X ﬂmﬁ\ Jﬁb’jiw_. —a=>

o —— —
4

’ An exciting hobby... ﬁov verymaa

everyda &

N\

-
1

e!eq:tmms:s i

S
LT o

-

ik

g |

i THROUGH
) THE LENMS
A LIGHT
I METER

LA
_—

30 g T I e O




OLDEFR
> RUMENTS

supplied with standard detachable

Precisior
copper chisel face bits. Standard temp. 360°C at 19/23/27
watts. Special temps. from 250°C/410°C.

instruments

For perfection
in soldering

L1076 L646

BIT SIZE 1/4" BIT SIZE 3/16"
6.34 mm Dia. 4.75 mm Dia.
27 watts, 23 watts.

£1-90 £1-85

L706 —

8IT SIZE 1/8"
3.2 mm Dia
19 watts

£170

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'resopopu-
lar.You getgood 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 LTDADCOLA HOUSE GAUDEN ROAD LONDON.SW4 6LH
Postagepacking paidonorders over £2 under£2.add £0:10

Models required

Enclosing P/0 or cheque for

Name

Address

EE.2

Are you alright

for Jacks? ﬁ
|

Ask for Rendar Jack plugs and sockets at your locat A
stockist. They come in a wide variety of configuraticns

and in cases of difficulty can be ordered NDIRECT from L
the Rendar fzctory.

Standard. mini and sub-miniature sizes
screened and unscreened versions
point thermoplastic .
and US Patents)

plugs in both L
socket bodies in high melting

several unique features (some protected by UK
Post Office and NATO specifications

It you want to study all the ficts and figures, all the ingenious con
struction details, send for the Rendar Electronic Components Catalogue
of technical data sheets covering their entire range of products

The cost of the catalogue is 25p. including P & P, a:id it's money very
well spent !

RENDAR

Rendar Instruments Ltd.,Victoria Road
Burgess Hill, Sussex.Tel. Burgess Hill 2642-4
| Cables: Rendar, Burgess Hill

-
-

Al

OUR PRICE

+40p P. & P, £10'50

THIS NEW 1872 RADIO. Nc less than
3 VEF BANDS. Picks up Alrcratt
Transmissions, Pop Pirates, Tazxis,
Ambulances, Local Rad', Continental and
all BBC, VHF Statior” plas fascinating
Public Bervice Transmissions we are not aliowed to mention!

CHECK Even TV soond in certain areas. PLUS A SPECIAL
INDICATOR| WEATHEE-BAND. Frequency ranges: MW540-1600 KHZ, FM88-
108MHZ, Airband 108-145 MHZ, VHF 145-175MHZ, 23 semi-
conductors—12 translstors, 11 diodes and thermistors. Automatic frequency
control. 317 teiescopic aerial. Runs off mains AC 230/250 volta or off 4 U2
batteries, or use re-chargeable nickel alkall cell. Finished in strong leather
grained case with carrying handle. Approx. size 101° x 6i° x 3}°. Wiltten
guarantee. Special magnetic ear-piece for personal listening, dry batteries FREE.
HURRY! Limlted quantity only from Marktyme. Mopney back guarantee,

QUR £28.95 Tone into the world with this amazing com-
PRICE munications receiver, A truly exceptional unit
+50p P. & P. in performance and looks—leatherette with
_—J——- stainless steel trim. Looks gool anywhere. Use

either as a portable with standard batterles o
plug It directly into 220-240 volt domestt
mains supply. 14 Transistors: 9 diode ;
\ thermistor. Internal fervite rodl
antenna plus telescopic aerin
deparate tone, volume and tunfig

| controls with push-button selectors
| MAP § TiMg for the 8§ WAVEBANDS. Complete

= 2J0ME DIAL with Hi-F| earphone for personal
E1d Itstening. Frequency ranges: Loaeg wave

| 150-350Kca. Medjium  353-lui5Kca.

] |Marine 1-6—4:5Mcs. Short Wave 12-24Mce.
M M/VHF 88-108Mcs. Alrcraft 108-135 Mca.

PUBLIC SERVICE BAKDS 135-174Mcs. Fully

| WAYEBANDS
AND WORLD

ey - guaranteed,

-The Ministry of Post & Teleenmmunieations has pointed out that a
(not generally available to the public) is required for reception of trans-
ns by Fire Brigade, Aircraft, Shipping, ete.

(Dept, ED3), 8378 EDGWARE ROAD,
LONDON, W.2. Tel. 01-728 0094.

Callers welcome Monday to Saturday
9 a.m.-8 p.m.
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May we draw
your attenlion

I

g simplest way

of ordering goods

from

"HOME RADIO “thee

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.

POST THIS
COUPON

Name -

it's late at night but that doesn't stop our young electronics enthusiast from
ordering some urgently required components. He just dialied 01-648 8422 and
telephoned 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 single 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, others just a few a year; but they a//
appreciate the fact that when they have been ir 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 postal order for 70 pence. More than 8,000
ltems 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.

If you call at our shop (open 9 to 5.30 Monday

L F W X ¥ | F ¥F ¥ T q to Saturday Inclusive, except Wednesday 9 to 1)
This is my first H.R. Components Catalogue D

you can buy the catalogue for 50 pence, thus
saving the 20p packing and postage. Fuli detaiis
and entry forms for our Credit Account Service

with your

cheque or Address
postal order

The price of 70p apphes only to catalogues purchased

for 70p |

=W —HOME RADIO (COMPONENTS) LTD., Dept. EE
234-240 London Road, Mitcham, Surrey CR4 3HD.

| are included in each catalogue. Send today.

l by customers :n the U.K. and to BFPO addresses.

Everyday Electronics, August 1972
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YATES ELECTRONI
(FLITWICK) LTD
DEPT. E.E., ELSTOW STORAGE

KEMPTON HARDWICK,
BEDFORD.

RESISTORS

W lskea high stability carbon film—very low noise—capless construction.

W Mullard CR25 carbon film—very small body size 75 x 2-5mm. W 29
Electrosi! TRS.
Power Values Price
watts Tolerance an‘se avallable 1-99 100 4+
+ 59, 4.70-2-2MQ €24 1-0p 0-8p
+ 10% 3-3IMQ-10M0 E12 1-0p 0-8p
¥ 20{ 100-1M 24 3-Sp 3:0p
i 10%, 10-3-90 €12 1-0p  0-8p
+ 5% 4-70-1MQ El2 1:0p 0-8p
H 10% 10-100 Ei2 6p s-5p

Quantity price applies for any selection. Ignore fractions on total order.

DEVELOPMENT PACK
0-5 watt 5% lIskra resistors S off each value 4:7Q2 to IMQ).
E12 pack 325 resistors €2 40. E24 pack 650 resistors £4:70,

POTENTIOMETERS
Carbon track 5kQ to 2M(Q, log or linear (log W, lin $W)
Single, 12p. Dual gang (stereo), 40p. Single D.P. switch 24p.

SKELETON PRESET POTENTIOMETERS

C.W.O. PLEASE. POST AND PACKING,
PLEASE ADD 10p TO ORDERS UNDER £2.

CS

Catalogue which contains data sheets for most of the

components listed will be sent free on request,

DEPT.

10p stamp appreciated.

OPEN ALL DAY 5ATURDAYS

MULLARD POLYESTER CAPACITORS C296 SERIES

400V: 0-Q0IuF, 0 00|5#F. 0-0022uF, 0:0033uF, 0-0047uF, 24p. 0-0068uF, 0-0luF,

0-015uF, 0-022uF, 0-033uF, 3p. 0-047uF, 0-068uF, 0 IuF, 4p. 0- 1 5uF, 69.6"21‘1& 740

0-33uF, Ip. 0-47uF, 13p.

160V: 0-0luF, 0-015uF, 0-022uF, 0-033uF, 0-047uF, 0-068uF, Ip. 0- IuF I¢p. 0- I154F,

44p. 0-22uF, 5p. 0-33uF, 6p. 0-47uF, 7{o. 0-68uF, 1p. |- O0uF, 13p.

MULLARD POLYESTER CAPACITORS C280 SERIES

ﬁovoric’.; l‘nouontligz:F %Ozle:‘FF. 0'0(;5‘;;, 0-022uF, 3p. 0:033uF, 0-047uF, 0-068uF
p.0- 1uF, 4p. 0- ISuF, 0 . 5p.0-33uF, 64p. 0-47uF, 84p. 0-68uF, llp. | -OuF, |

1'SiF, 20p. 2-2uF. 24p. LB SRR

MYLAR FILM CAPACITORS 100V,
0-00iuF, 0-002uF, 0-005uF, 0-01uF, 0:02uF
24p. 0-04uF, 0-05uF, 0-068uF, 0- 1uF, 3p.

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

ELECTROLYTIC CAPACITORS—-MULLARD C426 SERIES 6p ecach
wF/V) 10/2:5, 40/2-5, 80/25, 160/2:5, 320/2:5, 500/2-5, B/4,32 {4, 64/4, 125/4, 250/4,
400{4, 6-4/6-4, 25/6-4, 50/6-4, 100/6-4, 200/6-4, 320/6-4, 4/10, 16/10, 32/10, 64/10
125/10, IOOJIO. 2-5/16, 10/16, 20/16, 40/16, BO/16, 125/16, | -6/25, 6-4/25, Ii'525-
%g;gi ggﬁz, B0/25, |/40, 4/40, 8/40, 16/40, 32/40, 50/40, 0-64/64, 2-5/64, 5/64, 10/64

MULLARD C43)7 SERIES

FRONT PANEL 65p
18 Gauge panel 12° x 4° with slots cut for use with slider pots. Grey or matt
black finish complete with fixings for 4 pots.

. : - 100440, 160725, 250/16, 400{10, 64064, 800/4, 1000/2:5, 9p. 10064, 16040, 250/25
Linear: 100, 250, 5000 and decades to SMf). Horizontal or vertical P.C. y 3 . 9p 3 b 125,
mounting (0-1 matrix). ;8&’,',2' fgg '/?b '.‘2867;.i°°§’5’80‘1'.§"°°”'5' 12p; 160/64, 250148, 400J2 5,640/ 6,
Sub-miniature 0- IW, 5p each. Miniature 0-25W, 6p each. 1600/10 150016:4 4000[2"5 Iﬂp’ . 15p. 25064, 400/40, 640/25, 3200/4, 1000{16,
TRANSISTORS e
ELECTROLYTIC CAPACITORS Miniature P.C. mounting 5p each
ACI07 1Sp | BCIO7 10p | BFI9S  15p | OCBI  11p | 2N3701 I1p h . Y P each,
AC126 12p BCI08 10p BFYSO 22p OCS2D I12p | 2N3704 13p @F/V): 10/12, 50/12, 100/12, 200/12, 5/25, 10/25, 25/25, 100/25.
ASE b sl i oann e Gl de A
ACI28 p | BCI47 10p B p | ORI 50p | VEROBOARD ACK PLUGS A
ACI31 12p ! BCI48 13p | B5Y56 32p  2N2369 16p | 2N3707 Ilp o-1 015 annd vy N:’a so;.:;(rrs' =
ACI32 120 BCI49 13p | OC26  45p  2N2646 60p | 2N3708 10p | 24 x 3} 22p 170 | 2canda d.‘" f“‘d |z° 3 5""" Insu “ed 8p
ADI40 50p BCIS7 13p OC28  48p  2N2926R 9p  2N3709 lip| 24 x5 24p 20p St:n" r'"“‘ ';‘ ”D J‘s""" '"wlaled 8p
ADIs1  33p | BCiSB  13p | OC35  45p  2N29260 9p | 2NI710 1lp | 3% x32 24p 21p [ 2Eergd Hrtened 20| J50mm scroend 13p
ADI62 36p BCIS59 13p | OC42  12p | 2N2926Y 9p | 2N3711 llp| 33 x5S 28p 28p | anar s socke o gamm focket 8p
AFI14 20p BDI3I 75p | OC 12p | 2N2926G 10p | 2N4062 12p | 17 x 2 75p 57p br \d il Rk et 8p
AFIIS 20p | BDI32 75p | OC45 12p  2NJ0S4 S8p | ZTXI02 15p ] 17x3 100p 78p | D-I.N. PLUGS AND SOCKETS
AFII6 20p  BFI79 32p | OC70  12p | 2N3OSS 60p ZTX500 16p | 17 x 5 (plain) - 82p | 2 P!n, 3 pin, 5 pin 180°, 5 pln 240°, 6 pin
AFLI7  20p | BFIBI  25p | OC71  12p | 2N3442 140p | ZTX503 16p | 17 x 3% (plain) _ 60p | Plug 12p. Socket 8p.
AFIIB 38p ' BFI94 159 | OCT2 12p | 2N3702 13p | 40362 58p | 17 x 24 (plain) - 42p | 4 way screened cable 15p/metre
24 x 5 (plain) 12p | 6 way screened cable 22p/matre
ZENER DIODES LINEAR ICs (DIL) | DIL SOCKET | 2 X3 ®laim o e
400mW 5% 3-3V to 30V, ISp. | 709 50p 741 S0p | l4and 6 pin | 5o0¢ face cutter 420 42p | BATTERY ELIMINATOR £1-50
710 50p 748 50p l6p Pkt. 50 pins 20p 20p | 9V mains power supply. Same size as PP9 battery
DIODES THERMISTORS
RECTIFIER SIGNAL .
BY 127 1250V 1A 120 | OABS 70 | YA10555 150 VA1066S 15p VAI077 I5p RS3  £1-38
BZY10 800V 6A 25p | OA90 5p
&Z}(}H Zggx ?: Zgo 8:%2 ;p COMPACT CASSETTES—IN PLASTIC LIBRARY BOX
[ 4 [ 4
IN4004 400V 1A 8p | IN4148 5p C¥ gapl Cl20 85
1N4007 1000V 1A 120 | BALI4 8p
LARGE (CAN) ELECTROLYTICS
" 1600uF 64V T4p 3200uf 16V 50p
BAUSHED ALUMINIUM "A'_"E:‘s . 2900uF 40V 74p 2500uF 16V 50p
12in x 6in=125p; 12in x 24in=10p; 9in x 2in Tp. 2500uF SOV 58p 4500uF 25V £1-68
2500LF 64V 80p 50004 F S0V £1-10
SLIDER POTENTIOMETERS 2800uF 100V £3-00
B86mm X 9mm x 16mm, length of track 59mm.
SINGLE 10K, 25K, 100K log. or lin. 40p. HIGH VOLTAGE TUBULAR CAPACITORS—],000 VOLT
DUAL GANG, 10K + 10K etc. log. or lin. 60p. 0-0luF 10p 0-047uF 13p 0-22uF 20p
KNOB FOR ABOVE 12p. 0-022uF 12p 0- IuF Iep 0-47uF 22p

POLYSTYRENE CAPACITORS 160V 2{%
10pF to 1,000pF EI2 Series values 4p each.

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

diodes,  transis-

tors, etc. d

plastic units, n-

terlock together

in vercical and Ismum

horizontal _com- '
binations. Trans- —— LS.
parent plastic

drawers have label
slots | removable
space dividers. Bulld up
any size cabinet for wall, bench or table to
SINGLE UNITS (5°x24”x24") €135

o

P.
Dozen

HIGH FIDELITY
LOUDSPEAKERS

Peerless

.......Acclaimed by the Experts

Chassis Units (Dual Cone,
Coaxial, Woofers, Tweeters,
etc.) plus Multi-unit systems
in Kit Form from Scandin-

DOUBLE UNITS £2-25 Dozen

TREBLE (3D) £2:35 for 8

DOUBLE TREBLE 2 draws in one ou

for 8 extra large size (6D1) £330 for 8.

PLUS QUANTITY DISCOUNTS! Order £5and over Deduct 5% In the €. Order

£10 and over Deduct 7% in the £. Order €20 and over Deduct 10% in the £
fl orders under €5. Orders over £5 P/P/C free.

Pack./Post_ /Carr.: Add 35ptoa
V', (Dept PW9) 124 CRICKLEWOOD
BROADWAY,

SIZEB

ter case (6D2) £3-65 ALL INTERLOCK

LONDON N.W.2

avia's largest manufacturer.

Matching
Cabinet Kits
also available.

P.F. & A.R. Helme Ltd. (Dept EE8 )
Summerbridge: Harrogate HG3 4DR
Yorks. Tel. Darley 279 (STD 0423-72)

Everyday Electronics, August 1972



£25

together.
Easy to follow

to taking the wraps off truly realistic stereo sound.

ks Ho rS ol
Uunisounn

anewconcept in stereo

The whole system is comgplete including superb cabinets in simulated teak—
just srmply 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 acryluc cover. Plus the big 13" x 8" EMI twin cone speakers ready for
mounting in their elegant cabinets which simply need screwing & gluing

step-by-step instructions guide you quickly and effortlessly
£25 complete plus
£2-80 p. & p.

Diamond Stylus £1:25 extra
Power output: 4 watts per

=

channel into B8 ohms
Input : 120 mV (for ceramic
cartridge). Stereo Head-

TV| C

phones with adapter £4

See below for

UNISOUND MODULES ONLY-£6-95
“f you prefer, you can buy the three modules—
pre-amplifier, power supply/dual power amplifier,
and control panel—by themselves for only £6:95.
P. & P. 50p extra. Their overall specification is the
same as shown for the complete Unisound consaole
using the highly efficient 1.C. monolithic power chips to ensure
very low distortion at all power levels, correct operation in all
ambient temperatures, full power over the audio spectrum.

{

oddress.

THE PULLMAN PB

PUSH BUTTON

GAR RADIO KIT

Apart from the output stage, which is an integrated circuit,
the only other electronic components that need soldering
are some capacitors, resistors, etc. The kit includes a pre-
built RF tuner unit, and fully modulised IF stages which are
pre-aligned before despatch. As well as electronic compo-
nents, this kit also contains 2 diamond-spun aluminium
knobs, elegant matching front panel, dial, washers, screws
and wire,

The Pullman PB is suitable for
12 volt working with both nega-
tive and positlve earth. It covers
the full medium and long wave
bands. Four push-buttons for
medium wave, one for long
wave, It is permeability tuned

PRICE ONLY

£7.00+ 050500

If you can solder
on printed circuit
| board, you can

build this
push-button

car radiokit.
It’s simple-
just follow the

and sturdlly constructed. Out-
put is a full 2:5 watts into an 8
ohm speaker. But the Puliman
PB will ooerate into any loud-
spaakerfrom8to 15 ohms. Power
consumption is less than 1 amp.
* Circuit diagram and comprehensive
instructions 50p, free with parts.

Radio & TV Components (Acton)Lted.
21E High Street, Acton, London W3 6NG.

step-by-step
instructions

Bohm speaker with battle
and tining strips. €1 50
post tree if boughl with the kit

Mail Orders to Acton.
Terms C.W.O.

323 Edgware Road, London W2.
c All enquiries S.A.E. Goods not

R(|TrV

¢ Car aerisl £1-25 p.p.

despatched outside U.K,

Everyday Electronics, August 1972
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gspk

quite simply-the best

RESISTORS

1/5 W (range 47 ohmx to 470K)

1p each
{ Wand | W (range 4-7 ohms to
10 Megs) .. 1p each
1 W (range 47 ohm to 10 Meg)

FULL RANGE OF ISKRA CARBON FIiLM RESISTORS

Iskra Minlature High Stabllity carbo™
Film Reslstors with negligible nol®®
factor.

All Resistors + 5% (except values
over 4-7 Meg). These Renistors are even

2p each jower In price than most 10% and older
2 W (range 47 ohma to 10 Meg) carbon composition types.
3p each

PRE-SET POTENTIOMETERS

Btandard valuen of pre-seta from 100 ohms to 5 Meg

Btandard/miniature 'p each Sub-miniature 5p each

SIEMENS PROFESSIONAL CAPACITORS

POLYCARBONATE AND POLYESTER ELECTROLYTIC

Voitage Capacliance Price Voltage Capitance Price
190v 01 pi 8p 10v 22 uF k1
100v 015 uk 8p 10v AT0 u¥ 11p
100v 022 ¥ 6p 18v 47 uP ki)
100v 0-33 uF 9p v 10uF ki)
100v 047 1t 10p v 100 uF 8p
100v 068 uF 15p 25v 220 u¥ lip
250+ 0-01 uF 5p 25v 470 uF 14p
250v 0016 uF 5p 25v 1000 uF 22p
250+ 0-022 puy 5p 25v 2200 4 ¥ 42p
250! 0033 uF ép 3w 17 uf kil
250w 0-047 uF 8p 35v 220 uF 14p
250v 0-068 u¥ 8p 100v 1our 8p
250v 01 uF 8p 100v 22 uf 9p

100v 47 uF 14p

SPECIAL INTRODUCTORY OFFER

—
R E with all orders vatue £5 or over
F E we will give absolutely free one
GSPK P.C. Kit for making your own
printed circuits (normal retail price £1-95).
Hurry! Ofter valid for limited period only.

SEMICONDUCTORS

Here are just a few examples of our LOW Semiconductor prices. . . Many
more semicons avallable all at equaily sensational prices NOW.

1 254 + +1 25+
ACI27 24p 22 BZYS8C 0C78 22p 2lp
ACI: 19p 1ép Beries E12 ocC170 24p 21y
ACI?8 15p 13p (2:7v-30-0v) 10p 2 IN4001 1 5p
ACYI8 18p 15p NKT210 24p 19p 1N4002 8p 5p
ADI161 27p 25p 24p 19p 1N4003 kil 8p
ADI62 27p 25p 24p 19p 1IN4004 8p ki)
AF139 28p 26p 24p 19p 1N 4005 10p 8p
RBC107 op  8p 18p 17p 1N4006 12p  11p
BC108 8p 7 24p 19p IN4007 18p 16p
BCl09 fp 8p 24p 18p 1N4148 4p 3p
BC147 8p 7 26p 20p 2N1302 16p 15p
BC|48 8p ki) 2lp 19p 2N 1304 2lp 20p
BC149 8p ks 14p 12p 2N1813 14p 13p
BCY70 14p 13p 5lp  44p 2N1711 16p 1l4p
BCY71 20p 1l9p TWp  56p 2N2904 28p 28p
BCY72 4p 12p 5p  59p N2005 24p 22p
BDY?20 8lp  78p 84p 50p 2N2808 19p 18p
BFX29 24p 23p 1p 33 2N2907 22p 2lp
RFX30 24p 23p 8p Sp 2N3052 17p  16p
BF Y50 19p 18p 8p 8p 2N3054 480 47
RFYSI 18p 17 5p 4p 2N 3055 7p  52p
BrY52 19p 18p ° 0OC70 120  12p (BD130)

NUMEROUS OTHER ITEMS AVAILABLE INCLUDE :
Switches Comprehensive range of N.B.F. Toggle awitches and Rotary Wafer sw Itch
kits (to ennhle you to nake your own ch to your own specification).

Copper iaminate and all materiala a allable to nake your own printed circuit boards.
Lamps and iampbolders for ry requirement. Ready Built Circuits and Modules.
Freezer and Cleaner acrosol wpray

Jack Plugs ami sockets

Variety of speciality products

All orders value £2 or over post free. Other orders please add 10p p & 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 Al In the coupon and send with 10p (refundable on
ordering) for catalogue.

Sl To GSPK (SALES) LIMITED, Dept. E.E.
CALLERS Head Office, Hookstone Park, Harrogale, Yorkshire,
WELCOME HG2 1BU.

T T T T T T T T T T T T T T
MON. l Name I
Yo 1 |
FRI. i Address l
9-5.00 I E.E. |

ALL BRAND NEW

in manufacturer's sealed cartons.
GUARANTEED 12 MONTHS.

Garrard SL728 £23-50 Please add 75p for P. & P,

SEOML SITT5 | . TN
OFEER | Please add 75p P. & P,
;rmuronx g%l £39-50
$P25 Mk, I rmytrong 524 £30-95
g:’l;:::g 2%30 ! | RO(sce;s R_a\)rembrook FET4 o
3 q assis, -00
;r:‘adk‘ ﬂlpn;l’;e:ind tinted cover. All I RO&:"’ g;v.mbmok FET4 i
g ase: £35-
Please add £1°25 for P & P. Rogers Ravenbourne FET4
{Chassis) £43-00
Ro(gcen R;vemboume FET4 .
ased £48-00
TURNTAMES | miignisne gr
inclalr /: uner J
B e &P (9.95 | Philips RHESO £33-00
é d AP76 g £18-75 Leak Delta FM (Cased) £54-75
S 5L65B )70 | Leak Delta AM[FM (Cased)  £64-50
Garrard 404 20 FAGYo) :}g:g
Garrard Zero | (Auto; g
Garrard Zero 100 kSin;le) £36-65 TUNER/AMPIJFIERS
Garrard SL75B £25-50 Alpha Highgate 150 £44:2%
Garrard SL9SB £34-28 Armstrong 525 (Teak cased) £67 -95
BSR MP60 £9-6% Armstrong 526 AMJFM
Goldring GL72 £21-95 (Teak cased) £77-78
Goldring GL72/P £28 50 Leak Delta 75 £127 95
Goldring GL75 £26-50 Phllips RH781 £50-00
Goldring GL7S5/P £34-25 | Phillps RH702 £82-50
Wharfedale Linton & cart.  £27-95 Teleton 2100 £29-95
Thorens TD125 £56-75 | Goodmans One Ten £99:50
Thorens TD125AB £88 -00 Rogers R/brook (Teak), £78-50
Thorens TD150 Mk, | £27 -00 l Rogers R/brook (Chassis) £72:75

Thorens TD1SOA Mk. I} €32-95
SPEAKERS
Please add £1-28 P, & P. per pair
AMPLIFIERS Amstrau p(]sp.os

Wharfedale Denton 2 £28-40
Please add 7Sp P. & P. Wharfedale Linton 2 £35-95
Amstrad 8000 Mk. i1 £16-25 Wharfedale Melton 2 £47-45
Amstrad 1C2000 27 -45 Wharfedale Dovedale 3 £60-95
Armstrong 521 (z:ezk cased) £43-95 Celestion Ditton 120 £39-50
Alpha Highgate 212 £26-00 | Celestion on 15 £53:50
Alpha Highgate FA308 £29-50 Celestion Ditton 25 £87 -00
Alpha Highgate FA400 £34-50 Goodmans Double Maxim  £48-18
Leak Delta 30 £47-75 Goodmans Mezzo 3 44-95
Leak Delta 70 £56-50 Goodmans Magister £74-00
Metrosound ST20E £24-45 Sinclair Qi6 £12-50
Metrosound ST60 £45-95
Pioneer SA600 £58 -00 |
Pioneer SA700 £66-50
Ploneer SAB00 £73-95
Pioneer SA900

"~
0
e
=3
=3

£

Plus 35p p. & p.

Finished in teak veneer with tinted

dust cover fully assembled. For

Sinclair PRO60 2 x ZJO/PZS £14-95 Garrard _ 5P25; 20 C; 3000;

Sinclalr PRO602 x Z30jPZ6 £17°00 AT60; 2000: 2500; 3500; 5100;

Sinclair PRO602 x 1025; SL65B;  Also for BSR
Z50{PZB[Trans £21-50 McDonald MP60 and others.

Sinclair AFU (Filter Unit) £4-40 Fcr  AP76; AP7S; SL72B; SL7S;

Sinclair 605 £18-50 SL9SR; £4-20 plus S5p P. & P

Pioneer SA1000 £94-00
Rogers R/brook {Chassis)
Rogers R/brook (Cased) £37.00
Rogers R/bourne (Chassis)
Rogers R/bourne (Cased)

~
»
~
w
o

Sinclair 2000 Mi. Il £21-50 Also finished in walnut to match
Sinclair 3000 Mk. 1} £29-50 Japanese equipment—at no extra.
Wharfedale Linton £37-59

|
[
) CARTRIDGES
117‘95 l Please add 10p for P. & P.

| Goldring G850 £1-43

Goodmans Max Amp
Teleton SAQ206B

Teleton SAQJI06 £22-50 3 .9
Europhon 10 + 10 o5 | 2oqrine e 3
Goldring GBOC Super E £15-00
Shure MID €415
All prices correct | ‘;’:::: ng;g 2;::
: @ fime of bress | Shure M7SE Type 2 €10-75
1 o Sonotone 9TAHC £1-4)

)IBAL AUDIC
DISCOUN AREH(

Dept. (PE9)174 Pentonville Road, London, N1. Telephone 01-278 1769
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue,
Iiford, Essex.

Tel: 01-550 1086.
Open Monday to Saturday 9.30 a.m. to
6 p.m. LATE NIGHT FRIDAY 7 p.m.

MAIL ORUER . Order with confidence. Send Postal Order. Cheque
. Money Order. Bank Dratt. Giro or Cash by Registered
Mail. CALLERS: Please note that cheques can only be accepted 1ogether

with cheque cards (not Barclay Card)
2 minutes from KING' S CROSS EUSTON & ST PANCRAS
on main road leading to the East and West Country
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Why take the risk?

of damageto expensive
transistors and integrated
circuits, when soldering?
Use Antex low-leakage
solderingirons

-~

The leakage current of the NEW X25

MOdG' CC N 220 volts or 240 \b

The 15 watt miniature model CCN.
also has negligible leakage.
Test voltage 4000v. A.C.
Totally enclosed element in
ceramic shaft. Fitted
long-tite iron-coated bit 3/32"
4 other bits available
1/8",3/16 1/4” and 1/16""

Ponaovers Model X25 |

N

1s only a few microamps and cannot
harm the most delicate equipment
even when soldered “live”
Tested at 1500v. A.C. This 25 watt iron
with it's truly remarkable heat-capacity
will easily “out-solder’” any conventionally
made 40 and 60 watt soldering irons,

\

due to its unique construction advantages. %
Fitted long-life iron-coated bit 1/8"". \ PRICE: £1.80 (rec. retail
2 other bits available 3/32" and 3/16". OR Fitted with triple-coated,
Totally enclosed element in ceramic PRICE: £1.75 (rec. retail) {iron, n.ickel ar\d -
and steel shaft Bits do not “'freeze”’ Suitable for production work Chromium) bit 1/8
and can easily be removed and as a general purpose iron PRICE: £1.95 (rec. retail)
A SELECTION OF OTHER SOLDERING EQUIPMENT.
L 5 MODEL contains 15 Watt miniature iron fitted
—— — ? E SK.1 KIT with 3/16'* bit, 2 spare bits 5/32"

MODEL CN and 3/32Z', heat sink, solder, stand

Miniature 15 watt soldering iron fitted 3/32" iron-

coated bit. Many other bits available from 1/16" to > o4 . PRICE £2.75
3/16". Voltages 240, 220, 110, 50 or 24 b __,v
PRICE: £1.70 (rec. retail) MODEL SK.2 KIT X on) e p-cd‘”‘
contains 15 Watt g ity
mODtEL ?SNZ et W (e miniature iron fitted with 3/16" bit, v -
iniature watt s ering iron nittea wi ] % 2.. d - =
plated bit 3/32"". Voltages 240 or 220. Sz O at?ea?/s?zk .
PRICE. £1.70 (rec. retail) solderand |~ ooz
==
booklet” " How - s
= to Solder”’ -
=l = o solder PRICE £2.40
MODEL

MODEL G

18 Watt miniature iron, fitted with long fife iron-
coated bit 3/32". Voltages 240, 220 or 110.
PRICE. £1.83 (rec. retail)

and “"How to Solder’’ booklet.

MES.KIT Battery-operated 12v. 25 watt
2 = ~==J iron fitted with 15 lead and 2 heavy clips
Tf'/f’m—’éonnecuon to car battery. Packed in strong

e plastlc wallet with booklei “"How to Solder.” PRICE £1.95

in ca

From radio or electrical dealers

ANTEX LTD. FREEPOST i ) o

(no stamp required) Plymouth
PL1 1BR Tel: 0752 67377 - ___._-__‘“/

Please send the ANTE X | enclose cheque/P.Q./Cash
colour catalogue {Giro No. 25¢1000)
D Please send the following

car accessory shops or, _ NAME e — .

se of difficulty direct from
~ ; ADDRESS
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NATION WIDE SERVIGE +
ATTRAGTIVE DISCOUNTS

ELECTROYALUE—an independent
company since its establishment in 1965

ELECTROVALUE

Electronic Component
Specialists

25/6-4; 25/25; 32/4; ]ZIIO' 32/ 40' 32164; 40/!6;
40{2-5; 50/6-4; 50i25 50/40; 64/4; 64/10:'80/2-5;

80/16; 80/25; 100/6-4 152/4; 125/ |0 125/16;
160/2-5; 2006 4; 200/10; 250/4; 320[2 5; 320/6° 4;
400/4;500/2-5.

LARGE CAPACITORS

High ripple current types: 1000/25, 28p; 1000/50,
41p: 1000/100, 82p; %000]25 37p; 2 00[50 S57p;
2000/ 100, 2500/64, 77p. 00/70, 9Bp,

£)-44:
62p; 5000/50 £0-

5000'I00 £2-91.

