aiding us with the
supply of specialised components.

Generally speaking we are able
to obtain most day to day com-
ponents through retail outlets and
specialist companies advertising in
your magazine, However, many of
the projects that we might like to
embark on require components of a
highly specialised nature and it is
only possible to obtain these
directly from the manufacturers or
their distributors.

Certain companies have attempted
to satisfy this demand by setting up
special divisions to deal specifically
with the amateur but none seem to
have been highly successful ventures
—perhaps because the prices of
components in question tend to be
higher than average and that there
are not sufficient of us to make the
business worthwhile.

Professional distributors usually
refuse to supply individuals because
they are afraid that it will he the
thin end of the wedge, but the thin
end of what edge? Whenever I have
challenged distributors to explain
their fear it usually turns out that
their impression is that individuals
do not understand the usual condi-
tions of business sales and present
their orders in an un-intelligible
way. Some have said that the “dribs
and drabs” of business they would
get involved in  would be
uneconomic.

While 1 agree with the first two
points I strongly disagree with the
latter. The basis on which distri-
butors operate is to provide a fast
supply of small to medium quan-
titles of components to user
industries i.e., they take the business
which is too small to be economic
to the main factory. Most distri-
butors are prepared to supply indus-
trial concerns with remarkably low
value orders—typically as low in
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Technical queries cannot be dealt with on the telephone.

value as £2. Admittedly this is
padded out by large orders but
nevertheless the organisation must
be tooled up to handle the small
business as well. I would say that
most projects that this magazine
deals with involve the use of many
times this value of components.

My feeling is that the first two
points mentioned are the ones which
frighten the distributors, e.g. send-
ing off orders lower than the
minimum order value that most
companies now have, or telephoning
repeatedly, chasing orders, which
have only just been sent off, or even
sending back goods after ordering
the wrong devices in error; and per-
haps the worst offender is the
illegible order enclosing money for
goods which obviously cannot be
dispatched.

May'l suggest that you approach
such distributors on behalf of the
amateur asking whether they would
in future be prepared to supply

U.R.BLOGGS  ciciranics Enginesr
0234567
34 Any Stroet
Anywhere
To
Date
Ref
ORDER
Pleass mupply
item | Quantity | Description Value
1
2
3
4
5
L3
7
Postage
TOTAL

Bnclosed: Chequs 1o cover above total

U R Bloggs

components against a formalised
order form which really enthusiastic
constructors can easily get printed
for not much more than a pound
or two (I enclose a simple example).
Also that minimum order values are
recognised.

If these conditions were laid down
I seen no reason why the amateur
should not receive exactly the same
service as the professional -and at
the same time the distributors would
find a none "too small outlet for

components.
M. J. Hughes,
Biggin Hill,
Kent.

Sir—About a year ago we formed
a buying group with about 15 other
dealers in the London area which
we provisionally call “Group One.”
Its primary object was to buy com-
ponents at the best prices in reason-
able quantities. There are several
secondary aims such as exchange of
excess stock and exchange of
information.

To some extent this has been
forced on us because we wished to
buy certain items that wholesalers
don’t wish to handle and the manu-
facturers will only sell in quantities
that are beyond the pocket of one
dealer to buy. But I would like to
stress the fact that this is not aimed
at distributors or wholesalers (I for
one, have always believed that they
do a useful job and earn their
money) in fact any small whole-
saler or manufacturer would be wel-
come to join. I feel sure you will
agree that this is a desirallle scheme,
as ultimately it means we can offer
your readers a greater range of
goods at the lowest prices.

Initially we were going to limit
the Group to about 20 dealers (not
an account of any closed shop
principle but because we thought
(quite wrongly) that we could not
handle the administration of a
larger number). Now we would like
to offer membership to any bona
fide trader in the U.K. and I would
be very grateful if you could make
this generally known through the
courtesy of your columns. At the
moment there is no entrance fee or
subscription. If anyone is interested
please write to me at the following
address.

A. Sproxton,

Home Radio Ltd.,
234-240 London Road,
Mitcham, Surrey.

This magazine will give encouragement
or support to any idea or scheme that
seems mutually beneficial to all parties
concerned. But our especial aim will
always be to further the aspirations of
the genuine enthusiast, which regret-
tably are often held in check through
want of desired components.

See this month’s editorial comment,
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Sinclair Project 60

Project go

LR T
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the world’s most advanced high fidelity modules

Sinclair Project 60 presents high
fidelity in such a way that it meets every
requirement of performance, design,
quality and value and now that the re-
markable phase lock loop stereo FM
tuner is available, it becomes the most
versatile of high fidelity systems. With
Project 60, it is possible to start with a

modest mono record reproducer and
expand it to a sophisticated stereophonic
radio and record reproducing system of
fantastically good quality to hold its own
with any other equipment. no matter how
expensive. Project 60 is a unique high
fidelity module system where compactness
and ease of assembly are combined with

System The Units to use together with Costof Units
Simple battery 2.30 Crystal P.U.. 12V battery £4.48
record player volume control
Mains powered record  Z.30, PZ.6 Crystal or ceramic P.U. £9.45
player volume control etc.
204+ 20W.R.M.S.stereo 2 x Z.30s, Stereo 60, Crystal, ceramic or mag. £23.90
amplifier for most needs PZ.6 P.U., most dynamic
speakers, F.M. tuner etc.
20420 W. R.M.S. sterec 2xZ.30s, Stereo 60, High quality ceramic or £26.90
amplifier with high PZ.6 magnetic P.U., F.M. Tuner.
performance spkrs. Tape Deck, etc.
40+440W. R.M.S. de- 2 xZ.60s, Stereo 60 Asfor D £34.88
luxe stereo amplifier PZ.8, mains trsfrmr
Outdoor P.A. system Z.60 Mic., upto 4 P.A.speakers £5.48
controls, etc.
Indoor P.A. Z2.50, PZ.8, mains Mic.. guitar, speakers, etc., £19.43
. transformer controls
High pass and low pass  A.F.U. C.DorE £6.98
filters
Radio Stereo F.M. Tuner C.DorE £25.00
426

circuitry that is far in advance of any other
manufacturer in the world. Thus it s
extraordinarlly easy to assemble any
combination of modules using nothing
more complicated than the simplest
of tools, and you certainly do not have
to be experienced to build with complete
confidence. The 48 page manual free
with Project 60 equipment makes every-
thing easy and you can house your
assembly in an existing cabinet. motor
plinth, free standing cabinet or virtually
any arrangement you wish. Once you
have completed your assembly you will
have superlatively good equipment to
give you years of service and enjoyment.
You will have obtained superb value for
money because Project 80 1s the bestselling
modular system in Europe and can there-
fore be produced at extremely competitive
nrices and with excellent quality control.

Sinclair Radionics Ltd., London Road. St. lves,

Huntingdonshire PE17 4HJ.
Tel: St. lves (048 06) 4311

=sirci=ir-
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Sinclair Project 60

2.30 & Z2.50
power amplifiers

The Z.30 and Z.50 are of advanced design

using silicon epitaxial planar transistors to
achieve unsurpassedstandardsofperformance
Total harmonic distortion is an incredibly low
0.02% at full output and all lower outputs.
Whether you use 2.30 or Z.50 amplifiers in your
Project 60 system will depend on personal
preference. but they are the same size and may
be used with other units in the Project 60
range equally well.

SPECIFICATIONS (Z50 units are inter-
changeable with Z.30s in all applications).
Power Qutputs

Z.30 15 watts R.M.S. into 8 ochms using 35 volts:
20 watts R.M S_ .10 3 ohms using 30 volts.

2.50 40 watts R.M S. into 3 ohms using 40 volts:
30 watts R.M.S. into 8 ohms, using 50 volts.
Frequency response: 30 to 300.000 Hz + 1dB.
Distortion: 002% into 8 ohms.

Signal to noise ratio: better than 70dB un-
weighted.

Input sensitivity: 250mV into 100 Kohms.

For speakers from 3 to 15 ohms impedance.

Size 34 x 2k x 3 n.

2.30

Budr tested and guaranteed with circuits and
mnstructions manual

2.50
Built, tested and guaranteed with circuits and
nstructions manual,

Power Supply Units

Designed specially for use with the Project
60 system of your choice.

lllustration shows PZ.5 to left and PZ.8 (for use
with Z.50s) to the right. Use PZ.5 for normal
Z.30 assemblies and PZ.6 where a stablised
supply is essential.

PZ-5 30 volts unstabilised £4.98

PZ2-6 35 volis stabilised £7.98

PZ-8 45 volis stabilised

(fess mains transformer) £7.98

PZ-8 mains transformer £5.98

Guarantee

If within 3 months of purchasing Project ~60
modules directly from us, you are dissatisfied with
tham. we will refund your money at once. Each
module 1s quaranteed 10 work pe fectly and should
any defect arise in normal use we wifl service 1t at
once and without any cost to you whatsoever
provided that it is returned to us within 2 years of the
purchase date. There will be & small charge for
service thereafter No charge for postage by
surface mail. Air-mayl charged ai cost.

Practical Electronics May 1971

Stereo 60
pre-amp/control unit

Designed for the Project 60 range but suitable
for use with any high quality power amplifier.
Again silicon epitaxial planar transistors are
used throughout. achieving a really high
signal-to-noise ratio and excellent tracking
between channels. Input selection is by means
of push buttons and accurate equalisation is
provided for all the usual inputs.

SPECIFICATIONS
Input sensitivities: Radio-up to 3mV. Mag. p.u.
3mV:correctto R.ILA.A. curve + 1dB:20t0 25,000 Hz.
Ceramic p.u.—up to 3mV: Aux-up to 3mV.
OQutput:250mV

Signal-to-noise ratio: better than 70dB.
Channel matching: within 1dB.

Tone controls: TREBLE 4 15 to —16dB at
10KHz: BASS + 15 to—15dB at 100Hz.

Front panel: brushed aluminium with black knobs
and controls.
Size: 8% x 1ix4ins.
Built. tested

and guaranteed,

Active F|Iter Unit

For use between Stereo 60 unit and two Z.30s
or 2.50s, and is eas!ly mounted. It is unique in
that the cut-off frequencies are continu-
ously variable, and as attenuation in the
rejected band is rapid (12dB/octave), there s
less loss of the wanted signal than has
previously been possible. Amplitude and
phase distortion are neghgible. The A.F.U. 1s
suitable for use with any other amplifier system.
Two stages of filteing are incorporated—
rumble (high pass) and scratch (low pass).
Supply voltage — 15 to 35V. Current — 3mA.
H.F. cut-off (~3dB) vaniable from 28k Hz to
5kHz. L.F cut-off (~3dB) variable from 25Hz
to 100Hz. Distortion at TkHz (35V, supply)
0.02%, at rated output.
Built. tesred

and guaranteed

£9.98

£5.98

-received automatically as the tuning control is

Stereo FM Tuner

4 e —r—

firstin the world to use the

phase lock loop principle

Before production of this tuner, the phase lock
loop principle was used for recewing signals
from space craft because of its vastly improved
signal to noise ratio over other systems. Now,
for the first time. the principle has been
applied to an FM tuner with fantastically good
results. Other onginal features include varicap
diode tuning. printed circuit coils, an 1.C.in the
specially designed stereo decoder and squelch
circwit for silent tuning between stations.
Sensttivity is such that good reception be-
comes possible in difficult areas. Foreign
stations can be tuned in suitable conditions
and often a few inches of wire are enough
for an aertal. In terms of a high fidelity this
tuner has a lower level of distortion than any
other tuner we know. Stereo broadcasts are

rotated, a panel indicator lighting up as the
stereo signal is tuned in. This tuner can also be
used to advantage with any other high fidelity
system.

SPECIFICATIONS:

Number of transistors: 16 plus 20in I.C.

Tuningrange:87.5t0 108 MHz

Captureratio:1.5dB

Sensitivity: 2,V for 30dB quisting: 7xV for full
himiting.

Squelch level: 20.V,

A.F.C.range: +200KHz

Signal to noise ratio: =>65dB

Audio frequency response: 10Hz—15KHz
(+1dB)

Total harmonic distortion: 0.156% for 30%
modulation

Stereo decoder operating level: 2.V
Pilottone suppression: 30dB

Cross talk:4CdB

LF.frequency: 10.7 MHz

Output voltage: 2 x 150mV R.M.S.

Aerial Impedance: 75 Ohms

Indicators: Mains on: Stereo on; tuning indicator
Operating voitage: 25-30 VDC

Size:3.6 x 1.6 xB.15 inches: 91.5 x 40 x 207 mm

Price: £28 built and tested. Post free

To: SINCLAIR RADIONICS LTD LONDON ROAD ST. IVES HUNTINGDONSHIRE PE17 4HJ

Please send

Name

Address

for which | enclose cash/cheque/money order.
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S
The world's most advanced high
fidelity amplifier
This is the world's first monolithic integrated
circuit high fidelity power amplifier and pre-
amplifier. The circuit itself is a chip of silicon
only a twentieth of an inch square by one
hundredth of an inch thick. having 5 watts
RMS output (10 watts peak). It contains 13
transistors (including two power types), 2
diodes. 1 zener diode and 18 resistors, and is
encapsulated in a solid plastic package which
holds the metal heat sink and connecting pins.
This exciting device is more rugged and has
considerable performance advantages. in-
cluding complete freedom from thermal
runaway and a very low level of distortion.
The IC10 is pnmarily intended as a full
performancg high fidelity power and pre-
amplifier. for which application 1t only
requires the addition of such components as
tone and volume controls and a battery or
mains power supply. It may also be used- In
other applications including car radios.
electronic organs, servo amplifiers (it is dc
coupled throughout) etc.
Circuit Description
The first three transistors are used in the
pre-amp and the remaining 10 in the power
amplifier. Class AB output is used with
closely controlled quiescent current which is
independent of temperature. There is generous
negative feedback round both sections and
the amplifier 1s completely free from crossover
distortion at all supply voltages. making
battery operation eminently satisfactory.
Each IC10 15 sold with a comprehensive
manual giving circuit and wiring diagrams for
a large number of applications in addition to
high fidehty. These include oscillators, etc.
The pre-amp section can be used as an RF or
IF. amphfier without any additional transistors.
Spacifications:
Qutput: 10 watts peak. 5 watts RMS continuous.
Frequency response : 5Hz to 100kHz 1+ dB.
Total harmonic distortion : Less than 1% at full
output.
Load impedance: 3 to 15 ohms.
Power gain: 110 dB (100.000.000.000 times}
total
Supply voltage: 8 10 18 volts. (A Sinclair power
unit, PZ.7 1s available for mains operation).
Size: 1 x 0.4 x 0.2 in. plus heat sink and tags.
Sensitivity 5 mV.
Input impedance: Adjustable externally up to
2.5 Mohms.
Price (with manual) 59/6 (£2.97%) post free.

High fidelity loudspeaker

The Q16 employs the well proven acoustic
principles specially developed by Sinclair in
which a spectal driver assembly is meticulously
matched to the characteristics of the uniquely
designed cabinet. In reviewing this exclusive
Sinclair design, technical journals have justly
compared the Q16 with much more expensive
loudspeakers. Its shape enables the Q16 to be
posttioned and matched to its environment to
much better effect than is the case with
conventionally styled enclosures. A solid teak
surround with a special all-over cellular foam
front 1s used as much for appearance as its
ability to pass all audio frequencies.

This elegantly designed shelf mounting
speaker brings genuine high fidelity within
reach of every music lover.

Speacifications:

Construction: Special sealed seamless sound or
pressure chamber with internal baffle.

Loading: up to 14 watts TMS.

Input impedance : 8 ohms.

Frequency response: From 60 to 16.000 Hz
confirmed by independently plotted 8 and K curve.
Driver unit: Special high compliance umit having
massive teramic magnet of 11,000 gauss, alurminium
speech coil and a special cone suspension for
excellent transient response.

Size and styling: 9% in square on face x 4% in. deep
with neat pedestal base, Black all-over cellular foam
front with natural sohd teak surround.

Price £8.19.6. (£8.971).

To: SINCLAIR RADIONICS LTD LONDON ROAD ST. IVES HUNTINGDONSHIRE PE17 4HJ

Please send

for which | enclose cash/cheque/money order.

Name

Address

P.ES
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SANBANOD #§ 3DVNIAY

Britain's smallestradio

Considerably smaller than an ordinary box of
matches, this 1s a multi-stage AM receiver
brilliantly designed to provide remarkable
standards of selectivity, power and quality for
its size. Powerful AGC counteracts fading
from distant stations; bandspread at higher
frequencies makes reception of Radio 1 easy.
The plug-in magnetic earpiece provided
matches the Micromatic’s output to give
wonderful standards of reproduction. Every-
thing including the special ferrite rod aerial and
batteries 1s contained within the minute and
attractively designed case. Whether you build
a Micromatic kit or buy this amazing receiver
ready built and tested. you will find it as easy
to take with you as your wrist watch, and
dependable under the severest listening
conditions.

Specifications:

Size: 36 x 33 x 13 mm (14/5 x 13/10 x $ 1n.)
Weight: including batteries, 28.4 gm (1 0z.).
Case: Black plastic with anodised aluminium front
panel and spun aluminium dial.

Tuning: medium wave band with Bandspread at
higher frequencies. {550 to 1,600 Hz).

Earpiece : Magnetic type.

On/off switching: By inserting and withdrawing
earptece plug.

Kit 1n pack with earpiece, case, instructions and
solder 49/6 (£2 474).

Ready built. tested and guaranteed, with earpiece
59/6 (£2.974).

Two Mallory Mercury batieries type RME75
required. From radio shops, chemists, etc.

Sinclair Radionics Ltd.. London Road
St. lves. Huntingdonshire PE17 4HJ.
Tel: St. lves (046 06) 4311
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standingly successful

METHO

each is illustrated by
type drawing. The

The series will be of
exceptional value in
training mechanics and
technicians in Elec-
tricity, Radio and
Electronics.

WHAT READERS SAY
*“ T.V, ENGINEER.”

“So in two years I have come from a labourer on a building
sitetoa T.V. Engineer, with the help of your books.”
C.G., Sheppey.

“SIMPLE, CLEAR AND CONCISE.”

I would like to endorse the feelings of many purchasers that
they are a simple, clear and concise introduction to the study
of electronics.” E.P.Y., London, S.E.9.

“MONEY-WELL SPENT.”

**1 consider this as money well spent. Thank you.”
F.A., Burton-on-Trent.

A TECH-PRESS PUBLICATION

POST NOW FOR THIS OFFER 1!

