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..11
meet the precision

'INVADER' INSTRUMENTS
Precision instruments supplied with standord detachable
copper chisel face bits Standard temp. 360°C at 19 '23 '27

watts. Special temps. from 250°C/410°C.

For perfection
in soldering

L1076 L646
BIT SIZE 1/4-
6.34 mm Dia.
27 watts.
f1.90 £1.85

BIT SIZE 3/16
4.75 mm Dia.
23 watts.

L706
BIT SIZE 1/8"
3.2 mm
19 watts.

f1.70

Don't take chances.
We don't. All our

ADCOLA Instruments
are of impeccable qual-

ity. You can depend
on ADCOLA day afterday.
That's why they're so popu-

Iar.You get good service...
reliability...from our famous

thermally controlled ADCOLA
Element and the tough steel

construction of this production
tool. ADCOLA day after day.

Send for NEW
catalogue today

ADCOLA PRODUCTS LTD. ADCOLA HOUSE GAUDEN ROAD LONDON.S W4 61H
Postage,Packing Paid on orders over f2 under E2.add £0.10

Models required
Enclosing P/O or cheque for
Name
Address

BARGAIN PRINTED CIRCUIT OFFER
Circuit Board with all holes drilled, 7I x isr. Central hole If' for speaker
magnet and cut cut for PP9 batt.; Rocker w/change switch and mounting bracket;
2 gang tuning capac.; 3 I.F.S., Ose. Coil, Ferrite rod with coils and holder. Potentio-
meter and knob; Circuit Booklet showing component values and positions.
All for 2176 125p Post). Worth £5.

TRANSISTOR CAR RADIO PARTS
Printed circuit board approx. 51' v 4f' with all holes drilled; wavechange switch/
on -off; ferrite rod, aer. coils and holder; vol. control; 3 -gang capacitor for tuning;
L.W. a H.W. Oils R.F. a AER: 4 trimmers; 1st and 2nd I.F. coils; osc. coil;
7 operating knobs; booklet showing all component values and rim. dia.; all for12 (post 25p).

Miniature A.M. transistor tuning gang 250+250pf; II' x 11' x 1'; gearing 3:1to 5' dia. moulded bush; plastic dust cover; limey; 25p post paid.

STEREO AMPLIFIER Type SHV-2 x3 watts
Fully built. Separate vol., bass and treble controls
each channel; 12 x 41 o fiin high. 2 X BYI27, ECCS3.

._;2 x EC1.86 valves. U.P. trans. for 3 -ohm speakers.
it ._ I

._

I
'I ,...Double wound ma.ns trans. Suitable for crystal,

. -""--.L. iceramic cartridge, tuner, etc. 200-250V. A.C. mains.
£8 IP. & P. 500

MONO GRAM CHASSIS 3 WATT
3 Wave band long-med.-short. Gram.. 200-250V. A.C... Ferrite aerial. Chassis 13 x 7 x tin. Dial 13 x 4In.

16 Double wound mains transformer 5 valves ECUO1,
EF09, EBCCII, ELS& EZSO. Price 110 63. (37P P. 1 E)Cr claf hnOutput trans. for 3.ot speaker.
some slightly tarnished at 110 care. pl.

MAINS TRANSFORMERS (240-250V input)
Postage in brackets. 6 3V at 2I.A. 40p (150
280-0-260V 60MA, C 3V 2I A. 6-3V 70011,A 11 (27p)
250%' at 50mA and 6 3V at 11.4. 60p rdOpi
22V at IA, 63'. at 2,4 and 250V at 50mA. 75p (25p)
90V at 20n1A and 1.4V at 250niA. 60p imp)
19V at IA. 36p into.
Deduct 10 per cent from total bill for more than one transformer.

GLADSTONE RADIO
66 ELMS ROAD, ALDERSHOT, HANTS.

(2 mins. from Station and Rose,). FULL GUARANTEE. Aldershot 22240.
CLOSE II WEDNF:SDA V. S.A.E. I.,, enquiries please.

ERSIN

M
CORE

IDEAL FOR HOME
CONSTRUCTORS

4

 SOLDER

or ast,easv
reliable soldering
&sin Multicore Solder contains 5 cores
of non -corrosive flux, instantly cleaning
heavily oxidised surfaces. No extra flux

r4. ir

Size 1 cartons all at 25p each
in 40/60, 60,40,
or Savbit alloys in 7 gauges.

EASY -TO -USE
DISPENSERS j.

Size 5
(Savbit) 18swg,
18p (illustrated)

Size 19A
(60,40 alloy)
18swg. 18p

Size 15
(60 40 alloy)
22swg. 22p

BIB WIRE STRIPPER AND CUTTER

IIIIIIIIII

Model 3A. Strips insulation
from cable or flex without
nicking wire.4 different
settings, 4&6BAspanner ends,
ground cutting edges Price 32p.
Also available,

NEW! de luxe Model 8. Price 58p.

From Electrical and H, rdware Shop, It litIObtall9abie V./ rite to
Multicore Solders Ltd., Hemel Hemp/stead, Herts.



May we draw
your attention

to the
simplest way

of ordering goods
from

HOME RADIO
RADIO

HOME MOO (X)MPCOIEMS)
t,O

(COMPONENTS)
LIMITED

240 London Road, Mitcham. CR4 3HD Tel: 01-648 8422

It would help us considerably if
we knew whether this was your
first Home Radio Components
Catalogue. If it is, please place
a tick in the box.r

POST THIS
COUPON
with your
cheque or
postal order
for 70p I

it HOME RADIO (COMPONENTS) LTD., Dept. EE

It's late at night but that doesn't stop our young electronics enthusiast from
ordering some urgently required components. He just dialled 01-648 8422 and
to ephoned his requirements, knowing that our Answering Machine will store
his message ready for us to deal with next morning. As a seasoned member of
our Credit Account Service he is well aware of the advantages it brings him.
He has, for instance, a free supply of our pre -paid envelopes and order forms,
for use when it suits him better to write his requirements rather than telephone
them. This alone saves him quite a bit. He averages four orders a month and
simply sends us a sirgle cheque or postal order. Without our Credit Account
Service his monthly cost would be: Four stamps at 3 pence each...12p, four
cheques or postal orders at 5 pence each...20p, four envelopes 2p. Total, 34
pence. Over the year, quite an item! Not to mention his time spent in buying the
stamps, envelopes and postal orders!

We have well over 300 customers using our Credit Account Service-some
sending us several orders every week, other just a few a year; but they all
appreciate the fact that when they have been in the service for 12 months we
send them up -dated Catalogues and Price Lists free of charge.

Now-if you have not already got a copy of our famous Components Catalogue
send the coupon with a cheque or post& order for 70 pence. More than 8,000
items clearly listed and indexed, over 1,500 of them illustrated. Moreover, with
the catalogue you get a sheet of 10 vouchers, each worth 5 pence when used
as instructed.

This is my first H R Components Catalogue

I
I
I

234-240 London Road, Mitcham, Surrey CR4 3HD.tltimm moo MEI MOM NM MM. MO

Name

Address -

If you call at our shop (open 9 to 5.30 Monday
to Saturday inclusive, except Wednesday 9 to 1)
you can buy the catalogue for 50 pence, thus
saving the 20p packing and postage. Full details
and entry forms for our Credit Account Service
are included in each catalogue. Send today.

The price of 70p applies only to catalogues purchased
by customers in the U.K. and to BFPO addresses.
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SPECIAL 217.75
OFFER
G d SP25 Mk. Ill
Gol1ring 0800
Teak plinth and tinted cover. All
leads supplied.
Please add LI -25 for P & P.

TURNTABLES
Please add 7Sp for P. & P.

d SP25 Mk. II I

G d SL65B
G d 401
G d Zero 100 (Auto)
G d Zero 100 (Single)
G d SL72B
G d 51.75B
G d SL95B
BSR MP60
Goldring GL72
Goldring GL72IP
Goldring GL75
Goldring GL75IP
Wharfedale Linton & cart.
Theron, TDI25
Thorens TDI25AB
Theron, TDI50 Mk. 11
Thorens TDI50A Mk. II

AMPLIFIERS

£9.45
£111175
112 95
/2640
13895
136.75
1.23.50
£23 SO
/34.25
/9.45

121.95
127.95
11.375
134 15
(2795
L57'00
/8800
126110
133-30

G lease add 7Sp P. a P.
Amstrad 0000 Mk. 11 116'23
Amstrad 1C2000 /27 45
Armstrong 521 (teak cased) £43 95
Alpha Highgate 212 OS 00
Alpha Highgate FA300 117.95
Alpha Highgate FA400 131.95
Leak Delta 30 /47.95
Leak Delta 70 LSS .95
Metrosound ST2OE /14 45
Metrosound ST60 /45'95
Pioneer SA600 LSO. 00
Pioneer SA700 166 SO
Pioneer SA800 03-95
Pioneer SA900 L92-00
Pioneer SAI000 194-00
Rogers R/brook (Chassis) 13500
Rogers R/brook (Cased) 07.00
Rogers R/bourne (Chassis) 141.95
Rogers Rlbourne (Cased) £47.50
Sinclair PRO602 x Z30(PZ5 115'00
Sinclair PRO602 x Z30IPZ6 117.00
Sinclair PRO602 

ZS0/PZ8ITrans /21 'SO
Sinclair AFU (Filter Unit) 14'40
Sinclair 605 £11 50
Sinclair 2000 Mk. II L21.50
Sinclair 3000 Mk. II /29 SO
Wharfedale Linton 137 50
Goodman, Max Amp 137.95
Teleton SAQ206E1 /20  50
Teleton SA03068 122-50
Europhon 10 10 /16.95

All prices correct
at thre of press
E L O.E.

LOBAL IOIDIO
DISCOUNT WAREHOUSES

ALL BRAND NEW
in manufacturer's sealed cartons.

GUARANTEED 12 MONTHS.

TUNERS
Please add 7Sp P. a P.
Armstrong 523
Armstrong 524
Rogers Ravensbrook FET4

(Chassis)
Rogers Ravensbrook FET4

(Cased)
Rogers Ravenbourne FET4

(Chassis)
Rogers Ravensbourne FET4

(Cased)
Sinclair PRO60 (Module)
Sinclair 2000/3000 Tuner
Philips RH690
Leak Delta FM (Cased)
Leak Delta AM/FM (Cased)

139 SO
L30 95

L31 00

13500

143 00

L40 00
117 95
L32.75
L33-00
154 75
164 50

TUNER/AMPLIFIERS
Please add 7Sp for P. & P.
Alpha Highgate ISO 144 15
Armstrong 525 (Teak cased) /67.95
Armstrong 526 AMIFM

(Teak cased) 177.75
Leak Delta 75 1127 95
Philips RH7121 1.5000
Philips RH702 ($2 .50
Teleton 2100 L29 95
Goodmans One Ten 199 50
Rogers R/brook (Teak) £70.50
Rogers R/brook (Chassis) 172.75

SPEAKERS
P lease add /I .23 P.S. P. per pair
Amstrad 138 VS 95
Wharfedale Denton 2 £21 40
Wharfedale Linton 2 L35.93
Wharfedale Melton 2 /47 43
Wharfedale Dovedale 3 160 95
Celestion Ditton 120 139.50
Celestion Ditton 15 153 SO
Celestion Ditton 25 1.117 00
Goodman. Double Maxim 141.25
Goodmans Mezzo 3 144 95
Goodman, Magister 174 00
Sinclair QI6 /11 50

£3.20*
Plus 35p P. A P.
Finished in teak with tinted
dust cover fully assembled. For
G d SP25; 2025TC; 3000;
AT60; 2000: 1500; 3500; 5100;
1025; 5L658; Also for BSR
McDonald MP60 and others.
Fcr AP76; AP7S; SL72B; SL75;
51.959; /4.10 plus 5Sp P. & P.
Also finished in walnut to match

ipment-at no extra.
CARTRIDGES
Please add !Op for P. is P.
Goldring GSSO L3 45
Goldring G800
Goldring GBOOE
Goldring G1300 Super E
Shure M3D
Shure M445
Shure MS5E
Shure M7SE Type 2
Sonotone 9TAHC

LS 95
L9.75

LIS 00
14 15
L5.25
/3 85

110 73
II 40

Dept.(Etei 174 Pentonville Road, London, 111. Telephone 01-278 1769
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue.

Ilford, Essex. Tel: 01.550 1066.
Open Monday to Saturday 9 30 a m to

6 p.m LATE NIGHT FRIDAY 7 p.m.
MAIL ORDERS. Orr with confidence Send Postal Order Cheque

. Money Order Bank Draft. Giro or Cash by Registered
INIil CALLERS. Please note that cheques can only be accepted together
won cheque cards (not Barclay Cardl

minutes Iron: KING S CROSS EUSTON & ST PANCRAS
On old, road leading to the East and West Country

Are you alright
for Jacks?

Ask for Rendar Jack plugs and sockets at your local
stockist. They come in a wide variety of configurations,
and in cases of difficulty can be ordered DIRECT from
the Rendar factory.

Standard, mini and sub -miniature sizes ... plugs in both
screened and unscreened versions .. . socket bodies in high melting
point thermoplastic ... several unique features (some protected by UK
and US Patents) ... Post Office and NATO specifications.
It you want to study all the ficts and figures, all the ingenious con-
struction details, send for the Render Electronic Components Catalogue
of technical data sheets covering their entire range of products.
The cost of the catalogue is 25p, including P & P, and it's money very
well spent I

RENDAR
Render Instruments Ltd., Victoria Road
Burgess Hill, Sussex.Tel. Burgess Hill 2642-4
Cables: Render, Burgess Hill

SO BARGA S

IF. FM 1",giMoo, "go
11101°,insA

GIANT POWER IWAVEBAND

COMMUNICATIONS RECEIVER

SITS 3 is 1 AC/DC POWER WNW SYSTEM

NAINSIIITTENV les WILT -IN BATTERY 10011E1

OUR
+Op P PR. p.IC al.

10.50
11111 NEW 19711 RADIO. No less than

8 VHF MIDS. Pick. up Aircraft
Traumlasion Pop Pirates, Tule.

Ambulate:ea, Looal Radio. Continental and
all DEC VHF Stallone plea huelnaUng

BA FRY Pablie Service Tranaralodoss we are sot allowed Be meatleal
CHECK Even TV wand la certain areas. PLUS  SPECIAL

INDICATOR WEATHER -BARD. Frequency ranges: NW640-1600 KHZ. FU88-
1086111Z. Altbru.d 108-145 MHZ. VHF 145-17611HZ, 23 semi-

conductors -12 transistoni 11 diodes and thermistors. Automatic frequency
contnil. 31' telescopic aerial. Runs off maim AC 230/250 volts or off 4 U2
batteries, or use re -chargeable nickel alkali cell. Finished in strong leather
grained case with carrying handle. Approx. slse 101. x 31'. Written
guarantee. Special magnetic ear -plea !or personal IlAanIng, dry ballades FREE.
HURRY Limited quantity only from Marktyme. Money back guarantee.

OUR f..,8.95 Into
PRICE

Tone In the world with this amazing am -
PRICE remhrer. A truly exceptional unit

+Sep P. & P. in performance and looks -leatherette with
stainless steel trim. Looks good anywhere. Use
either as a portable with standan1 batteries or
plug it directly Into 220-240 volt domestic

mains supply. 14 Transistors; 9 diodes;
thermistor. Internal ferrite rod

antenna plus telescopic aerial.
8eparate tone, volume and tuning
controls with push-button selectors
for the E WAVEBAND/. Complete
with HI-FI earphone for personal

listening. Frequency ranges: Loag wave
150-950K.. Medium 353-1506Kcs.
1 11-45Mcs. Short Wave 12-24Mcs.

[VHF 88-108Mcs. Abords 108-136 Ides.
17BLIC SERVICE BAWDS 135-17411cs. Fully

guaranteed.

N.B.- TA. Ministry of Post d Tsleconsmunientiona km pointed eel that a
Beene. (not generally available to the public) Is rosebud for roorption of trom-
p's( doss by Piss Brigade, Alersafl, nippily. air.

8
WAVEBANDS
MO MU
MAP 611111

/NI PAL

MARKTYME
(Dept. IlD11). 571 IDOWARB ROASs

LONDON, W.I. TeL 01-7111 0004.
Callers welcome Monday to Baterdsy
9 a.m.-1 p.m.
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CONTROL
DRILL

SPEEDS

DRILL
CONTROLLER
NEW IKW MODEL
Electronically changes
epee., front approxi

nudely 10 revs. to
maximum. Full power at

all speeds by fingertip
control. Kit includes all

parte. case, everything and
full inetruction.. 11.10 pion

13p post and imurance.
Male up model ale,, avail-

able. 82 66 plum 13p punt a p.

MAINS OPERATED CONTACTOR
320,240y. 30 cycle solenoid
with laminated core no eery
silent in operation. Closes 4
circuits each rated at 10 amp,
Extremely well made by a
German Electrical Company.
Overall .i.e 21 x 2 x 21n.

II each.
NEED A SPECIAL SWITCH?

Doable Lee Contact. Very Wight pressure elopes
both contact.. itp

each, 110p doz. Magic push -
rod nuitable for operat ing,

OC bp each, 46p doz.

AUTO -ELECTRIC
CAR AERIAL
with daehboard control switch -fully
extendable to 40in. or fully retractable.
Suitable for 12v. positive or negative
Null, Supplied complete with fitting
instructions and ready wired da.hboard
switch. 46.75 plus 25P Pont and int.

TOGGLE SWITCH
3 amp. 260v. with fixing ring 71p each. 76p do.

MICRO SWITCH
6 amp changeover contact.. Ilp
each. 11 doz. 15 amp Model
10p each or 61 06 dot.

MINIATURE
WAFER SWITCHES
2 pole, 2 way -4 pole, 2 way
3 pole, 3 way -4 pole. 3 way-- I
pole, 4 way -3 pole. 4 way -2 pole
6 way -1 pole, 12 way. All at 20p
each, 61110 for ten. your annortment.

WATERPROOF HEATING
ELEMENT

26 yards length 70W. Self-regulating
temperature control. 60p post free

15 AMP ELECTRICAL
PROGRAMMER

..1A'

Learn in your Seep:
Have radio playing and
kettle boiling as you
awake -switch on lights

to ward off Intruder -have warm how.e to come
home to. All these and many other things you can
do if you invest in an electrical programmer.
Clock by heinous maker with 13 amp. 011100
.witch. Switch on time can be eel anywhere to
stay on up to 6 hours. Independent 60 minute
memory Jogger. A beautiful unit. Price /1 96 +
20p p a p or with glue front chrome bezel 75p
extra.

TREASURE TRACER MARK II
Complete Kit (except wooden
batten.) to make the metal
detector similar to the circuit In
Practical Wireless August issue.
12-06 pl. 20p post and 1.urance.

QUICK CUPPA
Mini Immersion Heater, 3.50w
200/240v. Boils lull cup In about
two minutes. Use any socket or
lamp holder. Have at bedside
for tea. baby'. food, etc. 1I21. post
and insurance 14p. 12v. car model
also available same price. Jug
heater 11110 plus p. 1 P. 14p

SNAP ACTION SLIDE SWITCH
Rated 5a. '244.1v. Made by Arrow. Type
fitted In the handles of electric drill.,
vacuums. etc. Op each. 10 fur 42p.

NUMICATOR TUBES
IFor digital inetrunients, counters, thorn.,
clocka. etc. Ili -vac XN. 3. Price 11.46
each. 10 for 113.

te 12 WAY SUB -MINIATURE
MULTI -CORE CABLE

7 0076 copper come each core P.V.C. ineulated and
of different colour. P.V.C. covered overall and
approx. 3/161n. thick. Price 20p per yard.

ARSLIGHT CELL
Almost zero resistant In sun-
light Increase. to 10 K Ohms
in dark or dull light. epoxy

mein sealed. 81xe approx. Lin. die by lin. thick.
Sated at Mel MW. wire ended. hip with circuit.
Men ORP 12 light cell 46p.

PACITOR DISCHARGE CAR IGNITION
This outwit which ha. proved to be amazingly
efficient. We offer  kit of parts a. PW circuit 45116

20p. De -luxe model with prepared circuit boards
ga U. When ordering please state whether for

punitive or negative 'video.. Also available, ready made ignition systems for
he vehicles. SAW Ow 20P.

RADIO STETHOSCOPE
Euiest way to fault End -trace, signal from aerial
to speaker --wben goal tope you've found the
fault. Use it on Radio, TV.
amplifier. anything - com
plate kit comprises two iipecial
transistor. and all parte
ding probe tube and crystal
earpiece. ss-twin stetho
stet instead of earpiece 76P
extra post and ins. 20p.

STANDARD WAFER SWITCHES
Standard else wafer--eilver-plated 5 -amp contact.
standard r spindle 2' long -with locking wisher and nut.

No. of Poles 2 way 3 way 4 way 5 way 6 way 8 way , .ay lOway 12way
I pole 40y 401 40p 40p 40p 40p 40p 401 40p

2 poles 40p 40p 40p 40p 40p 40p 40p 70p 70p

3 poles 40p 40p 40p 40p 70p 70p 70p 95p 95p

4 pole. 40p 409 40p 70p 70p 70p 70p 11 20 II 20
5 poles 40p 40p 70p 70p 95p 95p 95p LI 45 21 43
6 poles 40p 70p 70p 70p 95p 959 95p II 70 11 70

poles 70p 70p 70p 95p 11 20 11 22 11 20 11 95 11 06
4 poles 70p 70p 70p 95p SI BO SI 20 S1 10 L2 20 12 20
9 poles 70p 70f. 95p 95p 51 .46 11.46 61 '45 112 45 L2 45

Ill poi,. 70p 'Op 95p fl 20 61.46 11.46 SI 46 12 70 12 71
11 pole. 70p 95y 95p 11 20 11-70 11.76 11.70 22 05 12 95
12 pole. 70p 15p 95p 21 20 IR -70 1111 11.70 13 20 13 20

THIS MONTHS SNIP
13 AMP TWIN GANG SOCKETS
Offered at lees than wholenale price your
opportunity to replace thou dangerous
alaptors-brown bakelite Bush mounting-
tandard fitting. Unswitched RIP each, sep-
arately switched /10, each. Separately switched
and with neon on/off indicators 46p each.
Single wickets unswItchei. 10p each. Lem 10%
1,.11 H., r 20p poetage If order under 15.

THYRISTOR LIGHT DIMMER
For any lamp up to 200 watt. Mounted on switch plate
to fit in place of standard switch. Virtually no radio tater-
. erences. Price 6260 piss 20p post and Insurance.

MULLARD AUDIO AMPLIFIER MODULE
Uora 4 transistors, and has an output of 750mW Into
8 ohms speaker.. Input suitable for crystal mic. or pick-up
9V battery operated. Sloe lln lung x llin wide x 1ln high.
SPECIAL SNIP PRICE 110p each. 10 for U.

HORSTMANN "TIME i SET" SWITCH
1.530 Amp Switch.) Just the thing It you want to come home
to  warn, house without It costing you  fortune. You can
.lrlay the nwitch on time of your electric fire., etc. up to
14 hours Ism, setting line or you can use the switch to give
 boost on period of up to 3 hours. Equally suitable to
control processing. Regular price probably around 14.
Special snip price 61 .60 Poet and ins. '23p.

SHAVER INVERTER
HORSES FOR COURSES

ELECTRONOME
and other featured projects. To receive these kits quickly send quoted
approx. price and any change due will be refunded.

24 -HOUR TIME SWITCH
Made by Smith., these are AC mains operated, NOT
CLOCKWORK. Ideal for mounting on rack or shelf
or can be built into box with I3A socket. Two com-
pletely adjustable time periods per 24 bourn, 6A
changeover contacts will ewitch circuit on or off
during these periods. ISO poet and Ina. 25p.
Additional time contacts 60p pair.

INTEGRATED CIRCUIT BARGAIN
A parcel of Integrated Nrcuite made by the famous Flerwey Company. A once -
in -a -lifetime offer 01 Micro -electronic device. well below cost of manufacture.
The parcel contain. 5 IC. all new and perfect. first -pale device. definitely not
nub -standard or seconds. 4 of the IC, are single silcon chip OP amplifiers.
The 5th is a monolithic NPN matched pair. Regular price of parcel well over 15.
Full circuit detalle of :he IC. are included and In addition you will receive a
list of nuny different IC. available at bargain prices 210 upwards with circuit.
and technical data of each. Complete parcel only 11 post paid.
DON'T MISS Tills TERRIFIC BARGAIN.

BATTERY CONDITION TESTER
Made by Mallory but suitable for all batteries made by
Ever Ready and other.. must of which are sine carbon
types but also mercury manganese-nicad-silver oxide
and alkaline batteries may be tested. The tester puts 
dummy load on the battery awl the meter male indicate.
:he condition depending upon which section the pointer
-eats. The section reads "replace" "weak" or "good". The
tester Is complete in its ease. size 31' it 61' x 2' with leads
and prods. Price 11-76 plus 20P pelage.

...KITS FOR PREVIOUS PROJECTS~
Lev otherwise stated, tits contain cleft

wow part. only. The cane and special
items can be obtained locally. Mao batteries
are not included. Kits may be returned
for refund if construction has not been
started. We reserve the right to substitute
component. should deliveries be protracted
so as to avoid undue delay.

HOME SENTINEL INTRUDER ALARM
75

SNAP INDICATOR al75p
V.INDSCREES WIPER CONTROL f2
RECORD PLAYER. tnplithr ompn nt-

15 50
DEMO DECK IS 711 POST P t I 10
FUZZ BOX 11 05
PHOTOGRAPHIC COLOUR
TEMPERATURE 1111111 L265
ASTRON RADIO Li
REMOTE TEMPERATURE
COMPARATOR 14 25
ELECTRO LAUGH Li
AUTO ALERT L250
FAIN WARNING ALARM 11 80
WA -WA PEDAL 12 90
DARKROOM TIMER 14 50
SIGNAL INJECTOR OOP
BOIL MOISTURE METER IA -00
SIMPLE CALCULATOR MOO
D.C. POWER SUPPLY 16 00
BABY ALARM 44 00
AUDIO TONE GENERATOR 112 60
METAL LOCATOR 14 00
LIGHT TO SOUND CONVERTER ll 70
WASH. WIPE CONTROLLER 12 20

EDUCATIONAL KITS -all with
pictorial instruction.

THIS BALANCE
KIT PRE!
Eagle educational
kite. Japanese
male three are
eacellent value
for money. We
do nut expect

to be able to repeat this offer once clocks are sold.
Brief description each kit is given below and
wi:b 3 kits or more we give FREE an accurate
11 piece balance kit. Price of kite 40p each Poet
pail. Special price for all 7 kits 8260 with tree
balance kit.
RAS Lem Kit. Eleven parts. including candle,
one concave ie., one convex seo., stage and slit
frame, etc. Watch light rays bend as they pass
through different lenses.
KAll Water Pump Kit. Thirteen parts. Top of
mom) is trannparent so that operating parts may
be °Owned. Small pate are brightly coloured to
be seen easily wane working. Tome type. of
peony may bo Lilt pump, Force Pump and
F.,rVe Pump With reservoir and tweak.
KA4 Boner Elf. Eleven part, Transparent cover.
allow the operation of bituer to be seen. 11111.-
trates and teaches how electromagnetism with an
automatic switen results in an operating bailer.
KAII-2-Pole Motor Kit. Twenty-four part..
Including enamel wire, armature and pole piece.
etc. Motor operate. from 11 volt battery. Illun-
trates and teaches how electromagnetistit
operates  motor,
1LA7 glectro-Magnet Kit. Fifteen parts, include.
C pass. Makes two eleetro-inunets, one with

e layer Id wire anti one wilt *evens! layer. of
wire. Pick. up tacks, nails 11114i any small parts
showing now magnetism works.
MAO torrent and Resistance Kit. Twenty-nine
nuts. including benen and light bulb. Conduct
interenting and educational Ondects to learn the
application of "OHMS LAW" and see the differ-
ence in current and resintance with different
types and lengths of wire.
MAO Bell K11. Eight parts. including bell and push
hutton :ovitch. Build  comptle electric bell and
we how the hammer is triggered to make the
bell ring.
PULSE GENERATORS
Sectronic, made by Smith.. Operated by single
1,5 volt battery or trausfornier and rectider.
Two :models, one gives 10 pulses per second the
ether gives S. In plastic enclosures. size sPPT011

x 11' deep. Price SS earn 1U lor lid.
AMPLIFIER II CASE a SPFAILER. Marketed
by British Relay under the 11111e Luxistor.
This is in a very neat h..king cabinet and is ideal
around the home or in the workshop for trouble
shooting or for testing out  quick lath up.
Rise appros. 91' x 61' 31' deep. Input is via
a matching transformer and volume control and
amplifier may be powered by an internal tiv
battery or an external 110v source Speaker is an
B -A eliptical 6' 3j' 10,1100 game.. The amplifier
pro ), is a Newiturket 1110del ref. P.C.4. Price
11310 each, 10 for 113140. Post and insurance 20p.
MAIN TRANSFORMER SNIPS
Mal= Transformer. Primary 240v. tanned '220v.
secondary 2ov. 1 anip. Price 60p each or 10
for 16-40.
Traadormers. Primary 230-240, Secondary
6.6.0.65 1 amp. With fitted primary screen
116p each or 10 for 16116.

addS.5 are poet free. Lelow 1.5 SOp. Seal-
Where postage is not stated then order, over

conductors add 67 post Oter fl poet free
B.A.E.with enquiries please. (Dept. E.E.) 7 Park Street, Croydon CRO IYD

Cliers to 102: Tamworth Road, CROYDON

. BULL (ELECTRICAL) LTD
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BI-PRE-PAK
COMPLETE TELEPHONES

EX. G.P.O. NORMAL
HOUSEHOLD TYPE

95p
EACH
P & P.
35p
each

TELEPHONE DIALS
Standard Post Office type.
Guaranteed in working order.

ONLY SOp

TESTED AND GUARANTEED PANS

SI 4 rir.
570

4 11".14007.11%tla!?:41.1.:**
OBI 10 landeS:ejt.che4 mined types

200 Mined
Quantity,

p gar.

144 250Mind R.esi.a.T.rsi.. A prx.
Qwndtr

P47 40
types

irewoant, iondvaitesi...sters. Mined

HO 4 11)1127000 P15,;1. I amp. plastic
pi, 2 g,C.P.71,L,.ignh,t,5.ernsitive

HU SO lbsIraKT15.1/239Germ.i..dr.itit.a.

14211 7.0 aocc2Loc

HIS 20 :,.%:::vz.7Z.DIViri
"'s looera GeldGerm.

e
Unmarked

M20 30 Short lead Transistors, NPN
Silicon Planar types.

UNMARKED UNTESTED PACKS

MK !so gr.rot.aratisurn....D.iedas

Bt/ 200 Triur. 03""44:41.147.7:37.irlitOrr
O 04

100Silieen iTT-1110VgAltas

5" SO
min.types

1111E- Sil. NPN. PNP
.59 equiv. to OC$0011

2N706A. BSY9SA. me.

50p

SOp

SOp

50p

50p

SOp

50p

SOp

SOp

SOp

50p

50p

50p

50p

SOp

50p

50p

50p

81 SO grp""A. 7";:dTansi"o" SOp
MG 49' 2S0n5W. Zen., Diode SOp00-7 Min. Glass Type
1417 20 .3 amp. Silkenen Stud Rectifiers, 50p

H IS 30 g1'"s:Vrrs'SOAm.ti. P

8 Ef'"-a--Ti7c..T. f SOp
supplied

20 °Y IVI R*"::- SOP.n,sT..1

I 50P

MN

MN

MAKE A REV COUNTER
FOR YOUR CAR
The 'TACHO BLOCK'. This
encapsulated block will turn any
0-ImA meter into a linear and
accurate rev. counter for any
car with normal coil ignition
system.

1 each

OUR VERY POPULAR 3p TRANSISTORS
TYPE "A' PNP Silicon alloy, TO -5 can.
TYPE '8" PNP Silicon, plastic encapsulation.
TYPE "F" PNP Germanium AF or RE.
TYPE "F" NPN Silicon plastic encapsulation.

FULLY TESTED AND MARKED
SEMICONDUCTORS

ACIO7
AC I26
AC127
AC12$
ACI 76
ACY17
AF239
AF1116
AFI39
B C 154
BC107
B C 105
SC 109
!WPM
8E174
B F YSO

FISY2S
13726
BSY27
5512$
115129
/1519SA
0C41
0C44
0C45
0071
0072
0031

OCR)
0C139
0C140

S . IS
O 15
0-17
0 -IS
441
0.30
111.30

LIM
S -IS
O .20
0.10
0 .10

O 15
s

O -Is OC25
0.22 OC26

 is OG20

S aS  .11: °CA.30C33111465 Is AUYIO
0.10 25034
0.10 2N3055
0 -IS Diodes
I- I) AAYG
13 OAK
O AS DAN
0 IS OAS1
O IS iN914

.E.T. PRICE

REAKTHROUGH!!
its field effect transistor is the
J3823 in a plastic encapsulation.
tied as 3823E. It is also an excel-
nt replacement (or the 2N38I9.
ata sheet supplied with device.
10 30p each, 10-50 25p each,
1. 20p each.

OGI70
0G171
04:200

ip

11

25

OG301 15

26301 11

26303
2N711
2NI301-1

1

Sc
15

2N1304-5 i7
2N1306-7 10
2N1300 9 21
2N3019FET
2i1N416FET

45
IS

30
10
10
13
I0
13
37
313

14
0 is
0 SO

0 10
o07
o 07
0 07

TRANSISTOR IGNITION!
AS USED BY RACING DRIVERS

N 0 W We introduce a Transistorised Ignition
that is NOT a Kit at LESS than Kit price!
The Super Spark, Mark IL is ready to go.
Installation tim-10 minutes. It operates on
a unique and newly disc eeeee d principle that
drives a standard ignition coil with a fantastic peak
of 400V. The solid impact gives 45,000 Volts right
to th sparking plug and gives cooler running.
longer plug life. more M.P.G. and greats,. B.H.P.
Contact breaker life is extended indefinitely and no
visible burning will ever tab* place. The circuitry is
all silicon solid and is *nisi d for top
dependable performance on any car with standard
ignition coil. 4 and 6 cylind.r. Every unit is tested
before despatch and each carries a full guarantee.
Gives a full spark at up to 12.000 RPM!

Super Spark-i1095
P & P 2Sp

Ell-PRE-PAK LTD

FREE
CATALOGUE
FOR

TRANSISTORS,
RECTIFIERS,
DIODES,
INTEGRATED
CIRCUITS,
FULL PRE-PAK
LISTS

RELAYS FOR
PE £1VARIOUS YO

P P 25p
COLOUR T.V. LINE OUTPUT

TRANSFORMERS
Drtignad to Eire 25kV when used with PL509
and PY500 valves. As removed from colour
resivers at the factory.

NOW ONLY SOp each
post and packing 23p.

Quantity 1-10
BBIOS Varicap Diodes 10p
0071 or 72 Fully Tested

Unmarked Sp
Matched Sets I-0014 and

2-0C45's. Per Set. 2Sp
0A47 Gold -Bonded Diodes,

Marked and Tested 3p
I -watt Zanier Diodes 7-S,

24, 27, 30, 36, 43 Volts Sp
10 -watt Zenist. Diodes 5.1,

82, II, 13, I& 24, 30.
100 Volts 20p

Micro Switches, S/P. C/O 2Sp
I -amp Bridge Res's 25 -volt 25p

10-30 SO+
Op 6p

Sp 4p

20p

1p

4p

17p
20p
lip

INTEGRATED CIRCUITS
SL403DAudio Amp.,3- Watts I  SO 1  37
709C Linear Opp. Amp. 25p lOp
Gates. Factory Marked and

Tested by A.E.I. 10p 9p
I. K. Flip -Flops Factory,

Markod and Tested by
A.E.I. lOp lop

SN7490 Decad Counter SOp 4Sp
UL914 Dual 2 I/P Gate 40p 35p

LOW COST DUAL INLINE I.C.
SOCKETS
14 pin type at ISp each
16 pin type at 16p each.

ISp

1p

1p

ISp
ISp
20p

1.32
ISp

op

ISp
40p
309

BOOKS
We have a large selection of Reference and
Technical Books in stock.
Thos. are just two of our popular lines:
11.P.1 Transistor Equivalents and

Substitutes; 49p
This includes many thousands of British
U.S.A.. European and C.V. equivalents.
The lliffe Radio Valva& Transistor
Data Book 9th Edition: 71p
Characteristics of 3,000 valves and tubes,
4,500 Transistors. Diodes, Rectifiers and
Integrated Circuits.
Send for lists of these English publications.

-1111111.

1.1111..111....111.1
Please send me the FREE B. -Pre -Pak Catalog..

NAME

ADDRESS

MINIMUM ORDER SOp. CASH WITH OR047 111
PLEASE. Add lOp post and puk,ng per order
OVERSEAS ADD EXTRA FOR POSTAGE

111111.1.111.11 =IMM
DEPT. D, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX.

TELEPHONE: SOUTHEND (0702) 46344
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1

VISCOUNT III
AUDIO -252 complete

PRICES
SYSTEM I
Viscount III R 101 amplifier 0.2 00 90p p& p
2 x Duo Type II speakers L14 00 a p&p
G d SP25 Mk.111 with MAG.
cartridge plinth and cover (23 00 CI 50

P&P
Total [59 00

Available complete
for only L52 L3.50 pap

SYSTEM 2
Viscount R101 amplifier C1.2:004 -90p p&p
2 x Duo Type III speakers 02:00+0 p&p
G d SP25 Mk. III with MAG.
cartridge, plinth and cover 12300 1-C150

P&P
Total f77:00

Available complete
for only L69 p&p

R T V
41116

C

ki*,5*00
IMISOILMD
a new concept in stereo

The whole system is complete including superb cabinets in simulated teak-
just simply screw together the components and you save pounds!
Amplifier is based on the famous Mullard Unilex system. Garrard 2025TC
turntable complete with stereo ceramic cartridge, teak simulated plinth and
tinted acrylic cover. Plus the big 13" x EMI twin cone speakers ready for
mourting in their elegant cabinets which simply need screwing & gluing
together.
Easy to follow step-by-step instructions guide you quickly and effortlessly
to ta<ing the wraps off truly realistic stereo sound.

R T V
.111=11.

C
UNISOUND MODULES ONLY -£6.95
If you prefer, you can buy the three modules-
pre-amplifier, power supply. dual power amplifier.
and control panel-by (hemselves for only [6:95. 'es.,
P. & P. 50p extra. Their overall specification is the
same as shown for the complete Unisound console.
See below for address.

L25 complete plus
L2.80 p. & p.
Power output : 4 watts per
channel into 8 ohms
Input 120 mV (for ceramic
cartridge) Stereo Headphones
with adapter L4

A QUARTER

TURN RIGHT!
...opens a world of
real stereo sound

14 14W per channel 40Hz to 40kHz 1-3dB.
Total distortion ,, IOW ., IkHz - 01%.
2 complete stereo systems using the Viscount III amplifier. FET'S are incorporated on the input
stages, just like top priced units to give you moi:e of the signal you want and almost none of the
hiss you don't. Output sockets for 'phones and tape recorder.
The exclusive Duo loudspeaker systems are large speakers in extremely substantial cabinets. There's
a choice of the Duo II's for the smaller room or the big Duo 111's for real bass response.
Speakers Duo Type II
Size approx. IT' x 101" x 61". Dr ve unit 13" x 8" with parasitic tweeter.

20kHz. Teak veneer cabinet. t32 pair L3 p&p.
Specification

P.U.2 (for magnetic cartridges) 4mV , a !kHz into 47K. (Radio 150mV.

Duo Type III. Size approx. 23:" x 111" x 91". Drive unit 131" x 81" with
H.F. speaker. Max power 20 watts at 3 ohms. Freq. range 20Hz to

distortson i IOW a IkHz 0:1 % P.U.I. (for ceramic cartridges) 150m V.

Tape cut facilities: headphone socket. Tone controls and (liter character-
istics. .3ass; + 12dB to 17dB :s 60Hz. Bass filter: 6dB per octave cut.
Treble control: treble 12dB to 12dB (a) 15kHz. Treble filter: 12dB

14 watts per channel into 3 to 4 ohms (suitable 3-IS ohms). Total

Max. power 10 watts, 8 ohms. Simulated teak cabinet. LI4 pair
a p&p.

per octave. Signal to noise ratio: P.U.I and radio - 65dB. P.U.2 - 58dB.
Cross talk better than - 35dB on all inputs. Size approx In" x 9" x 31".
Goods not despatched outside U.K.

Radio and TV Components (Acton) Ltd., 21c High Street,
Acton, London G3 61s G, 323 Edgware Road, London W2.
Mail orders to Acton. Terms C.W.O. All enquiries S.A.E.
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ausr
AffiLicV RUSSIAN MIRACLE, 'COMPUTERISED'?

THIS YEARS NEW

THE F BU I

ISTRAD I

IAFII

RECEIVER

WORLDWIDE

LIVISF412134

%AA
'MAGIC EYCluninu-'

STOR
--.

28"'"'0D" ' '-zz'iWAVEBA S.oft INN
STANDARD LONG and MEDIUM

elo 5 SHORT WAVEBANDS /COMPARE*COMPARE
A` us SHORT WAVES'

(V. H.E AMLP,Istr.)
Wf MUNI EVER iii

Mfg FOR ma PRICE.