5000/2!
ple to Build, Altoundmgly Good

IOW 150 BAXENDALL SPEAKER

As orlglnally designed by P. ). Baxendall and
described in Wireless World. 10 watt/I5 ohm
Ioudspeaker with equaliser network speaker
unit and specially designed catinet in kit form,
Size when built approx. 18" x 127 x 10°. Price
inc. carriage paid in U.K. Nete £13-81.

Speaker unlt and equaliser kit with ms(ruc‘t‘logls

Cabinet kit, all parts cut to size r=ady to auemble
in natural teak finish

‘IcARBON TRACK POTENTIOMETERS,

Double wipers

SINGLE GANG
log, 4-7TK {2t02:2M Q,
:;p. Dual gang log, 4*

60p ; with switch, T1p.

SEMI-GONDUGTORS 57ec s > |1972 ELECTROVALUE
No seconds or surplus. OATALOGUE (NO 6)

IB4OK10  175p2N20825 18p{2N5163 20p AD} 42 50p, BC149 10pBF167 18p NKT212  25p
1INS14 5p|2N2926 11p!2N5172 8plAD 149 58p|BCIG3 15p BF173 19p|NKT2I3 25p § Bizgest and best edition yet—96 pages, plus
IN316 10p/2N3053 £7p2N5192 77p/AD150 50p BC154 18p|BF177 25p|NKT214 23pf covers. Well printed and generously illustra-
IN1763A  24p/2N3054 55p 2N5195 80p|A D161 33p BC157 12p BF178 31p/NKT217 50p | ted, packed with hundreds of items at keen
1N3754 20p|2N 3055 80p 2N5457 30p|AD162 38p BC158 11p BF194 14pNK T261 21p | prices, valuable information and diagrams
1N5399 24p 2N3325 51p|2N5459 30p/*AD161/162 60p|BC159 12p|BF 195 15p|NKT271  18p | post free 10p.
1N5402 £23p/2N3405 40p 40250 71p|AF114 24p BC167 11p BF244 30pNKT274  18p
INlor  aspaNes  SpADSl  APATIS  ebcies  dlomkass  AsINKTM b DISCOUNTS

p/2N37 P 2p/ BC1 p|BF255 5 T403 85,
18940 5p|2N3703 10p(40362 45p/AF117 22p BC177 14p BFX 18 905 NKT404 u: allowed on all items other than those at NETT
2N696 17p 2N3704 1up(40406 53p|AF118 82p BC178 13p/ BFX29 31p|NKT408 79p | Prices-
2N697 18p 2N3703 10p(40408 54p AF 124 24p BC179 14p BFX84 25pNKTeo3F  3opf |Q 9/ opordersfor |5 o/ enorders for
guog 12p ggimowg {3:"3‘;2 1079 A:-;l'.’b 24p/BC182L, 11p BFX85 82p/NKT613F  30p 0 £5 or more ‘0 €15 0r more

3 21p[2N37 40430 22p/ AF126 22p|BC1838 10p/BFX87 EOpNK‘l‘BN}' 24p
2N1131 25p(2N3708 8p/40432 180p AF127 22p BCI1B4L 11p BFXR8 pNKTE77F  22p 2{?3J£°mi,‘. :{:-c‘:( laddGIOFREiEan‘:!Ti:rd:r::r'or
-jr;}xga ﬁpyfjggmg {lép 432‘1’2' lZﬁp Al:l‘m 33p/BC186 3(‘)9 BFY50 259‘NK1‘7|3 300 | it under . B . i
2N 1302 pI2N371 /40602 5p! A F239 36p| BC212L 14p|BFY51 20pNKT773  25p ¢ i ;
e T

p/2N, Dj Al p/ABY?2 p BC214L p!BRY39 30p'0A90 8 y ;
ggiggg ggp ;g;g‘iu gp Agl% gsp.Asv-z; 36p BL257 99/B8X 20 16p/0A9] 5: Terms of business—C.W.O. as in catalogue
p p|2N3819 0|AC127 0p) ABY 21 27p BC268 8p/BY164 44p 0A95 I
2N1307 33p|2N3820 53p(AC128 20p ABY29 36p|BC259 16p(0A200 9: Emmc‘{; "°6 “Bro"d d"mbs“g{ggnmc
gﬁ}ggg ggp ggam égp Aéllll{x g;p “%lcl.l 79| BC267 17p BY X 38-300 37p,0A202 10p SOLDERSTAT IRONS
A 92N 39 p|ACL41 | p|B30C250  24p BC26R 13p|BY X 38-300R 87p;0C19 50p § A |
2N1696 78p|2N 4036 82p|AC14211 25p, B30C5650/300 34p| BC268 17p|C407 175/0025 42p en:“ﬁ: "';o:‘nd‘ t::'xm;:t’y vr:::::"el-g:-:;:u;:'
2N1699 76p, 2N 4088 13p/ACI42HK  29p B1912 31p| BC300 49p/Ci62 19p(0C28 70p | soldering irons of exceptional quality. Type
2N1613 22p[2N 4059 11p|AC 153K 22p|B5041 72p|BC301 37pCl412 60p,0C29 78p | HMS for 16 or 24 watts, A.C. mains
2N1711 26p 2N 4060 11p(AC176 18piBA102 21p|RC303 50p E2512 107p:0C36 60p T ’ b
I e A

» 2 1 p|BA14, p/BCY31 60p| EB383 10p/0C41 42p | Solderstat Infinitely Variable T
2N2218 33p.2NK4124 18p|AC188K 23pBA15D 15p BCY70 18p EC401 18p;0C42 48p Cont.rr;ll-ed ;o‘l’:h:i:g l-r::: S.uys.:::‘:-::::::.!
2N2218A 44p 2N4126 22w'\ClB7KIlBBK BA156 13p/BCY 71 33p  EC402 16p/OC44 42p | desired temperature. For printed circuits
2N2219 38p 2N 4284 4p| 40p{BAX13 8p(BCYT2 15p| ER900 33p/0C45 38p § delicate work etc. compl !
2N2219A  S1p!2N4286 um ACY17 31pBBI03/B  16p|BDI2I 105p| MC140 25p|0CT0 21p | De soldering braid per 6 ft.—50p. =
2N2270 82p 2N 4289 15p/ACY 18 195|BB103/G  18p/BDI23 105p MJ481 120p/OC71 38p
2N2369A4 19p!2N 4291 15p ACY 19 23p|BC107 12p/BD124 100p MJ491 135p/0C72 38p | SLIDER POTENTIOMETERS
2N483 35p 2N 4202 155/ ACY 20 20p|BC108 11p/BDI130 50p/MJE371 88p/0C75 40p "
2N2484 42p (2N 4410 24p ACY21 21p/BC109 12p{BD131 779 MJE521 62p|0C81 25p === Lo
2N2646 47p/2N4443 88p ACY22 16p!BC122 21p/BD132 81p(MJIE2955 108p/0C81D 25p ‘| e y
mam, maww geaom s i whie mem @ '

2904 ] 7P p{BC126 D B P 1 p/OCB4 25p § In usual values fi 47K [} hi |
2N2005 44p(2N490) 44p ACY 41 18p{BC140 30p/BD141 227p MP86331  28p/P346A 175 | tinear. Robust r::;'r:muui‘:n, Trcachi acton]
2N2005A  47p[2N5062 42p ACY 44 31p(BC147 10p/BDY20 92p MPB6534  24p|B2CNI 12p § ea. 26p. Slider control knobs—Black/Red!Yellow,
2N2924 16p/2N5088 46p/AD140 83p/BCI48 9p/BF118 23pINKT211 25p/* Matched pair  { Green/Blue/Lt Grey/Dk Grey/White, each 5p
CAPACITORS HANDBOOK OF
SIEMENS 5% TOLERANCE TRANSISTOR — 0 0 (0]
POLYCARBONATE EQUIVALENTS
250V. X to 0- luF: 100V 0 IuF and above & SUBSTITUTES
0-0 012; 0- 015 0-018; o 022; 0- 017 "0-033;]40p ode Power Toleronce Ronge Volues | 109 10w 99 100 up
0-047; 0 056, each Jp HANDBOOK ovalloble (see note below)
0-068: 0.082; 0 1: 0 12; 0- 15 each 4p OF TESTED < /20w 5% 82 2-220K 0 El2 ® 8-0 ?
0.018; 022, ea. ‘Sp: 0-27; 0-19, ép: 039 7p:ITRANSISTOR € N o AR O-ATOKICE E24 [ 08 07
0-47, 8p: 0-56, 10p: 068, 11p; IuF 13p. CIRCUITS (H. < lI2W % 4°70Q-10MQ El2 [} 0-8 0-7
SIEMENS ELECTROLYTIC Ness), 40p. I 5% 4-70-10MQ E24 12 ! 0-9
with axial leads: Values in uF{V m RADIO & C w '0:"‘ 4-7Q-10M Q2 El2 2-5 2 18
G anos, Uileo, 33ies; Wans: tons: niefetectronies PRy WY 0w dioa o Bash B 7 ;e

| —e ° - =J

10/e3; 22135 47135: o {00] 16; 100/25; 22046, 220710, §G 2 °ur codey & data NI , | Bgioxia El7] 7 ? ¢
47150:; 47/63’ loons 470/10 each 7. ENGINEERS Codes: C = aarbon film, hl|h|nb|l|ty, low noise.
IOOISO 220/35; 99 |00I63 470,15 IOOIIO . 10p. REFERENCE MO metal oxide, Electrosil TRS, ultra low noise. Prices are in pence each for
220[63 470/35; 1000/16, 14p HANDBOOK & WW == wire wound, Plessey. quantities of the same ohmic

000/25, 16p: 470[6] 1000135 l9p 2000/200, 29p:JTABLES 20p. Values: " lue and powaer rating. NOT
l000163 noons 470016, ca. (Add 3p. for postage |EI2denotes series: 10, 12,15, 18,22,27, 33,39, 47, 56, ed values. (Ignore frac-
MULLARD s |~ ELECTROLYTICS on each of above if 68,82 and their decades. tions on total value of resistor
C426 range 6p ch Jbought separately.) El4sd|eno:e75 se9r|es as El2 plus 11, 13, 16,20, 24, 30, 36, order.)
Values(; 'u mo 1-6/25;2-5/16;2° 5!64 4351, 62,75, 91 and their decades.
/10; 4,40.5'64.6-446-4. 6:4/25; 8/4; 8/40; 10/2

linear 1000 to 2:2M (2,
Dual ganglinear 4-7k Qto 2-2M 0
to 2:2M {2, 42p; Log/antilog, 10K,
IM Qonly 42p; Dual antilog, 10K only,
2A D.P. mains switch, |2p extra.

Only decades of 10,22 & 47 avaifableinranges quoted.

DUAL CONCENTRIC in any combination of above values,

12p;
7K 0

NEWMARKET LINEAR I.C.s
LIC 709 C{14 Dual in line 34p.
LIC 741 C/14 Dual in line 40p.

1.C. SOCKETS (low cost) 14 way l4p: 16 way
15p. In-line or staggered pin arrangements avai'able

MAIN LINE AMPLIFIER KITS

70 watt power amp. module kit. £12-60 nett.
Power suppiy kit, £6-50 nett. Matching pre-amp
kit, £3:30 nett. (Above prices for mono.) Stereo
K:t 2 power amps. pre.amp kit, power supply
kit and matched controls for bulldmg into your

long spindles.

12p; Slngle gang

42p. Any type with|

Small hlgh qul"(
1K, 2K2, 4K

125

CARBON SKELETON PRE-SETS

pe PR,
K. 47K,

10M 1. Verm:al or ‘horizontal mounting, Sp .ach.

own cabinet, £38-90 nett.

THERMISTORS
VAI039, VAI040, VAIO55, VAIU6S, VAIOT7,
EIZJ(,S KIS1-IK, VAI100, 15p. R24, R53, RS4

linear only: 100}, 22002, 470 Q2,
100K, 220K, 470'( 1M, 2M2, 5M,

75V, 48p each.

ZENER DIODES 5% full range E24 values; 400mW: 2-7V|
to 36V, 15p each; W, 68V to 82V, 27p each; | -5W: 4-7V to|

9-001Clip to increase |- 5W rating to 3 watts (type 266F). 4p.

INSULATED SCREW TERMINALS in
range of seven colours, each Ilp, Matching
plugs: 2mm, each 4p; 4mm, each 6p.
MINIATURE TOGGLE SWITCHES
2A/250V. DP{DT 48p.

ELECTROVALUE LTD.

DEPT. EE872, 28 St. Judes Road, Englefield Green,
Egham, Surrey, Tw20 OHB Hours : 9-5. 30, 1.0 p.m. Saturdays.
Phone: Egham 3603; Telex 264415
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BUDGET HIGH-FIDELITY STEREO SYSTEMS

FREE

PREMIER STEREO SYSTEK “ONE” Cousists of the new Premier 800 all transistor stereo amplifier, Garrard 2025 T/C auto
manual record player unit fifted stereo/mono c'rlmlc cartridge with diamond stylus and mounted In teak finish plinth with

perspex cover and two

LEADS
AND PLUGS
SUPPLIED
WITH ALL

SYSTEMS

ting teak finish di

. Absolutely and
R00 amplifier has an output of 5 watts per channel =Iith Inpun tor ceramic and magnetic pick-up, tape and tuner aiso tape

output socket and headphons socket. Controls: Bass, Treble, Volume, Balanee, 8elector, Power rm[oﬂ Mono/8tereo nwlk:h
Stereo Headphone socket. Black leatherette cabinet with aluminlum front panzl. Size: 124" x 6§°
separately if required £15-00. Carr. 80p).

PREMIER STEREO SYSTEM ‘TWO", aa above but with Garrard 8P23 MK III and magnetic cartridge. ONLY £45. Carr. £1:75.

ready to plug in and play.

¢« 20°. (Anplifier avaliable

METER BARGAINS
MODEL GT-800 MULTIMETER

A precision made pocket sized test
meter, ideally sulted for testing elec-
tronic clrcuits or electronic appliances.
Supplied complete with test lead and
batteries. RANGES8—DC Voltages: 16,
50, 250, 1,000V (1,000 opV). AC Volt-
age: 10, 50, 250, 1,000V (1,0000pV).
DC Current: 1mA. 100mA. Reslstance
0-150K ohms. Declbel: —10 to +22db
{at AC 10V range) £2:47, P. & P. 28p.

MULTIMETER 20,000 O.P.V.
Features large easy-to-rea.d meter, wide
choice of ranges. With test leads,
batterles and manual. 8ize 4§ x 3}°
x1°. RANGEB D.C. Voltages 0-5-25-50-
250-500-2500v. A.C. Voltages 0-15-50-
100-500-1000v. D.C. Current: 0-50uA
2-5mA-250mA. Resistance : 0-6000 ohina
0-6 megohms (300 ohms and 30 Kohms,
at centre acale). Capacity: 10uuf to
-001 1, -001uf to -1u1. Decibels — 20 to
+22dB. 24-90. P. & P. 23p.

PREMIER HI-Fl OFFERS
Sceres Ampiifier ek £38°50
£49-00
£25°50
£22:00
Gotdring aoon carericge  £10°00

OGARRARD 8P25 MK
11 S8INGLE RECORD
PLAYER PITTED
GOLDRING 800 MAG-
NETIC STEREO CAR-
TRIDGE. COMPLETE
IN TEAK PLINTH
WITH COVER.

Rogers Ravensbourne
Stereo Amplifier teak

Metrosound ST20E
Stereo Amplifier teak

Goldring GL72
less cartridge

WELLER “EXPERT" SOLDER
GUN. Baves time and simplitien
soldering in the home and service
dept. Two position trigger givea lnnunt

it 2t o ac £3°98 T,

e —

*Marksman’' Soldering Iron. Lightwelght 4 ° pencil blt.
Ideal for regular bench use and around the home. 25
watts. 240 volt AC. £1-5¢ P. & P. 16p

‘Total lst price over £34.
PREMIER PRICE

£17-95

P. & P. 60p.

£29-50

arrard AP76 with
G800, ready wired to §
pin Din in plinth with
cover

PREMIER 800 STEREO AMPLIFIER

(Aa used In
BYBTEM 'ONE’ above)

A truly high quality stereo amplifier—compare the
lpecmc&tlon, compare the prlce Oulput b watts per

uency 30-20,000 Hz = 2 db.
Distortlon: 1% Output lmped\nce 8 ohma nom. Inputs
equalises! to R.1LA.A. Magnetic 4mV. Ceramic 100mV.
Tuner 100mV. Tape 100mV. Tape out 150mV. Din
sockets for Inputs and outputs. Controls: Baas, Treble,
Volume, Balance, Belector. Mono/8tereo switch.
Btereo headphone socket. Attractive alim line design
black leatherette cablnet with aluminlum front panel.
Bize 124 x 63° x 21°.

ovLy £15°00 car. 50p.

Mk. 11 Version avallable with Teak Finish Cabinet-
£18.25. Carr. 50p.

Garrard AP76

£18-80

less cartridge

Garrard 401
Transcription Unit
List £40-15)

£27-40

HI-FI STEREO
HEADPHONES

Designed to the highest
posaible standard. Fitted
2}in. speaker units with
soft padded ear mufls.
Adjustable headband.
8 ohms impedance. Com-
plete with 61t lead and
stereo jack plug.
£2-415°"
')5p
MONO STETHOSCOPE BET Low linp. 82p. P. & P. 10p

Garrard 2025 T/C with
Stereo Ceramic Cartridge
Garrard 2025 T/C with
Stereo Ceramic Cartridge

VERITAS V-313 TAPE HEAD DEFLUXER
A must for all tape users! Tape
% magnetlzed with constant use;
thin lea:ds to backgroum! noise
applied to recording head the V313
leaves head free of magnetiam. Cleans
P.& P. 15p.
E.M.l. 13 x8in.
Pitted two 2¢in tweeters and
crosaover hetwork. Impedance

heads become permanently
that prevents perfect recordings. 8lmply
£1-72
any tape head in seconds.
HI-FI SPEAKERS
B or 15 ohm. Handling capa-

ready wired in teak plinth
with cover

Carriage and Insurance 60p extra any item,
CARTRIDGE BARGAINS!-

£9 50;
MS55E £6.50, M7SEII £10.90.

£8:50
£12-45

VERITAS V-149 MIXER
BRattery operated 4-channel audio mixer providing four
separate Inpuzs. Blze 6 % 3 x Zin, sultable for crystal micro-
phone low lupedance micro-
pbone, with transformer,
radio, tape, ete. Max. input
1-5v. Max. output 2-3v. Gain
6 dB. Btandard jack plug
socket inputs, phonopluge
output. Attractive
woodogmln finish case.
MQN!
MODEL £3

'y Oa’
STEREO £3 47 "

MODEL

P. 15p

Goldring GBOOH £5.00; G800 £5.50; GBOOE
SHURE M3D £4.00; M4<«E €£5.75;
P.&P. 10p

output throughout the entire audio range. Double tnppcd

LP3 3° 250° P.V.C. £28p LP8 5!'

TT3 3° ‘  POLYESTER 37p DT$ N 18 P

DT3 34" 600° POLYESTER 57p TT8 5!' 2400°

8PS 5° 600" 42p BP7 77 1200°

LP5 §° 900’ 50p LP7 7° 1800°

DTS §° 1200 ?%p DT? 7 2400°
TT? 77 3800°

TAPE S8POOLS 3~ 5p. 5, 817, 7° 9p.
Post and Packing 3 8p,

PREMIER RADIO—=_—

23, TOTTENHAM COURT ROAD, LONDON,W.1 Tel:01-636 3451

“VERITONE” RECORDING TAPE
SPECIALLY RANUFACTURED IN US§SA. FROM EXTRA
PRE-STRETCHED MATERIAL. THE QUALITY 18 UNEQUALLED.
TENSILISED to ensure the most permanent hasc. Highly reslstant to break-
age, moisture, heat, cold or humidity. High pollshed splice free finish. Bmooth
sttractively boxed.

ACRTATE 75¢

B33, Bp, 7° 10p (3 reels and over Post Free).

STRONG

POLYESTER 21- 12
"Ome ﬂ 87

POLYESTER £2- 50

| —

3747400 Foes TEMIRIZID POLYISILE

GENUINE
EMI—-TAPE
COMPACT
CASSETTES
LOW NOISE
BRAND NEW
IN LIBRARY
CASES

80 (LiIst 71p) 53p
€90 (List 98p) 86p
C120(List £1-48) 80p
P. & P. I5p

VERITONE CASSETTES

In library 3 for 81

canen; fully 40n 3 for £1-11

guaranteed 0120 52p 3 for 21-40
P. & P 15p

| +4- OXFORD ST,

TYOTTENHAM COURT RD.

—| f.DngNION l I
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MAIL ORDER COMPONENTS AND HI FI
EE"'TI- FOR THE HOME CONSTRUCTOR
RA[HU '."] MAYES RD OUR SHOPS ARE OPEN ALL DAY
LONDON FROM 9 A M. TO 6 P.M. 6.30 P.M. ON FRIDAY
11 & 40 MAYES ROAD. LONDON K22 6TL i PR EDMSREIN, 1 ac:
888 3206 oTL 13 SOUTH MALL, EDMONTON, N-9 8031685
8. 6. BROWN “-um "] ucRESCENT" "" TRI-VOLT BATTERY ELIMINATOR WAFER SWITCHES
;%l:(l)‘/%=£g,go - - bo CL%XC'IIK%T Enables you to work your tranaistor Y 1 poie 12 way
HEADSET 3 24 Hour Nixle Digital Clock ndio amplifier, or cassette, etc. from ZW::g ::!
Finest quality British made Light-| Kit We Supply: u 'x m&‘rmh‘:tm‘;«h thh; wmvl-ct BULGIN "OC’I‘hAL PLUG ;;:Ie b4 ";
weight Hesdphones. % A complete set of componenta eliminal ¥ moving a plug Ideal for all those multi- 2 e “
Incorporate ceramic plezo electric] J¢ A complete set of easy to 50U can «elect the voltage you require — 6v, 74v | way connections. Thia 3 pole 4 Y
fransducers. P tollow Inatructlons i or § volts. This means all your transistor power plug couples with = pole 4 wuy l.
Boeteations * Printed circuits made to pack applications can be handled by thinone unit. | standard 8-pin  valve | 4 pole 3 way
F: ueney-—20-17.500 CPS. make construction as simple Apgmx. wize: 23* x 2§* x 3}*. OUR PRICE — holder. Plug 12p gﬂv "Mh.rﬂtm ine.
Impedance — Predominantly ca-|  a+ pomible 22:35p + 10p. P. & P. 8ame model sultably wired Ket gp | b» P. & P. Up to 3

pacitive, at -001MFD per earplece
can be regarded as 150K at lkca.

Y A cabinet and front panel to
give » professional finlsh.

for the Phillps Cassette — £3-00 + 10p. P. & P.

Please lnciude 4p p. & p,

switches.

— 35 All for the price of the com- ALUMINIUM CHASSIS =
Welght—3-50z, (98 grams). ponents. 222 ?0.;—6%. P.& P. Made from 18 gauge aluminium 4 sided ‘E& @
A Bargain at £2'SOP each set| Please send 8.A.E. for more chansls with corner brackets, All are 2}° r
Please include 10p per set P.P. inforwation. depth. POTENTIOMETERS
OWER TRARSISTOR HXere hEEad BECRD Al types 1° and lexs diameter.
ECTIFIER REAT SINE ex » 12x5—6lp  16x6 —86p SINGLES DUAL
BRIDORL R X BATSINES . 8x6—63p  12x8—83p 16X 10—108p 5K Logor 5K
Plastic_ encapsulated. Extruded aluminlum: N\ 10x7—63p 11x3—80p 10K I.pll.u 10K
Texas Type No 1B40- Ay.prox - slze 68 x > Please send 10p per chassis P. & P. 96K Smt hs 25K
KO05 50v at 4 amp 43 x 1} . A 30K witcl 50K SLCS‘_‘ h
Our Price 56p A few only st thir low T 2N3U55 PRINTED o0k |2pez, 100K witcl
+ 5pP. &P price — 40p each + POPULAR POWER CIRCUIT KIT 250K Double 250K 40p.
. No'T::A:El!;:eRrﬂ“ Everything for | 500K P:Ie 500K each
HIGH QUALITY IMPORTED HEADPHONES 805 Cart producingyour | IM gy 1M
95 TTC Please include 5p P. & P owniprinted 2M 2
1,000 € per phone P Ls . CN ;m"] Up to .'?ela’;u Please add
y us B
2,000 Q per phone 105p G1105 " BALGATSS0m. 938 Tl R
Plus 10p P. & P. per pair. i TESTED THYRISTOR by MINIATURE
COMPONENT CORNER each SINGLE EARPIECES 400 volt. 3 amp. s:glll'l;? mfg"’ :Bll\sl‘p“ RELAYS
e e e e LA L 45p each b for 2200 | 9x5-10p 12X 12—30p B
51 -6mm (please state w ype 5 L
Plain Veroboard -1m. 3°x 3° 9p | you require. Complew with lead. H Please include 5p P. & P. | Pleate Inc. 3p. per board F. & P. | pryoaly male l}emyl-;
8tandard Toggle Bulu:h DPDT 18p | £0p plus 3p - 8ize—13" x 1 1 i
D.P.D.T. 8lide 8witch 13p LOUDSPEAKER BABGAIIS EA1000 3 WATT AUDIO AMPLIFIER MODULE Al two chnngeovenl wi
Experimental Translstor E.M.L 450 set 3. 8. 15 ohun An Audlo Amplifier designed around the 250V, 1-5A contacts and
Holders, 3-pin and 4.pin 7o | 23-25 plus 38p. I, & P. TAA621 Linear 1.C.: suitable for fitting on ‘lm
1.C. Holders for 14 or 168 pin  20p | E.M.L. 350 set 8 ohm. Bupply Voltage 9-24V Veroboard.
Please include 3p p. & p. per 3 itema | £7-00 plus 38p. P. & P. Speaker 1mp. 8-16 ohm b :I'ype V?Iu Current Ohms,
. MINI LOUDSPEA . oﬁcqnenscly g?hz-aal’unﬁ :“: {é: ,};a;ﬁ zggg
23° (57mm) 8ohm — B0p each verall 8lze . nx3lnxiin D
10,000M¥D @ 16V CAPACITOR | 2} (57mm) 40ohm — 50p each | 1deal Amplifier for radlos, record players, 12/a  6v  33MJA 185Q2
A few only at this price. 3} long, | 2¢° (67mm) 80chm 50p each | stereo units, ete. 80p each.
11" diameter. Screw Terminals. | Please include 5p. F. & P.up to 3 | Full technical dats and dlagrams with each £2.63 + 6p | Pleasc include 5p P & P up to
40p each. Please Include 6p p. & p. ' Mini-Loudspeakers module. All guaranteed and a bargain at P.& P 3 Relays.

ELECTRICITY(5vols)
ELECTRONICS(6vols) =

S I c TELEVISIONGvols) 2

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-learmng method has proved beyond doubt
that acquiring knowledge can be an enjoyable ex-
perience.

GUARANTEE

Z— any way dissatis-
} fied with the

MANUALS your

money will be re-

> funded byreturn &

>

To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, I
BROMLEY, KENT. BR2 7THP
Please find enclosed P.O./Cheque value £..........
BASIC ELECTRICITY 5 parts £4:50 []
BASIC ELECTRONICS 6 parts £5-40 []
BASIC TELEVISION 3 parts £3:60 ]
Tick Set(s) required. Prices include Postage and Packing.

The series

wlll be of ex-

ceptional value in
trainlng mechanics and
techniclans in Electricity,
Radio and Electronles.

WHAT READERS SAY

I have never come across or read anything
so simple and easily cxplamed
P.L. Wood Green.

I must admit to a great scientific approach
L

‘-----1

. : o o YOUR 100% GUARANTEE. If after 10 days examination you decide to

in this publication. (O s return the h‘l’lanuals your money will be refunded in full.

Thank you for a wonderful set of books. INAME oot 1535 10 44 00t 4400t 508 14 2047 1583 1wy © - Priscss ooy PNV E R VTG R G AT @A
P. Co. Armagh. BLOCK LETTERS

I am delighted with the simplicity of FULL POSTAL. . csisssssomisrbssrstrngunansgsepsssasnnvsaparsoss - Y NI o

these excellent manuals. ADDRESS

F.L. Potters Bar.

POST NOW FOR TH/S OFFER!
520
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COMPLETE TELEPHONES

EX. G.P.O. NORMAL
HOUSEHOLD TYPE

ONLY 50p

POST & PACKING 35p EACH

TELEPHONE DIALS

Standard  Post  Office type.
Guaranteed in working order.

ONLY 50p

POST & PACKING I5p

TESTED AND GUARANTEED PAKS

4 el bty 50p
A o T e 50p
B0 fred ety mined e 50
87200 Tindcmeny, Averex 50p
M50 i, reversy A2brox- 50p
M7 40 r:;:':::"f.ﬂ.:i"m' Mixed sop
I 50p
AP b Seraiclus 50p
HITO50 DITISIe Suidiede 50p
M 20 SCis RSN sieen 50D
M0 sy, 50p
M3 100 [hnsdaRieae Svims C9 50p
Unmarked.
M1y 30/ Sharangd Transisser AN 50D
UNMARKED UNTESTED PACKS
B 150 G, Deder 50p
® 200 Jirnoencsieraies 50p
Germ.
8100 i DymRogsny  SOp
e 50 A i e 50p
Bas Sil. Trans. NPN, PNP
50 mmEotmi  S0p
® 50 »?;;T;";"‘.’.'.‘Ji‘;"““°" 50p
Mo 40 B3 e 50p
Hi? 20 ;:;::.vﬂ:;:an Stud Rectifiers, Sop
HI3 30 Jop Resleot fecaten 50p
Ml B e s 50p
supplied
M0 20 STIeTTveesicen hereer S0p
M IS Raniroayey Be-Cerm- 50p

MAKE A REV COUNTER
FOR YOUR CAR

The 'TACHO BLOCK'. This
ancapsulated block will turn any
0-ImA mater into a linear and
accurate rev. counter for any
car with normal coil ignition

£l each

Everyday Electronics, August 1972

BI-PRE-PAKLTD

OUR VERY POPULAR 3p TRANSISTORS
TYPE “A" ENP Silicon alloy, TO-$ can.

PNP Silicon, plastic encapsulatisn.

PNP Germanium AF or RF

TYPE “F" NPN Silicon plastic encapsulation.

FULLY TESTED AND MARKED
SEMICONDUCTORS

I3 [
ACI07 0-15 | OCl40 0-1%
ACH26 0-15 | OCI70 023
ACI27 0-17 | OCI71 -2
ACtH28 0-15 ' 0C200 0-23
ACI76 0-20  OC201 0-23
ACYI17 0-20 2G301 0-13
AF2319 0-30 2G303 0-13
AF186 0-20 | INI302-3 0-13
AF139 0-3¢ | 2N1304-5 o7
BCI54 0-20 INI106.7 0-20
8C107 0-10 | 2IN1308-9 0-22
8cCios 0-10 | IN3BISFET 0-40
BC109 0-10 | IN44IGFET 033
BC169 012 Powar
BFI94 0-15 Transistors
BF274 0-20 | ©C20 0-30
BFYSO 0-1s OC13 0-30
BSY2S 0-13 OcCas 0-28
BSY26 0-13 OC2 0-23
BSY27 0-13| OC28 0-3o0
BSY28 0-13 | OC3s 0-23
BSY29 0-13 | OC36 0-37
BSY9SA 0-10 ADI49 030
ocal 0-18 AUYIO 1-235
OC44 0-13 25034 0-13
OCas 0-10  2IN30SS 0-50
ocn 0-10 Diodes
oc72 010 AAY42 010
oca! 0-13  OA9S 0-07
oceID 013 OA79 0-07
ocs3 0-i8 OABl 0-07
oCI39 0 IN9I4 0

F.E.T. PRICE
BREAKTHROUGH !!

This field affect transistor is tha
2N3823 in 1 plastic encapsulation,
coded as 3823E. It is also an excel-
lent replacement for the 2N3819.
Data sheet supplied with device,

-10 30p each, 10-50 25p each,
50+20p each.