The New Picture-Book’ way of learning

BASI

You'll find it easy to learn with this out-

! OD—the essential facts are explained
in the simplest language, one at a time, and
*an accurate, cartoon-

ELECTRICITY (5voLs)
ELECTRONICS (6voLs)

the latest research into simplified learning
techniques. This has proved that the
PICTORIAL APPROACH to learning is the
quickest and soundest way of gaining mastery

over these subjects.
books are based on TO TRY IT, IS TO PROVE IT

EEEEPEENEE SN EDRNEEEN
To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, BROMLEY, KENT BR2 7HP

Please send me WITHOUT OBLIGATION TO PURCHASE,.one of the
above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid
in good condition within 7 days or send the following amounts. BASIé
ELECTRICITY 75/-, Cash Price or Down Payment of 20/- followed by 3
fortnightly payments of 20/~ each. BASIC ELECTRONICS 90/-. Cash
Price or Down Payment of 20/- followed by 4 fortnightly payments of 20/-
each. This offer applies to UNITED KINGDOM ONLY. Overseas
customers cash with order, prices as above.

NEW PICTORIAL

Tick Set required (Only one set allowed on free trial)

BASIC ELECTRICITY [ | BASIC ELECTRONICS [ |
Prices include Postage and Packing.

Signature

(If under 18 signature required of parent or guardian)

NAME
BLOCK LETTERS
FULL POSTAL

ADDRESS..

THE RADIO SHOP

16 Cherry Lane, Bristol BSI 3NG

NEW RANGE UH.F. TV AERIALS

OSMABET LTD.

We make transformers amongst other things
MAINS TRANSFORMERS

Prim. 200/240V a.c. TX500. 425-0-425V, 500 mA,
63V 6A CT, 0-5-6-3V, 34, £12:75; TXI1,

Telephone: Bristol 421196

Fall outs 5 of any one type
Series 74N Data Booklet

3 watt IL.C.
data and components

treble and bass

Stereo 2 3 wart LC. treble
and bass data and com-
ponents e

Power supply for 3 ware I.C.

Crystal Set components with
earpiece sa X o
(if headphones required add

80p)

Experimental |.C. with circuits
or morse code osc., variable
timer, wiper speed control,
etc. s .a T

Aircraft band  converter
circuit, instructions and
components . .

C .. all you need
is a tobacco tin 50 Ao

Tape recorder level meters
500uA. Size tin x lin x }in

3 Digit tapg recorder counters

SEND 3p STAMP FOR FRE

Your West Country shop for electronic
components and solid state devices

TTL IC'S SERIES 74N

7400N 25p 7450N  25p 7483N £1-50
740IN  2Sp 7453N  15p 7490N  £1-05
7404N  25p 7460N  25p T492N  £1.05
740N 25p 7470N  38p 7493N  £1.05
7420N  2Sp 7472N  38p 7494N  £1-05
7430N 2Sp T473N  45p 7495N  £1-05
7440N  25p T474N  45p 7496N  £1.05
744IN £1-05 7475N  S53p

7442N  £1-05 7476N  53p P. & P.5p

. £5-25, P. & P. 5p

STD Code 0272

63p. P. & P. 5p

I4p. post free

£10, P. & P. Bp
£1.75. P. & P. 10p

78p. P. & P. Sp

S0p. P. & P. 5p

€120, P, & P. 5p

$0p. P. & P. 5p
32p. P. & P. 5p

E CATALOGUE

CfConcord ™ all

All U.H.F. aerlals now fitted with tilting bracket
and 4 element grid reflectors.

Loft Mounting Arrays, 7 element, 45.-;
11 element, 52,6; 14 element, 60,-; 18 element, 70°-.
Wall Mounting with Cranked Arm, 7
1 t, 65,-3 11 el 75,-: 14 el 82 6:
18 element, %0 -. Chimney Mounting Array~
Complete, 7 element, 80,-; 11 element, 87,6; 14
element, 95,-; 18 element, 105,-. Complete assembly
instructions with every aerial. Low Loss Co-
axial Cable, 18 yd. King Teleboosters—
Labgear U.H.F. Boosters from 75 -, Belling Lee
Band V.H.F. UH.F. mains
operated pre-amp £7.10.0. State clearlv channel
number required on all orders. p.p. Aerials 8 -.
Accessories 3 -. C.W.0. or C.O.D.

BBC. ITV. FM AERIALS

B.B.C. (Band {). Loft, 25 -,
wall S, D, 32,8, "H” array, 60 -,
LT.V., (Band 3), 5 element
loft array, 43,-. 7 element, 55°'-,
Wall mounting 5 element, 85/-.
Combined BBC ITV loft 1 + 5,
33 -. L + 7,67,6. Wall mounting
1 + 5, 77/6. Chimney mounting
14 5, 90/, Pre-amps from 75 -.

Combined BBCLITV
BBC2 Aecrials, 1+5+9,
HO/-, 14+ 5+ 14,90 -, 1+ 7 +
14, 100°-. Available loft only.

F.M. Racio Loft S D, 19 6. ** H **, 38 6, 3 element
array, 57,6, Standard co-axial cable, i,- yd. Coax
plugs, 1'8. Outlet boxes, 6 -, Diplexer crossover
boxes, 17,6. p.p. Aerials, 8-; accessories, 3/-,
C.W.0. or C.O0.D. (min. C.0.D. charge 3,6.) 1~ for
fully illustrated Lists.

CALLERS WELCOMED
OPEN ALL DAY SATURDAY

K.V.A. ELECTRONICS (Dept. P.E)
40-41 Monarch Parade
London Road, Mitcham, Surrey
01-648 4884

425-0-425V, 250mA, 6:3V 4A CT, 0-5-8:3V, 34, 47:50;
TX2. 250-0-250V, 150mA, 6-3V 4A CT, 0-5-6-3V, 34,
24-05; TXS5, 300-0-300V, 120mA, 8-:3V 2A CT, 63V,
2A, 6-3V, 1A, £4-05; TXS, 250-0-230V, 65mA, 6-3V,
1-54, £2:10; MTI, 200V, 30mA, 6-3V, 1A, £1-20; MT2,
230V, 435mA, 6:3V. 1-5A, £1-50; MT24A, 250V, 60mA,
6-3V, 24, £1-95; MT3 Prim. 110/240V, Sec. 250V,
100mA, 6-3V, 2A, £2-25.
TIVOLT TRANSFORMERS

Prim. 200/240V a.c. OMT4/1. One tapped sec, 5~20-30-
40-80V giving $-10-15-20-25-30-40—45-55-60, 10-0-
10, 20-0-20; 30-0-30V a.c., 1A, $3:26; OMT4/2 ditto,
24, £3-45; OMTG5/1 one tapped sec, 40-50-60-80-90—
100-110V a.c., 1A, £3-45.

LOW VOLTAGE TRANSFORMERS

Prim. 200/240V a.c., 6-3V, 1-3A, 86p; 3A, 81-13; 6A CT,
81-80; 12V, 1-5A, £1-18; 3A CT, 81:80; 6A CT, #8-70;
18V, 1-3A CT, 81.80; 24V, 1-5A CT, $1-80; 3A CT
£270; 5A, £3-75; 8A, #6; 124, £9; 40V, 3A CT, £3:45;
50V, 6A CT, £9-76.

MIDGET R SFORMERS

For FW rect., slze 11 x 2 x 1{in, Prim. 200/240V a.c.
output, PPT1 8-0-8V, 0-3A, PPT2 12-0-12V, 0-25A,
PPTI 20-0-20V, 0-15A, 81-80 each; ditto, size 2 x 2}
x 13in MTV1 8-0-9V, 1A, 98p; MTV2 12-0-12V, 14,
MTV3 20-0-20V, 0-75A, 81-20 each.

0/P TRANSFORMERS

P.P. sec. tapped 3-7-5~15 ohms, A-A 6-6kQ), 30W
(KT68, etc.), #4-06; 50W, 3kQ, A-A, $875; 100W,
3k 0, A-A, EL34 (KT88, etc.), 811-40.

LOUDSP

KERS
Ex equipment perfect, 3 ohms only, 5in at 40p each
p.p. 16p min.
LOUDSPEAKERS, HI.FI, P.A. GUITAR, ETO.
New boxed famous makes, 26W, 35:60; S5W $7-80;
30W, 20.45; 60W, 211-80; 100W, £19-90; E.M.L
13} x Bin, 10W, 3, B and 15 ohms, 88; fitted two
tweeter Hi-Fi, 3, 8 and 15 ohms, #4; Horn tweeters
2-16kHz, 8 or 156 ohms, 10W, £1-50.
P.E. AURORA LIGHT CONTROL UNIT
Maine tran. as speclfied. Prim. 200/240V. Becs.
12V 0-5A. §1.8% plus P. & P. 20p.
AIRCRAFT BAND CONVER

TER
Covers entire aircraft band, 110-135MHz, fully tunable,
worke In proximity of any AM receiver, complete with
battery, instructions, $4-25.
CIRCUTT ETCHING KITS
Comprehensive outfit, to make your own P.C. boards,

£1-85. Carriage extra all orders
8.A.E. INQUIRIES, LISTS PLEASE, MAIL ORDER
ONLY

46 Kenilworth Road, Edgware, Middx. HAS 8YG
Tel. 01-9589314

Practical Electronics
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BI-PAK=LOW COST 1.C’s

NOW LOWER THAN EVER PRICES—GREATER RANGE

BI-PAK 8emiconductors offer you the largest and most popular
range of 1.C's available at these EXCLUSIVE LOW PRICES. TTL

ety/ R FAST EASY
WAY I 0 LEA R N BAS | c Digital 74N Reries fully coded, brand new. Dual in-line plastic (
14 and 16 pin packages. ‘ 8
BI-PAK Price lnd qiy. prices
Order No. Simiiar Types to:—Description 1‘2 ‘ 5-99 logvup
P

BP00 = 7400 Quadruple 2-input NAND gate 0-20 0-18

BPO1 = 7401 Quadruple 2-input positive N AND
gate (with open collector output)..  0-23 0.20 0-18
BPO2 = 7402 Quadruple 2-input positive NOR
- - e gates .. 0-23 0-20 015
Build as you learn with the exciting BP03 = 7403 Qua%mp(leu%mput p(l)lsn:‘e N‘mg s om0 o1
gates (w) open-coliector outpu -| B
- BP04 = 7404 Hex Inverters .. 0-23 0-20 015
new TEGHNATRON outﬁt! No mathe BP10 = 7410 Triple 3- lnputsposltl\te NAND gate- &?{s 0-20 015
] H BP13 = 7413 Dual 4-Input 8chmitt trigger. . & 0-32 0-29
matics. No SOldGﬂng—'you learn the BP20 = 7420 Dual 4-input positive NAND gates ..  0-28 020  0-18
tical BPA0 = 7480 Dunt 4put pouiive NAND bumers 053 020 01
- ual input positive {1H el‘ﬂ o 2
prac ica way. BP41 = 7441 BCD to decimal nixie driver . 087 077 0-87
BP42 = 7442 BCD to decimal decoder (4~ 10 llmw
. m BCI[;)( 10) L 0-87 077 0-87
q 9 . . P47 = i -seven-segien lec erl r\ern
Learn basic Radio and Electronics at home—the fast, modern way. [ sV outpu,‘s)“ ! ¢ 140 130 1.20
Give yourself essential technical ‘“‘know-how'’—like reading circuits, BP30 = 7450 Expandable dual 2input  and-or-
li t rimenting, buildin, uickly and invert 5o . - .. 028 0-20 0-15
assembling standard components, experim 8, N 'g—q, 4 Dual 2-wide 2-input and-or-invert
without effort, and enjoy every moment. B.LLE.T.’s Simplified Study gates .. = o .. ~. 023 0-20 0-15
Method and the remarkable TECHNATRON Self-Build OQutfit take the Q\::?m? input expandable and-or- oM o o8
mystery out of the subject, making learning easy and interesting. s-wide 2-input and-or-invert gam " 023 0.20 016
Duall 4- mput;x}l()nt;i‘dea ggg ggg gég
o . . - 8ingle-phase p-flop g 2 g
Even if you don't know the first thing about Radio now, Master-slave J-K flp xﬂﬁ'{ " o o  om
. B I er slav p-flop . ) .
you'll build your own Radio set within a month or so! Dust Dtype fip-top - o oo oar
a . .
and what's more, you will A I4-year-old could understand ([,’::eld‘"ﬁl‘:;gef:e “'_ ‘_""’ ciear O AT -1 ;10
understand exactly what you are and benefit from this Course—but mb})tnbnadlw}n:’le memory igg 1.550 1'1)3
ine i ing. 2 inary full adders g . o
doing. Thc' TECHNATRON it teaches the real thing Th(; P : o e Lo
Qutfit contains everything you easy to understandl, plracuca Quad 2-Input exclusive or gate» o.gg 070 0-80
i — rojects—{rom a burglar-alarm to BCD decade counter 0. 077 087
need, from tools to transistors projects—f g/ e KR o oie
even a versatile’Multimeter which a sophisticated Radio set—help Divide-by-twelve counters 087 077 087
we teach you to use. All you need you master basic Radio and Elec- #)Ml blxéary‘cgamﬁir& gg; 8_;; o.g;
H H H H i i L - ual entry 8| reglster 3 B 0!
give is a little of your spare time lronlqs——fven if you are a “non T bit, up-down shift regieser - b 14 ot oes
and the surprisingly low fee, technical’” type. And, lfl l;l?l'u BP96 = 7496 5+bit, parallel in parallel out shift-
payable monthly if you wish. want to make it a career, B.LE.T. - register oo 1-‘10 1:00 0-80
And the equipment remains yours,  has a fine range of Courses up to B ;ﬁgg %E;'.‘;?';‘!’é: {i"ﬁ’;:: % }.gg {'gg i:gg
so you can use it again and again. City and Guilds standards. 2"";"} = ¥3%osugle mullti(;'lb;‘g.w;'; ggg o-;; o-g;
. T P1 HCD-to-decimal decoder/driver - 0- 0.
You LEARN—but it's as New Specialist Booklet BP145 BCD-to-decimal decoder/drivers 180 170 180
fascinating as a hobby.  If you wish to make a career in | | 3ig3. D dilncto e s sectors) T
Among many other interestin Electronics, send for your multiplexers 1.40 130 1-20
& );he Radio set 8 copy of “OPPORTUNITIES IN BPI9]1 = 74191  Binary counter reversible .. 3-50 325 3:00

experiments, you
build—and it's a good one—is
really a bonus. This is first and
last a teaching course, but the
training is as fascinating ‘as any
hobby and it could be the spring-
board for a career in Radio and
Electronics.

FREE

BRITISH INSTITUTE
OF ENGINEERING
TECHNOLOGY

TELECOMMUNICATIONS / TV
AND RADIOQ". This brand new
booklet—just out—tells you all
about TECHNATRON and
B.LLE.T.’s full range of courses.

B
Opportunities in

Telecommunications
TV and Radio

BIET

»

Dept. 371B, ALDERMASTON COURT, READING RG7 4PF

[ |
lTo B.ILE-T. Dept. 371B, Aldermaston Court,

POST THIS COUPON FOR FREE BOOK

Reading RG7 4PF

Please send books and full information — free and without |}
I obligation.
NAME.. AGE
m ADDRESS

B I ETJ OCCUPATION

BRITISH INSTITUTE OF ENGINEERING TEGHNOLOGY |
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PRICE-MIX. Devices may be mixed to qualify for qua.ntlty prices.
PRICES for quantitles in excess of 500 pieces mixed, on application.
Data is available for the above Series of Integrated Circuita in booklet form, price 18p,

TTL INTEGRATED CIRCUITS

Manufacturers” “Full oute’’—out of spec. devices including functional units and
part function but classed as out of apec. from the manufacturers’ very rigid apecifica-

tlons. Ideal for learning about I.C’s and experimental work.
PAK No. PAK No
UIC00 = 12 x 7400N 50p 3 X 7450N B50p UICS0 x
UIC01 = 12 x 7401N 80p 2 x 7450N 50p UIC82 X
UIC02 = 12 x 7402N 580p 2 x 745IN UIC83 X
UIC03 = 12 x 7403N §0p 2 X 7460N B50p UIC86 = 5 x
UIC04 = 12 x 7404N 60p 8 x 7470N 80p VUIC90 = 5 x
UIC05 = 12 x 7495N 80p B X 7472N 80p UICE2 = x
UICL0 == 12 x 7410N §0p 8 x 7473N 50p VUICH3 = 5 X
1C20 = 12 X 7420N 50p 8 x 7474N 50p UIC%4 = i x
UIC40 = 12 x 7440N 8 x 7476N B50p UIC% = 5 x
UIC41 = 5 x 7441AN 50p 8 x 7476 UIC96 = 5 x

50p
UICX1 = 25 x Asst'd 74's 1160

7480N 50p
7482N 50p
7483N 50p
7486N 50p

7496N 50p

Packs cannot be split but 20 assorted pieces {our mix) is available as PAK UICX1
Every PAK carries our BI-PAK Satisfactlon or money back GUARANTEE.

BRAND NEW LINEAR 1.C's—FULL SPEC.

Type No.

BP 201C—8L201C
BP 701C—8L70IC
BP 702C—-8L702C
BP 702 72702

BP 709 —72708
BP 709P—1AT09C
BF 711—pA711
BP 741 —72741

wA T03C—uATO3C
TAA 263—
TAA 293

RTL MICROLOGIC CIRCUITS

Epoxy TO-b case

uL800 Buffer

uL914 Dual 2i/p
gate

uL\?‘23 J-K fiip-flop

50p 47p 4bp
Data and Circuits Booklet lor ICs

Price 7p.

Case Leads Description
TO-5 [) G.P. Amp 83p 53p 45p
TO-5 8 OP Amp 63p 50p 4bp
TO-5 8 OP Amp Direct OF @3p 80p 45p
D.I.L 14 G.P. OP Amp (Wide
Band) 53p 45p 40p
D.IL. 14 High OF Amp 58p 4p 40p
TO-6 8 High Gain OP Amp 53p 45p 40p
TO-5 10 Dual comparator 58p 50p 4bp
D.IL. 14 High Gain OP Amp
(Protected) 7p 60p B50p
TO-5 # R.F.~LF. Amp 43p 35 2N
TO-72 4 A.F. Amp 70p 60p bbp
TO-74 10 G.P. Amp 80p 75p 70p
akd n Dnal-in-Line Low Profile Sockets
0¢ eAC §i
14 and 16 Lead Sockets for use with
sg; 2";:: mg";p Dual-in-Line Integrated Circuits
8 2% Price each
Order No, 1-24 25-99 100 up
T8O 14 pin type aop 27p 25p
TS8O 16 pin type 35p 32 30p

BI-PAK SEMICONDUCTORS

Postage and packing add 7p. Overseas add extra for Airmail.
Cash with order please. b

50p.