0, 20.75 tilt P5?):T

MAINS/BATTERY
ELIMINATOR E1.48extra

S PERFORM

with £ /ICI
RADIOS'

eYou torl at °,11,t,fonegertspstransmissions
the to

MDR
Gate

GUIDE(
Dr TfllittillcuiDEI

world over'

WORLD

ALN

Think of the year 1984 and what
might be produced then now get
tbe fantastic ASTRAD 17 and
SEE for yourself that the Romans
have done It all NOW: THIS ONE
SUPERSEDES ALL EARLIER
MODELS: It will probably make
your present radio seem like
'crystal let'! Complete with
optional battery eliminator for
tmth battery and mein. use! We're almost giving them away at only 120 75 -traction of today's Russian price! Compare serfs ocuice %%oh tx0 radios! You can'tb.s.e. Refund itodantly if not ad,mndel Black and chrome finish facia. set In fabulousCabinet built case -constructed of fine Russian hardwood in beautiful Teak Veneer
finish --prevents vibration, ensures sweeter tone than ever: Volume controlled froma whinier to a noir. Wider band spread. for "pin -point" station selection! Plea "MAGICEYE" tuning level indicator for ultra perfect tuning sensitivity! Yes. the Russian.have surpassed el; .141, the, faldaetic ability In epuicship andsatellite communication.. Yes, EVERY WAVEBAND indantly at your OngertiPa
including Standard Long, Medium, Short and Ultra Short Waves to cover the lourcorners of the Earth, including all normal transmissions. VHF, AM, FM, MW, LW,
I-8 W, plus local and new stations not yet operational, and messages from all over the
world! Expensive TURRET TUNER side control waveband selection unit (as used
soi expensive TVall Every uveliand %licks Into position giving incredible ease of-nation tuning! Genuine push-pull output! ON/OFF volume and separate Trebleand ISM. tone control, for utter perfection of reproduction and tone! Press -button
Illumination: Take It anywhere -runs on batteries (oblainable es eryw here) or through
battery eliminator Init. 220/240v. AC 1.{1121 supply. Internal ferrite rod aerial
pies built-in -rotatable- teleecoplc aerial extending to 39ins. approx. It's also fabulousCAR RADIO. Also be used through extension emplitler, tape recorder or poblie addresssystem. SIZE 141,.. IfIlins. 4iins. overall approx. MagnilizerizlY node to give
years of perfect service. U.K. service fuilit ICS /411.1 spare. available for years tocome.If necessary: With WRITTEN ('TEE, manual with simple operating Instructionsand circuit diagram. OILY 112075 with mashie/battery eliminator g1.01 extra).
BOX. POST. ETC.. 50p. BUT WAIT, for only 55p extra you get the eeneational
"COMPUTERISED" WORLD TUNING GUIDE. (It enables you to time. pinpoint and
vet trart.111L,1,1, the  heir w,.r1,1 ever -e, en  child can do it -it even lets you knowwhen to tune tato the U.R. when abroad. PLUS Standard "tomtit." batteries. PLUSultra sensitive earphone for personal listening. lorry --We cannot 01mnee the.% mi.
r ist, for any earlier neelel purchased). IUD TO -DAY OR CALL

,Fric%.,,4Tb:sTJciric!rr,1-7:.,;IFAN/5/.11:zeirii1:41JIMMTi14111incrdiblelon-I Radiot
because of our crazy price 4 .10
First class ma...-. ,.. CAR RADIO and
contract stipulates we 2 -in -1 PERSONAI.POR1ABLE
rnuu NOT mention dile/WORLDnarn I Bauifully made RV
Si.x5"x2i', overall approx.
Every upto date tech- WIDE RECEPTIO
nological improvement!
15 SEMI - CONDUC- ied ya,ROIRTORS: 9 Transistors, 5

Diodes and Stabiliser !
FOUR WAVE BANDS!

AM:FM Long and Short
Yes, VHF model with WAVEBAND

4 WWaybandst Gets sta.

Short Wave, also local and VHF t11:41:1N

FM
-

.1.1

tions around world incl.
Standard Long, Medium &

new stations not yet SHORT

swivel telescopic aerial,

Control.. Clear
On / off / volrn nd
station Selector Dial!

FAN r A $ ve Amiyee - - - - - - . . .  .- --- - - 4 - --........---."' p
operational! Internal fer- WAVEBANDSrite aerial plus 26 inch

Waveband selector I fSgs ,,,,,,,-- f
to car dashboards, etc. BOX. POST ETC 45p rloiR r ---.-/
Designed to fit snugly on

RUNS OFF 12 VOLT
BATTERY I (As A PORTABLE it runs on standard batteries). PLUG
IN 12 VOLT ADAPTOR JACK PROVIDED and automatically cut
out internal batteries, using car b onlyl Hundrisd of isionsday and night including short wan. -an in cart BUT WAIT-timely remove radio from car, "snap on" optional carry handle. AND YOU
HAVE A DELU XE PORTABLE with additional upright tuning
dial. WRITTEN G'TEE. Only (9 95. post 45p. 'Sprung all metal match.
ing detachable carry handle (as dl us. I AND set of batteries 25p Ca.if regd. Re) ('tee. SEND TO -DAY OR CALL

'Mgt
tle

Cr'

CAtuningR "oAdmar ac"Al
1°.uI p:S:Al I 06:4:i tigiEt

.`

P - DE LUXEPC__IA111._

I050 "113
DINING DIAL

Dept. EE/9, 164 U %BRIDGE RD.
facing Shepherd's Bush Green),

( burs. I, Fri. 7). Also: 37 High Holborn,London. WCI (Thur. 7). Both  eeeee open Mon. -Sat. 9-6.

SHOPERTUNITIES LTD.

gspkMales)
quite simply -the best

RESISTORS
FULL RANGE OF ISKRA CARBON
1/5 W (range 4 7 'Inn- to 470K)

1p each
1 W and 1, W (range 4.7 ohne. to
10 Mean) .. .. .. .. .. .. .. 1p each
I W (range 4.7 ohm. to 10 Meg)

By each
2 W (range 4-7 ohms to 10 Meg)

ip each

PRE-SET POTENTIOMETERS
Standen] value. of pre.rets Irmo 100 oh,.
Standard/miniature 7p each

SIEMENS PROFESSIONAL
POLYCARBONATE AND POLYESTER
Voltage Capacitance

100v 0.1 pF 9p
100v 0-13 i.1' Op
100v 0 22 or Op
1041v 0.33µF' Bp
100v 0.4710' 10p
100% 11-611pF 151%
260v 0.01 µF Sp
230v 0015µF Sp
230v 0.022 rar Sp
230. 0033µY Bp
250v 0047µF' Op
250v II Otis µF Op
250v 0-1 pi' Bp

FILM RESISTORS
I-kra Miniature High Stahllit y carbon
Film Evm%t!!rs a it li negligible noise
factor.
All Rest/dors .) 5% (except valoem
over 4.7 Meg). These Iteeintors are even
lower In price than most 10% and older
carbon position types.

to 5 Meg.
NM -miniature Op ,.,,,,p

CAPACITORS
ELECTROLYTIC

h .Soilage Capitanee IT,..
Illy 22 01, 7p
10v 470 ).1, lip
Itiv 47µh' 7p
15, 10µr 7p
25v 100pr 9p
25. _20µY 111)
25a. 170µF' 14p
25, 1000µF' '22p
25v 1_00µt' 42p
35v 47 gar 7p
35v 220µY 14p

100. 10µF' Op
100v 22µF' Bp
100s- 47 ME 14p

SPECIAL INTRODUCTOR
'thwill

all
give "art,'absolutely yi St Iran

overFREE with

GSPK P.C. Kit for making your own
printed circuits (normal retail price Et 95).
Hurry! Offer valid for limited period only.

OFFER-
' Ci '

_
/\ J'

SEMICONDUCTORS
Here ere lust a feed examples of our LOW Semiconductor
more semicons available all al equally sensational prices

I . I - 25 .
ACI27 24p 22p DZYNOC
AC128 19p 16p Merle. E12
AC176 15p 13p (2.7v-30.0.) lOp lip
ACYlit 18p 15P NKT210 24p 19p
AD161 27p 25p NKT211 24p 19p
AD162 27p 25p NKT212 24p 19p
AE133 28p 26p NKT213 24p 19p
ill'I07 Bp Op NKT214 19p 17p
BL'Ion 8p 7p NET21e 24p 19p
BC109 9p Op NKT219 24p 19p
BC147 Op 7p NKT223 26p 20p
BC148 8p 7p Niir224 21p 19p
BC149 Bp 7p NKT242 149 12p
BCY70 14p I3p NkT243 Sip 44p
BCY71 20p 19p 5 k T401 70p 56p
BCY72 14p 12p \ IVT402 75P 59P
RDY20 pip 73p NKT403 64p 50p
BFX29 24p 23p NINT453 41p 33p
BFX30 24p 23p 0A47 Op SP
BEIM) 19p lOp 0A79 Bp 59
BEY51 18p 17p ! OA%) Sp 1p
RFY52 19p 18p ' 0070 12p 12p

Prices.. Many
NOW.

0076 22p 2Ip
0C170 24p 21p
1N4001 Op Sp
1N4002 Bp 5p
1144003 7p dp
IN4004 Bp 7p
154003 10p Bp
IN4006 12p lip
154007 lop 113p
1N4148 4p 3p
251302 16p 1.5p
251304 2Ip 20p
251613 14p 13P
2N1711 15p 14p
252004 29p 289
252911:, 24p 22p
2N2006 199 18p
2572007 22p 21p
253053 17p lop
253034 49p 47p
253055 57p 52p

, (13E0130)

NUMEROUS OTHER ITEMS AVAILABLE INCLUDE :
Switches Comprehensive range of N.K.E. Toggle twitches and Rotary Wafer switeh
kite (to enable you to nuke your own nwitch to pour own mperifIcall..til.
Copper laminate and all materials a, &Habit. to make your lion printed emit board..
Lamps awl lampholdere for every requirement. Ready Built Circuits and Module..
Freezer and Cleaner aerosol sprays.
Sack Plugs and socket'.
Variety of 'speciality products.

All orders value E2 or over post free. Other orders please add 10p p A p. We
only sell new products -do not confuse with 'seconds' or surplus stock.
Because of our keen prices we regret the prices apply to U.K. and B.F.P.O.
addresses only. Please fill in the coupon and send with 10p (refundable on
ordering) for catalogue.

ALL

CALLERS

WELCOME

MON.

TO

FRI.

9-5.00

To GSPK (SALES) LIMITED. Dept. E.E.
Head °Mc... Hookstone Park, Harrogats, Yorkshire.
liG2 7BU.

Name

Address

E.E.
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BUDGET HIGH-FIDELITY STEREO SYSTEMS

FREE
LEADS

AND PLUGS
SUPPLIED
WITH ALL

SYSTEMS

PREMIER STEREO SYSTEM -ONE" Consist, of the new Premier AIM all transistor Memo amplifier. Garrarl 2015 TIC auto
111,01.1 record plover Mill litied stereo mono ceramic cartridge with diamond stylue and mounted m teak finish plinth with
peeve< cover and two matching teak finish loudspeaker system. Absolutely complete 4.1 supplied real y to plug in and plot'
000 amplifier ha. an milloit of 5 watt per channel with inputs for ceramic and magnetic pick-up. tape ant toner also tape
output socket aid he:41141,m. socket. (iontrols: Bass. Treble, Volume. Balance, Selector, Power on/off. Mono/Stereo switch
Stereo Headphone awl, Black leatherette cabinet with aluminium front par -el. Sue: 13r x x 21'. I Amplider available
nei.eretnly if re pi:, 1 115 00. Carr. 50p),
PREMIER STEREO SYSTEM 'TWO", at above but with Garrard SP25 MK III and Magnetic cartridge. ONLY 1148. Carr. 1I.75.

METER BARGAINS
MODEL GT-800 MCLTIMETF.R
A precision made pocket sired test
',ter, Ideally suited for testing de,
tronic circuits nr electronic appliances.
Supplied complete with test lead and
hetterlea RANGES -DC Voltages: to,
50, 250. 1.000V (1.000 opV1. At' Vol,
age: 10, 50. 250, 1.000V (1,000.1pVi.
DC Current: lin A. 100.0A. Resintanc,
0150K ohms. Decibel: -10 to 22.16
(at AC 10V range) 12.47, P. A P. 25p.

MCLTIMETER 20.000 O.P.V.
Features large easytmrespl meter, whie
choice of range.. With test lead"
batteries and manual. Site 4r 3:"

RANG ES D.C. Yoltacex0 -5-33-30
250-500-2500v. AA'. Vgiltaires 0-13-30-
100-5110-1000v. D.C. Current: 0 -50,i
2 5mA-250mA. Resistance:04000 ohnis
0-6i megolinis (300 ohms and 30 Kohn,
at centre wale,. Capacity: 10)44 b.
(01),f. rgilpf to Inf. Invibels -20 to
-.22,113. 14 90. P. A P. 259.

MODEL CT -830 SICLTITF.STER
RANGES -DC Voltage, 0, 5, 25, tAIL
510111,000V (20,000 ohms/ 51. AC Volt
ages: 0. 5. 25. DM, 500. 1,0001 11(1.0110
ohnisIVI. DA' Current: 0. .50i/A. 0, 5.

50. 560niA. Resistance: 0. 'h, Mink.
601, A051 ohms. Deeibels: --20 An to

0.2 lb In .5 ranges. 1.5132. P. & P. 2.11.

WELLER -EXPERT" SOLDER
GUN. save., tone .iporo."

soldering in the home a sees.
dept. Twit powaition I rigger go es Msteml

dual heat. I00/140 iie2195 P. a I'
watt. 240 volt A.C. LUp

Marksman- Soldering Iron. Lignr weight  pencil bit.
14.a1 for regular ouch use and around the home. 25
watt. ..!40 1.11 11 SO P A P. lap

RitAs IAN 111 ;1,1) DI 1 1 fIXER

mA

io1 for al rap
head. become permanent

netted with r,.,.-rant
leads to lavagr ..roil teco

that preventsperfect recorliiiii8 Suuply
Opiate I to re. ording heal the 313

c- I r... ..) 111agnrlisill. Cleans
, A; I....! I.

£1.72

PREMIER HI-FI OFFERS
Rogers Ravensbrook II
Stereo Amplifier teak
Rogers R bourne
Stereo Amplifier teak
Metrosound ST2OE
Stereo Amplifier teak
Goldring GL72
less cartridge
G d SP2S III with
Goldring G800 cartrid 

orroar-:.4:=>

£38.50
249.00
225'50
222.00
£15.00

GARRARD 2.1.25 MK
III SINGLE RECORD
PLAYER FITTED
(;OLDRING /100 MAG
NETIC STEREO CAR-
TRIDGE. COMPLETE
IN TEAK ?LINER
WITH COVER.
Total list price over 134.

PREVIER PRICE

218.50
d AP76 with

G800, ready wired to S 229.50pin Din in plinth with
cover

G d AP76
less cartridge

G a d401
Transcription Unit
List /40. IS)

G d 2025 T C with
Stereo Ceramic Cartridge
G d 2025 T,C with
Stereo Ceramic Cartridge
ready wired in teak plinth
with cover
Carriage and In dap extra any item.

218.80

227.40
28.50

212.45

CARTRIDGE BARGAINS!
Goldring G800H t5.00; 6800 £5.50; G800E
1950: SHURE M3D /4.00; M44E /5.75;
MSSE (6 SO; M75E11 110.90. P. & P. 10p

REM' R 800 STEREO AMPLIFIER

All WWII In
SYSTEM 'ONE' above)
A truly high quality stereo amplifier -compare the
specification. compare the price. Output: 5 watt, per
channel. Frequency responee: 30.20,000 Liz - 2 db.
Distortion: 10,, Output Impedance tt ohms nom. Inputs
ritalised to R.I.A.A. Magnetic grnV. Ceramic ((Olin'..
Tuner 100iiiV. Tape 100mV. Tape out 15intiY. Din
sockets for input+ and outputs. Contnils: Bass. Trehle.

,,luine. Balance. Selector. !Sono/Stet,' switch.
Stereo headphone socket. Attractive slim line design
blast leatherette cabinet with aluminium front panel.
size 121' tir g 2r.

ONLY 215.00 Carr. 50p.
Mk. 11 Version available with Teak Finish Cabinet.
116.2.5. i'n-r Slip.

"VERITONE" RECORDING TAPE
SPECIALLY St ANUFACTURED IN U.S.A. FROM EXTRA STRONG
PRE -STRETCHED MATERIAL. THE QUALITY IS UNEQUALLED.

I.1, 1.I. to ensure the most permanent bay. Highly reosiant to break-
age moi-tore, heat, col.) or humidity. Iligh polished splice free ritosh. Smoothit

put t mitle.ut the entire au.110 range. Imaible wrapped attractively boned.

LP3 3' 250' P.V.C. 28p L.P. 61' 1200' ACETATE 75p
1T3 3' 450' POLYESTER 37p DT4 Sr 1800' POLYESTER 11 12
DT3 3:' 600' POLYESTER 57p TTS or 2400 POLYESTER 11 87
SP5 500' P.V.0 42p SP7 7' 1200 1' V.0 02p
LPS 5' 900' ACETATE 509 LP7 7' 1800 ACETATE 75p
DTS 5' 1200' POLYESTER 75p DT7 7' 2400 POLYESTER SI 25

TAPE SPOOLS 3' Sp. 5', 51'. 7' Op. TT7 7' 36011 POLYESTER 82 50

Pint and Packing 3' Zip, :A. 5r, 8p, 7' 10p (3 reels and over Pont Free).

Jp

feritone
easse -

11.10101114;111011311.0ran11,..

HI -FT STEREO
HEADPHONES
Designed to the highest
postible etandard. Fitted
2Iin. apecker units with
soft padded ear matte.
Adlingble headland.
8 ohms impedance Com-
plete with Aft lead and
stereo jack plug.

STI1.111.-T1 ,,iF NET Los II' I. 1125 P AP lop
M080 81 .0F 1.11.-.w. 52, p t I' r

E.M.I. 13 x 8m.
HI-FI SPEAKERS
Fitted two Ain tweetersandcrossover

network. Impedance
8 or IS ohm. Handling caw
city loW Bran 1 new

£3.47 "P

\ RITNS -149 111ER
Batt, rat. I 4 ham.. i w 11 ,.aer providing tour
P.-paint...wilts site G 3 IIIIItabie for cr)etal 1111C1.0.
phone low impedance 'MC,'
141.11.1e. with Oa:aloe...A
raDo. tape, etc. Man. input
15v. Man. output 2 5v. lain
6 .11t. Standard Jack plug
socket impute, phonopluge
output. Attractive teak

o.).1 grain finish case
MONO r3

ODE £3.47 I.fMODEL to.

TAPE CASSETTES
C60 C?,.) 29p s';',;,

C90 (:..) 40p 1111
_J C120 (ml.) 52p h'7,,

P. a P. TOP.
FUZE Cassette Head Cleaner with ems 10 cassettes

PREMIER RADIOT
23,TOTTENHAM COURT ROAD, LONDON, W.1 Tel:01-636 3451 172w.cM, r -
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CRESCENT RADIO LTD

11 & 40 MAYES ROAD. LONDON N22 BTL 888 3206

MAIL ORDER
DEPT.
No. II

MAYES RD.
LONDON

N22
01.

COMPONENTS AND HI Fl
FOR THE HOME CONSTRUCTOR

OUR SHOPS ARE OPEN ALL DAY
FROM 9 A.M. TO 6 P.M.6.30 P.M.ON FRIDAY

(WE CLOSE ALL DAY THURSDAY)
13 SOUTH MALL, EDMONTON, N9 803 1685

MIDGET FLEX CONNECTOR
All, 1111,

1.
41:110 1111.i,i eiA

1111,s 

MAINS TRANSFORMER

XI ..

1.i1.311.1 /11. t .1

11311 1 11i ..111
Ie."' X '11/ 635 p I:.1.

i o

---,CRESCENT-is as DIGITAL
- . CLOCK KIT

24 11 -out hisie Digital Clock
Kit We 3,0915:
* A a...nutlet...et of
* A complete sci 1.1 easy m

1.0h1w tredroctions
* Print...I to

make construction pimp..
ap* cat....1 and Innml panel t
glic a

411 for the tirns of the 1,W
le.11.111, 122 50. ; P. A P.1

nil. 131.0.

BRIDGE RECTIFIER
Plastic tqlrammlat....
Tex. Type So I It4c
1:0560, at 4 amp

Our Price 55p

POWER TRANSISTOR
HEAT SINKS
1.:,trido.,i 11111,111,c

51.-
40p

HIGH QUALITY IMPORTED HEADPHONES
!moo 0 per plion 95p TTC
.1,0011 0 fir phom 105p G1105
hit.. 111,, P A I'. Jre pair.
COMPONENT CORNER ga I.

uncut.. 31" 
17p

Plain Veroboard Ant. 3' s :r tlp
Standard T.ggle raw it.h. U 1' UT ISIO
D.P.D.T. Sable tier itch 13p
I: imratiartit al Trail...

'folder, 3 -pin and 4.1.1. 7p
1'. Holders for 14 or In pm 10p

Pl. ay. Ii, I, A I. T..r 3 items

SINGLE EARPIEC
134 -MI or Magnet.. 3 3i.t. or

5pleshe state wheeh t,1,e
yni, m.o... complete 1111111
tOp 11111 311 P.  p.

LOUDSPEAKER BARGAINS
E.M.I. tAio 0
£3554.4i- 3513 P. A P.

M I. 330 pet s i3111
17 00 plo asp. P. A I'.

MINI LOUDSPEAKERS
.010.000MFD 161, CAPACITOR .2:

2:- 0 00
50ptr.7010o

dooton 50p rail...Mal, tl. price 31" I. 2." 5.1751.1. ISOPI :" demo t. r. Screw Tern.... .15. 1' A P. lip 111 340p '-ash. 1'1. 3-1 111, hple 31. p p r-

TRI-VOLT BATTERY ELIMINATOR- Enables von to work your tratipiptor
radio. amplifier. or vas...tie, etr. 11.11111
.4.4'. main. through ship CO11111411
eliminator. Just by 11111,11111 a 141,

..0 can 010.1 the voltage )00 require - fiv. 71,
or 15 volts. The. means all your traPktor pow.,'
I ack Applicata...an Pe handled toy this one unit.
Approx. pare: 21- x 2' x :11'. OUR PRICE
1275p 10to. P. a P. Sante model ...ably a teed
tor the Philips 1300 , lisp. P. A P.

BULOIN OCTAL PLUG
Ideal for all 111.1.
way a ,,,,,'stump.slump. The.
pine couples with a
ptan.15.1 hplm vs], e
holder. Plug .. 12p

Sockell . ep
Please include 41, I' A P.

WAFER SWITCHES
1.40 12 way

2 pole 2 way
1 tonic 3

POle 4 way
2 node 6 way
3 pole 4 way
4 pole 3 way
1119 each. Pleahe it

Op P. a P. Up to 3

ALUMINIUM CHASSIS
f1,1111 00115,- almniriluni 4 .1.1...1

le... I. 31. corm. bracket. .411 are 21"
.1. 1..I.

Sin 1.03-53p
x1 45p 1.2 x - gip

 x 53p 83p
I... 7 63p I I 60p

I I X 9-94p
I/3 01, - ggp
in x In 108,

2743055
1.OP1 151 It 1'(1\\' 1.1:

Tit ANSIS1.01:
-a at our Lou_ Pt...

50p each
1th. ILIa, I'. A I'

BARGAIN S.C.R.

Tl. Turn twroi:
400 3 up.

45p ea.. 1.4. tY 00

11..1.1.1. .1p P. A I'

PRINTED
CIRCUIT KIT

Everything for
producing row
own a ,, i ttt col
circuits.
11.40P
lop. P. a P.

PRINTED CIRCUIT BOARD
nom -10P pox 15p
0x8 ---10p 30p
Please inc. 3i4.. per board P. A P.

EA1000 3 WATT AUDIO AMPLIFIER MODULE
.411 %tele. %made', .1. -ig.....1 ar...31 113.

TA A621 Linear
Supply Vollag. . 9 24V
Speaker .x -Iii
Emmen.. .. 501,Z -25k11/
Overall Size . .. tin x aim x 1111
Ideal Amplifier Int radar, ror.1 player-.
stereo unit...tr.
Full technical data and diagrams with each
module. All guaranter.1 an.1 a bargain al

POTENTIOMETERS
All types 1- Wei lee. &MIMI,
SINGLEN DIAL

51E 1.0g ppg 5K
Lin Less 115K

'''K Switch 25K Less
50KK Switch

.A.1,0a 10040...
Double 130K r

711110 Pole 500K each
I:I Switch

24pea, -

RESISTORS
We st.xek all recognised values
of resistor.. all at or clover
tolerance. We regret we ran 0111.
Mall them In lots of ten. You ea:.
seMad for 111111(11i values.
All Midget types.

1 watt lids of 10 13p
1 watt 10111.1 10 15p
I watt 1111X .1104 2511

1.1,..,-. 1,111.11 .11, I' A

 .Mal: 10

E2.63

The Pictorial Method
fps pppe

WHAT READERS SAY

SI ELECTRICITY(5vols)
ELECTRONICS(6vols)
TELEVISION(3vols)

You'll find it easy to learn with this outstandingly
successful PICTORIAL METHOD. The essential facts
are explained in the simplest language, one at a time,
and each is illustrated by an accurate cartoon -type
drawing. These clear and concise illustrations make
study a real pleasure. The books are based on the latest
research into simplified learning techniques. This easy -
approach -to -learning method has proved beyond doubt
that acquiring knowledge can be an enjoyable ex-
perience.

The aeries
will be et tin-

ceptional value In
training rtiechanic and

technicians In Electricity.
Radio and Electronics.

... after studying them for a while, 1 came to
the conclusion there is only one word to
describe these manuals -BRILLIANT.

E.J. Southampton.
Their appeal is in their simplicity . . .

E.P. Basingstoke.
An ordinary person like me can soon
acquire a first rate understanding of the
subject. C.B. Maidctone.
1 have passed my theory exam. on electronics
mith the help of your manuals. D.E.E.

r

YOUR

GUARANTEE

Should you be, in
- any way dissatis-

fied with the
MANUALS your
money will be re
funded by return
of post.

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

Please find enclosed P.O./Cheque value £
BASIC ELECTRICITY 5 parts £450 0
BASIC ELECTRONICS 6 parts £5.40 0
BASIC TELEVISION 3 parts £3.60 0

Tick Set(s) required. Prices include Postage and Packing.
YOUR 100% GUARANTEE. If after 10 days examination you decide to
return the Manuals your money will be refunded in full.
NAME
BLOCK LETTERS

FULL POSTAL
ADDRESS

1
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MULTIMETERS kr EVERY purpose!

USED EXTENSIVELY MY INDUSTRY, GOVERNMENT DEPARTMENTS.
EDUCATIONAL AUTHORITIES, ETC.

 LOW COST  QUICK DELIVERY  OVER 200 RANGES IM STOCK
 OTHER RANGES TO ORDER

NEW "SEW" DESIGNS!
CLEAR PLASTIC BAKELITE PANEL

METERS METERS

50µA
50-0.60µA 2/46
1013µA 1345
100.04001..A 1186
500µA {0.10
ImA I310

TYPE SW.100
100 x 80 mm.

20V. D.C. .. 0011
50%'. D.C. .. SS 10
300V. D.C. 00 .10
1 amp. D.C. /SU
5 amp D.C. 01.10
300V. A.C. 11110
VU Meter .118.71

TYPE S-80
80 mm.

square fronts
60µA 13 50
60.0-60µA U 10
100µA U 10
100-0-100µA 13 00
500µA 1376
1mA 1200
20V. D.C. . 00

50V. D.C. 12 60
300V. D.C. 3.2 60
1 amp. D.C. 12 60
6 amp. D.C. 12 60
300V. A C. . 22 60
VII Meter . 13 37

"SEW" CLEAR PLASTIC METERS
Type MILIMP. 421n. r 411n fronts

60601 12 80
100mA 12 b0
500n1A 12 80
1 amp. 12 80

amp. .... 12 80
16 amp. .. 80
30 amp. .. 12 00
20V. D.C. .. U 80
130V. D.C. .. *2 80

1310 160V. D.C. 1250
600.20µ.t13 10 300V. D.C. 1360
100µA 13 10 16V. A.C..... M 80
100-0-100µA 23 00 300V. A.C. .. M N
200µA . t.3 00 8 Meter ImA SS 17
1100µA . 12 90 VU Meter .. SSU
600.0-500µA 22 80 I amp. A.C. 1111-110
ImA 12 BO 5 amp. A.C. 111 1111

1.0.1m.1 12 80 10 amp. A.C. 1114111
SinA 12 80 20 amp. A.C. IS 11/
10mA 12 80 30 amp. A.C. se

Type MR.52P 21 n. ensue Donee.

50.0.50µA . 12 60
100µA ... 12 60
100-0-100µA 12 60
500µA .... 12 30
1mA . U 00
foinA 12 00
10mA 12 00
6001A 12 00
100mA .... 22 00
500niA....1200
lamp. .. 12 00
5 amp.....*200

. . .

20V. D.C. .. U 00
50V. D.C. .. 12 00
300V. D.C. SI 00
16V. A.C..... SS 10
300V. A.C. SS 10
8 Meter 1mA 03 10
VU Meter .. IS SS
1 amp. A.C. 11.011
6 amp. A.C. 03 00
10 amp. A.C. M SO
20 amp. A.C. WOO
30 amp. A.C. 41.00

Type 11.11.66P. 3:1n. x Pin. fronts.
60µA 2.3 37 10V. D.C. .. M-10
50-0.50µA . 12 76 20V. D.C. .. 00'10
100µA ... 12 76 60%. D.C. .. tau
100.0-100µA 12 66 150V. D.C. /010
200mA ... 22 66 300V. D.C. II3 10
500µA ... 12 40 I5V. A.C..... 1/ '10
500.0.500µA U 20 50V. A.C..... ea so
ImA 12 20 100V. A.C. .. /I se
5rnA 12 20 300V. A.C. .. a GI
inmA 12 20 600V. A.C. .. MIN
50mA 12 20 It Meter IntA 11.87
100mA 12 20 VU Meter .. S1.57
6000.A 12 20 fiOniA A.C. am
1 amp. 12 20 100ntA A.C. ass
6 amp. 22 20 200mA A.C. 111111
10 ainp. 22 20 600mA A.C. ow
15 atop. 12 20 I amp. A.C. WO
20 atop. 22 20 5 amp. A.C. 8110
30 amp. 12 30 10 amp. A.C. MIN
60 mop. . 12 50 20 amp. A.C. WOO
6V. D.C. 12 20 30 amp. A.C. MI.90

*MOVING -IRON
ALL OTHERS MOVING COIL

Please add postage

SEW EDUCATIONAL
METERS

Tips E1.107. Sias
overall 100inin %

906060 x 10116060.
A new range of high
quality moving coil
Instruments ideal
for school experi-
ments and other
bench applications.
r mirror wale. The

meter movement is easily accesaible to
demonstrate internal working. Mailable
in the following ranges:

50µA 15 00 20V d.c. 14.80
100µA 14 65 50V d.c. 14 40
linA 24 40 300V d.c. /4.40
50.0-50µ 14 66
1.0.1 nt A . 24 40 Dual range
IA d.c. . S4 40 500mAi6A d.c.114 66
5A .1.e. . 14 40 5V/50V d.c. 14416
10V. d.s. 14 40

211µA a -so
50µA 41.75
50.0-50µA 11.36
100µA M-ss
100.4-loomA MM
500µA 00.10
ImA 1114
1-0-1mA 31.06
limA 11.96
10mA 11.55
50mA 1186
100mA 11.96
500n0A SIM

Type MR 38P 1 21 32in so tare fronts.
. . 21 60

30.A .. 11 60
V -NO 500mA ... 80

750mA ... 11 60- amp. .. 11 60
*. .2. amp. .. . 11 60
. 5 amp. ... 11 60

10 amp. . 21 80
6(Iµ 1 ..111-10 311. D.C. 11 GO
60-0.50,40 . 11110 10V. D.C. . II 60
100µA .... 11.11 15V. D.C. . 21 60
100-0-100µA 11.71 20V. D.C. . 11 60
2000.1 ....111-76 100V. D.C. 11 60
600µA .... MAI 160V. D.C. 1160
500-0.600µA SO 300V. D.C. MAO
1mA 11-10 000V. D.C. 31 00
1.0.1mA Al IN 760V. D.C. 11 GO
2mA 11-60 16V. A.C..... /170
5mA 11. 110 60V. A.C..... 1174
10mA 11.111111 150V. A.C... 11 70
20mA 11-60 300V. A.C. .. 1110
50mA 11.10 500V. A.C. 11110
100mA 11.10 8 Meter linA 11 71
150mA In GO VII Meter .. 01.141

TWO 101.46P. M.. moan treats.
50µA M-16
50-0-50µA 1/110 10V. D.C. 11 50
100µA 11110 20V. D.C. . 21 50
100-0-10014A 1117 60V. D.C. .. 11 60
200µA 31 17 300V. D.C. 11 50
600µA 121V. A.C.... 11 80
600-0-50014A 11.70 300V. A.C. . 11 60
lniA 1170 0 Meter lmA 11 56
5mA {1.70 VU Meter 12 26
lOntA 31 70 1 amp. A.C. 11 70
60niA 31-70 5 amp. A.C. 21 70
100niA 111.70 10 amp. A.C. 11.70
500niA 1110 20 amp. A.C. 21 70
I amp. 11.711 Nan*. A.C. 11.70

"SEW" BAKELITE
PANEL METER

Type MLII. 8161. Marl WOE.
1 amp. .... 11 96
2 amp. ... 21 95
6 amp. ... 11 96
16 amp. .. II 96
30 amp. . 2196
50 amp. . 11 96

D.C. . 11 95
10V. D.C. . 11 96
20V. D.C. . 21 96
50V. D.C. . 11 96
160V. D.C. 11 95
300%. D.C. 11 96
30V. A.C. . 21 96
60V. A.C. . 11 96
150V A.C. SI 96
300%. A.C. 21 96
500mA A.C. 11 96
1 amp. A.C. 21 96
6 amp. A.C. 11 95
10 amp. A.C. H 96
20 amp. A.C. 21 96
30 amp. A.C. 21 96
60 amp. A.C. !I 96
VU Meter . 1.11 10

EDGWISE METERS
Type P5.70. 8 17 lain 1 111/11Ms.

Min. imp
50µA A3 10
60-0.50µA M-00
100µA .1500
100-0-100µA AI 90
200µA 90

500AA 76
ImA 145
300V. A.C. 1145
VU Meter 13.40

lead Ise illosirated brochure on UW
Paul Mehra-Maroonta for quantities.

MOW MODEL 7101
20,000 O.P.V.
Overload protection
6/25/ 100/600/1000 V DC.
10/50/250/1000 VAC.
60uA/260mA. 2012/2 meg
ohm. -6 to + 62db.
3.97. P. t P. 15p.

MODEL PLUG
20k0/Volt D.C.
aka/Volt AC.
Mirror scale.
-6/3/12/30/120/600V
D.C. 3/30/120/600V
A.C. 50/600uA/60/
600 mA. 10/100K/
1 Meg/10 Meg()

-20 to 446db. won P a P Ili,
MODEL 6025 67 Ranges.
Olant 5*1n. Meter, Polarity
Reverse (twitch.
Sensitivity: 50K/Volt D.C.
6E/Volt A.C. D.C. Volta
-125. -213, 1.26, 6. 10, 25.
60, 126. 250. 600. 1,000V.
A.C. Volta: 18, 3, 5, 10.26.
50. 125, 250, 600, 1,000V.

P.C. Current 26, 60IA, 2.5, 5. 23, 60, 250,
600mA, 6. 10 amp. Resistance: 2K. 10K.
100K. 1MEG, 10 MEG. Decibels- -20 to
+86 dB. 112.50. P. a P. 17*p.

I11011 MODEL 700K
100,000 O.P.V. Overload
protection. Mirror scale.
.11/11/1-2/11/2/6/12/20/60/
120/300/600/1200VDC
10/3/6/12/30,60/160/300/600/
1200 V.A.C.
15/30µA/3/6/30/60/150/300mA
6/12 AMP. DC. 2K/200K/2
Meg/20 Meg ohm -20 to
+03 db 111 SO. P. a P. 20p.

ROUND SCALE TYPE PENCIL TESTER
MODEL TS.4111

Completely portable. simple
to use pocket olaed tester.
Ranges 0/3130/300V AC
and DC at 2,000 o.p.v.
Resistance 0-20K ohm.
ONLY 1107 P. at P. 13p

TMs MODEL 117 V.R.T. sisersosto
VOLTMETER

Battery operated.
Input. 26

ranges. Large 41"
mirror scale. Sire
61. x 41' x 21°.
DC VOLTS 0.3 -
1200V. AC VOLTS
3 - 300V RMS. 8.6 -
800V P.P. DC CUR
RENT -12 - 12MA.

Resistance up to 2000M ohm. Decibels
- 20 to + 2. db. Complete with leade/Instree-
tio. 117-60. P. a P. 201,-

TE-20C RF SIGNAL GENERATOR
Accurate whir range mg.
nal generator covering
120 Kc/s.600 Me/. on
8 bands. Directly cali-
brated Variable R.P. at-
tenuator, &nolo output,
X.1 socket for calibra-
tion. 220/240V. A.C.
Brand new with Instrue
Dons 816. Carr. 379p.
81se 140 x 216 x 107

TE22 SINE SQUARE WAVE
AUDIO GENERATORS

to 200
Ito,. on 4 bands.

i. Square: 20eps to
30 kr/s. Output
impedance 5.300
ohm.. 200/263V.
A.(. operat on.
Supplied brand
new and gluten -
teed with instnic

tion manual and leads. 117 SO. Carr. 37*p.

TE-10RF SIGNAL GENERATOR
Accurate wide range signal generator corer.

log 120 kels-260
Me/a on 6 band..
Directly calibrated
variable R.P. at-
tenuator. Operation
200/240V A.C.
Brand new wilt In.
etruction. 1116
P. t P. 37ip. S.A.E.
for details.

1140' Wide Angle 1mA Meters
MW1-6 60enm square 11.971
MW1.8 60mm square 041174

P. IL P. extra

MODEL LT.101 1000 O.P.V
0/10/501260/1000 V. D.C.
0/10/60/250/1000 V. A.C.
0/1/100 M.A. 0/150 K ohms.
11 97. P. A P. 15p.

THE MOD= MD.120
Mirror scale. 20k/Volt D.C.
10k 0 Volt A.C. 30/60/300/
600/3,000 V. D.C. 6/120/
1,200 V. A.C.
Current 0-60µA/0- 12/0
300mA. 0-60K/0-6 Mein.
-20 to + 63 dB. 14414
Pa P 15p

MODEL 500 30.000 (IP.?
with overload Protection
mirror scale 0/ 5/'.2 5/10/25
100/250)500/1.000v.
0/2 6/10/25/100/250/600/
1.000V. A.C. 0/50µA/5/50/
600m.0. 12 amp. D.C.
0/60/K/0 Meg./60 Meg O.
SS 57*. Post paid.

THE: LAB TESTER 
100.000 O.P.V. 6eiu 
Scale Buzzer Short CH -
cult Check. Sensitivity :
100.000 O.P.V. D.C. OK/
%,,lt A.C. D.C. Volta:

2.6, 10, 60, 250. 1.000
A.C. Volta: 3. 10. 50.

250. 600. 1,000V.
µ.l'.Current: 10, 100µA,
10. 100. 600mA. 2 6. 10

amp. Resistance: 1K, 10K. 100K, IOMEG,
100ME00. Decibel.: -10 to +49 db.
Plastic Case with Carrying Handle. 8Ue:
741n. x 611n. z 31in. 11111 N. P.  P. 95p

RUSSIAN 22 RANGE MULTIMETER
Model U437 10.000 n.p.y.
A first dew versatile in-
strument manufactured in
11.8.8.8. to the highest
standards. Range.: 2.6/10/
60/250/600/1000v D.C. 2.6/
10/50/260/500/1000v A.C.
DC Current 100 wA/1/10/

Resistance
300 ohtne/3/30/300K /3m 0.
,omplete with batteries,
test lead., Instructions and
sturdy steel carrying case.
OUR PRICE 16-97 P. a P. 26p.

17-"74.4Oho

TO -3 PORTABLE OSCILLOSCOPE
31n. tube. Y amp. Sensitiv-
ity 0.1v p-p/CM. Band-
width 1-5 cparl 5 MUa.
Input imp. 2 meg CI 25pIr

amp. eenalUvity OW.
PP/C31. Bandwidth 1-Sep.
-800kHa. Input itnp. 2
meg II 20pir. Time base.
5 ranges 10 cps -300101s.
SynchroalmUon. Internal/

external. Eliminated scale 140 x 213 x 330
mm. Weight 1611b. 220/240V. A.C. Supplied
brand new with handbook. 140-N. Carr. 50p.

HONEYWELL
DIGITAL
VOLTMETER
VT.100
Can be panel or
bench mounted.
Basic meter mea-
sures I volt D.C.
but can be used to measure a wide range of
AC and DC volt, current and ohms with
optional plug in ants. Specification: Anti-
racY ±0 2. ± I digit. Resolution: ImV.
Number of digits: 3 plus fourth overran's,

Overrange: 100% (up to 1-999). Input
impedance: 1000 Meg ohm. Measuring cycle:
1 per second. Adjustment: Automatic zero.
Ing, full scale adjuatment against an Internal
reference voltage. Overload: to 100v. D.C.
Input: Fully floating (3 poles). Input power:
110-230v. A.C. 60/60 cycles. Overall sire:
511n. x 2 13/16in. x 8 3/16In. AVAILABLE
BRAND NEW AND FULLY GUARAN-
TEED AT APPROX. HALF PRICE.
14917I. Carr. 501k.