TRANSISTOR IGNITION!
AS USED BY RACING DRIVIRS

N OW Wae introduce a Transistorised Ignition
that s NOT a Kic ac LESS than Kit price!
The Super Spark, Mark I ready to go.
Inseallation time—I10 minutes. It operates on
a unique asd newly discovered princple that
drives a standard ignition coil with a faneastic peak
of 400V. The solid impact gives 45,000 Vlts right
to the sparking plug and gives cooler running,
longer plug life, more M.P.G. and greatsr B.H.P.
Contact breacer life is extended indefinitedly and no
visible burning will ever take place. The carcuitry is
all silicon solid state and is enginsered for top
dependable performance on any car with standard
gnition coil. 4 and 6 cylinder. Every unit is tested
before despazch and each carries a full puarantee.
Gives a full spark at up to B,000 RPM}

Super Spark—£10.95
P & P 25p

DEPT. D, 222-224 WEST/ROAD, WESTCLIFF-ON-SEA, ESSEX.
TELEPHONE: SOUTHEND (0702) 46344

CATALOGUE
FOR

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

FRE

RELAYS FOR
VYARIOUS TYPES

e £1

COLOUR T.V. LINE OUTPUT
TRANSFORMERS
Deu;n-d to glve 25kV when used with PL509
and 00 valves. As removed from colour
recsivers at the factory.
NOW ONLY SO0p each
post and packing 23p

Quontiw 1-10 10-50 SO+
BBI05 Varicap Diodes 10p Bp ép
OC71 or 72 Fully Tested

Unmarked Sp 5p 4p
Matched Sets 1-OC44 and

2-OC45's.  Per Sat. 200 I5p
OA47 Gold.Bonded Diodes

Marbed and Tested Jp 3p 2p
l-watt_Zener Diodes 7-5

24, 7, 30, 36, 43 Volus 5p 4p Ip
10-wat: Zener Diodes 51,

8:2, 11, 13, 16, 24, 30,

100 Yoles 200 17p ISp
Micro 3witches, /P, C/O 28p 20p I5p
l-amp Bridge Rec's 25-volt 2Sp

INTEGRATED CIRCUITS
7

SL4030r Audio Amp._3- Waces |50 137 1.32
709C Linear Opp. Amp 25p 209 1Sp
Gates, Factory Marked and

Testad by AE.I. 10p L 8p
). K. Fip-Flops Factory,

Marded and Tested by

AEL 20p 18p I5p
SN749¢ Decade Counter S0p 45p 40p
UL%14 Dual 2 I/P Gate 40p 1Sp 30p

LOW COST DUAL INLINE I.C.
SOCKETS

14 pin type at I1Sp each
16 pin type at 16p each.

BOOKS

Wae hive a large selection of Reference and

Technizal Books in stock.

These are just two of our popular lines:

B.P.I Transistor Equivalents and
Subs:itutes;

This includes many thousands of British

U.S.A., European and C.V. equivalants.

The IBffe Radio Valve & Transistor

Data Book 9th Edition;

Characerlstics of 3,000 valves and tubes,

4,500 ¥ransistors, Diodes, Rectifiers and

Integrated Circults.

Send for lists of these English publications.,

’-----:i‘

l Please sens me the FREE Bi-Pre-Pak Catalogue

. MINIMUNM  ORDER 50p. CASH WITH ORDER
PLEASE. Add 10p post and packing per order
OVERSEAS ADD EXTRA FOR POSTAGE

40p

75p

NAME

ADDRESS

\--
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DISTRIBUTION
PANELS EIZIACIRA
Just what you need

tor work bench or iab 4 x 13 amp sockets in metal

box to take standard 13 amp fused plugs and on/

off switch with neon warning light. Bupplied

complete with 6 feet of flex cable. Wired up ready

to work, 88-2§ plus 23p P. & 1.

MULTI-SPEED MOTOR
8ix speedn are available 500, 850
and 1,100 r.p.m. snd 8,000; 12,000
& 15,600 r.p.m. shaft is } in. dia-
meter 230/240v. Ita speed may be

-

&

S

further controlled with the use
of our Thyrister controller, Very
powerful and usetul motor size
approx. 2 In. dis. x 0§ in. long.
Price 88p plus 23p postage and
insurance,

MAINS MOTOR
Precision made—as used in
record decks and tape recor-
AT ideal alno for

fan, biower, heaters, elc. New
and verfect. Bnip at 50p.
© Postage 15p for first one then
8p tor each one ordered.

ﬂ'ELEFHONE HAND SET
Ex-G.P.0. Perfect order.
50p each + 20p p. & p.

12 VOLT 1} AMP
POWER PACK

‘This comprises doubte-wound
230/240V mains tr

24- HOUR TIME SWITCH

Made by 8miths, these are AC malns opersted, NOT
CLOCKWORK. Ideal for mounting on rack or shelf
or can be buiit Into box with 1SA socket. Two com-
pletely sdjustable time periods per 24 hours, BA
changeover contacts will switch circuit on or off
during these perifods. £83-50 post and ins. 26p.
Additional time contacts 50p pair.

TREASURE TRACER MARK (I
Complete Kit (except wooden battens) to make the metal
" detector similar to that described editorially in Practical
" Wireless August jssue. £2:95 plus 20p post and

| \
‘_\.. insurance,
-

s e —

MULLARD I.F. MODULE

Thia is & fully d module for

ampiification and detection of f.m. signals at 10-7MHz

and a.m. signale at 470k Hz, The first stage to used

aa an L1 amptifier for f.m, and & self oscillating

mixer for a.m, operation, in conjunction with an

external oscillator coll. 75p each. 10 for $6-75.

100 for $88:50. With connection dis.

COMPUTER TAPE

2,4001t of the Best Magnetic Tape money can buy—users clalm
good results with Video and sound. 1in. wide $1-00 pius 33p post
and insurance, with caseette. § in wide $1-00 plus 30p poat and
insurance with cassette, jin. wide 88p plus 25p post and insurance
with cassette. Bpare spools and cassettes—lin 78p, din. 76p
each plus 20p post and insurance.

[ THIS MONTH'S SNIP ———————
LI HONEYWELL THERMOSTAT
- Made by Honeywell for normal air temperatures 40°-80°F

with full wave rectifier and
2000 mjt/d* smoothing. Price
#1-80 plus 20p post & packing

NEW LIGHT DIMMER

This uses the iatest technique from America, & self
triggering device known as the thermo tab and
has enabled ua to produce a really reliable dimmer
at & rei y low pri ty 82-50 each or
10 for £22-50.

DRY FILM LUBRICANT
Dry Film Lubricant. 1n aerosol can for
easy application and for putting
lubricant into places wbere the nor-
MHLH mal oil can cannot reach, Home and

[ everyday uses. We have purchased
L”H a large quantity of these from tbe
! Liquidator and are able to offer tbem
to you for about half of the original list price.
909 per (8 0z.) can or 12 cana for 83 post paid, The
lubricant is I.C.I. Auon L169.

CARD OPERATED SAFE
All electronic parts to make this 34-80.

AMPLIFIER CASE
Teak veneer on {° ply, modern appearance and
deslgn, Bize—front 13° x 4}° deep x B}°. Limited
quantity #1288 esch plus 25p post and Insurance.
KITS FOR PREVIOUS PROJECTS
Unless otherwise stated, kits contain elec-

tronlc parts only. The case and special

items can be obtained locally. Also b 4

{5-25°C). This is a precision instrument with a differential
which can be adjusted to better than 1-5°F. A mercury
switch breaks on temp. rise—the switch is operated by a
colled bi-metal element and adjustable heater is incorporated
for heat antictpation. Eelegantly styled and encased in an
vory piastic case with clear plastic windows tbermometer
above and switch setting acale below-size approx 3-8° x $:2° x 1-4° deep—
cln‘beln'lgumgd on condult box or directly on wall. Price 8125 each or ten
for #11-88.

CENTRIFUGAL FAN
Mains operated, turbo-blower type. Pressed steel
tains mo 1 10

g tor and 3
Motor is 1/10th bp giving considerable alr flow
but virtually no noise. Approx. dimensions 104"
wide by 12 dis. Outlet into trunking 104° x 4}°.
2498 + 21.
THE FULL-FI STEREO SIX

AMPLIFIER
SENSATION OF

THE YEAR
You will be amazed at the fullness
ot reproduction and at the added
qualitles your records or tuner will
reproduce. Built Into metal chasais
ready for mounting on plinth this
amplifier uses an integrated solid
state clrcult with an output power
of 6W R.M.8, split over the two
- channels. The amplifier is ideal for
use with norinal pick-ups and tuners, It has a double wound mains transformer
and ganged volume and tone controls—also switching for Mono to Rtereo, tuner
or pick-up. UNREPEATABLE PRICE is $6-50 plus 20p post and insurance.
Simulated Teak cabinet ready for mounting amplifier §1-95 (posted free when

are not lncluded. Kita may be returned
for refund If construction has not been
started. We reserve the right to substitute
ocomponenta should deliveries be protracted
00 a3 to avold undue delay.

HOMESENTINEL INTRUDER ALARM£3-7$

SNAP INDICATOR ..................... IS¢
WINDSCREEN WIPER CONTROL...£2-00
RECORD PLAYER. .. £5-50
(amplifier componen!

DEMO DEC ... . £6-T8
FUZZ BOX ... . £1.88
PHOTOGRAPHIC COLOUR
TEMPERATURE METER .. . £2:65
ASTRON RADIO .

REMOTE TEMPERATURE

COMPARATOR ........................£4:28
ELECTRO LAUGH ......... o
RAIN WARNING ALARM

WA-WA PEDAL ...

SIGNAL INJECTOR .
$OIL MOISTURE METER .
SIMPLE CALCULATOR ...
DC POWER SUPPLY
BABY ALARM ........
AUOIO TONE GENERATOR
METAL LOCATOR............
LIGHT TO SOUND CONVERTER
WASH & WIPE CONTROLLER ......£2-20

dered with chasal

V_VEATHER STATION
LIGHT METER
DRILL CONTROLLER

to receive these kits, send the quoted approx, price and any difference
will be adjusted.

other cookers. This has s flange and can be
P o
1° overall dlameter. Depth §° below and §°
Uses 4 transistors, and has-an output of 760mW Into
CAPAClTORTg.lSCHARGE CAR IGNITION
kit of parts for an Improved and even more efficient

DIAL THERMOMETER
3 mounted through a 1§° hole or alternatively
it can just be rested on the object whoee tem-
. d t Blze 27
LS above mounting panel. Price 80p each or 10
for £7-20p.
8 ohmas speakers, Input suitable for crystal mic, or pick-up
9V battery operated. Bize 2in long x 1}in wide x lin high.
system which has proved to be amasingly
efficlent and reliable was first described in the
ELECTRONIC IGNITION
version (Precticel Wireless, June). Price 45-98 plus
30p post. When ordering pleane atate h or negati y
Also mad hicles £5-50 plus 30p.

Reading from 200-5625F used on Tricity and

it is req x

MULLARD, AUDIO AMPLIFIER MODULE
SPECIAL 8NIP PRICE 80p each. 10 for £5-40, 100 for $50.
Wirelass World about s year ago. We can supply

for pos

for 6V

ready e i y
RADIO STETHOSCOPE
Easiest way to {ault ind—traces signal
;v-ben signal stops you've found the fault, , Use it on “
. 1y wo

from aerial to speaker
Radio,

MAINS TRANSISTOR POWER
PACK

sets and

special transistors and all parts including probe tube and
crystal earplece. 83—twin stethoset instead of earplece 75p
extra—post and ina. 20p.

QUICK CUPPA

Mini Immersion Heater, 350w,
200/240v. Bolls fuil cup in about
two minutes, Use any socket or
lamp holder. Have at bedside
for tea, baby's food, etc. £1-85, post
and insurance 14p. 12v. car model
also avallable same price. Jug
beater #1-80 plus p. & p. 14p

MAINS OPERATED SOLENOIDS
Model 778—amalt but power-
tul 1° pull—approx, size 1§ x

1 x 1¢° 3
pull, Bize 2} x

Model 400/13°
2 x 19* 75p.
Modsl TT10 1{° pull. Bize 8 x
24 x 2}° #1-80 plus 20p post
and ina.

MAINS RELAY BARGAIN

Special this month are some single,

double and treble pole changeover

relays. Coatacta rated at 15 ampe.

Operating coll wound for 240V.

AC. Good British Make. Unused.

Size approx. 1}* x 1°. Open con-

struction,

Single pole $8p each 10 for §2-28

Double pole 38p each 10 for £$3-15

DRILL
CONTROLLER
NEW IKW MODEL
Electronically changes
peed from approxi-
10 revs.

peeds by finger-tip
control. Kit includes all
parts. case, everything and
full instructions. $1-60 plus
post and insurance.
Made up model also avail-
able. $8:86 plus 13p post & p.

SLIDE SWITCHES

Slide Switch., 2-pole changeover panel
mounting by two 8B.A. screws. Bize
approx. lin x {in rated 250V lamp.
@p each. 10 for S4p, 100 for £5-10. 500
for #84. Ditto as above but for printed
circuit Bp each 10 for 48p, 100 for $4-88.
Sub Miniature Slide Switch. DPDT 19mm
{lin approx,) between fixing centres.
18p. each or 10 for £1-08.

LIGHT CELL

Almost zero resistant in sun-
tight increases to 10 K Ohms
in dark or dull light, epoxy
resin selled. Size approx. lin dis. by }in thick.
Rated at 500 MW, wire ended, 43p with circuit.
Also ORPL2 light cell 46p.

TELESCOPIC
AERIAL
car radio

47 in, Hole in bottom for 8B.A. screw,
$8p. KNUCKLED MODEL FOR F.M.

0-8 AMMETER
2in square full vision for flush
mounting. Moving iron instrument.
Ideal for charger. Price 48p each. ||
10 for £3-90.

EXTRACTOR F.
Cleans the air at the rate of
10,000 cubtle ft. per hour.
Sultable for kitchens, bath-

changing

hardly be beard. Com|

casing with 5}° fan biades.
Kit comprises motor, fan
blades, shoet steel casing, pull
awitch. mains connector, and
fixing brackets, 8 plus 38p
post and ins.

BALANCED ARMATURE

Q
UNIT 950
500 ohm, operates spesker or micro- L 00

phone, #o useful in intercom or similar
circuits, 33p each, #8330 doz.

MICRO SWITCH
8 A changeover contacts, 9p
each, #1 doz. 15 amp. Mode
10p each or #1-06 dox.
MINIATURE
WAFER SWITCHES
2 pole, 2 way—4 pole, 2 way—
s pole, 3 way—4 pole, 3 way—32
pole, 4 way—3 pole. 4 way—13 pole
6 way—1 pole, 12 way. Ail at £0p
each, #1-80 for ten, your assortment.

—-E" REED SWITCHES
Glass d d_by 4

magnet—gold welded contacts. We can now
offer 3 types.

Desligned to operate

Adjustable output 8v., 9v., 12 volta for up to

BOOmA (class B working). Takes the place of any

of the following batteries: PP1, PP3, PP4, PPG,

PP7, PP9 and others. Kit comprises: mains
load

rectifier, and .
condensers and instructions. Real snip at only
83p, plus 20p postage.

‘Where postage is not stated then orders over
£5 are post free. Below £5 add $0p. Bemi-
conductors add 8p post. Over £1 post free,
8.A.E. with enquiries please.

J. BULL (ELEGTRICAL) LTD.

(Dept. E.E.) 7 Park Street, Croydon CRO 1YD
Callers to: 102/3 Tamworth Road, CROYDON
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RAPID
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TRANSFORMERS

all with 0-250 Volt primaries
Miniature

MM6 6 volts, 500 mA + 6 volts,

500 mA

MMI12 12 voles, 250 mA 4 12 volts,
250 mA

MM20 20 volts, 150 mA + 20 volts,
150 mA

m
€1-29 plus 13p p. & p.
L.T

LTI 6-3 volts, |-5 Amps 75p plus
8p p. & p.
LT2 63 valts, 3:0 Amps 80p plus
26p p. & p.
LT3 12 volts, I'5 Amps BO0p plus
26p p. & p.
LT4 12 volts, 30 Amns €132
plus 30p p. &
LTS 9-0-9 volts, 05 Amns 7Sp
plus 21lp p. &
LT6 12-0-12 volts, I 0 Amp 95p
plus 26p p
LT7 30-0-30 volts, I OAmp €1-87
plus 309 P.
Multi- npp
MT30/2 l2—IS—20 24-30  volts,
Amps £)-95 plus
30p p. & p.
MT60/1  0-5-20-30-40-60  volts,
10 Amp £1:97 plus
30p p. & p.
MT60/2  0-5-20-30-40-60  volts,
2-0 Amps €2:90 plus
34p p. & p.
Charger
CT{01 | Am, £)-00 plus 26p p.&p.

CTj02 2 Amp £1-25 plus 30p p.&p.
CT/03 4 Amp £) SO plus 30p p.&p.
Secondaries: 0-5-11-17 volts
Auto-transformers

AT30 30 Watts £1-18 plus 30p
AT7S 75 Wates €1 -8s plus 30p
ATISO ISOP\'Niup{CZ 5S plus 34p
AT300 Joopw'/vfn‘:'u 75 plus 42p

p. & p.
ATI1000 1000 Wates £8-90 plus 62p
&

P P.
All shrouded with terminal blocks.
AT30 0-110-240 volts. All others
0-110-200-220-240 volts
Speaker matching transformer
Tapped 3, B, 160. Will match
almost any speakers to any amplifier.
IS Wates max, 90p plus {09 p &p.

ALUMINIUM BOXES

with lids and screws

Type Length Width Depth Price p.&p.
GB7°* S54in 23in I{in 38p
4in
4in

4in liin

Iim
4in

p

* These
fit standard
veroboards

EQUIPMENT CASES
with sloping front panel
Type Height Width Depth Price p.&o.

SFI 2in S}in 'Zj»in 45p 12p
SF2 2in  7%3in dlin  60p 16p
SF3 2in 92in_ 4tin  75p 19p
Plain aluminium. Stove-

enamelled silver-grey

hammer finished, 20p extra |

CONSOLE CASES

in plain aluminium, ideal for mixers,
instruments, etc.

Type Width A B C D Price p.&p
GB20 Bin 9in 3{in 2in 3in £) 42 30p
GB2] 10in 9in 33in 2in 3in £1-58 30p
GB22 12in 9in 34in 2in 3in €1-72 30p

Idl
{ )
A . ( z

A

VEROBOARD
Size 0 1 matrix 015 matrix
2}in X J’m 22p 16p
24in X Sin 24p 25p
33in x 33}in 24p 25p
33in x Sin 27p 29p
17in X 24in T5p 57p
17tn x 33in £ 75p
Pins—elther size: packet of 36, 18p

ELECTRO LYTICS
1uF 19p 1,000uF 25V 27p
2uF 500V 20p 1,000uF 50V 39p
4uF 350V t4p 2,000uF 25V 36p
8uF 450V 16p L000uF S0V 53p
16uF 450V 17p 2,500uF 25V 45p
25uF 25V 7p 2,500uF SOV 60p
25uF SO0V 8p 3.000uF 25V  48p
32uF A4S0V 24p 5,000uF 25V S5Sp
SOuF SOV 10p 5,000uF SOV 98p
100uF 25V i0p 8-8uF 450V I8p
100uF SOV 10p 8-16uF 450V  20p
250uF 25V 12p 16-16uF 450V 27p
250uF SOV 17p 16-32uF 450V 61p
S00uF 25V l8p 32-32uF 450V 49p
S00uF SOV 2Sp 50-50uF 350V 318p

luF 63V 6p 10uF v 7p
2-2uF 63V 6p 16uF 40V 7p
auf a0V Tp 30uF ISV 7p
4-7uF 63V 6p 4IuF eV Tp
BuF ISV Tp 4TuF 25V ép
8uF 40V Tp 68uF 16V 6p
0, Vv m [ ép

10uF 25 6p 100uF 10V
ENTIRE MULLARD €15/016/017 RANGE
ALSO STOCKED

CASSETTE OWNERS!

For Phillps and similar cassette recorders.
PU12 Power unit for connection to 12V + or

E car electrical systems, .
giving 74V, stabilised output. £3 25

PUI4 As above but switched for -
, 74V or 9V output. £S Io

PP?S Malns power supply, output d
Htains po £1.95

All units are complete with cable and plug.

VARIABLE POWER SUPPLY
g\DUII 2450V .hcd 3, 45, 6,75

e v 0, 700,
9A1;p::slu ::(al S00mA £4.20

BATTERY ELIMINATORS

suitable for transistor radios

light current equipment

PP6 Input 240 volts A.C. Output 6 volts D.C.

PP9 Input 240 volts A.C. Output 9 volts D.C.
Price £1-30 plus [2p p. & p.

and similar

NEW NEW

ILLUSTRATED
1972-73
CATALOGUE

Post Free 15p
PANEL FUSEHOLDERS
For 20 mm fuses 1Sp
For 1} in fuses 18p
Full range of fuses stocked
|| CONTROLS, Log. or Lin.
Single, less switch, I1Sp
| Single, D.P. switch, 24p
Tandem, less swntch 40p
Sxn, 10k Q, 25k O, son.n 100k 0, 250k @,
SOOI((] IMa, 2Mq
! SLIDER CONTROLS, 87mm.
complete with knobs
Single, 44p; Tandem, 5S5p. 10kQ}, 25k,
S0k 1, 100k Q. log. or lin.
RESISTORS

Carbon
All S%, high-snbilny. El2 values.

W, 1p: IW, 1ip: IW, 4p; 2W, ép
Wire.wound
SW, 10p; 10W, 12p

TYGAN top quality loudspeaker covering
material. Please send 4p for samples, sizes and
prices.

BONDED ACRYLIC FIBRE

B.A.F. wadding, 18in wide, lin thick. The
.dudl lining for speaker enclosures. 25p per
yar

liveryday Electronws,

lugust 1972

GARLAND BROS. LTD

DEPTFORD BROADWAY, LONDON, SE& 4QN

PLUGS
Car aerlal I4p
Co-axlal p
B.I.N. 2 pin (speaker) 1p
0.U.N. 3 pin 13p
D.L.N. 4 pin i4p
C.LNC S pin, 180° 13p
CIN. S pin, 240° 15g
CIN. 6 pin i13p
lack, 2{mm unscreened p
Jack, 2{mm screened 19p
}ack. gzmm unscreened ':p
ack, mm screened -]
Jack, 1in unscreened 11p SOCKETS
Jack, %in screened 200 Car aerial 8p
Jack, stereo, unscreened 2Jp Co-axial, surface 8p
Jack, stereo, screensd 1Sp Co-axul ﬂush 9p
Phono_ plastic top 5P DUN. 2 pin (speaker) 10p
Phono, plated metal 12p DN pin 9p
Phono, fitted 4ft lead 3p D ‘NS pin. 180° 9p
Woander, red or black 3p NS pin, 240° 9p
Banana 4mm red or black S5p la.:l;. .Z{mm ' 10p
LINE SOCKET Jack, 3§mm 10p
Car aerial 14p  Jack, }in unswitched I1Sp
Co-axial 17p  Jack, in switched 17p
B.I.N. 2 pin (speaker) I1Sp  Jack, stereo, switched 24p
C.IN. 3 pm I15p Phono, single Sp
D..N. § pin, 180° 15p  Phono, 2 on a strip Tp
C..N. S pin, 240° 18p Phono, 3 on a strip 9p
lack, 3¢mm I15Sp  Phono, 4 on a strip 10p
Jack, }in screened 49p Wander slngle red or black Sp
Jack, stereo, screened 3p Wander, twin strip
Phono, plated metal i4p Banana 4mm, red or black ép
CAPACITORS 888%7';‘ 2883 SCIM I;p
2:2pF SO0V SIM Tdp  g.0033.F 125V FS.  ep
3:3pF 500V S/M  Tdp  9.0033uF 500V Poly. 6p
SpF 500V S/M 7dp  §.0033uF 1,000V MDC  ép
10pF 125V P.S. 5p  0.0036uF SO0V S/M  ISp
10pF 500V S/M  7ip  .Q0a7uF 125V P.§ %
ISpF 125V PS. 50 0.0047uF SO0V Poly.  6p
ISpF SO0V Cer.  4p  §.004a74F S00V S/M  20p
18pF 500V S/M  Tip  §.0047uF 1.000v MDC  6p
22pF 125V PS. 5P 0.00SuF 100V Mylar 3p
22pF 500V S/M  Tip  0.0054F  S0QV Cer sp
25pF 500V S5/M  T4p  .0068uF 125V P.S. 10p
27pF SO0V Cer.  4p  §.0068uF SO0V S/M  30p
33pF 125V P.S. 5P 0.0068uF 500V Poly.  6p
33pF 500V 5/M  Tip  g.0082uF 125V P.S. 104p
39F  S00V. S/M  Tip  g.0082uF 500V S/M  30p
47pF 125V PS5 5B 0gluf 18V Disc  4p
47pF 500V Cer 4P 0.01uF 125V PS.  104p
S0pF 00V §/M 74D g.0IuF 160V Poly.  4p
SepF 500V $/M  Tip  glghr 2%V MF s
68pF 125V P.S. 5P 0.0IuF 400V Poly. 3p
68pF 500V S/M Tip  g.0i,F SO0V Cer.  S5p
7SpF SO0V S/M 7P g.g1uF 500V S/M_ 30p
82pF 500V §/M  Tip  g.qikf 600V MDC 7p
100pF 125V P.S. 50 oloikF  1.000v MDC  9p
100pF 500V S/M 74P 0.0isuF - 160V Poly. p
100pF S00V  Cer. Sp ¢ 0I5uF 400V, Poly. 3p
1200F 500V S/M 7P 0.0p,F 100V Mylar  3p
S0pF 125V P.S Sp 0.022uF 18V Dic  Sp
IS0pF SO0V S/M  TiP  §.0Y34F 250V MF TS
IS0pF SO0V Cer. P 0.022uF 400V Poly. 3p
180pF 500V S/M  Tip  §.022,F 600V MDC Tip
2000F 500V S/M  7ie. g022uF 1.000v MDC ° 9p
2200F 125V P.S 50 0l033uF 250V MF 4p
2200F 500V Cer.  5p  .0313hF 400V Poi bt
250pF SO0V §/M 80 0.047uF 12v Disc  6p
270pF - 500V Car.  fe 0-0474F 160V Poly.  Ip
300pF SO0V 5/ 80 oloaur 250V MF. p
3300F 125V PSS 5P 0.047uF 400V Poly. 4p
330pF . 500V §/M 80 §.047uF 600V MDC 8
u p
390pF 500V S5/ 80 0.047uF 1.000v MDC 10
A70pF 125V PS. 50 0\uF 30V Disc 6
470pF 750V Disc 3 g hE 250V MF e
S00pF 500V S/M 8 o hF 200V Pty 5:
S60pF 500V S/M 8 o |uF 600V MDC 10p
680pF 125V P.S $o o \MF  1000v MBC 13p
680pF  S00V S/M 8 o & 250V M.F H
820pF 500V S/M 80 §y0nF T60v Poly.  &p
0-001uF 100V Mylar  3p g 33M¢ 2507 MPF. sp
0-00IuF 125V P.S 6o o37hF 400V Foil  10p
0-001uF 400V Poly. 3p o 33%C | Goov MOC 15
0-001 uF S00V  S/M 100 o 330F 250V M.F s:
0-00iuE 500V Cer 3B . 70 250v Foil 8
0-001uF 1,000V C 6p 4 47'7F 400V Foll lsp
0:-001SuF 400V Poly. 3 47’ F 1.000v MOC o’
0-001SuF SO0V S/M 0p V08 250y ME- 158
0-00ISuF 500V Cer, 5p | OM S P
0 0018uF SO0V S/M 10p Note .
0 -002uF 100V Mylar ip S/M=silver mica 1%, tol.
0 -002uF 500V Cer 5p P.S polystyrene 24%, tol
0-0022uF 125v P.S 6p MDC €. rating 0\
0 -0022ul 500V S/M 10p M.F Mullarp min. foil.
0 :0022uF 1,000V ™MDC sp Cer. = ceramic.
LOUDSPEAKERS
7 % 4 ins gn ‘: l% 8 x S ins, gg 2: g:';
a )
150 €140 150 €170
1P x 6ins. 3Q €232 8 in. round 30 €210
8q €232 |§ a g fg
1Sq €232 h
Flease add 20p p. 8 p. to all speakers

MAIL ORDERS: Some iteras have a post and packing charge
shown against them. Wherne p. & p. is not shown the charze
is I12p for any selection. When both classes of goods, are

ordered the charge is 12p plus any p, & p. charges shown.

{Overseas extra.)

Telephone 01-692 4412
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CONVERSATION PIECE

We talk about it a lot. Usually to complain,
more rarely to praise. Countless conversations
have been sustained on this single topic alone.
Weather.

All the paraphernalia of modern science and
technology is harnessed in the cause of weather
forecasting. Earth satellites report by radio what
their electronic instruments detect high up in
the atmosphere and computers devour this data
and then produce their predictions.

From such sophisticated methods, let us now
come back to earth and see what can be done in
the ordinary garden or backyard, with some
quite simple electronics. The Weather Station
featured this month is not a scientific instrument
of known and precise accuracy. Neither is it, on
the other hand, simply a toy. With its convenient
remote monitoring unit, the study of the
weather can become a new absorbing interest.

THE MEANS

The means, no less than the end, are of
interest, too. The Weather Station employs
sensors and transducers that convert physical
phenomena such as light, heat, moisture, and
wind speed and direction into electric currents.
These eclectric signals are used to produce a
visual indication on a meter.

Employed here in this simple system are the
same basic principles that are exploited on a far
grander scale in all manner of advanced elec-
tronic equipments used for industrial and pro-
fessional purposes.

Qur September issue will be published on Friday, August 18

EDITOR F. E. BENNETT °
ART EDITOR ). D. POUNTNEY °

M. KENWARD °
P. A. LOATES e

The Weather Station might well provide valu-
able meteorological data to back-up that casual
conversation in pub or train. It will certainly
give the student of electronics a convincing
demonstration of the inter-action between
natural forces and certain electronic devices.
Properties that provide the key to much modern
technology.

RESIST!

At least one reader has noted that for the
resistor, EVERYDAY ELECTRONICS uses a circuit
symbol different to that recommended as first
choice by the British Standards Institute.

We are not by nature rebels, but in this
instant we do feel that the long established
British zig-zag is, by far, a superior representa-
tion of the resistor (and its properties) than that
nondescript oblong box, long favoured by the
Continentals and more recently imported into
the U.K.

If the pint is sacrosanct, and Parliament
decrees that it shall remain despite impending
national conversion to metric measurement,
then surely the same privilege should be
accorded to the traditional British resistor
symbol!

BE. W. TERRELL B.Sc.
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 fully
protected, 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, £2-35.

Everyday Electronics, Fleetway House, Farringdon Street, London, E.C.4. Phone: Editcrial 01-634-4452; Advertisements 01-634-4202.
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what a BIND!?

Your copies of Everyday Electronics deserve a per-
manent Home!

An Easi-Binder is now available handsomely finished
in orange de luxe Balacron with black lettering on the
spine. It holds 12 issues of Everyday Electronics. -

Order your binder from Binding Dept., IPC Magazines o o
Ltd., Carlton House, 68, Great Queen Street, London W.C.2.

The price is 88p, including postage and packing.

= o o
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Tms Drill Speed Controller is an extremely
useful addition to the handyman’s work-
shop. The unit will provide continuous control
of speed of any a.c. mains operated series wound
brush motor—most commonly used in hand
electric drills and food mixers. Speed control is
from approximately half full speed (which could
be in excess of 1,000 r.p.m.) down to less than
15 r.pm. The advantage of using electronic
control is that one can obtain this dramatic
variation without necessarily losing torque.

Even the newcomer to electronics will prob-
ably be surprised by the absolute simplicity of
the circuit to be described (only five “electronic”
components are used) and the unit can be made
in one evening for a fraction of the cost of a
commercially made equivalent. Making use of
a standard electrical wall box simplifies mech-
anical construction and gives a very professional
looking end product.

THE THYRISTOR

A thyristor or controlled silicon rectifier
(CSR) is used to control the main current
supplied to the motor; as this may be a new
component to some readers we shall briefly
describe the functions of this type of device.

Its symbol and designation are shown,
together with a typical type in Fig. 1. The
similarity of its symbol to that of a diode is
deliberate because, to some extent, it shows
similar properties. The anode and cathode are
the main electrodes through which current can
be made to pass and the third electrode—the
gate—is used to effect control of this current.

If connected into a circuit passing alternating
current the thyristor presents a high resistance
when the cathode is positive with respect to the

526

anode (just like a conveational diode) but unlike
a conventional diode it also przseats high
resistance the other way. If, however, the anode
is made positive with respect to the cathode and
at the same time the zate is made positive with
respect to the cathode the device will pass cur-
rent :n the forward biased direction. The reverse
charzcteristic is not affected by the gate.

The interesting thing about a thyristor is that
once it starts to pass forward current it wzll
oontinue tec do so even though the positive
signal on the gate is removed; the anly way the
device can be “turned off”’ is for the current
passing through it to fall below a cartain value
—this is called the holding current.

If we were using a direct current supply we
would somehow have to interrupt the flow of
current; in the case of a.c, however, the direc-
tion of current flow is reversed daring every
cycle of the mains and this effectively breaks
the flow and the device will turn off The thyris-
tor then stays off until such time thar the gate
is once more made pasitive with respect to the
cathode.