P.O. BOX 6, WARE, HERTS.
Giro No. 388-7006

Minimum order
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VALUE ALL THE

NEW LOW PRICE
PIV A

!p 2p £p
0-

=
ceoooo
BLERRE

3A TA
TO-5 TO-66 TO-66
0-47 0-50  0-53

TESTED S.C.R.’s

104 164 304
TO-48
£p

0-63
0-76
0-03
125
1-50

PIV 300mA 750mA 1A
2p £p 2p

005 0

0-08
0-09

(eooee
344
BAAS 43

553888

SIL. RECTS. TESTED

1:5A

o
2

—

s

2

SRRSERS T

o
=3

cooeo00e
LERBERES®
o Cms
& —
- -
eePopo00 -
ABESQRBRS
PRS0,

TRIACS
VBOM 24 64 10A
TO-1 TO-66 TO-88
2p 2p &p
050 063 1.00
0-70 090 1.26
0.0 1.00 1.80

100
200
400

SILICON HIGH VOLT-
AGE RECTIFIERS
lO-Amp 3-K.V. (3000
P.LV.) 8tud Type with
Flying Leads, 80p each.

DIACS
URE WITH

BR100 37p each

£A POTTED BRIDGE RECTIFIERS 200V 30p

UNIJUNCTION
UT46. Eqvt. 2N2646,
Eqvt. TIS43. BEN3000
27p each, 235-99 25p
100UP

NPN SILICON PLANAR

BC107/8/9, 10p each;
50-99, 9p; 100 up,
8p each; 1,000 off,
7p cach. Fully tested

and coded TO-18 case.

FREE
One 50p Pack of your
own choice free with
orders valued £4 or over.

AF239 PNP GERM,
BIEMENS VHF TRAN-
SISTOR% RF MIXER

)C.. UP TO 900
MHZ USE A8 RE-
PLACEMENT FOR

AF139-AF186 & 100's
OF OTHER UBES IN
VHF. OUR SPECIAL

LOW PRICE:—1-2437p
each, 2599 34p each
100 + 30p each.

CADMIUM CELLS

ORP12 43p
ORP60, ORP61 40p cach

PHOTO TRANS.
OCP71 Type. 43p

EX-EQUIPMENT
MULLARD

AF117 transistors. Large
can 4 leads type. Leads
cut short but atill usable,
real valuc at 15 for 50p.

SIL. G.P. DIODES £p

mw 30 .. 050
aOPI\ (Min.) 100 . 1.80
Sub-Min. 500 .. 8-00
Full Tested 1,000 .. 9-00
Ideal for Organ Bullders.

ADI61 »/x
ADI62 ...

MATCHED COMJPLE-
MENTARY PAIRS
OF GERM. POWER
TRANSISTORR.

For mains driven out-
put stage of Amplifiers
and Radio receivers.
OUR LOWEST PRICHE
OF 83p PER PAIR

HIGH POWER SILI-
CON PLANAR TRAN-
SISTORS. TO-3.
FERRANTI ZT1487
NPN

YCB60 Ie 6.4

iT. 1M/cs
VCE40 Ptot. 76W
VEBS hFE15-45
PRICE 80p EACH

115 WATT SIL.
N3055 110, WATT 51
OUR PRICE 83p EACH

FULL RANGE OF
ZENER DIODES
VOLTAGE RANGE
-33V. 400mV (DO-7
Case) 13p ea. 11W (Top-
Hat) 18p ea. 10W (80-10

Stud) 26p ea. ANl fully
tested 59 tol. and
marked. State voltage
required.

BRAND NEW TEXAS
GERM. TRANSISTORS

KING OF THE PAKS Unequalled Value and Quality

SUPER PAKS

NEW BI-PAK UNTESTED
SEMICONDUCTORS

Batisfaction GUARANTEED in Every Pak, or money back.

Pak No.

Ul 120 Glass sub-imin. general purpose germanium dlodes

U2 60 Mixed germanium transistors AF/RF

U3 75 Germanium gold bonded diodes sim OA5, OA4T .

U4 40 Germanium transistors like 0C81, AC128

Us 60 200m A sub-min. $i. diodea

U8 30 Silicon planar transistors NPN xim. B8Y93A, 2N706

U7 14 8ilicon rectitiers Top-Hat 750mA up to 1,000V ..

U8 50 Bil. planar diodes 250mA, 0.A/200/202

vY 20 Mixed volts 1 watt Zener diodes . . .. A=

Uli 30 PNP silicon planar transistors TO-3 sim. 2N 32

Ul3 30 PNP-NPN sil. transistors 0C200 & 28104 ..

Ul4 150 Mixed silicon and germaniuin diodes . . ... ..

Ul> 25 NPN Bilicon planar transistors TO-5 sim. 2N697

UI6 10 3-Amp silicon rectifiers stud type up to 1000 P1V

Ul7 30 Germanium PNP AF transistors TO-J like ACY 17-22 .

ﬁs“ 8 6-Amp silicon rectifiers BYZ13 type up to 600 PIV

v1e 25 8ilicon NPN transistors like BC108

6.’? 12 1-5-Amp silicon rectifiers Top-Hat up to 1,000 P1V |

U2l 30 A.F. germanimn alioy transistors 2G300 series & OCT1 ...

U3 30 Madt's like MAT series PNP transistors ...

U2+ 20 Germanium 1-Amp rec(lﬁerq GJIM up to 300 PIV |

U25 25 300Mc/s NPN silicon lrannmtors 2N708, B8Y2T

U26 30 Wast switching silicon diodes like IN914 micro-min

v2s Experimenters’ assortment of integrated circuits,
Gates, flip-flops, registery, ete., 8 assorted piecey ...

U20 10 1-Amp 8CR’'s TO-5 can up to 600 PIV CRS1/25-600 . .

U3l 20 8il. Planar NPN trans. low noise ainp 2N3707

U32 25 Zener diodes 400mW DO7 case mived volts, 3-18

U33 15 Plastic case 1 amp silicon rectitiers IN4000 series . .

U34 30 8il. PNP alloy trans. TO-5 BCY?26, 28302/4

U353 25 8il. planar trans. PNP TO-18 2N2906

U36 25 8il. planar NPXN trana. TO-5 BFY30/31/52 .

U37T 30 8il. alloy trans. 30-2 PNP, 0400 28322

U38 20 Fast switching sil. trans. NPN, 400Mc/s 2N3011

U39 30 RF germi. PNF trans. 2N1303/5 TO-5

V40 10 Dual trans. 6 lead TO-5 2N2060 ... .. ..

T4l 25 RF germ. trans. TO-1 0C45 NKT72 ... ..

U42 10 VHF germ. PNP trans. TO-1 NKT667 AFI17.

untested.

0-50
050
0-50
0-50
050
0-50
050
0-50
050
0-50
050
0.50

100
1-00
050
0-50
050
0-50
0-50
050
050
050
0-50
050
0-50
0-50

Code Nos. mentioned above are given as a guide to the type of deviee in

the Pak. The devices theniselves are

normally unmarked.

Pack Description

20 Red sput trans. PNP

16 White spot R.F. trans. PNP .

4 OC7J transistors
4 OC72 transistors .

4 AC1928 trans. PN P high gain

4 AC126 trans. PNP

7 OC81 type trans.

7 OC71 type trans. ..
2 AC127/128 comp. pairs
3 AF116 type trans.

3 AF117 type trans. B
3 OC171 H.F. type trans.
N2626 sil. epoxy trans.
2 GET880 low noise germ.

3 NPN 1 8T141 & 2 ST140 . 4
4 Madt's 2 MAT 100 & 2 MAT 10 ..
3 Madt's 2 MAT 101 & 1 MAT 121 ..

4 0C44 gerin. trans. A.F.

3 ACI27 NPN germ. trans. ...
R.F. coded
10 0202 sil. diodes sub-min.

20 NKT trans. A.F.

8 0AS81 diodes .
6 IN914 sil. diodes T3PV

8 0A95 germ. diodes sub-min. 1‘(69
2 10A 600PIV sil. rects. IS45R s

2 8il. power rects. BYZ13 .
N

0-50
0-50

trans.

cocooce

29 CPOOPPOOCOO0Eee
T L2TTLLBLLTLLRE

7omA

Q29 4 Bil. trans. 2 x

1 x 2N698 .
Q30 7 8il. switch tram 706 VPN
Q31 6 8il. switch trans. 2N708 NPN . ... 050
Q32 3 PNP sil. trans. 2 X aN1131,

1 x 2N1132 ..... oa00 0-50
Q33 3 Bil. NPN trans. IN1711 0-50
Q34 il. NPN trana. 2N2369, S00MHZ. 0-50
Q35 PNP TO-5 2 x 2N2904 &

10X 28051 44 5 e oo e
Qa4 IN3646 TO-18 ph\slu. o
Qa7 ’N.‘!O.JS NPN ail. trans. . -
Q38 7 PNP trans. 4 x 2N3703, 3x2N3702 0-50
Q3% 7 NPN trans. 4§ x2N3704, 3 x2N3705 0-50
Q40 7 NPN amp. 4 x 2N 3707, 2x 3N3708. 0-50
Q41 3 Plastic NPN TO-18 2N3004. Y 050
Q42 6 NPN trans. 2N5172. .. .. 0-50
Q43 7 BC107 NPN trans. ..., ...... 0-50
Q44 7 NPN trans. 4% BCIOS 3x BC109. . 0:50
Q45 3 BC113 NPN TO-18 trane. o 0-50
Q46 3 BC115 NPN TO-J trans 0.50
Q47 6 NPX high gain 3 X BC167, 3% B(_,168 0-50
Q48 4 BCYT0 NPN trans. TO-18 ....... -50
Q49 4 NPN trans. 2 x BFY5l, 2x BFY52 0-50
Q560 7 BSY28 NPN awitch TO-18 .. .. 0-50
Q51 7 BSY95A NPN trans. 300MH: N 0-50
Q32 8 BY100 typeail.rect. ............ 1.00
Q33 25 8il. & germ. trans. mixed all

marked new ....... .. e 1-50

PRINTED CIRCUITS—EX-COMPUTER

Packel

with

ta,

nd

4 oA

10 boards give a guaranteed 30 trans and 30 diodes.
Qur price 10 boards, 50p. Plus 10p P. & P.
100 Boards £3, P. & P. 30p.

GENERAL PURPOSE GERM., PNP POWER
TRANSISTORS

Loded GP100.
0C

30"8

SPECIFICATION

VCBO 80V VCEO 50V 1C 10A PT 30

PRICE 1-24 25-99
43p each  40p each

BR* ND NEW TO-3 CABE.
- NKT401-403-404-4
,2N4‘)I‘A 457TA-438A, 2N311-311 A & B. 2G220-

3—406-450—

WATTS HFE 30 170.

0 up
38p each

PO8S. REP LALLMLNTS FOR:
51-432-433.
. ET

TI3027

TRANSISTOR

tors. Exclusive

each.

EQUIVALENTS

BOOK. A complete cross reference
and equivalents book for European,
American and Japanese Transis-

to BI-PAK 75p

Coded and G
b 2QV
Pk N saria o 2)T1 GENERAL PURPOSE SILICON NPN POWER
T2 826374 OCi5 TRANSISTORS
T3 5 oasTiA OUSID | Coded GP300. BRAND NEW TO-3CASE. POSSIBLE REPLACEMENT FOR:
4 WE 1 | 2N3055, BDY20, BDY11.
T 5 oasteT 0c82 | SPECIFICATION
5 5 = 0043 VCBO 100V, VCEO 60V, IC 15AMPS8, PT. 115 WATTH. Hie 20-100. FT1 MHZ.
%‘; 5 S o(éég PRICE 124 5509 100 +
TO 8 2G399A 2N1302 55p each  50p each  47p each
TI0 82G417 AFIL7

All 50p each pack

2N2060 NPN SIL: DUAL
TRANS. CODE D1699
TEXAS. Our price 25p
each,

DI13D1 Silicon Unilateral
switch 50p esch.

A Silicon Planar, mono-
lithic integrated circuit
having thyristor elec-
trical characteristics, but
with an anode gate and a
built-in  “Zcner” diode
between gate and
cathode. Full data and
application circuits availe
able on request.

KING OF THE PAKS

120 VCB NIXIE DRIVER
TRANSISTOR. 8im.
B8X21 & C407, IN1893
FULLY TESTED \ND
CODED NDI120.
17p each. TO-5 N.P V.
235 up 15p each.

—

8il.  trans. suitable for
P.L. Organ. Metal TO-18
Lqvt. ZTX300 5p cach.
Any Qty.

GENERAL PURPOSE NPN SILICON SWITCHING TRANS. TO-18 SIM. TO 2N708/8,
ALSO AVAILABLE in

GERM. POWER TRANS.

B8Y27/28/95, All usable devices no open or short circuits.
PNP Sint. to 2N2008, BCY70. When ordering pl;”e atate preference NPN or PNP.
o
20 For 0-50
50 For 1-00
100 For 1.75
50D For 7-50
1000 For 13-00
SURPLUS A.E.I. 40A GERM. JUNCTION RECTIFIERS. For Power
Type GP6C20  400PIV 40p each
GPAC30  600PIV 50p each

Applications

for our listing
Semiconductors.

OUR 8STOCKS of individual devices
are now too numerous to mentionin
this Advertisement.

Bend 8.A.E.

of over 1,000

All available Ex-
Stock at very competitive prices.

ALL PRICES QUOTED IN NEW
PENCE.

Giro No. 388-7006.

Please send all orders direct to our warehousc and despatch department.

ICONDUCTORS

P.O.

Postage and packing add 7p.

50p.

Cash with order please.

BOX 6,

Overscay add extra for Airmnail.

WARE, HERT

Minimum order.

BI-PAK CUMRNTEE SANSFACTION R MONEY BACK
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G.E.C,

INDUCTION

MOTOR

Very powerful 1/40th h.p. 725
R.P.M. For normal 230/240V
B0 c/s mains. Bwitch start, £2-50
including switch, plus post and
insurance 624p.

18 volt Car Battery Trickle Charger. Made in
Japan, thls is very amall and neat, Regular use
willkeep your car battery in good trim throughout
the winter. 8iily price £1.88 plus 23p poatage and
insurance.

HORSTMANN “TIME & SET” SWITCH

{A 30 Amp Switch.) Just the thing if you want to come home
“\a to & warm house without it costing you a fortune. You can

delay the switch on time of your electric fires, etc., up to
14 hours Jrom setting time or you can use the switch to
give & booet on perlod of up to 3 hours. Equally suitable to
control processing. Regular price probably around #£5.
Bpecial anip price $1-50. Post and ins, 23p.

1
!

] HOUR MINUTE TIMER
Mude by famous Smiths company, these have a large
clear dial, size 4}in. X 3}in., which can be set in
minutes up to 1 hour. After preset period the bell
rings. Ideal for processing, & memory jogger or, by
A‘didlh‘lg simple lever, would operate micro-awitch,

THE FULL-FI STEREO SIX

SPARTAN Portable
RADIO

Long and medium wave,
7 transistor, size 6in. »
4in. x 1}in, with larger |
than usual speaker giving

very good tone. Bullt-in

ferrite aerial and tele- S 4
acoplc aerial for distant =
stations. A real bargain ’
complete with leather case, carry sling, earplug
and case, #3:75 plus 25p poet and Ins,

MULTI-SPEED MOTOR

Replacement in many well known
food mixers. 8ix speeds are available,
500, 850, and 1,100 r.p.m. from either

/Q’\'

3 Y

or both of the nylon sockets (where
the beaters of the food mixers
normally go) and 8,000, 12,000 and
15,000 r.p.m. (ideal pollshing speeds)
from the main drive shafl. Very
powerful and useful motor size
approx. 2in, diameter 5in. long.
Price 90p pius 23p post and ins.

QUICK CuPPA

Minl Immersion Henter, 350w,
200/240v. Bolls fuli cup in about
two minutes. Use any socket or
lamp holder. Have at bedside for
tea, baby's food, etc, £1-28, post
and insurance 14p. 18v. car mode!
also availsble 21,

PLINTH AND COVER
Suftabie for most auto
changers, teak base with
tinted perspex cover, 24.25
plus 33p postage. Bpecial set
for Balfour autochanger 24-25
plus 33p postage.

The amplifier

sensation of the year
You will be amazed at the
fullness of reproduction and
at the added qualities your
records or tuner will re-
produce. * Built into metal
cablnet elegantly styled
and teak finished to blend
with modern furnishings, this amplifier uses an
integrated solid state circuit with an output power of 6 watts R.M.8. split
over the two channels. The amplifier is ideal for use with normal pick-ups
and tuners, it has a double wound mains transformer and ganged volume and
tone controls—also awitching for Mono to Btereo, tuner or plck-up. Other
controle include *‘treble lift and cut’’, “balance’’ and separate mains on/off
switch. Price is £9 plus 38p poat and Insurance.

MAINS OPERATED CONTACTOR
220/240V 50 cycle solenoid
with laminated core so very
sllent in operation. Closes 4
clrcults each rated at 10A.
Extremely well made by a
German Electrlcal Company.
Overall slze 2} x 2 <« 2in,
1 each.

;:‘"V'T.SJSOR LIGHT STANDARD WAFER SWITCHES

) . Standard size 1} wafer—silver-plated 5-amp contact, stan-
:l\pilh‘lgm;l‘i)%'uu::sce’l;z:lllgh!‘:ll;f dard }in spindle 2in long—with locking washer and nat. DOUBLE ENDED MAINS MOTOR
brilliance to but., Assembled No.of Poles 2 way 3 way 4 way 5 way 6 way 8 way 9 way 10 way 12 way On feet with holes for screw-
aml wired ready to install. down fixing. To drive models, 5
23, ‘}gO}E g: gv gp gp gp gp gp a' ::D oven, blower heater, etc, 50p s

2 poles P P p P P P P p esch, plus 18 t and p

AUTO-ELECTRIC CAR AERIAL apoles 33 38 3p MWp 8y Sy % 78 76y Tasarance, B of more pont LN
with «ashboard control switch— 4 poles 33 33p 33 55 b6p 88 B6p 9p Op free. é
fully extendable to 40in. or fully g pO}es ::’ ?5’ gp ::v ;:p ;:v ;:D ﬁ:: :}:: 5
retractable. Sultable for 12v Ppoles P P P D D P P * -
poaitive or negative earth. Supplied ; PO}CF gv :gp :gn ;:v ::D ::n g:p ﬁgg :llgg 0°005mFd TUNING CONDENSER
complete with fitting instructions 3 poles id P P 0P P P D g g o i
and ready wired dashboar:! switch, 9 poles S5p &S6p 75p 76p 21-15 41156 8116 8195 21.95 Proved design, ideal for
25-85 plus 25p post and ine. s 10 poles 88p 55p 75p 98p 21-15 8115 2115 £2:15 42-15 straight or reflex circuita
COMPUTER TAPE Jaboe  ger 7o 60 96p £135 4135 1136 1235 £235 13p each, £1-80 doz
2,400 ft of the best magnetic [ L 2 Sp__S6p $135 135 135 8258 £255 ' )
tape money can buy. Made by
E.M.I, lin. wide almost un- % i - ELECTRONICS CROYDON LTD
breakable and on a 10} in. metal ‘Where postage is not stated then orders over .
computer 8pool. TUsers have £5 are post frec. Below £5 add 20p, S.A.E.

claimed successful results with video as well an
wound recordings #1 plus 33p post,
Casrette to hold mpool 50p extra.