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

Also see next two pages

Everyday Electronics, July 1972



SEMI-CONDUCTORSIVALVES
ALL DEVICES BRAND NEW AND FULLY GUARANTEED

Transistors 253413 229 255458
253416 37p 215459

29301 209 253417 37p 26102
20302 209 '253439 130p 26103
20303 209 213440 979' 28104
20306 42p 213564 17p  26301
20308 309 253665 150 28302
20309 30p 253566 219 26303
20371 15p 213668 Up 26304
20374 20p 253569 Up 26501
20381 22p 213270 1259128301
21388.{ 49p 253572 97,110203
21404 20p ::1;0105 27p 1 N93
21696 159 '25:0;0,; 27p 11126
28697 Ibp 253607 22p 11140
25698 25p ,N303.1 189 IN141
21699 30p 753.1341 209 1142
21706 10p 2N:0;41 189 9143
21706A 129 2143042 18p, JN152
25708 15p 253643 209, 40020
21709 82 N; 044 26p140250
271716 Ebp 253645 259140251
217188 30p 213,191 159140309
21726 30p 253892 189 40310
21727 30p 213693 150 40311
21914 17p 253624 18p 40312
214916 17p 253,02 10p 40314
212918 $09 253703 100 40315
214929 Mb 213704 llp 40316
214930 10, 253705 109140317
211987 409 153701; 9p' 40319
211090 Up 253707 Ilp 140320
211091 Up 210700 7p 40323
2141131 Up 113709 9,140324
281132 Up 253710 99'40326
211302 179 253711 lop 40329
281303 179 '2143713 187p 40344
211304 2291253714 200p 40347

2/211305 v1213715 12$p 40348
2911306 Up I 2N3716 1309 40360
281307 131, 12143773 240p 40361
212131(8 Sep 213701 2069 40362
2N1309 I5, 2143819 34p 40370
281507 17p 253920 65p 40406
261613 Up 253823 50p40407
211631 Up 2N3854 27p 40408
2711632 Up 2139541 27, 40409
211637 SO, 2143055 279',10410
281638 171, 2139551 309 40412
211639 979 21385.; SOp 10467A
2121701 161, 213828A 26p 40468A
211711 140 263858 25p 40628
2911889 Up 2138581 30, 40600
281893 879 213839 270 40803
282147 719 253950.4 Up AC107
212160 579 253860 309 AC126
2142193 409 253866 1609 AC127
282193A 489 253877 40p 11:128
2142194 27p 2139771 40, AC151
282194A 30p 253900 37p AC162
212217 25p 2135001 40p A1:154
212216 20p 253901 979 A1:176
282.219 20p 113903 209 AC187
212220 25p 213904 25, ACI$8
212991 25p 213905 309 ACY17
212222 20p 253906 260 ACY18
2N7/22A 26p 254058 12p ACY19
2N2297 80p '21240510 10 . 20
282368 159 214060 12p 11'121
212369 15p 2144061 12p AC122
2123698 19, 214062 12p (('528
2912410 43912714244 47p A1:139
2712483 27, 254248 16p ALY40
282484 Up 2144249 159 AC541
2712539 Mb 284250 18p ACY44
2112640 Up 214234 429 A11140
212613 Up 214255 42p AD149
2122614 Up 2114284 17p A0150
282646 40, 2144285 17p AD161
2940711 Up 284286 179 A0163
2142712 Up 2N4287 179 A9109
212713 Vp 284288 15, A9114
2N2714 80, 284289 179 A9115
282904 SO, 214290 Iip A9116
2142904.1 Up 284291 1$9 AFII7
212905 Up 2144292 15p AFI18
2N2905A 20, 214294 17p AF121
2912906 Ulp 254303 47p AFI24
212906A Up 284964 15p 19125
2142907 Up 284965 18p A91211
282923 160 255027 629 0F127
212924 lip 215028 67p AF139
252925 lb 285029 47p Ai178
27129260 10p 285030 42p A9179
21429260 10, 2715172 12p AP180
21429265 10, 2145174 62p 11181
2713011 110p 285175 520 AFI86
2713014 Op 285176 45p AP239
2143053 lb 2715232.1 30p .11279
283054 449 215245 45, A1280
2113055 SO, 2145246 42p A1,211
213133 SO, 2715249 67p A8126
283134 lip 2145265 3259 A11127
2N3(33 Up 210305 37p A612/4
2713136 $5, 21530,; 40p A6119
2143390 269 255307 37p A14150
2143391 206 255304 37p 1.6151
21433911 Sap 255309 62p, 114154
2143392 17, 2145310 44.18167
2143393 15, 2145354 27p'. 1619(1
253394 159 215355 27p A621.1
213402 Up 215356 32p (I 110
253403 22, 151365 47p 6('107
283404 319 255366 320, 1141(18
253405 45p , 285367 57p:181109
243414 22p 255457 30p 11C113

35p 111'114 10 111'W90 229, N141219 1109
409 169 09W91 P0911421223 179
26p ((0116 159 BFX 11 220, N21224 ne
Ebp B0118 15p 111'1 13 22p 141( 1225 221/
2.59 BC119 309 111'129 Pbp " 300
509 110121 20p 1191(30 25p NKT237 85p
50p 110122 20p, 10,137 309 NKT238 260
609 11(126 15pi 119X44 379 NKT240 27p
729 11(1126 Pop: BFX6O 67p N K T241 27p
32p 0(1134 12p 119/94 259 1221242 $09
350 8C135 12p /191(145 309 NKT243 629;
27p 111136 159 119198 25p NKT244 17p
40p 18'137 15p 11FX97 25, NKT245 209
7014 114,138 20p 119181 209 NKT261 20p
77p1 BC140 35p 119X89 Up NKT26I 30p
729' 18:141 3.5p 0912931 709 NKT264 20p
5bp 18;147 10p 119111 42p NKT27I 20p
67p 11(148 10p 119114 Up NKT261 200
87p 110149 12p 09119 Up NKT274 200
559 1117152 1741 139121 429 NKT276 20p
609 14153 109 139124 46p NKT276 25p
82p BC154 tap BFY29 40, NKT281 27p
32p B0I57 169 BFY30 409 NKT401 87p
45p ((('150 119 119541 500 14K1402 90p
309 110159 120 09143 Up MKT403 75p
47p B0160 36p 111150 209 NKT404 55p
37p BCI67 119 /IFV51 206 NKT405 75p
37p 11C16811 100 1(9152 20p NKT406 62p
47p 111,1680 119 $9153 15p NKT451 62p
37p 11C16911 lip ISFY36A 57p NKT451 62p
55p IICHMIC lip 89176 429 NKT453 47p
47p 1(0I70 Up 89177 67p NKT713 20p
32p 3(0171 159 09190 66p NKT717 42p
47p 18'172 1158; BOX 19 179 NKT734 27p
37p 1it'176 Slp B6120 lip NKT736 360
30p B1'177 10, 118X11 24), NKT773 SSP
27p (((1178 tip 118128 46, NKT781 1109
67p ((C179 lip B6/27 47p 0016 50p629 B0182 lb BS/28 Up OC19 37p
409 1101821, lip 88160 $19 0C20 75p
40p 18.163 Sp B8 X61 SS, 0022 50p
SOD ((C183L 19 B6176 14, 0(723 60p
82p B0184 lip BP/ 77 241, 01:24 80p
67p 11C1841 llp 081278 Up 04225 40p
409 1(C186 i8p $8124 15p 0C96 25p
62p B0187 117, B6115 lip 01:16 SOp
55p 1102124, lip 118126 170 OC29 60p
62p 110213L lip 88527 lip 0C35 60p
600 1(12144, lip 08128 17, 0034 60p57p itc110 179 138129 17p 0041 22psap Bry30 170 88131 259 0042
72, 1(1131 1109 118136 Up 0044 lbp57p (953.2 60p 148137 Up 0046 12p
110p ((('533 25p 149138 20, 0046 15030p 1(C534 309 118130 Up 0070 lbp20p ((('138 409 119143 609 0071 12p14, itcypp 609 88 151 8,29 0072 12p
20p 1101(40 50p 11$152 390 0073 30p
18p 1111541 15p1114153 370 0074 $09
22p BC542 15, 119154 401 0075 Up229 114143 15p 116156 001 0076 Up209 IW154 32p 119179 459 0077 30p
9.15p l0.168 22p 89190 67p 0178 20025p ((('569 229 (191951 12p 0C8I 20p
279 ((('560 97p ,'424 15p 0C911) 20p

169' 0(192 26P24p ((('570 lbp ('450
24p 111'571 20p 11E1102 309 01.2621) 16020p 10'572 169 ,I1ET113 SO, 042143 25PlOp ((('578 3091021114 1106 0084
10p 1147579 301,10E1118 1100 00139 Z6017p B0110 17p 021120 46p OC140 52p
47p 14'211 40p 0E17873 1110 00170 25p
20p 1011112 509 0E7880 800 00171 30p
Ibp 1111116 112p 062887 10, 00200 40p
23p 101121 66p 0111189 16 OC201 60p
47p 1(1)123 1101i 087690 886 OC202 75p
47p 111/124 60p 021896 Up OC203 40p
829 111)131 76p 119:7'1497 110 00204 40p
35p l41)132 SO, 11E1198 Up 00205 75p
$5p 141/510 1269 9111100 Up 00206 96045p ((14120 1059 9161101 115p OC207 75p25p 011161 lEllp 9111120 Up OCP71 421)259 901762 1000 MA 1121 26p ORP11 60926p ((Fill Up M2400 1079 02P60 40p
EOp /1E117 47p M2420 801 00961 42p
Sop (19152 Up M2421 80p P346A 229
30p /19164 Mp 912430 1089 EIT140 15pUp 89158 111p M2410 96p ST141 lop
19p 119159 Sep 9124611 97, T1834 6211
19p 119163 Up M2461 125p T1843 40p
16p 119167 lip 3124011 1009 T1144 10p
280 ((9170 Up 912401 137, T11146 27p
429 111173 1119 M.1 E340 50, T11146 lip
45p 119177 30, M2E370 80, TI847 lip60p 119178 Up M22371 SO, T11348 12p
40p 119179 30, MJE320 Sop T1849 12p
89p 116180 Up M1E521 70p 71850 12p
30p 119181 Up 9199102 Up 11851 10p
470 119182 SOp 199103 Up 11852 11p
479 89184 20, MPF104 Y7, T11363 22p81, 09185 20. 9199105 179 111112 129
26, 09194 159 91983638 Up XC141 Up
309 119195 15p 141(7124 41Ip ZTX107 15p
PAp 1191941 15p 1221125 ZTX1O8 120
27p 69197 15p 1221126 27, ZTX109 15p
Up 119196 16p N21128 17p ZTX300 12p
Up 119200 259 NKT135 27, ZTX301 15p
259 B1224 14, NAT137 Up ZTX30-2 20p
45, 11920.5 19p 12141210 30p ZTX303 209
Up BF237 110 NKT211 110p ZTX 304 25p
61p 119230 22, NKT212 309 7.71500 15p

1609 /11244 23p 114T213 309 ZT 1501 lbp
100 I11'1161 479 NAT214 20p ZT/502 20p
109 1161187 Up 12141215 22p 7.T1503 17p
10p 119(188 Up NKT216 Up 21-12504 40p
10p Iti,W83 20, NKT217 409 7.11531 260

Integrated
Circuits

CA3000 1109
CA3003 1176

 CA3007 114110
CA3011 76p
CA3012 1111p

CA3013 1060
CA3014 1240
CA3018 $4,
CA3016.1

FJHIll 70, 14147431 64p
9214191 23p 8717440 20p
9210131 25p 81174411AN
92H141 23,1 71.0
9.111161 259' 817442 75P
9210161 70p 817446 100p
9211171 25p 817447 138p
9211181 25p 8007448 1260
9211221 25p 8147450 109
F2/1231 25p 8N7431 so p
F.J H241 26p 8147453 200
92 H231 259 817454 lOp

110p 1'22101 50p 8147460 110p
CA3019 84p 922111 SOp 817472 lop
CA3020 126p 921121 601 817473 409
CA3020A F21131 60p 817474 40p

160p 922141 1250 8/7475 460
CA3011 156p 922181 75p 8147476 45p
CA3022 1309 1'22191 63p 8147483 579
CA3023 126p FJ..1211 12.5p 8007486 Up
CA3026 100p 922251 123p 887490 87p
013026.1 74p FJL101 125p 8147491 879
CA302811 P25101 2114, 8147493 87p

1019 IC12 II 80 817495 87p
C13029 279 L900 44 8717494 870
CA3029A 4,914 40p 81674107 629

1859 L923 40p 87174153
CA3030 1179 LM380 122p 1889
CA3036 11129 911.7249 60p 81474164
CA3036 7110 91C7809 247p 1100p
CA3039 Up 9117894' 146p 87174160
CA3041 1099 9117904' 1249 180p
CA3042 1009 3111921' 66p 81474161
CA3043 137p 9117991' 66p 260p
CA3044 120p 91C13031. 81474144
CA3045 122p 200p 2209
CA3046 81p MC13049 8174163
CA3047 1370 125, 125p
CA304/1 204p 1013059 81474192
CA3049 160p 1166p 175p
CA3050 18Sp MC938P 111474193
CA3051 134p 6411, 17150
CA9052 165p 5(4214359 711241
CA3053 460 1166p 162p
CA3054 1090 11:16520 711249
CA3055 240p 4519 42511
CA3059 165p 101709013 711243 1500
CA3064 1200 94p TAA263 75p
FCH101 85p 11 9C40009 TAA293 97P
FC11111 105p 5.5p TA12100 1760
('('H121105, 4147400 20p TAA310 11159
9(41131 602 4717401 209 TAA3'20 75p
9('111411050 6147401 20p TAA330 176p
9C11151 106p 0147403 20p TAA435 I47p
6(7(11711059 917404 20p TAA621 132p
p0211181 loop 8147405 20p 711522 560p
7C10191 105p $17408 800 711530 4960
pcs4201 130, $147408 20p TAA811 4450
71:11211 130p 957409 20p1TA11101 lip
91:11221 1300 8147410 20p TAD100 160P
9050231150p 657411 23p TADI10 16011
91:.1101 160p 817412 48p 8L4031) 16
70.1111 160p 817413 309 84,7020 147p
7C.1121 1759 TE7416 849 UA702A MOP
90/131 275p 8147417 84p UA702C 779
903144 5259 6147420 20p 11.147031: 1379
9c7201 100p 957423 61p 4717090 460nun 175p 657427 48p UA710C 125P
71:2 101 430p 0N7428 80p UA716 127,
PCL101 230p 657430 209 1717230 1000
FCYIOI 102p SN7432 48p 4717300 1809
721(101 1918717433 80p 17A7411: SOp

BUDGE
ERMINES/
PLASTIC
ENCAPSULATED 000 PIV 4A 70p
600 911 IA 50p 50 PIV 6A 45p
50 911 2A 45p 100 PIV 6A Sop

100 PIV IA bOp 200 PIV 6A 65p
200 P11 2A 55p 400 P11 6A 75p
400 PIV IA 60p 600 PIV 6A 8.59

50 P11 4A 409
100 911 4A 500
200 PIV 4A 659
400 PIV 4A 85p

SILICON 1.11C7791E0S
MINIATURE WIRE SIDED PLASTIC

31111136 IIII PL CL
I ASP 1-6 AMP 3 AMP

4001 60PIV 7p 8p I9p
4002 100911 7p 9p 20p
4003 200PIV Op 10p 22p
4004 400911 Bp 10p 25p
4005 600910 10p 12P 26P
4006 800911 lb 151 27p
4007 1000911 110 169 30p

50+ les. 15% 100+ lens 20%

SILICON 1110217111116
STUD MOUNTING

01 101 175.1 351
100911 fbp 60p Il 22
200911 26p 50p bbp 314E
400911 309 53p 62p 11 77
600911 32p 609 72p II 12
800P1V 33p 750 87p 12 47
1000911 409 &Sp 21 05 It 77

60+ less 12% 100+ less 20%

DENIM DIODID
40011W 1.5 WATT I 10 WATT

3.3.33 V 2 4-100 ; 3.9-1001
109 each Up each I 40, each
25+ less 13% 100 + less 20%

TRANSISTOR DISCOUNTS:- 12 + 10%;
25 + 16% 100 + 20% any one type. Post-
age on all Semi Conductors 7p extra.
B.A.T. 9012 PULL LISTS.

VALVES
OA?. 389 J:,/.4 30p ('MOO 46p
OB2 45p _ 42p 1181 609
OZ4 30p ./.6 65p 1. 9184 36p
11.4 20p .09115 SOp 1 M85 2100
1E5 40p 319'17 00p 1187 70p
185 30p1304718 800 1. 161 401,
174 259 301,5 SOp t 186 409
1134 30p 9094,1 75p 1187 42p
ICS 600 0)61.12 120p 1240 650
2021 32p 00.1,14 95p 1241 5010
3Q4 SOp 101.13 InSp ('280 21P
384 35p 301.17 80p Zsll 29p
31/4 48p 30612 80p 1 Z32 489
524 76p 30919 850 7.34 bop
6474 35p 3091,1 75p K T66 12 06
314 489 3091.13 93p 1. T88 12 00
513 40p 3094,11 90p 111714 75p
52411 401 351.6 60p P.16040 40p
61304,2 Up 35%14 35p PC811 @Op
6107 401 3524 3Sp 16'88 60p
6107 40, 3525 50p P1197 45p
6AK5 Up 50115 509 PC900 49P
8.126 SOp 50e5 50o 1.11;94 400
0A1.3 SO, MO byp (.1005 40D
6116 Epp 85 12 60p 1.1.5.54/4 65p
6AQ5 Up 807 50p P0089 60p
6A86 Up 1625 60p P02L11119 569
6AT6 Up 6763 70p PCF80 80p
6A116 1111p 6146 160 P1:982 34p
6AV6 SO, .1231 b5p PCF84 00P
6B16 919 CY31 35p PCF148 60p
6826 SO, 1)1991 30p PC9800 SOp
68(16 76p 11996 459 PC6801 60p
611.16 50, 1)991 22p PC9802 000
68Q7A 40, 1)996 45, 906805 80p
6/111.7 II0p 133191 40,, 9(29806 7071
61328 70, 1)1492 569 9C1,808 75P
60W8 Up 131496 509 P1:1,82 360
08W7 1109 DL92 359 P1:1,83 660
61126 409 D1,91 18p 9111,84 450
604 Sip DL96 45p P471.85 40p
8(71)6 1950 1)9170 40p 1171.140 45p
6C1.11 50p 1)186 32p P91,100 65p
19.1W4 Up 11587 33p P1.36 SIP
6F1 629 88800 100p 61,81 20p
6F611 bbp E11401, 1000 1.1.82 459
6913 4bp 616030 35p 1.1.113 46p
6614 70p 1:1942 35p 1.1.84 400
6612 65p E1191 20p I.1.500 75p
6918 50p E11(741 65p 1.1.204 800
0923 86p E18281 30p P132 55p
6116 17p EBF80 40p 6533 630
6.14 60p 28983 40p
623 Up 28689 Up PY8I 30p
6250T SO, 2111.21 60p P582 350
6.16 P1C86 609 P183 38p
627 Up 1',4'86609 9168 40p
6160 40, E1X740 65p PY900 40p
((LOOT 45p E17084 I101 P5001 50961.020 60, EOM 40p 4'25 800
0Q7 40, El1288 40, 1126 80p
6847 40p 84.1680 Up 1'50 409
6807 400 141982 Sip 1'22 Up
68.17 40p 20986 Up 1'191 750681(7 40, ECH21 57, L'281 40p
681,7 S6p 21136 1009 1'282 40p
6617 Up 100142 75p 1'301 40p
68Q7 409 E1:1181 10, L'801 11 90
6(4 Grp EC1163 45, CAW', 40p
6160 Up 6,41,10 46, CAF42 5Sp
6160T Up E0I212 Up 08041 50p
814 lap ECLA3 70, 1:11470 40p
8X5(: Sep F.C1.86 40, (113980 40p
6/(501 40, EI'37A 110, CBF149 35P

110, 2939 60, U0064 490
106'1 76p 14940 60p 110.745 400
10913 SOp 6941 1111p CCF80 550
10914 S1.10 2942 700 UCH21 600
12476 $09 5.900 Up UCH'! 70p
12AT7 30p 6665 lip UC1081 40p
1211'7 Up E6844 SOp l'CLOI 35p
12AX7 $0p 10969 Up 16.11.93 60p
12A16 40, 2991 109 17641 600
I20A6 409 2992 Up 47980 35p
1211E6 40, 29183 Up 1'915 40p
121017 41, 119184 Up 1'989 40p
19A/25 169 EH90 40, 111.41 650
20121 60p 9444 609 11(84 40p
2091! Up ELA 1 11011 2141 48p
20L1 11.10 101.42 Up ('185 409
2061 50p 21.81 Up 1810500 38p
20P3 600 ELS{ Up 12150;30 36p
2094 5110 21.3.5 lip
201.5 01.10 EL91 U9 Ada 1111 01 I
251,6 60, 21,94 Me for roam.
DIODES A RECTIFIERS
1134* 109 BA 154 1119 (137M
114914 7p BAX13 IS, °Ali
1149I6 109 BAX16 '79 OAP
AA119 7p BA531 7p 0110

1129 10p 81538 15p 0A9
AAZ13 1011 (1100 lip 0847
AAZ15 10p 1103 111$9 0A70
84100 13p 11122 S7p 0473
1(1102 SOp 1124 169 0A79
BA110 259 1126 111, 0A81
BA111 27p 11127 150 0185
81112 70p 11164 5116 0190
111115 7p 1210 Up 0691
BAI41 32p i'211 Up 0A95
81142 32p 1Z12 SO, 0A200
10A144 12p 17.13 Up 0A209
B1145 20p V7.16 40p 04210

17p
1116
SSP
101

SP
7p

10p
7p
Op

7r
7p
7p
7p
7p

10p
179

4- St. Ilr..v1uln p.11(14 G.W. SMITH 8. Co (RADIO) LTD See opposite pay.'*
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re WA
SAVE UP TO
335i% OR MORE
SEND S.A.E. FOR
DISCOUNT PRICE LISTS

AND PACKAGE OFFERS!

RECORD DECKS
BSR

I riSot 14 97
0I290 16 50
M P60 110 40
610 114 07
510 Ill 50
310 19 40
810 1.33 45
MP6O TPD1 !1712
MP60 TPD2 115 40
610 TPDI 12066
510 TPlil 118 20
210 Package /9 NI
HT 70 114 99
HT 70 Pu.k 121 60

GARRARD
2025 T/C a 50
4011 a ft
5.300. 111 50
8P25 III /1025
8P25/0800. 414 50
SLOSH 113 45 THOItiNS
A P76 118 85 TD125 157 66
AP76/G8011 I.22 SO TDI26AB 19116
61.728 £2295 T X25 66 40
6L7511 12600 TDI50 227 90
141.9611 132 50 TDI50A II OS SO
401 126 60 TDI110AB II 127 SO
ZERO 100A 139 95 150 Plinth SS 47
ZERO 1008 137 50 I TX II 946

Stereo Cartridge t Mono
All others lea. cartridge
Carriage 50o extra any model.

11210ORD DECK PACING=
Decks supplied with
cartridge ready
wired In teak
veneered plinth with
cover.
Garrard 2025TCATAINCD
Garrard 11P25 I 111/9TAILICD
°arrant 6P25 I II/G800
Garrard SP25
Garrard 8r25 111/1144.7
Gerrard 14r25 111/11144.2
SP25 111/(11400 IPlavon Pat')
Garrard A P76/(1800*
Gerrard A P71i/M75.41.
Garrani AP:6/1155E
Gunn' A P76/3475EJ
BSR McDonald 1111.60/AT55
Goldring 11L72/01400
Goldring GL75/01100
Goldring (1L75/0800E
 Also available with sliver metal

plinth 11 extra
Carriage 50p any kern

SINCLAIR EQUIPMENT

11897.
£24 20
122 25
129 05
129 05
134 03
/389
/366

11980
14660
15480

14 80
121 96

Project 60
Package

ffers.

GOLDRIEO
ti L69/2
GL69/2/P
111.72
111.72/P
11 L75
(1L75P
LI I/75
LI D72
(199
(11.215
(11.651'
LI DOS
0101

PIONIZR
PLI2AC
PLISC
PLA23

135 16
/50 26
182 55

112 96
115 96
11860
!1990
120 85
£22 110
119 76
f29 50
13026
132 96
134 90
11965
134 50
439 70
144 Ili

Mlles el "

Mb* wet
2 x Z30 amplifier. stereo 60 pre -amp, PZ5
power supply. 116.96 Carr. 379p. Or with
PZ6 power supply 61600 Can. 379p. 2 x Z50
amplifier. stereo 60 pre -amp, P2.8 power
supply. 630.26. Carr. 379p.
Transformer for PZO. n1171 extra.
Add to any 01 the above 44-411 for active
filter unit and 119-S0 for pair of Q16 speakers.
Project 60 FM Tuner 11696. Carr. 371p.
All other Sinclair products in stock.
2000 Amp 21350 Carr. 374p.; 3000 Amp
41956 Carr. 371p.: Neoteric Amp SUN

Carr. 371p IC12 0110 p.1 P. 10P.
NEW PROJECT 605 - MeV. Carr. 37p.

LATEST CATALOGUE
Our new 6th edition gives full details of a
comprehensive range of HI -F1 EQUIP-
MENT. COMPONENTS. TEST F.QU1P.
MENT and COMMUNICATIONS EQUIP
MENT. FREE DISCOUNT COUPONS

VALUE 111p
- 272 penes.

fully illus-
trated and
detailing
thousands of
bargains.

SEND NOW

ONLY

37ip
P&P

10p

6KYWOOD COWS 00111NUNWATION
RECEIVER

.'

Solid state. Cm crane oar 5 buds 200.420
ICH. and .35 to 30 MU.. Illuminated slide
rule dial. Randspread. Aerial tuning. BFO.
AVC. ANL. 'EV meter. AM/CW/BBB. Inte
grated speaker and phone socket. Operation
220/240v AC or 12v DC. Size 325 x 266 s 150
mm. Complete with Instructions and circuit.
MIS 10. Carr. 50p

Probably the roost popular budget Tuner/
Amp. and now offered at a /*Denton* low
price. 5 watts ems. per cniusnel. Tape/Cer
phot, Inputs. AFC/Built-Io MPX. List /61.
OUR PRIOR OS 76. Can 50p.

1117002112
P.2000, Garrard 20

11D2.5T/CSYSI ChengIMIer fitted
stereo cartrldge, with plinth and cover and
pair of 11.W.8. Speakers. Total Ree. Pries
197.731. OUR PRICE /N16. Carr. AI

* TRANSISTORISED 94 TUNER
6 TRANSISTOR
HIGH QUALITY
TUNER. SIZE
ONLY 6 x 4x 211n.
3 I.F. stages.
Double tuned din-
criminator. Ample
ontput to feed moat

amplifiers. Operates on 9 V battery. Coverage
148-1081c/s. Ready built ready for use. Fan-
tastic value for noney.1111/171. P. & P. 1219.
Stereo multiples adaptors M1174.

PRZAIDILIMR
S microphone in
puts each with
indis Mut gain
controls enabling
complete ndn

facilities. flattery operated. 11" x x Y.
Input. Mks: 3 x 3niV 50K; 2 x 3rnV 600 ohm.
Phone nog. 4mV 50K. norm ceramic
100.11' 1 meg. Output 2SOmV 100K.

NS -161141W STORM AMPLIFIERExceptional
- budget price

amplifier. All sili-
con transistor.
Handsome Wel.
nutcase.Switched
input dlector,

separate balance, s olume treble, bad con-
trols. Output '2 X 6W It MS Input. Mag. Tape.
X taL Tuner, Tape Out. 11476. Carr. 87p,

SH.001 HEAD
SET AND SOOM

MICROPHONE
Moving coll. Ideal for
language teaching. coin
niunicatloto. Headphone
Imp. 16 .hins. Micro-
phone imp. 200 taints.
14 N. P. 1 P. 15p.

Model S100TR MULTIMETER
TRANSISTOR TESTER

100,000 o.p.v. MIRROR SCALE
OVERLOAD PROTECTION

002/4/ 3 /12 / 30/120/600
V DC. 0/6/301120/600 V AC.
0/12/600/aA/l2 / 300MA / 12
AMP DC. 0/10K/1 MEG/
100 MEG. - 20 to +50 db.
101 -2 IUD. Transistor
tester rneuurd Alpha,
Beta and leo. Complete
with batteries, Instructions
and leads. 11350. P. 1 P.
25p.

RCA -1110 UTOSIATIC-r
VOLTAGE
S TABILE=
Input 88-125 VAC. or
176-250VAC. Output 120'/
AC. or 240 VAC. 200 VA
rating. 111.97. ear, 30p. t m nu

BELCO AF -SA SOLID STATE SINE
SQUARE WAVE C.R. OSCILLATOR

Sine 10 -200.000 Hs; once 18 50.000 .1z
Output max.
+ 10 dB
(10 K ohrud

peration in.
batteries

Duct.. 2-
ne use 71'

x 5' x
Price 61750.
Carr. 171p.

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

A new portable
bridge offering ex-
cellent range and
accuracy at low
coat. Ranges: R.
10-11.1 mega
6 Ranges ±l%
L.1 µ H 111

H EN R YS 6 Ranges 2 - %C.I0pF ± 1110m Fd
6 Ranges ± 2%. TURNS RATIO I :I/1000 -
I :11100. 6 Ranges ± 1%. Bridge voltage at
1,000 cps. Operated from 9 volts. 100p.A.
Meter Indication. Attractive 2 tone metal
ease. Site 71 s 6 x 2In. 11111. P. P. 23p

TES= 11401V

Completely seU contained with built-in
voltmeter. Easy to read, very accurate,
robust construction. An mondial for colour
television eervicing, etc. She 360 nun ong.
60mm dis. 211 SS P. I P. 25p.

111101/19601 UNITES SYNCHRONOUS
GEARED ROTORS
Built in gearbox. All brand
new and boxed. 60 RPM
CW: 30 RPH CW; 21t/HR
ACW; 2R/HR CW; SR/
DAY CW: 10 RPM CW:
2011/11R ACW.
Ng each Post 12p.

U DR SY 21-11 111011121
Input 8-16 0. Frequency
20-14,000Hz stereo or
mono switch, separate
volume controls each ear
piece. padded headband.
15'57. P. a P. 20p.

HELICAL POTENTIOMETERS
ITT MCPMIS 10 TURN 21 WATTS
Avallabk 500 ohm, 1K, 6K ohm. 11 Si each
P. & P. 13p.

SPECIAL OFFERS
SINCLAIR PROJECT 60

STEREO FM TUNER
Ude dr

- 

The first tuner in the world to use the phase
lock loop principle -se used for receiving
signals from space craft because of its rutty
I  proved signal to noise ratio. Provides
fantastic results even in difficult areas.
Tuning range 878 to 108MHz. Automatic
stereo indicator. Sensitivity: 2AV. AEC
range ± 200K Hz. Signal to noise ratio:
65.111. Output voltage 2 x 15OrnV. Oper-
ating voltage 26-30V DC. Sloe 93 x 40 x
207 nn. REC. LIST PRICE 825.
OUR PRICE 16.95 P. & P.

ONLY

Cnreprelaele offer -erg ems met saw 44.' 22.

113514 REGULATED POWER SUPPLY
Solid state. Variable output 0-24V DC up
to I amp. Dual scale meter to monitor

volt see and current
u. ' - Input 220/240V tC.

,,...... 4"; Hiss 193 x 85 x
105mm. 11197

Vet
P. 1 P. 25p.

P1.100014 REGULATED
POWER SUPPLY
Solid state. Output 6, 9
or 12 volt IX' up to 3
amps. Meter to monitor
current. Input 220/210,'
AC. Sid 4' x 31' +. 65'
/11.97. P. 6 P. 25p.

LATAY1112 HA -000 SOLID STATE
RIMY=

General corerage
130-4000c/2, 550
kc/s-30mcia. PET
front end. 2 meeh
filters, product
detector, variable
B.F.0 noise limi-

ter. R. Meter. Randspreul. RP Gain. 15. x
99 x 81". 18 lbs. 220/240v. A.C. or 12.'. D.C.
Brand new with Instructions. IN. Carr. 50p.

UW11-21 RECEIVER
4 Itnds covering 550kc 8-30mers. B.T.O.
Built-in Speaker 220,240v. A.C. Brand aim
with Instructions. 11576. Can. 371p.

AUTO TRANSFORMERS
0/115/230V. Step up or step down. Fully
shrouded.

80 W /210 1' & P. lop
150 W 12 70 P & P. 18p
300 W 13 60 P & P. 23p
500 W 15 25 P & P. 33p

1000 W 17 50 P. & P. 381i
1500 W 110 20 P. & P. 43p
2250 W !1725 P a P. 30p
5000 W 135 00 I'. e P. LI

POWER RHEOSTATS
High quality ceramic construction. Windings embedded in vitreous
enamel. Heavy duty brush wiper. Continuous rating. Wide range
es -stock. Single hole fixing, lin. dia. shafts. Bulk quantities available.
NOWAY?. 10/25/50/100/250/500/1000A500 or 5000 ohms, 909 P. a P. 71p.
60 WATT. 10/25/50/100/250/500/1000/2500 or 5000 Wino, 61.15 P. 1 P. 71p.
100 WAIT. I/3/10/25/50/100/250/500/1000 or 2500 ohms, 11416 P. a P. 71p.

"YAMASISHI" VARIABLE VOLTAGE TRANSFORMERS
2:tdleat quality Low price Immediate delivery

1-2609 Panel Mounting
1 .Imp 1710

21 Amp 2101
Please add postage

ALL MODELS
INPUT 230 V 50/60 CYCLES
OUTPUT VARIABLE 0-260
VOLTS
Special discounta for quantity

5-350 Oesend Purpose Bench Mounting

dro,itog
1 Amp 17 0)il.. 2.5 Amp 18 0.

00i

5 Atop III 75
.._.,' 1111 8 Amp 115 90
wie III 10 Amp 122 50

' Ill 12 Amp 12300
20 Atop 14000

)
-,,- ,

)
....

G.W.SMITH & CO.( 1 1ZA)1)L 0, LTD
10 TOTTENHAM CT. RD. LONDON, W.1 Tel: 01.6372232 mums

9sAAE:AluC7ROOIVI:

Ali Mail Orders to -
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VANISHING TRICK
The uninitiated might well be mystified as to

how the private constructor obtains the circuit
components and other special items he needs for
his hobby. The sources of supply are certainly
not all that apparent to an outsider.

Taking the country as a whole, outside the
larger cities and certain towns it is rare indeed
to find a shop dealing exclusively in electronic
components. Nor do the numerous radio and
television shops that grace every high street any
longer offer that incidental service to the private
constructor they, or their predecessors did, years
ago.

MAIL ORDER
And yet in all, the turnover in electronic

components and sundry items for private con-
structors has never been higher than at present.
Likewise, the range and variety of parts offered
to the individual has never been so extensive.

So what is the answer to this apparent
paradox?

It is, quite simply, mail order. This method
accounts for the greater bulk of business trans-
acted in this area today.

AVAILABLE TO ALL
Mail order has considerable advantages to the

individual purchaser. He can select from the
retailers' advertisements or from their cata-

Our August issue will be published on Friday, July 21

logues and lists, and order with confidence no
matter what part of the country he resides in.

The system has certain snags, it has to be
admitted. Occasional delays can cause irritation,
and the need often to divide one's requirements
among several suppliers can be a bit tiresome.
But taking all into account the growth of the mail
order retail business has been a great boon,
especially to those living in the remote and less
populated areas. No matter how isolated, they
have the same extensive choice of components
as constructors living in the large towns and
cities.

UNDER THE BONNET
If the electronics industry had not invented

the transistor, we feel sure the automobile
industry would eventually have done so!

That ever available 12 volt battery is a prime
mover in more senses than one. Since the arrival
of the semiconductor it has been the inspiration
for countless electronic gadgets.

This month we pamper the motorist yet again.
We help him keep up appearances while touring
or camping. It's a real face saver.

EDITOR F. E. BENNETT M. KENWARD B. W. TERRELL B.Sc.
ART EDITOR J. D. POUNTNEY P. A. LOATES S. W. R. LLOYD

ADVERTISEMENT MANAGER D. W. B. TILLEARD

© IPC Magazines Limited 1972. Copyright in all drawings, photographs, and articles published in EVERYDAY ELECTRONICS is fullyprotected, and reproduction or imitations in whole or part are expressly forbidden.
All reasonable precautions are taken by EVERYDAY ELECTRONICS to ensure that the advice and data given to readers are reliable.We cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices quoted are those current as we go to press.Subscription Rates including postage for one year, to any part of the world, C235.
Everyday Electronics, Fleetway House, Farringdon Street, London, E.C.4. Phone: Editorial 01-634-4452; Advertisements 01-634-4202.
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no back
issues

We regret to inform readers that the
publishers are no longer able to supply
copies of past issues. Nor will any back
issues be available in the future.

Sorry about this-but to avoid possible
disappointment we can only urge our
readers to place a regular order with their
normal supplier; or alternatively to take
out an annual subscription (for details
see foot facing page).
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SHAPER
IMPERTER
A 240V a.c. supply for electric
shavers from a I2V car battery
by C. J. Mills

Tins inverter has been specially designed to
power any mains type electric razor from a12 volt car battery. Many inverters provide a d.c.

output and will only power a.c./d.c. type razors.Most of the vibrating type razors can only work
on a suitable a.c. supply.

Using the design given, a razor can be used
anywhere a 12 volt supply (normally a carbattery) is available; such as when camping,
caravanning or boating. The unit is thus ideal
for anyone who enjoys the "outdoor life" during
the summer months.

DESIGN
The main problem usually encountered in

making a low frequency inverter to drive mains
equipment from batteries is the design and con-struction of a special transformer to suit the
power output required. For small inverters withoutputs up to about 20 watts, standard
mains transformers with a centre tapped secon-
dary winding can be used in reverse, with a
separate circuit to drive the power transistors.

The driving circuit must provide two output
square waves in anti -phase such as is obtained
from a multivibrator.
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OUTPUT 230V 52Hz

TR1
OG26

SKI

TF 2
2N3134

6.3V
OW I

0

SKI

TI

6.3V

RIC ill
see text

CI
7.5pF

RI R7

/5411 39Kft
se-_ text see text

DRIVING Ufr.IT

IRA!
2N3711

c

RS i
270.1

R9
;kr:

SI FS1 -
see text

TR5
OCIS

Fig. 1 Complete circuit diagram of the Shaver Inverter.

A unique type of naultivibrator circuit
developed by the authin uses a unijunction
because cf its excellent frequency stabillti, in
conjunction with two bipolar transistor
shown in the circuit diagram, Fig. 1.

CIRCUIT DESCRIPTION

12 VOLTS
INPUT

The basic unijunctior oscillator circuit will
give a square wave output if a forward biased
diode is connected in series with the capacitor.

Components ....
Resistors

R1 270L!
R2 1kil
R3 1000
R4 270n
R5 47052
R6 15k9.
R7 39k.!/
R8 270!2
R9 1ki.
R10 1i25W wirewound (if used-see text)
All kW 10% carbon except where stated

Capacitor
C1 0 5/F, 16V tantalum

SEF

SHOP
TALK

Semiconductors
TR1 0C28 germanium pnp (or 0C29-sae text)
TR2 2N3704 silicon npn
TR3 TIS43 unijunction
TR4 2N3704 silicon npn
TR5 0C28 germanium pnp (or 0C29-see text)

Transformer
T1 240V primary .,vith: 16 3V, 0 3A centre tap-
ped secondary (for 5 watts output) ori9V-0-9V,
0.6A secondary (for 10 watts output) or
6.3V-0--6  3V, 0.6A secondary used with R1Oin

circuit (for 10 watts output)-see text for
details and higher power types. In all cases
the mains p imaty is used as the secondary
winding in tlis circuit.

Miscellaneous
FS1 Fuse and nolder (see text)
S1 S.p.s.t. toggle switch
LP1 Neon mains indicator lamp
SK1 Two pin mains line socket for connec-
tion to shaver, 6 Nay stand-off tag strip, mica
washers and plastic insulation bushes for
TR1 and TR5, rretal case 4; x 3s x 2 inches,
plain perforated Veroboard 2i x 2 x 0-1 inch
matrix with Veropins to suit, grommets, wire,
4BA fixings anc earth tags.
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INPUT
+12V
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TI4113

7411e

Fig. 2 Layout and wiring of components on the
Vero board.

In Fig. 1 the base, emitter diode of transistor
TR4 is used and it is biased "on" by the base
resistor R7. The collector is connected to a
suitable resistor to provide one of the outputs.
A second npn transistor, connected to the bl
base of the unijunction as shown, gives an
output in phase opposition to the first.

CIRCUIT ACTION
When the supply voltage is connected the

capacitor charges up through the base emitter
diode of TR4 and through the 15 kilohm timing
resistor, R6, until the trigger voltage of the uni-
junction is reached. During this charging time
TR4 is held on by the charging current.

When the unijunction fires, its emitter voltage
drops due to the emitter to base bl current and
this voltage drop is transferred to the base of
TR4 by the capacitor, so that TR4 is turned off
and the capacitor discharges through the TR4
bias resistor R7. At the same time the unijunc-
tion emitter, base bl current flowing through
the base resistance produces a voltage which
switches on TR2 which stays on until the capa-
citor has discharged sufficiently to allow TR4 to
conduct.

472

At this point the unijunction and TR2 are
switched off, the capacitor starts charging again
and the cycle is repeated.

The outputs from the collectors of TR2 and
TR4 are coupled to the power transistors which
switch the supply voltage across each half of
the transformer alternately.

OUTPUT POWER
Using a 16.3 volt centre tapped 0.3 amp

filament transformer with a test load resistance
of 12 kilohms an output voltage of about 250
volts (approximately 5 watts) is obtained with
a 12V d.c. input-alternatively, an 18 volt 0.6
amp transformer gives an output of 235 volts
across 12 kilohms with an input voltage of 13
volts d.c.

For higher wattage outputs (up to 20 watts
maximum for this design) a transformer with
a 16 volt centre tapped secondary winding rated
at 1 amp is required and the power transistors
should be changed to OC 29 types.

Alternatively, if a 6.3-0-6-3 volt transformer
is more readily available it can be used with
a 1 ohm 5 watt resistor (R10) in series with the
centre tap as shown dotted in Fig. 1. If this
resistor is not used a link is made in its place.

CONSTRUCTION
A medium sized die cast box measuring 2 x

312 x 412 inches is a convenient form of case for
the inverter and the power transistors can be
mounted on the side to provide a heat sink, if
they are suitably insulated by mica washers and
plastic bushes.

The components of the driver circuit can be
mounted on a piece of plain perforated Vero-
board and connected up as shown in Fig. 2, using
Veropins for support as shown. The layout is
not critical but if it is similar to the circuit it
makes checking easier.

The transistors should be soldered into circuit
last and protected by using a heat shunt on each
lead while soldering.

Wiring of the Veroboard to the remaining
components is shown in Fig. 3. The wiring shown
does not include R10 which is needed if a 6 -3V-
0 -6.3V transformer is used. If R10 is used it is
mounted as shown in Fig. 2 and the wire from T1
centre tap is connected to N1 not Hl.

The fuse used depends on the transformer and
output power. For a 5 watt unit use a 1 amp
fuse, 10 watt use a 2 amp, and for 20 watt use
a 5 amp fuse.

The input and output leads are brought out
through grommets and a mains neon (LP1) con-
nected across the transformer secondary wind-
ing is used as an indicator (mains type neons
usually incorporate a resistor as shown in Fig. 1).
A small tag strip is added for connection of
transformer leads and some of the components.

Continued on page 482
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SHAPER !HERTER

INPUT 12V

TR1

Fig. 3. Layout and wiring
of all the components in
their relative positions in-
side the metal case. The
case is not connected to
any part of the circuit.

SKI OUTPUT
230V 50Hz

Everyday Electronics, July 1972
473



By B. V. Lamb

THE electron microscope is a powerful tool
indeed in the hands of the modern tech-

nologist. Its use covers the whole spectrum of
science. As man continues to enjoy the results
of recent discoveries in his environment, so the
electron microscope (E.M.) will play an ever
growing part in applied science.

APPLICATION
Application of the E.M. may be split into two

main groups, discovery and diagnosis. Often ofcourse, these two merge and overlap. Anexample of its diagnostic use may be drawnfrom the electricity generating industry. Asteam pipe has burst. What caused it? Was there
a flaw in the pipe? Did corrosion eat into themetal? A sample of the pipe seen under the
E.M. will reveal the facts.
474

Biology will serve as an example of the E.M.
as an instrument of discovery. Whilst lookingat a section of tissue, some new feature of a
cell make up might be noticed or some fresh
aspect on a certain disease seen.

As we shall see later, there is much more to
electron microscopy than merely looking at an
image of a specimen. To look is not necessarily
to "see"; looking is passive whilst seeing is
active. The electron microscopist is a scientist,
the image on the screen of his instrument is
often the result of much careful planning and
reasoning on what he can expect to see.