Fig. 1. Circuit symbol and typica’ controlied
silicon rectifier.
LONG TAG “CATHODE”
SHORT TAG “GATE”

ANODE (a)

GATE €g) /- ‘)
/

CATHDOE (k)
BODY "ANOOE
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E_Iectronic speed control for small
A t_ilectric drills and food mixers.
By Mike Hughes

_‘ % | >

: =)
) Approximate
cost of
components
£2-10 inclusive

Everyday Electronics, August 1972

THYRISTOR TYPE

Unlike a transistor the thyristor has no linear
slope to its characteristic and is either present-
ing very high or very low resistance fo tke flow
of current. This means that there is never a
great deal of power dissipated within the device
and its temperature does not rise excessively
even though it may be handling high curreats
at high voltages.

The thyristar we shall usz2 (CRS3/40) kas
reverse and forward blocking voltages of 400
volts and when switched on can hand'e curreats
up to 3 amps. To switch on we must make the
gate at least 2 volts more positive than the
cathode and allow at least 2) milliamps gate
current to flow for about 1:-5 micreseconds (this
is approximately the :ime it takes the devce
to switch on and for holding carrent to be

Flg. 2. Circuit diagram of the Drill Speed Con-
troller.
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established). The holding current minimum
value is approximately 10mA—if the anode/
cathode current falls below this level the device
turns off.

CIRCUIT DESCRIPTION

The circuit of the speed controller is shown
in Fig. 2. The simplicity of the circuit is a little
deceiving because the way it works is not quite
as obvious as you might think at first sight. As
we shall be operating from alternating current
we shall assume that all voltages and waveforms
are described relative to the “neutral” line, i.e.,
the line feeding the cathode of D2 and the
motor. The “live” line will thus alternate from
positive to negative.

During negative half cycles CSR1 will be
reverse biased and can never be made to con-
duct therefore no power will be fed to the motor.
For identical reasons D2 will not pass current
therefore there is no dissipation within R1 and
VRI1.

During the first positive half cycle the poten-
tial difference across CSR1 will build up in the
forward biased direction but as yet no conduc
tion will take place. However, while this is
happening D2 becomes forward biased and the
potential at the wiper of VR1 (point B) will be
rising in a positive direction—the peak voltage
it can rise to is set by the potential divider effect
of the wiper’s position. As no current is, as yet,
flowing through the motor the potential at the
cathode of the thyristor will be the same as at
the cathode of D2, thus we can say that the

Fig. 3. In the absence of feedback voltage,
these graphs show the voltage variation at
points A, B and C. The points in time over
which the trigger point can be controlled are
from zero to halfway through the positive half
cycle.

+MAINS PEAK ——

POINT A 0 Vi

~MAINS PEAK
POSITIVE PEAK

+2v
0 Z

POINT B

—MAINS PEAK
TRIGGER POINT
+MAINS PEAK \/-\

POINT C
HOLDING

CURRENT

LEVEL
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potential at point B is rising positive with respect
to the cathode and D1 becomes forward biased.

As soon as the potential at point B rises to
about 2 volts positive with respect to the cathode
of CSRI (assuming the wiper has been set at a
position where this can happen) the thyristor
will start to conduct and the full mains voltage
appears across the motor.

Diode D1 now becomes reverse biased and no
more gate current flows but because the thyris-
tor is passing much more than the holding
current it does not turn off. All this happens
before the mains positive half cycle has reached
its peak.

As the positive half cycle returns towards
zero the current through the motor will fall—
eventually to below the holding current—and
the thyristor switches off; it stays off during the
negative half cycle and in the absence of any
other effects would be triggered on again some
time during the first half of the next positive
half cycle.

FEEDBACK

By adjustment of VR1 one can alter the
position in time of the instant point B reaches
2 volts relative to the time of the start of the
positive half cycle; thus we can control the
length of time before the thyristor is triggered
and mains is applied to the motor during the
early part-—the first 90 degrees—of the cycle. If
we trigger early in the cycle more total power
will be fed to the motor than if we triggered
later.

Because, at best, only the positive half cycles
can be used to power the motor it will not run
at its full speed because we are halving the total
energy supplied. By adjusting the total energy
fed to the motor by setting VR1 at different
levels we can influence the speed but at the
expense of torque.

This circuit however goes quite a bit further
and compensates for the apparent loss of torque
at low speeds. This is brought about by a signal
that is fed back to our circuit from the drill
itself.

There is always a certain amount of remnant
magnetism left in the iron that makes up the
field coil of a motor and if the armature is spun
within this remnant field the motor will behave
like a dynamo producing an output voltage—in
a series wound brush motor this will be in the
form of a d.c. level and will be directly propor-
tional to the speed at which the armature is
turning.

You can see this effect quite easily if you
connect a 10V d.c. meter across the input leads
to the motor (it must not of course be plugged
into the mains while doing this) and spin the
chuck—if it is a drill—by hand. Remember while
doing this to press the starting switch otherwise
no current can flow through the meter! Even
at low speeds you can detect several volts.
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Resistor

R1 10k(2 5W wirewound

Potentiometer
VR1 2k()

Semiconductors

2W wirewound

CSR1 CRS3/40 or any 400V 3A thyristor
D1 1N4004
D2 1N4004

Miscellaneous

3 inch length of 2 inch wide tag strip, smali
aluminium bracket—for mounting CSRI,
insulated knob—preferably push-on type,
MK double wall box type 2025, MK 13 amp
unswitched socket, MK standard cover plate,
three core mains cable—length as required,
two 4BA countersunk screws—to mount
circuit board, short length of connecting
wire, grommet, mains plug—fused 13 or
15A type.

\ J

TORQUE

If we assume that this can happen to the
motor in our circuit a rather interesting state of
affairs is set up. During the negative half cycle
following the first cycle when we set the motor
going the armature will freewheel because of its
inertia and now instead of the potential at the
cathode of the thyristor being the same as that
of the cathode of D2 (as was the case before
switch on) the potential at point C will be a
few volts positive—depending on the actual
speed of rotation of the armature during its free-
wheeling action.

This voltage will be maintained well into the
next positive half cycle. This means that the
potential at B will have to rise to a higher level
if the gate is to be made 2V more positive than

the cathode; thus firing during this positive cycle
will occur later (it might not even occur at all
if the wiper of VR1 is set low down). This
reduces the energy fed to the motor and it will
slow down until the next cycle when the ‘“back
voltage” produced will be less and triggering
will occur slightly earlier in the cycle.

If the motor is subjected to heavy torque
there will be a tendency for the motor to slow
up dramatically during the freewheeling (nega-
tive) half cycle and thus the feedback voltage
will be less allowing extra energy to be fed in
when the next trigger cycle comes along. This
extra energy will compensate for the increase
in torque.

The net effect of this is that the motor will
keep running at its lower speed but the amount
of energy being fed to it will be hunting up and
down as torque is applied and removed. The
speed is altered simply by setting the potential
at which point B can fire the thyristor,

When running at very low speeds with very
little torque applied the freewheeling action of
the armature may continue over several full
cycles before extra energy is applied. The motor
will appear to “hunt.” The effect is known as
“skip cycling” and is inherent to this sort of
circuit; as soon as torque is applied the skip
cycling will stop and very steady low speed
operation will take place.

The waveforms at points A, B and C are shown
in Figs. 3 and 4, these may help in explaining
the method of operation.

CONSTRUCTION

All components are mounted on a 3 inch
length of 2 inch wide tag board which will ulti-
mately be mounted in one half of an MK double
wall box. The advantage of using this box is
that not only does it make a very convenient
and nice looking housing but is amply insulated
because you must remember that all the

DRIVEN | FREEWHEELING PERIDD —=| PENGE [ FRgrag EELING
POINT A
Fig.4. A typical example *VET——— R
of low torque allowing FEEDBACK
the feedback voltage to VOLTAGE
suppress triggering for
the_ whole. of one cycle TRIGGER POINT TRIGGER POINT
(skip cycling).
+av
POTENTIAL I
DIFFERENCE
BETWEEN
POINTS B AND C
—MAINS PEAK \
THYRISTER DOES NOT TRIGGER
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DRILL SPEED CONTROLLER

)

Fig. 5. Complete layout and wiring of the Drill Speed Controller.
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circuitry is live to mains voltages.

The thyristor is mounted on a small aluminium
bracket that is bolted to the tag board. The
bracket acts as a small heat sink and easily
disposes of any heat generated by the thyristor.
Resistor R1 must be a 5 watt wirewound device
and VRI1 should have a rating of at least 2 watts
and again should be wirewound. There is quite
some latitude in the ohmic value of the latter.

If you cannot get a 2 kilohm potentiometer
any value up to 5 kilohm will do but the range
of control will tend to be cramped towards one
end of the movement, The diodes D1 and D2
must be capable of withstanding full peak mains
voltage and although the current passed is com-
paratively small the most convenient devices
are 1N4004 one amp rectifiers, which are easily
obtainable and relatively cheap.

Mains input to the unit is from a 13 or 15 amp
fused plug connected to a flying lead entering
the case through a grommet. The output to the
motor is via a standard MK 13A socket that
conveniently bolts into the other half of the box.

Once the component board is completed and
wired to the socket (Fig. 5) it should be fixed—
using countersunk screws—to two of the recessed
tapped holes of the box and a standard cover
plate is drilled to allow the spindle of the poten-
tiometer to protrude. Screw the cover plate into
position using the other two tapped holes and
fix an insulated knob on to the shaft. Make sure
that no metal parts of the potentiometer can
be touched just in case there is an internal short.

OPERATION

When using the controller with an electric
drill it is just as well to remember that, although
the drill may be turning at low speed, if the
torque applied is high you might be applying
more electrical energy than you think ard as
some drills have a cooling fan coupled with the
armature there could be an increase in tempera-
ture of the drill itself.

Provided common sense is used this does no
more harm than the occasional overload but
if you allow overheating to persist without suffi-
cient cooling time you could burn out the
armature! G}
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Protect your home from any unwanted intruders
with the invisible beam of our burglar alarm. As
soon &s the infra-red beam is broken a warning is
given for 1 minute, the alarm then reverts to standby.

Capackance T\eter

Sort out any unknown or unmarked capacitors
with values up to 3uF with this meter, Simple to use
the meter will form an excellent piece of test gear
for the work bench

£ TOW Radio Funer

A simple long and medium waveband tuner for
use with any amplifier, tape recorder or record

Al inthe
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On sale Friday August 18.
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0 you envy those fortunate folk who own
the last word in test or hi-fi equipment?
Do you sometimes wish that you could enjoy
the same standard of professionalism in your
home? If only it was not so expensive. Well now
you can; your equipment may not be to the very
highest standards, but price for price it will be
of a higher standard than ordinary equipment.
You can do this by taking advantage of the
many types of construction kits for radio, hi-fi
and electronic equipment that are advertised by
many firms and, more particularly, for hi-fi, the
v.hf. radio tuner and record player kits avail-
able in many types, prices and sizes.

CONSTRUCTION

It is not necessary for you to have a degree
in electronic engineering, or that you should be
a specialist in electrical equipment. Many of
the kits now on sale are easy to build, both in
time and effort, and will provide a great deal
of pleasure, both in the building, and in their
use afterwards.

Why build a kit? Here are two reasons: firstly,
there is a saving in cash, exactly how much will
depend on the piece of equipment you intend
to build.

If you were to build, say, a high quality record
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player, while it would not necessarily be cheaper
than a commercial record player, it would cer-
tainly have a better performance than a com-
parably priced commercial unit.

Secondly, you could of course build to your
own design, bat in the first place this assumes
that you have the knowledge to design such a
unit and, secondly, although you might well
end up with a sophisticated design, the finished
unit would probably have a distinctly “home
made” appearance. Kits do have the consider-
able advantage of professionally styled appear-
ance, which would otherwise be difficult to
achieve at home.

Quite apart from the knowledge that you will
have created something that will be acceptable
to your family and friends, when the time comes,
who would be better qualified to service it than
the man (or woman) who built it.

TYPES

Basically kifs come in two types: The “little
bits” type, in which, when you open the box,

The heading photograph shows a Transona
Five radio kit from Radio Exchange Co., under
construction. This type of kit is suitable for a
first project.
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you find yourself with all the individual com-
ponents, one at a time, and the obvious assump-
tion that you have enough electrical knowledge
to sort them all out for yourself,

Then there are the “big bits” type where, on
opening the box, you find yourself the proud
possessor of a number of ready wired panels,
or modules, which need only be connected
together, to make whatever it was you had in
mind. This type is very much more simple and
quicker to assemble.

These are the two fundamental types, and
which one you decide to buy would depend.on
your present knowledge, and/or whether you
wish to learn as you build. Some kits, especially
some of the “little bits” types are very instruc-
tive, while the others enable you to put the
equipment together in the shortest possible time,
and with the least chance of errors in assembly.

f 197 Vf/ 190 \

g

g
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The very comprehensive tool kit sold by Heath
(Gloucester) Ltd. This firm market *‘Heathkit”
kits.

TOOLS

It will be necessary for you to have some small
hand tools, which should include, a small electric
soldering iron, of about 25 watts with a 3/16
inch diameter bit, a pair of small wire cutters, a
pair of small tapered nosed pliers, and one or
two screwdrivers. Most of which with the pos-
sible exception of the soldering iron, you
probably own already.

A multimeter is not absolutely essential, but
it is highly desirable. This piece of equipment
is moderately expensive (about £8 for a reason-
able meter), but with care, should last for years.
It would justify itself during its lifetime, merely
on the strength of the many checking jobs it
would simplify.

SOLDERING

Do not be afraid of that soldering iron. Solder-
ing is not the exact science that it is sometimes
made out to be, and with modern resin cored
solder and the correct iron, for the type of work
you would have to do, nothing could be simgler,
providing you use a little care and common
sense.

When making soldered joints, there are tkree
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golden rules. First, make sure that the two
pieces of material you wish to solder together
are clean. That is, free from grease and free
from insulation material like wax, enamel or
any form of plastic. The second rule is never
ever use any solder or flux on any electronic
equipment except the resin cored type specifi-
cally sold for the purpose.

Thirdly, put the solder on to the joint, and
not on to the iron. Allow the solder to flow
around the joint, but be very careful not to
overheat the compenents you are soldering.

It is better to use a hot iron “quickly,” than
a cooler iron which must be held onto the
joint for a longer time, thus allowing the heat
to travel along the wire to the component, which
may become almost as hot as the solder and
be permanently damaged. This is very impor-
tant with transistors.

It would be a good idea, if necessary, to
practice making soldered joints with odd lengths
of wire, before you start assembly of your kit.

HEAT SHUNT

Using a ‘““heat shunt,” your long nosed pliers,
held on the component lead between the com-
ponent and the soldering iron, to keep the heat
away from the comparatively fragile component,
will save a lot of worry. A heat shunt should
always be used when soldering transistors.

When completed, the soldered joint should be
bright and shiny, arnd not crystalline as it would
be if you moved the two parts before the solder
has had time to cool and set. The photograph
shows how to use a heat shunt and a good
finished joint.

i

Photograph showing how to use a pair of pliers
as a heat sink for soldering transistors.
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A rather more ambitious kit, the Heathkit ser-
vice oscilloscope. A large saving can be made
by constructing your own test equipment of
this type.

HIGH VOLTAGE

It is as well at this stage, to realise that there
is some element of danger in most electrical or
electronic equipment; if you are worried about
building mains powered equipment, then all is
not lost. There are still the transistor radio kits
for you to build. 2

These transistor radios often provide added
facilities not found on commercial types and
are in every sense portable, as well as being
free of high voltages. One of the many small
radio kits available would make a good first
project to get you used to the techniques.

COST

There would seem at first sight to be a very
large difference in the cost of kits from the
various manufacturers, The reason for this
apparent difference can often be seen in the
manuals provided with the Kkits.

Some manufacturers supply a very compre-
hensive book, which will provide all the infor-
mation you could possibly need, both in the
theory and the practice of building their Kit.
This applies particularly to the “little bits” kits,
although there are some kits which are obviously
intended for those who have already a working
knowledge of electronics, and thus have only
a limited amount of information.

The module type kit will generally provide
a book or data sheet that will tell you what is
required to connect up the separate panels, and
a few do give a basic description of how the
equipment works, but not a full description
of the theory.

So, before you buy, ask to see the manual,
and see if you can understand what is expected
of you. You do not have to understand how the
equipment functions, but you must understand
how to put the parts together. Generally, the
more expensive kits have the more informative
manuals.
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AFTER SALES SERVICE

Some suppliers provide a repair service for
their customers, but if you can understand what
is needed you should not need their help, with
a consequent saving in time, effort and money.
You will also get greater enjoyment from having
built the equipment unaided. Nevertheless,
check that your kit could be repaired by the
supplier, should you have trouble.

It would be advisable, if you have never built
any electronic equipment before, to start with
a small kit, as previously indicated. The con-
fidence you will ebtain, plus the experience, will
stand you in good stead if and when you want
to build something more ambitious. But what-
ever you do, do not rush the job.

UNENDING

There is one snag; the process seems to be
never ending, when you have improved your
record player, you will feel that you ought to
bring your radio up to the same standard, and
then your loudspeaker system up to a quality
that will do justice to the equipment you have
already built, Or you might wish to construct
some test equipment for your workshop, the
possibilities are endless.

You can spread the cost, and for that matter
the time, over as long a period as you wish.

Finally, comes the compensation for all your
effort, when you have built it, whatever it may
be, and your friends show their interest, you
will have the satisfaction of telling them not
where you bought it, but who built it. D]

The Radio and TV Components Unisound
stereo record player. This kit is of the module
type which can be assembled in a relatively
short time.
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ByMlke Kenward

INCE we seem to have more

than enough news of suppliers
and new products this month we
will quickly get down to buying
problems for the constructional
projects and then look at the
news. There is just one point that
has come to light from last months
articles; the 0-5 pF tantalum
capacitor specified for the Shaver
Inverter is not readily available.
A 0-47 pF type can be used and
it does not in fact have to be
tantalum.

Through The Lens Light
Meter

Although the Through The Lens
Light Meter is very simple to
build, when properly calibrated
and used it could prove invalu-
able. One important factor in the
construction of this unit is the
camera design and how it affects
the layout of components in the
case.

The case used for the prototype
was originally a clear plastic box
with hinged lid but any small box
will do and some of the slide
boxes supplied by film developing
firms may be suitable.

Buying problems should be
limited to the microswitch and
the meter. Although there are
many microswitches available a
small one must be found if the
case size is to be kept small
Different shops sell different types
and if you want a small one
unfortunately you will just have
to look around until you find one
—the current and voltage rating
are not important in this design.

The meter is of course the most
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expensive part of this unit and
will probably cost about £2. One
of the SEW MR38P, 1001A types
will be suitable. However, if you
can find a small 100prA meter
(moving coil type) cheaper, then
this would be suitable. The
scale will have to be recalibrated
so do not worry about how it is
designated when you buy it.

Drill Speed Controller

No problems with buying for
the Drill Speed Controller, the
case can be obtained from most
electrical suppliers as can the
socket and blank panel used, if
the supplier does not have these
items he should be able to order
them for you. It is worth noting
that all the MK parts can either
be obtained in white or cream and
a better appearance will result if
you get all one colour. Fixing
screws should be supplied with
the socket and cover plate.

The CSR (thyristor) used can
be any 400V, 3A type if the
CRS3/40 is not available. Just in
case anyone is wondering, this
unit is net suitable for use as a
light dimmer but we may pub-
lish such a design in the future.

Weather Station

Not really any actual problems
with buying for the Wgzather
Station but a few points that must
be noted. Firstly the two pots
used for the wind direction vanes,
these must be easy to turn, be of
such a design that the stops can
be removed and be of carbon
construction—not wire wound.
We have found that the plastic
spindle types often fill all these
requirements and two of these
should be modified as indication
in the article.

The motor used for the wind-
speed section can be any small
model makers motor; the method
of securing this to the case will
vary according to the motor used.
The three cup rotor can be fab-
ricated from any suitably shaped
items but a kit of all the rotor
parts and the two windvanes is

available from &ﬁge?g, ;§| Sey-
maur Road, Tilbury, M18

7AP_ al~T~coSTOF 5 obfﬁcmrné
postage=-mail orderonty.

When buying the moving coil
meter look for the cheapest ImA
design with a large scale; this
scale will have to be redesignated
for each range of the instrument.
The case used for housing the
monitor unit in the prototype was

purchased from G. W. Smiths but
we believe a number of other
firms can also supply this case.

New Products

For all newcomers to stereo
hi-fi reproduction. Linear have
announced a low cost amplifier
providing S watts output (they
do not state if this is an r.m.s.
or peak figure—or the speaker
impedance used), with a fre-
quency range of 20Hz, to 20kHz
(this is not the same thing as
frequency response). Price is
£17-50 which seems reasonable
but we would like to see proper
figures quoted, not nondescript
ones. Linear give a 12 month in-
clusive guarantee—more litera-
ture from your local dealer or
Linear Products Ltd., Electron
Works, Armley, Leeds, LS12 3SA.

A 12V Invader soldering iron
has recently been introduced by
Adcola products, who advertise
in our pages. Designed to operate
from a 12V car or boat battery,
the iron is available in two sizes,
%5 and !4 inch bit diameter, rated
at 23 and 27 watts respectively.
The ircn is provided with croco-
dile clip connections, 12ft of lead
and a fire resistant transit cover
which fits over the element and
bit, allowing the iron to be
stored away without having to
wait for it to cool down. The 3%
inch bit model costs £2-37 and
the 14 inch model £2-47.

Suppliers

Two news items concerning sup-
pliers, the first, whichis of general
interest, is that G. W. Smiths and
the Laskys group have merged.
These are probably the two
largest companies retailing hi-fi
equipment and electronic com-
ponents. It has been stressed by
the officials of Audiotronic Hold-
ings Ltd., a new company formed
to amalgamate the two companies,
that there will be no change in
trading policy or shop names etc.
A possibility arising from the
merger is the opening of a new
shop somewhere outside the
London area, but this may be well
into the future.

Of more direct interest to
readers is the opening of a new
shop by Henry’s Radio Ltd. at
404-406, Edgware Road, London,
W.2. This new branch should have
been open a few weeks when
you read this; it will carry mainly
components plus audio equipment
and test gear.
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A simple light meter for use
with single lens reflex
cameras.

By E. B. Eves

- N
I .

./ Approximate

) cost of
components
£2:75 plus case

v

iTH the dramatic fall in price which has

taken place over the last few years many
more people own single lens reflex cameras than
would have seemed likely even five years ago.
As most of these cameras are fitted with inter-
changeable lens systems there is a much greater
scope for using a camera for ‘“unusual” photo-
graphy, employing the use of extension tubes
or telephoto lenses.

Many people use their cameras as an extension
to another hobby. In this connection bird
watching and other naturalist pastimes come to
mind in conjunction with a camera and tele-
photo lens, while many collectors of small items
such as stamps and coins, make use of extension
tubes to take close-up pictures of their specimen

) pieces.

The main problem which arises in both these
\ cases is that of finding the correct exposure.
’- The technique of taking several exposures is
suitable if cheap film is being used but becomes
rather expensive if colour or special films are
employed. The meter described below overcomes
this problem, although it is only really suitable
\ if the camera is being used on a tripod, as the
v viewfinder has to be obscured while the meter

*is in use.
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Fig. 1. Complete circuit diagram of the Through
The Lens Light Meter.

THE CIRCUIT

The circuit is a simple one using a photo con-
ductive cell, a meter, a silicon diode, a battery
and two resistors, one fixed and one variable.
The circuit is shown in Fig. 1.

To describe the action of this simple circuit
let us assume that it is in two parts, the first
consisting of Bl, S1, R1 and D1. It will be seen
that with S1 closed, current will flow around the
circuit since D1 is forward biased. In this
condition the diode, which is a silicon type, will
always have a voltage of approximately 0-6
volts across it.

It is this small voltage that is measured by
the second part of the circuit which is a low
range voltmeter formed by PCC1, VR1 and ME1.
Once VRI1 is set the voltmeter will read a value
dependent onthe resistance of PCC1;the voltage
being measured is always steady at 0-6 volts.
Since the resistance of PCC1 varies in proportion
to the level of light falling on its surface ME1l
will, in fact, indicate the light level.
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THE CASE

The construction of the case depends on the
type of camera to which the device is to be
fitted. The case shown in Fig. 2 was designed
to fit a camera where the accessory shoe is
mounted directly above the eyepiece.

The only requirement is that when clipped
into the shoe the grommet surrounding PCCl
must be centred against the view-finder. The
micro-switch S1 is depressed by the pressure
against the camera and “automatically” switches
the circuit on. The case used can be any plastic
or metal case of minimum dimensions 2 inches
by 13, inches by 134 inches but this size will
depend on the meter available.

CONSTRUCTION

The components can be mounted as shown
in Fig. 2. The photo-conductive cell must be
provided with sufficient lead length to allow
it to be positioned as described above.

Start construction by mounting S1, PCC1, ME1
and Bl inside the case, Bl can be mounted by
a small- Terry clip with a flat brass connector
at each end, held in place with foam rubber
glued to the side of the case.

Next attatch R1 and VRI1 as shown, connect
up S1 and PCC1 and finally solder in diode D1
using a pair of long nose pliers held on the
wires to prevent heat from the soldering iron
damaging the diode.

COMPONENTS

The photo-conductive cell PCC1 is an ORP 12
or similar type. The meter can be any small
inexpensive 100pA moving coil type. The front
of the meter is removed to allow a paper scale
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to be fitted over the existing one.

Alternatively if some care is taken a slot can
be cut in the upper edge of the front cover,
when it is removed, using a hot sharp knife
blade and finishing with fine sand paper, in such
a way that a very thin piece of aluminium,
sprayed with white paint and calibrated (on
both sides if required), can be slid in over the
top of the existing scale and beneath the pointer
of the meter, Fig. 3. By this means scales cali-
brated for different film speeds may be prepared
and fitted easily. The method of calibration will
be described later in the text.

The variable resistor should be a 15 kilohm
carbon skeleton preset type mounted in such
a way that it can be set by means of a screw-
driver.

I I T TE: o)

Fig. 3. Method of inserting various scales in the
meter movement.

SETTING UP AND CALIBRATING

When the circuit has been wired up and
checked the photocell should be pointed into
a fairly dark corner and the micro-switch
pressed. The meter should give a reading and
moving the unit about should change this
reading as the light level changes. If this is not
the case the circuit should be re-checked. The
light meter may now be mounted on the camera
which should be set on a tripod with the normal
lens fitted, pointing at a plain white surface.

The camera need not be focused, indced, if
the surface is not uniform the camera being out
of focus as far as possible would be an advan-
tage. The white surface should be illuminated,
preferably by normal daylight. The meter will
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give a reading dependent on the light level.

An ordinary light meter is used to determine
the light level from the surface at the camera.
The camera is then set up using this reading.
at 'io of a second, for the film normally used.

The needle on the light meter is set to centre
scale by means of the resistor VR1. The point
at which the needle rests must be marked ‘.
If the aperture is now opened by exactly one
stop the needle will move, its new position
should be marked ‘., if closed to one stop below
the original the scale must be marked %. This
is repeated at one stop intervals until a scale
as shown in the photograph is obtained.

The scale is now calibrated for the chosen
film speed, other scales may be made by setting
the camera to a chosen aperture and marking
the scale with the corresponding shutter speed,
the variable resistor must not be altered after
the initial calibration, and can be sealed with
a spot of candle wax dropped, hot, onto the
centre of the preset.

If two film speeds are normally used the
scales for them may be marked on one scale.

USING THE METER

When the meter has been completed an easy
check can be carried out to see if the calibration
is correct. The camera is mounted on a tripod
with the normal lens fitted and a meter reading
of the exposure required is taken by means of
a normal light meter. The meter described
above is then fixed to the camera and the
aperture adjusted until each speed in turn is
reached. The corresponding aperture should
coincide with the required exposure as found
by the other meter.

In general, to use the through the lens meter
a shutter speed is selected, the camera focused
on the subject and the aperture adjusted until
the needle rests on the selected shutter speed @

4 SEE N
Components.... SHOP
TALK

Resistor

R1 1-5k€2 iW 4 10% carbon
Variable Resistor

VR1 15k skeleton preset
Diode

D1 OA 202 or any small silicon diode

Miscellaneous
PCC1 ORP 12 photo-conductive cell
ME1 100.A moving coil meter, small type
B1 1-5V HP7 battery
S1 S.p.s.t. miniature micro-switch or

small push button

Case (see text), grommet to hold PCC1, wire,
metal for baltery connectors and mounting
bracket, fixings for mounting bracket, small

\ Terry clip
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(@ guide to circuit

Switches

~ Single pole single throw make
G—2e==. 8 contact
¢ Single pole single throw break
—_—
contact

__O/Q_ ¥ Single pole double throw change-

TR over break before make

___O/p-—— s Single pole double throw change-

L over make before break

D —— s Single poledouble throw centre off

—_—5 Oo—— g Single pole push to make contact

Single pole push to break contact

= Single pole push button change-
over break before make

s Single pole push button ¢change-
over make before break




o]

=]
3_

(o]
|
" e sb
[o]
; ]
Relays
(o] ®

.__o"/A—— RLBY

S
A

/‘_Lo RLEA

_—-@) RLES.

1

Double pole multi-way switch
(usually rotary). Having one break
before make pole and one make
before break pole. Each pole has
a suffix letter after the switch
number. The dotted line indicates
that two or more poles are oper-
ated simultaneously

Relay coil with resistance indica-
ted in ohms. Relay coils are
annotated RLA, RLB, etc. The
number of contact sets operated
by the coil is shown under the
coil annotation e.g. ISL_B

5

Make contact

Break contact

Changeover break before make
contact

Changeover make before break
contact

Changeover, both sides stable—
no normal rest position.



ELECTRONIC CIRCUITS -
.....IN THEORY and PRACTICE

TEAGH-IN

By Mike Hughes M.A.

| [ | ) REACTANCES INDUCTANCE

T HIs month we’ll begin with an experiment to
illustrate a.c. resistance. You will need a
reasonably high resistance a.c. voltmeter. This
is to show that although a capacitor will block
the flow of direct current, alternating current
appears to flow.

Make the circuit of Fig. 1 and measure the
r.m.s. a.c. voltages at points A and B. You should
find that (making allowances for experimental
error and component tolerances) that the a.c.
potential at point B is approximately half that
at point A. This means that current must be
flowing “through” C1 otherwise the potential at
B would be the same as at A.

As the potential we measure is approximately
half the supply voltage, this means that the
resistance of Cl to the flow of current must be
approximately half the total resistance of R1
and Cl1 in series.

Fig. 1. Circuit diagram for experiment to iliustrate
capacitor reactance and impedance. Capacitor
C1 must not be an electrolytic. Try different
values of C1.
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AC RESISTANCE

Resistance to a.c. by a capacitor is not a
simple thing like that of a normal fixed resistor,
because it will vary with frequency. Its effect
is very similar and hence we measure it in ohms,
but, we also have to state at what frequency we
are quoting the value.

To distinguish it from conventional resistance
we call this effect of the capacitor, “reactance”
and it can be fairly easily calculated for a given
value of capacitance at a certain frequency from
the following expression :

. 1
Reactance of capacitor X,, = m
Where X, is in ohms, = is the constant 3- 142, f is
the frequency in Hz and C is the value of the
capacitor in farads.
Thus we can calculate the reactance of our
0-224F capacitor at 50Hz:

1

Xe = 57X 30 x 0°00000023
= approx 14,000 ohms or 14 kilohm

We therefore say that the reactance of a
0-22uF capacitor at 50Hz is approximately
14 kilohms. > ¢

Do you notice, though, that this is much less
than half the total resistance of R1 and X. added
together. When dealing with capacitors and
resistors in series we cannot simply add resist-
ance to reactance to obtain what you might call
the total resistance. We have to do it in a much
more roundabout fashion and the end result

Everyday Electronics, August 1972



(although still measured in ohms) is called the
“impedance” and is usually given the symbol Z.

For a single resistor and single capacitor in
series the impedance Z is calculated as

Impedance, Z = v/(R? + X.2)

where Z, R and X, are measured in ohms.
This means that the impedance Z of our
circuit is:

1/(22,000 x 22,000 + 14,000 x 14,000)
1/(484,000,000 + 196,000,000)

4/ 680,000,000

approximately 26,000 ohms or 26 kilohm

nwnn

You can now see that the reactance of our
capacitor is just over half the total impedance of
the circuit and this is why the r.m.s. voltage we
measured at point B was approximately half the
supply voltage.

FERRITE TRANSFORMER

Last month we saw that when we connected a
d.c. source of current across the primary side
of a transformer, we got a momentary voltage
generated across the secondary. We must now
look at this a little closer and see which way the
current in the secondary flows when the primary
is connected a given way round.

It is a little difficult to do this with the Fried-
land transformer because it is not obvious which
way the turns go round the core. To simplify
matters it is best if we make a very crude trans-
former for ourselves.

For this you will need about 6 inches of
3 inch diameter ferrite aerial rod and some
28 or 30 swg enamelled copper wire (a 20z reel
of this will be ample).