Dept. PE, 266 London Road, Croydon CRO 2TH
Also 102/3 Tamworth Road, Croydon

with enquiries please.

Vary the strength
of your lighting witha

A

Your local component stockist

. WAH-WAH
ast Anglia

PEDAL KIT

SELECTIVE AMPLIFIER MODULE.
The basis of the Wah-Wah pedal. Kit
contains all the components to build a 2-
transistor circuit module, also the sockets,
control, etc,, required for the constructor
to assemble his own design, £1-75.
Assembled and tested module £2-13.

FOOT VOLUME CONTROL PEDAL.
Foot pedal unit in very strong fawn plastic,
Fitted with output lead and plug for connec-
tion to guitar amplifier. May be used for
volume control or converted to Wah-Wah
by adding the module,

Pedal unit now only £5-13,

Covsnoplete kit for Wah-Wah pedal now only
£6-50.

AGLE

lectronics

agle St.

PSWICH w=

All post free.

Send I5p for our catalogue of com-
ponents, testmeters, musical electronics and

more details of the above items.
’ Callers welcome.

WILSIC ELECTRONICS LIMITED

6 COPLEY ROAD, DONCASTER
YORKSHIRE

The DIMMASWITCH is an attractive and effic-
ient dimmer unit which fits in place of the normal
light switch and is connected up in exactly the
same way. The ivory mounting plate of the
DIMMASWITCH matches modern electric fit-
tings. The bright chrome control knob activates
an on-off switch and controls 40-600 watts of
all lights except fluorescents at mains voltages
from 200-250 V, 50 Hz, The DIMMASWITCH
has built-in radio interference suppression,
Price: £3-20 plus |0p post and packing. Kit
Form: £2-70 plus |0p post and packing. Please
send C.W.0. to: —

DEXTER & COMPANY

1 ULVER HOUSE, 18 KING STREET
CHESTER CH1 2AH Tel: 0244-25883
As supplied to H.M. Government Departments,

THE SOCIETY OF
ENGINEERS

invites you to visit the

‘ENGINEERING 71’

Exhibition at Earls Court, London
(Cromwell Hall), 3.30 for 4 pm. on
29th APRIL, 1971, when a paper
HARRIER - FIRST OF THE NEW
will be presented by:
MR. J. W. FOZARD of HAWKER
SIDDELEY AVIATION LTD.

\ Chief Designer (Harrier)
Complimentary tickets available from
the Secretary
ABBEY HOUSE, VICTORIA STREET
LONDON, S.W.1 Tel. 01-222 7244

BATTERY ELIMINATORS

The ideal way of runninﬁycur TRANSISTOR
RADIO RECéRD PLAYER, TAPE RECORDER,
AMPLIFIER, etc. Types available : 6y, Sv, I2v,
18v (single output) £2 each, P, & P, I5p.
v + 9v; 6v + 6v; or 4iv + 4iv (two separate
outputs) £2.50 each. P. & P. ISp. Please state
output required. All the above units are
completely isolated from mains by double
wound transformer ensuring 100% safety.
A.C.S. PRODUCTS (RADIO) LTD.
(Dept, P.E.), 3] Oliver Road, London, E.I17

Hospitals, Local Authorities, stc.
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ELECTRIC CLOCK

WITH 25 AMP SWITCH
Made by 8mith’s, these units are
as fitted to many top quality
cookers to control the oven. The
clock is mains driven and fre-
quency controlled so it ia ex-
tremely accurate, The two amall
dlals enable switch on and off
times to be accurateiy set. Jdeal
for switching on tape recorders. Offered at only a
fraction of the regular price—new and unused
only 22, less than the value of the clock alone—
post and insurange 14p.

a beautiful unit, size
with chrome surround.

20 AMP ELECTRICAL PROGRAMMER 3

Leatn in your sleep: Have Radio playing and
kettle bolling as you awake—awitch-on lights to
ward off intruders—have warm house to come
home to. All these and many other things you can
do 1f you invest in an Electrical Programmer.
Made by the famous Smiths Instrument Company. o

This s essentiully a 230/240 volt maina operated Clock and a 20 amp 8witch,
the switch-off time of which can be delayed up to 12 hours {continuously
variable not stepped). Similarly the switch-on time can be delayed. This ja

52 x 33 x2}in. deep, Metal encased, glass fronted
Oftered at £2-40 plus postage and insurance 23p.

FLUORESCENT CONTROL KITS

Each kit comprises seven Items—Choke, 2
tuhe ends, atarter, starter hoider and 2 tuhe
clips, with wiring instructions. Suitable for
normal fluorescent tubes or the new “’Grolux’’
tubes for fish tanks and indoor plants. Chokes
are super-gilent, mostly reain filled. Kit A—
15-20w, #£1. Kit B—30-40W, 21. Kit
. Kit E—85W, £1.20. KitF

5W tube £1.75. Kit MF1 is for 8in,
9in and 12ih minlature tubes, £1. Kit
MF2 for 2lin 13W miniature tube, £1.
Postage on Kits A and B 23p for one or two
kits then 23p for each two kita ordered. Kits
C, D and E 23p on first kit then 18p for each
kit ordered. Kit F 33p then 23p for each kit
ordered. Kit MF1 18p on first kit then 18p on
each two kits ordered. .

BLANKET SWITCH
Double pole with neon let
into side so luminous in dark,
ideal for dark room light or for
use with waterproof element—new
plastic case 80p each. 3 heat model 40p.

BLANKET SIMMERSTAT
Although looking like, and fitted as an
ordinary blanket switch, this is in fact a
device for switching on for varying time
periods, thus giving a complete control from
off to full heat. Although auitable for con-
trolling the teniperature of any other appli-
ances using up to 1A. Listed at £#1-40 each
we offer these while our stocks last at
only 85p each.

—&&—=—— REED SWITCHES

Glass encased, switches operated by external
magnet—gold welded contacts. We can now offer

3 types:
Ministore. lin long x approximately }in dia-
meter, Will make and break up to $A up to 300

volts. Price 18p each, £1.20 dozen,

Standard. 2in long X #in diameter. Thia will
break currents of up to 1A, voltages up to 260
volts, Price 10p each, per dozen. .
Flat, Flat type, 2in long, Just over %in thick,
flattened out, so that it can be fitted into a
smaller space or a iarger quantity may be packed
into a square solencid. Rating 1 amp 200 volts.
Price 80p each, £8 per dozen.

S8mall ceramic magnets to operate these reed
awitches 8p each. 80p dozen.

HIGH CAPACITY ELECTROLYTICS
Brand new, not ex-equipment.

100 mtd. 25V, 8p each 60p doz.

200 mtd. 25V, 8p each 78p doz.

260 mid. 50V, 18p each £1-88 doz.

400 mid. 40V, 28p each £2:80 doz.

500 mid. 12V, 10p each $1-05 doz.

500 mtd. 25V, 18p each £1-80 doz.

500 mtd. 50V, 28p each 22-40 doz.

500 mid. 350V, 48p each £4.50 doz.

1000 mfd. 12V, 15p each £1-50 doz.

1000 mid. 18V, 17p each £1.70 doz.

1000 mtd. 64V, 87p each £4 doz.

2000 mtd. 25V, 34p each £3-85 doz.

5000 mtd. 12V, 24p each £2-40 doz.

10,000 mid, 8V, 20p each 28 doz.

10,000 mfd. 16V, 48p each £4-50 doz.

15,000 mid. 10V, 83p each £5 doz.

60,000 mid. 8V, £1-10 each £10 doz.

70,000 mid, 13V, 82 each £20 doz.

8 AMP 12V BATTERY CHARGER KIT--com-
prising 230/40 mains transformer, with 3 amp
secondary and 3 amp rectifier £1:15 + 23p post.
12 VOLT 1} AMP POWER PACK. This comprises
double-wound 230/240V mains transformer with
full wave rectifier and 2000 m/f/d/smoothing.

Price £1-40,

S8ONOTONE STEREO CARTRIDGE. Turnover
type, ref. No. 18 T1. This fits most British pick-
ups and is a really excellent reproducer. Limited

quantity, £1,

5 AMP 3-PIN 8OCKETS. These are always good
atock, you never know when you will need some.
Famous make, brown bakelite, standard size,
12 for 85p plus 23p post.
DITTO 'WITCH. 12 for 21 plus 23p post.
13 AMP BOCKETS, FLUSH MOUNTING. Bakelite,
cream, less switch. 6 for £1,

BAKELITE PANELS, MANY THICKNESSES.
‘We have just taken delivery of approximately 10
tons of bakelite in varying thicknessea from 2in.
to & few thou. If you have a need for any of this
then we would he glad to supply. The thickeat is
very heavy and could be used, for instance, asa
bed for a motorised unjt. Medium thickness is
useful for front panels of instrument, etc., etc.
Cut to your size price Iz 80p per 1b. plus 30p
cutting charge plus carriage.

2 AMP 3-PIN SWITCHED SOCKETS for surface
mountlng, brown bakellte. Made by famous
maker. 13p each or $1-20 dozen.

100 ABSORTED SILICON RECTIFIERS G.P, AND
SWITCHING DIODES. B8mall and very small
sizes. A real snip for cxperimentere, 85p per 100.
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HI-FI SPEAKERS (I5, 30, 40 & 100W)

FULL FI 12 INCH LOUDSPEAKER. This is undouhtedly
one of the finest loudspeakers that we have ever offered.
produced by one of the country's most famous makers, It
hu‘; die-cast metal frame and is strongly recommended for
HIFi load and Rhythm Guitar and public address. Flux
Density 11,000 gauss—Total Flux 44,000 Maxwells—Power
Handling 15 watts R.M.8. Cone Moulded flbre—Freq.
response 30-10,000 c.p.s.—Bpecify 3 or 15 ohme—Mains

resonance 60 c.p.s.—

mdunting lugs—Baflle hole 11 in. diam.—Mounting holes 4,
holes—}in. diam. on pitch circle 11in. diam.— Overall
A £6 speaker offered for only £4. plus 37p
D. & p. 12in. 40 watt £7 carr. 43p. 13in. 23 watt £8 carr. 63p.

height 5{in.

is Diam. 12in.—12}in. over

18in. 100 watt £19.50 carr. £1-50.

GP amplifiers. The bth
of parcel well over £5.

INTEGRATED CIRCUIT BARGAIN
A parcel of integrated circuits made by the famous Plessey Company. A
one-In-a-lifetime offer of Micro-electronlc devices well below cost of manu-
facture. The parcel contains 5 ICs all new and perfect, first-grade device,
definitely not subestandard or seconds. 4 of the ICs are aingle ailicon chip

addition you will receive a list of many different ICs available at hargain
prices 25p upwards with circuits and technical data of each,
only 81 post paid. DON'T MISS THIS TERRIFIC BARGAIN.

is a monolithic NPN matched pair. Regular price
Full circuit details of the ICs are included and in

Complete parcel

THIS MONTH'S SNIP

ELECTRIC TIME SWITCH

Made by 8miths these are AC mains operated,
NOT CLOCKWORK. Ideal tor mounting on
rack or shelf or can be built into box with 13A
socket. 2 completely adjustable time periods
per 24 houre, § amp changeover contacts will
ewitch circuit on or off during these periods.
£8-50, post and ins. 23p. Additional time
contacts 50p pair.

Just what you need for work bench or lab

DISTRIBUTION PANELS

4 x 13 amp sockets in metal box to take

standard 13 amp fused plugs and on/off switch with neon warninglight. Supplied
complete with 7 feet of heavy cable. Wired up ready to work, £8 less plug;
2225 with fitted 13 amp plug; £2.40 with fitted 15 amp plug, plus 23p P, & 1.

Sensitivity: 5 mv/m.
frequency: 465Kc/a or
output: 40mW.

less batteries.
charger 85p.

BARGAIN OF THE YEAR

MICROSONIC KEYCHAIN RADIO
7 transistor Key chaln Radio in very pretty

case, size 2} x 2} x 1}in—complete with

soft leather zipped bag. Specification:—
Circuit: 7 transistor superheterodyne.
Frequency range: 530 to 1,600 Kc/s.

Antenna: ferrite rod.

Loudspeaker: Permanent magnet type.

In transit from the East these seta suffered

slight corrosion aa the batteries were left in them but when this corrosion
is cleared away they should work perfectly—offered without guarantee
except that they are new. Price only $1-25 plus 13p post and insurance,
6 for £7, post free.

Intermediate
456Kc/s. Power

Pair of rechargeable batteries and

4 AMP VARIAC CONTROLLERS

With this you can vary the voltage applied to your circuit
from zero to 270 veolts without generating undue heat. One
obvious application therefore is to dim lighting. Ex equip-

ment but little used—as

half price—2£8 plus 75p post and ina.

19-PIECE SOCKET

Complete with wallor bench rack. Anidealgift for the
+ 23p; post and insurance.

motorist, 80p
ful aizes from }in to #in.

good'au new offered at approx.

SET ®

¥
LYY

Most use-

HONEYWELL PROGRAMMER
This Is a drum type timing device, the drum being calibrated in equal divisions

for switch ‘sde'.ting purposes with trips which arc

e for

They are also =~ M

ged to allow 2

per switch per

micro switches

There are 13 ch

each of 10 amp type operated by the trips thus
15 circuits may be changed per revolution.
Drive motor is maina operated § revs per min.

Some of the many uses of this timer are .
Machinery control, Boiler firing, Dispensing and Vending machines, Display
lighting animated and signs, Signalling, etc. Price from Makers probably over

£10 each.
terrific bargain.

8pecial snip price £5.75 plus 25p post and insurance. Don't mias this

MAINS CONNECTOR
A quick way to connect
equipment to the malns
safely and firmly; dis-
connection by  pluge
prevents accidental
switching on; has sockets
which allow insertion of
meter without disconnec-
tion; cable inlets firmly
hold one hair wire on up

‘to four 7,029 cables.
85p each.
gg‘r‘i‘i‘no ER
LLI
como" Electronically changes
DR“.I. speed from approxi-
sPEEDs mately 10 reve. to

maximum. Full power at
all speeds by finger-tip
control. Kit includes all
parts, case, everything

and fuli instructions
21-50, plue 13p post and Insurance.

BALANCED ARMATURE UNIT
500 ohm, operates speaker or micro
phone, so useful in Intercom or similar
circuits, 38p each, 28-50 doz.

295
°55)

PROTECT VALUABLE
DEVICES

FROM THERMAL RUN-
AWAY OR OVERHEAT-
ING: Thyristors, recti-
flers,transistors, etc.,
which use heat-
sinks can easlly be
protected. Simply
make the contact
thermosatat part of
the heat-slnk.
Motors and equip-
ment  generally,
can also be ade-
quately protected by bhaving thermostats in
strategic spots on the casing. Qur contact thermo-
atat has a calibrated dial for setting between
90deg. to 180deg.F. or with the dial removed
range setting is between 80 to 800deg.F. Price §0p.

THERMOSTAT
WITH

PROBE
This has a sensor
attached to a
15A switch by a
14in  length of
flexible capillary
20°F to 150°F so it is

tubing—control range ls
suitable to control s0il heating and liquid heating
especlally when in buckets or portable vessels as
the sensor can be raised out and lowered into the

vessel, This thermostat could also be used to
sound a bell or other alarm when critical temp. is
reached in stack or heap subject to ntanecus
combustion or if llquid 1a being heated by gas or
other means not controllable by the awitich.
Made by the famous Teddington Co., we offer
these at 85p each. Postage and insurance 14p.

MAINS MOTOR
Preclajon made — aa
used in record decks
and tape recorders—
ideal also for extractor
fan, blower, heaters,
ete. New and perfect.
Bnip at 50p. Postage
15p for firat one then
5p for each one
ordered.

NEED A SPECIAL SWITCH?
Double Leaf Contact

Very slight pressure
closes both contacts, 8p
each, 60p doz.
for
operating, 8p each, 48p
doz.

MINIATURE

WAFER SWITCHES

2 pole, 2 way—4 pole, 2 way—
3 pole, 3 way—4 pole, 3 way—2
pole, 4 way—3 pole, 4 way—3 pole
6 way—1 pole, 12 way. All at 18p
each. 31-80 dozen, your assortment.

WATERPROOF HEATING
ELEMENT

26 yards length 70W. Self-regulating
mperature control. §0p post free.

MICRO SWITCH

0 amp. changeover contacts, §p
each, 81 doz. 15 amp Model
10p each or $1-08 doz.

over £5 are post free.

‘Where postage ia not stated then ordera

Semiconductors add {p post.
free. 8.A.E. with enquiries please.