E. M. FOUNDATIONS
The E.M. owes its development to early work

Heading photograph: the Jeol-JEM 100Belectron microscope.
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done in the field of electron dynamics-that is,
the study of electrons moving under the in-
fluence of an applied electric field. (A Cathode
Ray tube is an example of applied electron
dynamics.)

Electronics and vacuum techniques are vital
too. E.M.s have been in use for several decades
now but not until the early 1960s were some of
the most exciting developments made.

TYPES OF E. M.
Two distinct types of E.M. exist. Both use

electrons to bombard the sample. The first type
is called the transmission electron microscope
(T.E.M.) and this was the earliest E.M. design
to appear.

The operation of the T.E.M. is similar to the
light microscope in that it has lenses and
apertures as has the optical instrument. The
difference being of course, that the lenses on
the T.E.M. are magnetic and they focus elec-
trons.

The second type of E.M. is the scanning
electron microscope (S.E.M.). This microscope
is essentially like a closed television system in
its working. Early S.E.M.s can be traced back
to the 1930s and these were made in-house by
universities and ambitious research organisa-
tions. It was not until the early 1960s that a
commercial S.E.M. appeared.

Both the T.E.M. and the S.E.M. have their
relative merits. The recent commercial avail-
ability of the S.E.M. although of great interest,
has by no means replaced the T.E.M., indeed
many laboratories have both instruments. After
describing the working principles of these quite
different microscopes, the advantages of each
will be seen.

COST
Great Britain, Japan, Germany, Holland and

the United States of America all produce front
line instruments of exceptional specifications.
As is to be expected, E.M.s are expensive and
the rule "you get what you pay for" applies well
here; £5,000 to £250,000 covers the whole range
The very high prices include special attachments
and unusually high voltage installations.

An average T.E.M. might cost £25,000 and an
S.E.M. of high specification the same. Because
of the skills required in operating an E.M. and
in preparing samples, any electron microscope
unit involves large capital expenditure and
running costs.

HOW THE T. E. M. WORKS
The basic essentials of a T.E.M. are shown in

Fig. 1. At the top of the microscope sits the
electron gun-so called because it emits elec-
trons continuously at very high velocity.

The electron gun consists of the tungsten
filament, the shield and the anode. The anode
Everyday Electronics, July 1972
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E.H.T.

FILAMENT SUPPLY
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Fig. 1. Basic fo-m of the transmission electron
microscope. Additional optical accessories may
be added to increase magnification.

is connected to earth as is the positive side of
the high voltage supply. A negative bias (Vb)
is maintained between the filament and the
shield. When current is supplied to the filament
so that it is raised to a high temperature and air
is pumped from the system, electrons are
accelerated towards the anode.

The shield, being negatively biased, causes
the beam of electrons to converge so that a
crossover image of the filament is formed in
the anode aperture. In this way a beam of
electrons is projected from the gun and is now
able to be aimed down the microscope.

As soon as the electron beam leaves the
electron gun it is already beginning to diverge.
The condenser lens is used to focus the diverging
beam onto the sample.
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This magnetic lens consists of a number of
turns of copper wire on an iron ring. By varying
the current through the coil the focus can be
adjusted. The condenser lens also has an aper-
ture that behaves in a similar way to optical
microscope apertures-an opening of between
0.1 and 0.3 mm is typical.

The object (specimen) is held in a special
holder either in or near to the objective lens.
The finely focused pencil like beam of electrons
strikes the specimen; and because the specimen
is very thin and the electrons are travelling with
great velocity, most of the electrons pass
through the specimen. Once into the objective
lens the electrons pass through the objective
lens aperture (10 to 50 microns diameter) and
ane again focused to an intermediate image
lower down the electron column.

The Philips high -resolution transmission elec-
tron microscope (EM201). This instrument can
attain a resolution of 7 angstroms.

PROJECTOR LENS
The final lens is the projectorand this gives

the great magnification that one may expect.
This lens projects the electron beam onto aflat glass viewing screen. The viewing screen has
a layer of phosphorescent material coated to it;
electrons striking the phosphor screen cause itto glow.

Underneath the screen is a compartment to
take photographic plates when a permanent

record is required. The operator sits and looks
down on the viewing screen through a lead -glass
shield. Sometimes external optical magnification
is used to increase the image size even more.
T.E.M.s can give useful magnifications up to
500,000 times and the best instruments claim to
be able to resolve detail down to 2 Angstroms.

The electron microscopist talks in terms of
angstroms and microns as the mechanical
engineer speaks of the thou. (1/1000 inch). An
idea of just how small an angstrom (A) is can
be gathered by measuring the diameter of a
human hair and expressing it in angstrom units.
A human hair is about 112 thou. in diameter.

1 A= 10,000 Microns (101" Metre) and 1 thou.
= 25.4 microns. Therefore 112 thou.= 25.4 X
1 .5 X 10,000 = 380,000 A!!!
Although the ability to resolve smaller and

smaller in detail is the goal towards which the
E.M. manufacturer constantly works, this ex-
tremely fine resolution presents the operator
with many difficulties. An illustration will help
in understanding a major problem.

If we look at an area on an Ordinance
Survey map, although the area will be given in
fine detail its relation to the rest of the map
can only be understood by looking at the whole
of the map in "coarse resolution', i.e. taking a
broad view of surrounding landmarks etc. So it
is with the E.M. operator. Great resolution
without knowledge of the image in relation to
the whole structure can be meaningless.

SAMPLE PREPARATION
As we have just seen by considering the

basics of the T.E.M. the specimen must: -
1. Be cut thin, i.e. less than 1,000 A thick.
2. Be able to withstand a vacuum.
3. Be undamaged by electrons striking it.
Considering each of these points separately.

A thin slice of the specimen is required so that

A 0.5,,m section of spinach chloroplasts at a
magnification of 12000x, taken on the AEI, EM7
electron microscope.
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most electrons will pass right through to form
an image on the fluorescent screen. Actually,
detail (contrast) in the sliced specimen is made
apparent in the image  because some of the
electrons are scattered in their journey through
it.

All atoms scatter electrons, the amount of
scattering increases with atomic weight. As we
shall see later, by staining the specimen with
heavy atoms, a significant increase in contrast
can be obtained.

The second requirement is that the specimen
is able to stand up to a vacuum. When air is
pumped from the electron column, gases and
water vapour are rapidly sucked from the
sample.

If a water -containing specimen such as a
biological sample is subjected to vacuum it
would quickly be rendered useless for viewing.
Biological specimens are freeze-dried and are
fixed in thin films and are then supported on
grids of very thin wire. Micrographs are made
through one mesh of the gauze.

Sample preparation requires skill and
patience and is vital to producing meaningful
images. To prepare some biological specimens
can take two weeks from the time the sample
arrives in its raw state to the moment it can be
placed in the sample chamber of the T.E.M.
Other samples of course, due to their inert
make-up may be viewed with the minimum of
preparation time.

REPLICAS
Sometimes it is necessary to produce a replica

of the specimen. In this case the specimen
surface is etched to produce relief and then the
surface is plastic coated or metal is evaporated
on. Carbon from an arc may also be used as the
coating. The replica is then peeled off and
introduced into the microscope sample chamber.

Fig. 2. Method of
metal to provide
METAL VAPOURISED ON
AT A GLANCING ANGLE

SPECIMEN

ELECTRON
BEAM`

shadow casting using vaporised
greatly enhanced details.

METAL PILES UP ON NEAR SIDES

As was discussed earlier, if the scattering of
electrons in the sample is not sufficient to
disclose fine detail (contrast in the image) then
the specimen can be stained with a heavy metal.
Osmium, atomic number 76, is frequently used.

Another method for showing up fine detail
is known as shadow casting. This is achieved by
vapourising metal onto the sample at a glancing
angle. Metal piles up on the near side of
undulations (see Fig. 2), and when the electron
beam strikes the sample, greatly enhanced de-
tails are evident.
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Fig. 3. Basis of the scanning electron microscope.
Photograms of the screen can be taken using a
special camera.

SCANNING ELECTRON MICROSCOPE
The S.E.M. is essentially a closed circuit T.V.

system with refinements (see Fig. 3). Again
there is the electron gun emitting electrons at
high velocity, and magnetic lenses to focus and
magnify. Also aperture plates to sharpen the
image are present, just as in the T.E.M.

The inclusion of the deflection yoke and its
associated circuitry marks the distinction of the
S.E.M. from the T.E.M. The deflection yoke is
powered by an a.c. waveform that causes the fine
beam of electrons to scan across the sample in a
regular way. (The a.c. waveform powering the
deflection coil is also coupled to the T.V.
monitor. This causes a raster on the T.V. tube.)

This very fine beam of electrons covering an
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The Cambridge Scientific Instruments Stereo -
scan S4. This is the latest scanning electron
microscope from this company.

adjustable area of the sample causes secondary
electrons to be emitted which in turn are col-
lected by a secondary electron detector. The
secondary electron detector is a device which
converts electrons into photons of light which in
turn are collected by a photomultiplier. The elec-
trical output from the detector is connected to
the T.V. monitor so that the spot causing the
raster is modulated with information relative to
the specimen surface.

Again, as in the T.E.M. the viewing screen can
either be watched by the operator or photo-
graphed for a permanent record. Useful magni-
fications up to 50,000 times can be achieved in
the S.E.M. The electron beam energy can vary
from as little as 1kV to 50kV.

ADVANTAGES
The main attraction of the S.E.M. is in its

ability to produce a three dimensional image of
the specimen surface. Great depth of field is
also achieved. The reason for these features is
that the electron beam striking the surface
resembles a fine sharp pin which is able to
probe into the irregularities of the specimen.
Unlike the T.E.M. the picture is formed by
electrons emerging from the surface of the
sample.

Although the T.E.M. has good depth of field,
the usable depth is limited because the speci-
men has to be very thin.

In the S.E.M. sample size is only limited by
sample chamber considerations. Because sample
slices are not required for the S.E.M. preparation
time is dramatically lowered. Preparation for
electrically conducting specimens consists of
fixing them to the moveable specimen stage with
a conducting glue. Biological samples and others
that are not conductors need to be made con-
ducting by evaporating a thin film of gold onto
them. Coating thicknesses fall in the 10 to 100's

of angstrom region. As with the T.E.M., bio-
logical specimens require fixing and drying.

Over the past few years many photographs of
sample images produced in the S.E.M. have been
published. Many of these excite the imagination
as the microscopical region of such objects as
the wing of a butterfly or the detail of a nerve
cell is revealed in three dimensions.

Key performance characteristics of both the
T.E.M. and the S.E.M. will continue to improve
as manufacturers strive to meet the demands of
modern technology.

The AEI, EM7 million volt electron microscope
installed at the United Kingdom Atomic Energy
Authority at Harwell.

PL
TAKE NOTE
Bee Counter circuit description-see ReadersLetters page.

Potentiometer VRI in the Demo Deck is 100L2
not 301:b.,. as mentioned last month.

Wash Wipe control second paragraph page 441,
the emitter wire of TR 3 should be soldered -.oJ2, not the collector wire as stated.
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ELECTRONOME
A simple design giving a perform-

ance similar to that of a mechanical
metronome.

by F. C. Judd

ASIDE from being a simple exercise in elec-
tronics, the Electronome has a real applica-

tion in music practice, for it produces a sound
very like that made by a mechanical metronome
and covers the same tempo range of approxi-
mately 40 to 225 beats per minute.

The resonant click is loud enough for music
practice with piano, guitar, electronic organ and
other musical instruments and the tempo rate
is continuously variable.

Few components are required and almost any
3 to 5 ohm loudspeaker can be used for repro-
ducing the sound.

CIRCUIT DESCRIPTION
The circuit as shown in Fig. I is quite simple

miploys' only two transistors whkh are
01111e a 1'01111 a IllUltiVibratOr pi. oscilla-

tor. i.e.. nt ..enerates a relalkely square
%yawl() t i,nal t ampl it tide.

The utput to er i. taken from
TR2 11,101. is a large car but as the
leadi edge of the square -wave is and
Of 1 gt. amplitude. a quite substantial ,pi
ur nt is driven through the very low

Approximate
cost of

components
1 75 plus case



Fig. 1. Complete circuit diagram of the
Electronome

pedance speaker coil. The speaker, therefore,
responds only once, i.e., to the leading edge of
the square -wave and thus produces a single loud
click.

The same effect would be produced by momen-
tarily connecting a 9V battery straight across
the speaker coil. The multivibrator is in effect
doing this repeatedly the repetition rate being
variable by means of the tempo control VR1.

CONSTRUCTION
The prototype shown in the photograph is

housed in a small box made of 18 inch hardboard
with joins at sides, top and bottom strengthened
with 12 inch by 12 inch batten, or small blocks
of wood. The front panel aperture for the
speaker may be covered with any loose weave
material. The tempo control VR1 and the on/off
Si switch are mounted on the front panel of
the case.

The components for the oscillator arc
mounted on a piece of plain perforated circuit
board 312 inches by 212 inches, as shown in Fig. 2,
supported on a 38 by 38 inch piece of aluminium
angle 312 inches long. The circuit board is
attached inside the box by the aluminium angle.

The component layout and wiring on the
board are shown in Fig. 2.

COMPONENT MOUNTING
Commence construction of the circuit board

by attaching the positive and negative rails to
the underside of the component board. These
wires can be 16 or 18 s.w.g. tinned copper wire
and they are attached by placing each end
through the indicated holes and bending them
over on top of the board. The components are
mounted by their leads and soldered to the two
rails or to each other as indicated in Fig. 2.

Mount all the components except the two
transistors, check the layout and wiring with
particular reference to the capacitor and battery
polarities and, when satisfied that all is correct,
mount the transistors.

Use a heat sink on each transistor lead, while
it is being soldered, thus preventing the tran-
sistor from being overheated. Mount the transis-
tors so that the spot (collector) is toward the
negative rail. Connections for the AC128 tran-
sistors are also shown in Fig. 2.

The circuit can be checked out before
assembly into the case by connecting up VRI
( tempo control), the loudspeaker and battery
as shown in Fig. 3. A clearly defined repetitive
click should be produced which, with VR1 at
zero resistance, should be approximately 225
beats per minute and approximately 40 beats
per minute at maximum resistance.

SCALE
Insert all the components in the case and

mount the battery using a clip or an elastic band.
A scale can be made up similar to that shown in
Fig. 4 and calibrated by counting the clicks of
the Electronome over a 15 second period.

If the clicks are counted in tens it is just
possible to count at a rate of 225 per minute.
It should be emphasised that Fig. 4 is given as
a guide only and should not be used as the
actual scale.

A back cover for the box, which can be made
from hardboard, will complete assembly but if
the box is to be painted or covered in fabric do
this before mounting the speaker and controls.

Components .

R1 6801. 2 lt)PResistors A
'FALK

R2 22ki!
R3 15ki!
R4 6801.1

All kW  10% carbon

Capacitors
Cl 10pF elect. 12V
C2 10pF elect. 12V
C3 250pF elect. 12V

Variable Resistor
VR1 250Id2 log. carbon

Transistors
TR1 AC128 germanium pnp
TR2 AC128 germanium pnp

Miscellaneous
Si s.p.s.t. toggle or slide switch
LS1 3 to 50 moving coil loudspeaker approxi-

mately 3 to 5 in. diameter
B1 PP9, 9V battery and connector

Pointer knob, Veroboard-plain perforated
31 x 24 x 0.15 inch matrix, aluminium angle
34 xixi inches, wire, materials for case and
dial, speaker grill material.
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ELECTRONOME

ANGLE BRACKET
FOR COMPONENT
BOARD MOUNTING

ON/OFF

WOODEN CASE

LTEMPO1

COMPONENT BOARD

125

40

Fig. 3. Layout and wiring of the complete Electronome.
The circuit board is shown removed for clarity.

Fig. 4. A suggested design for the scale for VR1. The
markings are given as a guide only.
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components

The battery should be an Eveready type PP9
for long life as the current consumption is 12
to 15mA. If the box is made to about the size
given there will be plenty of room for the
circuit board, speaker and a PP9 battery. The
complete unit could, together with a small
speaker, be housed in a smaller case should this
be desired.

Continued from page 472

TESTS AND ADJUSTMENTS
When the driving unit (the circuit mounted

on the Veroboard-see Fig. 1) is completed it
should be tested before connecting it to the
power transistors and the transformer. Connect
the circuit to a 12 volt supply observing polarity
and measure the d.c. collector voltage (voltage
between collector and positive line) of TR2 and
TR4. They should read approximately half the
supply voltage if the unit is operating correctly.

Any difference in the collector voltages will
indicate an unequal mark to space ratio which
can be corrected by adjustment of R6 or R7.
If the collector voltage of ,TR4 is below 1 volt
and TR2 is above 11 volts the unit is not oscil-
lating. This may be due to the spread of the
unijunction characteristics and R6 and/or R7
should be adjusted until oscillation is obtained.

The resistors should be adjusted alternately
in each direction and finally trimmed in small
steps, to give approximately equal collector
voltage readings. If an oscilloscope is available
it is easy to see the effect of any adjustments
and to trim the components R6, R7 and Cl for
the correct wave shape and frequency.

The frequency of the complete unit is not
critical if the shaver works satisfactorily.

WARNING
Although powered from a 12V supply the out-

put of this inverter is high enough to deliver
a very unpleasant shock.

Under certain circumstances the output from
the unit could be very dangerous indeed and
should be treated with the respect afforded to
any mains supply.
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BEFORE we discuss buying prob-
lemsw this month we will try

and clear up a few points of
general interest that many readers
seem to be unaware of. Firstly
let us make it quite clear once
again-we do not supply com-
ponent's in any shape or form.

The only thing we sell is this
magazine, providing designs for
which the necessary parts may be
purchased from firms advertising
in our pages or any other com-
ponents retailer.

SHOP
TALK
By M ke Kenward

The approximate cost of com-
ponents is not a price for the com-
ponents available from any one
shop, it is an approximate cost
arrived at by us by selecting com-
ponents from a number of sup-
pliers, catalogues. It is not neces-
sarily the cheapest price and it is
quite definitely not the most ex-
pensive, it is published for your
guidance only.

Many readers have written to
us saying that they have paid
£5 or £6 for components that we
estimated would cost about £2;
well this is quite possible. We
point out that if you are cost con-
scious then look around before
buying.

Letters
A second point that we would

like to bring to your attention is
the situation concerning readers
letters. Although we have pub-
lished notices stating that readers
must enclose a stamped addres-
sed envelope and that we can
only answer letters concerning
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published articles, (there is such
a notice on the Readers Letters
page) we are still receiving many
letters with no s.a.e or letters
requiring information or designs
that, due to lack of time and, in
some cases, information we are
simply unable to answer.

As you can imagine we receive
quite a few letters every day and
unfortunately those with no s.a.e.
or those requiring information we
are unable to supply tend to be
put at the bottom of the pile.

We cannot claim to answer let-
ters by return of post but, pro-
vided you do as we request we
will do our best to supply a satis-
factory reply. If you feel like
voicing your views-good or bad
-on any electronic or associated
subject we are always pleased to
receive them and, if they are
worthwhile, we may well publish
your letter. Your criticisms are,
in many cases, more useful than
praise; so don't be frightened to
put pen to paper.

Problems
Now to try and deal with some

of the problems. We have had a
number of reader's asking where
the universal chassis parts that
we have specified for some pro-
jects are available, the answer is
Home Radio Components Ltd.,
who advertise their catalogue in
our pages regularly.

Electronome
No buying problems for the

Electronome but it may well be
worth while to find a secondhand
speaker from a radio or T.V.
Since the sound quality is not an
important factor in this design
any speaker of the right impe-
dence will be suitable and ex -
equipment speakers are much
cheaper than new ones.

Shaver Inverter
Few buying problems for the

Shaver Inverter but do read the
text and find out exactly what you
need for the power output you
require. Also note that depending
on the transformer you use, you
may or may not require resistor
R10 which is a 1 ohm 5 watt wire -
wound type.

When buying the neon make
sure it is a mains type incorporat-
ing a series resistor as there are
others available. Please take note
of the warning given at the end

of this article. Although this unit
is powered from a battery it pro-
vides mains output.

Horses for Courses
The switches used in Horses for

Courses are a compromise on
what is iactually required. The
unit only needs one three -pole
four-way switch, one three -pole
three-way switch and one single -
pole three-way switch. However,
since these types are not all avail-
able, two three -pole four-way
switches and one single -pole 12 -
way switch were used in the pro-
totype; these are all wafer
switches of the break before make
type. Only the required poles or
switch positions being used, the
others being left unconnected.
The chance switch must be cap-
able of being modified as shown
in the text, so check this before
buying.

This is one project where a
number of different colour wires
are very useful when wiring up.
One way to get these without
buying a vast number of coils of
wire is to buy a length of multi -
core wire and strip the outer in-
sulation off, leaving the coloured
inner wires.

The only other point to watch
when buying for this project is
the type and size of the chance
knob. This knob should have no
markings or pointers of any kind
and be as heavy as possible so
that it acts as a flywheel.

Supplier
This month's news item on the

supply front is from Zeta Wind-
ings Limited who have supplied
us with a 17 -page catalogue list-
ing many types of T.V. line out-
put transformers, resistors, capa-
citors, cathode ray tubes and semi-
conductors plus a few other items.
The main facility offered by this
firm is its ability to manufacture
transformers of any type to indi-
vidual requirements for readers
or authors. They operate a rewind
and 1 off prototype service that
takes about 3 to 5 days. The
firm's facilities are available
through the following addresses:

For callers only-Zeta Wind-
ings Ltd., 26 All Saints Road,
London, .11.

For mail order and callers-
Tidman Mail Order, 236 Sandy-
combe Road, Richmond; or H. L.
Smith Ltd., Edgware Road, Lon-
don, W.2.
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guide to circuit
Signal Waveforms

Connectors

1

6H 24A-amp- LK numbered

Alternating current or voltage

Positive going pulse

Negative going pulse

Sawtooth waveform

Pulse or burst of a.c.

Twin tags or screw terminals

PL

SK

---11")-1- PL

asnd

Short wire link with terminals

Coaxial plug

2

3

4

Coaxial socket

Multipin plug and socket

5

G=4) )))) 8,9



symbols . . . part 2
PL

SK

FS

Capacitors

10

12

PL
and
SK

PL
and
SK

Single pin plug
5

Single socket

6

Fuse link, general symbol

7

8

9

Three pole concentric plug and
jack

Three pole concentric plug and
break jack

Polarized electrolytic capacitor

10

c
11

C

12

13

Fixed value capacitor (polarized
if sign added)

Non -polarized electrolytic cap-
acitor

Variable capacitor

Capacitor with pre-set adjustment
(trimmer)



ELECTRONIC CIRCUITS-
__ IN THEORY and PRACTICE

TEACH -IN
...FOR BEGINNERS

By Mike Hughes M.A.

ALTERNATING CURRENT

NEARLY everything we have come across so
far has concerned voltages which, although

varying in magnitude, have stayed of the same
polarity relative to a reference line (usually
called the common or ground line). The reason
for this is that all the experiments to date have
been carried out with a battery, one terminal
of which has been connected to this common line.

Because of this we have been able to limit
our thoughts to current always passing through
components in one direction (or not at all).
All the experiments have been of the direct
current or d.c. type. Last month, however, we
did see that it was possible to get negative
voltages generated even though we were work-
ing with a positive supply.

REFERENCE LINE
This is where we have to be very careful

about defining the reference line, when circuits
are being described, because potentials can
often be positive or negative in a given circuit.

In the multivibrator last month, the potential
at the collector of TR2 varied from approxi-
mately zero to +9V relative to the line common
to the emitters; we measured this because we
connected the negative terminal of our meter to
the common rail.

We could have connected the positive terminal
of the voltmeter to the positive rail and
measured changes of collector potential with the
negative terminal of the meter; we could have
said that the potential varied from zero to about
-9V relative to the positive rail.

Bath of these measurements mean exactly the
same and the important thing to grasp is that
voltages always have to be related to a reference.

In the absence of a stated reference it is
usual to assume that voltages are relative to the
common line that is running (on the theoretical
circuit drawing) right through the system as an
unbroken straight line. Generally speaking this
can be recognised as the line to which emitters
of transistors are connected (sometimes through
resistors).

This is not always the case and another way
of recognising the reference line is to ascertain
whether pnp or npn transistors predominate.

If npn-as is usually the case these days-the
negative terminal of the power supply or battery
can be taken as the common point and vice -
versa for pnp transistors.

ALTERNATING CURRENT
Referring to the slow running multivibrator

(last month's Teach -In) try measuring the
potential of TR2 collector relative to +4.5V.
See Fig. 1(a).

Do this by using VR1 (100 ohm) on the Demo
Deck as a potential divider across the battery.
Set its wiper to provide a potential of +4.5V
and connect the negative terminal of your volt-
meter to it and the positive terminal to the
collector of TR2. Now see what voltages you
read as the circuit oscillates.

You should see about +4.5V for positive half
cycles and the meter will try to read backwards
for negative half cycles. See Fig. 1(b). Reverse
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+9v

Fig. 1(a) (above). Measurement of the output
voltage from the multivibrator of last month,
about a d.c. level of 4 5V.

Fig. 1(b) (below). Voltage levels with respect to
tims observed on the voltmeter.
+9V

+ 45V

".1.mI

0 V -

WAVEFORM IS
ALTERNATING BY
fSV ABOUT THE
D.C. LEVEL OF
+4.5V

the meter connections and you will see that the
voltages fluctuate from about +4.5V to -4.5V
about our new reference point. We say that the
voltage is alternating and the current flowing
through the meter is alternating current (a.c.).

We say that the voltage is alternating with an
amplitude of 4.5V about the d.c. level of +4-5V.
Again this means exactly the same as the other
two methods of measuring we have mentioned.

ALTERNATOR
We very often come across voltages that alter-

nate about a common line, e.g. from record
player pick-ups and microphones, but perhaps
the most common is the a.c. mains fed to our
homes.

Mains is generated at the power station by an
alternator which in its simple form is a coil of
wire rotating between the poles of a magnet.
See Fig. 2.

DIRECTION
OF ROTATION

C

SLIP RINGS

k 4r p

AXIS OF COIL

MAGNETIC POLES

LINE A

LINE B

Fig. 2. Schematic diagram of an alternator.
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When the axis of the coil is in line with the
pole pieces, no voltage is generated but as the
coil turns the e.m.f. between the wires coming
from the slip -ring contacts increases until it
reaches a maximum (peak) when the coil's axis
is at right -angles to the pole pieces; it then
starts to fall towards zero as the coil rotates
towards 180 degrees of rotation (i.e. its axis is in
line with the poles again but its direction is
reversed). Fig. 3(a) (b) and (c).

(0)

(c)

(d)

le)

so°

s

so°

s

+V PEAK

+V PEAK

+V PEAK

-V PEAK

+V PEI K

0 90

-V PEAK

Fig. 3. Shows how one complete "sine wave"
is generated from one complete revolution of the
coil. The waveform is measured in terms of
voltage on line B relative to line A.

Continuing its rotation the e.m.f. will rise
again but with opposite polarity and after pass-
ing the 270 degree point will fall back to zero
as 360 degrees of rotation is reached. Fig. 3(d)
and (e).

If we consider the line "A" of Fig. 2 as the
common (or neutral) the potential on the other
will vary smoothly from zero through maximum
positive, back through zero to maximum nega-
tive and back to zero.

SINE WAVE
If the coil turns at a constant rate, the wave-

form of the voltage produced is called a "sine
wave" (because the voltage produced at any
point of the coil rotation is equal to the maxi-
mum positive voltage, multiplied by the sine of

 the angle of rotation).
One cycle of the sine wave is equal to one

complete turn of the coil, hence the number of
revolutions of the coil per second sets the
frequency, see Fig. 4.
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In electronics you will find sine waves appear-
ing very frequently because they are the most
pure and simple waves that exist.

Because they are associated with circular
movement, formulae based on sine wave theory
frequently incorporate the term 2> which is
merely another way of expressing angle of
rotation.

0 90 180 270 360 DEGREES
0

71/2 7-1
371/2 271 RADIANS

0 5 10 15 20 TIME IN mS FOR
50Hz SINE WAVE

Fig. 4. A continuous sine wave. The discrete
points marked can be considered in degrees or
radians of rotation-or time if the frequency is
known. Time is given for a 50Hz wave.

When the coil turns through 360 degrees (1
complete revolution) we say it has passed
through 2rt radians (where r (pi) is a constant
equal to 3 .142). You will see this expression
used later on in the series.

TRANSFORMERS
One of the greatest attractions of alternating

current is that it can be used in conjunction
with a transformer to change voltage levels (both
up and down) with insignificant loss of power.

A transformer consists of two coils of wire on
a core of soft iron. This is shown by the circuit
symbol in Fig. 5 together with some common
types of transformer.

(b)

One of the coils on the transformer is called
the "primary'', which normally consists of many
thousands of turns (for mains inputs) and theother, which is on the same core but elec-
trically insulated from the primary, is called the
"secondary".

The ratio of the turns between the primary
and secondary controls the amount of voltage
transformation in direction proportion.

On the Friedland transformer which we will
be using in cur experiments, there are three
alternative secondary outputs: 3, 5 and 8V. In
the case of the 8V output, the turns ratio would
be about 8 or. the secondary for every 230 on
the primary.

If we pass a current through the primary we
will magnetise the core, and the change in
magnetisation will induce an e.m.f. across the
secondary, the magnitude of this e.m.f. being
proportional to the turns ratio. This e.m.f. will
only be induced while the magnetic field is being
changed by the primary current.

Thus, if we pass a direct current into the
primary and keep it flowing, we will only get a
brief e.m.f. produced in the secondary while the
initial magnetisation takes place. When we stop
the primary current, the magnetisation will die
away fairly quickly (if the transformer is a good
one) and this change of field in the opposite
direction will induce another brief voltage pulse
of opposite polarity.

You can see this using a 9V battery and the
1mA meter of the Demo Deck, Fig. 6.

Connect the lmA meter directly across the
8V output of the transformer and then connect
the battery across the primary (mains input
terminals). If you watch the meter you will see
a short "kick' (the direction depending on
which way round you connect the battery).
Break the primary circuit and you will see the
meter needle "kick" in the opposite direction.

The movement will be so fast that you will
not be able to make any actual measurement

PRIMARY

(d)

Fig. 5. (a) Ordinary mains
/ low voltage tapped
transformer.(b)Friedland
Bell transformer-used

SECONDARY in this months experi-
ments. (c) Heavy duty
mains type, three secon-
dary windings,HT (500V)
and heaters (6.3V). (d)
Circuit symbol for an
iron cored transformer.
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A.C. MEASUREMENT
First just try and measure the 8V output of the

transformer when its primary is connected to
the mains. Remember to take great care that you
do not touch any connections on the primary side
-it is quite safe to handle the secondary.

Make a simple 10V voltmeter with a 10 kilohm
resistor and the 1.mA meter and connect it across
the transformer's secondary terminals, Fig. 8.

TI 8

130V
A.C. MANS

MEI
ImA

Fig. 8. The voltmeter will read zero volts because
the meter settles at the average level.

You should read zero volts which you might
think rather strange. It is not so strange if you
realise that the needle is trying to swing up in a
positive direction then back towards negative 50
times a second-it is physically impossible for it
to move this fast. Instead it will settle down and
register the average voltage, which is zero. Had
you done this on the collector of TR2 of the
700Hz multivibrator (last month) you would
again have read the average value but that
would have been +4.5V.

In the case of a square wave of unity mark
space ratio oscillating between zero and
+9V, the peak voltage could be ascertained
simply by doubling the average, but in the case
of a sine wave alternating to equal amplitudes
in both positive and negative directions, this is
not possible.

HALF -WAVE RECTIFICATION
We can however prevent negative current

flowing through the meter by incorporating a
diode see Fig. 9. This is called "half wave rectifi-
cation." Now only positive half cycles will affect
the meter and we shall get a reading that is a
form of average between zero and the peak of
the positive half cycle but obviously it is not a
simple average and the response of the meter
movement will still play an important role in
our measurement.

R.M.S.
Whatever happens, we are never going to be

able to measure peak voltage using a moving
coil meter. Meters designed for measuring alter-
nating current work on the basis of measuring

350V
a special type of average level; this level is
called the root mean square value (r.m.s.) for
the sine wave in question (and is indicated in
Fig. 10). This value is the peak value divided by
s/2 (square root of 2).
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ImA

Fig. 6. Circuit diagram for showing current will
only flow in the secondary when a change of
current occurs in the primary.

but you will see the effect. After doing the
experiment once, you might notice a reduction
in pulse amplitude if you repeat the experi-
ment; this is caused by residual magnetism
held within the core (it does not demagnetise
itself completely when you stop the current,
hence the change in magnetisation will not be
so great the next time you do it). To overcome
this, reverse the battery connections between
each experiment.

While a direct current in the primary will not
cause a continuous current to flow in the
secondary, variations in the primary will pro-
duce variations in the secondary voltage. This
is very similar to the effect we had with capaci-
tors where changes in potential on one plate
caused changes on the other although continuous
d.c. produced no change after the initial
reaction.

Alternating voltages when applied to a circuit
will cause current to flow in alternate directions.
If we apply a.c. mains to the 230V input of our
transformer, the current, and hence the mag-
netisation, will be constantly changing direction
at the mains frequency-50Hz (50 complete sine
wave cycles per second). This induces a 50Hz
sine wave across the secondary winding but at a
lower voltage.

POWER IN EQUALS POWER OUT
An important fact about this type of trans-

formation is that, by and large, the power put
into a transformer equals the power taken out
(there are certain losses caused by core mag-
netisation but these are negligible and will be
ignored at present). For example a medium
voltage input at medium current will enable a
secondary to give either a higher voltage at
lower current or a lower voltage at higher cur-
rent-depending on the turns ratio, see Fig. 7.

Power -wise you never get more out than you
put in!

We are going to do some simple experiments
using alternating current but first let's see how
we can measure alternating voltages.

PRIMARY

SECONDARY
Fig. 7. This circuit sym-
bol signifies a mains
transformer with two
secondary windings, the
output voltages of
which are shown.
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230V
A.C. MAINS
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+V peak

WAVEFORM SEEN
AT POINT A

-V peak

+V peak
HALF WAVE
RECTIFIED
WAVEFORM SEEN
AT POINT B

MEI
lrnA

TIME

TIME

Fig. 9. After half -wave rectification the meter
will display a reading of between zero and
Vpeak.

Fig. 10. A sine wave showing relative positions
of Vpeak and Vrms.

Conversely if we know our meter is calibrated
in terms of r.m.s. values we can calculate the
peak voltage by multiplying the r.m.s. value by
2. (The square root of 2 is approximately
1.414.)

Thus Vpeak Vnns X v 2 or 11.,,, Vpeak
Noi 2

Unless otherwise stated always assume that
the outputs of transformers are given in r.m.s.
values. A mains voltage stated as 240V a.c. is
an r.m.s. value; this means that on positive and
negative peaks the sine wave will reach +340
and -340V respectively (this is why you should
always use at least 400V rated components in
mains circuits!). The output of our transformer
is 8V r.m.s. therefore its peaks will be + 11.2V
and - 11  2V.

A.C. VOLTMETER
You could experiment with seriesresistors,

the lmA meter and the single diode to make a
simple 10V r.nts. full scale a.c. voltmeter. You
490
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will find that the series resistor will have to be
less than 10 kilohm-probably 5.6 kilohm, but
this will depend on the mechanical response of
your meter. For the following experiments you
would be well advised to use a high resistance
voltmeter already calibrated for a.c. working.

DC POWER SUPPLY
We can use the components we have available

to make a simple battery eliminator. This means
we can use the mains to produce a low d.c
voltage that could be used to power simple
transistor experiments-see circuit in Fig. 11.All we do is turn our transformed a.c. into a
half wave rectified signal-which could be called
an intermittant d.c. voltage. This is then fed to
a large capacitor Cl, which smooths out theripples-rather like the diode pump circuit
(Teach -In Part 6).

Ti 8

230V
A.C. MAINS

+ WV APPROX
DEPENDING ON LOAD

OV

Fig. 11. Simple half -wave rectified power supply.
The output voltage will vary, depending on the
load, being at peak value for zero load.

Provided the current we draw from the
capacitor is very much less than the charging up
current, there should not be too much residual
ripple caused by the half-wave rectified a.c.

The interesting thing about this circuit is that
even though you use an 8V output transformer
the d.c. voltage you obtain across the capacitor
will be higher (between 10V and the peak of
11.2V). The actual value will depend on the
amount of current you draw.

FULL WAVE RECTIFICATION
With half -wave rectification you do not use

the full amount of energy available, because the
negative half cycles are not used. We can carry
out a process called full -wave rectification which
in effect changes the negative going excursions
of the a.c. waveform to positive going signals.
These fill the "gaps" between the half wave
rectified signals (see Fig. 9). In Fig. 12(a) the
diodes are in a circuit called a "diode bridge."

When the potential of line "A" is postive with
respect to line "B" (i.e. positive half cycles)
current will flow through D2 and D3 which are
forward biassed, but both DI and D4 will be
reverse biassed, thus the positive half cycle will
charge the capacitor. During the negative half 
cycle (i.e. line "B" is now positive with respect to
line "A") D4 and D1 will be forward biassed
hence charging the capacitor; D2 and D3 will be
reverse biassed-preventing a short circuit
across the transformer secondary.
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T1 8

230V
A.C. MAINS +70V

APPROX

OV

Fig. 12(a) (above). Circuit for demonstrating the
principle of full -wave rectification.
Fig. 12(b) (below). Full -wave rectified sine wave.

VPeok -

The ripple will now be a signal having a fre-
quency of 100Hz (see Fig. 12(b) ) which can be
more effectively smoothed by the capacitor, and
since more total energy is being fed to the
capacitor more current can be drawn out before
the ripple increases to an objectionable level.

COMPONENTS
If you make these circuits we suggest you use

1 amp diodes such as the 1N4004 and 500,4' 25V
working smoothing capacitor for voltage
measurement experiments; however if you
want to make a good d.c. supply you should use
the bridge circuit with a capacitor of about 5,000

at 25V working.

Next month: Reactance and Inductance

Additional components required for next months experi-
menu are: resistors, 100 kilohm (I off); capacitors, 0.22µF
polyester (I off); Ferrite rod, 6 inches long f inch diameter;
28 swg enamelled copper wire (2 oz.); 60/70V neon bulb
without built in resistor.
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Build your own weather station with an indoor
monitor. This basic design monitors temperature,
ambient light level, wind strength and direction,
and incorporates a rain warning alarm.

Through the lens light meter.
A simple but ingenious design of light meter for
single lens reflex cameras. Ensures good results
whatever lens is used.

Drill speed control.
Provides continuously variable speed control without
the loss of too much power. For all mains type electric
drills.

All in the

Augus-A:
issue of

On sale July 21 49 I



No radio listener or TV viewer on Saturday
afternoons can fail to notice the emphasis

on, and the interest in, the pedigree of race-
horses. The same interest is shown at Cruft's,
in the market garden and even the maternity
home !

Now although the genetics of breeding is based
upon very simple rules, chance also plays a very
important part and the project to be described
has been designed as a perfect demonstration
of the theory of genetics known as Mendelism.

It should appeal immensely to teachers of
genetics, zoology, biology or mathematics. For
other readers the very simple unit may be used
in conjunction with some paper "stage" money
to produce a fascinating table-top game suitable
for all the family in which horses are bred and
raced.

MENDEL
Father Greggor Mendel (1822-1884) was a

German monk who based his theory of genetics
upon a study of the edible pea over a consider -

111
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Approximate
cost of

components
£ 2:00 plus case

able number of years. It is possible that he had a
general theorem to start with and proved it by
his observations.

He published his findings in 1866 but they
aroused little interest. Sixteen years after his
death however, his work was revived and tested
independently and simultaneously by three re-
searchers, and Mendel became famous. His work
is the foundation of all modern genetics.

Mendel proved that every inborn charac-
teristic is the result of an equal contribution
from the mother and father. These contributions
he called "gamenes."

Let us assume that a certain species of moth
has either a green, blue or yellow wing colour.
The blue moth has two blue gamenes, the yellow
moth has two yellow gamenes, while the green
moth has one blue gamene and one yellow
gamene.

If a blue moth mates with another blue moth,
the offspring must all be blue, since neither
parent can contribute a yellow gamene. Simi-
larly for two yellow parents, only a yellow strain
can be produced.

If however a blue/yellow mating occurs, the
only possible offspring is green. There is no
possibility of a yellow or blue strain since only
one gamene is donated by each parent. With
reference to Fig. 1(a) we can see that there is
no chance of a blue, two chances of a green and
no chances of a yellow.

If we let "0" represent blue, "1" green and
"2" yellow, then the chance ratio of offspring
from a blue/yellow mating is seen to be no "0",
two "1" and no "2".

It can be seen from Fig. 1(b) that a blue/green
Everyday Electronics, July 1972



BLUE

GREEN

BLUE

BLUE

GREEN GREEN

Horsesfor
Courses

BLUE

A device to explain simple genetics
which can also be used to play an
interesting horse breeding and
racing game.

YELLOW

GREEN

GREEN

GREEN

YELLOW

Fig. 1. Schematic diagram of the mating of moths
of different wing colour. Offspring are shown
shaded.

By D. R. DAINES
mating produces either two green or two blue
offspring-no pure yellow since a yellow
gamene is only evident in one of the parents.
The ratio here is two "0", two "1" and no "2".

A green/green mating is shown in Fig. 1(c).
Here it is possible to obtain one blue strain, two
greens and one yellow, i.e. one "0", two "1" and
one "2".

CHANCE
So far we have dealt with moths, where great

numbers of offspring occur at each mating.
What happens with animals, where there is
usually only one or twc progeny such as horses.

Here we can say that, over a large number of
matings, and a large number of progeny, the
same two parents will tend towards the above
ratios.

It is clear where the chance factor lies. If a
coin is spun, it may come down heads or tails.
If it comes down heads it can't be said that it
will come down tails next time, nor is it more
likely to. It still remains an even chance.

All that can be said is that over a large num-
ber of throws, the number of heads will tend to
equal the number of tails. Similarly with
genetics. The chances are known but cannot be
forecast.

HORSES
With the moths mentioned above, "0", "1" and

"2" represented wing colours-blue, green, and
yellow respectively.

If we now let "0", "1" and "2" represent the
total absence of a trait, a weak trait, and a
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strong trait respectively, we can apply this
simple theory of genetics to horse breeding.

If we assume we are dealing with one of the
many characteristics (traits) of horses, such as
stamina, speed, action etc. then the degree of
the trait (trait factor) present can be represented
by "0", "1" or "2".

If, for example, the factor of a particular trait
in the sire is "1" and that the same trait in the
dam is "2", then there are equal chances of the
foal having a "1" or "2" trait.

We can therefore make up a "truth" table
using the three trait factors of the parents. This
is shown in Table 1.