CONSTRUCTION

Anchor the free end of the copper wire to the
ferrite rod with Sellotape—leaving about
6 inches flying for later connections—and wind
200 turns of wire over a length of about 1 inch.
The turns can be wound on top of each other.
When you have done this anchor the last turn
in place and cut the wire—again leaving about
6 inches free.

Leave a gap of about !5 inch and wind an iden-
tical coil on the same rod adjacent to the first
but make sure that the turns go round the rod
exactly the same way as before, see Fig 2(a).
We now have a simple transformer with a turns
ratio of 1:1. We must hasten to add that this
assembly is only applicable to our experiment
and you should not use this technique for making
a power or mains transformer!

Fig. 2(b) is the schematic of this transformer;
notice the black spots at one end of each of
the windings. These denote the wires leading
into the “start” of each coil (i.e. the wires you
anchored to the ferrite rod as you started to
wind each coil). It is most important in this
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START 200 TURNS
PRIMARY

200 TURNS
SECONDARY

{a)

CURRENT FLOW

O
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81 MET1
W i E _lmA
T
T |

START

START
{b)

Fig. 2(a). The experimental transformer wound
on six inches of ferrite aerial rod. (b) Shows
the schematic diagram with designations for the
start of each winding. Arrows show direction
of current flow when the circuit is ‘‘made’.
The current through the secondary reverses
when the primary circuit is broken.

experiment that you can recognise these leads.

Before proceeding further you must remove
the insulating enamel from the four ends. This
can be done by scraping gently with a razor
blade or rubbing with fine emery cloth.

Now decide which of the two coils you will
call the primary and which the secondary, and
then connect the secondary across the 1mA
meter on the Demo Deck with the start end
going to the negative terminal. The negative
terminal of a 9V battery should be connected
to the start of the primary.

When you complete the primary circuit, by
connecting up the pcsitive terminal of the
battery, watch the meter very carefully. You
will see a very small kick in a positive direction
which very rapidly falls back to zero. Now dis-
connect the battery and you get a slight “kick”
in the negative direction—just as we had last
month only the ‘“kicks” are not so strong.

INDUCTION—MUTUAL INDUCTANCE

Now we know the sense of the windings we
can see that a change in current flowing one
way round the core in the primary gives rise
to a build up of magnetisation of the core (for
the direction of current flow we are considering
the north pole of the magnet is as shown in

543




Fig. 2) which in turn causes a momentary current
to flow in the secondary-—but in the opposite
direction around the core. This effect is called
“induction”.

We say that the “signal” in the secondary is
“induced” by the change of current in the
primary. If the secondary coil was connected
to a very fast reading voltmeter and we were
able to control the rate of build up of the
primary current, you would see that the output
voltage was proportional to the rate of change
of primary current. .

Secondary voltage, V=M X Rate at which pri-

' mary current changes

V is measured in volts, the primary rate of
change in amperes per second, and M is a
constant of proportionality set by the numbers
of turns on each coil, the distance between the
coils, the dimensions of the coils and the
magnetic properties of the core.

We call the constant, M, the “mutual induc-
tance” (between the two coils in question). This
is measured in units called henries (abbreviation
“H”) and frequently we come across mH (milli-
henries) and xH (microhenries).

One henry is the mutual inductance which will
cause an output voltage of one volt when the
primary current changes at the rate of one
ampere per second.

SELF INDUCTANC§

Now imagine a single turn on the primary
and a single turn (having the same winding
sense) on the secondary—Fig. 3.

DIRECTION OF
MAIN CURRENT FLOW

OIRECTION OF REVERSE CURRENT
AS CIRCUIT IS"MADE® =«

Fig. 3. The main current from the battery
through the first turn induces a reverse current
in the second turn as the circuit is. “*‘made'’.
This resists the build-up of the main current,
this effect is called reactance. The influence of

the turns on each other is called self inductance.

Let us connect the first turn to the second
turn (exactly as if we had wound on two adjacent
turns) and pass a current through both. The
change in current through the first will still
induce a reverse current in the second and this
induced current will oppose the flow of the
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original current—because the two turns are
connected in series.

This means that as we try to generate a fast
change of current the inductance between the
two turns will try to oppose it; this slows up
the rate at which our “primary” current can
build up. In effect the two turns work together
to resist the flow of current—especially if we
try to make the current change fast. The faster
the change in current we apply the stronger will
be the opposing current and hence this resis-
tance.

This obviously is not a simple sort of resistance
because it is generated by the “self induction”
between the two turns and has nothing directly
to do with the material from which the wire is
made.

As with capacitors rates of change affect the
degree of this resistance and hence we call the
effect reactance. It is still measured in ohms
with a symbol X.. To differentiate between
mutual. and self inductance we designate the
term L to the latter. It is still measured jn units,
or fractions, of henries and is dependent on the
number of turns, their spacing, diameter, and
the properties of the core. The higher the self
inductance the greater the reactance of the coil
for a given rate of change of current.

An inductance may have a very low resistance
to direct current, but if we try tg pass alternating
current its resistance increases—we call this
form of resistance “reactance” and this increases
with frequency.

We can calculate the reactance of a coil if
we know its inductance from the following
expression

4 X, =2nfL

where X, is the reactance measured in ohms,
= is our old friend 3-142, f is the frequency at
which we want to know the reactance, and L is
the inductance in henries.

If we have an inductor in series with a resistor
in a circuit we cannot simply add the value of
the resistor to the reactance of the inductor to
obtain the total resistance to a.c. current flow.
As with the capacitor, we have to calculate the
impedance. The formula is very similar:

Z (impedance) = 1/(R? + X

SERIES AND PARALLEL

If you have several inductors in series {pro-
vided they are physically far enough apart to
prevent mutual inductance) you can simply add
the values of inductance together to find the
total effect:

Leotat =Ly +Ly+ Ly + ...+
For inductors in parallel

1 1 1 1
=ttt 4
L(o(al L, L2 L3
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HIGH VOLTAGE

If we have a large inductor in transistor cir-
cuits that switch currents on and off very fast
we can sometimes have a problem.

If you pass a reasonably heavy current
through an inductor and then break the circuit
very quickly, the energy that is stored within
the magnetised core will fall and while doing
so will try and generate a reverse current; but
as the circuit is broken the current cannot flow
anywhere and we can momentarily generate a
very high voltage across the ends of the inductor.

We can do a simple experiment to demons-
trate this. You will need the Friedland bell trans-
former a 9V battery and a 60 to 70V neon bulb
(it should be a “bare” neon and not the type with
a built in resistor as used for panel indicators).

Connect the neon across the primary (mains)
side of the bell transformer and then connect
the battery up across the same terminals—do
not connect anything to the secondary. sec Fig. 4.

Fig. 4. Experiment to show that a momentary
high voltage can be developed across the ter-
minals of a high value inductor when the current
suddenly stops flowing.

The neon does not light up because we are
only supplying 9V to the circuit and the bulb
needs at least 60/70V across it before it will
glow. Now quickly disconnect one terminal of
the battery and watch the bulb, but de net hold
the bare wires, otherwise you will get a small
electric shock; you should see a brief “flash”
indicating that for a fraction of a second the
voltage across the ends of the transformer
primary (our indicator), must have risen to a
value greater than 70V.

If you could make and break the circuit very
quickly you would see a steady glow from the
neon. You can do this by using a buzzer that
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runs from batteries. Connect the neon directly
across the coil and connect the battery.

You should see a steady glow from the bulb
indicating the continuing recurrance of the high
voltage caused by the inductance of the buzzer’s
coil and the constant making and breaking of
the circuit by the contacts. Incidentally it is this
high voltage that causes the sparking across
the gap of the contacts.

Sometimes you will see the specification for a
switch that says it may only be used to switch
d.c. with non-inductive loads. This means that
the contacts are not made to withstand the
sparking that can be caused.

DIODE SHUNT ACROSS RELAY

Quite often a transistor is used to control the
current flowing through the coil of a relay—a
typical circuit is shown in Fig. 5.

If the transistor is made to switch off very fast
by removing the base current, the potential
across the coil will momentarily shoot up to a
value much greater than the supply voltage in
such a way that the potential at the end con-
nected to the collector of the transistor will go
more positive than the positive rail. In severe
cases this might momentarily exceed the
collector base reverse breakdown voltage and
the transistor might be destroyed.

To prevent the collector going any more
positive than the positive rail, designers some-
times incorporate a diode across the relay coil.
This diode has no effect on the normal working
of the circuit but will act as a short circuit to
reverse voltages generated across the coil.

' =
o1 (5_‘"’:':; C_rea
L-__.‘.‘@
A = CTRI
ov

Fig. 5. When a transistor switches oft very
quickly, the voltage at point A can rise to a
positive value much higher than the supply
voltage. Sometimes a diode, D1, is connected
across the relay coil to **short circuit’ this high
voltage pulse and thus protect the transistor.

PHASE SHIFT

There is another very important effect which
we have not yet covered. This is to do with the
fact that we cannot simply add reactance to
resistance to find the total effective resistance of
a circuit.
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Fig. 6. Voltage and current phase relationships.
(a) For a resistor, current and voltage are in
phase. (b) For a capacitor, the current flowing
“through’ it leads the voltage across it by 90
degrees of angle (n/2). (¢) For an inductor, the
current flowing through it lags the voltage
across it by 90 degrees (n/2).

Han

In Fig. 6(a), (b), (c) we show a resistor, a
capacitor and an inductor respectively connected
across a source of a.c. voltage. In the case of the
resistor we can say that at any instant in time
the current flowing through the resistor is
directly proportional to the voltage; i.e. when the
voltage is maximum positive the current is
maximum positive, when the voltage is zero the
current is zero.

This is shown graphically by the superimposed
voltage and current waveforms. We say the
voltage and current are “in phase”.

When the voltage across the capacitor is zero,
but rising from negative to positive, most current
will be flowing into it, but as the voltage across
it reaches maximum (i.e. the capacitor is fully
charged in one direction) the charging current
falls to zero.

As the voliage falls from maximum positive
towards zero, the capacitor in effect discharges
and current starts to flow in the opposite
direction (i.e. becomes negative).

We can say that as the voltage passes through
zero but is rising in a positive direction we get
maximum positive current; when the voltage
reaches maximum we get zero current and when
the voltage passes through zero in a negative
direction we get maximum negative current.
This means there is a shift in phase between the
maximum current and voltage.

The shift is a quarter of a wavelength which
is 90 degrees or 7 radians. We say by definition
that the current “leads” the voltage by 90
degrees.

The male and female approach works here
because the opposite happens with an inductor.
We get maximum rate of change of current
when the current waveform passes through zero.
If the current is rising in the positive direction
this gives us maximum postive voltage across
the inductor. As the current passes through
maximum, the rate of change momentarily
becomes zero (it stops at the maximum before
coming down again) and this gives rise to zero
voltage. As soon as the current passes through
zero in a negative direction we get maximum
negative voltage, and so on. Again there is phase
shift between the voltage and current but this
time the current “lags” behind the voltage by
90 degrees.

RESISTOR—CAPACITOR—INDUCTOR
COMBINATION

The reason why we could not simply add
resistance to reactance for a resistor/capacitor
or a resistor/irductor circuit was because of the
relative phase shifts between voltage and cur-
rent waveforms. Likewise there is a phase shift
between an inductive and a capacitive circuit
only more s0—180 degrees—so therefore we
cannot simply add together the reactance of a
capacitor to that of an inductor in series.
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Table 1: Comparison of some capacitor and inductor properties

Capacitors

Inductors

frequency increases

1
&= 27fC

1 1 1

A Eapacitor will not pass d.c.
A capacitor passes high frequency a.c. easily
The reactance of a capacitor decreases as the

An inductor passes d.c. easily

Formula for reactance

X

Series connection

An inductor is a very poor conductor of a.c.
The reactance of an inductor increases as fre-
quency increases

= 2nfl

Low =1L + Lz +...

L
Clotal C'+C2

Ciotal = C; +C2 +...

High capacitance gives low reactance

Strangely enough (and this is difficult to prove
without fairly complicated mathematics) we
have to subtract the reactance of one from the

other.

The formula for calculating total circuit im-

pedance becomes:

Z = VR + (XL — X)F]

Next month: Amplification. Additional components
required for next month: microphone insert type ACOS
MIC 43-3 or Duvidal CM20; resistors: 3:3 megohm (I off),

| megohm (I off), 330 ohm (I off).

00000 OO0

Ruminations

By Sensor

Summer Is Icumen In

1 have just finished a spell of
home decorating—three weeks of
painting and papering—which has
stopped me from completing any
of the four electronic construc-
tion projects that I have on hand
at present. For me, home decorat-
ing is a continuous process with
long troughs of low level activity
and occasional high peaks of short
duration. It is one of the latter
that has just been completed.

My gardening follows a similar
pattern, so that the “seed-time
and harvest” of the good husband-
man could be more accurately
described in my garden as “weed-
time and putrefaction”. Since I
bought an electric lawn mower
my schoolboy son mows the lawn
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Parallel connection
1

Lom L1 D

1 1

High inductance gives high reactance

regularly and I recommend other
fathers to follow my action.

Weeding is a problem to which
1 have not found an answer, apart
from getting down onto one’s
knees and digging them out or
preferably, getting one’s wife to
do it (and there’s nothing novel
about that!). I use various weed-
killers and find them effective but
they have their limitations and
bring their own problems.

Back To Work

So: having, as it were, subcon-
tracted most of the gardening, I
folded up the pasting table and
turned again to the bench. What
a mess! Why does my bench
gather all the family’s rubbish?

The surface was covered with
items ranging from eggs (a pul-
let’s first and a goose’s), an old
blackbird’s nest, two strings of
beads, seashells, an old teapot,
through a variety of household
utensils needing attention to a
couple of electric motors awaiting
assembly. The whole was overlaid
with a fine layer of sawdust, ac-

Rt (G T

quired during my last session with
the circular saw. My own neg-
lected projects were not in
evidence—a second layer had
built up over them.

Have you noticed that if you
Jeave a job undone long enough
the need for it often disappears?
Indeed, it can become impossible
fo carry on with it due to the
parts becoming obsolete and un-
obtainable—and that doesn’t take
long these days.

Well, then, what is to be done
about those unfinished jobs? 1
think that one must be ruthless;
remove from the bench all things
not immediately required (put
them into the children’s bed-
rooms !, select one job that is pos-
sible to finish and concentrate on
that, ¢o not allow yourself to be
persuaded into anything else, be
singleminded to the point of
selfishness. Set yourself a reason-
able time for completion and
stick to it.

If you find the method works,
let me know, perhaps I'll try it
myself!
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Fig. 1. The complete circuit diagram of the simple Weather Station.

The rotor containing the wind cups is con-
nected to the shaft of the generator, and as the
wind carries the cups round, a current is
generated which passes through the meter via
VR2.

The variable resistor VR2 controls the current
flowing into the meter and should be adjusted
such that when the rotor is spinning at maxi-
mum wind velocity the current flowing is 1mA.

The meter scale can be calibrated in several
ways: in the prototype it was carried out by
experiment on days of different wind strength,
ie. “light,” “blowy,” “strong,” “gale,” and the
face marked accordingly.

Alternatively, if an accurate method of pro-
ducing or calculating a wind speed in m.p.h. is
known (such as a wind tunnel or mounting on
a car and driving at an observed speed on a still
day) the scale may be calibrated in m.p.h.

WIND DIRECTION

Wind direction is indicated on MEl with S2
in position 3.

The combination of R5 with each of VR3 and
VR4 in series with the meter converts ME1 to
a voltmeter than can be adjusted (by means of
VR3 and VR4) to read 10-15V full scale.

The full battery supply of 12V is across VR5
and VR6. Depending on the position of S3, the
meler records the voltage at the wiper of VRS
or VRG6 relative to the negative line.

The wind direction vanes are connected to the
spindles of VR5 and VR6.

950

Two vanes (with potentiometers) have been
used to eliminate the small portion on the poten-
tiometers which will not give a reading when the
stops have been removed, see later.

The two potentiometers are mounted in
approximate opposite directions to each other.
Only one is used at a time, S3 being employed
to change from one to the other when one goes
into the null region. In fact, it is advisable, for
accurate measurements, to switch S3 when the
needle is near to either end of the direction
indicator scales.

There are two scales, one for each switch
position and these should be calibrated as
follows; for the upper scale (1), set S3 in position
1, and VR3 to maximum resistance. Position VR5
vane so that ME1 reads a maximumn. Adjust VR3
so that this maximum is full scale.

Repeat this for the other vane using VR4 with
S3 in position 2. Return S3 to position 1.

Rotate the vane on VRS so that a small frac-
tion above zero is shown on MEl. Mark this
point on the meter face with one of the four
compass points, i.e. N, E, S or W—say N for
example.

Now turn the vane through 90 degrees clock-
wise and mark the new needle position E. Rotate
a further 90 degrees and mark S. Another 90
degrees rotation gives the W position.

Turn the vane back to the S position.

Switch S3 to position 2, and position VR6 so
that the needle lines up with the N position on
the upper scale with the vanes in the same
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Components....

Resistors V

R1 4-7k() SEE

v o0, SHOP
D TALK
R6  10k¢)

All § watt +10%

Potentiometers ‘

VR1 5K() skeleton preset
VR2 5k() skeleton preset
VR3 5k() skeleton preset
VR4 5k() skeleton preset
VR5 1k() finear carbon

VR6 1k¢) Tinear carbon

VR7 5k{2 gkeleton preset

Light Dependant Resistor
PCC1 ORP12

Semiconductors \/
TR1 OC71 germanium pnp A\,

TR2 OC28 or AD142 or similar

TR3 OC71 germanium pnp 2
D1 BZY88 C3V3 400mV Zener diode

Thermistor
RTH1 GL23 glass bead type

Switches
S1 S.P.S.T. toggle or slide
S2 Three-pole-four-way wafer
S3 S.P.D.T. toggle or slide

Miscellaneous
ME1 1mA meter
LP1 Lamp 12V 300mA plus panel type
hojder
: G1  Generator 3-6V d.c.—see text
| B1 Battery 12V—use PP1 6V (2 off in
series)
Veroboard 0-15 inch matrix: control box
30 x 10 holes, rain sensor 24 x 20 holes
(approx.); Rotor cups and vanes; ¢ inch
clear Perspex or similar material; pointed
knob; materials for transducer box; contro!
box case, 5 x 5 x 8% inches with sloping
front panel.

\ J

direction. Mark S on the lower scale (2), and then

carry out similar rotations to those above for

marking the lower scale W, N, and E respectively.
Secure VR5 and VRS6 in these positions.

LIGHT LEVEL INDICATOR

The light level is indicated on ME1 with S2
in position 4.

The circuit utilises a photaconductive cell,
PCC1, whose resistance varies with light inten-
sity from approximately 10 megohm in dark con-
ditions to about 75 ohm in bright light.

As the light intensity varies so the total resist-
ance of the circuit R6, VR7 and PCC1 in series
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varies, affecting the magnitude of the current
flowing through ME1.

Once again, the maximum current flow should
be 1mA. To realise this condition VR7 should be
set so that 1mA flows when very bright sunlight
is incident on PCCIL.

To do this set VR7 at a maximum (i.e. 5
kilohm) and point PCC1 at the sun on a clear
summer day. Now adjust VR7 so that the read-
ing is full scale. .

The f a1l scale position should be marked “very
sunny’’ and the zero position ‘“dark’.

For intermediate intensities it is suggested
that these be marked *“dull,” “bright,” “sunny,”
the positions being determined by days when
these light intensities are evident.

METER DISPLAY

A suggested meter-scale is shown in Fig. 2. It
consists of five bands to represent each of tem-
perature, light, wind speed and wind direction
(upper and lower which are used in conjunction
with S3, see above).

It is suggested that these concentric bands are
all firstly drawn together on a piece of plain
paper and then pasted in position over the
original scale.

Pencil markings will be sufficient to locate ,

positions which can then be inked over neatly
or printed with Letraset.

* The start and end positions of the new scale
must coincide witk the original *“zero and full
scale” positions of the meter.

CONSTRUCTION-CONTROL BOX /

The layout of the components on the Vero-
board is shown in Fig. 3.

The circuitry in the control box is bullt on a /

piece of 0-15 inch matrix Veroboard size 30 b}

Low Isrko\k%

Nr"\J\ ”'77

‘Z»“x\_

Fig. 2. A suggested meter scale display as used/’/’
in the prototype. The individual scales will have’

to be calibrated as described.
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10 holes with the copper strips cut as detailed.
Begin assembly by fixing TR2 in position and
carefully soldering. The collector of TR2 is its
casing and this connection is made via a small
nut and bolt through a solder tag. This connec-
tion is also made through the Veroboard at posi-
tion G1/F1 by drilling a hole to take the bolt
used. Continue by soldering the resistors and
potentiometers in places as shown in Fig. 3.

Remember that the potentiometers are being
used as variable resistors therefore only one out-
side leg is used with the middle leg. The
redundant leg should be bent upwards away
from the board, making sure neighbouring com-
ponents are not touched. i

Now attach the switches, S1, S2 and S3, the
lamp holder and bulb, and the meter to the front
panel as shown in Fig. 4, and wire them to the
Veroboard as indicated. Next wire the 10 wires
from the Veroboard and panel components to
the 10 way terminal block, mounted on the back
of the case. All wires will need to be about 6 to
9 inches long. Connect the battery leads to the
Veroboard.

The transistors TR1 and TR3 and the Zener
diode, D1, should now be soldered in position—
remember to use a heat shunt on each lead
otherwise damage to these devices may result.

TRANSDUCER BOX

In the prototype, the components were all
mounted on the top panel (approximate size 13
x 10 inches) of a Perspex case. Perspex was

LPt Bl+ve S1 S S2al
/.

S2a WIPER PCCt

W

—ve LINE TO Szc WIPER

REMOTE UNIT VEROBOARD
SENSOR

VR6 WIPER

chosen for the transducer box because of its
excellent weather resistant properties. Any
other case material may be used but it will
probably need a good coat of paint to protect it.

If a metal case is used some method of insulat-
ing the nut, bolt and solder tag connections to
RTH1 and the Veroboard sensor must be
employed.

The positioning of the components in the
prototypeisindicated in Fig. 5. This is not critical
but there are some important points to watch.

The rotor should not be too close to the vanes
such that its rotation will cause the direction
vanes to be affected.

The photocell PCC1 should be in an unob-
structed position of daylight. Shadows from the
rotor or vanes should not be allowed to fall on
it at any time.

DIRECTION POTENTIOMETERS

Before assembly of the transducer compo-
nents, VRS and VR6 must be modified.

They must be dismantled and their stops
removed.

With all potentiometers there is a gap between
the two ends (start and finish) of the carbon
tracks; this must be bridged with an insulating
material otherwise the slider will get stuck in
this gap and erroneous measurements will be
taken, A suitable material for this is Araldite.
Fill the gap, smooth over and leave to set.
Ensure, when dry, that the slider can move
across this region with minimum pressure.

$31  VRS/VR6 VRS WIPER

FIXING
= L OLE

P SPOT
TR1,TR3
UNDERSIOE VIEW

D.C.GENERATOR

Fig. 3. The layout of
the components on the
Veroboard for the con-
trol box, and the regions
of copper strip to be
removed from the under-
side.

C=ITOMMmMOODr
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TOP OF
TRANSDUCER BOX

WIND DIRECTION VANE

WIND SPEED ROTOR
AND CUPS

D.C.
GENERATOR

Fig. 5 (right). The positioning of
the ‘'transducer’’ components,
vanes and rotor assembly and
wiring on the top panel of the
prototype transducer box. Per-
spex was used to resist weather-
deterioration.

Fig. 6 (below). An adjustable
bracket for securing a cylin-
drical d.c. generator to the top
panel. Dimensions to be deter-
mined by generator used.

BRACKETS FIXED TO TOP
OF TRANSDUCER BOX
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VEROBOARC SENSOR

& \,}
\ i VEROBOARD
— %4/ SENSOR

N WIND DIRECTION
2 W

(o=

N

NIk

TERMINAL BLOCK LOCATED
IN TRANSDUCER BOX

~—=msmm MULTICORE CONNECTING CABLE

TERMINAL BLOCK LOCATED
IN CONTROL BOX




TR2
COLLECTOR

Fig. 4. The positions of the
components and the wiring on
the back of the control box
front panel. Note the meter
polarity. The layout is not
critical and may be changed to
suit individual requirements.

ROTOR CUPS AND VANES

The cups and vanes used in the prototype are
made of Perspex (see Shop Talk for details).

If desired the cups can be made from suitable
plastic egg cups by cutting away the base of the
egg cup and filing smooth.

The dimensions of the direction vanes are not
critical, except that they should, for efficient and
speedy alignment, be triangular in shape, as
shown in Fig. 5. These can be bolted to the flat
sides of the spindles of VR5 and VR6, suitable
holes being drilled in the spindles to accom-
modate the fixings.

LIGHT CELL AND RAIN SENSOR

The light cell can be mounted in any un-
shadowed position. In the prototype its position
was central on the top panel and raised by means
of a short length of plastic tubing.

A suitable sensor can be made from Vero-
board cut and soldered as shown in Fig. 5,
approximate size 3!; by 3 inches. In the proto-
type, tapped Perspex 14 x 14 x 2 inches was glued
to the base of the sensor and this was screwed
in position on the top panel. The thermistor,
RTH1, is located under this sensor for con-
venience and protection.

GENERATOR FIXING

Motors suitable for use as the generator G1 are
available in all shapes and sizes. The one used
in the prototype is cylindrical, and is attached to
the top panel by means of the adjustable bracket
shown in Fig. 6. This can be modified to suit
different generator shapes.

The rotor may be attached to the generator
shaft by fixing a long thin brass bolt through the
centre of the rotor system and uniting this to
the generator shaft with a spindle coupling.
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WIRING

When all the components have been fixed in
their final positions on the transducer box,
wiring may be carried out in accordance with
the wiring diagram of Fig. 5. All wires go to the
terminal block located inside the transducer
box.

The two boxes are best and easiest united
using a long length of multicore cable passed out
through a grommet in the transducer box—the
length depending on the final position of the
two boxes.

The cable must contain at least 10 insulated
wires. This type of cable is available from some
of our advertisers.

TESTING AND SETTING UP

When the two parts have been connected, the
wiring should be thoroughly checked out before
switching on.

When you are satisfied that wiring is correct
switch on and test each discrete unit individually
and calibrate as detailed earlier.

It only remains now for the transducer box to
be placed in position in the right direction. This
is done with the aid of a magnetic compass.

With S3 in position 1, and S2 turned to the
“wind direction” position, point the narrow end
of VRS vane in a due east direction and hold in
this position while turning the transducer box
until the needle on the meter indicates east (E).
Secure the transducer box in this position.

Small plastic cups (such as those used in bottle
tops) can be fitted over the wind speed and
direction spindles so that no rain or moisture
will run down the spindles into the “electronic”
parts. A small amount of grease or Vaseline
placed around the spindle bases will also provide
protection.

The Weather Station is now complete. =
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BSR LATEST SUPERSLIM
STEREO AND MONO

Plays 19°, 10° or 7° records,
Aunto or Manual. A high
quoality onit backed by BSR
reliability with 12 months®
guarantee. AC 200/250v.
8ise 184 x 11}in.

Above motor board 3!in.
below motor board 2jin.
with STEREO and IONO XTAL
MONO-COMPATIBL.

Plays all records

£8-T5 ront 25p.
‘7'75 Post 25p.

RCS DE-LUXE 3 WATT AMPLIFIER. Ready made tested.

Printed cirouit. Pentode valve ELS4, 3 watts outpnt
Tone and volume controls. Mets] rectifier. Complete with
two knobs, output transformer and high

performance loudspeaker. £4 Pon
Response 50-12,000 cps Sensitivity 300V

R.CS. PORTABLE PLAYER CABINET

Really smart appearance with space for R.C.8. Amplifiars
and most modern autochangers. Size 18 x 15 x 8in.

Melai Bttings. Carrying hsndle. Popular £4 Post
Colours. Two-tone rezine covered. 25p.

GARRARD DISCO DECK
TA Mk 1l

4 speeds. Plays ali
slzes of records.
4 pole heavy duty
motor. @in. steel
turntsble. Plug In
head complete with
stereo/mono cartridge. Adjustsble stylus pressure. Aulo—
stop. Brown and Cream finish. AC mains 110/240v.
Base plate size 12in. x 8in. Operating area 14in. x 12}in,
Above motor board 3in., below motor board £|0 Post
2Hin. Ideal for Home Hi-Fi or Discotheque. free.

GARRARD AUTOCHANGERS with Sonotone Cartridges
Sterec Diamond and Mono Sapphire. Model 1025 £10.
Model 3500 Stereo and Mono Autochanzer £14. Post 25p.

BSR JUNIOR SINGLE PLAYER £4-50
Turntable, 4-speed molor and separate pick-up

R.C.S. STABILISED POWER PACK KITS
All parts and instructions with Zener Diode, Printed Circait,
Bridge Rectifiers and Double Wound Mains Transtormer
inpat 200/240v. AC. Outpaut voltsges available 8 or 9 or
12 or 18 or 18 or 20v. DC at 100mA or less.

PLEASE STATE VOLTAGE REQUIRED, £2 POBT
Details §.A.E. Size 3} x 1} x 1iin. FPREE
GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER BRITISH MADE
Ideal for Mike, Tape, P.U.. Guitar. Can be used with
Battery 9-12v. or H.T. line 200-300v. D.0. operation.
Sise 1§° x 1}° = §-. Response 25 c.p.». to £5 Ke/s. 28db gain.

For use with valve or transistor equipment. Post
Full instructions supplied. Details 8.A.E. p 10p

NEW I’UBU'LA'C ELECTROLYTICS CAN TYPES

2/350V 14p | 250/25V 14p |50+ 50/350V .. 35p
4/350V 14p 800/25V .. 20p|80+100;350V 58p
8/450V .. l4p| 100/28V . 85p|82+32/250V .. 18p
16/450V .. 18p|100/50¥ 47p |32+ 32/450V .. 83p
82/450V .. £Cp(8-+-8/450V .. 18p 8504 50/328V .. §
25/25V .. 1Cp|8+18/450V .. 209}32-} 32 +32/350V 43p
80/50V .. 10p|16416/450V 25p|100+ 50+ 50/350V48p
100/25V .. 1Cp'32+32/350V 25p!

LOW VOLTAGZ ELECTROLYTICS
1, 2, 4, 5, 8, 16, £5. 30, 50, 100, 200mP. 15V. 10p
$00mF. 12V. 1&p; 25V. 20p; 50V, 30p.
1000mF, lEV l7v. 25V. 35p; 850V. 47p; 100V. 20p.
2000mP. 8V. 25p; 25V. 42p; 50V. 87p.
2500mP, 50V €2p; 3000mP. 2bV. 47p; 50V.
mF. 8V. 25p; 12V. 42p; 25V. 76p; 35V. Bbp, 50V, 95p

CERAMIC 1pF to 0 01mPF, 4p. Bilver Mica 2 to 5000pF. 4p.
PAPER 350V-01 4p. 05 13p; 1mPF 15p; 2mF 150V 15p.
500V-0-001 to 0-08 4p; 0-1 5p; 0-25 8p; 0-47 23p.

SILVER MICA, Close tolerance 1% 2:2-500pF 8p; 500-2:200
pF 10p; 2,700-5 800pF 20p; 6,800pF-0-01, mfd 30p; each,
TWIN GANG. *0-0"" 208pF +176pF, 85p; Blow motion drive
365 + 365 with &5+ 25pP, 50p; 500pF slow modon, standard
45p; small 3-gaag 500pF £1-60.

SHORT WAVE. S8INGLE. 10pF 30p; 25pF 55p; S0pF 85p-
NEON PANEL ISDICATORS 250V AC/DC Red er Amber 20p.
RESISTORS, } w.. ) w.,20% 1p; 2 w. 5p 10 obms to 10 meg
HIGH S8TABILITY. } w. 2%, 10 obms to 1 mez., 10p.
Ditto 5% Prelerred values 10 ohms to 10 mez.. 4p.
WIRE-WOUND RESISTORS 5 watt, 10 watt, 15 watt
10 ohms to 100K, 10p each; 2} walt. 1 ohm to 3-2 ohms 10p.

HI-FI PICK-UP CARTRIDGES. Diamond LP/Stereo
Stereo/Mono 9TA £2-50; GP94 22-50; GP93 £200;

8apphire Mono GP91 £1-50; Power-potnt LP/78. 60p.
WOOFER AND

E'M' * TWEETER KIT

6'75 Post 25p

Comprising a fine example of 2 Wooler
10} x 6fin. with a massive Ceramic
Magnet, 440z, Gauss 138,000 lines.
Alumipiom Cone centre to improve
middle and top response. Also the E.M.1.
Tweeter 3%in. square has a special light-
weixht paper cone and magnet flux
10,000 lines.Crossover condenser included.
Impedsnce Btsndard 4 8 obhms

Maximum Power . 12 watts
Uselul Response .. 85 to 18,000 cps
Base Resonance 45 ops

SUITABLE ENCLOSURE 20 x I3 x 9in, £9 POST 25p
MODERN TEAK DESIGN

DECCA DECCADEC GARRARD
MOTOR UNIT MKI I

Slngle play Stereo
Mono Deram
transcription

head apnd arm
Four speeds.
10¢in. turntable.
Anti-romble fliter
Bias compensation.
Laboratory motor.