Below £5 add 20p.
Over £] post

ELECTRONICS (CROYDON) LTD

Dept. PE, 266 London Road, Croydon CR0O 2TH

Also 102/3 Tamworth Road, Croydon
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TRANSIST%RS H E N RY’S LOW - - SEMICONDUCTORS
BRAND NEW FULLY GUARANTEED cOST I NTEG RATED cl RGUITS LOOK AT THESE PRICES FOR
NEW LIST-—NEW PRICES QUANTITIES FROM STOCK
SEND FOR FREE COPY TODAY
an404  22plBAY3E  17plBYice  1spf WE OFFER FROM STOCK AN EXCLUSIVE RANGE “F“;S“:";;:Bu AFII;SH:l%g’ISp
2N696  17p|BCIO7  12p|BYI26  1SpROF BRAND NEW CERAMIC FULL SPECIFICATION 100 + 17p 100 + 170
ey 1ip[peiss  |2e|BYia; MPJLOW COST TTL 7400 RANGE OF INTEGRATED| 500 + isp 500 + 15p
IN706A 12p|BCII3  25p|BYZIO 40p CIRCUITS
IN930  25piBCII4 35p|BYZIl 35pRPare Price  Price Price Price] AF116Mullard 25p] AF117 Mullard 25p
2N1131 30p[BCIIS  32p|BYZI2  10pfNo. Description 1-49 50-99 100+ 500+ 25 + 20p 25 + 20p
2N1132 30p|BCII6 40p|BYZI3 25p #7400 Quad 2—Input Nand Gate 25p 20p 18p 15p 100 + 17p 100 + 17p
2NI302 20p|BCII6A 45p|37Z15 £1-0007401 Quad 2—Input Nand Gate Open Collector... 25p  20p 18p 150 500 + ISp 500 + ISp
2N1303 22p|BCII8 37p|GETI02 30p B7402 Quad 2—Input Positive Nor Gate ... 25p 20p 18p 15p
2N:304 ﬁ" 221;9 ;‘739 SE;&I“I) ;gp 7:84 :E; :nverter T - .. 25p 20p I8p I5p
2N 1305 p 4 (. PR 7405 nverter Wit pen oliector.. Lh 25 20 18 15
INI306 25p[BC135 0p|GET882 25pf7410 Triple 3-Input Nand Gate ... . zs: 200  isp 36 ZIN103SPNT S pEIEI281 9l xas13Sh
2N1307 25p|BCi36 35p|MATIO0 25pl7430 Single 8-Input Nand Gate ... ol 25p 200 i8p  15pf llard ] 1o + 3%
2N1308 30p[BCI37 40p|MATIOI 30pR7440 Dual 4-Input Buffer Gate ... 15p 20p 18p 15p ilicon Power = + 1)9
INI309 25p|BCI38  40p|MATI20 25pf7441 BCD To Decimal Decoder and NIX Driver ... £1:00 90p 80p  75p o0 + 42 o + e
2NI613 22p{BCI47  17p|MATI2I 30pll7442 BCD To Decimal Decode (TTL) ) £100 90p B80p 75p + 50p 00 + 20p
2NI71t 25p|BCI48  12p{MJ280I £1-3787450 Dual 2-Input And/Or/Not Gate—Expandable 215p 20p 18p 15p
2N2147 75p|BCI49  20p|MJ2901 £2-25%7453 Single B-Input And/Or/Not Gzte—Expandable 25p 20p 18p 1508 g Fyoo 65p] IN2646 50p
2N2160 65p|BCI154 37p|MIE370 97pQ7460 ODual 4-Input—Expandable ... 20p 18p 15p 1000MC/$ P Motorola
2N2218 30p|BCY57  20p|MIE520 87p 7470 Single JK Flip Flop—Edge Triggered.. 35p  30p 25p D orMeo Unijunction
2IN2219 32p|BCI58 17p | MJE2955 7472 Single Master Slave JK Flip Flop 35p 30p 25p 100 + 55p o
2N2222 30p|BCIS9  20p €):3707473 Dual Master Slave JK th Flop 40p 350 30p 500 + sop 100 + 37p
IN2222A 37p|BCI77  25p|MIE305S 8707474 Dual O Flip Flop 40p  35p  30p + Sop 500 + 33p
2N2369 20p|BCI78  25p|MPFI02 42p07475 Quad Bistable Latch 45p 40p 35p || T———————
2IN2484 35p|8C179  27p|MPFI03 35p07476 Oual Master Slave Flip Fiop With Preset 45p  40p  ISplAFie 30p| ——
2N2646 50p Four Bit Binary Counter . - 90p 80p 75p 0 Siemens V.H.F. | AF186 40p
2N2904 30p BCD Decade Counter ... . 90p 80p 75p 25 + 25p Mullard V.H.F.
2N2904A 32p Divide by 12. 4 Bit Binary Counter £1:00 90p 80p 75p 100 + 22p 5 + 35p
2N290S 37p Divide by 16. 4 Bit Binary Counter £]1-00 90p 80p 75p 500 + 19p 100 + 30p
2N290¢ 30p Dual Entry 4 Bit Shift Register , £)-00 90p 80p 75p 500+ 25p
2N2906A I2p 4 Bit Up Down Shift Register - X £1-00 90p 80p 7S e — | ———
2N2907 37p|B 5 Bit Shift Reg-ster £1-:00 90p 80p 75p § ©OC170Mullard25p)
2IN2926 12p Data available for above in booklet form, price IOp. (Ref No. 30) 25 + 2lp BYZI3 250
2N3011  25p Larger quantity prices, Extn, 4. Dual Inline 14-pin Sockets 30p eoch. |6-pin 35p each. 100 + 17p
2N3053 25p 500 + I5p Mullal;d:Azol:OV
%:ggg; ;gp TRIACS GENERAL ELECTRIC R.C.A. INTEGRATED T —— 100 + 17p
2N3525 £1-10 Pl Cur- (Al stud mounting) HCIRCUITS—LINEAR TYPES [oci7iMallarasop) 590 + !59
2N3702 12p|B Volts rent |—49 504 100+ 500+ CA3005 £120 CA3035 £)25 25 + 127p | eeee—————
2N3703 12p 100 3A 90p 750 65p  60pWCa3gil | 75p CA3036 90 100 + 226 BC107, BC108
IN3704 17p 200 3A 95p 80p 7T0p  65p P ,

CA3012 90p CA3039 85p || eensems——— ) AC 09 12p cach
2N3705 I5p 400 3A £1.00 850 75p  TOpWCA3014 £).45 CA304] £110 1.T.T. Pl
IN3707 15p 100 6A €100 85p 750 700 R30S 100 EA3043 €140 JBYI27 200 35 e
IN3709 12p 200 6A £120 £1-00 BSp  B0pREL3030 £125 CA3044 £1-25 [| Mullard 1,000V 168 318
2N3710 2P 400 6A €125 £110 £100  NpRa30)| £1-55 CA3046 85 amp Plastic 500 § 807
2N3819 35p 100 10A £1:25 £110 £1-00 90p B5p T 17 00 + 8p

: : PR CA3023 €125 CA3048 €225 (3 1000 + 6p
IN3820 60 200 10A €935 £120 £1-10 £1-0cQ=R3000 £ 08 Casos) £i 35 100 + 15p
2N4058 |7p 400 10A €150 €335 £1-20 €1 10f=R3000 00 500 + 13p
2N4061 15p 100 ISA £1:65 £1'50 £1-35 £1-20 ——
2NS457  35p 200 ISA £1-75 £1-60 £)-45 £1-30 Data notes 10p (Ref. No. 30) —_—— O CPT) 97p
2N5458 37p ggg 12: ﬁgg :Il;; u%) £)-40 BCII3 sczs 25p| Mu!{ard Photo
2N5459  50p - 25 £1:10 £1-00 25 + 20p S + B5p
25301 50p 500 10A £175 £1-50 £1-35 €125l INTEGRATED SRS 100 + 17p 100 + 80p
25302 50p 500 ISA €225 €200 £1.73 £1-55fPA2 iz e H 500 + 15p 500 + 75p
25303 60p DIAC ST2 120p TAA263 Mullard .. .. 5
25304 75p Larger Quantity Prices on Application, Ext. 4. TADI00 Mullard... ‘1-00
40250 50p TADI10 Mullard... ... €2 100 0 ocas 62p
40361 55p | MC1303 Motorola ... £2-60 S eE B Pl Mullard Power
10362  80p SILICON RECTIFIERS UL900 ~ Fairchild . 40p | SILICON Diodes 25 + 55p
AAY30 10p I AMP MINIATURE WIRE ENDEDJUL3!4 Fairchild FL40p tooli % 100 + 50p
AAY42 ISp PLASTIC RECTIFIERS o e aachild = D) 500 1 &8 500 + 42p
AAZI3 12p 0 100 500 1000 LA709C Fairchil o ;sp 1200 & 49 1000 + 40p
AAZIT 10op Tyzp(;m PIV. 1-49 + + ¥ MC1304 Motorola . d -] —
ACI07 37p IN4 S0 8p 7p 6p Sp 4p ————
ACI26  25p IN4002 100 9p B8p 7p 5ip 4ip ZENER DIODES ©C7) Maullard 150
ACI27 1Sp IN4003 200 10p 9p 7ip 6p 5p N400M/W 5% | WATT 59 [| ©C42 Mullard 30p 25 + 12p
ACI28  25p IN4004 400 10p 9 8 7p 6p AMINIATURE | PLASTIC 15 + 2%p 100 + 10p
ACI76 125p IN400S 600 12p 19p 90 7ip Tp WMBZYS8B rangeall | WIRE ENDS 100 +23p 500 + 8p
ACIBT  30p IN4006 800 15p l4p 12p llip 9p Wvoltages 3:3v-! 68V all volt- 500 + 21p T —
ﬁclea ]gp IN4007 1000 20p 16p 13p 12p 10p W33V |5p each ages to 100V 1000 + I8p O RPI12Mallard50p
AR 8 15 AMP MINIATURE WIRE ENDED | 25+ 120 | 25peach =~ = | wems—) = 057 450
ACYI9 18 PLASTIC RECTIFIERS 0 + 10 +200  Boc45 Mullard 15p] 100 + 42p
cY P 500 + 9 100 + 18p 500 + 40,
ACY20 12 S0 100 500 1000 H oo 25 + 13p 0 + 40p
2 Type  PLV.1-49 } + 4 + [ 1000 + 8p 500 + l6p 100 + 12p
ACY2l 22p any one type 1000 + ISp L]
S0 10p 9 Bp Tp 6p 14 500 + 10p
ACY22 17p SR A ¢
ACY39  s0p 100 1ip 100 9 8p  TpN3 WaATT 7 GO0 1000 + 80 FaNe30 25
ACYs0 15p 200 12p llp 10p 9  8pRpLASTIC 7 WATT E— — 25 + 23p
ADI40  50p 400 11p llp 10p S0 B8P RWIRE ENDS|STUD ©CT5 Muliard 25 100 + 20p
ADI49  50p 600 15p 13p llp 10p  9pQsc/ MOUNTING 3o APl s00 + 17p
ADI6I  37p |5°° ';’)P 15p 13p 12p  10p Rajivoleages6-B- | 5% 150 + 170 1000 + 15p
ADl62 37p 000 20p 17p I5p 130 11pQio0V 10p each | All  voltages 500 + 15p
AFI 14 25p 3 AMP PLASTIC WIRE ENDED 25 + 27p 5-1V-100V 40p 1000 + 13p S
AFHIS 25p RECTIFIERS 100 + 25p each ©C72 Mullard 25p
AFlI6  2Sp S0 100 S00 1000 500 + 23p 25 + 35p T———— 25 + 20p
AFI17 259 Type PLV.I-49 + + + + 1000 + 21p 100 + 30p Nocao 97p) 100 + 176
AF! 1B 62p 50 20p 18p I7p l6p 14p any one type any one type Mullard 100V 500 + I5p
ﬁ;:g; L 100 gop 1sp 180 I7p 150 25 + 850 1000 + 13p
’ [< 200 2p 20p |9p 8p P 100 + 80p S
AFI26  ITp 400 25p 23p 2lp 20p 18p POWER RECTIFIERS 500 1 758
AF127 i7p 600 26p 24p 13p 1lp 20p | SILICON RECTIFIERS STUD oca3 25p
AF139  30p 800 27p 25p 24p 23p 2p[|MOUNTING 6 AMP RANGE T — 25 + 20p
AFI78 PL7007 1000 30p 28p 26p 24p 21p P.LV. 1-49 504 100+ N ©C44 Multard | 7p 100 + 17p
AF179 BYZI0 800 40p 3I5p 30p 25 + I5p 500 + I15p
AF180 POTTED BRIDGE RECTIFIERS BYZ1I 600 35p 30p 25p 100 + 13p 1000 + 13p
AFI81 (SILICON) SIZE {in x {in  {in BYZI2 400 30p 25¢p 120p 500 + 110 | cmum—
AF186 P.ILV.Current 1-49 SO+ 100+ 500+ BYZI3 200 235p 20p |I7p 1000 + 10p
AF239 000 2A 60p 55p 50p 45pfJ10 AMP RECTIFIERS ce4 25p
ASY26 p 65p 60p 55plISKI03 100 45p 40p  37p | S—— 25 + 20p
ASY27 20p|DISCOUNTS 75p 70p 65pfJSK203 200 50p 45p 42pf O CI)39Mullard2Sp| 100 + 17p
ASY28 220| oo/ 12 60p 55p 50p I SK403 400 55p S0p 45p 25 + 20p 500 + 15p
ASY29 7p| 1597 25 70p 650 60pfISK603 600 60p 550 50p 100 + t7p 1000 + 13p
ASYE7 42p| 209 100+ 75p 70p  65p[ISK803 T0p 65p 500 + 150  { eose—
ASZ2] 65p 80p -75p 70pf1S AMP nscnnsns
BALIS Any one type 80p 75p 700 U1 100 55p 50p 45p || eee—— A F239 41p
BA164 LARGER 70p 650 60pfiSL2 200 sop 55p  50p ll © €8 Mnllard 25p |15 + ;gv
BAXI3 QUANTITIES 80p 750 70p  65pfISL4 400 65p 60p 55p 25 + 20p Sgg W 4
BAXI6 P 5p| PHONE £1°10 £1-00 90p 80pfSL6 600 75p 70p 65p 100 + 17p ! + 250
BSY9SA ISpIEXTN: 4. £1-25 £1-10 £} 80p 500 + 15 000 + 20p

- NEW LIST - NEW PRICES | DISCOUNTS e respectiully ask
SEMI-CONDUCTOR DEPARTMENT 1971 _#'RANSISTDR 109, 12-+ ANY ONE ﬁslo:::s‘lo izcalzde

303 EDGWARE RD., LONDON, W2. TEL: 01-723 1008/9 } LIST 1000 - 159, 25+  TYPE a minimum £1.00 per o1der,

RADIO LTD. CALLERS 356 EDGWARE ROAD W2. |copv raoav. " | ALL oRoens Saves postage ne mel.
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TRANSISTOR RADIOS
TO BUILD YOURSELF

Backed by after sales service

NEW! roamer eight mk 1
WITH VARIABLE TONE CONTROL

7 Tunable Wavebands: Medium Wave 1, Mediuny Wave 2, Long Wave, S.W.1, 8.W.2, 8.W.3,
4 section 24in.

performance.
Tape record socket.
Switched earpiece socket complete with earpiecc for private listening. 8 tran-
4in speaker. Air spaced ganged tuning condenser.

and Trawler Band. Built-in ferrite rod aerial for Medium and Long Waves.

retractable chrome plated telescopic aerial for Short Waves for maximum
Push-pull output using 600Mw type transistors.  Socket for car aerial.
Selectivity switch.
sigtors plus 3 diodes. Famous make 7
switch volume control.  Wave change switch and tuning control.
shade with gold blocking. Bize 8 x 7 x 4in approx.

parts).

Oversea

£6-98 Frach

90p

Total building costs
Post, packing and insurance 41p

Attractive case in rich chestnut
Easy to follow instructions and diagrams
make the Roamer Eight a pleasure to build. Parta price list and easy build plans 25p (FREE with

Onjoft

roamer seven
mk IV

7 TFULLY TUNABLE WAVE-
BANDS—M.W.1, M.W.2 LW,
8.W.1, 8.W.2, 8.W.3 and Trawler
Band.  Extra Mediun waveband
provides easier tuming of Radio
Luxembourg, etc. Built in ferrite
rod aerial for Mediam and Long
Waves. Retractable 4 section 24in
chrome plated telescopic aerial for
peak Short Wave listening. Socket
for Car Aerial. Towerful push-pull output. 7 transistors
and two diodes including Micro-Alloy R.F. Transistors. Famous make
7 x 4in P.M. speaker. Air spaced ganged tuning condenser. Volumejon/off control,
wave change switches and tuning contrel. Attractive case with carrying handle. Bize
9 x 7 X 4in approx. Easy to follow instructions and diagrams make the Roamer 7 a
Ppleasure to build, Parts price list and easy build plans 15p (FREE with parts).

Total building costs

£5:98

Post, packing and insurance 41p
Overseas P. & P. 90p

Personal Earpiece with plug andswitched socket
for private latening, 30p extra.

NEW!

transeight

SIX WAVEBAND
PORTABLE WITH
3in. SPEAKER

Attractive case in black with
red grille and black knobs and

dial with spun brasa
inserts. 8ize 9 x 5} « 2¢in.
approx. Tunable on Medium and Long

Waves, 3 Bhort Waves and Trawler Band. .
Sensltive ferrite rod aerial for M.W. and L.W. Telescopic aerial for 8hort Waves.
8 improved type transistors plus 3 diodes. Push-puil output. Battery economiser
switch for extended battery life. Ample power to drive a larger speaker. Parts
price list and easy build plans 25p (FREE with parts).

Total building costs

£4-48

Post, packing and insurance 31p
Overseas P. & P. 70p

Earpiece with plug and switched socket
for private listening, 30p extra.

pocket five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND
PORTABLE

WITH SPEAKER

Attractive black and gold case. Bize 5%« 1}

3}in. Tunable over both Medlum and Long Waves
with extended M.W. band for easier tuning of

Total building costs

Luxembodrg, etc. 7 stages—5 transistors and 2 Post,
diodes, supersensitive ferrite rod aerial, fine tope u .'
moving coil speaker. Easy build plans and parts packing

price list 8p (FREE with parts).
Earpiece with plug and switchel socket for private
listening, 30p extra.

IMPROVED MODEL !

roamer six
SIX WAVEBAND PORTABLE

WITH 3in. SPEAKER

Attractive black case with red grille and black
knobs and dial with spun brass ingerts. Size 9 53 %
2¢in. approx. Tunable on Medium and Long Waves,
twg Short Waves, Trawler Band plus an extra M. W,
band for easier tuning of Luxembourg, etc. Sensitive
ferrite rod aerial and latest telescopic aerial for

and insurance 21p
Overseas P. & P, 55p

Total building costs

Bbort Waves. Improved clrcuit, 8 stages—6 tran- Post
sistors and 2 diodes Including Micro-Alloy R.F. » H
Transistors, etc. Easy build plans and parts packing

price list 10p (FREE with parts).
Earpiece with plug and switched socket for private
llstening, 30p extra.

and insurance 26p
Overseas P. & P. 70p

transona five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND
PORTABLE

e SRR Total building costs

Attractive case with red speaker grille. Size [H
4}in x 1}in. 7 stages—5 translstors and 2 diodes, ™ Post,
{errite rod aerlal, tuning condenser, volume control. packina

fine tone moving coil speaker. Easy bulld plans and .
parts price list 8p (FREE with parts), and insurance 22p
Earpiece with plug and switched socket for

private listening, 30p extra. Overseas P. & P, 55p

RADIO EXCHANGE LTD

| 61a, HIGH STREET, BEDFORD.  Tel. 0234 52367 |

* Callers side entrance Barratts Shoe Shop
* Open 10-1, 2.30-4.30 Mon.-Fri. 9-12 Sat.