Table I: CHANCES OF OFFSPRING TRAITS
AS A FUNCTION OF PARENTAL TRAITS

Sire Dam Offspring (Foal)
0 0 0
0 I 0 or I (equal chances)

I 0 0 or I (equal chances)
I I 0, I, or 2 (two chances of a I)
0 2 I

2 0 I

I 2 I or 2 (equal chances)
2 I I or 2 (equal chances)
2 2 2

CIRCUIT
The circuit diagram for illustrating this simple

theory of genetics with a built in chance factor
is shown in Fig. 2.

It is merely a passive switching network which
is wired up to give the required results of Table
1.

The output is in the form of illuminated lamps
LP1, LP2 and LP3, representing the "0", "1" and
"2" trait factors respectively.

SWITCHES
Switch S1 is used to turn the unit on/off, this

should be a toggle, push-to-make/release-to-
break type. This ensures no cheating, or "fixing"
of the chance selector can result; this will be
evident later.

The "sire" switch S2 should be a single -pole
three-way type. This type of switch is not
generally available, so the prototype was built
using a single -pole 12 -way type.

The "dam" switch S3 should be a three -pole
three-way type. The prototype, however, used
a more readily available type, four -pole four-
way, hence the unconnected terminals on this
switch seen in the wiring diagram of Fig. 3.

The chance switch, S4, must be a three -pole
four-way type-but it has to be modified to allow
it to be spun freely. This is done by dismantling
S4 and cutting away the sprung stops, see Fig. 4.

To dismantle, remove the small circlip located
on the spindle just above the threaded portion.
This is a fairly difficult task and is best done
using a pair of long nose pliers to grip the clip
and prising it apart with a pair of side cutters.

Next, bend back the four fixing legs enabling
the backplate to be removed, and remove the
rotor from its bearing. Cut away the sprung
stops and fixed stop with a hacksaw or side
cutters, file smooth and reassemble. The spindle
should spin freely.

WIRING UP
The complete wiring diagram is shown in Fig.

3. It is advisable to use as many different
coloured wires as possible to help identify con-
nections and check-out after completion.

To begin, attach the three switches, S2, S3 and
S4 to the labelled front panel of the case (see
Fig 5 for dimensions) together with the lamps

Fig. 2. The complete
circuit diagram of the
unit.
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Horses for courses
LP3 LP2

T

(..0" 8

AO

ITl SI

S2 (SIRE)

%.,12 1
2 34

0 1 2

TO B1

El

ON/OFF

Fig. 3. The complete wiring diagram. The shaded region on S3 and S4 shows the pin connec-
tions associated with each of the three poles. B1 can be connected either way round.

oh.

DRILL TO SUIT
1.1.1 LP2 LP3

0 1

FOAL
DRILL TO SUIT
52 SI S3

SIRE CHANCE DAM '14'

31/4° rl
61/2

Nal

Fig. 4 (left). A suggested layout of
the components on the front panel
which in the prototype was made
from coloured Perspex-but any
material can be used.

Fig. 5 (below). The rotor of S4
removed. The shaded regions are
to be cut away to enable it to be spun
freely.

CUT OFF
SHADED PARTS
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LP1, LP2 and LP3. Some sort of pin labelling
is recommended to eliminate errors.

On each switch identify the poles and their
corresponding pins-in the correct switching
order: This can be done with a felt -tipped pen
on the inside of the front panel alongside the
switches.

Begin wiring from switch S2 to the poles of S3,
and then connect the links between the three
banks. This done, connect suitable lengths of
wire from each of the nine pins from S3 to go to
S4.

Next make the necessary link connections
between the pins on this switch and then connect
all the wires from S3 to the respective pins on
S4.

To complete the wiring, connect the lamps, Si
and the battery in circuit.

Table 2: SWITCH POSITION INDICATOR
LAMP CHECK-OUT

54 (Foal)
S2 (Sire) S3 (Dam) A BCD

0 o 0 0 0 0
0

O

o
o

o
0

I

I

I

I

I 0 I I 2
0 2 I I I I

2 o I I I I

2 1 I 2 2
2 I I I 2 2
2 2 2 2 2 2

TESTING
Table 1 shows the various off -spring traits as

a function of parental traits, and the chances
of obtaining them. These conditions are realised
by the circuit and are indicated visually by the
three lamps labelled "0", "1" and "2".

There are four positions on S4 (A, B, C, D) and
for each of the combinations of S2 (sire) and
S3 (dam) the lamps should light in accordance
with Table 2. Test each combination carefully
against Table 2, every combination should agree
with this table.

Components ....
Switches

Si Push to make/release to break toggle
S2 Single -pole three-way wafer

see textS3 Three -pole three-way wafer
S4 Three -pole four-way wafer (modified,

see text)

Lamps
LP1, LP2, LP3 4.5 or 6V bulbs (three off) and

holders to suit

Miscellaneous
B1 4.5V bell type battery (type 126)
Knobs: Three off; 2 pointer types, 1 heavy
unmarked type (for chance switch). Connect-
ing wire-as many different colours as
possible-use stranded type.

Example: When the sire switch is set to "1" and
the dam to "2", for the four different positions of
S4, the "1" lamp should light twice and the "2"
lamp should light twice. The "0" lamp should
never light for this combination.

Not more than one bulb should ever be on at
the same time for any combination.

USING THE UNIT
The unit can be used to demonstrate the

Mendelian theory in the following way.
With Si in the off position, set the pointers of

S2 and S3 to the chosen trait factors and then
spin the chance switch S4. Depress Si and take a
note of the result (i.e. which lamp lights).

Do this a number of times recording the
results each time and you will see that as a
number of samples increases, so the tabulated
result moves closer to the given ratio.

Alternatively, students may. be instructed to
formulate their own ratio's over a number of
samples using statistical methods.

BREEDING AND RACING GAME
This device can also be used to form the basis

of a very interesting table top game for all the
family in which horses are bred (using the unit
described above) with the intention of producing
horses for racing and further breeding. There
is no limit to the number of players that may
participate.

Other equipment required for the complete
game are a race track, owners cards, paper
"stage" money (Monopoly money is ideal), and
a dice.

The race track can be made to any size or
design. Fifty spaces between start and finish
were found to be adequate.

Every eighth space should be distinguishable
from the rest-coloured black for example as
shown in photograph opposite. These black
squares are to confer advantages (or disadvan-
tages) to horses landing thereon as detailed
later.
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Owners' cards should be drawn up as detailed
in Fig. 4 and one should be issued to each player.

OWNERS CARDN°

TRAIT 4̀4
Pc4.

ei,
HORSE

CODE POINTS I II MINI 3E 3N

A 6 0

B 4 0

C 3 1

D 2 0

E 1 0

F -2 0

POINTS TOTAL 3

GENDER F

STUD

Fig. 6. An owner's card. When the traits and gen-
der of each horse have been determined, they
should be marked as indicated. When a horse
has been mated it should be marked accordingly
in the space provided.

TRAITS
Six traits have been chosen for the horses and

these have been coded A, B, C, D, E, F. The "A"
trait being most advantageous and "F" being
a positive disadvantage.

When a horse lands on a black space on the
race track, depending on its traits, it advances
(or goes back) a number of spaces given by
Table 3.

Table 3: BLACK -SQUARE -ADVANTAGES
FOR THE SIX TRAITS

A

6 4 3 2

E F

I -2

After breeding several generations it is prob-
able that a horse will emerge with more than
one trait. The total advantage when landing on
a black square is given by the sum of the indi-
vidual trait advantages.
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Example:
A horse with traits "A", "C" and "F" would

advance seven spaces when landing on a black
square. This is made up (using Table 3) of
6+3-2=7. If a horse has a strong trait denoted
by a "2" on the owners card, then the advantage
(or disadvantage) is doubled, i.e. a horse with a
strong ("2") "C" trait advances 6 spaces when
landing on a black space.

PRELIMINARIES
Every player is given an owners' card which

he keeps throughout the game. Each in turn
throws a dice twice, the first throw to determine
the gender of the horse-stallion or mare (odd
or even respectively). The second throw is to
determine the trait of this first generation horse
i.e. A, B, C, D, E or F. A throw of "six" gives
trait "A"; "five" trait "B"; "four" trait "C";
"three" trait "D"; "two" trait "E"; "one" trait

The first generation horse can only have one
trait and this must be weak (denoted by a "1"
written alongside the appropriate trait).

When this has been carried out by each player,
racing or breeding can begin.

BREEDING
Breeding can be instigated in two ways: (1)

by agreement between any two owners-the
owner of the stallion charging the owner of the
dam an agreed sum of money for the stallion's
services. The foal resulting belongs to the owner
of the dam.

The gender of the foal is determined by a
throw of the dice, odd for colt, even for filly.

(2) By use of the National Stud for which the
player pays a fee to the bank.

The National Stud horse has only one charac-
teristic for which a dice is rolled as before. The
characteristic is weak (i.e. "1"). The gender of
the National Stud horse is assumed to be
opposite to that of the players horse, and the
resultant foal belongs to the player. The owner's
horse must be selected prior to drawing a horse
from the National Stud, and these horses must
then be bred.

Whether breeding is carried out using facili-
ties (1) or (2), the procedure is the same, the
owner of the eventual foal sets the trait factors
of the sire and dam for each trait in turn to "0",
"1" or "2" and spins the chance switch.

The trait factors (for each of the six traits in
turn) are indicated by the three lamps. This fac-
tor is then entered alongside the trait in question
on the owners' card.

Further breeding can be carried out between
races by methods (1) and (2) above, or, if an
owner has two or more horses on his card, of
opposite sex, he can mate these to produce
others.

Once a horse has been put to stud (mated) it
can no longer race, but there is no limit to the
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number of times a horse can be mated or the
number of times an unmated horse can take part
in a race.

RACING
The first race should be run after each owner

has acquired one horse and subsequent races
after another horse has been bred by one or
more owners.

Owners are allowed to enter only one horse
for each race, which must be declared before
the start of the race, for which a standard sum
is paid, and a fixed amount is added to this by
the bank to constitute the prize money.

The horses are moved around the course with
the aid of a dice in the usual way, coupled with
the "black -space advantages" acquired by each.

MONEY MATTERS
The introduction of paper money into the

game makes it much more interesting. This
paper money can either be made up or, if
Monopoly money is available this would be ideal.

The money should be located in a central bank
and should contain a large number of monetary
denominations such as £100, £50, £25, £10, £5
and £1 notes.

With an initial capital of £500 each player is
sufficiently equipped to meet breeding and race

!11111111111111111111111111111111111111111!III!111111111,, 111111!111111111111111111111111111111111111111111111
ir.

Ruminations
By Sensor

The Worm Will Turn
I was reading about some of the

work now being done to enable
an operator to communicate
directly with a computer, using
normal spoken English words.
The computer would be designed
to recognise certain words and to
act appropriately when they are
spoken.

The idea interested me because
I feel that the operator ought to
have a chance to answer back. For
far too long he has been at the
beck and call of his electronic
"servant"; obeying instantly when
told by the computer's flashing
lights to; Input programme,
Change tape, Input data, Call en-
gineer; and so on. And if he fails
to carry out his duties in the re-
quired manner, on flashes the
light; Operator error and he gets
a rocket from the computer
manager for wasting his com-
puter's time!

But imagine how different

things could be with direct speech
input-Scene: A computer room.
Time. A.D. 1984.

Operator enters and switches
computer on.
Computer: "Operator number two.
Input programme."
Operator, (after late night
party): "Don't shout, I'm having
a coffee first-and don't call me
number two."
Computer: "You are identified in
records as operatOr number two"
Operator: "Change the records,
my name is Bert."
Computer: "Records cannot be
changed except by use of master
programming key held by director
of MI55. Input data immediately."
Operator: (Looking at crossword
and talking to himself ). "Ah,
anagram, seven letters, "He
makes the sea pant"-must be an
anagram of SEA PANT."
Computer: "Peasant."
Operator: "When I want your
opinion I'll ask for it, bighead."
Computer: "All data must be in-
put before 08.30 hours. Your
records will be marked un-
punctual, inefficient, undesirable.
You will be fined and down-
graded."
Operator: "I resign. So you can
put that into your register and
process it, you electronic moron.

entrance fees. This amount is supplied by the
bank.

Breeding charges between owners have to be
agreed jointly by the owners making the con-
tract-payment being made to the stallion owner.

For use of the National Stud for breeding pur-
poses a fixed sum of £50 is payable to the bank.

If an owner wants to raise some cash, he can
offer any of his stock for sale to the highest
bidder, otherwise he may sell to the National
Stud-if his horse has a point value of three or
more-for a sum of £30 (payable to him by the
bank ). Once a horse is sold into the National
Stud its racing and breeding days are over; it is
put to grass (discarded).

The entrance fee per horse per race is £20 and
the bank puts £40 to the total to form the prize
money. On completion of a race, the prize money
is divided up as follows: for two players, winner
takes all; for three players, winner takes three-
quarters, second one -quarter; four or more
players, winner takes half, second and third, a
quarter each.

WINNING POST
At the end of the game the winner is the

owner with the most money and, incidentally,
the most successful breeder.

TANI

I'm dropping out." Exit operator
pursued by cries of Input data.

Computer Voice
Thinking about the way a com-

puter speaks reminds me of the
peculiar way of speaking that
some of our radio announcers
have these days? Their voices go
up and down like a roller coaster
with odd little pauses here and
there. The female announcers are
particularly prone to affect this
mode of speech, and one assumes
that somewhere there is a train-
ing school, probably very expen-
sive and very exclusive, where
young ladies with normal, in-
teresting voices, are coached to
produce what some official has de-
cided is a "well modulated voice
suitable for radio and television."

The writers of Monty Python's
Flying Circus must have noticed
what has been going on and they
have parodied it brilliantly on
several occasions.

There seem to be many organi-
sations now that are intent on
selling to us so many things that
we are not only don't need but
positively don't want. In my list of
these unwanted goods and ser-
vices I include "the well modu-
lated voice" along with car park-
ing fees and a few others.
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Project 605
the new simple

way to assemble
Sinclair high fidelity

modules

For several years now you have been able to assemble your own high fidelity system
to world beating standards using Sinclair modules. We have progressively improved
these technically but hitherto the method of assembly at your end has remained the
same - there has been no alternative to a soldering iron. Now for those who prefer
not to solder, there is an alternative - Project 605.
In one neat package you can now obtain the four basic Project 60 modules plus a
fifth completely new one - Masterlink - which contains all the input sockets and
output components you previously bought separately. Also jn the Project 605 pack
are all the inter -connecting leads, cut to length and fitted at each end with plugs
which clip straight onto the modules, eliminating soldering completely. The pack
contains everything you need to build a complete 30 watt stereo amplifier together
with a clear well illustrated Instruction Book. All you have to do is to arrange your
modules in the plinth or case of your choice and then clip them together - the work
of a few minutes.
Your hi-fi system will, as we said, match the finest in the world and you can add to
it at any time to increase power or extend the facilities. For example a superb stereo
FM Tuner unit is obtainable for only £25.

guarani If within 3 months of purchasing Project 605 directly from us. you ere dissimilar) with it. we refund your
' money at once. Each module is guaranteed to wort ;windy and should any defect rise in normal use we will

service it at once and without any cost to you whatsoever provided rho it is returned to us within 2 years of the
Purchase date. There will be a small charge for service therealter. No charge for postage by surface mail. Air -malt
charged at cost.

Sinclair Radionics Ltd., London Road.,
St. Ives, Hu mingdonshire PF17 4 HJ.

Telephone : St. Ives (04806) 4311

Specifications
Output- 30 watts music power (10 watts per channel R.M.S. into
312)
Inputs -Meg. P.U. - 3mV correct to R.I.A.A. curve 20-25.000
Hz t 1dB. Ceramic pick-up - 50mV. Radio - 50 to 150mV.

jAux. adjustable between 3mV. and 3V.
Signal to noise ratio - Better than 70dB.
Distortion - better thar 0.2% under all conditions.
Controls - Press buttcns for on -off. P. U.. radio and aux. Treble
4 15 to -15 dB at 10 kHz. Bass +15 to -15 dB at 100 Hz.
Volume. Stereo Balance.
Channel matching within 1 dB.
Front panel - brushed aluminium with black knobs.
Project 605 comprises Stereo 60 pre-amp/control
unit. two Z-30 power amplifiers. PZ 5 power supply
unit, the unique new Masterlink. leads and instruc-
tions manual complete in one pack. Post free £29.95

Te SINCLAIR RADIONICS LTD., ST. IVES, HUNTINGDONSHIRE PEI7 IHJ

Please send Project 6C5 post free D Details and list of stockists D

Name

Address

for which I enclose f 29.95 cheque/money order/cash. C.E.IIIII
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NATION WIDE SERVICE +
ATTRACTIVE DISCOUNTS
ELECTROVALUE-an Independent
company since its establishment in 1965

ELECTRUtrirME
Electronic Component

Specialists

SEMI -CONDUCTORS
13340K10
19914
151316
181763A
1573754
195399
185402
185407
1044
18940
29094
29697
29706
29930
281131
281132
29 1302-
281303
291304
281305
281306
291307
291308
281309
291596
2141599
291613
291711
291893
292147
292218
2822184
292219
21.12219A
292270
2192369A
292483
292484
292646
292904
2929044
292905
292905.4

ltlp
11111

SIP
UP

1699
lip
Sip
Sep
UP
Up

sap
7139
789 294058
Up 294049
lip 2244040
54p 284061

114p 2144062
Up 284124
44p 284126
8110 284284
619 284286
61W/514289
19p 284291
Up 2194292
420294410
47p 284443
389 294906
42p 2574915
44p 2574991
47p 285042
18p 295088

175p 291992
5p 292928

10p 283063
24p 293064
20p 283055
243.293325
23p 2193405
359 283663

5p 283702
5p 293703

293704
293705
283706
283707
2573708
293709
293710
293711
293731
2N3794
2N3819
283820
283904
283906
294036

S7p

00
51pp
40p
Up
10p
10p
lug
10p
10p
10p
Sp

11/9
109
109

1109
lip
Sep
UP
lip
SOp
ip

lip
Ilp
lip
lip
llp
UP

lip
15p
lip
114
240
88p ACY22

274p ACY39
227p ACY40

44p ACY41
42p ACY44
48p A1,140

Brand new, guaranteed to spec.
No seconds or surplus.

ISp 1211;3 200 \U141

295192 77p A11150

60,5854111Beatit 9
295172 Op .11/149

295195 90p 111161 88311313167
285457 30p A1)162

40260 71p 40114

illi Rebell:Ill,
296459 300 .10161/162

40251 89p ,1 0115
II4 BC167
$401C188

40361 45p 41,116 22p Bt'189
40362 45p 40117 22gi 11('177
40404 53p A F118

54p 4 0124
Up 331'17940412

40408
670 40123 2421 331')221

40430 122p A 0126 112p BC1838
40432 1809 A 0127 1121p RCIEHL
40512 179p A 0129 Up Rettig
40602 453 4 0239 Up BC212L
40669 1203 41.102 77p 33C213L
AC107 46p 491'26
AC126 233 A14127

5457; Be2Be2613313221

AC127 POD ..A1m8yY22 57p B3313168AC128

sip 3313259
A(.141H 34p ACIII 97p 81287
ACI410K 370 1130132150 91p 114`288
41314214 253 14300)60/300 Up 1113269

AC 153K 223 1/5041
819111'300AC142HK 293 111912

BC301
413170 189 BA102

72p
lip $13303

ACI76K 179 ((A ISO 59 BCY30
ACIO7K 17p 11.4145 Slp BCY31
Ae11113K 23p 114155 lip RCY70
ACI87K/188K 1141156

403 1143113
lip BeY71
Op RCY72

ACY17 31p 1(11103/13 18p 110121
Acyla
ACY19 23p 01'10719p

1111103/6 1126,0 111111:112243

ACY20 20p 111'108

62p BC125
1111 52: op: 1:111:1111:13.5333°21

Sip
181: 12092

ACY21

17p 111126 15p 111/136
18p 11C140 30p 110141
alp 11C147
63p Bolts

180p1s 1111 11..,11'1250

189 NKT2I2 UP10p ((0167
19p NKT2I3 25P15p 130173

lip RF177 259 NKT2I4 23p
12)110178 ilp NKT217 50p
llp 310194 14p NKr241 Plp
120 BF195 lip 887'271 199
llp 33024.1 1109 NKT274 18p
109 330.264 14p NK T275 23P
llp 13F205 lbp N KT403 669
14p 13112( DI 90p,NKT404 41p
lip BFX29 ilp NKT405 79p
14p BFX84 259 NKT110311 309
lip 11FX85 112p.NKT61311 809
10913FX87 29p NKT13740 24p
llp BFX88 Sip NKT677F Sip
110p 131750 Up 24 KT713 801;

/1109NKT773 23P
Sip 0A47

14p 110161
lip 130152 8p
14p 88139 Up 0690 6p
lip BBX20 lip 0491 5P
Op BY164 449 0495 Op
99 BY238 16p 0A200 9p

179 BIM 34.300 97p 0A202 10p
ISp BYX38-30011979 0C19 609

179 Of2517p eA07 45p
49p C762 19p 0028 70p
87p C1412 009 0029 76p
50p 22512 60p
49p KA403 65p
110p 811383 1011 0C41 42p
111p EC401 449
Up 0,13402 111p 0044 Up

Up 04246 889115p K8900
106p MC140 Sip

0C70
Plp

100p M.1481 1209 0071 88p
1009 112491 1Up 0C172 380

80p M.18371 Big 0075 40p
779113E621 Sip 0081 259
81p 11322955 1039 008111 253
Up MJE3050 Up 01383 Pip
44p lIPF109 37p 0084 25p

U7p 11086531 911P 0340A 179
989112333531 HO 92CN1 12P
Up liK T211 2.5p  Matched pair

1972 ELECTROVALUE
CATALOGUE (No.6)
Biggest and best edition yet -96 p plus
covers. Well printed ly illustra-
ted, packed with hundreds of items at keen
prices, valuable information and diagrams
post free 10p.

DISCOUNTS
allowed on all items ether than those at NETT
prices.

10 °orders for is 0 on order
or more

/sc,m:L
POSTAGE & PACKING FREE on orders for
[2.00 or more. Please add 10p Handling ch
if under.
Overseas orders welcomed. Prices subject to
alteration without prior notice.
Terms of business-C.W.O. as in catalogue

We are now approved distributors for
ELREMCO LSOLDERSTAT SOLDERINGWOLF IRONS
A popular and beautifully made lightweight
example from a wide and Ile range of
soldering irons of exceptional quality. Type
HMS for 16 or 24 watts. A.C. mains. i 1 .87

Sold Infinitely Variable Tem
Controlled Soldering Iron. Stays constant at
desired temperature. For printed circuits.
delicate work etc. complete E9.20De soldering braid per 6 ft. -30p.
SLIDER POTENTIOMETERS

In usual values from 47K to 1 megohns, log or
linear. Robust construction, smooth action.
ea. 26p. Slider control knobs-Black/Red:Yellow
Green/Blue/Lt Grey/Ok Grey(White. each Sp.

CAPACITORS
SIEMENS 5", TOLERANCE
POLYCARBO NATE
250V. up to 0 1pF. 100V 0. I pF and above.
0-01; 0012: 0.015; 0.018; 0.022; 0027; 0.033:
0  047; 0.056, each 3p.
0.069; 0.082; 0 I; 0.12; 0  15 each 4p.
0.018; 0.22. ea. Sp: 0.27; 0 33, 6p: 0 39 7p:
0-47. 0.56, 10p 0 68, 11p; 1µF 13p.
SIEMENS ELECTROLYTIC
with axial leads: Values in jaF/1./ m
0.47000; 1/100; 22/63; 4.7/35; 10/25; 22)16;
47/10; 47/25; 100/10; 220/3 -each Sp.
10/63; 22/35; 47/35; 100/16; 100/25; 220/6, 220/10;
220)16; 47013, each 6p.
47/50; 47/63; 100/35; 470)10. each 7p.
100/50; 220/35; 9p: 100/63; 470/25; 100/10. ea. 10p.
220/63; 470/35; 1000116. ea. 14p.
1000/25. 16p:470)63; 1000135. 19p: 2000/200,29p.
1000/63; 2200135; 4700/ 1 6. ea. 33p
MULLARD SUB -MIN ELECTROLYT1CS
C42.6 , axial lead ... 6p each
Values (0F/V): 0 64/64:1/40; 1 6/27; 2 5/16; 25/64:
4/10: 4/40; 5/64;6 4/6.4; 6.4/25; 8/4; 8)40; 10/2.5:
10/16; 10/64: 12.5/25; 16110; 16/40; 20/16; 20/64,
25/64; 25/25; 32/4; 32/10; 32/40: 32/64; 40)16:
40/2.5; 50/64; 50/25; 50/40; 64/4; 64/10; 80/2'5:
80116; 80/25; 100/6.4 152/4; 125/10; 125/16:
160/2.5; 200/6.4; 200/10; 250/4; 320/2.5; 320/6.4;
400/4;500/2.5.
LARGE CAPACITORS
High ripple current types: 100;1125, le 1000/50,

tgOf :Or/ 121'):4r°5207/V54-yo7F;2=750.'
500025.62p 5000 50. LI  10; 5000/100. a 91.

Simple to Build, Astoundingly Good
10W11511 BAXENDALL SPEAKER

As originally designed by P. J. Baxendall and
described in Wireless World. 10 watt115 ohm
loudspeaker with equaliser network speaker
unit and specially designed satinet in kit form.
Size when built approx. IS' x 12- x 10*. Price
inc. carriage paid in U.K. Nett 113.81.
Speaker unit and equaliser kit with instructions

14.61
Cabinet kit, all parts cut to size ready to assemble,
in teak finish £9.00

HANDBOOK OF
TRANSISTOR
EQUIVALENTS
& SUBS) IT UTES

HANDBOOK
OF TESTED
TRANSISTOR
CIRCUITS (H.
Neu), 40p.
RADIO &
ELECTRONICS
Colour codes & data
wall chart, ISp
ENGINEERS
REFERENCE
HANDBOOK &
TABLES 20p.
(Add 3p. for postage
on each of above if
bought separately.)

RESISTORS -10%, 6%, 2%
Code Power Tolerance Range

C 1/20W 5% 82 0-220K n
C i /11W 5% 4.7 0-470K 0
C 1/4W 10% 4.7 0-10M 0
C 1/2W 5% 4.7 n-lom n
C 1W ic,-, 4.7 (1-10M 0
MO (/2W 2: 10 0-1M 0WW I W IV. -1- 1/200 0.22 0-3.9 0WW 3W 5% 1 n-uoK nWW 7W 5% 1 0-10K 0
Codes: C -- carbon film, high stability, low noise.

MO = metal oxide. Electrosil IRS, ultra low noise.
WW = wire wound, Plessey.

Values:
212 denotes series: 10, 12, IS, 18, 22. 27, 33, 39, 47, 56,

68, 82 and their decades.
824 denotes series; as 612 plus I I, 13, 16.20, 24, 30, 36,
43 51 62 75.91 and their decades.

Volute
available

E12
E24
512
524
512
524
512
E12
E12

I tog /0 to 99 100 up
(see note below)

9 8 -0 7
1 0-8 0.7
I 0- 8 0.7
1.2 I 0 .9
2- 3 1 18
4 3 2 nett
7 7 6
7 7 6
9 9 8

Prices are in pence each for
V ties of the same ohmic
value and power rating. NOT
mixed values. (I s frac-
tions on total value of resistor
order.)

CARBON TRACK POTENTIOMETERS, long spindles.
Double wipers
SINGLE. GANG linear 100 0 to 2:2M 0, 12p; Single gang
log, 4.78 0 to 2.2M 0, lip Dual gang linear 4.7k (Ito 2.2M 0
2p; Dual gang log, 4.7K ('1 to 2.2M 0, 41p; Log/antilog, 10K
7K, 1M 0 only 41p; Dual antilog, 30K only, 42p. Any type with
A D.P. mains switch, 12p extra.

Only decades of 10,224 47 available in ranges quoted.
DUAL CONCENTRIC in any combination of above values,
60p; with switch, 72p.

CARBON SKELETON PRE-SETS
Small high quality, type PR, linear only: 1000, 2200, 4700.
1K. 2K2. 4K7. 108, 22K, 47K, 10011, 220K, 470K. 1M. 202. 5M,
10M O. Vertical or horizontal mounting. Sp each.

ZENER DIODES 5", full range E24 values: 400mW: 2'7V
to 36V, 13p each; 1W, 6.8V to 82V, 27p each; 1.5W: 4.7V to
75V, 48p each.
Clip to increase I .5W rating to 3 watts (type 266F). 4p.

NEWMARKET LINEAR I.C.s
LIC 709 C/14 Dual in line 34p.
LIC 741 C(14 Dual in line 40p.
I.C. SOCKETS (low cost) 14 way 14p: 16 way
15p. In.lintor staggered pin arrangements available
MAIN LINE AMPLIFIER KITS
70 watt power amp. module kit. 112.60 nett.
Power supply kit, 16. 50 nett. Matching pre -amp
kit. 0.30 nett. (Above prices for mono.) Stereo
Kit. 2 power amps. pre -amp kit, power supply
kit and matched controls for building into your
own cabinet, (31190 nett.
THERMISTORS
VA1039. VAI040. VA1055. VA1066, VAI077,
C2-6, 1(151-1K, VAI100, 13p. R24. R53. R54.
41.33.

INSULATED SCREW TERMINALS in
range of colours, each lip. Matching
plugs: 2mm, each 4p; 4rnm, each 6p.
MINIATURE TOGGLE SWITCHES
2A/250V. DPIDT 48p.

ELECTROVALUE LTD
DEPT. EE772, 28 St. Judas Road, Englefield Green,
Egham, Surrey. TW211 OHS Hours: 9-5.30, 1.0 p.m. Saturdays.
Phone: Egham 3603; Telex 264475
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THEY
MADE

THEIR MARK
NO3 AmpereBy J. E. Gregory

Photograph: Science Museum London

LAST
month's article showed

how Volta's discovery enabled
man to produce small electric
power from batteries, but to ob-
tain larger powers he had to make
magnets move. The man who did
much to establish the relationship
between electricity and mag-
netism was the French mathema-
tician and physicist Ampere who
gave his name to the practical
unit of electrical current, See
Table L

INFANT PRODIGY
Andre Marie Ampere was born

on January 22, 1775, in the village
of Polemiex, near Lyons, the son
of a merchant, who was als
Justice of the Peace.

Young Andre showed
astonishing capabilities at a
early age, and it is said tha
was calculating before he
read or write.

It was in 1793, Andr
eighteen that tragedy
Lyons had revolted aga
tyranny of the French R
The army of the Convei
hated all forms of authority cap-
tured the town, Andre's father
was thrown into prison, and soon
after publicly guillotined.

The shock of this was so great
that Ampere remained in a state
of apathy and near madness for
almost three years.

Then in 1796 he met Julie
Carron who gave him back his
reason for living.

On August 2, 1799 at the age of
24, he married Julie and one year
later a son John Jacque was born.
Once again Andre was a happy
man.

In 1804 tragedy struck Ampere
a second blow, his wife died of a
chest disease; he did little for five
years. Then in 1809 after publish-
ing a thesis on the mathematical

Everyday Electronics, July 1972

Table I: AMP (A)

The flow of electric current is measured in amps. Just as last month we
used the water pressure aralogy for the volt, so we can compare electric
current with the flow of water.

As a practical example the current which 'lows through a domestic
chandelier holding four, 60 watt lamps connected to a 240V mains supply
is one ampere.

In 1981 the ampere along with the volt was adopted at the first meeting
of the International Electrotechnical Committee.

theory of gambling he was recom-
mended for the ost of Professor
of le Polytechnic

was elected
nce.

in
tc

he al adettn, the
eriments. These

en electric curren
through two parallel wires in the
same direction they are attracted,
and they are repelled when the
current flows in opposite direc-

THE

Ampere
ed had

COM-
laced
rtric

SO

d

Ampere's aparatus

Photograph: Crown copyright,
Science Museum, London.

tions. He also proved that the
force of attraction or repulsion
is directly proportional to the
strength of the currents. This
became known as Ampere's rule.

Ampere gave public demon-
strations and one of his contem-
poraries reports "a gasp would go
up from the audience as Ampere
twisted insulated copper wire
round an iron horseshoe, joined
the ends of the wire to Volta's
battery, and showed how the
horseshoe attracted a quantity of
nails, and how it let them fall the
moment the current from the
battery was shut off."

Ampere died in Marseilles on
June 10,1836 from a chest illness.
James Clark Maxwell another
famous 19th century physicist
later described Ampere as "The
Newton of Electricity"
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Saw Point
As a musician interested in the

electronic aspects of music, I
read with interest Mr. Judd's
article on the Audio Tone Gen-
erator. He is however misleading
about the question of sawtooth
waveforms.

Although he is quite right
when he says that a square wave
contains only odd harmonics and
the sawtooth wave consists of
both odd and even harmonics, the
waveform which he draws and
which the integrating network
on his generator will produce is
not a sawtooth wave but, what is
known in electronic music as a
triangle wave. (I have also seen
it referred to as a back-to-back
sawtooth wave).

This waveform is symmetrical,
and, like all symmetrical wave-
forms, consists only of odd
harmonics. The difference be-
tween this and the square wave-
form lies in the phase relation-
ship of the harmonic series and
in the fact that they diminish in
amplitude much more rapidly as
their frequency increases.

The clarinet also has a sym-
metrical waveform and therefore
only odd harmonics are present,
but its timbre is totally unlike
that of a square wave because
the relative amplitude of their
harmonics is different. If any-
thing, a triangle wave sounds
more like a clarinet.

R. Sherlaw Johnson
Stonesfield.

Stock Control
There is still one very basic

problem which has slipped your
attention, i.e. the building up of
stock by the beginners. I wish
you could advise us on the mini-
mum quantity of various com-
ponents we should keep in stock
all the time, e.g. resistors (type,
ratings, ohmic values and quan-
tity of each type, etc.). Capaci-
tors, diodes, transistors, nuts and
bolts, chassis, cases, panels, heat -
sinks, etc.

Very often when I set myself
to build a project, I find it very
embarrassing to get stuck for the
shortage of some components
and it gets more painful if the
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local shop cannot help me either.
I feel all the enthusiastic begin-
ners would be very grateful if
you could kindly help us in set-
ting our stocks right at the
beginning. Without proper guid-
ance, at the start, all the com-
ponent catalogues seem to be
useless.

J. Whyte
London.

This is something we have
been looking at and an article
may be published in the future.

Solder Injector
Thank you for your very useful

article on the Signal Injector in
your March issue. I have con-
structed one with a few modifica-
tions, and I thought that some of
your readers may be interested
in the financial savings I made.

Firstly, I did not use the
recommended Steradent tube
(having no false teeth), but (to
me) a more readily available case
-the standard multicore solder
tube. To the pointed end I fixed
my nail directly using fibreglass
paste (eg. Isopon), this did away
with the need for a miniature
plug and socket. The switch was
fixed to the plastic cap.

As regards the construction, I
used a smaller piece of Vero -
board, given away in your first
issue (after making a Windscreen
Wiper Control). The components
specified were not at all critical;
I used two OC 71 transistors and
0.1 ,F capacitors throughout to
get excellent results.

May I take this opportunity to
suggest a few ideas for future
projects in your excellent
magazine: -
1. A stabilised voltage dropper,

so that a portable cassette
player may be used off a car
battery.

2. Short range transmitter (if
legal?).

3. More audio and hi-fi projects.
4. Lighting effects controlled by

music from an amplifier.
K. J. Twydell

Portsmouth.
Of the four items you suggest

the transmitter is not legal in this
country without a radio ama-
teur's licence, the other three
things will probably be future
articles.

Join the Club
Readers may be interested in

my slightly modified version of
the Demo Deck.

I made my top in Formica and
cut a recess to take a commercial
"breadboard"; the single S -Dec
unit with little spring -loaded clips
and holes to take components.
Hence there is no need for solder-
ing or, even more important,
dodgy desoldering which can
result in damage. My S -Dec cost
me £1, but I think, for a begin-
ner, it is a good investment.

I am glad to see EVERYDAY
ELECTRONICS making good pro-
gress. There certainly was a cry-
ing need for a journal of this
type catering for raw amateurs.
I would suggest that at some
future date you consider forming
a national club for electronics
enthusiasts of humble skills. Who
knows, it could lead to a healthy
exchange of ideas, a feeling of
camaraderie and (I've got
grandiose ideas!) eventually a
national exhibition. Why not?
Indeed your E.E. symbol on the
contents page would make a per-
fect badge.

Pity about these errors that
are creeping in with too much
frequency; it tends to undermine
confidence a little. However, as a
fellow journalist, I'll make allow-
ances for a little while yet.

Incidentally, do I dare suspect
a slip in Mike Hughes' Teach -in
last month (May) where on page
371, top of column one, he refers
to VRI as "a 300 ohm potentio-
meter". I'm afraid those of us
with Demo Decks followed an
earlier design and made this a
100 ohm pot-or have I got my
things in a twist?

Never mind, for an expert to
try to put over an advanced
science that's constantly on the
move is one big headache when
he has pupils at all levels of
training and can't thump those of
us who are a bit thick on the
uptake.

T. Milligan
Kempston.

We must point out that The
British Amateur Electronics Club
caters for all interested in elec-
tronics. Details from the Hon.
Secretary, Mr. J. G. Margetts,
17 Saint Francis Close, Aber-
gavenny, Monmouthshire.

The value of VR1 should be
100 ohms.

Enlightening
Upon reading "Sensor's" article

Let There Be Light I was sur-
prised at his lack of knowledge
concerning street lighting. Light
operated switches have been used
in street lighting systems for
several years, the reason for not
using them on every light is that
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safe
)1ciering

-)

With a current leakage of only 3-5 microamps the risk
of damage to your integrated circuits or transistors is
excluded.

With such near -perfect insulation we now factory -
test every X25 iron at 1500 V. A.C.

--0.*With it's enormous heat-capaciw high speed
up to 60 joints per minute is possible.

*With a price of only £1.75 (recommended retail)
the cost of top -class efficiency in soldering is
sc low that you cannot afford to neglect this
opportunity.

X25
Available from most wholesale distributors in the U.K. (names o.a.) or from

radio/electr. shops. In case of difficu ty send your orders
or enquiries direct to AN1 EX.

Please send me00000
From electrical, radio or car accessory
shops or from Antex Ltd., Freepost

(no stamp required) Plymouth.
PL1 1 BR Telephone 0752 67377/8

ne Ailtex 1 o page colour catalogue including details of the X25
..X25 soldering irons at £1.75 (cheque, P/O, Giro enclosed)

Name Address
tEEl)
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HENRY'S LOW COST
FIRST GRADE BRAND BRA N DEO ?FEuRAfric.z.N FRals a Ve t.1 IELII .06NR ITDRGAET TnTd0 RI KCF.CA)11 DR EI TR ILE IF.lA

BY ATES  EMIHUS  FAIRCHILD  FERRANTI I.T.T.  MULLARD  NEWMARKET  PHILIPS R.C.A. TEXAS

TRANSISTORS H EN RY'S Lc°0sT. INTEGRATED CIRCUITS
QUANTITY
OFFERS!

FROMA SELECTION FROM OUR LIST STOCK

AAY30 10p 11101.5 75p 0. I,. 509 2 N 1303 189 BRAND NEW FULL SPECIFICATION TTL74 SERIES AF 117 r-1,, ard 20PAAY42 1/5p 80123 65p 16", 859 251304 221, BRANDED FAIRCHILD. I.T.T. AND TEXAS 25 + 17pAAZ13 10p 110124 80p 0c-_-.' 50P 251305 229 DEVICES MAY BE MIXED TO QUALIFY FOR QUANTITY PRICES 100 + ISpA AZI5 10p BD131 759 10'5+ 601,
2513°6 269 So. Description - - 100 250 500 + 11pAAZI7 101

AC107 Up
B0132 809
DDT II

I0..1 60p....., 40p 251307 249 7400 Quadruple 2-Inpul NAND gate. .. 209 18p 14p 14p 12p
16p 149 12p

1000 + 10p
ACI26 309 SI 50 40 '.2.i 25p 251308 t5o 77442 QuadQuad 22.-iinnppuutt oNproiKi cwollec..tor SAND gale. . 20p 189

20p 18p 16p 14p 12pAC127 259 BDYI7 .4,, 609 251309 . .. ..
740 Quad 2 -Input open collector NAND 20p 18p 16p 14p 12p 2N2444 Mote,, ,ACI272 50p LI 50 16'20 60p

_UP
251613 Mgt gates ..pup llss(ople Inverters . .. .. .. 209 18p 16p 14p 12p 40pACI28 20p 110138 659 04.'35 50p 252147 76p 7406 Hex inverters with open collector outputs .. 209 18p 16p 149 12p 15 4 7SpAC176 209 BDT60 OC.36 60p 252160 60p 7410 Triple 3 -input NAND gates .. .. .. 20p 18p 16p 14p 129 100 , IlpAC187 259 11 00 0042 40p 252217 25p 741$ Dual 4 -Input Schmitt trigger% .. .. 30p 27p 23p 82p 20p 500 + lapAC1RR 25p

ACYI7 30p 11F115 25P °C." 540C44 LIP
7522" 20,2522I6A10007420 Dual 4 -input NAND gate. .. .. .. 20p lop 16p 149 12p

7430 Single 8 -input NAND gates .. 20p 189 16p 14p 12p
+ 259

ACYIS Up 111"154 209 0045 12p 2.59
.. ..

7440 Dual 4 -Input NAND buffer gate. 20p 189 18p 14p 12pAC119 2.5p 11P158 lbp 0070 12p 252219 209 .. .

7441 BCD-Decimel decoder/51.1e driver 75p 72p 70D 60P 55p 00170 Mullard 25ACY20 LO
ACY21 20p

0P159 351i
/12180 Up

0071 LIP
0072 209

252219A
25'

..
7441 BCD -Decimal decoder (4-10-11ne) TTL 0/1" .. 75p 72p 70D 60p 559
7443 Excess 3 -Decimal decoder TTL outputs . II 00 96p 90p 80p 709

25 + 10p
100 + 1SpACY22 10p BP194 159 0075 25p 252220 2SP 7447 BCD -Decimal 7 seg decoder/Indicator driver 11 75 11 60 11 45 11 30 11 15 500 + ISpACY39 55p

ACY40 20p
BF195 159
11F196 159

0076 Um
0077 408

252221 209
252221A 744$ BCD -Decimal 7 neg. decoder/driver TTL 0/P 11 75 11 40 11 45 11 30 II 15

7460 Expand dual '2-Input AND-ORINVERT gate. 20p 189 18p 14p 129
Iwo + lop

ACY4I ISp
ACY44 Pbp
AD140 Op
60149 60p

BF197 15,
BFX13 25P
BYX29 259
BFX30 259

0081 20,
003111 POp
00112 409
0083 25P

259
252722 209
2142222A

2515:

7451 Dual 2Wide 2 -Input ANDOR1NVERT gates 20p 18p 16p 149 129
7458 Quad 2 -input e 1 ANDOR INVERT gates 20p 189 16p 14p 12p
7464 4 -wide 2 -input AND -OR -INVERT gates .. 20p 18p 16p 14p 129

169 149 I29

BT127 Muilard I So
25 + 11p

100AD161 35p AFX84 25P 0014 26p 252369 74410 Dual 4-1nput expander. .. 209 189
20p

+ 10p
AD162 36p BYX85 30p 0C139 252369a 7470 Single J -K flip-flop (gated Inpu.ts. ) . 30p 27p 25p 22p

209
500 + 9p

AF114 Up 11FX86 25p
(Op

0C140 ,
15"

7472 Single JK flip flop (gated inputs) .. 30p 27p 259 Irlp
40p lip 35p 339 30.,

1000 + Sp
AF116 86, BFX87 259 0C141 1101 252646 40p 7473 Dual 2-K flip flop ..