Sersit £18-50 o

ALL MODELS “BAKER SPEAKERS" IN 8TOCK
Hi-Fi Enclosure Manuoal containing 20 plans, crossover
data and cubic tsbles. 42p Post Free.

BAKER I2In. MA JOR £9

,( 30-14,500 c.p.s., 12in.
double cone, wooler and
tweeter cone together

" with a BAKER ceramic
1 magnet assembly having
. a flux deniity of 14.000
gause and a total flax of
145,000 Maxwells. Bass
resonance 40 c.p.s. Rated
20 watts. Voice coils
3 or 8 or 18 ohms. Post Pree

Module kit, 30-17,000 c.p.s.

;\;.

with tweeter, CIOS50VeT »
. battle and
2 instructions. £ I I '50
BAKER «BIG—80UND"” SPEAKERS
*‘Group 25' | ‘Group 35' | *‘Group 50'
12 inch 12 inch 15 inch
e €7 | Lhe £9 | Bua£]9
8 or8or 15 ohm 3 or 8 or 15 obm 8 or 15 obm

TEAK EI-FI SPEAKER CABIRETS. Fluted wood front
Por 12in. or 10in. dia. speaker 20 x 13 x 9in. £8. Post 25p
Por 13 x 8in. or 8in. speaker 16x 10 x8in.  £5. Post 25p
For 10 x 8in. or 8in. speaker 16x 8 x 8in.  £4. Post 25p
LOUDSPEAKER CABINET WADDING 18in. wide, 15p It

GOODMANS 64 in. HI-FI WOOFER
8 ohm, 10 watt. Large ceramic magnet.
Special Cambric cone surround. Prequency
response 30-12,000 eps.Ideal P.A. Columns.
Hi-Pi Enclosures Systems, etc.

ELAC CONE TWEETER
The movine coil diaphragm zives a good
radlstion pattern to the bigher frequencies
and & smooth exteasion of total response
from 1,000 cps to 18,000 cps. Size 3} x
3§ x 2in. deep. Rating 10 watts. 3 ohm
or 15 ohm models. £| o

Post 10p

SPEAKER COVERING MATERIALS. 8amples Large E.A.E'
Horn Tweeters 2-16kc/s, 10W 8 obm or 18 obm £1-50.
De Loxe Horn Tweeters 2-18 Kefs, 10W, 15 obm £3,
TWO-WAY $000cps CROSSOVERS 3 or 8 or 15 ohm 95p.
SPECIAL OFFER! 80 ohm 2iin.; 2}in.; 35 obm, 2in.; 3in.
25 ohm, 2¢in. dia.; 3in. dia.; 6 x 4in.; 8 x 5in. £| EACH
15 ohm. 8tin dia.; 6 x 4 TYPE
3 obm. thin. 8in. 5 x 3in.

LOUDSPEARERS P.M, 3 OHMS, 7 x 4in. £1-25; 6}in. £1-50;
8 x 5in. 81:63; 8 x 24in. 80p 8in. £1-75; 10 x 6in, £1 80.
RICHARD ALLAN TWIN CONE LOUDSPEAKERS.
Bin. dia. 4 watt; 10in. dia. 5 watlt; l&in. dis. 6 watt
3 or 8 or 15 chm models ££-00 each. Post 15p.

VALVE OUTPUT TRANS. 25p; MIKE TRANS. 50;:1 25p.
5 WATT MULTI-RATIO. 3, 8 and 15 ohms 80p.

. 7 4in.;

WEYRAD P50—-TRANSISTOR COILS
RAZW Ferrite Aerial.. 72p Spare Cores d 3p

Osc. P5O/1AC p Driver Trans. LFDT4 .. 58p
LF. P50/2CC 470 ln/l . 36p Printed Circuit, PCA1 58p
3rd L.F. P80/3CC. 36p 1.B. Tuning Gang .... 6bdp
P81/1 or PB1/2 ... 36p Wtyrld Booklet 10p
P50/3V 36p OPTI ... 58p

Mollard lerrlu B.od 8 x fin. 20p, 6 x Iln 20p.

YOLUME CONTROLS | 800sm Coax 4p. ya.
Long spindles. Midget Size | BRITISH AERIALITE

§ K. obms to 2 Meg. LOG or | AERAXIAL-AIR BPACED
LIN. L/B 15p. D.P. £5p. | 40 yd. £1-40; 60 yd. 22
STEREQ L/8 85p. D.P. 76p. | FRINGE LOW LOSS 'op yd

METAL PLINTH & PLASTIC COVER
Cut out for most Garrard or
B. S R W]l play with cover in £5.50
[+ d 1 E’;l.'.k“l (:'“0("
n black leathe

A::I:v::on-llc 124 x 144 x T4in. POST 25p
ALSO AVAILABLE IN SOLID NATURAL MAHOGANY
WAX POLISHED FINISH AT SAME PRICE

BAKER 100 WATT
ALL PURFOSE
TRANSISTOR
AMPLIFIER

4 Inpnts speech and
music. Mixinz facilities.

MAINS TRANSFORMERS *3.%0
£250-0-250 BO mA. 6-3v. 4 amp £1-50

250-0-250 80 mA. 8-3v. 3 63v. 1a or bv. 2a.  £2:50
350-0-350 80 mA. 6-3v. 3-52. 8:3v. 1a. or 5v. 2a. £3-00
300-0-300v. 120mA., 6-3v, 42. C.T.; 8:3v. £a 23-26

MINIATURE 200v, 200mA., 6-3v. 1a. £} x 2} <&in.  78p

MIDGET 220v. 45 mA., 6-3v. £a. 2} x 2§ x Lin. 80p
MINI-MAINS 20v, 1 .10 x 1% x 1)in, 50p
HEATER TRANS. 6-3v. 3 l 80p
Ditto tapped sec. 1-4 v. 3.4,5.63 v, 1} amp 80p

GENERAL PURPOSE LOW VOLTAGE. Tapyed Outpnu
at2amp, 3, 4,5, 6 8,8 10,12 15,18, 24 and 30 v, 2225
lamp,86,8, lﬂ. 12. 16. 18, 20, 24, 30, 36, 40, 48, 60, £2-25
£ amp. 6, 8, 10. 12, 18, 18, £0, 24, 30, 36, 40, 48, 60. £3-25
5 amp. 8, 8,10, 12, 18, 18, 20, 24, 30, 38, 40, 48, 80. £8-75
AUTO TRANSFORMERS 118v. to 230v. or 230v_ to 116v.
150w, 22-25; 500w, £6-25; 760w. £10; 100w. £14.
CHARGER TBARSPORIERS Input 200/250v.

for 6 or 12v., 1} amp., £1-50; £ amp £1-80; 4 amp. £2-50.
FULL WAVE IRIDGE CHARGER RECTIFIERS:

8 or 12v. outputs, 1} amp. 40p; £ amp. 55p; 4 amp. 85p
LUCAS 2D8500 Bridge 70V § amp £1.

Edge 5K. 8.P, Transistor £5p Ideal 625 and colour.
8in ELAC

HI-FI SPEAKERS

Dual cone plasticised roll

surround. Large ceramic

magnet. 50-18,000 cpa.

Bass resonance

85 cps. 8 obm

impedance. a

10 walts

music power.

BLANK ALUMINIUM CHASSIS 18 5.w.x. 2in. sides. 7 x

45p; 9 x 7In. 680p; 11 x 7in. 70p; 18 x Bin. 80p; 14 x llln
98p; 15 x 14in. 99p; 11 x 8in. 50p; 18 x 10in. £1.

ALUMINIMUM PANELS 18 s.w.g. 8 x 4in. 9p; 8 x 8in. 15p;

14 x 8in.16p; 10 x 7in. 19p; 12 x Sin. 20p; 12 x Sin. 2Bp;
16 x 6in. 28p; 14 x 9in.34p; 12 x 12in.40p; 16 x 10in. 50p
1} inch DIAMETER WAVE-CHANGE SWITCHES £5p.
2p. 2-way, or £ p. 6-way or 3 p. 4-way 25p each. 1 p. 12-way.
or 4 p. 2-way, or 4 p. 3-way 25p.

TOGGLE SWITCHES, sp. llp. dp. 18p; dp. dt. 23p.

“THE INSTANT" BULK TAPE

ERASER & HEAD DEMAGNETISER

£200/250v. A.C. o Post

Leaflet 8.A K., £2 35 18p

HI-FI STOCKISTS

Radio Books & Compenent Lists 5p.
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RETURN OF POST DESPATCH

RADIO COMPONENT SPECIALISTS

Written guarantes. (Export: Remit cash and extra postage.) Buses 50, 68, I59

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

With twin tweeters £ 4.25

and crossover, 10 watt

State 8 or 8 or 15 ohm.

(As {ustrated) Post 15p

With ll;ied tweeter coue and cerami,

magnet, 10 watts. -

Bass res. 45-80 cps. £2‘75
Post 18p

Flux 10,000 gsuss.
State 3 or 8 or 15 obhm.

Teak Cabinet Size 18 x 10 x Bin. Post 25p
MINIMUM POST AND PACKING I5p

CUSTOMERS FREE CAR PARK
337 WHITEHORSE ROAD, CROYDON

Open 9—6 p.m. (Wednesdays 9—1 p.m., Saturdays 9—5p.m.)

10-30,000 cp- Matches

all loudspeskers. A.C. 200/250V. 3 Post
Bepar:te Treble and Bul Coulroll Froe
Guaranteed. Detsils 5.A.F

BARGAIN M TUNER. Medium Wave. ‘4-50

Transistor Seperhet. Ferrite aerial. 9 volt.

BARGAIN ¢ CHANNEL TRANSISTOR MONO MIXER
Add musical higblights and sound effects to recordings.
Will mix Microphone, records, tape and tuner £3_50

with separate controlsinto single output. § volt.
BARGAIN FM TUNER 88-108 Mc/s Six Transistor. 9 volt

STEREO VERSION OF ABOVE £4-50

Printed Circuit. Calibrated slide dlll tuning.

Walnat Cabioet. Size 7 x 8 x 4inc £12.50
BARGAIN FM TUNER as above less cabinet £8‘85
BARGAIN 3 WATT AMPLIFIER. 4 Transistor {3.50

Pusb-Pull Ready built, with volume control, 9v.

COAXIAL: PLUG 8p. PANEL SBOCKE(S 6p. LINE 18p
OUTLET BOXES, SURFACE OR PLUSH 26p.

BALANCED TWIN PEEDERS 5p yd. B0 ohm3 or 300 obms.
JACK SOCKFT Std. open-circuit 14p, closed circuit 28p;
Chrome Lead Socket 4op. Phono Plugs 5p. Phono Socket 5p.
JACK PLUGS 8td, Chrome 15p: 3-5mm Chrome 14p. DIN
SOCKETS Chassis 3-pin 10p; 8-pin 10p. DIN SOCKETS Lead
8-pin 18p; 5-pin 25p. DIN PLUGS 3-pin 18p; 5-pin 25p.
VALVE HOLDERS, 5p; CERAMIC 8p; CANS bp.

TAPE MOTORS Post 15p.

C. 1.200 r.p.m. 4 pole
135mA. Spindle 0187 » 0-7bin ‘l ,25
Size 34 2§ x b4in. (iDustrated)
BALFOUR GRAM MOTORS
120v. or 240v. A.C. 1,200 r.p.m. 4 pole
50mA. Spindle § x 3/20. Size 85
2¢ x 21 x 1o Post 18p p

CALLERS WELCOME

E.M.1.
120v. or 240v. Al

Rail Selhurst. Tel. 01-684-1665
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BRAND NEW

LARGEST SELECTION OF SEMICONDUCTORS

RETURN OF POST

TRANSISTORS TTL. LOGIC I.C. NEW PRICES
26300  20p 2N3404 NKT401 87ip 1-11 12-24 1-11 18-24 1-11 13-4
26302 20p 2N3405 KT402 90p 3p 2p 8p #p sp $p
3G303 20p 2N3414 NKT403 76p BN7400 020 018 SN7433 080 076 B8N7472 033 030
26300  48ip 283415 NKT404 68ip BN7401 020 018 8N7437 064 008 B8N7473 043 o041
2G30> 30p 3N3416 NKT406 78p 8N7402 020 018 B8N7438 064 060 8N7474¢ 043 041
26309  30p 2N3417 KT408 82ip | 8N7403 020 018 BN7440 028 021 B8N75 045 044
20371 18p 2N3570 NKT451 6249 | 8N7405 0-20 0-18 SN7441AN 087 083 BN7476 045 044
20374 20p 2N3672 NKT452 62ip | aN7406 080 075 B8N7442 085 081 8N7480 070 0-65
20381  224p 2N3605 NKT453 474p | 8N7407 080 076 BN7443 286 270 BN7481 140 138
INAO4 ga: 2N 3606 NKT603F 32{p 8N7408 020 018 B8N7444 288 270 BN7482 087 088
aNe9s 2N3607 NKT6I13F32ip | 8N7409 020 018 8N7446 850 240 BN74838 087 082
aNe97  17p 2N3702 NKTE74F 80p | 8N7410 020 018 B8N7446 100 095 B8N7484 200 188
2IN69S 25p 2N3703 NKT677F 30p 8N7411 023 021 BN7447 100 095 B8N7485 362 340
IN706  18jp 2N3704 NKT713 25p | 8N7412 048 046 8N7448 100 095 SN7486 033 030
aN705A 13jp 2N3705 NKT781 80p | 8N7413 040 038 BN7449 100 095 BN7490 087 084
aN708  15p 2N8706 KKTI041930p | 8N7420 020 018 8N7450 020 018 SN7491AN 121 110
9N709  62p 2N3707 NKT10439 BN7423 051 047 8N7451 020 018 B8N7497 087 084
IN718 26p 2N3708 374» 8N7427 048 046 B8N7458 020 018 8N7493 087 084
aN728  30p 2N3709 NKT10519 BN7428 080 075 B8N7454 020 018 B8N7494 087 084
IN727  ¥0p 2N37I0 BN7430 023 015 B8N7460 020 018 B8N7495 087 084
IN914  17}p 2N37i1 NKT20329 SN7432 048 042 8N7470 040 038 BN7496 087 084
:’;2}: l;‘: 21’323‘2 NKT20339
N371 203
IN929  224p 2N3791 SUB-MIN ELECTROLYTIC
z:ogo gu 21;351: NKTS0111 . .
aN1 tp  2N382. p eac
aN1091 28jp 2N3834 NKT80112 FIV): 0-64/64: 1/40; 1-6/25; 2:5/16; 2-2/63; 4/10; 4/40;
INIIS1  ©5p 3N38B4A u/zo 10/16; 10/64; 16/40; 20/16; 20/84; 25/6-4; 25/25; 32/10:
aN1133 86y 2N3855  £74p NKT80113 32/40; '$2164; 40/16; 50/6-4; 50/25; 50/40; 64/10; R0/16; 80/25; 100/6-4;
IN1302 174p 2N3855. 1.1 125/10; 128/i8; 320/6-4.
121;03 gu 2;:3666 NKT80211
2aN1304 ip 2N3836A
IN1305 22jp 2N3858 NKT80212 SILICON RECTIFIERS
IN1S08 85p 2N3858A [
IN1307 e8p 2N3859 274p NKT80213 PIV 50 100 200 400 600 800 1000 1200
IN1308  30p 2N3859A 3%ip ip | 1A 8p 9 100 11p 1% 18p 20p —
2N1309 30p 2N3860 NKT80214 3A 15p 17p 20p 28 85p » 30p »
aN1507 17jp 2N3866 £1.50 92ip | 6A — — 85p  30p mv 385p — -
9N1613  25p 2N3877 NKT80216 10A 30p 36p 40p 47 88p 76p —
IN163)  35p 2N3877A 40p tp 18A 3p 4%p 48 86p u %p 8% -
IN1632  30p 2N3900 37}p NKTB80216 35A 20p 90p #1000 nco 2170 2278 —
2N1838 27ip 2N3900 2ip 1 amp and 8 amp are plastic encapsulation.
INISTin 10y 2N%%03 frd
aNITL sk INBOL ity :g: DIODES & RECTIFIERS
IN1889 3%jp 2N3905 » N
aNim3 37jp NS B7ip o | [No1 75" AAI 13 BAYIS A7ip oAb
IN2147 82{p 2N4038 » 2740 | 1N;ie 7 AAZIS 1%p BAY3] 7, 0Al0
IN2148  57jp 2N4009  10p 820 | 1N4007 20p AAZI5 1%p BAY3S Zhy 0A9
agnloo 57;. 2N 4060 » 2ip 1844 7p AAZ17 10p BY100 16p OA47
3N2193 2N4081 13 18113 18p BA100 18p BY103 22p 0A70
INDOIA 4Blp INuDS 1kl 8240 | 1s120 1p BAl0Z 85p  BYI132 47ip  OATS
IN2194A 30p IN4244 » 2 | 1312) 14p BA110 25p BY124 1Bp OATD
2N2217 rap 2N4285 1 18130 8 BAIL4 15p BY126 16p 0AB)
aN2218 D 2N4286 4 1831 10p BAINS 7 BY127 17 OABS
IN2219  £3p 2N4287 174p 12ip | ;3 13 BAlG 10p  BYies 875 0ABO
IN2220 85 2N4288 » 18 | isg20 7p BAl42 17p BYX10 22p  OA91
2N2221  85p 2N4200 » 16p 18922 8p BAl4d 12p BYZ10 36p 0A9S
2N2222  30p 3aN429) » 120 | 18023 1%p BAl45 17p BYZ1l 3%p 0A200
LD GIL G B Mie | 1m0 8 BAIS4 12p  BYZI2 30p  0A202
IN33es 13D aNs0DT D 114 BAX13 Bp DBYZ13 285p TIVS07 50p
INDOA 1700 NGO 4700 Y BRIDG E
4 0 »
2IN2410  48}p 2N5030 48ip £0p “SCORPIO** CAP Lel3 WAL S
9N3483 274p 2IN6173 12{p ASY28 25p BFX68 @7ip MJE340 68jp OCSID 22ip DISCHARGE IGNITION A.PIV A.P1V
ZN2484 324 2NB174 63jp ABY27 87jp BFX84 26p MJE520 60p OCS3 25p SYSTEM 1 100 37| ¢ 50 0
2N2539 ggjp 2N5176 B2ip ASY28 27jp BFX83 3gjp MJIES21 78p OCS4 25p (As printed in P.E. Nov. 14140 g7p | 4 100 0
aN2540 22}p 2N5176  45p ABY29 27jp BFX86 p MPF102 48jp OC139 38jp N %oml it £10.60 2 o0 agp |t 400 80p
9IN26i3  3$5p 2NB6232A 30p ASY36 85p BFXB87 27ip MPFI03 37jp OC140  38}p ). plete kit 6 B0 ¢
9N2614  80p 2N56246 46p ABYS0 26p BFX88 up MPF104 8$74p OCI170 30p P. & P. SOp. 2 200 41p | 6 200 80p
2N2646 5Rjp IN5246 4Rip ASYS1 32ip BFX89 egip MPFI05 $74p OCI7]  30p 2 400 48p | 6 00 8110
e e S M ume g wmenws oo
2N2711  Bp 2NB265 £3.88 Al » 1 p 3 D
IN2712  85p 2N5268 #3.75 AU10S #1.85 BFYIl 42jp NKTI24 424p OC202  78p THYR'STORS (SCR) MULLARD C280 M/FOIL
IN2713  27jp 2N5267 $2.82f A8Z21 42ip BFY17 £8jp NKTI25 £7jp OC203 42}p u ”’ m’ ”" m m CAPACITORS
2N2714 30p 2N5305 387jp DBCIO7  10p DFY18 3%jp NKTI26 #74p 2 a2jp u\ 44 855 ? | o001, 0-022, o-oas. 0-047 8p each
2N2R65 u‘: 2N5306 BCI08 10p BFYI9 32jp NKTI28 27jp OC205  90p .7, b4 —11-1 0-083, 0-10
2N2904 30p 2N5307 3749 BCI0S  10p BFY20 £} NKTI36 £74p OC207  78p 'ncu 0.8 amp. 200 P1V 65, 0.15, 0-22, 0-33
2N2904A 82jp 2N0308 $74p BCLIS  15p DFY2L 4210 NKTI37 32jp OCPTl 4240 | A1p5 13 amp. 100 PIV 75 P- 0-47 . -
2N2005 37ip 2N3309 €34p BC11s  16p BFY24 48p NKT210 309 ORPI2 809 | oNgses ar 85p U 0-68
2N2906A 40p 2N56310 42jp BCl16A 16p BFY20 25p NKT2i1 80p ORP6) 1uP .-
N2906 2N6364  274p BCII8  10p BFY26  20p NKT2 30p PMSA 2200 | YEROBOARD —— 1'5uf
2N2006A 27ip INB3S5 £7ip BCI21 20p BFY29 §0p NKT213 30p TIS34  62}p 2-2uP
;mmn ke N oM odne W Gmims e o nimh ws | mrove smmo
2N2928  1Bp » D 15 224D D
2aN2024 ' 18p 2N5366 38{p BCI26  80p BFY43 02jp NKT216 $74p TIB4S 10p | 24 % 3lin 17 23p o :—:T;‘"ill s 2;10! -
2N2925 16p 2NB367 b574p BCI40 37jp BPY p NKT217 42ip TIS46  11p | 24 X 8in 2p 8o only) 7 KD me
2N2926 2N5457 37ip BCl47  10p BFY51 NKT219 80p TIS4? 11p | 31 x 3lin 25p £6p 5-.&{5& (ap to 8:2k0) only),
Green 14p 7p BCl48  10p BFY52 NKT223 £7jp TIB4s 1gjp | 31 > Bin 30p 20p T gs Ay aas sl . 0
Yellow 18jp 28020 .00 BCl49 18p BFYS3 NKT224 260 TI849 1g4p | 8 X 17in(Plaim) 83p ~ — - % (up )
g O Rl s T e :
2N3011 281 D »
N30l agiy 28104 By BCIs 1lp BFY76 42jp NKT237 3$8p TI852 1gjp | Pin Insertion "Tools (1 and -15 | POTENTIOMETERS
2N3053 18p 28501  $24p BCiS9 1%p BFY77 874p NKT238 28p TIB03  28jp matrix) st 85p. Carbon:
2N3054 46p 28502  85p BCIG0 @24p BFY90 B87jp NKT240 274p TIB60 284p Log. and Lin., leas switch, 16p.
2N30s5  68p 28503 ln: BC167 11p BFW38 27ip NKT241 lap TI8E 26p OPTOELECTRONICS Log. and Lin., with switch, £5p.
2N3133  80p 3N83 BCI68B 10p BFW69 25p NKT242 20p TIS62 nu: MINITRON 3015F SEVEN Wire-wound Pots (3W), 38p.
2N3I1S4 80p 3N128  70p BCI6SC 1lp BFW60 25p NKT243 62{p TIP29A SEGMENT INDICATOR £2-00 Twin Ganged Btereo Pots, Log.
2IN3135 8$5p 3N140 774p BC169B 11p BPX25 31.85 NKT244 17jp TIP30A 80p TIL 209 LIGHT EMITTING and Lin., 40p.
2N3136 85p 3N141  78}p BCI6SC 18p BPX20 #1.80 NKT245 TIP3IA €8}p DIODE (RED) 35,
2N3300 5p 3N142  65p BCIT0  134p BPYI0 £145 NKT261 20p TIPS2A 78p (RED)[389: PRESETS (CARBON)
3391 £0p 3N143  €7jp BCI71  15p BRYS9 87jp NKT262 80p TIP33A B9900 PHOTORESISTOR 38p
il W A Dl RO e Bkl Ilp NKDM( 3 S Siwiy & ohoR
2N3392 1%7jp R.CA. » » » i A 8 g
IN3S  15p ) BCIR2 10y BBX31 37p NKTI72 $0p TIPISA 1390 | heolSTORS iSAWS TP ERHORIZONTAL
2N3394 15p 40261  38ip BCISS  09p BSX26 48p NKT274 20p TIP36A £3-88 watt 5%.1p. W, 1W & 2W
2N3402 23jp 40309 3%jp BCis4  1lp BBX27 4%jp NKT275 20p watt 6%, 1p. E24 Beries. THERMISTORS
2IN3403 28jp 40310 46p BC2I2L 13p B8X28 3%p NKT28) 87ip watt 5%, 1jp. R53 (8TC) £1:20 VAS705 95p
Post & Packing 1Jp per order. Europe 25p. Commonweaith (Air) 6Sp (MIN,) w 29 M/O K151 (1k) 12p VA1077 20p
Matching charge (sudio transistors only) 1Sp extra per pair. watt 10%, 24p. }W & §W Mullard ~ Thermistors also in
Prices sugu:t to alteration without prior notice, 2 watt 10%. 6. E12 Series. stock. Please enquire.

Telex 21492

Tel. 01-452 016123 A, MARSHALL & SON
" 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 =
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H1S month we move to Ger-
many, to hear about the man
who gave his name to the unit of
resistance, Georg Simon Ohm,
and his now famous law (see
Table 1).

The Ohm family lived in
Erlangen, South Germany with
their two sons Georg and Martin.
Ohm senior was in business in a
modest way as a locksmith, his
wife complimented the family in-
come by taking lodgers and it was
one of these who was to influence
the eldest son Georg, born March
16, 1787, in his early years.

It was expected that Georg
being the eldest would take over
the family business, but having
been inspired by the student
lodger to study he entered the
local university. He was a com-
petent pupil, and a natural born
teacher, and on completing his
course, accepted in 1817, at the
age of 30, the post of professor of
mathematics at the Jesuits college
in Cologne.

OHM'S LAW

During this time he set his
mind to many problems contained
in mathematics, physics, and the
new power electricity. It was at
Cologne he learnt how the “Flux
of Heat” in a metal bar is directly
proportional to the difference of
temperature between its ends,
and then, influenced by the
journals of Schweigger and
Poggendorf the German physicists
which had appeared in 1825. Ohm
sought to discover what laws
regulated the flow of electricity
in a conductor.

His results were published in
Berlin in 1827 in a pamphlet with
the title “Die Galvanishe Kette
Mathematisch Bearbeitet” which
roughly translated means “The
Mathematical Works of the Gal-
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The oldest and one of the most important electrical *‘laws” was formu-

MARK

By J. E. Gregory

lated by Georg Ohm, and the unit of resistance—the ohm—is named
after him. This is used to measure the value of the resistor, the most
commonly used of all electronic components.

Ohm’s law illustrates that the resistance of a conductor is equal to the
voltage across it divided by the current flowing through it. When the
resistance is in ohms the voltage is in volts, and the current in amps.

The Omega sign () used for the ohm was suggested by Sir William
Henry Preece the British electrical engineer and wireless telegraphy
pioneer, whilst lecturing to Indian telegraph service cadets at the Hartley

College, Southampton in 1867.

vanic Chain”. The theory Ohm
proposed set out that the electric
current is a conductor is directly
proportional to the difference of
potentials between its ends.

The publication of the pamph-
let caused a major upset in Ger-
man scientific circles, people said
Ohm was mad, and his law
absurd, he was even forced to
resign his post at Cologne.

For six years he was an outcast
doing very little scientific work
then in 1833 he obtained a post at
Nuremberg polytechnic.

RECOGNITION

Gradually, however, the pamph-
let began to get a wider circula-
tion and his law was being
quoted. Then, quite suddenly in
1841, came the first official recog-
nition, Ohm was awarded the
Copley medal of the Royal Society
and made a foreign member of
the society.

This recognition from Britain,
and one of Europe’s oldest scien-
tific societies inspired Ohm to
return to his work. He published
a number of papers on mathe-
matics and a memoir on inter-
ference in uniaxial crystals.

Ohm's apparatus used in his
work with his law on the Gal-
vanic circuit.

Photograph: Crown copyright Science Museum.
ndon.

In 1849 he was appointed to the
important post of conservator at
the physical collection at Munich,
and in 1852 professor of experi-
mental physics in the high school
at Munich, he started work on a
text book of physics which was
published in 1854 just before he
died of apoplexy brought on by
overwork, on July 7.

Thus at 67 died the man who in
the face of great opposition took
the first steps towards the formu-
lation of the laws of the electric

current.
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Letters

Resistor Symbols

I have read every issue of
EvVERYDAY ELECTRONICS and I have
only just noticed, in reading your
Guide To Circuit Symbols, that
you have been using the old sym-
bol for resistors (a zig-zag line).
I use many drawings of electronic
circuits in my work and all up
to date drawings now use the B.S.
symbol (an oblong box) for a
resistor. Whether this'is done on
purpose, to make it plain for the
beginner I do not know, but I just
thought I would point it out to
you.

K. C. Vicars,
Portsmouth.

The symbol we use is given by
B.S. as an alternative; see this
month’s editorial for comment.

That 15p Effort

As one who was brought up on
thermionic valves and was intro-
duced to electronics largely
through your parent magazine,
P.E., I should like to add to the
congratulations you havereceived
on the success of E.E.

Although I have experimented
with radio for over 25 years,
it is thanks to your magazine
that I am beginning to feel at
home with solid state devices.

Unfortunately, some of your
ungrateful critics have yet to
learn to walk before they can
run, and it is hardly the function
of E.E. to provide detailed modi-
fications and servicing for com-
mercial devices. Lack of effort,
indeed, Mr. Alexander! Some
people do not realise how much
effort must go into making E.E.
the best value on the bookstall—
and all for 15p a month!

Mr. D. B. Lyall,
Cheltenham.

. Modification

It may be of interest to you
that the circuit given in the May

issue of your magazine for a Bee '
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Counter was used as the basis of
a paper counting machine for our
school magazine. I had been plan-
ning to make such a device using
a photocell, one transistor ampli-
fier and a relay, thus operating a
magnetic counter. Your circuit
was a welcome alternative, being
less bulky and requiring only one
power source.

I built the circuit as described
and arranged that the light beam
should be broken by the sheet
of paper falling vertically onto
a chute which guided it into an
output tray. In practice this
arrangement failed to operate
because of the small change in
light level brought about by the
sheet of paper.

This was due to two factors:
firstly the paper is rather thin,
and secondly, the interference
from the room lighting which
was not interrupted by the paper.
Thus the circuit had to be made
more sensitive to smaller changes
in light level. To do this I intro-
duced a further stage of ampli-
fication using a second OC72 and
its two associated resistors. With
this slight modification a very
successful paper counting device
was constructed.

I continue to be impressed with
the variety of useful projects that
you publish and _ wish you all
success in future pubhcat:ons

R. Anderson,
Leeds.

“B” Class

We followed with great
interest your article on the
electronic Bee Counter. However,
we thought your entrance and
exit labels a little strange
because we don’t know a lot of
bees capable of reading and
writing.

Of course, we have heard that
the educational system has been
greatly modified in the United
Kingdom of late, presumably the
“A” class is now reserved for

peoplg and the, dare we say it,
“B” class, for insects.

Five unreadable signatures,

No address.

We must admit that we do, not
know of any educated bees, but
if you know some—as you infer—
we are sure many bee keepers
would be interested. Perhaps you
could tell us how the bees can
read the signs when they are
inside the hive?

To be more serious, if you look
at page 380 you will find that
the caption to the photograph
refers to the labels, thus con-
structors (not bees) are made
fully aware of which aperture is
which.

Transistor Holders

I have a query to put to you.
When I was at school, 15 years
ago, transistors had just come in-
to general use, and I had many
knowledgeable friends who tried
to introduce me to the hobby of
electronics; unfortunately I never
quite got to grips with the prac-
tical side and so never got going.
This is why your magazine is so
helpful to me, for example I now
understand for the first time in
my life how to solder a good joint.

My query is this; these friends
of mine at school were unanimous
in recommending the use of
transistor-holders, to avoid the
dangers of soldering direct to the -
leads; as you do not seem to men-
tion these, I am wondering
whether there is some good
reason that their use has been
discontinued.

N. E. Goller,
London, N.-W.3.

Transistor holders are still
available and can be used on
almost any project if desired.
However if some care is taken
when soldering, the transistors
should not be damaged in any
way. Silicon transistors can of
course stand much wmore heat
than the original germanium
types.