Practical Electronics May 1971

lenclose £ ... ... .. please send items marked |
ROAMER EIGHT O ROAMER SEVEN []
TRANSEIGHT O POCKET FIVE O |
| TRANSONA FIVE [ ROAMER SIX O
Parts price list and plans for...........................
| Name |
Address.... ... |
| e PE 29
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Greatnew OFLFER
DIOTRAN

BRAND

15p |AFIIS
p APl

8Cl140
BCI41
8Ci42
BC143
BCI145

BCY3!
8CY32
BCY33
BCY34
BCY70
BCY7I
BCY72
p BCZII
B8DI121
BDI123
BDI124
BDI3}
BDI132
8DY20
BFIIS
BFI17
BFI18
BFI19
BF152
BF153
BF154

35918C209
35p | BC209
25p BC212L
4Sp‘BC2I3L
35p|BC213L
35p |BC214L
25p BC22S
JOp‘ BC226
30p | BC3I7
30p‘ BC3I8
35p | BC319

45p8CY30
SILICON

1,000,000 jlicon

NPN PNP PLASTlC AND TRANSISTOR
METAL CAN TYPES LLHRICLY

Clearance of manufacturers' seconds, selected in
types and guaranteed no open or short circuit
units. |deal cheap transistors for radio enthusiasts,
manufacturers, schools and colleges.

TYPE STNIB. Silicon Planar Transistors npn
TO-I1B Metal Can. Types similar to: 2N706,
2N2220, BSY27-95A, BSX44-76-77.

Price: 500 £9, 1,000 £15
Planar Transistars pnp
TO-18 Metal Can. Types similar to: BCY70-72,
2N2906-7, 2IN24l| and BCIB6-7. Also used as
comp!Bemen(ary to the above npn type device type

STNI
Price: S00 £9, 1,000 £15

TYPE STNL. Silicon Plastic Epitaxial Planar
Transistors TO-92 case. 1.C. 200mA, 300mW
medium to high gain, available in npn or pnp and
types similar to: NPN2 2916—1N17I 1 —2N3391—
2N3707 — 2N3711 — BC167-8B-9.

Price: S00 £7-50; 1,000 £13
TYPE STPL. As above but in pnp and similar to
types 2N5354-56, 2N4058-2N4061 and 2N3702-3.
Also used as_complimentary to the above npn

devices type STNL.

Price: 500 £7-50; 1,000 £13
TYPE STNK. Silicon Planar Plastic Transistor
npn w-:h TO-18 pin circular lead configuration, |.
200mA, 300mW and similar to BCI07- -9 BC 170,
BCI173, BCI81-|84 BC237-8-9 and BC337

Price: 500 £9-50; IOOO £16
When ordering, please state type required, i.e.,
STNK or STNI8, ctc.

1BCI137

AFl114 17p(BCI39 BF271

TYPE STPI8. Silicon

436

NEW FULLY GUARANTEED DEVICES

BF272

80p |[EC403
BF273

15p| ORPED  40p|
?79 ORP61
35p |MATIOI
37p|MATI20 15p | TiS43
121 17p|UT46
43p | V40SA
43p|V410A
30p|2G 30!
50p|2G302

JSp

40p |2G339A
np 2G344
p|2G345
109 2G371
22p 2G3718
15p 2G374
12p|2G377

15p 2N527
20p 2N696
20p 2N697
15p |2N698
17p|2N699
15p 2N706
15p | 2N706A
25p 2N708
27p| IN709
27p 2NT71 1
25p 2N717
25p|2N7I8
33p|2N718A
35p 2N726
17p|2N727
45p|2N743
43p|2N744
43p/2N9H4

17
ORPi2 17p!

1,000, 000 TRANSISTORS
FOR SALE
Clearance of pnp Silicon Transistors from
the 25300 (TO-5) and 25320 (SO-2) range
and similar to the GC200-205 and BCY30-34
series. ldeal for Amateur Electronics, Radio
.Hams and for experimental use in Schools,
Colleges and Industry.
Approximate count by weight:
100 off—75p (plus p. & p. 10p)
300 off —£1-75 (plus p. & p. 15p)
500 off—£2-50 (plus p. & p. 174p)
1,000 off—£4 (plus p. & p. 25p)
10,000 off  £38 (plus p. & p. 55p)
Large quantities quoted for on request.
EXPORT INQU!RIES WELCOME

DIOTRAN

SALES
POBOX5 WARE HERTS

Full Money-Back
Guarantee

35p 2N 1890
2N1893

IN9iI8
IN929
2N930

30p |2N2714 2N3704

2N 131
2N1132

27p |2N2925
27p 2N2926
17p [(G) 12p
20p |2N2926(Y) I 1p
35p |2N2926

45p |(O)

37p 2N3010

60p 2N3011

75p |2N3053

13p

20p 2N3392
25p | 2N3393
27p 2N3394
22p 2N3395
22p 2N3402
27p 2N3403
17p 2N 3404
15p 2N340S
15p 2N3414
50p 2N3415
50p 2N3417
55p |2N3525
22p | 2N3702
22p/2N3703

7p
BYZI10 p' OA79 8p iN4148

TRANSISTOR EQVT. BOOK
2,500 cross references of transistors—British,
European, American and Japanese. A must
for every transistor user. Distributed by
DIOTRAN SALES. 75p EACH

SIL.}% P. DIODES
JOPIV (Mln ) 100
Sub-M 500
Fully Tes(ed 1,000
Ideal for Organ Builders.
BRAND NEW FULLY TESTED EPOXY
CASE UNIUNCTION TRANSIS-
TORS. Type TIS43 and BEN 3000 and re-
placement for 2N2646. Full data available,
LOWEST PRICE AVAILABLE ANYWHERE.
100 off 20p each = £20; 500 off 17{p each =
£87-50; 1,000 off I15p each = £150. Sample
devices ]Sp each on request.
HIGH QUALITY SILICON PLANAR
DIODES, SUB-MINIATURE DO-7_Glass
Type, suitable replacements for OA200,
OA202, BAY3B, 15130, 15940. 200,000 to
clear at £4 per 1,000 pieces. GUAR.80% GD.
OA9 GERM. DIODES 3J0PW 45MA
DO-7 GLASS. 30,000 Available New and
Coded. Price £3 per 100, £11 per S00, £17
per 1,000 pieces. Oncesold cannot be repeated.

FULLY TESTED DEVICES AND
QUALITY GUARANTEED—SURPLUS
TO REQUIREMENTS

©OA202 Silicon Diode. Fully Coded. ISO PIY
250mA Qty. Price £30 per 1,000 pie

0A200 Silicon Diode. Fully Coded SOPIV
250mA Quy. Price £25 per 1,000.
BY100 SIL. RECT'S 800 PIV SS0mA. |49
123p each; 50-99 | Ip each; 100-999 10p cach;
1,000 up, 9p each. Fully Coded. It Qlty.
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Practical Electronics Classified Advertisements

RATES: 74p per word (minimum 12 words). Box No. 74p extra.

Advertisements must be prepaid and.addressed to Classified

Advertisement Manager, ' Practical Electronics " IPC MAGAZINES LTD., Fleetway House, Farringdon Street, London EC4A 4AD

MISCELLANEOUS

MISCELLANEOUS (continued)

MISCELLANEOUS (continued)

NO NEED TO WORRY ABOUT
A TRANSMITTING LICENCE

because this GPO approved transmitter/receiver
kit does not use R.F. and you can get one easily.
Your transmissions will be virtually SECRET since
they won't be heard by conventional means.
Actually it’s TWO KITS IN ONE bgcause you get all
the printed-circuit boards and components for both
the transmitter AND receiver. You're going to find
this project REALLY FUN.-TO-BUILD with the
EASY-TO-FOLLOW instructions. An extremely
flexible design with quite an AMAZING RANGE—
has obvious applications for MOUSE-TO-HOUSE
USE, SCHOOL PROJECTS, LANGUAGE
LABORATORIES, SCOUT CAMPS, etc.

GET YOURS! SEND £520 NOW
TO: 'BOFFIN PROJECTS’
DEPT. K2010

4 CUNLIFFE ROAD
STONELEIGH, EWELL, SURREY

FASCIA PANELS, hi-fi equipment, etc., etched
aluminium to individual specifications, $.A 1.
details. R. MARSH, 29 Shelbourne Road,
Stratford on Avon, Warwicks.

MUSICAL MIRACLES

WAA-WAA Pedal, Complete kit of all parts,
robust cabinet, mechanism and instructions,
Huge sales, well proven design. Ontly £2-45
complete. Or built and tested £4-75 post free.
Rhythm Box, Build your own from our pre-
built electronic circuit modules, e.g. box giving
waltz, foxtrot, etc., costs under £17,

rgan Percussion units £14, Bass pedal and
other fascinating effects, fuzz, reverb, etc.
Send I5p for list: D.E.W. LTD.
254 Ringwood Road, Ferndown, Dorset

_ 12 VOLT
FLUORESGENT LIGHTS

Beat Power Cuts, 12 ins 8 watt Tube, ideal
for Caravan, Tent, Emergency Lighting, etc.,
Fully Transistorised, Low Battery Drain,
with ON/OFF Switch and 12V Socket to
Run other Lights or 12V Equipment.

Unbeatable at £3-30
orin kit form £2-90

4 WATT GRAM AMPS.

Volume and tone controls, mains operation,

3€2 output, new and boxed £3-63 :%SJ

post paid

SALOP ELECTRONICS
23 Wyle Cop
Shrewsbury, Shropshire

Callers welcome

S.A.E. for lists

We stock all those components and materials
required by the home Hi-Fi constructor,
including speaker grille fabrics, BAF wadding,
Peerless speaker kits, Helme Cabinet Kits,
cross-over networks, inductors, etc. Special
offers also available. Send 4 x 3p stamps
NOW for your copy of our new fully illustrated
catalogue (catalogue cost refunded against
purchases over 50p). No cailers please, mail-
order ONLY.

A UDIOSCAN
4, PRINCES SQUARE,
HARROGATE, YORKS.

BUILD IT in a DEWBOX quality cabinet
2in X 24in X any length. DEW LTD.,
Ringwood Road, Ierndown, Dorset. S.A.E.
for leaflet. Write now—right now.
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Dimmerswitch%
Wil dim wp to 400 watts of Incandoscont lghting

from zoro te (ull britlance. This unlt simply raplaces
the normal Hght switch, and Is fltted ln 2 matter of
An M

PRICE

Built & tested : £3-35 e

Diathane Ltd.

111, Sheffield Road, Wymondham, NORFOLK.
£0-10 postage & packing

NEW! NEW!! NEW!!!
The Sweetest Sound You Ever Heard

An exciting new, all silicon, power amplifier
module to a complecely NEW design. Minimum
cross-over distortion, not dependent on supply
voltage, eliminates unpieasant ‘transistor sound’.
Specially designed to work well from simple,
unregulated power supply, 50-58 v. 1l cransistors,
short circuit proof, unconditionally stable, tem-
perature stabilised. 400 m/v input for 30 watts
RMS (8 ohms). Output impedance 8-16 ohms.
Completely built on 16 swg heatsink. Neat,
space-saving, upright mounting. Fully tested and
guaranteed with comprehensive instructions,

£8:75 each. P. & P. 15p. Stereo pair. Post free

Coming Soon! Matching Mono/Sterec Pre-
amplifier designs to the same high standard.
Available in Kitform. Telephone: Sheffield 36568

ELECTRONIC SUPPLIES
P.O. BOX 148, SHEFFIELD $17 3EX

R AR S S|
PSYCHEDELIC
LUMINOPHONICS

Or is this just another way of referring to FANTASY?
Either way, our Projects 24 an
come within this category—THINK
YOU WOULD HAVE WITH SOMETHMING LIKE
THIS AT A PARTY! There are MANY OTHER
UNUSUAL PROJECTS TOO-—how about an
ELECTRONIC STETHOSCOPE for LISTENING
THROUGH WALLS, etc, or a TRANSMITTER/
RECEIVER that doesn't use RF, SO LICENCE
WORRIES ARE OVER! Then there's another
project for a "LEARNING MACHINE—imagine
one_ of these in YOUR BACKROOM; YOUR
FRIENDS WOULD BE AMAZED! If REALLY
UNUSUAL projects interest you, then WE'VE
GOT WHAT YOU WANT. In a few days from
now YOU COULD BE IN THE *“SCIENCE-
FICTION" WORLD OF “BOFFIN""|

DON'T PUT IT OFF! SEND 15p for your list—NOW

BOFFIN PROJECTS
4 CUNLIFFE RD., STONELEIGH, EWELL, SURREY
Designs by GERRY BROWN and JOMN SALMON
and presented on TV

CLEARING LABORATORY, scopes, V.T.V.M's,
V.0.M's, H.8. recorders, transcription
turntables, electronic testmeters, calibration
units, P.S.U.'s, pulse generators, D.C. null-
potentiometers, bridges, spectrum analysers,
voltage regulators, sig-gens, M/C relays,
components, etc. Lower Beeding 2386,

— TOP TRANSISTORS

Unmarked but brand new and individually
tested. We will refund your money and
postage in full if any of our transistors are
found to be fauity. All at 9p each or

Any 15 transistors for only £1-90

ACY22 BFY5| 0C72 2N3702
BCl08 BFYS2 0C202 2N3703
BCl09 8SY27 ZTX 300 2N3705
BCI68 OC45 2N706 2N3706
BCI169 ocri 2N2926 2N3708
MONEY BACK GUARANTEE. P. & P. |0p.

J. M. KING (D)

|7 Buckridge, Portpool Lane, London E.C.|

FOR SALE

S8EEN MY CAT? 5,000 items. Mechanical and
Electrical Gear, and materials. S.A.E. K. R.
WHISTON, Dept. PE, New Mills, Stockport.

MORSE 7Ty

FACT NOT FICTION. It you start RIGHT
you will be readiug amateur and commercial Morse
within a month (normal progress to be expected).

Using scientifically prepared 3-speed records you
automatically learn to recognise the code RHYTHM
without trunsiating. You can't help it, it's ns easy aa
learning a tune. 18 W.P.M. in 4 weeks guaranteed.

For details and course C.0.D. ring 8.1T.D. 01-660 2896
or aend 4p stamp for explanatory booklet to:

GSHBSC (Box 19), 45 GREEN LANE, PURLEY, SURREY

CATALOGUE NO. 18, Electronic and Mechan-
ical Components, new and manufacturers’
surplus. Credit vouchers value 50p. Price
23{, including post. ARTHUR SALLIS
RADIO CONTROL LTD., 28 Gardner Street,
Brighton, Sussex.

MADE ! l

PRACTICAL ELECTRONIC8 from No. 1 to
current issue, with binders and indexes, accept
best offer—Box No. 36.

WANTED

CASH PAID for New Valves. Payment by
return, WILLOW VALE LELECTRONICS,
4 The Broadway, Hanwell, London. W.7.
01-567 5400/2871.

WE BUY NEW VALVES. Cash sent by
return. A.D.A. MANUFACTURING CO.,
116 Alfreton Road, Nottingham.

TOP PRICES PAID
for new vaives and components
Popular T.V. and Radio types
KENSINGTON SUPPLIES
(B) 367 Kensington Street

Bradford 8, Yorks.

HIQHEST CASH PRICES for tape recorders.
9.30-5. Immediate quotations. 01-472 2185,

MUSICAL INSTRUMENTS

ELECTRONIC ORGAN
DIVIDER CIRCUITS

These i.c, divider circuits contain one master
oscillator and six dividers. The output is square
wave with a rise time of approximately 20 n secs.
and size is only 24" x 13" x }",

Price £3-75 each or £42 per dozen. Edge Con-
nectors are available at 224{p each. 6WO
please, to:

AUDIONIC, 105 Anson Road
Great Wyrley, Walisali WSé 6P




previous training in Electronics and Radio.
available following the TV course.

TELEVISION AND RADIO TRAINING

(DAY ATTENDANCE COURSES)

This private College provides theoretical and practical training in Radio and TV Servicing. Courses of one
year's duration, with daily attendance, are available for beginners and shorter courses for men with
Training courses in Radar and Radio Transmission are also
Werite for prospectus to : London Electronics College, Dept. B/3,
20 Penywern Road, Earls Court, London, S.W.5. Tel. 01-373 8721.

EDUCATIONAL

HUNDREDS OF TOP PAID JOBS in engineer-
ing await qualified men. Get a certificate
through B.I.E.T. Home Study-—Mech., Elec.,
Auto., Radio, TV, Draughts., Electronics,
Computers, Building, etc. Send for helpful
FREE book, B.I.LE.T., Department 125K,
Aldermaston Court, Reading, RG7 4PF.

QET INTO ELECTRONICS—Dbig opportunities

for trained men. Learn the practical way"

with low-cost Postal Training, complete with
equipment. R.T.E.B., City & Guilds,.Radio,
TV, Telecoms, etc. For fres informative
Guide, write CHAMBERS COLLEGE (Dept.
2.’1:’61“}{), Aldermaston Court, Reading, RG7

A.M.8.E. (Elec.), City & Guilds, R.T.E,B.
Cert., Radio Amateurs’ Cert., etc., on “*Satis-
faction or Refund” terms. Wide range of
courses in Elec. Engineering, Design, Instal-
lation, Repairs, Refrigeration, Eiectronics,
Radio and TV., etc. Send for full details and
illustrated book — FREE. BRITISH
INSTITUTE OF ENGINEERING TECH-
NOLOGY, Dept. 124K Aldermaston Court,
Reading, RG7 4PF.

MEN! You can earn £50 p.w. Learn Computer
Operating. Send for FREE brochure—
LONDOXN COMPUTER OPERATORS
TRAINING CENTRE, (95 Oxford House,
9-15 Oxford Street, London, W.1.

SERVICE SHEETS

RADIO TELEVISION, over 8,000 Models.
JOHN GILBERT TELEVISION, 1b Shep-
herds Bush Rd., London, W.6 (01-743 8441).