7474 Dual 11 flip flop 40p 37p 35p 33p 30pAPHIS Up BFXR8 20p 00170 Up 252904 209 .. .

45p 42p 40p lOp 35, ODE Mullard SipAF117 209
AF118 110p
AF124 Up
Arra 20p

BVINSI 259
HVY50 20P
liFY51 209
liFY52

00171 30p
0C200 409
0C201 75p
0C102 $0p

252904A
23p

252903 259
252905A

Nab Qumnipi. west& L.tcp..
747$ Dual JK dip -Pops with Preset and Clear .. 409 37p 349 319 28p
700 (listed Full Adder .. .. .. .. 80D 72P 67P 599 559
7481 16 -bit /write memory .. .. II 25 11 15 11 10 11 00 909

25 +489
100 + MU
SOO + 354.

1000 30pAP126 tOp 111,153 15P OCJO6 Illp 25p 74811 2 -bit binary Full Adder .. 87p 809 709 659 60p
90p 85p 80p 73p

+
AFI27 20p liFY90 65P OCP71 sop 2142906 20p 745$ 4 -bit binary Full Adder . .. .. 11 00

inputs 050 75p 719AFI39 30p
AF180 60p

11113(20 15p
1481121 20p

0E11.12 sOp
ORP60 408

252906.4
2.5p

7434 16 -bit RAN with gated write .. 909 80p
7486 Quadruple 2 -Input Exclusive OR gates .. 45p 419 389 359 339 2N211211Green ISp

25 PpAF181 46p 118Y27 15p ST140 16p 2142907 23P 7490 BCD decade counter .. .. 75p 70p 65p 60p 55D +
100 soAFISO 50p

AP186 40p
1111195A 12p
/48195 12p

8T141 20p
TIP29A 50p

252907A
259

7491 8 -bit shift register .. .. 51 00 95p 90p 80p 70p
7492 Divide twelve counter .. 75p 709 659 60D 55P

+
500 + Op

1000AP239 40p 1111105 U 28 TIP30A 1108 252925 15P 7493 4..bit binary counter .. . 751, 709 659 609 559
60p

+ SO
ASY241 29p BY100 15p TIP3IA 80p 252926 11/p 7404 Dual entry 4 -bit shift register .. 809 75p 709 65p
A8127 4411 BYI26 lop TIP3IA 70p 353011 209 7496 4-blt up -down shift register .. .. ..

975.7; 07009p 0055: 85°3: K107 All Make%ASY28 Up
ASY29 Up

BY104 159
BY182 904.

TIP33A
81.00

253053 20p
2,13014 bop

7496 5 -bit parallel/mild in/out shift register 281°P. 00

74100 8 -bit bistable latch . 12 50 12 30 12 00 11 75 11 50 1011

A8121 Up BYZIO 85p TIP34A 253055 75p 74118 Hextuple Set -Reset latches .. .. .. 81 00 95p 909 80p 709 25 + Up
BA100 lip BY211 309

110
'2N3525 74121 Monoetable inultIvIbrators . .. .. 6 p 55p 50p 46p 41p 100 + 7p

500 EPBA102 30p BY212 30p T11143 109 si 00 74141 D -Decimal decoder/Nixie driver .. .. 11 00 959 909 80p 709BC +
1000 SpBA110 Up 14/113 2.5p TI850 lip 253614 859 74146 BCDDecknal decoder 11- 4 -line) TTL 0/P .. 11 50 11 40 11 30 fl 10 11 00 +

BAILS 7p BZ178/1 00 T1851 10p 253702 10p 74160 16 -bit data selector/multiplexer .. .. 23 35 13 20 12 95 12 15 12 05
2N3703 711151 8 -bit data .elector/multiplexer .. .. 111.0 959 909 80P 709

11 10 2N3055 Fa,rcholdBARN 7p 027103 25p T1860 lip 253704 12D 74153 Dual 4 -line to 1 -line data selector multiplexer 11 35 /1.27 II 20 21.15
75oBAY31 7p OET111 4.6p T1861 110, 253705 10p 74164 16-blt decoder/deinultiplexer .. .. .. LP 00 11.75 11 56 11.30 11 05

BAY38 16p GIST113 Up 71642 no 253707 129 74166 Dual 2 -line to 4 -line decoderidernultiplexer .. 11 55 II (7 SI - U 11'10 11 05 25 + 6Sp
BC107 Itlp 0E1114 110p V405A Up 2513708 10p 74164 Dual 2 -line to 4 -line decoleridemultiplexer .. 11.55 11 47 11-26 51-10 11 OS 100 + SOp
BC108 10p (IET115 60p YR525 Up 253714 74190 Sync .made up -down counter. 1 -line mode .. 11 95 11 85 11.76 11 60 11 50 500 + 40p
BCI09 10p 1127116 Sip WOO 509 12 00 74191 Sync 4 -bit up -down counter. I -line mode .. 11 95 II 85 8174 11 .60 01 60

55
1000 + 35p

11C109C 1241
BC113 109
BC114 2041

(1818140 (Op
IIET882 301
0E266

WO6 46p
ZTX107 16,
ZTX108 111

2513715
1220

2143716

74192 Sync decade up -down counter. 1. -line mode .. 12 00 11 90 118111 11'66 11
74193 Sync 4 -bit up -down counter, 2 -line mode .. 22 00 11 90 11-N El  60 11 40
74194 Asynchronous prmettable decade counter .. 21-50 11 40 1185 Ill 10 11 00 B7Z13'1,,Ilard259

BCII5 20p 11 60 ZTX109 111p 43 85 74197 Asynchronous ',meltable 4 -bit binary counter SI SO II 40 11-1111 11.10 II 00 25 1- 20p
BC116 20p 118378A ISp ZTX300 12p 259771 Cemplele Sao /4.4 IS, oboes I. bookie 20 pages. Ref. 20. lame 2 ai ISp 9,+I P.14. 100 4- 17p
BC116A 25p MAT10125, ZTX301 169 12 00 Texas I.C. Handbook. Complete Information on 100 types. 40p. Post 10p. 500 + 15p
81:117 20p 14ATI21 25p ZTX302 SOp 253772 Integraled circuit socket. 14 pin D.1.L. Up; 16 pin D.I.L. 20P 1000 4 12p
BC118 20p
BC119 60p

91(7724P Op
52420 80,

ZTX303 lOp
ZTX304 Up

12 05
253773 INTEGRATED PLIBELT INTEGRATED TRIACS 0A202 10911'134 20p

11(3135 15p
BC136 20D

MJ421 80p
822801

8110

112500 lIp
ZTX501 lip
ZTX5Cr2 110p

0285
253791

8275

CIRCUITS
1111,C4000r 55p
NIFC40101.

CIRCUIT 3 Watt Amplifier
NAND -,Complete with 8 -page

Shad with accessories
P.I. Current IA 1

25 t Sp
100 + 7p
500 + 6p11C137 20P

11'I38 lop
872901

111 56
ZTX603 17,
ZTX604 40p

'253819 35P
21531120 55p

1012 1262
PA246 11 50

booklet, Circuits
spg data

TYPe volt@
8(35A 100 3 amps 809 1000 + Sp

11'147 12p 1422349 609 ZTX531 NP 2N3823 500 TAD100 11 50 .
.g. 84.15 A 200 3 amps upBC148 10p 8JE370 tOp 15914 7p 253624 55p TAD110 11 50 W. I "50 ea. 81.25D 400 3 amps 110p 003 Mullard 60P11C149 12p

Itc153 209
828371 80p
MJE.520 73p

15916 10p
154148 7p

253003 20p
253900 25P

WC704P 50p
75p 13C40A 100 6 amp 90O 25 + 559

100
LINER DIODES

BC154 20p NW E521 70p 1844 254056 12p
.7,....,...°2C ,4.,T,...°5!

4.,.......-4`7,P 45p 1- os 100 600 1000 8c6011 200 6 mot. 4106 + 50p
500 + 45pBC167 15p MJE2955 18921 79 254061 129 7111".14'1 (Op 24 + ,+ + -1- SC OD 400 6 amp. 111-00 1000 + 40pBC169 129

8C169C 15p
2110

8223055
16922 pp
211301 Up

254062 12,
254289 12p

7230(T051 11 00
741(21'05/ 80p

400m/.
BZT $S

8C45A 100 10 amps 11,06
111(458 200 10 amps 11.16BCI77 20P

10C178 20p
76p

AlP8406 2.1p
201302 SOp
20303 Up

254290 12P
254871 35p

11.,C13°3! 12 00
1.C13(14.- 12 25

aerie," 12p 10p Op 79 6p
14 watt SCUD 4 00 10 amp. 1125.

283811 Texas 3SP
25 4- 30pAC179 20p MNIA56 KO 25404 20p 255457 30p 0L4031) 11 50 ZL aerie,. 23v 23p 20p 17p 15p woo A 100 15 amp. 1116 10C + Up11318'!L 10p PIP8A70 159 25696 16p 255458 350 741C( 141L) 75p 3 watt EIC5011 200 15 amp. 6146 500 + 20pBC183L 109 MPS1'06 60p 25697 16p 255459 409 9141105) 40p STZ sear. 30p 279 250 229 209 8C5OD 400 15 sops 11-75 1000 + 17p8CI84L 129 RP8:56116p 25698 SOp 40250 50P 023(T°3) 40p 10 watt 8C -40E 500 6 amps 11125

BC108 and 9
11(7212L 12p
11(7.213L 12p

NKT214 20p
5 Kr216 lOp

25706 10p
25706A 12p

40360 40p
40361 40p

TOSHIBA
20 watt amp. 14 47

ZB series -.40p 37p 36p 30p 25p
All type. are 5. Wire Ended inc.+ 84:4614 500 10 amp. 11-45

BC214L 15p NICT403 75p 25708 16p 40362 50p TOSHIBA Stud. in voltages 3.3-100 volt In all ACNE 500 15 amps 11.1116 All Makes lOp
BCY30 1159 NKT404 55p 25930 209 40430 Si 00 Pet mn, 1140 standard values. 033-33 volt. DIAC BD2 251 25 + Ip
OCY31 40p 0A6 25p 259147 40p 40543 65p 100 + 7p

SILICON RECTIFIERS RIDGE RECTIFIERSBC1732 110p 0A10 259 251131 Up 40594 11 05 500 + 6p
BCY33 30p 0A47 109 2511132 Up 40393 11 05 1 AMP MINIATURE PLASTIC WIRE RID= lialstare ?Wed Illicoa r x I' x r 1000 + Sp
BCY34 Up
Acy38 46p

OA70 109
0A711 10p

251302 lip 404136 2110 Type P. I.V . 1.40 50+ 100+ 500 + 1000 4-
154001 50 6p Sp 41p 4p 3)p

Cur- Cur.
Type P.I.V. rent 1-12 Type P.I.V. rent I II ADI61 AD162 3SoBCY39 OATH 8P Full transistor 154002 109 7p 6p 5p 41p 4p 1002 100 2a 16p 4004 400 4a 76p each11 00 0A90 8p list available- 1714003 200 8P 79 60 59 4/9 2002 200 24. 868 60114 40 0 4a 889 i25 92pBCY40 bOp 0491 7p for 154004 400 Bp 7p 6p 5p 4Ip 4002 400 2a 75p 1004 100 Iii. 70p 100 + 18pBCY70 15p 0A95 7p send your 154005 600 10p Op 8P 7p OP 4002 600 2P OOP 2006 200 84 711, 500 + 15pBCY71 200 0A200 7p free copy today! 154006 600 12p 10p 9p Op 79 1004 100 4a E6p 4006 400 6a 1100 1000 + 220BCY72 ISp 0 6.211, 10p 154007 1000 15p 12p 10p Op Op 2004 200 4. 70, 6000 SOO ria 11.10

OUR RANGE /S ALWAYS EXPANDING - Enquiries invited for new types arriving daily
ADDITIONAL DISCOUNTS -10° 12 : 15° 25 : 20° 100 - DELIVERY IS FROM STOCK

H E N RY'S
SEMI -CONDUCTOR DEPARTMENT
303 EDGWARE RD LONDON W2 TEL 01 723 1008/9

RADIO LTD. CALLERS 356 EDGWARE ROAD W2

NEW LIST MEW PRICES DISCOUNTS A. mpctfully sale
WI TRANSISTOR 10% 17 , ANY ONE customs/3 to include
LIST 1500 15./0 25 / TYPE  menmum Cl 00 par
SEND FOR YOUR FREE 20%0100 ' i orders it helpstoplanahosi
COPY TODAY POSTAGE 7p All ORDERS Ili sees posip as wall.
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-apart from major towns-most
street lights are extinguished at
midnight, light operated switches
cannot do this. Another reason is
that the electricity boards own
most of the time switches and to
install light operated switches in
place of these costs in the region
of £12 to £15 per column. This
cost has to be found out of the
rates we pay because councils
have to purchase these as
opposed to timeswitches-the
other side effect is higher elec-
tricity bills to councils due to the
permanent all night lighting. We
do not get enough power cuts to
warrant this vast extra expense
on the rates.

I am employed by a firm of
street lighting contractors, fitting
and maintaining public lighting.

B. W. Hawkins
Herts.

Clanger
I have been reading your

magazine since it was first pub-
lished and found it quite good.
Unfortunately under the article
about the Bee Counter in the
May issue I think you have
dropped a proverbial "clanger".
The Bee Counter works as drawn
in the circuit but the write up is
all wrong. You say that TR1 is
conduction when the l.d.r. has a
low resistance (i.e. when illum-
inated) which of course it will not
because it is a pnp transistor; TR2
will therefore be "off" until TR1
conducts.

When a bee passes between the
lamp and the 1.d.r. the resistance
of the l.d.r. increases and the
base potential becomes negative
with respect to the emitter. This
causes TR1 to conduct and a
negative potential is then applied
to TR2 causing it to conduct and
the counter to operate.

I think your write up should
have been along these lines. It
looked especially funny after the
previous article on semiconduc-
tors. Perhaps Mike Hughes will
give a few lessons to the editorial
staff!

W. Raymond
Old Trafford.

You are of course quite right-
we have askod 111i1, -r, if he has any
free time!

Circuit Operation
1 was very pleased to receive

the booklet Constructors Com-
panion with the May issue. Now
I know that little bit more about
the modes of transistors, the
explanation although brief was
easily understood.

Will you please publish a
feature about how circuits work,
that is, the a.c. (signal) and d.c.
conditions in circuits when in
operation? For example, the pro -
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gress of a signal from aerial to
speaker; through all the com-
ponents also the d.c. conditions of
the circuit at the same time.

You will probably have noticed
that, in all receiver circuits
authors never give this explana-
tion which I believe would be of
considerable help to the under-
standing of how the circuits
"work" especially in receivers.

Would it also be possible to
have either a regular feature or
a regular pull-out supplement of
a list of circuits for doing a
variety of things.

J. Bradley
Yorks.

We may well be publishing a
series on basic circuit operation
describing the function and
operation of many of the "stan-
dard circuits" we use.

Convention
I would be most grateful if you

could explain to me the logic of
using "conventional current" in
contemporary circuit diagrams.

You see, when I was at school
my physics master dismissed this
as being "guesswork on the part
of the ancients (electrically speak-
ing)." Thus he explained elec-
trical phenomena in the light of
"electron flow" and I was able
to understand him sufficiently to
construct simple valve radios,
home electroplating appliances
etc.

Similarly an R.A.F. radar in-
structor was able to acquaint us
with the principles of the cathode
ray tube etc., whilst we block-
heads were undergoing opera-
tional training in bomber com-
mand during the war.

Much later in life I decided
to take an exam involving some
knowledge of electronics and thus
went through a "refresher".
Again, the instructor used "elec-
tron flow" as his means of ex-
planation; again I understood.

To the best of my knowledge,
all electro/mechanical devices
which demonstrate a "current
flow" visibly, do so in a way which
shows that, whatever is flowing,
is flowing from negative to posi-
tive (except in the interiors or
prime sources).

Would you therefore be kind
enough to inform me:

a) who re -introduced "conven-
tional current flow"?
b) Why?
You see, if I knew the reason

for using this terminology I would
possibly better be able to recon-
cile myself with it and thus get
down to some learnings instead of
getting het up at symbols which
appear, to me, just plain stupid!

A. K. Robinson
London, W.7.

As far as we know no one re-
introduced conventional current
flow-it has always been with us,
ever since Volta's battery.

Unfortunately it is not easy to
simply drop conventional current
and use electron flow as all the
laws concerning electricity and
magnetism-which are, after all,
the basis of the whole thing-are
in terms of conventional current
flow. Thus, although it is easy to
explain such things as cathode
ray tubes and transistors using
electron flow, when it comes to
teaching the basics of electricity
then all the universal basic rules
which are in terms of conventional
current flow would have to be
changed.

One-sided
While experimenting with tape

loops, prompted by your May
title, I discovered some promis-

ing effects by giving the tape a
half turn before joining the loop.
This produces a ''one-sided" tape,
with the interesting result that
both tracks of the tape are
scanned successively.

Unfortunately, half the cycle
presents the shiny side of the
tape to the head. However, by
using triple -play (very thin) tape
and turning the loop over after
recording, interesting reverse/
echo effects were obtained.

By the way, inserting a 11\411
linear potentiometer in the col-
lector load of TR2 of the Signal
Injector circuit (March issue)
makes an excellent tone genera-
tor, serving both purposes, at a
saving of some £250.

R. Darbishire
Surrey.

If you write to us for advice, and wish to have a personal
reply you must include a s.a.e. Unfortunately, we cannot
prepare special designs, circuits or wiring diagrams, to
meet individual requirements nor can we supply back
issues or answer queries concerning commercial equip-
ment, or subjects or designs not published by us.

For all technical and editorial matters, write to: The
Editor, Everyday Electronics, Fleetway House, Farringdon
Street, London, E.C.4. Phone 01-634 4452.

For all enquiries concerning advertisements or advertisers
write to: The Advertisement Manager, Everyday Electro-
nics, at the above address. Phone 01-634 4202.



B ODINE TYPE H.C.I. GEARED MOTOR
(Type I) 71 r.p.m.
Torque 10Ib. inch.I INPUT 230 140V a.c. SO 60 OUTPel..50.". Reversible. I 170th h.p. i VARIABLE 0.260V from I to SO amp stock.cycle. 038 amp (Type 2) s SHROUDED TYPE28 r.p.m. Torque 20Ib.
inch. R ibis. 1/80th 1 I amp, L740 2.5 amp, LI145
h.p.. SO cycle, 0-28 amp. 5 amp. L11.75

"As new" condition. Input voltage of motor 110 amp, L2240 20 amp. L4940

VARIABLE VOLTAGE TRANSFORMERS

I ISV a.c. Supplied complete with trans-
form., for 230/240V a.c. input. Price. either

former 045 plus 27p P. & P.
type L340 plus 35si P. & P. or less trans- 1

I amp, L7.00 2+ amp. MOS. All types carriage

Thrs s WrnWliS, Rrc
SION MADE 6 VOLT D.C.
GOVERNED MOTOR
Seven pole armature, ballrace bear-
ing. 2.750 r.p.m. Length 2)1.Dia
ff Shaft length en Shaft dia. 5/64.
No load 40 mA. Normal load 350
mA. Price LI .23 P. & P. 10p.

23ov/z4oV COMPACT
SYNCHRONOUS
GEARED MOTORS

t7;;EaPTc ../81.0°
SO LZOO

IS amp, L1540 23 amp.isa
P (Panel Mounting) amp.£4.75

uperior I ua ity Precision Made

NEW POWER RHEOSTATS
I100 WATT. I ohm, 10A; 5 ohm, 4'7A:
10 ohm, 3A; 23 ohm, 2.A; SO ohm, I -4A;
100 ohm, IA; 250 ohm, 0.7A; SOO ohm,
0 45A; I kf), 280 mA; 14 kil. 230mA; 24 kC). 2A; 5 kfl, 140

.

mA. Diameter 3*in Shaft length jin, dia. a in. All at L145
each. P & P. 70.
SO WATT. 1/5/10/25/50/100/2501500/1/15/25/5ka. All

Manufactured by either Sangamo, Hagen or 25 WATT. 10125/50/100/250/500/1/ I '5/25/15/5k/I All
Smith. Built-in `carbon. 90p each. P. & P. 7 fp

I R.P.M. cw 1 .P.H. A/cw 6 R.P.H. cw
2 R.P.H. cw

60 R.P.M. cw 3 R.P.H. A/cw 20 R.P.H. cw
30 R.P.H. cw

cw= Clockwise. Alcw= Anti -clockwise.
Fraction of makers' price. Ail at 75p incl. P.&P.

17 WAY SELECTOR
SWITCH with RESET
COIL
This fascinating electro
mechanical device can be
switched through 17 posi-
tions and can be
from any position by ener
gising the reset coil. 110

volt operation or 2301240V a.c. with 500
ohm IOW resistor or SOV d.c. Two for L1.1
P. AP.10p.
PROGRAMME TI
(Mfr. by 'Magnetic
Devices Ltd.')
240v A.C. 5 r.p.m.
'Crouzat' motor.
Drives IS cams, each
operating a 10 amp c/o
micro switch. Cams are indi-
vidually variable, allowing innurnerablcornbi-
nations. Ideally suited for machinery control.
automation, etc. Also in the field of enter-
tainment, for chaser lights, animated displays,
etc. NEW PRICE: L5  75. P. A P. 25p.

-41  .1" ELECTRONIC
oo44444  .. ORGAN KIT

Easy to build. Solid State. Two full
octave (less sharps and flats). Fitted
hardwood cam Powered by two
penlite ISV b ies. Complete set
of parts including speaker, etc.,
together with full instructions and 10
tunes. Price 1.3.00. P. SI P. 22p.

50 easy to build Projects. No solder -

Transformer, plus a host of other
components and a 56 -page instruction

ing, no special tools required. The
kit includes Speaker, Meter, Relay,

I
leaflet. Some examples of the SO
possible Projects are: Sound Level
Meter, 2 Transistor Radio. Amplifier,
etc. Price £7.75. P. & P. 30p.

CRYSTAL RADIO KIT
Complete set of parts, including:
Crystal Diode, Ferrite Aerial, Drilled
Chassis, and Personal Ear Piece. No
soldering, easy to build, full step by
step instruction. LI.75 inc. post.

SO in I ELECTRONIC PROJECT
KIT

VENNER Electric Time Switch
200/250V Ex. GPO. Tested. Manually
set 2 on, 2 off every 24h. Override
switch: 10A £2.75, I SA L34.5.
20A 13.75. 30A (3.95. P. & P. 20p.
Also available with solar dial ON
dusk, OFF dawn. Price as above.=. MI 1111. MM.

PARVALUX TYPE SIM. 200/250 VOLT'
A.C. D.C. HIGH SPEED MOTOR

or 3,200 r.p.m. if
used with built in governor,

I 407 .., a ....
Speed 9,000 r.p.m. fr, ......... 1

or variable speed over  wide /47,1 I
rang* if used in conjunction with ',... ...1 k,r
our Dimmer Switch' ill

d . 1billow. PRICE: Ll.00mc i P & P 'I',...

at

at

STROBE! STROBE! STROBE!
Build a Strobe Unit, using the latest type Xenon white
light flash tube. Solid state timing and triggering
circuit. 230/250V a.c. operation.
EXPERIMENTERS. ECONOMY KIT
Speed adjustable I to 36 Flash per sec. All electronic
components including Veroboard S.C.R. Uniiunction
Xenon Tube and instructions £6.30, plus 25p P. & P.
NEW INDUSTRIAL KIT
Ideally suitable for schools, lab Res, etc. Roller tin
printed circuit. New trigger coil, plastic thyristor.
Speed adjustable 1-80 f.p.s. Price £10.50. P. & P. 50p.
HY-LYGHT STROBE MK III
Desitned and produced for use in large halls and utilises
a silica tube printed circuit. Speed adjustable 0-30 f.p.s.
Light output approx. 4 joules. 111.00. P. & P. SOP.
SPECIALLY DESIGNED. FULLY VENTILATED
METAL CASE. Including reflector. 84.00 P. & P. 45p.
Post paid with kit.

THE 'SUPER' HY-LYGHT KIT
Approx. four times the light output of our well proven
Hy -Light strobe. Incorporating:
411 Variable speed from 1-23 flash per sec.
IS Reactor control circuit producing an intense white light.
Never before a Strobe Kit with so HIGH an output at so
LOW a price. ONLY 120 plus 75p P. & P.
ATTRACTIVE, ROBUST. FULLY VENTILATED
METAL CASE specially designed for the Super
Hy-Lyght Kit including reflector 17450 P. & P. 45p.
7 -inch POLISHED REFLECTOR
Ideally suited for above Strobe kits. Price 53p, P. & P.
130 or post paid with kits.
6in colour wheel as used for disco lighting effects etc.
L5.75 incl. P. & P. can be operated from our I rpm
synchronous motor 7Sp incl. P. & P.

RELAYS New SIEMENS PLESSEY. etc. Miniature
Relays at competitive prices.

1 2 3 4 I 2 3 4

52 3-6 , 2 c/o 63p 700 22-30 6 c/o ?Sp
410 10-18 4 c/o 73p 700 15-35 2 c/o HD 73p
600 12-24 4 c/o 4800 700 16-24 6M 45p
600 18-32 4 c/o 78p 1.250 24-36 4 c/o alp*
700 16-24 4M 2B 63p 2,500 36-45 6M 63p
7001 16-24 4 c/o 78p 1,400 30-48 4 c/o 50p
7001 12-24 2 c/o 63p 9,000 40-70 2 c/o 50p
700! 6-12 1 c/o HD 50p 15k 1 85-110 6M 50p
(I) Coil ohms; (2) Working d.c. volts; (3) Contracts; (4) Price
(HD) Heavy Duty. All Pos Paid. Including Base.
12 VOLT D.C. RELAY 140 OHM COIL
Three sets clo contacts ra ed at 5 amps. 78p incl. P. & P.
(Similar to illustration below.)
'DIAMOND H' 230 VOLT A.G. RELAYS
Three sets c/o contacts rated at 5 amps.
Price: 50p P & P 10p. (100 lots £4000 incl.
P & P.) (UNUSED)
KEY SWITCH' 230 VOLT A.C. RELAYS

One set c/o contacts rated at TS amps. BOXED. Price: 40p.
P 8 P S0 .(100 lots 13240 incl. P & P.)
MINIATURE LATCHING
Manufactured by Clare -Elliott Ltd. (Type F). 1 c/o permanent
latching in either direction. Coil 1150 ohm, 15-30 Volt D.C.
Size 1" high wide, I' thick. Complete with 3' leads. New 73p.
incl. P. & P.

MICRO SWITCH
5 amp clo contacts. Fitted with removable
push button assembly. Ex. P.O. 20 for LI
Inc. post. (Min. order 201.

.0rWATT DIMMER SWITCH
Easily fitted. Fully guaranteed by makers. Will
control up to 600W of all lights except fluorescent
at mains voltage. Complete with simple instructions.
1.3 incl. P. & P.

SERVICE TRADING CO
All Mail Orders -Also Callers -Ample Parking Space Personal callers only. Open Sat.

Dept. E.E. 57 Bridgman Road. Chiswick. London, W4 SBB 9 LITTLE NEWPORT ST.
Phone 01-995 1560 SHOWROOM NOW OPEN MON.-FRI. LONDON WC2N 711 01-437 0579

-..
ES COMPUTER PRINTED CIRCUIT NUMB
tin x tin parked with genii-conductore and top
quality resiiitora, capacitor., diodes, etc. Our
price ICI board. 505. P. & P. 7p. With a guaranteed
minimum of 35 trail/Astor.. Data on transistor.
Included.

SPECIAL BARGAIN PACK. 25 boards for 11
P. & P. lily. With a guaranteed minimum of 55
tran.I.tors. Data on tranktora Included.

PANEL with 2 power translators Millibar to
0C28 on each board -components 2 boards
14 x 00215) OP. P. 6 P. SP.

9 045. 3 04111, 3 Pot Core, 26 ReaUtor, 14
Capacitor, 3 II FT 072, 3 IIET 07111. I GET 075.
All long leaden' on panel. I3in x 4in. 4 Inc 81,
P. & P. 25p.

709C OPERATIONAL AXPLIPTER TO5
Si lead I.I'. I on 60p. 50 off 151).

100 on 20p.

250 MIXED RESISTORS 62p
I and I watt.

ISO MIXED HI STABS 62p
I. e rol I call 5"o atol lo.to,

QUARTZ HALOGEN BULBS
With 1.,,,,,I.,,,i, Ilk 53W /r car spot light,
projector, rtt. 50p rack, P. & I'. 5p.

GPO EXTENSION TELEPHONES
with dial but without bell. 115. each, P. 8 P. 30p,
11 76 for 2. P. 6 P. 50p.

BARGAIN RELAY OFFER
Single pole champ. over ,AI,er contacts 25V to
50%. 2 Sk Ci .,11. M for 50p, P. & P. 5p.

KEYTRONICS mail order only

44 EARLS COURT ROAD

LONDON, W.8 01-478 8499

INSTRUMENTAL

AUDIO

EFFECTS
SUPER "FUZZ" UNIT KIT. CONNECTS
BETWEEN GUITAR & AMPLIFIER. OPER-
ATES FROM 9v BATTERY (nol supplied).
ALL COMPONENTS AND PRINTED CIRCUIT
BOARD WITH FULL INSTRUCTIONS. KIT
PRICE: 1240 post paid.

CREATE "PHASE" EFFECT ON YOUR
RECORDS, TAPES ETC.. UNIQUE CIRCUITRY
ENABLES YOU TO CREATE PHASE
EFFECT AT THE TURN OF A KNOB. OPER-
ATES FROM 9v BATTERY (not supplied)
COMPLETE KIT OF COMPONENTS WITH
PRINTED CIRCUIT BOARD & FULL INSTRUC-
TIONS. KIT PRICE: £2.41 post paid.

MAIL ORDER ONLY.

S.A.E. ALL ENQUIRIES.

DABAR
ELECTRONIC
PRODUCTS

Na, LICHFIELD STREET,
WALSALL, STAFFS. WSI IUZ
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FOR
RAPID
SERVICE

GARLAND EROS. lTD
DEPTFORD BROADWAY, compost SERF 40N

TRANSISTORS
AC127 17p 8F X29 lap
ACI28 lip BF)(134 2.5p
AC176 lip BFX88 30p
ACI87 111p BFY50 21p
AC189 17p BF151 21p
ACYI9 Up BFY52 22P
AD149 47p MATIOO Up
AD1611162 72p MATIOI 29p
ADTI40 62p MATI20 2Sp
AF I 18 45p MATI21 2.9p
AF124 Up 0C28 58p
AF125 19p 0C35 48p
AF126 20p 0C44 11p
AF127 19p OC45 12.p
AF178 67p 0071 Ilp
AF179 66p 0072 12p
AF180 4Sp 0075 20p
AF239 32p 0C200 Up
BC107 I 1p 0C201 311p
BC108 1 1p OCP7I 60p
BC109 Ilp ST140 ISp
BCI47 12.p STI41 23p
BC 1 48 11p 0146 3Sp
BCI49 12p 2N696 15p
BCIS7 15p 2N706A 11p
BCI58 14p 2N2926G 14p
BC159 14p 2N2926Y 13p
BDI31 7Sp 2N29260 lip
BD! 32 7Sp 2N3053 15p
13F115 2Sp 2N3054 SOp
BF178 32p 2N3055 72p
BF179 56p 2N3702 !Sp
BFI80 30p 2N3703 14p
13F1131 32p 2N3704 ISp
BFI84 30p 2N3705 14p
BFI85 32p 2N3706 14p
BF194 14p
BFI95 14p

2N3711 14p

8F196 111p 2N3819 35p

BF197 15p 2N4058 17p

BFWIO 70p 2N5459 130p

DIODES
AAII9 Ilp
0A47 7fp
0A90 74-p
0A91 6p

0A202
BY100
BYI27
BYZI2

10p
15p

214p
nip

ZENER DIODES
From 2 to 33 volts.
400mW, 15p ; I -5W, 224p

SILICON

40 P.I.V., I SA
RECTIFIERS
200 P.I.V., 2 OA

MISCELLANEOUS ITEMS
Mercury Switch. 2 Amp.. ISp
B9A valve bases. ip
Sk 0 edge control, fits most small,
imported radios. 7p
200 volume control for 30
speakers. 20p
Antes Ch1240. ISW miniature
soldering iron. (1.70
Valve and Transistor Data book,
9th edition, 75p
Transistor equivalent book. BPI. 401k

PANEL FUSEHOLDERS
For 1 in. fuses lip
For 20mm fuses 15p

CONTROLS, Log. or Lin.
Single, less switch, ISp
Single, D.P. switch. 24p
Tandem, less switch, 40p
Ski), 10k 0. 251t0. 50k(). 100k 0,
250k0, sook n, IMO, 2M0

RESISTORS
Carbon
All 5%. high -stability, Ell values.
4W, 14p; IVV, 4p; 2W, Sp
Wire -wound
5W, 10p ; IOW, 12p

ELECTROLYTICS
µF 450V 19p 1.000µF 25V Up

2µF 500V 20p 1.000µF 51))/ 31Ip
4pF 350V 14p 2.000pF 25V 311p

tlpF ASOV 16p 2.000pF 50V 53p
16µF 450V 17p 2.5000 15V 4Sp
2.5µF SOV ip 2,500µF 50V 60p
32pF 450V 24p 3.000µF 25V 489
50pF SOV 10p 5,000pF 25V 55p

100µF 25V 10p 5,000pF SOV Sip
1130µF 50V 10p 8-111pF 450V 18p
250µF 25V 12p 8-16PF 450V 10P
250pF SOV 17p I6 -16µF 450V Up
5000 25V I8p 16-32µF 4S0V 63p
500µF 50V 1.5p 32-320 450V 4Sp

50-50µF 350V 318p

MINIATURE ELECTROLYTICS
IMF 25V 10µF 64V

2.50 64V 16µIF 40%,
4µF 40y 250 25V
50 64)/ 30pF ISV
13µF ISV SOO ISV
130F 40V 1000 15V

100 ISV

VARIABLE POWER SUPPLY
Input 240V. a.c.
Output Switched 3, 4.5, 6, 7.5, b420
9.12 volts d.c. at 50OrnA

NEW NEW

ILLUSTRATED
1972-73

CATALOGUE
Post Free 15p

VEROBOARD
Six.. 0 1 mat. -ix 0-15 matrix

2Iin  31in 22p 16p
2fin X Sin lap 25p
31in x 3)in 14p 25p
31in x Sin Up 29p
17in x 2 in 75p 57p
17on X 3 on II 'Si'

Pins -both sizes: pacxet of 36, ISp

ALUMINIUM BOXES with lids
and screws
Type Length Width
GB7* 2jan 5)in
GB8* Sin Sin
GB9* Sin 2fin
GBIO
G1111
GBI2
GBI3
GBI4
GBI5
GBI6

 These sizes fit standard Veroboards.

Depth Price
14in Up

4in Sfon I in 44p
I in 38p

38p

4in 2fin in Sip
Sin 2in lie 33p
6in 4in tin Up
7in Sin 2fin 63p
Sin 6in sin SIP
10in 7on Sin 92p

CASSETTE OWNERS!

For Philips and similar cassette recorders.
Pl./ I 2 Power unit (or connection to 12V --or

- E car electrical systems. £3.25giving 74V, stabilised output.
PP7S Mains power supply. output L .95

7)V. d.c.
Both units are complete with cable

and S pin D.I.N. plug.

BONDED ACRYLIC FIBRE
B.A.F. wadding, Illan wide. lin thick. The
ideal lining for speaker enclosures. ISp per
yard.

LOW -OHM RESISTORS

4.70, 6-50, 8 20
In, 1-so,5-60 2, .70, 3.30. 3.90.10p24 watt wire -wound.

CAPACITORS
2 2pF 500V SiM
3 3pF SOOV SIM

SpF 500V SIM
13pF 125V P.S.

13pF SOOV SIM
15pF I25V P.S.

l5pF SOOV Car.
19pF 500V S/M
22pF 125V P.S.
22pF SOOV SIM
25pF 500V SIM
27pF 500V Car.
33pF 125V P.S.
33pF SOOV S/M
39pF SOOV S/M
47pF II5V P.S.
47pF SOOV Car.
50pF SOOV S/M
56pF SOOV SIM
6IpF 125V P.S.
611pF SOOV S/M
7SpF SOOV SIM
tQpF SOOV

100pF I25V P.S.
100pF SOOV S/M
100pF SOOV Cer.
120pF SOOV S/M
150pF 125V P.S.

ISOpF SOOV SIM
150pF 500V Cer.
180pF 500V S/M
200pF SOOV SIM
220pF I25V P.S.
22OpF 500V Car.
250pF SOOV 5/M
270pF SOOV Car.
300pF SOOV S/M
3.10pF I25V P.S.
330pF SOOV S/M
390pF SOOV S/M
470pF 125V P.S.
470pF 750V Disc
500pF SOOV S/M
560pF SOOV S/M
680pF 125V P.S.
61110pF SOOV 5/M
820pF 500V S/M

0 00IµF 100V Mylar
0.001µF 125V P.S.

0 00IpF 400V Poly.
0'001pF SOOV 5/M
0.001µF SOOV Cer.
0.00IpF 1,000V MDC
0.0015µF 400V Poly.
0.0015pF 500V SIM
0-0015o1F 500V Cer.
0 00113t.F SOOV S/M
0.002µF 100V Mylar
0002µF SOOV Car.
00022µF 125V P.S.
0 0022µF SOOV S/M
0.0022µF 1.000V MDC

74p
74p
71p

4p
7Sp4P

lip
lip

Sp

116
Sp
4p

;I:
7 :lip
7 p

7sg:

71:

71v

v

S:
ip
Sp
Sp
Sp

ip
Sp
Sp
sp
Op
6p
sp
ip
3p
Sp
up

10p
Sp
6p
3p

10p
S

10pp
op
Sp

loop
6p

00027µF
0-003pF
0.0034-F
0-00330
0-0033µF
0.0036AF
0.0047µF
0-0047pF
0.0047pF
0.00470
0.005pF
0.0050
0.0068µF
0 0068pF
0.0068pF
0.00412µF
0.0002µF
0-01µF
0.01pF
0.0IpF
0.01µF
0.0IpF
0.010
0-01pF
0-01pF
0.0IpF
0.015µF
0.015µF
0.02µF
0.022sF
0.022pF
0.0220
0.022s.F
0.022pF
0.0330F
0.033pF
0.047pF
0-0470
0.0470
0.0470
0-047pF
0.0470
0.1pF
0.1pF
0.10
0.10
0.1pF
0.150
0.22µF
0.220
0-220
0.22pF
0.330
0-47pF
0.47µF
0.47µF
1.00

500V
SOOV
I25V

V
1.... V

500V
I25V
500V
500V

1.000V
100V

125OOVV

S

500V
SOOV
125V
500V

18V
125V
160V
250V
400V
SOCIV
500V
600V

1,000V60V

1

400V
100V
I8V

2.50V
400V
0fly

1,0600V
1.50y
400V
I2V

160V
250V
400V
600V

1,000V
30V

250V
400y
600V

1,000V
2SOV
160V
250V
400V

1,000V
2SOV
150V
400V

1,000V
250V

S/M
Cer.
P.S.
Poly.
MOC
SIM
P.S.
Poly.
SIM
MDC
Mylar 3p
Cer. Sp
P.S. 104p
5/M 30p
Poly.
P.S. 1031:
SIM
Disc Ip
P.S. 104p
Pol .

M.F. 1p
Poly. 3p
Car. Sp
S/M 30p
MDC 7p
MDC Op
Poly. 3p
Poly. 3p
Mylar Ip
Disc Sp
M.F. 3p
Poly. Ip
MDC
MDC 71:

M.F. 4p
Poly. 4p
Disc 6p
Poly. 3p
M.F. Ip
Poly. Ip
MDC Op
MDC 10p
Disc lap
M.F. 4p
Poly. Sp
MDC 10.1
MDC 13p
M.F.y.

SpSpPly.
M.F. Sp
Foil 10p
MDC 15p
M.F. Sp
Foil Sp
Foal 15p
MOC 20p
M.F. 15p

ISp
Sp
6p
6p
Sts

15p

P6
20:

6p

Note:
S/M= silver mica In, tel.
P.S.=polystyrene 24/ tol.
MDC=a.c. rating:,300V.
M.F.=Mullard min. foil.
Car.= ceramic.

PLUGS
Car aerial 14p
Co -axial Sc
D.I.N. 2 pin (speaker) 10p
O.I.N. 3 pin I3p
D.I.N. 4 pin 14g.
D.I.N. 5 pin, 180 13;
D.I.N. 5 pin, 240 ISp
D.I.N. 6 pin 15p,
Jack, 1 mm u eeeeee ned
Jack, 2 mm screened lop
Jack, 3 mm unsc eeeee d Bp
Jack, 3 mm screened lip
Jack, fin unsc eeeee d I10lp

ad, tin screened p
ack, o, unsc eeeee d 20p

Jack, . d 7Sp
Phone, plastic top Sp
Phone, plated metal 12p
Phone, fitted aft lead Op
Wander. red or black 3p
Banana 4mm, red or black 6p

LIME SOCKETS
Car aerial
Co -axial
0.1 N. 2 pin (speaker)
12.1N. 3 pin
0.1 N. 5 pin, 180
D.I.N. 5 pin, 240
lack. 34mm
Jack. fin screened
lack, stereo, screened
Phono, plated metal

14p
17p
ISp
16p
16p
16p
ISp
43p
30p
149

MAIL ORDERS C.W.
10p P. & P. (Air mail
enquiries please.