Rain Wanted

How Jucky you are in the UK.,
you get your June issue in June.
Here, the April issue has just hit
the bookstalls. It's worth waiting
for though. For years now, I've
been wading through electronics
magazines but the penny didn’t
drop until your Teach-In pene-
trated my grey matter.
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Project605

the new simple
way toassemble
inclair 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

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. Aiso in 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 3C 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 unitis obtainable for only £

sua’.amaa It within 3 months of purchasing Project 605 directly from us, you are dissatisfied with it we will retund your
money a1 once, Each module is guaranteed to work pertectly and should amy delect arise in normal use we will
service it at once and without any cost 1o you whatsoever provided that it Ts returned to us within 2 years of the
purchase date. There will be a small charga for service thereatter. No charge lor postage by surtace mail, Air-mail
charged at cosL

sir—i=ir-

Sinclair Radionics Ltd., London Road.,
St. lves, Huntingdonshire PE17 4HJ.
Telephone : St. Ives (04806) 4311
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Specifications

Output— 30 watts music power (10 watts per channel R.M.S.into
3

Inputs—Mag. PV, - 3 O A, cun

Hz 1dB. Ceramic pick-up — 50mV. Radic to 15
JAux. adjustable between 3mV. and 3V

Signal to noise ratio — Better than 70d8

Distortion — better than 0.2% under all conditions

Controls — Press buttons for on-off, P.U.. radio and aux. Treble
+16 to —15 dB at 10 kHz. Bass +15 to —15 dB at 100 Hz
Volume. Stereo Balance,

Channel matching within 1dB

Front panel — brushed aluminium with black knobs.

Project 605 comprises Stereo 60 pre-amp/control
unit, two Z-30 powvar amplifiers. PZ-5 power supply
unit, the unique ne= Masterlink. leads and instruc- £2 9 9 5
tions manual compiete in one pack. Post free s

To SINCLAIR RADIONICS LTD., ST.IVES, HUNTINGDONSHIRE PEIT 4HJ ]
Piease send Projact 605 post free [[] Details and list of stockists

Name

Address

for which | enclase £29.95 cheque/money order/cash
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RADIDS! ‘ |
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THEM FOR THIS PRICE s

N
R ARATTER " fablllous" 0 ABLE vy

ATOR 48 @ A UT s
Think of 1984 and what mikht be %ﬂ;ul?nwﬂlﬂc GERISE[D

produced then—now get the 'ORE UI

ASTRAD 17 and SEE that the M\sumo‘ QUE\SS\WOR‘DL

Russians bhave done it all NOW! ?ﬂabl\ AIA at TRk~

This one supersedes all earlier Sy tp T thngg,”

Models! It will probably make your l’a"“ﬂlss Zk { S -

present radio seem like a ‘crystal 0ng the \& to
ver!

set! Complete with optional Wor,
battery ellminator for both
battery and mains usel We're
almost giving them away at only £20-75-a traction of today’s Rossian price! Compare
performance with £80 radlos! *Refund if not astounded. Black and chrome fnish
facia, set in Cabinet built case--constructed of fine Russian hardwood in beautilul
Teak Veneer finish—prevents vibration, ensures sweeter tone than ever! Volume
controlled from a whisper to a roar. Wider band spread, for “‘pin-point” s:ation
selection! Plus “MAGIC EYE" tuning level indicator for ultra perfect tuning sensitivits!
Yen, the Rusalans have surpassed themselves, proving agaln thelr fantastic ability In
spaceship and satellite communications. Yes, EVERY WAVEBAND instantly at your
fingertips Including Slandard Long, Medium, Short and Ultra Short Waves to cover the
tour corners of the Earth, { all normal tra i VHF, AM. FM, MW, LW,
UBW, plas local and new stations not yet operational, and messages lrom all over the
world! Expensive TURRET TUNER slde control waveband selectlon unit (as used
on expensive TVal) Every waveband clicks into position, incredible eaze of tuning|
Genulne push-pull output! ONJOFF volume and separate Treble and Bass tone
controls for utter perfection of tone! Press-button illumination! Take it anywhere—
runs on batteries on through battery elimluator from 220/240v. AC malns supply.
Internal ferrite rod plus built-In “‘rotatable” telescopic acrial extending to 39ins.
g

“  SAVE
POUNDS!

Compare our prices with other leading brands. Every reel
factory fresh and fully guaranteed. SEND TODAY !

@ CHROMIUM DI-OXIDE

. . CASSETTES
List Qur Price

List Our Price

C.60 €075 £0-35 4
C.90 £1-01 £0-49 g:g f,' ;; 2‘,’73
C.120 £1-5) £0-64 '

LOW NO'SE TAPE in plastic library boxes

LONG PLAY—TYPE PE 36 DOUBLE PLAY—TYPE PE 46

List Our Price List Our Price

5”900’ £1-63  £0-99 $” 1200’ €2:01  £1:24
$3” 1200° £2:03  £1:24 53" 1800° £2:93  £1-79
77 1800’ €294  £1:79 77 2400’ £3:69 £2:25

SPECIAL OFFER!
Agfa 104“ 4200° PE 36 LOW NOISE
List Price: £6:21. OUR PRICE: £3 80
(specify cine centre or N.A.B. when ordering)
LARGER DISCOUNT FOR QUANTITIES—REQUEST LIST

maostertope

Low Noise Cassettes

List One Three Six Ten 100
C.60 £0-63  £0-31 £0-88 £1-73 £2-75 £25 00
C.90 €087 £0-44 £1°26 £2°49 £3.75 £35 00
C.i20 €117 £0-57 £1-66 £3-29 £4'75 £45.00

Post & Packing: Cassettes 3p each—6 or more post free
Tapes 10p each—3 or more post free
(Overseas orders 20% extra on all prices)
MAIL ORDER ONLY
(DEPT EE.) 7S HOLLOWAY ROAD, LONDON, N.7

approx. It’s also a fabulous CAR RADIO. Can be used through o
tape recorder or pablic address. SIZE 14 x 10} x 4}ins. approx. Made to glve years of
pertect service. U.K. facilities and apares available for yeara tocomel With WRITTEN
G'TEE, manua! with instructions and circuit diagram. ONLY £20-75 (with malns)
battery eliminator £1-48 extra). BOX, POST, ETC., 50p. *BUT WAIT, for only 55p
extra you get the “COMPUTERISED' WORLD TUNING GUIDE. (It enables you to
time, pi int and get t the whole world over—it even lsts yoo know
when to tane into the UK. when abroad), PLUS “longlife” batteries. PLUS earphone
for personal listening, (Sorry—We cannot change these new radios for any earlier
model purchased). SHOPERTUNITIES FOR BARGAINS!

SAVE £20-
i SOLIDSIATE

BATTERY'MAINS AC

VHE AMEM raDIO

and CASSETTE
TAPE RECORDER
& PLAYER

—_—_
WITH REMOTE “s -
CONTROL MICROPHONE S

Latest sensation in the world of sound! Fabulous
VHF, AM/FM Radio AND Cassette Tape Recorder
& Player combined & it runs off batteries or mains.
(Plug in the 220/240v. AC line cord). Record and
play back anything, anywhere! Even tape direct
from the Radio as you listen! RECOMMENDED RETAIL PRICE GENUINELY £44!
WE OFFER AT ALMOST HALF PRICE! Wonderful features: % Press-button
Keyboard Control Pane! or latest MASTER SWITCH CONTROL! & “MAGIC EYE"
Visual Battery check/recording level indicator or built-in sutomatic Leveller!
% Separate ON/OFF and HI-LO volume controls! & Heavy duty built-in speaker!
% Earphone (for pereonal iistening or “*monitorin and extension speaker sockets!
* Remote controi micropbone! % Built-in swivel telescopic extension aerial (23in
approx.)! Magnificently made case with carry handle. (DESIGNS VARY SLIGHTLY.)
Taken standard 30, 60, 900or 120-minute Philips Cassette Tapes obtalnable everywhere).
The built-in tull circuit VHF, AM/FM Radio glves superb clarity of tone, incredible
statlon selection. Rotating Seiector Dial-—get all local and regional stations in every
part of the country plus B.B.C. National, VHF. Picks up dozens of forelgn atations.
Fabulous in car! You could pay more for r Radio or Car Cassette player ALONEI
£23-75, CARR. ETC. 35p, With iustructions, remote control microphone with onjoft
switch and stond, WITH WRITTEN G'TEE. BONUS: Batteries and Cassette 25p.
(ol d A VTR SR g2 ADepe. EE/10, 164 UXBRIDGE RD.
s = (fact Shepherd’s Bush Green),
LONDON, WI2 8A@ (Thurs, |, 7). Also 37 High Holborn,
London, WCI (Thurs. 7). Both stores open Mon.-Sat. 9-6.

[ This equpments goi
%] EVERYTHING!

24, WOODHILL,
HARLOW, ESSEX
2 gdd 5p. P. & P. Price list

\A.E. No callers please
All our stocks are brand new with money back guarantee

ACI107 15p | BC108 8p | BFY3) 12p | OC72 12p | 2N2644 47p
AC128 13p BCIO9 8p | BBY95A 15p | OC81 13p | 2N2928  10P
AC127 13p BCI54 20p | ME0402 18p | OC81D 13p | 2N 3033 200
AC128 13p BCl68 10p  MEO0404 14p | OC8S3 20p | 2N3055 49?P
AC176 25p  BCi69 11p ME4101  10p | OC170 24p | 2N3702 11p
ACIHHIK  20p | BCIB2L 8p | ME4102  12p | OC200 25p | 2N3704 13p
ACl42K  20p BCI83L 8p | ME6002 14p | OC201 25p | 2N3703 11p

ADI49  40p BCIS4l,  8p | MESIOl 14p | OC25 25p | 40636 (3
ADI50  44p | BC212L  8p | ME6102 15p | 0C28 30p | IN4001 4
ADI8S \ peq | BC2I4L  8p | MPRIIL  32p | OC29 36p | IN4002 4
AD]62 " P BDII6  79p MP8511 34p | OC35 25p | IN4003 5p
AF114  15p | BDI2l  50p | MPN313  48p | OC36 36p | OC202 7
AF1I 15p | BDI30  48p | OC4L 13p | 2N697  18p | OA90 6
AFII6  15p | BDI31  59p | OC44 13p | 2N1171  24p | 091 60
AFI17  15p | BFI94  15p | OC45 13p | 2N1304  28p | IN4I4B  4p
BCl07 8p . BFY50  18p | OC71 12p | 2N1305  25p | wo2 3gp

MULLARD POLYESTER CAPACITORS C280 SERIES

250V P.C. wounting: 0-01uF, 0-015uF, 0-022uF, 3p. 0-033uF, 0-047u,F, 0-0688uF,
3ip. 1ul’, 4p. 0: 15K, 0-22uF, 5p. 0-33uF, 6§p. 0.47uF, Bip. 0-88uF, 11p. 1-0uF, 13p.
1-5uF, 20p. 2-2ul, 24p.

MULLARD POLYESTER CAPACITORS (2068 SERIES

400V: 0:001uF, 0-0015uF, 0-0022uF, 0-0033uF, 0-0047uF. 24p. 0-0088LF, 0-01uF,
0-015uF, 0-0224, F, 0-033u ¥, 3p. 0-047uF, 0-068uF, 0-1uF, 4p. 0-15uF, 8p, 0-22uF, 74p.
0:33uk, 11p. 0-47uF. 13p.

160V: 0-01uF, 0-015uF, 0-022.F, 0-033uF, 0-047uF, 0-068uF, 3p, 0-1uF, 3yp.
0-15uF, 4{p. 0-22uF, 5p. 0-33uf, 6p. 0.47uF, 7jp. 0-68uF, 11p. 1-0uF, 13p.

ELECTROLYTIC CAPACITORS—MULLARD C426 SERIES 6p each
(uF[V) 10/2-5, 40/2-5, 8025, 160/2-5. 320{2-5, 500/2-5, 8/4, 32/4, 64/4, 125]4, 250/4,
400/4, 6-4/8-4, 25/6.4, 50/6-4, 100/6-4, 200/6-4, 320/6-4, 410, 16/10, 32/10, 8410/,
1 0, 200/10, 2:5/16, 10/16, 20/18, 40/18, 80/16. 125/16, 1-6/25, 6-4/25, 12:-5/28,
25 .')ll/l'l.'}. 80/25, 1/40. 440, 8/40, 16/40, 32/40, 50/40, 0-64/64, 2-5/64, 5/64, 10/64,
20/64, 32/64.

MULLARD C437 SERIES

100/40, 160/25, 250/16. 400/10, 640/6-4, 800/4, 1000/2-5, 8p. 100/64, 160/40, 250/25,
400/16, 640/10. J250/4, 1000/6-4, 1600/2-5, i2p. 160/64, 250/40, 400/2-5, 640/16,
2000/¢, 1000/10, 1800/6-4. 2500/2:5, 18p. 250/64, 400/40, 640/25, 3200/4, 1000/16,
1600/10, 2500/6-4, 4000/2-5, 18p.

RESISTORS

§ watt 5 carbon beach | O e 0L

§ watt s carbon P e

range 27€} to 10 MQ type TR5 | Carbon Saca K o 2Mif)
teivielieatedl Joiih tinfoxkiel x 35 |§1T 08 00 4 oA i gang (stereo) 40p°
3p each Any type with D.P. switch 12p extra

range 100} 10 1 MQ.
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I agree with your reader who
asked for more mathematical
tolerance. It became necessary
for me to take a refresher course
in Algebra so that I could follow
your development of equations in
the resistors in parallel bit.

Perhaps you are not so lucky
there in the old country, we don’t
have that awful problem of where
to go and what to buy when
stocking up for one of your pro-
jects. 1t’s a case of ‘“shop a” or
“shop b” or write off to the
Eastern States, some 3000 miles
away, and wait several weeks.

Your Rain Warning Alarm
appealed to me and after wreck-
ing it with reverse battery con-
nections as per your erroneous in-
structions, 1 eventually got it
working. Just one problem
though. Its been installed on the
roof for about 2 months now—
but it hasn’t rained!

How about a pull out data page
suitable for clipping into a work-
shop manual. Such information as
colour codes, transistor base con-
nections, fundamental circuits
like the diode pumnp, hints, tips
and short cuts gathered together
in one handy cover would be a
boon for the likes of me who hit
a problem and have to go search-
ing through piles of magazines to
find a clue to what could be
wrong.

Ray Foster,
Western Australia.

To be correct our June issue is
on sale during May in this
couniry. By the time you read this
you should have the Constructors
Companion, presented free with
the May issue—we hope this will
meet your needs.

Prices

As many other readers have
said, your magazine is a good one
and has cleared up a few mystify-
ing points. But now I would like
to clear up a point myself, just
in case someone got the wrong
idea about New Zealand from Mr.
J. Koppard's letter in E.E. April
1972. New Zealand is not a pin
prick on the map down under
where people walk round in grass
skirts, but a modern thriving
country.

The price of the OC71 is some-
thing of a mystery to me. Here in
Auckland an average OCT71 cost
70c or 35 English pence, not as
cheap as in England but still a
far cry from £3. I do not know
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the price of an OC71 in Welling-
ton but since Wellington is the
capital of N.Z, I doubt if the
price would be higher.

My guess is that the price or
type of article was confused some-
where along the line, but if this
is not the case then Mr. J.
Koppard paid an extra £2-65p to
a very low dealer.

E. Van Dyke,
New Zealand.

Gas Station!

Sensor should eat his words. I

have enclosed a photograph of a

gas operated radio which the

East Midlands Gas Board uses

for demonstration. What is more,

the device even works on natural
gas.

G. A. Bolton

Shepshed,

Leicestershire.

Sensor did not say that it could
not be done, merely that “there
are limits to what can be domne
by gas”. However we thank you
for the inclusion of the photo-
graph, which we show below.

Electronic Gourse

During the last two years, I
have been running a course in
basic electronics for the student
with a non-vocational background.
This course has a great deal in
common with the “Teach-In”
articles that you have been
publishing since November 1971,
and it has been suggested to me

that your readers may be
interested.

The course is based on atten-
dance at the college for one
evening per week (7.00-9.00 p.m.)
for 24 weeks and runs from
September to Easter. There is a
strong practical background to
the instruction, and demonstra-
tions and experiments are con-
ducted almost every night of the
course.

I hope you find this suggestion
of interest.

H. May,

Head of Electrical Trades
Department,

Gateshead Technical College,
Durham Road,

Gateshead.

Thanks

Further to my letter in the
June issue, I now know the
secrets of Snap Sequence, Indica-
tor and Home Sentinel, thanks to
an unknown reader who rang me
and sent me the first issue.

I would like to refund the post-
age to him, and also return his
magazine (if he would like it
back) if he will let me know his
address. I am afraid I put the
phor.e down before I realised I
didn't know who it was.

R. Brown,
Burton-on-the-Wold.

Component Export

We would be obliged if you
could put us in touch with some
firms in the UK who would be
interested in the export of elec-
tronic components and gadgets
to an electronic agency here.

H. NG Wong

c/o School of Industrial
Technology

University of Mauritius
Mauritius

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.

i
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FIND BURIED TREASURE?
Transistorised Treasure Locator
This fully portable transis-
metal locator detects
and tracks down buried metal
objects—it signals exact Joca-
tion with loud audible sound
(no phones used)—uses any
|| transistor radic which Ota
\ instde—no connections needed.

YINDS LD,

, BILVER,
JEWELLERY,
LOGICAL PIECES
ETC. ETC. Extremely senst-

\ “;‘. will signal presence
of certain objects buried

1 below
No know-

ELECTRONIC ORGAN

G onr £37
\; Don’t confuse
with ordinary
electronic organs that
i e s mowth. type reeds sle.
Vol rinehioriecs.~ SELF " CORTATHED
LOUDSPEAKER. Fifteen separaie keys spen
two full octaves—play the " Yeliow Rose of
Tazas™, play * Bilent Night™", play* Auld Lang

Syne:  ole, oic, You bave the thrill and
it

ot b with the
pleasire of phyh‘ a real, live, portable
electronjc organ. N0 PREVIOUS XEOW-
LEDGE OoF WICS NEEDED. No

soldering necessary, Simple as ABC to make.
A

+ 28p p. & p. for kit, including case, nats,
ocrews, simple ins etc. Uses
Jard battery (parts avaliable separately).

battery. No soldering necesary. Kit
includes nuts, acrews, wire, etc. ONLY
68:85 4 25p p. & p. (Sectional handle as
illustrated 95p extra). Parts avallable
sepdrately. Made up looks worth £15,

Eavesdrop on the exciting world
of Aircraft Communications

.F. AIRCRAFT BAND ,0FLY
CONVERTOR £285

Listen in 1o AIR-
!{"1‘ LINES, PRIVATE PLANES,
v L Ravesdrop om
% exelling cross tolk Between pliots,

ground aepprosch conirol, air-

port lower, Hear for yourself

the  disciplined volces Aiding

fensencss on telk downs. Be

with them when they have to take nerve

avplng decisions in emergencies—Tune into
A ¥ dist. n

Covers
the aircraft fi

Have ali the pleasure of making it youreelf,
finish with an exciting gift for someone,

Find buried treasure with this
READY BUILT & TESTED

TREASURE LOCATOR
MODULE —

omx £4:35

-
FULLY !1
TRANS1IS-
TORISED PRIN-
CIRCUIT :
METAL DETEC-
TOR MODULE. Ready built
and tosted—just plug in a PP3 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 £20! Extremely sensitive

.-

band
HEATHROW, GATWICK, LUTON, RING-
WAY, PRESTWICK, ETC. ETC. AR AS
BELL. This fantastic fully transistorised
Inftrument cen be duilt by enyone over nine
tn under two Aowrs. No solds

through earth, sand, rock,
water, etc.—EASILY LOCATES8 COINS,
GOLD, SILVER, JEWELLERY, HISTORI-
CAL RELICS, BURIED PIPES, ETC.
lenﬂ-_ exact locstion by ‘‘beep*’

y.
Fully illustrated simpie instructions take you
step-by-step. Uses standard PP3 battery.
All you do Is extend rod aerial, place close
to any ordinary medium wave radio (even
tiny portsbles). NO CONNECTIONS WHAT-
BVER NEEDED. BEND ONLY £3-85 +
0p p. & p. for kit including cane, nuota,
screws, wire, etc. etc. (parta available
separately).

CONCORD ELECTRONICS LTD. (EESU) 12, Archer Street, London, W.|.

ing as you near buried metallic
objects. 8o sensitive it will detect certain
objects buried FEET BELO'
GROUND! GIVES CLEAR BIGNAL ON
ONE COIN  $4-06 + 30p carr. etc.
(High quality Danish Stethoscope head-
phones #8-756 extra if required.)
EXAMINE AT HOME FOR 7 DAYS. YOUR
MONEY REFUNDED IN FULL IF NOT 100%
DELIGHTED.

BUILD § RADIO AMD
ELECTRONIC PROJECTS

o £2:40

Amazing Radio Construc-
tlon set! Become a radlo
expert for £8-45. A com-
plete Home Radjo Course.
No experience needed,
Parts including
simple instructions

for each design. Iilus-
trated atep-by-step plans,
all transistors, loudspeaker,

personal phone, knohs, screws,

ete. all you nzed. Presentatlon box

45p oxtra as jltus. (it required)(parts available
id y. Send

y) no
22-45 + 20p p. & p.

SOOTHE YOUR NERVES,
RELAX WITH THIS AMAZING

RELAXATRON

CUT8 OUT NOIRE POL-
LUTION—BOOTHES YOUR
NERVES! Don't under
eatimate the uses of this fan-
tastic new deaign —the
RELAXATRON Is basically
piok noise gerierator. Besides
being able to mask out
extraneous unwanted sounda
it has other very interesting Only
r i

properties. Fol b
many people find a rainstorm

mysteriously relaxing, a larg+

part of this feeling of well-being can be
directly traced to the sound of falling rain-
drops!—a well known type of pink noise
IP YOU WORK IN NOISY OR DIS.
TRACTING SURROUNDIKGS, IF YOU
HAVE TROUBLE CONCENTRATING, I1F
YOU PEEL TENS8ED, UNABLE TO RE-
LAX—then build this fantastic Relaxatron.
Once used you will never wart to be withont
#t—TAKE IT ANYWHERE. Uses stan-
dard PP3 batteriea (current used so mmall
that battery lite is almost ahelf-life), CAN
BE EASILY BUILT BY ANYONE OVER 18
YEARS OF AGE using our umique, step-by-
step. fully lilustrated pians. No soldering
necessary. Al parts including case, & pair
of crystal phones. Components, nuta,
ascrews, wire, etc. no soldering.

| CAN'‘TBLEEP
/Do You

SHORTWAVE
TRANSISTOR
RADIO

£2:75
Anyone froin 8 years
up ean follow the
stepoy-siep, easy an
ABC fully illastrated in-
o sold.

3 Y.
76 stations logged on rod aerial in 30 mins. —
Russia, USA, Switseriand, etc.
Experience thrills of world wide news, sport,
music, etc. Eavesdrop on unusual broad-
casts, Uses PP3 battery, Sizeonly 3° x 4)°
x 11° Only 8276 + 20p p. & p. Kit includes
cabinet, screws, instructlons, etc. (Parts
avallable separately).

INGENIOUS ELECTRONIC

SLEEP INDUCER
ONLY -

£3:25

AT NIGHTS?

WAKE UP

IN THE NIGHT AND CAN'T GET OFP
TO SLEEP. AGAIN?! WQULD YOU
LIKE TO BE GENTLY 800THED OFP
TOBATISFYING SLEEP EVERY NIGHT?
Then build this ingenjous electronic sleep
inducer. /¢ evew stops by itself s0 you don't
Rave to worry aboul it being on oll might! The
loud prod hing  audio-
Irequency sounds, continuously

but as time goes on the sound gradually
becoines lexs and less—until they eventually
cease altogether, the effect 11 Aas on people
is amazingly very similer 1o Aypnosis, A con-
trol is provided for adjusting the length of
times, etc., all transistor. can be bullt by
anyone over 12 years of age in about two
hours, No knowledge of electronica or radio
needed. Extremely simple, easy-to-follow,
step-by-step. fully iilustrated instructions
incladed. No soldeving necessary. Works oft
standard batteries, estremely economical.
8ize only 3° x 41* x 13°—take It anywhere.
Kit includes case, nuts, wire, screws, etc.
SEND £3-25 + 26p p. & p. (parts avallable

2875+ 26p p. & p. Parte P y.

7).

Callers welcome 9 a.m.—5.30 p.m. inc. Saturday

Vary the strength
of your lighting witha

MMA

The DIMMASWITCH is an attractive and effic-
ient dimmer unit which fits in place of the normat
light switch and is connected up in exactly the
same way. The ivory mounting plate of the
DIMMASWITCH matches modern electric fit-
tings. Two modals 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 Wate £3-20. Kit Form €£2-70

300 Wace—£2-70. Kit Form €2-20
All plus 10p post and packing.
Please send C.W.0, to: - -

DEXTER & COMPANY
§ ULVER HOUSE, 19, KING STREET,
CHESTER CH1 2AH Tel: 0244-25883,
As supplied to H.M. Government Departments.

562

INSTRUMENTAL
AUDIO
EFFEGTS

SUPER *“FUZZ' UNIT KiT. CONNECTS
BETWEEN GUITAR & AMPLIFIER. OPER-
ATES FROM ov BATTERY (not supplied).
ALL COMPONENTS AND PRINTED CIRCUIT
BOARO WITH FULL INSTRUCTIONS. KIT
PRICE: £2-89 poat paid.

CREATE ‘“PHASE" EFFECT ON YOUR
RECOROS, 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
PRINTEO CIRCUIT BOARD & FULL INSTRUC-
TIONS. KIT PRICE: £2-89 post paid.

MAIL ORDER ONLY.
S.A.E. ALL ENQUIRIES.

DABAR
ELECTRONIC
PRODUCTS

%82, LICHFIELD STREET,
WALSALL, STAFFS. WSt 1Ux

EX COMPUTER PRINTED CIRCUIT PANELS
2ln x 4in packed with semi-conductors and top
quality resistors, capacitors, diodes, etc. Our
price 10 boards 50p. P. & P. 7p. With a guaran-
teed b f 35 t i

of Data on
tranalistors included.

SPECIAL BARGAIN PACK. 20 boards for 81,
P. & P. 18p. With a guaranteed minimum of 85
transistors. Data on transistors incioded.

250 MIXED CAPACITORS

Plus9p P. & P.

62p

700C OPERATIONAL AMPLIFIER TO5
8 lead L.C. * 1 oft 50p. 50 oft 85p.
100 oft 20p.

250 MIXED RESISTORS

i & § watt.

62p

150 MIXED HI STABS

i. 4 &1 watt 5% & better.

62p

QUARTZ HALOGEN BULBS
13V 85W for car spot lights, projectors, etc.
80p each. P. & P. 5p.

GPO EXTENSION TELEPHONES
with dial but without bell. 95p each. P. & P. 30p.
8175 for 2. P. & P.50p.

BARGAIN RELAY OFFER
Bingle pole change over silver contacts 25V to
B50V. 2:5k Q cafl. 8 for 80p. P. & P. bp.

KEYTRONICS mail order only
44 EARLS COURT ROAD
LONDON, W.8 01-478 8499
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UsEo !XTENBIVEIOV BY INDUSTRY, GOVERNMENT OEPARTMENTS,

CATIONAL AUTH
® LOW COST @ QUICK DELIVERY

@ OTHER RANGE

ORITIES, ETC.

OVER 200 RANGES IN STOCK
TO OROER

NEW “SEW”

CLEAR PLASTIC

METERS METERS
Typesw.i00| TYPE S-80 '
100 x 80 mm 80 mm.
L] ‘ square fronts

50-4»56;}[ 810 sov. . 8260

00uA $310 300V, e, 8560

IN-O—IOOuA“OO 1 amp. D.C. 42-80

00 . 8278 bamp. D.C. £260

300V. AC. 2280

VU Meter.. £3:37

DESIGNS!

BAKELITE PANEL

“SEW"™ CLEAR PL

Type MR.SSP. 4}in. x 4}in. tronts.
1280
4280
2280
80

88

.5853858552
2258228223

1 amp. A.C.* 4280
5 amp. A.C.* 22-80
10amp. AC‘I!OO
20 amp. A.C."22-80
30 amp.

'l‘no MR.52P. 2¢in. square lronts.

...... 4310 £2-00
lO-O—BOuA £2-60 42-00
10024 . 2260 . £2:00
1006 100, A £2-80 £2-00
soou .. . 2230 . 82:10
A . 8200 -10
SmA ...... 8200 -10
10mA . #2:00 £0
50mA . 22:00 -00
100mA . 23-00 -00
500mA . 23-00 -00
1 amp. .... 8200 00
8 amp. .... 2200 -00

BOuA .... 4337
30°0-50,A 4275
1004 2276
100-0—100uAl£|6

. 82-68

#é######ss#sé::é
BTE8RIEINBBSRS

C*
30 unp AC.*

*MOVING IRON—
ALLOTHERS MOVING COIL
Please add postage

SEW EDUCATIONAL
METERS

Type ED.107. Sise
overall 100mm x
#0mm x 108mm.
A new range of high
quality moving coil
instrumenta ideal
for school experi-
menta and other
bench applications.
3 mirror scale. The
meter mwovement I8 easlly accesslble to
demonstrate internal working. Available
in the following ranges:

20V d.c. 24-40
B0V d.c. £4-40
300V de. ...2440
Danl range

B00mA/5A d.c.24-68
BV/BOV d.c... 2465

ASTIC METERS

Type MR.38P. 1 21/32in. square fronts.
——c———— 200mA .... 21

o L
0p 4 2210 . D.C. .. 81
uo O—DOuA £1-90 . D.C... 81
100, 41 15V, D.CL.. 8160
1oo-4Hoouul-'u 20V, D.C... $1-60
mu . 8176 | 100V. D.C. $1-80
85004 £1-65 | 180V. D. q
500 0 MuAll 60 | 300v. D.C. #1-80
...... £1-80 | 500V. D.C. £1-60
l—o-lmA 750V, D.C. 2160
2mA . 15V. AC... 81-70
SmA 50V. AC... 8170
10mA 150V, A.C. $1-70
20mA 300V. A.C. $1-70
50mA 500V, A.C. 81-70
100mA 8 Meter LA 81-70
180mA ... VU Meter.. #2.10
'l‘m MR.45P, 2in. square fronts.
...... 22 u.mp....n'lo
60 0 DOuA 42 lo 10V.D.C .. 8150
20V. D.C. .. 8160
lOO—O—IOOuAﬂ l7 50V.D.C .. 8180
2004 . 8187 |300V.DC. 8180
15V.A.C .. 8180

300V. A.C. 2180
B Meter ImA £1-85
VU Meter.. 2226
1amp. A C.* 2170
Samp. AC.* 4170
10amp. A. 7
20amp. A,
30amp. A.

“SEW'" BAKELITE
PANEL METERS

Type MR.68, 3{in. square lmnul
8

6 amp.
15 aaup.

21
500mA A. C ‘2198
l ump AC.° 8195
C.

BEEEEERRRRRS
s222ezEReds

50 .mp a.C.o8195
VU Meter .. £310

. 8198

EDGWISE METERS

Type PE70. !. 17/82in. x 1 15'8%in. x

. deep.
...... 500 A . 2278
50-0-50uA 4300 | ma ... £245
300V. A.C. 245
100-0-1004: A 82 90
200pA L gn VU Meter.. £3-40

Beud for illustrated brochure oo SEW
Panel Meters —discounts for quantities.
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MULTIMETERS /o EVERY purpose/

ROUND SCALE TYPE PENCIL TESTER
MODEL

Completely portable, simple
to use pocket sized tester.
Ranges  0/3/30/300V AC
and DC at
Resistance

ONLY £1:97 P. & P. 13p

SKYWOOD SW-500
80K g /Volt, I‘Inor
ts

scale Y ol
0.6/3/12/30/3001600,
DC Current 20uA/8/
600mA Resistance
10K/100K /1 Meg/10
Meg. Decibels — 20
to +57 db. £2-50.
P. & P. 15p.

MODEL 8025 57 Ranges,
Glant 5}in. Meter, Polanty
Reverse Switch,

Bensitivity: 30K/{Volt D.C.
BK/Volt A.C. D.C. Volta:
° <25, 125, 5, 10, 25.
80, 125, 250, 500, 1.000V.
AL Voits: 18, 3. 5, 10, 25.
50, 125, 250. 500, 1,000V,
D.C. Current: 25, 501A, 25, 5, @5. 50, 250,
500mA, 5, 10 amp. Resistance: UK. 10K,
100K, IMEG, 10MEG. Decibels: —20 to
+85 dB. 81280. P. & P. 17¢}p.

TE22 SINE SQUARE WAVE
AUDIO GENERATORS

Sine: 20cps to 200

kefs on 4 bande.

impedance 3,

ohnis, 200/250V .
A.C. operation.
Bupplied brand
new and guaran-
teed with inetruc-
tion manual and leads. 817-80. Carr. 37}p°

TE-20D RF SIGNAL GENERATOR
Accurate wide range sig-
nal generator covering
120 Kc/e-500 Mc/s on
6 bands. Dllirectly cali-
brated Variable R.F at-
tenuator, audio output.
Xtal socket for calibra-
tion. 220/240V. A.C.
Brand new with tustruc-
tions. £15. Carr. 37}p.
8ize 140 x 215 x 170
mim.