SERVICE SHEETS. Radlo, TV, etc., 8,000
models. List 19p. S.A.E. enquiries. TELRAY,
11 Maudland Bank, Preston.

SERVICE SHEETS (1925-1971) for Televisions,
Radios, Transistors, Tape Recorders, Record
Players, etc., by return post, with free Fault-
Finding Guide, Prices from 5p. Over 8,000
modeis available. Catalogue 13p. Please send
8.A.E. with all orders/enquiries. HAMILTON
RADIO, 54 London Road, Bexhill, Sussex.

LARGE SUPPLIER
OF

SERVICE SHEETS

T.V., RADIO, TRANSISTORS, TAPES, CAR RADIOS
25p EACH, MANUALS FROM 50p
PLEASE ENCLOSE LARGE S.A.E. WITH ALL
INQUIRIES AND ORDERS,
OTHERWISE LETTERS NOT ATTENDED TO
(Uncrossed P.O.’s please, original
returned If service sheets notavailable.)
FEREE TV’ FAULT TRACING CHART OR TV
LIST ON REQUEST WITH ORDER
C. CARANNA
71 BEAUFORT PARK, LONDON, N.W.11

MAIL ORDER ONLY

LADDERS

VARNISHED TIMBER LADDERS from manu-
facturer, LOWEST PRICES anywhere:
, £6:20; 17ft extd., £6-50; 20ft
extd., 87; 21ift extd., 87-75; 24ift extd.,
£8-90; 29ft extd., £10-25; 31ift triple extd.,
£12-26; 36ft. triple extd., 818. Carr. 80p. Free
Lists. Also Aluminium Ext.and Loft Ladders.
Callers welcome. Dept. PEE, HOME SALES,
Baldwin Road, Stourport, Worcs. Phone:
0-2093 2574. Placing order on C.0.D.
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RECEIVERS AND COMPONENTS

A CORNUCOPIA OF COMPONENTS! Scarce
valves, selected TV components, speakers and
cabinets. Computer panels—long leads, NOT
printed circuits. Transistors, resistors—newand
recovered. State your requirements. S.A.E,
for details MAIL-MART, 8 Eastbourne Road,
Pevensey Bay, Sussex.

HI-8TAB RESISTORS mixed bag, 100, 50p;
250, #1. Please send cash with order to ELM-
BRIDGE INSTRUMENTS LTD., Island
Farm Avenue, West Molesey Trading Estate,
Surrey.

8 WATT TRANSISTOR AMPLIFIERS £3-45
Intercoms Ohden 2 stations, £2-50; Capacitors
Dubillier, 0-1xF 500V, 30p doz; Hunts 0-04xF
500V, 15p doz; Co-ax gockets on isolation
panel, 6p, so(! doz; Jack plugs, standard, 9d;
3.5mm 5p; GP91-33C, 80p, 93-1, £1-22, 400-
200-50-16uF 300V, 30p; £3 per doz, Switches
rotary DP 2A 8d. S.A.E. for list. Post and
Packing on orders under £5 add 10p —
g. DZIUBAS, 158 Bradshawgate, Bolton,
ancs,

SITUATIONS VACANT

EAQGLE INTERNATIONAL require Audio
Engineers. Excellent prospects. Must be
fully conversant with Stereo Amplifiers, Tuners,
Muitiplex, etc. Contact MR. MORROW
01-636 0961.

Eseablished 1891

R &R RADIO

51 Burnley Road, Rawtenstall
Rossendale, Lancs

Tel.: Rossendale 3152
TESTED VALVES~-3 MONTHS'GUARANTEE
EBFB0  iSp

PCC84 15p | PYB0OO 174p
EBF89 174p | PCF80  I3p | PYBOI 17ip
ECCB82 15p PCL82 20p ui9l Nip
ECL80 I15p | PL36 2%p | 30CIS 1%p
EF80 10p PY33 15p PCFB86 215p
EF85 1Sp PY8I 174p | PCLBS 15p
EY86 20p | PY82 15p | PCL84 1%p
Copper L Board, for hing, 1p per sq.in.

Double sided 1ip per sq.in. Any size cut, min,
order 50p plus 10% P. & P,

Postage on Valves: one valve 4p, up to 6 24p, over 6
post paid.

HIQHEST QAIN low noise NPN, BC169C, hfe=
450-900, mint, branded, 4 for 50p. U.K. post
5p. S.AE. list—AMATRONIX LTD., 396
Selsdon Road, S. Croydon, Surrey CR2 ODE.

PRINTED CIRCU1TS8 designed, produced, com-
ponents assembled if required, Send details—
JON TECHNICAL SERVICES, c/o Winchells,
Ashford Road, Ashford, Middlesex.

TECHNICAL TRAINING
IN RADIO, TELEVISION AND
ELECTRONIC ENGINEERING

First-class opportunities in Radio and Electronics awai.t the | C S trained man.
Let I C S train YOU for a well-paid post in this expanding field.

I CS courses offer the keen, ambitious man the opportunity to acquire, quickly and
easily, the specialized training so essential to success. Diploma courses in Radio/
TV Engineering and Servicing, Colour TV Servicing, also Electronics, Computers,

etc.
Expert coaching for:

* C.& G. TELECOMMUNICATION TECHNICIANS' CERTIFICATES.

C. & G. ELECTRONIC SERVICING.

»
* R.T.E.B. RADIO AND TV SERVICING CERTIFICATE.
* RADIO AMATEURS' EXAMINATION.

* RADIO OPERATOR CERTIFICATES.

Examination Students coached until successful.

NEW SELF-BUILD RADIO AND ELECTRONIC COURSES

Build your own 5-valve receiver, transistor portable, signal generator and
multi-meter. All under expert guidance.

POST THIS COUPON TODAY and find out how | C S can help YOU in your
career. Full details of | C S courses in Radio, Television and Electronics will be

sent to you by return mail.

MEMBER OF THE ASSOCIATION OF BRITISH CORRESPONDENCE COLLEGES

INTERNATIONAL |
CCRRESPONDENCE

NAME....

[ ——————————

International Correspondence Schools

A WHOLE WORLD

ADDRESS ...

(Dept. 152), Intertext House, Stewarts Road, |
London, S.W.8 l

Block Capi-tals Please ) l
OCCUPATION et 5i71 I
ittt ——T )

AWAITS YOU!

AGE........_.

I
I
|
|
OF KNOWLEDGE | -
-
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RECEIVERS AND COMPONENTS

|

RECEIVERS AND COMPONENTS

{continued) ’ (continued)
Microcircuits:
709 .. 47p MELL§ 47p ‘ EX COMPUTER PRINTED CIRCUIT PANELS
PA234 .. 87p 7420 .. 18p 2in X 4in packed with semi-conductors and top
SL402A .. £1-80 PA230 92p quality reslstors, capacitors, diodes, etc. Our
7410 .. 128p D40CI 67p price 10 boards 50p, P. & P. 7p. With a guaran-
741 .. 88p DIL Conn 30p teed mintmum of 35 transistors. Data on
= PA237 .. £1.57 7430 .. 1218p transistors inciuded.
ransistors: SPECIAL BARGAIN PACK. 25 boards for 821,
ME0402 .. 12lp 2N 4059 15p P. & P. 18p. With a guaranteed minimum of 85
ME4102 .. 12p ME4i01 lip t igl Data on tors inciuded.
2NS5172 op MP8i11 .. 3Sp
nsgl‘é} o }gp 2N3055 .. 65p PANELS with 2 power transistors aimllar to
. o P 0C28 on each board—components 2 boards (4 X
Rectifiers: 0C28) 50p, P. & P. 6
IN4001 7p Cb:)ooz .. p Lh 56 G 56 Wb
I N 8 oo
(Rhad h YNaa0s 1‘,’: 9 0A5, 3 0AI0, 3 Pot Cores, 26 Resistors, 14
WO005 37p 1 N4006 14p Capacitors, 3 GET 872, 3 GET 872B, 1 GET 875.
1N4003 . Tep PL4004 i2p All long leaded on panels 13in X 4in. 4 for £1,
IN4004 .. 10p _ PD40 .. 62p L (3 Lk I
et SIS VRILLE ST o0 2D LARGE CAPACITY ELECTROLYTICS
JEF ELECTRONICS (P.E.5) 10,000MFD 30V }40p cach, . & P. 6
York House, 12 York Drive, Grappenhall lﬁ.ggo}iFD 1d2V pe;‘_‘; o - op
Warrington, Lancs. Mail Order Only \ GEMIEE s Cxn B
C.W.Q. P. & P. Sp per order. Overseas 40p
Money back if not satisfied | | 250 MIXED RESISTORS 62p
i 1 & } watt.
PRINTED CIRCUIT BOARDS for P.E. PROJECTS 150 MIXED HI STABS 62p

All boards drilled and roller tinned complete
with layout drawing.

EXAMPLES

Marine Tachometer (May 1970) 25p ea. Musical
Stave (May [970) 40p ea.

Waa-Waa pedal Vol. 4 No. 7 14p ea. Audio Sig.
Gen. (Sine and Square on one board) Vol. § No.
10 423 p ea.

5.A.E.for List. Now available from:- HENRY'S
RADIO LTD., Edgware Road, London, W.2
P.H. ELECTRONICS, Industrial Estate,
Sandwich, Kent. Tel. 2517

TRANSFORMER KITS
Consisting of:— CLAMPS, WINDING
BOBBIN AND LAMINATIONS

Max. Rating  Ref. No. Price P.&P.
5VA 74/63 45p 7ip
10VA 35/75 524p 124p
IS5YA  147/88 75p 174p
25VA 2911 £1-02} 22}p
50 VA 780125  £1-77% 271p
75VA 78/150  £2:37F  324p
100VA  120/125  £275 37ip

Transformer designs up to 100VA
50p ea., larger kits and designs availabl
on request. N

Supplied by :

WEST DIDSBURY TRANSFORMERS
Brooks Street, Higher Hillgate
Stockport, Cheshire $K1 3EU

Tel. 061-480 6479

C.T. ELECTRONICS
267 Acton Lane, W.4
Phone 01-994 6275

West London New Electronic Components
Shep, wide range of Components in stock,
including metal oxide resistors, relays from
50p each.

COMPUTER PANELS. 5-BC108 diodes, 18p (3/-).
post 5p (1/-), 4—50p (10/-), post 15p(3/-}. 8-0C76/)
0C72/0C42, 80A10 diodes, 40p (8/-), post 10p (2/-)
per panel. 8-0C170¢ diodes, 40p (8/-), post 8p (1/7)
per panel. 2-0C170, 2-GET87) or 4M D834, 5-100mtd
12V _Electrolytics, pot core, etc., 30p (8/-), post
8p (1/7) per panel.
PANELS WITH VHF NPN AND/OR PNP SILICON
TRANSISTORS, resistors, diodes, capacitors, etc,
Paneis with 4 transistors 10p (2/-), with 6-8, 18p
(3/-). 10-12, 25p (§/-). 14-16, 30p (8/-). 24, 40p
(8/~). 30-32, §0p (10/-). Post up to four 15p (3/-),
five or over, 25p (5/-).
MIXED TRANSISTORS ON PANELS. 50 for 80p
(18/-). 100 for £1.835 (27/-). C.P. panels with
resistors, caps. and diodes, 6 for 25p (8/-). Post
16p (3/-) tor six.
POLYSTYRENE CAPACITORS. 125V, 18, 22, 120,
150, 180, 220, 330, 390, 560, 680, 820, 1,200, 1,500,
1,800, 2,200, 2,700, 3,300, 3,900, 5,600, 6,800, 8,200,
0:01, 0-012, 0-015, 15p (8/-) dozen. Post free with
other goods otherwise 10p (2/-).
ASSORTED COMPONENTS. 7ib. £1-10 (22/-) C.P.
J.W.B. RADIO
75 Hayfleld Road, Saitord 8, Lancs.
MAIL ORDER ONLY
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1, § & 1 watt 5% & better.

EXTRACTOR/BLOWER FANS (PAPST)
100 CFM 2,800 RPM 4}in x 4}in x2in.  Idealfor
kitchen extraction, instrument cooling, etc.
etc. £2-80, P. & P. 25p. 240V a.c. 50 cycles

EX EQPT.
DIODES §X:28N
1 Amp 1,000 PIV 4 for 50p
20 Amp 150 PIV 4 for 21,
P. & P. 5p.

BARGAIN RELAY OFFER

Single pole change over silver contacts 25V to
80V, 25k coil. 8 for 50p. P. & P.5p.

KEYTRONICS mail order only
52 EARLS COURT ROAD
LONDON, w.8 01-478 8499

DRY REED INSERTS

L — —N o\
e s e g

Overall length 1.85" (Body length I.17),
Diameter 0.14” to switch up to 500 mA at up
to 250v D.C. Gold clad contacts. 624p per
doz.; £3-75 per 100; £27-50 per 1,000; £250 per
10,000, All carriage paid.

G.W.M. RADIO LTD.
40/42 Portland Road, Worthing, Sussex 0903 34897

BRAND NEW COMPONENTS BY RETURN.
Electrolytics 15 or 25V 1-10mfd, 34p. 20-100
mfd, 4p. Mylar Filin 100V 0:001, 0-002, 0-005,
0.01, 0-02, 2p. 0-04, 0-05, 0-1, 24p. Mullard
miniature Carbon Film Resistors E12 Series
$W 10Q-10M(Q, R for 5p. Postage 5p. THE
C.R. SUPPLY (0., 127 Chesterfield Road,
Sheffield S8 ORN.

NEW MODEL V.H.F. KIT MK2

Our latest Kit, improved deslgn and performance
plus extra Amplifier Stage, recelves Alrcraft,
Amateurs, Mobile, Radio, 2, 3, 4, etc.

This novel little set will give you endless hours of
pleasure and can be built in one evening. Powered
hy 8 Volt Battery, complete with easy to follow
instructions and bullt in Jack Socket for use with
Earphones or Ampiifier.

Only £3-40. P. & P. Free U.K. only
Illustrated Catalogue of Selected Kits and Com-
ponents 12ip. P. & P. Free,

Cheques, Postal Orders, to:
Dept. PE
Galleon Trading Co., 25 Avelon Road
Romtord, Essex

P.E. AURORA. Component Kits. S.A.E.
OPTELMEC LTD., 1, 2 & 3 Nelson Works,
Back Road, Sidcup, Kent.

Complete range of Kinetic Lighting
Effects units and 100W Mixer-Amplifier.
Send 5p in stamps for further details,

Still available—our ever-popular Mk.2
Psychodelic Lighting Unit, manu-
factured on professional fibre-glass
printed-circuit board material.

Drive voltage is derived directly from
amplifier output or across speakers.
The unit converts the audio frequency
signals into a three-coloured light dis-
play; the colour depending on the
frequency of the signal and the inten-
sity on the loudness of the audio
source.

Uses latest full-wave triac circuitry
and incorporates signal input level and
minimum ambient light level controls,
Will drive up to 1:5kW per channel at
240V a.c. Complete printed-circuit
board assembly built and tested. Size
8%in > 64in > 34in.
£17.50 net

INSTRUMENTAL
AUDIO EFFECTS

CREATE “PHASE" on your tape
recordings, records, etc.,, unique
electronic circuitry enables you to
create '“phase'' at the turn of a knob.
Just connect between pre-amp. and
power-amp.

This is not waa-waa, white-noise or
swish but genuine phase-shift created
electronically. Input and output im-
pedances match to 10-50k({}. Operates
from 9V battery. Complete printed-
circuit assembly, built and tested.

Size 4in. *2 2¢in.  13in. £3.25 plus 10p
carriage.

OR £2.50 plus 10p carriage in KIT
FORM

plys 50p carriage

SUPER “‘FUZZ'’ UNIT. Connects
between guitar and amplifier. Oper-
ates from 9V battery. Complete

printed-circuit board assembly, built
and tested. Size 3fin. 2fin.  {in.
£3.25 plus 10p carriage.

OR £2.50 plus 10p carriage in KIT
FORM

MAIL ORDER ONLY

S.a.e. for all enquiries

Dahar Electronic Products
98a Lichfield Street, Walsall, Staffs.




LISTEN TO AIRCRAFT COMMUNICATIONS
new V.H.F. AIRCRAFT

BAND CcONVERTER

ONLY Listen in to AIRLINES,
PRIVATE PLANES, JET

q PLANKES. Eovesdrop on
extiting crosstolk between

pilots, ground approach,

(47/6) ground eonlrol, oairport

tower. Heas for yourself the disciplined voices
24 hiding tenseness on lalk downs. Be with
them when they huve to take nerveripping
(lecigions in emergencies—tune in to the
international distress frequency. Covers
aircraft frequency bandinctuding HEATHROW,
GATWICK, LUTON, RINGWAY, PRESTWICK, ETC.
This fantastic fully transistorised instrument can be built by
anyone nine to ninety in under two hours. (Our design tean
built four—everyone worked first time). No soldering necessary.
Fully illustrated siniply worded instructions take you step-
by-step. llses standard PP3 battery. Nize only 4iin - 3in -
1{in. All you do is extend rod aerial, place close to any ordinary
medium-wave radio (even tiny pocket radios). NO CON.
NECTIONS WHATEVER NEEDED, Use indoors or outdoors.
SEND NOW. ONLY £2-37 + 23p (4/6} P.&P for ali parts,including
case, nuts, acrewn, wire, etc. etc. (parts available separately).

SHORTWAVE TRANSISTOR RADIO

ONLY CAN BE BUILT
’ 52'25 IN ONE EVENING
N At last!  Alter trying

(45/-) cirenits
for easy build, work-firsi-
time short waver. Giving
advanced world-wide per-
formance, we chose this
“8ky Anyone
from 9 yeara up can follow
the step-by-step, easy-as-
¢ ABC, fully illustrated in-
structions, (We bullt ten prototypes
aml every one worked first time) no soldering
necexsary, 76 stations logged on rod aerial in 30 mins.—
Russis, Africa, UBA, Switzerland, etc. Experience thrills of
world wide news, sport, music, etc. Eavesdrop on unusual
broadcasts. Unes PP3 battery. Transistorised (no valves).
Kize only 3in. x 4}in. x 1}in. As tremendous demand antici-
pated price heid to only 2225 + 17p P. & P. (48/- + 3/6) for
all parts incl. cabinet, screws, instr., etc.
separately.

Roma'.

Examine at lioine for 7 days.