SOCKETS
Car aerial OP
Co -axial, surface ip
Co -axial, flush OP
D.I.N. 2 pin (speaker) 10p
D.I.N. 3 pin Op
D.I.N. 5 pin, 180 90
D.I.N. 5 pin, 240 Op
lack, 21mm 10p
Jack, 3 mm 10p
lack, }in unswitched 15p
ack, fin switched 17p
ack. . swit,hed 24.
Phone, single Sp
Phono, 2 on a sta ap 7p
Phone,. 3 on a strap Op
Phone, 4 on a strip 10p
Wander, single. red or black Sp
Wander, twin sir p 7p
Banana 4mm, red or black 6p

0. only. Please include
extra)'. S.A.E. with all

Telephone 01-692 4412
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SHORTWAVE
TRANSISTOR

RADIO
1

only

£215
'us:  - Anyone trot yearn"'" 4 up can follow the

stop -by -step, easy as
ABC fully illustrated in-

structions. No soldering neceaaary.
76 Mations logged on rod aerial in 30 loins. -
Russia, Africa. USA. SwItserlaud. etc.
Experience thrills of world pule news, sport.
1411141444, etc. Eavesdrop on unusual broad-
casts. Caen PP3 battery. Site only 3' x 41'
x 1r Only 8275 + 20p p. & p. Kit include.
cabinet. screws, hmtructionn, etc. (Parts
available separately).

INGENIOUS ELECTRONIC
SLEEP INDUCER

ONLY

£3'25
CAN'T SLEEP
AT NIGHTS?DO YOU
WAKE UP
IN THE NIGHT AND CAN'T GET OFF
TO SLEEP. AGAIN ? WOULD YOU
LIKE TO BE GENTLY SOOTHED OFF
TO SATISFYING BLEEP EVERY NIGHT?
Then bulb! this ingenious electronic Bleep
Inducer. Lt eren stops by itself so you don't
hare to worry about it being on MI night, The
loudspeaker produces soothing audio.
frequency sounds, continuously repeated-
but as time goes on the sound gradually
become'. lean and less-unt II they eventually
cease altogether, the effect it has on people
is amazingly eery similar to hypnosis. A con-
trol is provided for adjusting the length of
timex, etc., all transistor, can be built by
anyone over 12 years of age In almut two
hours. No knowledge of electronic* or radio
needed. Extremely simple, easy -to -follow,
step-by-step, fully illustrated Instructions
Included. No soldering y. Work. off
standard batteries, extremely 44C4M0111i.111.
Size only 3' x 11 x -take It anywhere.
Kit includes case, mita. wire, screws, etc.
SEND 21125 + 25p p. & p. (parts available
separately).

BUILD S RADIO AND
ELECTRONIC PROJECTS

on,,E2.45
Amazing Hallo Construc-
tion pet! Become a radio
expert for /1155. A com-

eit plete Home Ratio Course.
No experienc

si
In ludin

d.

mple Instructions
4ef ne for each design.

e needePorte cg

C tested step-by-step plans,
all trannIstom loudspeaker,

personal phone, knobs. screws,
etc. all you need. Presentation box

45p extra as Illus. GI required) (Parts vniinbic
separately) no soldering necessary. load
*245 + 20p p. a p.

SOOTHE YOUR NERVES,
RELAX WITH THIS AMAZING

RELAXATRON
CUTS OCT NOISE POL.
LUT1ON -800TH ES YOUR
NERVES! Don't under.
estimate the uses of this fan
tstIc new design-the
RELAX ATRON is basically 40
pink noise generator. Beside,
being able to meek out
extraneoue unwanted sounds,
it hag other very Interesting
properties. For instance,
many people End a rainstorm
mysteriously relaxing, a large
part of this feeling of well-being can be
directly traced to the sound of falling rain
drop.!- well known type of pink noise
IF YOU WORK IN NOISY OR DIS-
TRACTING SURROUNDINGS, IF YOU
HAVE TROUBLE CONCENTRATING, IF
YOU FEEL TENSED, UNABLE TO RE
LAX-then build this fantastic Relasatron.
Once used you will never want to be without
it-TAKE IT ANYWHERE. Uses stan
dart PP3 batteries (current used go small
that battery life in almost atalflife). CAN
BE EASILY BUILT BY ANYONE OVER 12
YEARS OF AGE using our unique, step -by
step. fully illustrated plans No soldering
necernary. All parts Including case, a pair
of crystal phones. Components, nuts,
acreas, wire, etc. no moldering.
12 76 25p p. a p. Parrs available separately.

0E175

111114/----------'
Don't confuse

willi ordinary
electronic organs that

simply blow air ores mouth -organ type reeds rte.
Fully transistorised. SELF CONTAINED
LOUDSPEAKER. Fifteen separate keys span
loco Dell dares-playo the  Fellow Hose of
Te seas", play "Silent Night", play "Auld 10,19
Syne" et, el, You have the thrill and
excitement of building it together with the
pleasure of playing a red, live, portable
electronic organ. NO PREVIOUS KNOW-
LEDGE OP ELECTRONIC! NEEDED. No
soldering necenaary, Simple as ABC to nuke.
Anyone seer nine years ran build it easily in
one Mori evening following Me fully illiesteated,
step-bystep, simple instructims :NLY U 25
-.- 25p p. & p. for kit, inelvicig case, note,
screws, simple instruct line, etc. Uses
standard battery (parts avalabie separately).
Have all the pleasure of making it yourself,
tinish with an exciting gift for someone.

ELECTRONIC ORGAN FIND BURIED TREASURE?m Transistorised Treasure Locator
ONLY Lo Liix p

Find buried re with this
READY BUILT & TESTED
TREASURE LOCATOR
MODULE

OILY £4.95
811FULLYTRAIIIIII-

TORLID PRIN-
TED CIRCUIT
METAL DETEC-
TOR MODULE. Ready built
and tmled -Just plug In  TP3 battery and
'phones and it's working. Put It in a case,
screw a handle on and YOU HAVE A
PORTABLE TREASURE LOCATOR EASILY
WORTH ABOUT 220 Exreniely wimitive
-penetrates through ear.h. sand. rock,
water, etc.-EASILY LOs'ATEI3 COINS,
GOLD, SILVER, JEWELLERY, HISTORI-
CAL RELIC13, BURIED PIPES, ETC.
Signals exact location by -beep" pitch
increaeing sta you near buried nietallic
objects. So sensitire it will detect eertain
objeete buried SEVERAL FEET BELOW
GROUND'. IIIIVES CLEA1 SIGNAL ON
ONE COIN 44'95 + 30p cam etc.
(High quality Danish Stethoscope head-
phonen a 75 extra if require/1.i
EXAMINE AT HOME FOR 7 DAYS. YOUR
MONEY REFUNDED FULL IF NOT 100°.
DELIGHTED.

This fully portable transis-
torised metal locator detects
and tracks down buried metal
objects-it signals exact loc..
Om with loud audible round
(no phones used)-uses any
transistor radio which fits
Inside - no connections needed.
FINDS GOLD, SILVER,
COINS. JEWELLERY,
ARCHAEOLOGICAL PIECES
ETC. ETC. Extremely felli

lire. will eland! present.*
'4". of certain objects buried

OILS eereral feet below
ground No know-

ledge of radio or elec-
tron)°, required. Can be

built trial ease in one short ermine by anybody
fr,cts nine years of age upwards, with the
clear, eaay to follow, step-by-step, fully
Illustrated Instructions-Uses standard PP)
battery. No soldering necessary. Kit
Includes note, 41C1V14/8, wire. etc. ONLY
S2.85 + 25p p. & p. (Sectional handle as
Illustrated 95p extra). Part, available
separately. Made up looks worth 115.
Eavesdrop on the exciting world
of 'Aircraft Communications
V. .F. AIRCRAFT BAND ONLY

CONVERTOR E285
L1Am 1w ro AIR-
LINES, PRIVATE PLANES.
11127LANIS. Eavesdrop on
exciting cross talk between pilots,

. ground approach rontrol, air-
port tower, Ilear for yourself
the disciplined roles Aiding
tenseness on talk downs. Be

with them when they have to take nerve
ripping decisions in emergencies-Tune into
the International distress frequency. Covers
the aircraft frequency band including
HEATHROW. GATWICK, LUTON, RING -
WAY. PRESTWICK, ETC. ETC. CLEAR Al
A BELL. This fantastic fully transistorised
instrument can be built by anyone ores nine
in under two &ours. No soldering necessary.
Fully illuatrated simple instruct Iona take you
step-by-step. Use, 'analog' PP3 battery.
All you do is extend rod aerial, place close
to any onlinary medium waie rolls (even
tiny portables). NO CONFECTIONS WHAT-
EVER NEEDED. SEND ONLY U55 +
20p p. & p. for kit including case, nuts,
wee... wire, etc. etc. (parts available
separately).

£2'85

CONCORD ELECTRONICS LTD. (EE7U) 8 Westbourne Grove, London, W.2. callers welcome 9 a.m.-5.30 p.m. Inc. Saturday

0

Vary the strength
of your lighting with a

it 4

The DIMMASWITCH is an attractive and effic-
ient dimmer unit which fits in place of the norma,
light switch and is connected up in exactly the
same way. The ivory mounting plate of the
DIMMASWITCH matches modern electric fit-
tings. Two models are available, with the bright
chrome knob controlling up to 300 w or 600 w
of all lights except fluorescents at mains voltages
from 200-250 v, 50Hz. The DIMMASWITCH has
built-in radio interference suppression:

600 Watt /3 20. Kit Form L2 70
300 Watt (2 70. Kit Form L2 20

All plus 10p post and packing.
Please send C W.O. to:

DEXTER & COMPANY
5 ULVER HOUSE, 19, KING STREET,
CHESTER CH1 2AH Tel: 0244-25883,
As supplied to N.M. Government Dioartynents.

,

AERIAL BOOSTERS
We make four types of Aerial Boosters. L45625
UHF, L12 VHF 405, L11 VHF Radii. L10 M/W
5,W Price L45,02 & LI1 L292. LI0E2 4S

VALVE BARGAINS
Any 5-459.14 71/Pi
ECC82, ECL80, EF80, EF85, EF183, EF184, EBF89,
E1391, EY86, PCC84, PCC89, PC97, PCF80, PCF86.
PCL82, PCL83, PCL84, PCL85. PL36. PY33,
PY82, PY800, PY801, 30L15, 30C15, 6-30L2

18" TV £6.50
19' 405 SlImline Televisions In good working
order, with complete set of spare valves.
Price Li SS. Carriage El 50.

PRINTED CIRCUIT BOARD
2-8 ins by 4 ins boards complete with etching
compound and Instructions -48p

500MFD CAPACITORS
500mfd-25v w Brand New Electrolytic with long
leads 11p each.

POST & PACKING under Li Sp Over L1 10p
S.A E. for leaflets on all Items. Money back
guarantee If not completely satisfied.

VELCO ELECTRONICS
62A Bridge Street, Ramsbottom,

Bury, Lancs.

B.H. COMPONENT FACTORS LTD.
For Eagle, Sinclair, Data Books and Components.
is, 5% resistors 1p. or 58p/100. Electrolytic C4264/40.
8/40, 1016, 32/10, 25'25, 100/6.4, all 4p. IN914 Sp, 100x
1A Bridpe 40p. Panel neon ISp. Mains Transformer
32-0-32 it, ISO mA Sep Bargain Electrolytics-Send for
list. Electrolytic 100/50 Nip, 500/50 I2p, 1000/12 12O
1000/25 211p. 1000/SO 3Sp. ul914 38p. 7400/01/10/30 15P
C.W.O. p.p. U.K. 18p. Discount E10-10%
Money back guarantee. Brand new to spec.
SEND STAMP FOR FULL LIST
P.O. BOX 18, LUTON, BEDS, LU1 1SU

DEPT. EE

T.V.'s T.V.'s T.V.'s
COLOUR SETS Guaranteed working Iron
112.5. (Also some not working)
Regret callers only
4 Channel I9in UHF T.V.'s Despatched
tested, and in full working order. L20.
19in Slirrilin, only requires UHF tuner for
BBC2, untested, complete, U.
As above but with UHF tuner. LIT.
2 Channel 19in 110 tube. untested, 15.
(Carriage LI 50 extra all model.)

GY-NORMOUS
RADIO BARGAINS!

3 types. all superhets with push-pull output to
internal loudspeaker. Supplied complete with
carrying case, earphone and batteries.
Type A-Very neat little set. still only LI SO+
p. A p. 20p.
Typal C-Large portable radio as sold nation-
ally. A.M. and F.M.coy eeeee (Yes F.M.-11113.-
108MHz). Horizontal pointer tuning scale.
Operates from own dry batteries or a.c. mains
from internal transformer isolated power pack.
with provision for rechargeable cells (not
supplied). U + p A p 50p.
All these sets are BRAND NEW and complete
in manufacturers original cartons, but may
require slight attention-hence bargain prices
-cheaper than kits!
CASSETTE PLAYERS-last few only-uses
standard musicassettes-possible conversion to
full recorder. Deck alone worth our price of
fal 99 + p 6 p 55p.
CASSETTE RECORDER"PLATER. Leather.
ette case, complete with cassette, mic A stand,
batteries etc. 112,80 p A p 55p.
CI20 Ca Top quality. 75p + p A p
7yp.

SUMIKS
7 High Street

Langley, Warley, Worcs.
Callers Welcome

Everyday Electronics, July 1972



BSR LATEST SUPERS IM
STEREO AND MONO -..g. ;\
Plays 12', 10' or 7' records,
Auto or Manual. A high
qmlity unit backed by BSR .

reliability with 12 months'
guarantee. AC 200/250..
Sire 131  title.
Above motor board 31in.
below motor board Silo.
with STEREO and MONO XTAL L8.75 Poet 2.5p.
MONO -COMPATIBLE L7.75 Post 26P.Play' all records

RCS 3 WATT AMPLIFIER. Ready made tested. 2 -stage
triode pentode valve UCL8111. 3 watts output. Tone and
volume controls. Rectifier valve UY135. Knobs. With
blob performance Loudspeaker. L4 P"tResponse 50-12,000 cm. Sensitivity 200mV. 258

R C.S. PORTABLE PLAYER CABINET

£4
'-l*:llis!..IIIpikllip

Poet
25p.

Really smart eppenrance with apse. for R.C.S. Amplifier.
and most modern autochangers Size 18 - 15 810.
Meld fittings. Carrying handle. Popular colours. Two-tone
retitle covered.

GARRARDUNGLE PLAY TA MK II Complete with
stereo; mono plug in bead. Ideal Discotheque or Hi -Ft EIO

GARRARD AUTOCHANGERS with Sonotone Cartridge.
Stereo Diamond and Mono Sapphire. Model 1025 110.
Model 3500 Stereo and Mono Autochanger 114. Post 258.

BSR JUNIOR SINGLE PLAYER L4.50Turntable, 4 -speed motor and separate pick -rep -
HI-FI PICK-UP CARTRIDGES. Diamond LP/Stereo
Stereo/Mono ETA IP 50; 0P94 12 50; 0193 12 00;
Sapphire Mono 0P91 11 50; Power -point LP/78. 60p.

Eli I
 T

WOOFER ANWEETER
KITD

L5.75 Post 25P
Comprising a tine example 01 a Woofer
101 11110. with a massive Ceramic
Magnet, 44or, Gauss 13.000 lines.
Aluminium Cone centre to improve
middle and lop response. Also the E.M.I.
Tweeter Olin. square has  special light-
s -eight paper cone and magnet flux
10.000 line.. Filter condenser included.
Impedance Standard 8 ohms
Maximum Power 12 watts
Useful Response U In 18,000 cps
Base Resonance 46 rim
SUITABLE ENCLOSURE 20 x 13 a 9in, (9 POST 2So

WE YRAD P50 -TRANSISTOR COILS
RA2W Ferrite Aerial 72p Nate Dam
Osc. P50/1AC 339 Driver Trans. LFDT4
I.P. P50/2CC 470 kegs 38p Printed Circuit. PCA1
3rd I.F. esotscc 36p J.B. Timing Gang
P51/1 or PSI/S 36p Weyrad Booklet
P5(1)3V 36p OPTI
Mallard Ferrite Roll II :in 20p. 6 Dn. EN.

3p
58p
58p
Sbp
10p
58p

VOLUME CONTROLS
Long spindles. Midget Size
5 K. ohms to 2 Meg. LOG or
LIN. L/S 15p. D.P. 258.
STEREO L/S 55p. D.P. 75p.
Edge 5K. S.P. Tr& nmstor 258

80oom Coax 4p. yd.
BRITISH AERIALITE
AERAXIAL-AIR SPACED
40 yd. 11 40; 60 yd. 12
FRINGE LOW LOSS
Ideal 625 and colour. IV

8in ELAC
HI -F1 SPEAKERS
Dual cone plaeticised roll
ourround. Large ceramic
magnet. 50-16,000 cps.
Hass resonant*
55 cps. 8 ohm
impedance.
10 watts
music power. 24.80
BLANK ALUMINIUM CHASSIS IS z.wt. Yin. aides. 7 tin.
45p; 9 * 7in. 60y; 11 * 71n. 70P; 13 x at,. Op; 14 1110.
95p; 15 a 14in. 09p; 11 - 3in. Pap; IS x 10in. Al.
AL MINIMUM PANELS 18 'Avg.. x 410. Op; 8 Bln. 15p;
14 a Sin. 16p; 10 o 7in. 19P; 11 x 51n.1100; 12 - Sin. 211p.
16 Sin. 28p;14 x Sin. 04p; 11 x Eds. 40p; 16 - 10in. 50p

11 Inch DIAMETER WAVE -CHANGE SWITCHES 25p.
2 p. 2 -way, or 2 p. 6 -way or 3 p. 4 -way 26P each. 1 p. 12 -way.
or 4 p. 2 -way, or 4 p. 8 -way 25P.
TOGGLE SWITCHES, sp. 14p; dp. 18p; all. dt. rap.

"THE INSTANT" BULK TAPE
ERASER 1 HEAD DEMAGNETISER

c2.35
HI-FI STOCKISTS RETURN OF POST DESPATCH

RADIO COMPONENT

R.C.S. STABILISED POWER PACK KITS
All parts and in itructiong with Zener Diode, P-inted Citcuit,
Bridge Rectifiees and Double Wound Mains Transformer
input 800/240.. AC. Output voltages available 6 or 9 or
12 or 15 or 18 ar 20.. DC at 100mA or less.
PLEASE STATE VOLTAGE REQUIRED. cosT
Details S.A.E. Sze 31 11 If in. I:

GENERAL PURPOSE TRANSISTOR
PRE -AMPLIFIER BRITISH MADE

Ideal for Nike. Tape, P.O.. Guitar. Can he used with
Battery 9 12.. or H.T. line 200 300y. D2. operation.
Size If' 1 f'. Response 23 cps to 25 Eats. 26db gain.
For 0/O with valve or transistor equipment. 90,,. Post
Pull instruction supplied. Details S.A.E. r 10p

NEW TUBULA 1 ELECTROLYTIC/ CAN TYPES
le p 250/25V .. 14p 50+50/150V 35p

r/33035°V V . p 500 25V .. 110p 60 + 100/350V 513P

8/450V p 100 25V . ISp U +UP/50V 18p
16 450V . lap 100 509 47p'52°52/460V 33P
32/450V .. Up ,8  8,450V 18p 350  5013259 50p
25 25V .. lap 16'450Y 20p 32 32 32 350V 43p
60/50V .. IN 16  ISM 450V 25p 100 50, 50/360V48p
100/P3V lap 32  32:35011 25P
LOW VOLTAG3 ELECTROLYTTCS
1 X. 4. 5. 8. 16 25. 30. 50. 100. 200mP. 16V. 109
500mF. 12V. lap; 25V. 20p; 509. 30p.
1000mr, 12V 17p; 23V. 35p; 50V. 47p; 1(0V. 70p.
2000mF. OV. 113p; 25V. 42p; 50V. 57p.
2500mr. 50V. alp; 8000m?. 2.3V. 47p; bey. Up.
S000mF. ST. 2:p; 12V. 42p; 25V. 75p; 35V. Ugh by. 95P

CERAMIC 1pF to 0 OlmP, 4p. Silver Mica P m 50000. 4p.
PAPER 350V -C-1 4p. 06 13p; lmF 15p; 2InT 150V 15p.
500V-0001 tot 05 4p; 01 5p; 025 Sp; 0 47 esp.
SILVER MICA. Close tolerance 1". 2 2-5000 8p; 500-2 200
pF 10p; 2.700-SA000F 20p; 0,800pF-0 01. mild 80p; each.
TWIN GANG.  0-0" 2080  176pF. 65p; Slow motion drive
365  365 with 05  250. 50p; 500pF slow motion. standard
45P; small 8 -rang 500pF 11 60.
SHORT WAVE, SINGLE. 100 SOp; 250 54o: 50SF 55p.
NEON PANEL INDICATORS 250V AC/DC Red ar Amber 20P.
RESISTORS, w.. 20". 1p; Y w. BD 10 ohms to 10 meg
HIGH STABIL-TY. 1 w. 2",,, 10 ohms to 1 meg., 10D.
Ditto 5°. Prele red value, 10 ohms to 10 meg .4o.
WIRE-WOUNS RESISTORS 5 watt. 10 wall. 15 watt
10 ohms to 100 I. 10p each; 21 watt. 1 ohm to 8 2 ohms 10p

DECCA DECCADEC GARRARD
MOTOR UNIT MK
Single play Stereo
Mono Deram
transcription
head and arm
Pour epeede.
10im. turntatle.
Anti -rumble flier
Bias compense hon.
Laboratory motor.

SPECIAL 2113'50 Po"PRICE 25p

METAL PLINTH & PLASTIC COVER
Cut out ready for Garrard or £5.50B.S.R. Will play with cover In
omItion. Latent design.
Covered la black leatherette..
Antimagnet C. 12/ IN x 71in. POST 25p
ALSO AVAILABLE IN SOLID NATURAL MAHOGANY

WAX POLISHED FINISH AT SAME PRICE

MAINS TRANSFORMERS AtV,V;
250-0-230 80 mA. 6.3.. 4 amp . 11 50
250-0-230 80 mA. 6 3v. 3b.. 611y. la or Se. 2a. 12 SO
850-0-350 80 mA. 6 3v. 35a. 6-3v. la. or Sr. 2a. 13 00
300-0-300y. 120mA., 6.3v. 4a. C.T.; 6 Ihr. Pa 13 23
MINIATURE 200v. 200mA., 68.. Ia. 21  2! 2in. 75p
MIDGET 220-. 45 mA., 6 8.. Sa. Of  Pi tin. 90o
MINI -MAINS 20., 100mA. 11 11 1 lin. SOp
HEATER TRANS. 8 le. 3 a. . 60p
Ditto tapped !C. 1 4 v., 2. 3. 4. 5. 6 3 v 1i amp 80p
GENERAL PURPOSE LOW VOLTAGE. Tapped Outntita
al amp. 3. 4, 5. 6, 8, 9, 10, 12. 15. 18, 24 and 30,. 1225
1 amp.. 6, 8, 10. 12. 16. 16 20. 24, 30, 36. 40.48, 60. 12 23

amp. 6. 8. 10. 12, 16, 18, 20, 24, 30, 36 40.48, 60. 1&25
5 amp. IL 8, 13, 12, 16, 18, 20, 24. 30. 36. 40. 48, 60. 15 75
AUTO TRANSFORMERS 115, to 280,, or 2.30, to 115v.
150w. 12 25; 000w. 26 25; 750w. 210; 100w. /14.
CHARGER TRANSFORMERS. Input 200'254,
for 8 or 12,., 11 amp., 2150; 2 amp II 80; 4 amp. 12 50.
PULL WAVE BRIDGE CHARGER RECTIFIERS:

or 12v. outputs, 11 amp. 40p; P amp. 55p; 4 amp. 85p
LUCAS 205500 Bridge 70V 5 amp II.

E.M.I. 131 < 8in.
LOUDSPEAKERS
With twin tweeters
 nd crossover, 10 watt £4.25
State 3 or 8 or 15 ohm.
(As Illustrated' Pool 15p

With Dared tweeter cone and ceramic
magnet, 10 watts.
Bass tea. 45-80 cps.
Plus 10.000 doom.
S tale 3 or 10, 11 ohm. Post 15p

Teak Cabinet Sae 15 10 $10. Post 25p

£2  7 5

£5

ALL MODELS "BAKER SPEAKERS" IN STOCK
HI -Pi Enclosure Manual containing 20 plans, crossover
data and cubic tables. Up Post Free.

BAKER $ tin. MAJOR £9
1 80-14,500 vp.s. 12in.

double cone. woofer and
tweeter cone together

ell with a BAKER ceramic
magnet assembly haring

\a flux density of 14,000
game and a total Hex of
145.000 Maxwells. Bass
resonance 40 cp.s. Rated
20 watts. Voice coils
3 or 8 or 15 ohms. Post Free
Nodule kit, 30-17,000 vox
with tweeter, crossover,
battle and LI1.50Instructions.

BAKER .210 --SOUND" SPEAKERS
'Group 25' ' 'Group 355 I 'Group 50'

12 inch a12 inch IQ I 15 inch / 19
25 watt 85 watt ". i 50 watt  
3 or 8 or IS ahm ' 3 or 8 or 15 obm ' 8 or 15 ohm
TEAK in -r: SPEAKER CABINETS. Fluted wood front
For 12in or 100 dia. speaker PO 13 gin. 29. Poet 25P
For 13 Sit. or Sin. speaker 16  10 9in. U. Post 25P
For 10 Sir. or Sin. speaker 16  8 Bin. N. Poet 25p
LOUDSPEAKER CABINET WADDING 18in. wide. lbp ft

GOODMANS 61- in. HI-FI WOOFER
8 ohm, 10 watt. Large C41.10iC magnet.
Special Cambric cone etirround. Frequency
napooae 30 :2,000 cps.Ideal P.A. Columns.
Hi -Pi Enclosures Systems, etc. £4

ELAC CONE TWEETER
The moving coil diaphragm gives a good
radiation pattern to the higher frequencies
and a smooth extension of total ?espouse
from 1,000 cps to 18,000 cos. Size 31
31 tin. deep. Rating 10 watts. 3 ohm
or 15 ohm models. El .11)(1 ''' Pout 10,

SPEAKER COVERING MATERIALS. Samples Large S.A.E.
Horn Tweeters 2-16kcis, 10W /3 ohm or lb ohm 2160.
De Luxe Horn Tweeters 2-18 Kc/s, 15W. 15 ohm 13.
TWO-WAY 3000cps CROSSOVERS 8 or 8 or 15 ohm 95p.
SPECIAL OFFER! 80 ohm 21in.; ilf1m; 35 ohm. Pin.; tin.
2.5 ohm. 2,in. dia.; 3in. dia.; 6. 41n.; 8x Sin. EI EACH
15 ohm. 3.h.. the.; 6 tin.; 7 4144 TYPE
3 ohm 2 in. 3in. 5 3in.
LOUDSPEAKERS P.M. 3 OHMS. 7 - 41n. 51 23; 611n. 11 60;
8 5in. 21 10; 8 2,in. 90p 8in. II 76; 10 * 81n. 11 90.
RICHARD ALLAN TWIN CONE LOUDSPEAKERS.
Sin. dia. 4 watt; 10in. dia. S watt; UM. dia. 6 watt
3 or 8 or 15 ahm model, tk 00 each. Post lbp.
VALVE OUTPUT TRANS. Up; MIKE TRANS. 50:1 25p.
5 WATT MULTI-RATTO. 3. 8 and 16 ohms SOP.

BAKER 100 WATT
ALL PUROSE
TRANSISTOR
AMPLIFIER
4 inputs speech and
music. llmme facilities.
Rem., 13 30.000 cps. Matches
all loodoekers. A.C. 200/230Y.
Separ to Tm ble and Bass Controls.
Guaranteed. Details S.A.E.

C1666
""--kikte

£39Post
Free

BARGAIN AM TUNER. Medium Wave. L4.50Transistor SuperheL Ferrite aerial. 9 volt.

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER
Add musical highlights and sound effect. to recordings.
Will mix Mcrophons, records, tape and tuner £3.50with separa 4 controls Into tingle output. 0 volt.
STEREO VERSION OF ABOVE 3440

BARGAIN PM TUNER 88-108 Me/a Si, Tramistor. 9 volt
Printed Circuit. Calibrated elide dial tuning. E12.50Walnut Qattara. She 7 5 tlnch
BARGAIN PM TUNER as above less cabinet L8.85
BARGAIN) WATT AMPLIFIER. 4 Transistor L3.50
Push -Pull Leidy built, with volume control. S..

COAXIAL PLUG 6p. PANEL SOCKED; Op. LINE 180
OUTLET BC XES, SURFACE OR PLUSH 25P.
BALANCED TWIN FEEDERS 6p yd. 80 ohms or 300 ohms
JACK SOCKET Std. open -circuit 14p, cloaed circuit 23p.
Chrome Lean Socket tap. Phono Plugs Sp. Phono Socket 5p.
JACK PLUCK Std. Chrome 15p: 3 bmm Chrome 14p. DIN
SOCKETS Chasms 3 -pin 10p; 5 -pin 10p. DIN SOCKETS Lead
3 -pin 18p; 5 -pin 25p. DIN PLUGS 3 -pin 18p; 5 -pin 25p.
VALVE HOLDERS, 5p; CERAMIC Sp; CANS bp.

E.M.I. TAPE MOTORS Post lbp.
120.. or 240v. AC. 1,200 r.p.m. 4 pole
135mA. Spindle 0 167 *0.7bis I/ .25
Sae 31  2/ (illustrated.
BALFOUR GRAM MOTORS
120,. or 240,. A.C. 1,200 r.p.m. 4 pole
SOmA. Spindle t a 3;20. Size R52
St gi a 11in. Post 15P

MINIMUM POST AND PACKING 15, CUSTOMERS FREE CAR PARK CALLERS WELCOME

. .

Radio Books & Comp List. Sp. Written gamesome. (Export: Remit cash and aaaaa postage.) Buses 50. LS. 159 Rall Selhurst Tel. 01-484-111415
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Everyday Electronics Classified Advertisements
Classified Advertisements, "EVERYDAY ELECTRONICS," Fleetway House, Farringdon Street, London EC4A 4AD.

RECEIVERS and COMPONENTS

COMPUTER PANELS 5BC108. diodes, 4-50P
post 10p PANELS WITH SILICON AND GERM
TRANS. at least 50 6-E1 OE post 15p UNIT
WITH 4-LA2 POT CORES +11 2% CAPS Sip
Post 15p. ICs 7400 SERIES ON PANEL(S) 10-75P
post 10p. FALLOUTS 5-13p ORP12 on panel
ex eguopt 35p to. BANK 20 WIRE ENDED NEONS
Sip Post tip. SEND LARGE S A E FOR LIST OF
PANELS ETC
7LB ASSORTED COMPONENTS Et n cp.

J.W.S. RADIO
7S HAYFIELD ROAD SALFORD 6 LANCS

MAIL ORDER oNsELY

ILLUSTRATED COMPONENT

CATALOGUE
WITH USEFUL

DATA
AND

DISCOUNT
VOUCHERS

25p POST FREE (UK)

W.E.C. LTD.
HIGH STREET, RIPLEY

SURREY

ARE YOU LOOKING FOR VALUE ?
3watt i.c. amplifier SL403D 11. 2 Ouch
AS SPECIFIE0 PSI II RECORD PLAYER

TWOros£235
CIRCUITS AIM LAYOUTS SUPPLIED limited permit only

WHY NOT GET THE BEST EASILY!
BUILD YOUR EE PROJECT ON READY MADE
PRINTED CIRCUIT BOARD NIPPIBOARD
AYOUTS ARO CONNECTIONS SUPPLIED

PLEA TATE PROJECT (OMIT REQUIRED SR1P SASE
TAL LOCATOR Al1010 TONE GENERATOR 28p

MAIO ALARM, WAR VAL DAIMON TINIER
PM '11 RIPE, INE COUNTER, ASTRON 10010

R110117 TO SOUND CONVERTER SOIL MOISTURE METEA15p
t opts else Available -tip. 28-34p

Send 15p today for samplea it details

imp ElECTR0111Cre.t:::-..

ALWAYS USEFUL. Assortment washers
( plain, Luc king, insulating 1, circlips,
clips, rivets, etc. 200-15p, 1,000-65p
Components used 100-60p, new 100-Cl.
New resistors ( P.V. to 1W ) 100-60p. All
good mixtures. Postal only. Chaplin.
5 Brewhouse Hill, Wheathampstead,
Ilerts.

ELECTRONIC BITS FOR EE PROJECTS
Htt E (int stitril aeek iiir r..r

pm, ttt sr.), i),
thii lie., :'Well yttu eon, ha, e t11 anymore
not it yttli bus inrni ut..

II mir tii .1111.11" mar eu-riitner...
quickly awl completely I

We are -tat-tint: TIM. month iifferinir all the
the WASH/WIPE

CONTROLLER it, a cod of 12 10 including
postage and peckina.

Hen) 511 t.,i ant nth, kit rt....I and
citt nl ELECTRONOXE. HORSES - FOR -
COURSES. SHAVER INVERTER. 1. Is .11 ii..1
1113. tlmillt.

I :el .114/11.1101. Of pair money back

EXPRESS COMPONENTS
17 Albert Square. Stretford. London, EDS 1112

SERVICE SHEETS

SERVICE SHEETS (1925-1972) for
Televisions, Radios, Transistors, Tape
Recorders, Record Players, etc., by
return post, with free Fault -Finding
Guide. Prices from 5p. Over 8,000
models available. Catalogue 13p.
Please send S.A.E. with all orders/
enquiries. HAMILTON RADIO, 54
London Road, Bexhill, Sussex. Tele-
phone: Bexhill 7097.

MISCELLANEOUS
RECORD TV SOUND using our loud-
speaker isolating transformer. Pro-
vides sate connection to recorder.
Instructions included. CI post free.
CROWBOROUGH ELECTRONICS
I E.E.), Fridge Road, Crowborough,
Sussex.

CHROMASONIC ELECTRONICS is
well and living at 56 Fortis Green
Road, London N11) 3HN. 40 page illus-
trated catalogue 20p post free.

C. R. HADLEY 24 WOODHILL, HARLOW, ESSEX. Add Sp P. & P.
Catalogue 5p stamp or tree with order.
All our stocks are brand new with money back GUARANTEE

AC 107 15p %I. I'll 59P
Al' 126 lap tl. 111:1 49p
AC 127 16p II 103 Sap
AC 12.1 12p kl. III NW
AC 174 !Sp Ill' 1117 81
Al' 141 lap Ill' 1110 SO
At' 142 lip II,' ION Sp
Al' 14IK 110p KC 154 SOP
AC 147K SOp KC 1179 10p
.41) 142 Sip 111' 1" 11F
Al) 1411 40p III' 140 lop
Al) ISO 44p III' 140 10p
Al) 140 40p III' 1.21. Op
AI) 161 7, top Ili' 19111. $p
AD 162 f 659 Ill' 1911. SP

III' 2121.
Ill' 2131.
Ill' 2141.
01) 121
RD 123
III) 1.111
OFT 50
RFT 51
BEY 31
11x1'95\

0411'2

154114

4101
4102

tl t
Sit
411
SIF
Nit

TRANSISTORS
Sp ME .11111 14p Ill' II.
Bp 711: 6102 16p 170
Op MP nlIl 320 10.. 171

SOp 51P 0112 34p 1H'
110p HP 9511 34p 01
44p MP 0513 45P ot
1Sp OC 41 13p 01'
121 OC 44 lap 111' 111
12p Ot' 43 13p ' 35
16p 04' 71 13p Ill' 311
18p 01' 72 13p 2N 9117
lap 01x1 111p 2N 1171
10p 00' 9111 13p 25 1304
Up 1)1' 93 tOp 25 1305
14p In' 139 130 IN 2949

17p 2N 22ti
Up 2N 311953
23p .2k: 3.33
25p IN :17111
30p 2N :17114
25p 277 3795
30p 401139
36p
26p Rectifiers
Sip IN 41(111
19p IN 41102
24p
26p
25p
47p

IN 44013
IN 4004
IN 41103
N oinG

3, IN.4..117 tap
lop
gg, 191(1 allp

Sp
1l0 0\01
111221: 5IN i10140 4p
65, :414114:1T:oXeit;

56
SO
61/
Bp

lip
12p

CAPACITORS
MULLARD POLYESTER CAPACITORS C281 SERIES
250V P.C. mounting 0 OlpF. 0 0151/F. 0-1322.1F. 3p. 0 0330F. 0 0470F. 0 0680F. 3,p). 0 10F, 4p. 0.150F.
0 22µF. Sp. 0 330F. Sip. 0 470E. Sip. 0 680E. lip. 1 00F. 13p. 1 5pF, M. 2 2sF, 24p.
ELECTROLYTIC CAPACITORS-MULLARD C426 SERIES 6p each. (0FiV) 102 5. 40:2 5. 80 2 5. 160'2 5,
320'2 5. 500 2 5. 8 4, 32 4. 64 4, 125,4. 250/4, 400,'4.6 4164, 25 6 4, 50:6 4. 1006 4, 20064. 320'6 4.4'10. 16 10.
32,10,64 10,125 10,200 10.2 5 16, 10,16. 20116. 40116,80 16, 125.16. 1 6 25. 6 4 25. 12 5 25, 2525, 50 25. 80 25. 1 40,
4-40, 8'40. lo 40. 32 40. 50,40, 0 64:64. 2 5'64, 564. 10 64. 20 64. 32 64.
SILVERED MICA. 500v d.c. 110 enchValues (PF)
2.2. 5, 8 2, 10, 12, 15, 18, 22. 24, 27. 30. 33, 35. 39. 47. 50. 56.68. 75. 82, 100. 120. ISO. 182,200. 220,250. 7p each -
270. 330.330, 390, 400, 470. 500, 556, 680, 800. 18p each.- 000. 1500. 1800, 2200. 16p each. -2700.3600, lip each. -
4700. 5000. Sep each. -5600. 6800. 8200. 10000.
RESISTORS
e watt 10% carbon watt 10% carbon 1p each
Range 2'2 ohrns to 10 meg.
TRS triple rated at watt tin oxide resistor *2%
3p each. Range 10 ohms -1 meg ohm.
SLIDE SWITCH
SPST lip each SP Three Positions 12p each
MINIATURE NEON LAMPS
240v or lt0v 1-4 Sp. 5 plus 41p each.

LINEAR IC's
709c 1099 28p (41c TO99 lip
709e OIL 28p 741c DIL 31Ip

15ARGAIN TTL's at 15p each
7400, 7401. 7402 7403. 7404, 7410. 7420. 7430, 7440
7450. 7451, 7453, 7454.
asp each
7442. 7470, 7472 7473, 7474. 7476, 7486.
AND LOTS MORE

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 because you get all the
printed -circuit boards and components for

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 SCHOOL PRO-
JECTS, LANGUAGE, LABORATORIES,
SCOUT CAMPS, etc.

GET YOURS! SEND £5 50 NOW
S.A.E. lc deli's

TO: BOFFIN PROJECTS,
DEPT. KEE.
4 CUNLIFFE ROAD,
STONELEIGH, EWELL, SURREY

SOOND 871PPLIES
iLOOOFITON) CO. LTD.

Iiir
Eagle Internatintial an I Ititertintiene1 It. Praluete
TOA P.S.E intiiimni and
Calimiitiir.. Yie.ket. Audio
Lead, Mmiimaelttettir, Sem Iliad. etc.. kw
the et ito3 mei or.

DEPT.
12 Smart. Lane, Louebton, Erma.

Moore. PAO a.m.-1 e.m.. 2-6 p.m. Non.. Toes. Wed. and
Fri. ; 9.30 a.m.-I p.m.. 2-5.30 p.m. Bat. Closed all day

Thunder.

12 VOLT
FLUORESCENT LIGHTS

(as illustrated)

Beat power cuts, be Independent. Ideal (or
Caravans, Tent, Emergency Lighting, etc.
Works anywhere where I2V is available.
Guaranteed for six months, READY TO
USE at.-

12ins 8watt £3.60 post paid

21ins 13watt E4.60 Post paid
SALOP ELECTRONICS

23 Welts Cop
Shrew bury,
Shropshire.

Callers
welcome

for lists or
Enquiries Large S.A.E.

Cases for EVERYDAY ELECTRONICS Proiects.

Specially made to suit actual specifica-
tions in EVERYDAY ELECTRONICS
in two tone moulded plastic.
Examples -many others available

Moisture Meter ... 0.65
Darkroom Timer ... 0.75
Rain Alarm ... 0.65
Home Sentinel ... ... 0.65
Remote Temp. Control ... 0.75

Write (SAE) stating project required for
Brochure and Price List.
M.P.E. Ltd., Dept. EE., Bridge S
Clay Cross, Chesterfield, 545 9NU.
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JOHN SAYS...
RING MODULATOR by Dewtron is
professional, transformerless, 5- istor%
has adjustable FI.F2 rejection. Modulo a.
Unit LE90. WAA-WAA Pedal kit of all
parts. incl. all mechanics & instr. Only
L.295. AUTO RHYTHM from Dewtron
modules. Simple unit for waltz. foxtrot
etc. costs L18.00 in modules. SYNTHE-
SISER MODULES and other miracles.
Send 15p for illust. list.
D.E.W. Ltd., 254 Ringwood Road.
Ferndown, Dorset.

WANTED
EVERYDAY ELECTRONICS, parts 2,
3, 4, 5. Avo CT38 multimeter, com-
ponents, books, photo'flash service
sheets. Box 1.

CIRCUITS
ENCAPSULATE your circuits in crys-
tal clear plastic. Cold pouring, quick
setting. SAE. Westby Products, Dept.
PFI, School Lane, East Keswick, Nr.
Leeds.

FREE
10 ENGINEERS

Whatever your age
or experience you
must read Ness
Opportunities. It des-
cribes the easiest Ni,a), to pass A.M.S.E.,
A.M.I.M.I., Ciy & Guilds (all branches), Gen.
Cert., etc., and gives details of courses in all
branches of engineering Mechanics, Electrical,
Civil, Auto, Aero, Radio, TV, Building, etc.
You must read this book.

Send for your copy today-FRFF!
B.I.E.T. B32, Aldermaston Court,

Reading, RG7 4PF
Accredited by the Council for the

4(ireditatinn of Corresno.dence Colleges

1121111EIBIMBI=12=31

TECHNICAL TRAINING in Radio, TV
& Electronics through world-famous
ICS. For details of proven home -study
courses write: ICS (Dept. 566), Inter -
text House London, SW8 4UJ.
MEN! You can earn £50 p.w. Learn
computer operating. Send for FREE
brochure -London Computer Opera-
tors Training Centre, G22 Oxford
House, 9-15 Oxford Street, London,
W.I.
PHILIPS GUIDE to Junior Electronics,
this comprehensive booklet is now
available, price 50p+ 10p p.&p. from
GERRARD ENGINEERING LTD., 20a
South End, Croydon, CRO IDN. Tel:
688 5705. Ext. 6.
"SHORTWAVE VOICES of the World"
£155; an exceptional book. "World
Radio TV Handbook" £2.80, "How to
Listen to the World" £135. Under £2,
postage lOp worldwide. IRC/3p for
pricellst. Mail only.) David McGarva,
Box 114A, Head Post Office, Edinburgh
EHI 1HP. Closed June 20 -July 3.

YATES ELECTRONICS
(FLITWICK) LTD

DEPT. E.E., ELSTOW STORAGE DEPT.
KEMPTON HARDWICK,

BEDFORD.

RESISTORS
4W Iskra high stability carbon film -very low noise-capless construction.
4W Mullard CR25 carbon film -very small body size 7-5 x 2.5mm. 4W 2%
Electrosil TR5.
Power Values Price
watts Tolerance Range available 1-99 100+

4 5% 4-70-2 2M0 E24 1 -Op C Bp
4 10% 3  3M0 -10M0 E12 I .0p Clp
4 2% 100 -IM E24 3 50 3Op
4

1

0°/ 10-3  90 El2 1 Op 0  OP
5°7 4.70 -IMO Eli 1 Op 0 -Bp

4 10% 10-100 E12 6p 3  Sp
Quantity price applies for any selection. Ignore fractions on total order.

DEVELOPMENT PACK
0.5 watt 5% lskra resistors 5 off each value 4.70 to IMO.
E12 pack 325 resistors L2.40. E24 pack 650 resistors Le 70.

POTENTIOMETERS
Carbon track 540 to 2M0, log or linear (log 4W. lie 3W).
Single, 12p. Dual gang istereol, 40p. Single D.P. switch 24p.

SKELETON PRESET POTENTIOMETERS
Linear, 100, 250, 5000 and decades to 5M0. Horizontal or vertical P.0
mounting (0.1 matrix).
Sub -miniature 0  1W, Sp each. Miniature 0.25W, 6p each.

TRANSISTORS
AC 107 15p BC107 10p BFI95 13p , OC81 12p t 2N3703 12p
ACI26 Ilp BCIO8 10p BFYSO 229 0082D lip 2N3704 13p
ACI27 12p BC109 10p BFYSI 22p OCP7 I 40p 2N3705 lip
ACI28 lip BC147 10p BFY52 lip ORP12 SOp 2N3706 Ilp
AC131 lip BC148 13p 5.5Y56 329 2N2369 16p 2N3707 129
AC 132 lip BC149 139 0C26 45p 2N2646 60p 2N3708 10p
ADI40 SOp BC 157 139 0C28 459 2N2926R 9p 2N3709 lip
ADI61 339 BCI58 13p 0C35 4Sp 2N29260 2N3710 Ilp
ADI62 369 BC159 139 0C42 lip 2N2926Y 9p 2N3711 Ilp
AFI 14 209 BDI 31 73p 0C44 lip 2N2926G 10p 2N4062 12p
AF115 209 BDI32 73p 0C45 Ilp 2N3054 34p ZTX302 15p
AFI 16 10p BFI79 329 0070 lip 2N3055 60p ZTX500 169
AF117 20p BFI81 15p 0071 lip 2N3442 140p ZTX503 16p
AFII8 38p ' BFI94 ISp 0072 12p 2N3702 13p 40362 5E9

ZENER DIODES
400,vW 5% 3 3V to 30V, ISp.

LINEAR IC's (OIL)
709 SOp 741 SOp
710 SOp 748 30p

D1L SOCKET
14 and 16 pin

16p

DIODES
RECTIFIER SIGNAL
BYI27 1250V IA lip 0A85 7p
BZY 10 800V 6A IS 0A90 Sp
BZY13 200V 6A 209 0A91 Sp
IN4001 50V IA 7p 0A202 7p
IN4004 400V IA Sp IN4148 Sp
1N4007 1000V IA lip BAI 14 Sp

BRUSHED ALUMINIUM PANELS
I2in x 6in-15p; I2in x 2fin -10p; gin x 2in-7p.

SLIDER POTENTIOMETERS
86mm x 9mm x 16min, length of track 59mm.
SINGLE 10K, 25K, 100K log. or lin. 40p.
DUAL GANG, 10K + 10K etc. log. or lin. 60p.
KNOB FOR ABOVE lip.
FRONT PANEL 630
18 Gauge panel IT x 4" with slots cut for use with slider pots. Grey or matt
black finish complete with fixings for 4 pots.

C.W.O. PLEASE. POST AND PACKING.
PLEASE ADD 10p TO ORDERS UNDER a.

Catalogue which contains data sheets for most of the
components listed will be sent free on request.
10p stamp appreciated.

OPEN ALL DA° SATURDAYS

MULLARD POLYESTER CAPACITORS C296 SERIES
400V, 0001µF, 0 00150F, 0 0022µF, 0 0033pF, 00047µF, 2fp. 00068µF, 0.01µF.
0 015pF, 0 0220F, 0 0330F, 3p. 0 0470F, 0 06801 , 0 10F. 4p. 0 15AF, 6p. 0 220F,
0 -330F. 1 1p. 0 47AF. 13p.
160V: 0 010F, 0 015AF, 0 0220F, 0.0331,F. 0047µF, 0 068AF, 3p. 0 10F 34p. 0. 15µF.
44p. 0.22µF. Sp. 0.33AF, 6p. 0.47AF. 74p. 0 6EAF. I 1p. I 00F, 13p.
MULLARD POLYESTER CAPACITORS C2(10 SERIES
250V P.C. mounting: 0 OW, 0 0150F, 0022µF. 3p. 0 0330F, 0047µF, 0-06814F
3}p.0 IAF, 4p.0'ISAF, 0.22AF. Sp. 0 33AF, 64p. 0.47AF. 84p. 0 68µF, 11 p. 1 OAF, Ilp
I Sµ F, 10p. 2 201. 149.

MYLAR FILM CAPACITORS 1005. CERAMIC DISC CAPACITORS
0 001pF, 0 0021(F, 0005µF. 0.01µF. 0 020F 100pF to 10,000pF, 1p each.
2fp. 0 04AF, 0 050F, 0 0680F, 0 IAF, 34p.

ELECTROLYTIC CAPACITORS-MULLAR3 C426 SERIES Op each
lizE/V) 10;25, 40,25.80125, 160/2.5. 320/2 5, 500,2 5, 814.32 /4, 64'4, 125/4, 250/4.
400/4. 6 416 4, 25/6 4. 50/64, 100164. 200;64. 320164, 4;10, 16/10, 32/10, 64/10
125/10. 200/10, 25116 10,16, 20/16, 40/16. 80116. 125/16, 1 6/25.6 4!25. 125!25.
25 25, 50,25, 80,25, 1/40, 4/40, 8/40. 16/40. 32/40, 50/40, 0 64,64, 2.5164, 5 64, 10/64
20/64, 32;64.

MULLARD C437 SERIES
100140. 160(25. 2501,6, 400110. 64016 4. 800/4, 1000/2 5. 9p. 100164, 160(40, 250/25
400(16. 640110. 1250/4. 1000(64, 160012 5. lip. 160/64, 250/40, 400(2 5, 640(16.
200014, 1000110, 1600164, 2500125, 15p. 250,64, 400140. 640(25. 3200/4, 1000116,
1600110, 2500/6 4, 4000/2 5, 18p.

ELECTROLYTIC CAPACITORS Miniature P.C. mounting Sp each.
(pF/V): 10/12 50,12, 100/12, 200;12, 5/25, 10/25, 25/25, 100:25.

VEROBOARD
0

x 31 220
24, x 5 24,a
33 x 34 24,33x521.

17 x 24 75p
17 x 31 100,
17 x 5 (Plain) -
17 x 31 (plain) -
17 x 2} (plain) -
23 x 5 (plain) -
2} x 31 (plain) -
Pin insertion tool Sip
Spot face cutter 43.p
Pkt. SO pint 2.0p

0 IS
I7p
21p
alp
21Ip
57p
78p
alp
60p
429
129
lip
524a
42p
20p

JACK PLUGS AND SOCKETS
Standard screened IBp 2 5mm insulated
Standard insulated lip 3 51nm insulated
Stereo screened 33p 3  Smrn screened
Standard socket 15p 2  5mm socket
Stereo socket I8p 3.5mm socket
D.I.N. PLUGS AND SOCKETS
2 pin, 3 pin, S pin 180°, 5 pin 240°, 6 pin
Plug lip. Socket 8p.
4 way screened cable 15p1metre
6 way screenei cable 22p 'metre

6p
Sp

13p
SP
Ilp

BATTERY ELIMINATOR LI -50
9V mains power supply. Same size as PP9 battery.

THERMISTORS
VAIOSSS ISp VA1066S 13p VA1077 15p R53 El  35

COMPACT CASSETTES -IN PLASTIC LIBRARY BOX
C90 65p CI20 &Sp

LARGE (CAN) ELECTROLYTICS
1600AF 64V 74p
25000F 40V 74p
25000F 50V Sep
25001-F 64V 509
2800AF 100V d3 - 00

32000F
4500AF
45000F
5000AF

16V SOp
16V 50p
25V CI  68
50V LI 10

HIGH VOLTAGE TUBULAR CAPACITORS -1,000 VOLT
0.019F 10p 0.0470F 13p 0-220F
0.0220F lip 0.19F 16p 0.47AF

20plip

POLYSTYRENE CAPACITORS 160V 23'..
10pF to I ,000pF Eli Series values 4p each.
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BRAND NEW
GUARANTEED

LARGEST SELECTION OF SEMICONDUCTORS RETURN OF POST
COMPONENTS SERVICE

TRANSISTORS TTL. LOGIC I.C. NEW PRICES
20301 202 253404 821p 40311 85p 101'30 2742 118560 021p 501401 8719 1 11 12 24 1 11 12 24 1 11 12 24
2030'2 202 253405 469 40312 471p 01'131 302 114561 621p 51714142 909 Op p Op p 19 p20303 202 253414 221p 40314 3712 10'132 500; 1110/41474 2212 901403 75p 897400 0 20 18 057433 080 75 857472 32 3020306 4249 253415 sup 403.20 471p 10'133 25 2711) N K T404 8219 1457401 0 20 18 857437 064 06 857473 43 4120308 30p 253418 3719 40323 3212 11(.134 302 1114578 2712 50'1'405 759 897402 020 18 897430 084 60 857474 49 41
214309 SOp 293417 3712 40324 4712 10'138 402 1041710 rip 591000 91219 857403 0 20 18 1457440 023 21 857475 45 44
214371 152 253570 21.25 40326 3712 111'239 60p BM 111 2719 591451 6219 857405 0.20 18 41774414.5 087 88 8917476 45 44
2(1374 202 253572 971p 40399 302 10'140 502 1114/24 152 591452 6249 457406 0 80 75 857442 086 81 857480 70 6520301 22(p 253605 274p 40344 271p 10'142 15p 104125 15p 501453 4712 857407 0 80 76 897443 2 86 70 857401 40 3829404 2202 253606 2719 40347 974p 111'143 15p 110124 174p 58P0318219 897404 0 20 IS 857444 1 86 70 1457442 07 82
29696 20p 253607 222 40316 5212 10154 32(p 118127 1749 59141318249 11574094 0 20 18 1457445 2 50 40 897483 87 8E29897 17p 293709 lip 40360 4212 10'158 221p 104128 1712 9016741 SOP 8974114 020 18 857446 100 95 657484 00 8529698 259 253703 10p 40361 1742 9 014771 SOP 1457411 0 23 21 887447 1 00 95 4157485 82 4025706 1212 253704 llp 40362 971p 101 60 971p 88232 259 591713 UP 14917412 048 46 857448 100 95 857484 33 80
257054 1212 293705 10p 40370 01

259 901.781 go, 857413 0 40 38 857449 100 95 897490 87 8429708 152
29709 6212

259706 092
293707 112

40400
40407

6742259
40p

:1i:1T:1;577901

10'172 rap

81.1083297

:113386 9K110419 802
2249 NKT10439

8167470 020
857473 051

18 857450 020
47 257451 020

18 85749149
18 857492

21
87

10
8499718 lOp 253708 072 40404 5249 10'7.10 2711) 814139 2219 371p 857427 0.48 45 857463 020 18 557493 87 8425724 SOp 253709 09p 40410 8219 IteZ11 4219 104140 MP NKT10519 857428 0 80 75 457454 0 20 18 857494 87 8425727 30p 293710 092 40467 6712 111)116 11.121 1181'51 32111 3219 897430 023 15 1457460 0 20 19 14974911 87 8429914 1712 253711 129 404,,A 352 111/121 652 118152 8219 857432 0 48 42 857470 0 40 88 857496 87 8428910 1712

251918 30p
29929 2249

753715 11.25
253710 11.30
293791 12.08

400m
A(' 107
.4(120

57 ip
30p
202

111)123 8212
111)124 602
1114131 759

1114253 3719 471p
/14154 40p 99170339
28150 909 SUB -MIN ELECTROLYTIC

28930 2712 793619 35p AC127 252 110132 859 104178 4712 90100111
291090 2212 353923 9712 44C1211 202 1101'10 11.871 118179 459 771p range tidal lead Op each
251091 2212 253854 2712 4(71114 2219 (11)21I 01.624 118182 521P 90180112 values: :(µ1/01, 044/64: 1/40; 16/25: 7 5/14: 2/113: 4110: 4/40:
281131 252 2530544 274p AC176 259 110117 21.50 148190 5719 9742 64/6.4; 6.4/25: 4/40; 10/111: 10/64:'125/25; 16/01; 90/16; 70/64. 36/84;
29/1132 259 253955 2742 44C187 6212 111)510 11.75 1144195.1 1212 51(180113 25/75; 32110: 32/40: 112164: 40/16: 50/6.4; 50/25; 50/40; 64/10; 8013.5;
351301 1712 2530554 809 ACING 3712 x1)1.1911971 60141 4249 140116; 40/75; 100/64: 125/10. 125/18: 200/111; 3_11/64.
291303 1712 253854 309 ACY 17 2749 01)120 11.121 144W70 2719 N17180211

SILICON RECTIFIERS
251304 2249
2191305 2242

2530564 352
2531158 252

.41.711/4
ACY 19

25p
2.52

rt 14131,1 97(p
1114160 1145

0111 750 9212
(7424 2749 NKT80211

251306 252
291907 259

293/458.4 302
293959 274p

ACY20
ACY21

25p
25p

411181 11.25
111)182 1140

(7425 559
1.426 402 N0100213 PI A' 0 1)10 700 400 6101 ROO ill.° 1'200

2161308 30p 2938594 3212 44C122 20p 111115 259 C458 ONO 921P IA 82 92 100 110 129 15p 20p
251309 309 253060 309 44C528 202 01117 4719 (7744 309 90180//4 3 A 152 17p 20p 22p ESP 279 30p 359
281501 1712 253066 11.50 A('Y411 20p 111143 3742 01691 11712 t; A 252 902 3219 350
251613 259 253877 402 AC141 252 111167 18p 01693 409 91718021;n9i 104 30p 35o 409 47p 582 849 75p
251631 35p
281632 302

7538776 402
253900 3712

AC1744
411140

402
5219

111173 199
1111177 302

1)1693 8719 92)p
01694 402 NICT8(r210

154 36p 459 48p 560 65p 75p 879
354 709 SO2 909 11 00 11 40 II 70 12 75

251038 2712 2539004 402 441)149 57)9 01178 309 (191102 300 1 amp &IA 3 amp are p1811. eneummlat i.m.
251439 2742 253901 974p A0150 6249 11141.11701:, 209p 0(.20 759

DIODES & RECTIFIERS25167111 11 00
251711 259

753903 352
253904 352

40161
41)162

3749
3712

1

111181 32(p

(1:411:34
HD 0(722 509

001118 202 0023 802
3911889 224p 253905 374p 41106 4242 111184 252 001119 202 07`94 809 1534A lOp AA119 7p 11.4116 121p F813/4 32 1 P291893 874p 253906 871p 41114 25p 111,183 421p 1401170 5E19 07226 500 15914 7p A44I29 15p 10.4118 1712 0.85 17p282147 8240 294058 174p 41115 252 111194 174p (!9T873 1219 0028 2712 15916 7p 447.13 122 HAM 7p 0410 1109282144 674p 254059 10p A1116 252 111195 15p 11011440 309 011.729 624p 154007 Op 4447I5 12p 8A138 259 OAR 10p292160 57(9 254060 1219 A1117 252 0 1196 4249 01/487 209 0029 6249

11444 79 214217 lOp 111100 Ibp 0(17 892912193 409 254061 121p 41119 62,9 x1107 42(p (4E1089 2212 0(735 502 18112 152 84100 152 B1103 22p 0670 7p9521934 421p 254049 124p 441119 111111..:711,44 42/p (401990 212!1) 0(736 6219 (8)20 129 1144102 262 85192 4712 0473 10p2921944 902 254244 470
erg;

624,001894 2212 01741 2219 18121 142 184110 259 115194 15p 0679 7p252217 2719 254285 17(p A1125 202 111224 142 (11.11197 2212 0042 259 18130 8p RAIN 150 BY126 Op 0481 Ilp252218 239 254286 17(p 41126 209 111225 19p 0E1896 2249 0044 209 18131 lOp BA115 7p 111127 170 04811 10p252219 239 294207 1719 41127 174p 1117.37 239 912400 11.074 0045 1212 18132 12p RA141 17p 111164 679 041/0 7p292220 259 2542148 1719 410139 3712 111238 232 51.1420 11.124 0046 15p
189'20 7p 44142 179 81510 222 02191 7p259321 259 254190 1712 41179 4212 111244 292 11.1421 11 124 0(770 152 18922 Sp BA144 129 BYZIO 359 0A96 722/72222 302

252270 4742
254291 1749
254292 121p

41179
411110

72(9
5219

1111161 4712
111819 224p

14P31.1430 11.021 042712 1:9
52440 952 OC-

18923 lb BA145 179 BYZI I PPP 0,5200 7e
18240 69 134154 120 BYZ12 309 042112 102252297 302 294303 4712 A1,181 4249 111513 2E4p 31.1480 9719 01774 11212 BASIS Sp 81213 259 TIN 307 809252360 171p

252369 1719
255027 524p
195098 5719

A1239
A6279

4219
4749

BF X 29 309
111830 302

112481 11.25 0075 2212
913490 11.00 04776 2211)

2523694 1749 955029 4749 A 62,40 824p 111542 871p /63491 11.374 00.77 SOP BRIDGE RECTIFIERS
"SCORPIO" CAP

DISCHARGE IGNITION
SYSTEM

252410 4249
282483 2719
282464 8219

256030 4249
295172 1219
295174 5212

41211
.46176
48127

3219
252

37(p

111844 8711
01568 17(p
111584 1162

51.11800 22.171 (XXII 20o
91.19340 6212 047810 2270
9121520 609 001.1 2.52

A. PIV
100 $7p

A. 1711
4 50 009

282539 Clip
292540 2210
252813 35p
952614 30p

295175 5212
255176 452
2857324 302
2915245 459

48198
48119
48130
44150

2719
27,p

259
25p

111565 821p
111586 259
1125.7 171p
111X80 269

51.10521 739 0C/14 259
9199102 4219 04'139 8212
51911113 3719 0C140 8249
891104 3719 O0170 30p

(As printed in P.E. Nov.
'71). Complete kit E10.00

P. A P. 50p.

1.4 140 8711

1 50 uP
2 200 419

4
1,94

702
4 80p
;; 50 42p
6 200 800

297644 6219 293240 4210 44151 32(9 111589 024p 11911115 37(P 00171 30p 2 400 469 6 400 11 10
252694 3219 255249 . 6719 481/54 252 111 8934 709 91983639 32(9 0(7200 409

THYRISTORS (SCR) MULLARD C280 M /FOIL252711 259 255265 1325 44410.; 321p 111110 821p 59101113 4719 00201 602
252712 25p
252713 2719
2527(4 302
252865 6E49
252904 302
2529044 3212
252905 3749
2529054 409

755264 62.75
255267 12.624
255305 E. ir
255304 40p
285307 374p
255309 3742
255309 621p
795310 42.12

41'103
414221
111107
BCIOR
111'101)
10113
111'11.
10'1104

11.25
4212

10p
102
102
152
15p
152

111111 4212
111117 2219
111110 8212
111119 8212
111170 1140
111121 42(p
111174 452
111125 252

901194 4219 00202 75p
9101.25 rip 0e203 4212
N 91190 2749 0(3204 4212
991109 2719 00205 909
59113$ 274p 047207 759
991137 8219 0(7771 421p
701110 309 011912 509
501.211 309 011941 602

1,15 50 PIO .201; 300 400
IA 259 274p 3119 40p 47(p
4A 409 45p 552 1191
7A 822 872 92p 11.11p
TIC47 0.11 amp. '200 PR 569.
Also 12 amp. 100 P11 752
293525 at 85P

CAPACITORS
001, 0022, 0.033, 0 047 Op each
0068, 0 10 . .. 4p each
0.15, 022, 039 .. 59 each
047 99
068 112
101 14p

252906 252
7529044 2719
282907 309

755354 2712
255355 271p
255356 824p

111.118
111'121
11c122

100
202
20p

111176 202
1111'29 502
111130 502

5 91212 302 93464 2212
509`213 309 11834 6249
9 91214 2249 11443 27p

15µF 1110
3.201VEROBOARD

0.1:. 0.1

WIRE -WOUND REUrTORS
watt 5% OM to 270 ohms

only,. 7p
5 watts 5% (up to 8.2k0 only), Op
id watt 1% (up to 'aka only),

109

2912923 15p
252924 152
292925 15p
352928

Green 14p
Yellow 1242
Orange 1212

255365 4719
255366 821p
255367 6712
755457 8712
28005 752
98020 12.00
28102 502

11(7122
10.176
11(140
1)2147
1401414

110149
187157

202
20p

3712
10p
102
122

1719

111141 502
111143 6212
1111350 232
111151 lOp
119152 23p
111253 1749
11115114 571p

991215 2219 11844 10p
991210 3719 11845 10p

91217 4249 11846 112
991219 309 11847 112
501723 2712 T1848 1219
5161224 259 11849 1219
901775 22/p 1(630 1710

Matrix Matrix
21 x 172 23p
51 x bin 252 252
31 0 341n 2Sp 25p
31 x Sin 30p 299
5 x 17in (Plain) 83p
Vero Pins (Rag of 301 20p

POTENTIOMETERS
2513011 30p
253014 3219

24103 252
28104 262

112157
11CI58

202
112

111175 302
111176 4212

901279 309 11851 1212
901237 852 11852 1219

Vero Cutter 4162
Pin Insertion Tool. 1I and .15

253053 lip 28501 821p B0159 122 111177 671p 501730 259 T1853 2240 111.1111at 552. Carbon:
253054 482
253055 029

28502 1152
28503 2712

82160
1447147

6219
112

111190 671p
1111158 271p

501240 2749 11860 2212
901241 2719 11861 251) OPTOELECTRONICS

Lig. and Lin., less @witch. 1111p.
Log. and 1,1n., with switch, Sip.

253133 30p
253134 309
253135 252
293134 259
253390 25p

3883 402
35128 702
3N140 7712
35141 7212
316142 559

8(71608
11(21682
10..16911
11(716947
11(7170

10p
112
112
129

1212

111859 259
11114110 269
119575 21.86
((('129 11.80
119110 1145

NKTI4I 209 11842 2742
501243 62,9 T19294 509
501244 17/p TIP304 60p
991245 202 11931 A 6E19
991361 209 11932A 75p

KINITRON 80151 SUES
eximarr INDICATOR 6200
TIL 209 LIGHT EMITTING

DIODE (RED) Up.

N'0e wound Puts (393). Up.
T... Ganged Stereo Pots, Log.
and 1.0,402.

PRESETS (CARBON)253391 202
253391A 302
253392 174p
253393 152

35143 6749
39159 8712
R.C.A. nip
40030 5.52

111:171
11(7172
110175
112102

15p
152

221p
1014

119139 8719
118X19 1749
110520 171p
118121 $7(p

591762 309 1173344
501264 202 2202111
5171771 202 119344 2205
NK/272 202 117354 12 90

89900 PHOTORF.811TOR UP 01 Watt Op VERTICAL
02 Watt Op OR
03 Watt 74p HORIZONTALRESISTORS

Carbon 111m353394 15p
283402 221p

40251 2212
40309 1121p

1142183
112184

011p
119

108X16 459
68127 4719

591974 202 119366 u 68
NKT275 20P

f watt S%, 1p. 4W, 1W a 211
1 watt 5%, 19. 024 Series. THERMISTORS

253403 2212 40310 452 847212L 18p 88X28 SNP 1001231 2712 0 watt 5%. lir. R53 (81C1 1140 VA3705 13110
Post & Packing 13p per order. Europe 2Sp. Commonwealth (Air) 65p (MIN.) w '2% 56/0 4p. 0151 11k, 129 141077 299

Matching charge (audio istors only) 15p extra per Pair. 1 watt 10%. 241, 1W d 1W Thermistors also In
Prices subject to alteration without prior notice. 2 watt 10%. GIL 912 Berle. stock. Pleawe enquire.

Tel. 01-452 0161/2/3 A. MARSHALL & SON Se d 152 for Comprehensive price lists
CALLERS WELCOME

Telex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 1,1110:?0.11.4121.
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Build yourself a TRANSISTOR RADIO

NEW! ROAMER 10 WITH VHF INCLUDING AIRCRAFT
10 TRANSISTORS. 9 TUNABLE WAVEBANDS, MW1,
MW2, LW, SW1, SW2, SW3, TRAWLER BAND. VHF
AND LOCAL STATIONS AND AIRCRAFT BAND
Built In Ferrite Rod Aerial for MW/LW. Retractable, chrome plated Telescopic Aerial,
for peak short wave and VHF listening. Push Pull output using 600mw Translators.
Car Aerial and Tape Record Socket.. Switched Earpiece Socket complete with Earpiece.
10 Transietors plus 3 Diodes. e x 24' Speaker. Al, Spaced ganged Tuning Condenser with
VHF section. Volume on/off. Wave Change and Tone Control. Attractive Case in black
with sliver blocking. Rise 9' X 7' x 4'. Eacy to follow instructions, and diagrams.
Parts price list and easy build plans 30p (FREE with parte).

ROAMER

EIGHT

Mk I
NOW WITH
VARIABLE
TONE CONTROL

Total building cost

£8.50
P. F. a Ins. 50p

(Overseas P. & P. f I

7 Tunable Waveband.: AIWI, MW2, LW, SW1, 8W2,
8W3 and Trawler Band. Built in Ferrite Rod Aerial
for MW and LW. Retractable chrome plated Tele-
scopic aerial for Short Waves. Push pull output using
600mW transistor.. Car aerial and Tape record sockets.
Selectivity switch. Switched earpiece socket complete
with earpiece. 8 traneistore plus 3 diode.. 8' x 24'
Speaker. Air spaced ganged tuning condenser. Vtlitline/
on/off, tuning, wave change and tone control..
Attractive case in rich chestnut shade with gold
blocking. Size 9 x 7 x 4fn. approx. F.aoy to follow
Instructions and diagram.. Part. Price List and Easy
Build Plans 25p (FREE with put.).

Total building cost
(0, erseas Id A I. in 2698 P. &In.. 4Ip.

POCKET

FIVE
3 Tunable Wavebands:
MW, LW. Trawler Band
with extended M.W.
band for easier tuning
of Luxembourg, etc.
7 elegem -5 transistors and 2 dimiee.
supersensitive ferrite rod aerial. One
tone moving coil speaker. Attractive black and gold
case. Bite 54 x 1l x 3lin. Reny build plans and
parte price list 10p (FREE with parte). Earpiece with
plug and switched Rocket for privet, listening 20p
extra.

Total building costs 22.23 &(Overseas P. & P. 631)

FULL AFTER  Callers Id entrance Barratts Shoe ShopSALES  oven 10-1, 2.304.30 Mon. -Fri. 8-12 Sat.SERVICE

ROAMER

SEVEN

MK IV

7 Tunable Wave-
bands: MW1 MW2,
I,W, SWI, 8W2,
SW3 and Trawler
Band. Extra Medium waveband provide. easier tuning
of Radio Luxembourg, etc. Built In ferrite rod aerial
for MW and LW. Retractable 4 section 24in. chrome
plated telescopic aerial for 8W. Socket for Car Aerial.
Powerful pual,pull output. 7 traneietors and 2 diodes.
including Micro -Alloy R.F. Translators. 6' X 24'
speaker. Air spaced ganged tuning condenser. Volume/
on/off, tuning and wave change controls. Attractive
cane with carrying handle. Sire 9 X 7 X 4in. approx.
Easy to follow inntructions and diagrams. Parts price
list and redly build plan. 160 (FREE with Parts).
Earpiece with plug and switched socket for private
listening. SOP extra.

Total building costspa
cr-u. P. A l'..f.1) 25.98 P.Ina. 41p.

-N1,11.-NI,  41411.4,411.

TRANSONA,

FIVE

5 TRANSISTORS

AND 2 DIODES

3 Tunable Wavebands: MW, LW and Trawler Band.
7 stage -5 transistors and 2 diode., ferrite rod aerial.
tuning condenser volume control, fine tone
moving coil speaker. Attractive case with red speaker
grille. Sire 64 x 44 x 141n. Easy build plane and
parts price int 10p (FREE with parte). Earpiece with
plug and sw itched Rocket for private listening 110p extra.

Total building costs £2.50 P.&(Overtime P. t P. 63p) Ise. 22p

NEW! "EDU-KIT II

BUILD RADIOS, AMPLIFIERS, ETC.,
FROM EASY STAGE DIAGRILMS. FIVE
UNITS INCLUDING MASTER UNIT TO
CONSTRUCT.
COMPONENTS INCLUDE:
Tuning Condenser: 2 Volume Contra.: 2 Slider
Switches: 4.x24 Speaker: Terminal Step: Ferrite Rod

Aerial: 3 Plugs and Socket.: Batter., (lips: 4 Tag
Boucle: Balanced Armature Unit: 10 Traneistors:

lodes: Resistors: Capacitors: Three Knobs.
Unita once constructed ere detachable
from Master l'n it, enabling them to be

stored for future woe. Ideal for
School., Educational Arthorities and
all thaw Interested In rad b construction.

All parts including Z550Case and Plans
(Oversee, P. a P. SI)

ROAMER

SIX
6 Tunable Was e -
bard.: MW, I.W.
SW I, SW2, Teas -
ler band plus an
extra M.W. hand
for easier tuning
of Luxembourg
etc. Sensitive fer-
rite rod aerialand
telescopic aerial
for Short Wave,.
31n. SpeakeL 8
stages -6 transistors and 2 oboes Including Mier -
Alloy R.F. Traneistors, etc. Attractive black case with
red grille, did and black knobs with polished metal
Inserts. Sloe 5 x 24 x UM. approx. Easy build plan,
and parte price list 15p (FREE with 'meal. Earple,e
with plug and switched socket for private listening
SOp extra.

Total building costs
(Overseas 1'. .t P f.1) 2398 r... P. 04

,11.,...... reps nee..

TRANS

EIGHT

8 TRANSISTORS

and 3 DIODES

6 Tunable Wave-
bands: MW, LW,
SWI, 8W2, 8W3
and Trawler Band.
Sensitive ferrite rod aerial for M.W. and L.W. Tele-
scopic aerial Inc Short Wave, 310. Speaker. 8 Improved
type trannletore plum 3 diodes. Attractive cue In
black with red grille, dial and black knobs with polished
metal inserts. Size 9 x 54 x 21 in. approx. Push pull
output. Battery economiser tow itch for extended battery
life. Ample power to drive a larger speaker. Parts
price list and easy build plane 26p (FREE with parte).
Earpiece witt plug and switched wicket for private
listening SOp extra.

Total bui ding costs
(Overseas P. P. in ) £4.48 r..(Overseas

RADIO EXCHANGE CO
61 HIGH STREET, BEDFORD. Tel. 0234 62367

I enclose please send items marked

ROAMER TEN 0
ROAMER EIGHT 0
TRANSONA FIVE 0
POCKET FIVE 0

Parts price list and plans for

ROAMER SEVEN
TRANS EIGHT
ROAMER SIX
EDU-KIT

Name

Address

(Dept. E.E.9.)

IM,M111.1MI .J
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HENRY'S RADIO LIMITED
ENGLAND'S LEADING ELECTRONIC CENTRES
HI-FI ELECTRONIC COMPONENTS TEST PA. ° DISCOTHEQUE LIGHTING MAIL ORDER

TEXAN

20 - 20 WATT I.C. STEREO AMPLIFIER
(As featured by "Practical Wireless" May!lune 1972)

DEVELOPED BY "TEXAS" ENGINEERS FOR
PERFORMANCE, RELIABILITY AND POWER
FEATURES INCLUDE: Low profile with specially designed
Gardners Transformer. 6-I.C.'s, 10 Transistors. 4 Diodes.
2 Zeners. Fibre glass P.C. panel. Multi protection. Stabilised
supply. DIN input,output. Complete chassis work.
FUNCTIONS: Separate Treble 'Bass/Volume:Balance controls.
Input selector. Mag. pu, Radio, Tape in and out. Headphone
socket. Scratch and rumble filters. Mono/Stereo switch.
SLIM DESIGN WITH SILVER TRIM -Chassis size overall

x 6" x 2" max.
TOTAL COMPONENT COST L32 (Parts list on request
Ref. Nu. 201.
SPECIAL KIT PRICE 0.850. Post 4So.
(Optional Teak sleeve available July August)
Henry's are sole U.K. trade and retail suppliers of the
Texan -enquiries invited
TEXAS -HENRY'S VALUE & PERFORMANCE

TEST EQUIPMENT
Huge range in stock -too
much to list here. It's all in
the latest catalogue -prices -
specification! etc. Also Panel
Meters and Edge Meters.

GARRARD
McDONALD
GOLDRING

TURNTABLES
CHASSIS (Post SOp)

5P2513 110 50 HT70 LI 5 00
MP60 110 40 MP6 I 0 04 15
AP76 08 85 Ze.:, looS

L40 75
With PLINTH/COVER

(Post 70p)
MP60 PC 11740
HL7S PC (35 25
HT70 PC /2.1 60
GL72P (29 26

CARTIPLINTHICOVER
(Post 70p)

GL72PC(G800 04 SO
(HL)AP761G800 129 95
HT70 PC/G800 127 00
MP60 PCISCSM 117 25
(HL)SP25131G800H /18 95
(HL)2025 TCI9TAHCO ill 50

O

ULTRASONIC
TRANSDUCERS

Operate at 40kcIs up to 100
yds. Ideal remote switching
and signalling. Complete with
data and circuits.
PRICE PAIR 15 90 Post 10p

LATEST EDITION
CATALOGUE-

PRicE

55p
POST PAID

(40p FOR
CALLERS)

.P1147RVE 10p VOUCHERS

FOR USE WITH PURCHASES

Fully
detailed and
illustrated
covering ever.
aspect of Ele
tronics-Ph.,
data, circo.ts
and info,
mation

/4191919
Stock lines
at Special

low Prices and
ully Guaranteed

Send to this address -Henry's Radio Ltd., (Dept. EE).
3 Albemarle Way, CEndon, E.C.I -for catalogue by
post only. All other mail and callers to "303", see below

POWER INTEGRATED
CIRCUITS

Plessey SL403D-3 watt with
8 page data, layouts &
circuits LI '50
P.C. Board 60p: Heat Sink 14p
Sinclair IC 12-6 watt with

data and circuits el 80
TH9013P-20 watt Powei

Amp Module [4.57
TH9014P-IC Preamplifier

LI 50
Data:Circuits for above
No. 42 10p

TEXAS PUBLICATIONS
1-100 watt Amplifiers and
PreAmp. Layouts and data
II 25 (77 pages).
700 page IC Data Book (No. 2)

(All TTL IC's) 60p
420 page Transistor Data

(No. 3) 601,
340 page Transistor Data

(No. 4) 60p
(Post etc. 20p each.)
7 SEG & NIXIE TUBES

(Post ISP per I to 6)
XN3, XN 13. GN6 0.9. Side
view with data 85p.
GNP -7, GNP -8 0-9. Side view
with decimal points and data
95p. 30I5F 7 -Segment C2 each
C7 per 4 with data. 12 and
24 hour clock circuits for
above Ref. 31 15p

SEE EARLIER PAGE FOR
TRANSISTOFS & DIODES.

etc. FREE ._' ST No. 36 ON
REQU.ST

PUBLIC ADDRESS, LIGHTING & DISCOTHEQUE EQUIPMENT
DJIOSS 30 watt rms Amplifier. 4 inputs, master tone
and volume controls etc. 8 ohm output. Cased portable.
L31.00. Post 40p.
DJ70S 70 watt rrns version. Cased portable. 149-75.
Post 40p.
DISCOAMP 100 watt rms to 8 ohms. 4 inputs, separate
bass and treble controls, PFL, etc. Cased for cabinet or
rack MOW.. ng (67 50. Post 40p.
McCONALD MP60 fitted to plinth with rover.
SCSMD cartridge to match above amplifiers. L1725
Post 70p.
Dj30L11 3 channel light control unit for above ampli-
fiers. 3 I K Watt. Treble, Bass and Mid range. 08.50.
Post 35p. 12140L as 30L plus mike 07)50
EFFECTS PROJECTORS -Coloured
rotating light patterns.
DISCO -COLT 150w Tungsten L22 SO
LIQI 50-50 watt Q.I. 02 50
LIQI 150-150 watt Q.I. LSO 00

Complete rangel
of Disoo'PA
Lighting on
display at

G06666 
6 6 et 6

miseinIMMEMIN
SPECIAL!! Anti -Feedback Micro-
phone designed and made for
Henry's for all PA/Disco Equipment.
111 50
LIGHT GUIDE 64 fibres sheathed
11 per yd. Mono (0 01") LI '50 per 25
metre reel.
Call, write or phone for details and
lists.
HI - Fl - LARGEST RANGE IN
STOCK -BIGGEST DISCOUNTS -
FREE 12 Page STOCK LIST Ref 16i17

1110RE Of EWRYlilla AT 16WPOCH /WAYS Armors

COST HI-FI SPEAKERS
E.M.I. Size I3}" Br. Large Ceramic Magnet.
TYPE ISO 6 watt. 3, 8 or 15

ohms O. 20. Post 22p.
TYPE ISO TC Twin cone ver-

sion (2 7S. Post 22p.
TYPE 450 10 watt with twin

tweeter, andossover. 3, 8
or IS ohms. LT85. Post 25p.

TYPE 350 20 watt with tweeter
and crossover. 8 and IS ohms.
£7.70: Post 28p.

POLISHED CABINETS ISO, ISOTC. 450 1460. Post 30p

LOW

710-111111'

HIGH
MPAI 2

POWER AMPLIFIER MODULES
Quality transformerless low noise amplifiers
suitable for all Audio. PA and Hi-Fi use.
Modern compact designs. PA25 and PASO
supplied with plug harness for use with
MU442 Power Supply.

MPA12/3 18v. 0 8A. 12W. 3-4 ohm. L4-50
MPAI2/15 30v. 0 5A. 12W. 12-16 ohm.
45 25
MU24/40 Mains unit for I or 2 MPA1213
or 15. £450
PA25 22-0-22v. IA. 25W. 8 ohm. 17 50
PASO 22-0-22v. 2A. SOW. 3.4 ohm. L9-50
MU442 Mains unit for I or 2 PA25 or I only
PASO. L6.00

PA2.5 Post 20o per unit
ALL SILICON-FET PREAMPLIFIER AND MIXFR

- SELF POWERED
All inputs. Adjustable input

 3.r ti446. and output. DIN sockets.
Tape in and out. Micro.

PRICEL10.50...t phone mixing. Suitable up
30p to 4-PA25 or 2 -PASO.

300mW TRANSISTOR AMPLIFIER MODEL 4-300
Fully assembled STR Amplifier. Size 5-1.
II lin I. lOrnV adjustable sensitivity.
Output 3-8 ohms. Fitted Vol. control.
9 volt operated. Thousands of uses plus
low cost
Price LI .75, P.P I 5P
(or 2 for 0 25, p.p. ISP)

BUILD THIS VHF FM TUNER
5 TRANSISTORS 300 keis BAND-
WIDTH. PRINTED CIRCUIT, HIGH
FIDELITY REPRODUCTION. MONO
AND STEREO
A popular VHF FM Tuner for quality
and reception of mono and stereo.
There is no doubt about it -VHF FM
gives the REAL sound. All parts sold
separately. Free Leaflet No. 3 & 7.
TOTAL L6.97, p.p. 20p. Decoder Kit 15 97.
Tuning meter unit LI .75
Mains unit (optional) Model P5900 fa 47. Post 20p
Mains unit for Tuner and Decoder P51200 (2 62. Post 20p

SINCLAIR PROJECT 60 MODULES
-SAVE POUNDS!
Z30 L1.57 ZSO (4.37
STEREO PZ5 LL 97
60 0 97 PZ8 1477

PZ6 [6.37
Transformer for PZ8 /2 95

Active Filter Unit 14 45
Stereo FM Tuner (16 9S

IC12 LI 80; Q1 6's £15 pr
Post etc. 20p per item

ALSO IN STOCK
2000 /1350: 3000 00 95
2000,3000 FM Tuner 03.90

Post 50p each

PACKAGE DEALS
2 130, Stereo 60, PZ5 (1595
2 Z30, Stereo 60, PZ6 118 00
2 Z50. Stereo 60, PZ8 12015
Post 25p extra on above items
Transformer for PZ8 a95

Post 20p
NEW PROJECT 605 KIT L20 95

Post 25p

"BANOSPREAD" PORTABLE TO BUILD
Printed circuit all transistor design
using Mullard RFOF Module. Medium
and Long Wave bands plus Medium
Wave Bandspread for extra selectivity.
Also slow motion geared tuning, 600
mW push-pull output, fibre glass PVC
covered cabinet, car aerial. Attractive
appearance and performance.
TOTAL COST TO BUILD 98,

p.p. 32p (Battery22p). All parts sold separately -Leaflet No. 2.
'71" MEDIUM AND LONG WAVE PORTABLE (as previously
edvertised) £6 98, p.p. 3Sp from stock -Leaflet No. I.

SLIDER CONTROLS. Top quality 60nsm stroke singles
nd ganged, With knobs. (Post 1-5 15p; 6 or more 20P)
5K, 10K, 25K, SOK. 100K, SOOK, I Meg. Log and Lin 45p each
10K, 25K, 50K, 100K, Log and Lin ganged. 75p each

Electronic Components,
Audio and Test ltredr.Centre
356-JEDGWAIX ROAD,.
LONDON, 1114,2.
Tel: 01-402.4736

'4097 -354- &

High Fidelity Sales &
Demonstratio* Centre
354 EDGWARE ROAD,

--LONDON, W,2,
Ter.,: et:402 5854

"3561 OPEWS1 DAYS

P A . Disco . Mail Orders, Special Bargain
& Lighting Centre -Shop, Industrial Sales
309 EDGWARE ROAD, 303 EDGWARE ROAD,
LONDON; W.2. LONDON, W.2.
Tel: 01-723 6963 Tel: 01-723 1008/9

A WEEK 9 am to 6 pm MONDAY TO SATURDAY