Parts available”

REAL WORKING ELECTRONIC
ORGAN g

£2-79
55/-
Doxn't confuse with
ordinary eleciric organs
that simply blow air over
mouth-organ lype reeds, ele. Eight
months were spent in creating and
testing this superb, revolutionary electronic organ. Fully
transistorised, no valves. Proper sell-contained loudspeaker.
Fifteen separate keys spar two full octaves—play the *“Fellow
Rose of Texas™, *Silent Night'*, “Awuid Lang Syne’’, and lols
of similar tunes on this real working electronic organ. Size
133in - 10in ~ 2}in. Uses standard battery. Have the thrilland
excitement of building it together with the pleasure of playing
a real electronic organ. Play il anywhere. No soldering
necessary. Easy as A.B.C. to make following the fully illus.
trated, step-by-step Instructions. BIG DEMAND ANTICI-
PATED FOR THIS UNIQUE INSTRUMENT at our low price.
ONLY 227564 23p P. & P. (58/- 4 4/6) for all parts, including
case, i ker, i d resistors, knobs,
transformers, volume control, wire, nuts, screws, instructionn,
etc. (parts available separately). Have all the pleasure of
naking it yourseli, finlsh with an exciting gift for someone.

MAKE 5 PROJECTS
INCLUDING 3
TRANSISTOR
LOUDSPEAKER
RADIO

57 £2.,%9 LIMITED  Anazing  Radio

S 200, & @UANTITY  Construction _ set
.‘%&e@ EI°97 for 8197 (39/6).
Radio Course. No

experience needed.

simple instructions for each design. lilustrated step-by-step
plane, all transistors, loudspeaker, personal phone, knobs,
extra (7/6) if reqd. (parts avail. separately). Send only 8197
+ 23p P. & P. (39/6 + 4/6).

A complete Home

(39/6) Parta including

acrews, etc., all you need. Presentation box as illustrated 87p
(P.E.18)

Your mouney back if not delighted.

CONCORD ELECTRONICS LTD.

8 WESTBOURNE GROVE

(Near Bayswater Tube) Callers welcome.

FIND BURIED

TREASURE!
TREASURE LOCATOR—

NOW IT'S HERE AT LAST,

after experimenting for
four and a hallf montbs
with a multitude of
different circuits and carry-
ing out actual field tests
with prototypes, our design
team have come up with
this real winner. This
fully portable transistorised
metal locator detects and
tracke down buried metal
objecta—it signals exact
location (no phones used—
uses only transistor radio
which fits inside—
no_connections needed).
FINDS GOLD, SILVER,
LOST COINS, JEWELLERY,
KEYS, WAR SOUVENIRS,
ARCHAEOLOGICAL
PIECES, METALLIC ORE,
NUGGETS, ETC. Exiremely
zensitive will signal presence
certain
buried
several Jeat
below  ground.
Can  be built
with ease in one
shorl  evening
with the won-
derfully clear,
easy to follow,
step - by - step,
fully Hlustrated
instructions.
Fully tran-

.

0]
objecls
ONLY

£2-31

(47/6)

valves.

standard PP3 bat-

tery. No soldering

necessary. Mize of detector head 13%in x 10in

x 2in  Great 4 d at this kabl:

low price—All parts including detector head case,

nuts, screws, wire, simpie instructions, etc. Bend

now £2-87 + 33p P. & P. (47/8 + 6/6) (Telescopic

handle as illustrated £1.75 (35/-) extra). Parts
available separately. Made up looks worth £15.

LONDON Ww.2
9-6 including Saturdays

ENAMELLED
COPPER WIRE

SW.G.
18-22
23-30
31-35
36-40
41-44

1lb. Reel
624p
65p
67%p
821p
97%p

1lb. Reel

£102}
£1321
£162}

924p
97%p

The most accurate
pocket size

CALCULATOR

in the world

The 66inch OTIS KING scales give
you extra accuracy. Write today
for free booklet, or send £4-25 for
this invaluable spiral slide rule
on approval with money back
guarantee if not satisfied.

CARBIC LTD. (Dept. K2)
54 Dundonaid Road, London, S.W.18

BAKER 15in. AUDITORIUM

A high wattage loudspeaker of
exceptional quality with a level
response to above 8,000 cps. Ideal
for Public Address, Discotheques,

_
Orders despatched by return of post.
Please add 124p per item P. and P.

|Electronic instruments and the
ome,
. Naximum Power 35 watts
Supplid by: LR £I9
BANNER TRANSFORMERS || [ieteeec iitzieee LES
Nett weight 15 Ibs. FREE

(Dept. PE), Brooks Street
Higher Hillgate, Stockport, Cheshire

GUITAR MODEL “GROUP 50" 50 watt rating £19
Lotest catalogue 5p with enclosure plans

Baker Reproducers Ltd

Bensham Manor Road Passage, Thornton Heath, Surrey.

01-684 1665
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That's how long it will take you to fill in the coupon below. Mail it to
B.ILE.T. and we'll send you full details and a free book. B.I.E.T. has
successfully trained thousands of men at home — equipped them for
higher pay and better, more interesting jobs. We can do as much for
YOU. A low-cost B.I.LE.T. Home Study Course gets results fast —
makes learning easier and something you look forward to. There are
no books to buy and you can pay-as-you-learn on ‘SATISFACTION
- OR REFUND OF FEE" terms. If you'd like to know how just a
few hours a week of your spare time, doing something constructive
and enjoyable, could put you out in front, post the coupon today.

In just 2 minutes, find out how
you can qualify for promotion
or abetter job in Engineering...

THEY DID IT—S0 COULD YoOU

“My income has almost trebled . . . my life is
fuller and happier.” — Case History G/321.

*In addition to having my salary doubled,
my future is assured.” — Case History H/493.

**A turning point in my career — vou have
almost doubled my standard of living.” -
Case History K/662.

No obligation.

Mecchanical Auto & Acro
WA Mech. AMIMIL

Inst. of Engineers MAA IMI Diploma
Mechanical Eng. C. & G. Auto Eng.
Maintenance Eng. General Auto Eng.
Welding Motor Mechanics
General Dicsel Eng. AR.B. Certs.

Sheet Metal Work Gen. Acro Eng.
Eng. Tnspection

Management &
Production
Computer Programming
Inst. of Marketing
Draughtsmanship ACWA,
AMILED. Works Management
Gen. Draughtsmanship Work Study
Dic & Press Tools Production Eng.

- Draughtsmanship Storckeeping
Jig & Toal Design Estimating
Design of Elec. Machines Personncl Management

Technival Drawing Quality Control
Building Llectronic Pata
Processing
Eleetrical & Electronie Numerical Control
- Planning Engineering

: 3. Elec. Materials Handling
Gueneral Elee, Eng. Operational Rescarch
Installations & Wiring Metrication
H“:HL\A; ‘;{?Eh‘:) Constructianal
o X S AMSE Civ.

Computer ctronics.

5 o C. & G. Structural
Electronic Eng.

Road Enginecring
Civil Enginecring
Radio& Telccomms. Bm‘]dingt -
C. & G. Telecomms. Air Conditioning
C. & G. Radio S i

D Heating & Ventlating
Radio Amatcurs n. Carpentry & Joinery
Radio Operators’ Cert. Cletk of Works
Radio & TV Engincering Building Drawing
Radio Scrvicing Surveying
Practical Television Painting and
TV Scr’\'icylg Decorating.
(:n]m_xr LA ) Architecture
Practical Radio & Builders’ Quantitivs

Elcetronics (with kit

(Write if you prefer not to cut this page)

I'ubtished approximately on the 15th of each mnnth by [PU Magarines
Andover, Hants. Sole Agents for Australia wil New Zealand- -Gordon &
East. Africa—Stationery and Office Supplies Ltd.  Hubseription Rate {(inchidi
Practical Electronics is sold subject to the following conditions, namely,
otherwige dieposed of by way of Trade at wore than the recommended seltiug
mutilated condition ur in any unauthorised cover by way of Trade, or affived

WHICH SUBJECT WOULD INTEREST YOU?

*Completing your Course meant going from
a job 1 detested to a job I love.” — Case
History B/461.

FIND OUT FOR YOURSELF

These letters — and there are many more on
lile at Aldermaston Court - speak of the
rewards that come to the man who has
given himself the specialised know-how
employers seck. There’s no surer way of
getting ahead or of opening up new oppor-
tunities tor yourself. It will cost you a stamp
to find out how we can help you.

Freel

Why not do the thing that really interests you?

General
LT
Petroleum Tech,
Practical Maths.
Retrigerator
Servicing.
Rubber Technology
Sales Iingineer
Fimber Trade
Farm Science
Agricultural Eng.
General Plastics

General Certificate
of Education

Choeose trom 42

O and "A” Level

subjects including:

Lnplish

Chondstry

General Scicnce

1"71‘\7-?11»; Without losing a day’s pay, you could quietly
Muthematics turn yourself into something of an expert.
el DI Complete the coupon (or write if you prefer
German not to cut the page). We'll send you full
’\‘;2”:”’,’, details and a FREL illustrated book. No

obligation and nobody will call on you . . . but
it could be the best thing you ever did.

BRITISH INSTITUTE OF
ENGINEERING TEGHNOLOGY

Dept D256, Aldermaston
Court, Reading RG7 4PF.

POST THIS COUPON TODAY

I R I 2= NN N BN BN BN B B .
To: B.ILE.T.,Dept D256, Aldermaston Court, Reading RG7 4PF

hatve recorded wecll
over 10,000 G.C.J.
successes at 'O and
| 78

RANGE OF TEC
AND PROFE;

EXAMINATIONS. ©

Over 3.000 of our Students
have obiained City & Guilds
Certificates. Thowsands of
other exam successes.

I Please send me book and detuils of your Courses in l
Name.... . .. . ... e Age. ... e I
Address.
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HENRY’S RADIO LIMITED »;*

ENGLAND'S LEADING ELECTRONIC CENTRES

HI-FI - COMPONENTS - TEST - PA - DISCOTHEQUE - ELECTRONIC ORGANS - MAIL ORDER

TRANSISTOR AMPLIFIERS HI-FI TO SUIT | TEST EQUIPMENT FOR HOME,
NEW RANGES NOW IN STOCK SRR SCHOOL & PROFESSIONAL USE

(Leaflets Refl. No.: 6 and 8). AFI05 50k/V multimeter (illus.). Price
Post, etc., 20p. £8:50, p.p. 20p. Leather case £1-42.

4-300 4TR 9V 300mW £1.75 ﬁ:ﬂ 20k/V. Price €3-87, p.p. 20p. Case
O R o 00 30KV mulimeter. Price £8:87, p.p. 205.
' Leather case £1-50,
§55 6TR 12V 3W £2.75 THL‘JIJI2sk/V‘ Price £4:12, p.p. 15p. Leather
PAT 6TR 16V TW £3.62 case £1:15,
608 :TR 24V 1OW £4-12 :iGia/palve voltmeter (illus.), Price £17.50,
410 4TR 28V 10W £4.97 SE150B  Pocket 5
pencit
Ay g
g paid.
Z30 9TR 30V 20W £3-78 1l (SESOO ‘P'oc,i‘(’el P:npci!dsilnll
i g racer £1-50 post paid.
;?353(')3%33”"“" mw :;ig CHOOSE 100 STEREO | TE20D RF generator. Price £I15, p.p.
2 P,
PASO 12TR (Special) SOW m‘-:g FROM SYSTEMS TEi20 Macching audio generacor.  Price
100 100W with power supply £ , P-p. 40p.
post 45p ;‘:&vi;“afw:npiltesu i,,"';fzcki ‘ TEISM) Grid dip meter. Price £12.50,
i Il day—visit || B:B. 4UP. X 5
OPTIONAL POWER SUPPLIES Post, etc., 20p E::m:\r;s:lran?_n;i ;wre.ay LO‘V‘V b TO)SOScope 3 in. tube. Price £37.50,
HP  P.p.S0P.
PS00 (One or Two) for 104, 304 a6 Chsh: (OB CREDITMP | FE32 Audio Generator. €17, b 40p.
P$20 (One or Two) for PA7 £3-47 | £30 purchase—callers only). (Get a copy of our latest logue for full specifi
MU24/40 (One or Two) for MPA12/3 or MPA12/15 £450 | FREE—Stock Lists Nos. 16/17 || and further ranges.)
PZS for Z30 £3-97 or PZ6 for Z30 £6:97 ;:Nn UrKeques:—BEST VALUE
PZ8 for Z50 £5'97 Transformer £125 K.
P11 for 608 £2.87 PLS for 410 aa NEW MINIATURE
MU442 for | or 2 PA2S or | only PASO .
HENRY'S LATEST | LOW COST
PROJECT 60 PACKAGE DEALS CATALOGUE AMPLIFIER
2 30 lifier, stereo 60 pre-amp. PZS power supply,
T TP OF with PZ6 power supply, €21, Carr, Now 350 pages | MODEL 4-300
40p. 2 x250 amplifier, stereo 60 pre-amplifier PZ8 power ! A i .
supply, €21-50, p.p, 40p. Transformer for PZ8 £2-25 extra. WHY 9V operated or mains unit optional
An); of (h; abovdedw‘iig Ac;ilv: i:llgll:/u;\r: ;’dd’N‘gkn1£;.I; with pair transformer (MT98 70p, [-10mV
QlSjispeazersi = © = : NOT adjustable sensitivity. P/P output

SEND for 3-8 ohms. Fitted volume
control and leads. Size Sfin x | fin x in.

AWAY Thousands of uses—takes magnetic, &
5 MULLARD TRANSISTORS  300ke/s Price £1.75

BUILD THIS VHF FM TUNER

, HENRY'S RABI LTD
BANDWIDTH. PRINTED CIRCUIT TODAY? dynamic and crystal inputs direct. P.P. ISp. Complete

HIGH  FIDELITY REPRODUCTION! Output  300mW-—very high gain— ich "FREE leaffet
No. 8.

MONO AND STEREO. A popular el i Ly
VHF FM Tuner for quality and reception * COMPONENTS, TEST GEAR built in rectifier circui

of mono and stereo. There is no doubt | * EQUIPMENT, MODULES
about it—VHF FM gives the REAL
sound. All parts sold separately. * SPECIAL OFFERS, Etc., Etc. STC TIME GARRARD TAPE DECK
Free Leaflet No. 3 and 7. A Everything for the constructor. | DELAY MODULE
TOTAL £6:97, p.p. 20p. Cabinet £1, | complete with 50p value dis- .
:ains unif;;p‘l’i;}’n’a‘l;’;:ldnegl :‘se;&; SZ; count vouchers for use with S Price
Mains uhit for Tuner and Decoder purchase. Price 50p, post free. £997
PS1200 £2-62. FREE 8 page Transistor,
IC, Diode lists No. P.P. 33p
36 (3tin. - tape
BUILD YOURSELF A QUALITY RADIO FREE 20 pase Organs to 300ft. and
. . . . . Build brochure No. 9 . spool 40p.
Excellent printed circuit design with full Ideal for experimenters,
power output. Fully tunable on both FREE Decks and Hi-Fi | educational projects as
MW/LW bands. 7 Mullard transistors. Stocks Lists No. | well as for practical 9V operated 2.speed tape deck
Fitted Sin speaker. Room filling power. 16/17 uses. Delay adjustable fitted Record/Replay § track and
Easy to buiid with terrific results. Two PA, Di and Light: 3.]5 secs. Operates Erase/Bias Osc. Head. Complete
colour leathercloth cabinet with silvered FREE A L-'KDN '8Nt | 9.12 volts. Heavy Duty with  Oscillator/Record  head
front. ~All local and continental stations. jls g Relay Contacts. Com- circuit. Unit size 9in x 6fin x I §in
Complete detailed instructions. FREE  Quorations for all | plete with suggested and 2fin below motor board.
Total cost £6.98, p.p. 35p. All parts Electronics—send applications sheet. Price Takes up to 4in spools. Supplied
sold separately. Ask for Leaflet No. 1. list and S.A.E. £1.75 post paid. Brand New.

HENELEC SELF-POWERED PREAMPLIFIERS 25 WATT & 50 WATT SILICCN AMPLIFIERS

Designed for use with PA2S and PAS50 GOLD AND SILVER FINISH, Mains

Amplifiers. operated. Supplied with all plugs, etc. \v LOOK AT THE SPECIFICATIONS!
ADJUSTABLE QUTPUT UP TO 1 Ve o, @Rise time 2usec.

VOLT. 3%

@At full power 0

distortion. @Short cireuit proof

plus limiting cct.

E

FET9/4. Mono with built-in mic.
mixer.  Accepts any ceramic or
crystal cartridge. Plus tuner, tape,
etc. Price £12-50, p.p. 20p.

FETI54 STEREO (illus.). Magnetic

@At full power—IdB
11 ¢/s to 40 kc/s.

@Response—IdB || FREE LEAFLET
c/s to 100 ke/s. No. 25 on request

SLIM MODERN DESIGNS USING

THE LAT'EST SIL'ICON TRANSIS- cart. input, tuner, tape, etc. Beauti-
TORS, FET's and IC's, DIN SOCKETS, ful stereo sound. Price £16:50, PA25 10 transistor all silicon differential input 400mV sensitivity. 25W
ETC., fitted. Self powered PUSH- p.p. 25p. Rms into 8 ohms. Supplied with edge connector harness size Sin x 3in x 2in.
BUTTON SELECTION, 120dB BASS A q o " q q q
AND TREBLE BOOST AND CUT. * Also suitable for use with ony power PA30 12 transistor version SOW Rms into 3 to 4 ohms.  Size 5in x 3in x 4in.
ANl inputs provided plus TAPE amplifier. Suggested types PA25, MU442. Power supply for one or two PA25 or one PASO0.

RECORD and REPLAY. PAS0, MPA12/3, MPAI2/15. PA2S, £7-50. PAS0, £9-50. MU442, £6. P.P. 20p each.

SIMPLICITY TO MOUNT EASY TO USE DESIGNED FOR QUALITY, PERFORMANCE AND PRICE
All units no soldering—just edge connectors and plugs As specified for many ‘‘Practical Wireless” 1970 projects

Electronic Components & High Fidelity Sales & Electronic Or-gans, Mail Orders, Special Bargain
Test Gear Centre Demonstrations Centre P.A. & Discotheque Centre Shop. Industrial Sales

356 EDGWARE ROAD, | 354 EDGWARE ROAD, | 309 EDGWARE ROAD, | 303 EDGWARE ROAD,

LONDON, W.2. LONDON, W.2. LONDON, W.2. LONDON, W.2.
Tel: 01-402 4736 Tel: 01-402 5854 Tel: 01-723 6963 Tel: 01-723 1008/9
OPEN 9am. to 6p.m. MONDAY TO SATURDAY — 9a.m. to 1p.m. THURSDAYS — OPEN AlLL DAY SATURDAY