BELCO DA-20 SOLID STATE
DECADE AUDIO OSCILLATOR

New bigh quality port-
able Instrunent. Sine
1 Ha to 100 KMaz.
8quare 20 lz to 20 KHz.
Qutput max + 10 dB
{10 K ohms). Opera-
tion  220/240v. AC.
Bize 21%mm x 150mm x
120inm.

Price £27-50. Carr. 23p.

240° Wide Angle 1mA Meters

MWI1-6 60min aquare 1397}

MW]-8 80inm square 2497}
P. & P. extra

TRANSISTORISEO L.C.R. A.C.
MEASURING BRIDGE
. A new portable
bridge offering ex-
cellent range and
accuracy at low
cost. Ranges: R.
1Q-111 megQd
6 Ranges + 1%
) Ll g H - 111
HENRYS 6 Rangee2= % C.10pF 1 1110mFd.
6 Ranges + 2%. TURNS RATIO 1:1/1000-
1:11100. 8 Ranges 1 1%. Bridge voltage at
1,000 ¢ps. Operated from 9 volts. i00uA
Meter indication. Attractive 2 tone metal
case. Bize 7] x 5 x 2. £20. P. & P. 25p

HIOKI MODEL 720X
20,000 0.P.V,

Overload protection.
5/25/100/600/1000 VDC.
10/30/250/1000 V AC,

50 uA M0 InA, 20K /2 meg
ohm, 5 to + 62db,
£497. . & P, 15p.

Model 8-100TR MULTI-

oN
0/-12—-6/3/12/30/120/600
VoI,

0/6/30{120/600 V. AC.
Of12/8002A112/30¢ MA 12
Amp. DC.

O/10K {1 MEG/100 M E,

=20 tn 4+ "0 g

6o Smiy

Translstor tester mea:urea Alphs, beta and
lco. Comnlete with batteries, instructions
and leads. £13 80, P.1'. @5p.

MODEL 500 30.000 O.P.V
with overload protection
mirror scale 0/-3/2- 5[10/25/
100/280/500/1,000 V. D.C.
0/2:3/10/205/ Il)ﬂ/".’!OI.‘)O‘)I
1.000V. A.C. 0/30unf5/50]
500m\. 12 amp.  D.C.
0/80/K j6  Meq./60 Meg(Q.
£8 87). Pust paid.

TMK LAB TESTER.-
100,000 O.P.V. 6}in
#cale lluzzer Short Cir-
cnit Check. Bensitivity:
100,000 0.1.V. DU 5K
/Volt A.C. D.C. Volts:

5.2 5,10, 60 250, 1,000
V. AL k

lO llNI 500mA, 25, 10
amp Reslstance: 1K, 10K, 100K, 10MEG,
100 MEGQ. Declbels: — 10 to + 49 db. Plas-
tic Cane with Carrying Handle, Size 7jln.
x 6jin. x 3}in. 218 90. I'. & P. 20p.

RUSSIAN 22 RANGE MULTIMETER
Model U437 10,000 o.p.v.
A firat class versatile in-
strument manufactured in
U.N.8.R. to the highent
standards. Ranges: 2-5/10/
50/250/500/1000v D.C. 2-5/
10/50/280/500/1000y  A.C.
DC Current 100 wA/Lf10]
100mA[iA. Resistance
300 ohms/3/30/300K /3M Q.
Complete with batteries,
test leads, Instructlons and
sturdy steel carrylug case.
OUR PRICE 2597 P. & P.
25p.

T0-3 PORTABLE OSCILLOSCOPE
Ain. tube, amp. Bensitiv-
ity 0-1v p p/CM. Band-
width 13 cps-1 5 MHz.
Input lmp. 2 meg {2 26pF
X amp. sensitivity 0-9v,
pp/CM. Bandwidth 1.5 cpe
-BOOK Hz. Input imp. 2
meg {2 20pF. Time base.
5 ranges 10 cps-300 KHa.
Synchronlzation. Internal/
external. iliominated scale 140 x 215 x 330
mmn. Weight 153} 1b. 220 210V, A.C. Supplied
brand new with handbook. £40-00. Carr. 50p

v ﬁ@‘g«*—%‘ 7]
&,

HONEYWELL

but can be used to measure a wile range ot
AC and DC volt, current and obms with
optional plug in cards. Specification: Accu-
racy: £ 02, 3 1 digit. Resolution: 1mV.
Number of digits: 3 plus fourth overrange
digit. Overrange: 100°, (up to 1-999). input
lLspedance: 1000 Meg ohn. Measuring cycls:
1 per second. Adjustment: Automatle zero-
ing, full scale adjustment against au internal
reference voltage, Overload: to 100v, D.C.
laput: Fully flioating (3 poles). Inpat power:

110-230v. A.C. 50/60 cycles. Overall size:

53in. x 2 13/16in. x 8 3/16in. AVAILABLE
BRAND NEW AND FULLY GUARAN.
TEED AT APPROX. UALF PRICE.
249-97}. Carr. 50p.

230V/240V SMITHS
SYNCHRONOUS
GSARED MOTORS

Built in pearbox. All brand
new and boxed 40 RPM CW:
30 RPH CW: 2R/HR ACW:
2R'HR CW; BR/DAY CW;
10 RPM CW; B50p each,
Poat 12p.

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

Also see next two pages
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SEMI-CONDUCTORS|VALVES

ALL DEVICES BRAND NEW AND FULLY GUARANTEED

Transistors

231301
20302

IN29260

UNUg

564

20p |2N3440
42p 2N3564
aop 2N3585

0p | 2N 3566
15, 2N3568
£0p|2N3569
£2p | 2N3570
49p [2N3572

10p |3l

18p ':N:(u-z
165 |2N%643
62p ! 2N3644
25p | 2N36 45
30p |2N3691
30p |2N3692
30p|2N3693
17p | 2N 3694
17
30p
22p
20p
40p
22
22p
28p
28p
17p
17

2N3a791
3N3819
2N 3820
2N3823
2N3854

37p |2N385¢0
72p (2N 3859A
87p | 2N 3860

40p | 2N3sas lbop AC127

|2N3877
£7p/2N38774
30p 2N 3900
25p | 2N3000A
20p | 2N3901
20y | 2N 3803
206p | 2N3904
28p | 2N 3905
20p (2N 3006

42p |2N4244
279 |2N4248
32y 2N4249
22p | 2N4250
£2p 2N4254
28p | 2N 4255
80p | 2M4284
40p |2N4285
£8p 2N4284
28p | 2N4287
27p | 2N4288
30y |2N4289
20p | 2N 4290
25p | 2M4281
25p | 2N4292
20p
20p
gv

4
18p
18p
15p

2N5307
20p | 2N5308
30p | 2N6309
17p|2N5310
15p | 2N5354
18p |2N5355
22p | 2NB356
28p | 2N6365
82p|2N6366
45p |2N58387
22p NTANT

3 27
30p [2N3854A

5o 3N140
p|3N141
$0p zmmu :o, 3IN142

18p! #1423
18p|7¥182
20p 45060
250 40250
25p| 40251
15p| 40309
18p| 40310
160, 40311
18p| 40912
10p| 40314
10p/ 40315
11p| 40316
10p (40317
40319
40320
40323
40324
403268
40329
40344
40347
40348
40380
40361
40362
40370

30p| 404674
25p| 404884
25p | 40528
30p | 40600
27p 40603
azp AcClo7

p| AC126

ACI28
AC151
37p| AC152
40p| AC184
97p| AC176
20p| AC187
26p | AC188
30p| ACY17

40p
40p

38p 1114
40p | BC115
£3p| BC118
25p/ BC118
26p| BC119
80p| BC121
80p| BC122
80p| BC125

37p BCl69B
58p, BC169C
47p| BC170
32p| BC171
47p| BC172

20p| BD112
16p BD118
25y BD121
47p| BD123
470 BD124
62p | BD131
355 | BD132
35, BDY10
45p! BDY20
25p| BDY61
26p | BDY42
£8p| BF115
20p  BP117
60p| BF152
30p BF154

47p) BF182
47p| BF184
32p| BF185
£5p| BP194

15p HFWwO
18p BFW9OL
18p | BFX12
18p |BFX13

20p | BFX 68
12p BFX84
12 | BFX85
18p | BFX86
16p BFX87
20p | BFX88
$8p | BFX A9
38p BFX93A
10p | BFY11
10p|BFY18

11p| BFY51
10p | BFY52
11p BFY53
11y BFYs6A
12p | BPY76
12p |BFY77
18p | BFY90
15p | BBX 19

20p | BEX21
20p | B8X26
20p | BAX27
10p | BBX28
10p | BBX60
9p BAX61
9p| B8X76
11p |B8X77
11p | BSX78

18p | B8Y27
15p | B8Y28
27p| BBY29
27y | BBY32
300 | BAY38
80p | B8Y37
26p | BBY38

B8Y39
BAY43
BBY51
BBY32
BBY53

60p | GETR96
75p |GETH97
80p | GETS08
1255 | MATI100
105p | MAT101
128p [ MATI20
100p | MATI2L

£0p [ MI430
159 | MJ 440
36p | MJ480
35p | MI481
18p | MJ490
83p | MJ491
19p | MJIE340
30p | MIES70
un MJE371
MJE520
MIES21
MPF102
MPF103

85

ap
30p
20p
20p
15p
18p
18p
15p
16p
35

14p

3
z
x
<]
=
8

22p NK1Uly
20p| NKT223
22| NKT224
22p  NKT225
£5p| NKT229
25p| NKT237

42p  NKT275
48p| NKT278
40p| NKT281
40p| NKT401
60p| NKT402
o2p

18p NKTde51
87p| NKT452
42p | NKT453
87p NKT713
68y NKT717
17p NKT734
18p | NKT736
20p) NKT773
48p NKT78)
47p|OCl8
32p| OC19
82p| OC20
82p | 0C22
16p| OC23
20p| OC34
28p| 0C25
15p OCM
lbp'

80p| TIB49
70p| TIBSO
48p| TIB51
38p| TIRS2
37p | TI833
37p| XB112
32p| XC141
42p( ZTX107
£27p

FJt
¥IH121
FIH131
180p | FIH141
17| PIEI51
262p | PIH161
785 | PIH171
88p | FIH181
108p [PIH221
124p | PIH231
CA3018 84p|FIH241
CA3018A  [FJH251
110p|FIJ101
CA3019  84p|FJJIN1
CA3020 128p | PJI121
CA3020A  |FJ1131
160p | FIJ141
1889 | FI3381
CAS022 130p |FITIS1
CA3023 126p FJJ211
CA3026 100p|FJJ251
CA3028A 74p|PIL101
CA3028B  |FJY101
108p [IC12
CA3029 87p|L900
CA3029A | L9l4

Integrated
Circuits

CA3000
CA3005
CA3007
CA3011
CA3012
CA3013
CA014

CA2021

1
CA3030

CA3045 122p

Q
>
3
&
S
)

[x]
>
w
&
-
o

24
lﬁbp

Slp MC1304P

37p

204p | MC1305P

160p

188p | MC83SP
34p

185p | MC1435P
46p 3

108p | MC1552G
0p

MC1709CG

T0p BNT437  8dp
£5p |8NT7440 20p
£6p | BNT441AN
£25p 8p
25p |BN7442 78p
70p [8N7446
£28p |BN7447 135p
25p|BN7448
25p |8N7450
£28p |BN7451
25p (8N7453
28p |8N7454
80p BN7460
80p |BN7472
60p |AN7473
80p |BN7474
128p |BN7473
75p‘!l¢7d18
85p |BN7483
125p |BN7486
125p | 8N7490
126p | 8N7492
£6p |BN7493
81-80 BN7495
40p |BN7498 7p
40p |8N74107

109p | MC792P up BNT74161
187p | MC799P 6
lep'MCuoaL

SNT4164
»
8N74185
»
|sN74192
b
‘{ssmsa
0
{TAA201
| TAA242
4250
TAA243 180p

CA3084 120p | 949 TAA263 75p
ssp MFCL000P  |TAA293 07p

105,
1069|8N7400
SN7401
SNT402
8N7403
8N7404
8N7405
8N7406
130p 8N7408
130p 8N 7409
130p | BN7410
150p |BN7411
160p (BN7412
180p |BNT413
2785 TET416
276p |BNT417
mwsnum
00p | 8NT423
rm|sN'm1
FCK101 430p |BN7428
FCL101 230p BN7430
FCY101 102p |8NT432
FJH101 25p!8N7433
BRIDGE
RECTIFIERS
PLASTIC
ENCAPSULATED
600 PIV 1A 80p
80 PIV 24
100 PIV 24
200 PIV 24
400 PIV 24

BILICOK REA

50 PIV 4A
100 PIV 4A
200 P1V 4A
400 PIV 44
800 PIV 4A

48p 100 PIV 6A
50p|200 PIV 6A
55p| 400 PIV 6A
80p/600 PIV 64

85p | TAA300 175p
20p | TAA310 125p
20p [TAA320 78p
20p | TAA350 176p
20D |TAA435 147p
20p| TAAS52] 132p

20p|TABIO1 97p
20p| TAD100 150p
£23p| TAD110 150p
48p (8L403D 15 p
30p |BL702C 147p
B4p | UA702A 280p
84p | UAT02C 770
20p | UA703C 187p
8lp | UA709C 48p
48p | UA710C 185p
80p UA716 187p

48p (UA730C 160p
B80p | UA741C 80p

50 PIV 6A

ECTIFIERS
MINIATURE WIRE IIDID PLASTIC

SERIES In CL
1AMP 16 AKP 3 AMP

4001 50PIV ki 8p 19p
4002 100PIV i 9p 20p
4003 200P1V 8p 10p 22p
4004 400P1IV 8p 10p £5p
4005 600PIV 10p 12p 28p
4008 BOOPIV lZp 15p 27
4007 1000PIV 30p

16p
504 less 15‘/, 100+ Ieu ‘20%

STLICON RECTIFIER!
STUD HOUK‘HKG

10A 17-5A 35A

100PIV 45p 50p e1-22
200PIV Hp 50p 55p £1-42
400PIV 30p 650 62p 2177
800PIV 32p 680p 72p 2012
800PIV 35p 78p 87p £2-47
1000PIV 40p 85p 21-05 £2-77
50+ less 15'/. 100 4 less 20%
ZEKER DlO ES

400MW 1-3 WATT | 10 WATT
3333 V 2:4—100 39100V
28p each 40p each

Op each
254 leas 159% 100+ leu 20%

TRARSISTOR DISCOUNTS:- 12 & 10%:

25 4 15%; 100 4 20%

any one type. Post-

age on all Bemi Conductors 7p extra.
S.AE. FOR PULL LISTS.

IOPN
12AT

2AT7
124072
12AX7
12AVs§

DIO}

See opposite

YALVES
38p| 2524 30p | EM80 45p
48p (2325 42p| EM81 80p
30p|25Z6 85p [ EMB4 p
20p | 30C15 80p | EM83 £1-00
40p | 30C17 90p | EM87 70p
30p | 30C18 80p|EY51 40p
28p | 30F5 B5p| EY86 40p
30p | 30FL1 78p |EYBT 4a2p
60p |30FL13 120p | EZ40 88p
38p|30FL14 95p| EZ41 80p
80p | 30L13 85p | EZ80 27p
35p|30L17 80p | EZ3] 20p
48p |30P12 80p | 3232 A8p
78p|30P19 85p 0734 80p
25p | 30PL) 78p KT6G £2-08

45p |30PL13  93p KTR8 42:00
40p {SOPL14  90p | MUI4 ?6p
40p | 3518 50p | PABC80 40p
80p |35W4 35p | PCRS 60p
40p|3524 35p | PCs8 80p
40p | 3875 Bop | PCO7 45p
35p|50B5 80p | PC900 48p
60p | 30C5 850p | PCC84 40p
20p |80 55p PCC8S  40p
30p [85A2 80p POC88  55p
38p (807 80p/PCCBY  50p
40p 1823 80p | POC189  88p
35p 5763 70p | PCP80  30p
25p |8148 160 PCP82  34p
30p AZS1 55p | PCF84  60p
25p/CY3l 36p | PCF86  80p
30p | DAF91  30p|PCF800 80p
78p DAF96  45p| PCF801 50p
50p DKol 22p | PCF802 50p
40p  DF96 45p | PCFB05  80p
90p | DK 91 40p | PCF806 ?0p
70p| DK92  BSp| PCF808 78p
88p | DK96 50p | PCL82  38p
80p| DL92 38p|PCLB3  88p
40p | DL94 48p | PCLB4  46p
38p DL98 46p | PCLB5  40p
125p | DM70  40p PCL86  458p
80p|DY8E 32p PFL200 85p
85p DY87 33p PL38 b8p
62p| ESSCC  100p| PL8I 50p
35p| E180F 100p| PL82 48p
45p| EABCSO  35p | PL83 45p
70p EAP42  35p | PLB84 40p
45p  ERO1 20p (PL500  75p
50p| EBC41  85p | PL504 80p
85p EBCAI  30p/PY332 85p
17p  EBF80  40p|PY33 83p
80p(EBP8S3  40p|PY80 40p
£3p| EBF89  32p|PY81 30p
30p| EBL21  60p PYA2 38p
20p | EC86 80p | PYS3 38p
45p | EC88 80p  PY88 40p
40p| EOC40  85p PY800 40p
45p| EOC84  30p |PY801  80p
Wplm 40p U25 80p
40p  ECCSS  40p | U26 80p
40p| EC¥80  35p|U350 40p
40p ECF82  36p|U52 35p
40p |[ECF86  685p /U191 78p
40p ECH21 87p U281 40p
38p BCHM 100p | U282 40p
35p| ECH42 75p | U301 40
40p ECHBI 30p | UBOL  £1.- 88

page ¥

85p | ECH83 45pUABCS0 40p
p|ECL80  45p UAF42 86p
32p ECL82 35p UBC41l 50p
35p | ECLA3  70p |UBCS1 40p
30p| ECL86 40p(UBF80 40p
40p | EP37A 1209 UBF89 88p
80p | EF39 UCCB4 48p
75p EF40 60p\ ueccss  4op
EF41 68p| UCF80  B5p
ll 10 EP42 70p | UCH21 60p
30p | EF80 25p  UCH42 720p
30p | EF85 35p  UCHS1 40p
30p | EF86 30p| UCL82 35p
30p | EFA9 28p | UCLB3 60p
40p | EF91 30p | UF41 80p
40p{ EF92 a8p | UFBO 5
40p | EF183 35p | UF85 40p
45p |EF184 85p UF89 40p
35p| EA90 40p | UL4Y 85p
50p | EL34 bop,ULBl 40p
85p EL41 80p | UY41 48y
£1-10 EL42 85p | UY8S 40p
50p| EL8) 55p \nms/soup
80p | EL84 25p | VR150/30 85p
#1-10| EL85 43p|
21-20| EL91 35p | Add 12p in £
50p| EL96 38p! for postage
ES & RECTIFIERS
10p|BAIS4 129 |GJ7TM 37p
7p{ BAX13 12p/OA5 179
10p|{ BAX16 70| OA8 12p
79| BAY31  7p|OAl0 22p
10p| BAY38 16p | 0A3 10p
10p| BY100 15p|OQA47 8y
10p{BY108 22p|OQA70 »
15p| BY122  87p|OA73 10p
30p| BY124 16p|OA79 7
25p| BY126  12p/QAB1 8p
27p(BY127  15p|QA85 7
70p|BY164 52p|0A90 ki
7p{ BY210  35p|0A91 ki)
82p(BYZI1t 30p|QA95 »
32p|BYZ12 30p|0A200 »
12p| BYZ13 25p|0A202 10p
200 RYZIA  40p'0A710  [7p
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SAVE U

33'5% OR MORE
SEND S.A.E. FOR:
DISCOUNT PRICE LISTS
AND PACKAGE OFFERS!

RECORD DECKS

BSR
UASO+ 2497 .. 21897
28-50 . £24-20
£10-40 . 222828
£14-07 £29-06
£11-50 . 220-08
a £9-40 . 23496
810.. £233-46 . 4388
MP60 TPDI1 £217-12 13-65
MPG0 TPD2 £15-40 . 22250
610 TPD! £20-36 . 246-50
510 TPD! £18-20 . £54-30
210 Package® £9-56 24-80
HT 70 .... 214-99 £21-95
HT 70 Pack 221-860
.. 235-16
GARRARD . 250-26
2025 T/C®.. #8-60 . 80285
29-25
£8-50 THOREN
21050 | TDIS .... 857-85 |
. £13-46 £01-16
. £18-85 £8-40
BL72R .... 22298 .. 22790
BLYSB .... $32-50 50A Il £33 20
1........ 22660 TD150AB 1 £37-80
ZERO 100A £39-98 TD150 Plinth 23-47 |
ZERO 1008 £37-50 TXIE...... 23

t Mono * Stereo Cartridge

All other niodela less Cartridge
Carriage 50p extra any model.

RECORD DECK PACKAGES
Decks supplied with
cartridge ready
wired In teak ven-
eered plinth with
cover,

Qarrard 2025TCOTANCD. .
Garrard 8P25 F11/9TAHCD
Garrard 8P25 111/G800. .
Garrard 8P25 [11/M75-6 .
Garrard 8P25 111/M44-7
Garrard 8P25 [1I/M44-E ..
8P26 111/800 (Play on P&()
Garrard AP78/GRO0

Garrard AP76/M75-6 . £30-25
Garrard AP76/MOSE . 28295
Garrard AP7H/M7SEJ . £34-90
BSR McDonald MP60/ATSS 219-28
Goldring GL72/GRO0 . .. £34-50
Goldring GL753/GNOO . 23970
Goldring (GL33/GROVE .... 244-15

*Also availalbe with sliver metal
plinth £1 extra,
Carrisge 30p any item.

SINCLAIR. EQUIPMENT

Project 60.
Package
offers.

2 x 730 amplifier, atereo 60 pre-anip, PZ5
power supply. $15-95 Carr. 37¢p. Or with
PZ6 power supply £18-00 Carr. 37¢p. 2 x 280
amplifier, stereo 60 pre-amp, PZ8 power
supply. £20-25. Carr. 37}p.

Tranaformer for PZ8. $2:97} extra.

Add to any of the above £4-4) for active
filter unit and £18-80 for pair of Q16 speakers.
Project 60 FM Tuner £16:95. Carr. 374p.
All other Blnclair products in stock.

2000 Amp £28 80 Carr. 37jp.; 3000 Amp
$30.96 Carr. 37jp.: Neoteric Anp £43-95
are. 374p 1012 £1.80 Post 10p
NEW PROJECT 605 — £20-97, Carr. 37p.

LATEST CATALOGUE
Our 6th edition glves full details of a
comprehensive range of HI-FI EQUIP-
MENT, COMPONENTR, TEAT EQUIP-
MENT aml COMMUNICATIONR EQUIP-
MENT. FRFE DISCOUNT COUPONS

- \'7ALUE 50p
- - 272 pages,
— &~ fully ittus-
trated and
detaillng
thousands of
bargaina.
bl SEND NOW
(smpenants
: ONLY

| 12¢ DC. 8ize 325 x 266 x 150 num. Complete
| with Instructions and circuit.
| £28-50. Carr. 50p

§22:30 | OUR PRICE £24, Carr. 3iip.
429-50 |

TELETON SAQ-206B
STEREO AMPLIFIER

Latest exciting release. Brand new model,
6 + 6 watts rms. Inputa for mag, xtal, anx
tape. Volnme, hasa, treble, sliding balance,

| scrateh fiter and loudnesa controla,

OUR PRICE £19-50 Carr. 37p.

SEKYWOOD ©X203 COMMUNICATION

RECEIVER

Balid state.

g 6 - IHuminated

BO0B0OO00, i rue disl.

Bandapread.

Aerial tuning. BFO. AVC. ANL. '8’ meter.
AM/CW[88 B, Integrated apeaker and
phone socket. Operation 220/240v AC or

LAPAYETTE LA. 324 STEREO
AlPUHl%

watt  R.M8.
Mag/Cer/Tuner
{Tape I[nputs.
Exceltent per-
formance.
Compares with
amplifiers up
to £40.

TAPE CASSETTES
Top quality H1 Pi Low Noine in Phillps

9.

C60 8for 75p 10 for 2235 P. & P.
C90 3 for £1-05 10 for £3-30 10p
C120 3 for £1-36 10 for £4-20 extra
Tape Head Cleaner 30p each

%  TRANSISTORISED FM TUNER
6 TRANBISTOR
LR HIGH QUALITY
TUNER, BIZE
ONLY 6x4x2}in.
B3 I.F. stages.
R Double tuned dis-
criminator. Ample

output to feed most
amptifiers. Operates on 9 V battery. Coverage

88-108M. Tieady built ready for use. Fan-
tastic value for money. £6-37}. P. & . 12}p.
Stereo multiplex adaptors £4-97¢.

TME MODEL 117 F.E.T. ELECTRONIC

VOLTMETER
Battery operated,
11 meg input, 26
rangee. Large 43"
mirror ecale. 8ize
x 21"

1200V. AC VOLTS
3 - 300V RMB.8-0 -
800\ P-P. DCCUR-
RENT -12-12MA.
Kesintance up to 2000M okm. Decibels
- 20 to+ 5! db Complete with leaas/instruc-
tions. £17.50, P. & P. 20p.

MCA, 220 AUTO-
MATIC VOLTAGE
STABILISER

Input 88-125 VAC or 176-
250V AC. Outpnt 120VAC
or 240VAC. 200V A rating.
$11-97. Carr. 50p.

SINCLAIR |C-12

A

HOMER INTEBCO!

I

2 Statlon £2.97, P. &

3 Station £5.85, P. & P. 18p.
4 8tatlon 26.62,P. & P. 17p. o
EMI LOUDSPEAKERS

Model 350. 13° x 8° with
single tweeter/croanover.
20-20,000 Hz. 15 watt
RM8. Avallable 8 or 15
ohms. £7-50 each. . &

fdeal for home,
office, ntores, fac-
tories, etc. Supplied
complete with bat-
terles, cable and
free instructiona.

Pr. 37p.

Monle] 450. £3° x R” with
twin tweeters/cronsover.
55-13,000 Hz & watt
RMS. Arailable 8 or 15
ohms. £8-50 each. P. &
P. 25p.

TE 1018 DE-LUXE
MONO HIGH IMPE-
DANCE HEADSET
Sensitive, soft earpaila,
adjustable healband.
Magnetic, Impedance
2,800 ohnys.
RO

N

5 microphone in-

* ¢ puts each with
6% individual  gain

6 6_,_,_. — controls enabling
e [ lete mizing

_ D = |
MP? MIXER PREAMPLIFIER

SPECIAL OFFER!
SINCLAIR PROJECT 60
STEREO FM TUNER

‘The first tuner in the world to use the phase
lock loop principle—aa used for receiving
aignals from space craft because of its vastly
improved signal to noise ratlo. Provides
fantastic resulta even in difficult areas.
Tuning range 87 5 to 108Mikz. Automatic
wtereo indicator. Sensitlvity: 2uV. AFC
range + 400Kz, Signal to noise ratio:
45dB. Output voltage 2 x 150mV. Oper-
ating voltage 25-30V. D.C. Bize: 83 x 40 x
207 mm. KEC. LIST PRICE £25.

OUR PRICE P. &P
ONLY £16-95 285p
Unrepeatable offer-buy now and rave over £8

04312 MULTIMETER

Extremely sturdy instrument for general
electrical use. 647 o.p.v.
0f 2/1-5{7 5/30/80/1560/300
600/900 VDC and 75mV,
0/ -3/ 15/ 7 3/30/60/150/300
6800/500 VAL,

0/300u A /1 3 /6 /50 /60 /150
BOOMA/] 5/6 AMP. D.C.
0/1-5/8/15/60/180/600M A/
1.5/6 AMP, A(

07200 Q3K /30K Q.
Accuracy DC 1%. AC1-5%.
Knite, edge pointer, mirror
neale, Compiete with sturdy
metal carrying case. leadn
and instructions, £9-60 plua P. & P. 28p.

E.H.T, TESTER D:IOKV.

Conipletely sel(-contained with built-in volt-
nieter. Easy to read, very accurate, robust

! comutruction. An essential for colour tele-

vision serviclng. etc. 8lze 360mm. long.

' 50mim. dia. £6-96. P. & P. 25p.

tacllities. Battery aperated. 9% x 5° x 3.
Inputs Mlcs: 3 x 3mV 50K ;2 x $mV 600 ohu.
Phono meg. tmV 50K. Phono ceramic
100mV 1 meg. Output 250mV 100K.

28 97. P. & P.200.

1021 STEEEO LISTENING STATION
—NL

For balancing and
gain  welection  of
jondspeakers  with
addhtional  facility
{for sterea headphone
- switching. 2 gain
controls, speaker on-off slide switch, stereo
beadphone sockets. 6° x 4° x 2]°. £2-85,
P.& P. 150,
PRS-2 PHOTO ELECTRIC RELAY
SYSTEM
Inexpensive wamning
or counting avatem
conmisting of an enciter
and relay umt. Relay
unit has vanahle sen-
W o sitivity control  and
switch for Intermittent a’arin uperation.
Enciter unit hae removable infra red flter
and A.C. outlst socket to cperate bells,
counters, ctc. Y40V AC. Complete with
cables and insiructions. £9.97 P. .& P, 25p

230 VOLT A.C. 50
CYCLES RELAYS

Brand new. 3 sets of
changeover contacts at
3,amp rating. 80p each.
P. & P, 10p (100 lots £40)
Quantities svailabie.

High quality ceramic construction.
enamel.

25 WATT. 10/28/50/ 10
50 WATT. 10/.5,50/100,

Heavy duty brush wiper. Continuous rating
ex-stock. Single hole fixing, 1in. dia. hafts. Bulk quantities available.

250 5001 | 00/ 1500/2500 or 5000 ohtas, 80p, 1. & ¥
0/600 1000/2500 of 5000 ohis, 21 15 1. & P.7}p.

UNR-30 0
RECEVER e
4 Bands covering 550kc/a-30mefs. B.F.O.
Buit-lu Apeaker 220/240v. A.C. Brand new
with instructions. £15-78. Carr. 37}p.
LAFAYETTE HA-600 80LID STATE
RECEIVER
Ceneral coverage
150-400kc/s, 550
kefs-30mefs. FET
front end. 2 mech.
filters, product
L M detector. variable
B.F.O., noise Jimi-
ter, 8. Meter, Bandspread. RF Gain. 16°
91° x 81", 18 Ibs. 220/240v. A.C. or 13v. D.C
Braud new with instructions. £50, Carvr. 80p

TE-65 VALYE YOLTMETER

tligh quality instrument
with 28 ranges. D.C.volts
1 5-1,600v. A.C. volts
1-5—1,600v. Resistance
up to 1.000 megohms.
200/:240v. A.C. operation.
Complete with probe and
instructions.

£17:60. P. & P. 30p,
Additional probes avail
able: R.F. $2-13): H.V

POWER RHEOSTATS

Windings emnbedded in vitreous

Wide range

100 WATT. 1/5/10 23/50/104,250/500 1000 or 2500 ohins, 21-68P. & P.T}o.

§-260 General
Purpose Bench
Mounting
1 Amp
2.5 Amp
5 Amp
£ Amp
10 Amp
12 Amp $£23-60
20 Amp

700

G.W.SMITH & CO.(

«“YAMABISHI” VARIABLE YOLTAGE TRANSFORMERS
Excelient quality . Low price . [mmediate delivery

8-260B Panel Mounting
1 Amp £7-00
25 Amp £8-06
Please add postage
ALL MODELS
INPUT 230 VOLTS,
50/60 CYCLES,
OUTPUT VARIABLE
0-260 VOLTS.
S8pecial discounts tor quantity

Tel: 01-637 2232 caLLErs
WELCOME
Te MONDAY TO
Tel: 01-437 9155 SATURDAY
Tel: 01-262 0387 "™ °™

10 TOTTENHAM CT. RD. LONDON, W.1

37ip

P&P
10p

27 TOTTENHAM CT. RD. LONDON, W1
3 LISLE STREET, LONDON, W.C.2
34 LISLE STREET, LONDON, W.C.2
311 EDGWARE ROAD, LONDON, W.2

Londe
Tel: 01-262 6562

totniegee
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Everyday Electronics Classified Advertisements

RATES: 7p per word (minimum 12 words). Box No. 7p. extra. Semi-display—£4-50 per single column inch. Advertisements must be prepaid
and addressed to Classifled Advertisements Department, “EVERYDAY ELECTRONICS,” I.P.C. Magazines Ltd., 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—£1-08 post 15p. UNIT
WITH 4-LA2 POT CORES +11 2% CAPS Sep
post 15p. ICs 7400 SERIES ON PANEL(S) 10—75p
post 10p. FALLOUTS 5—13p. ORP12 on panet
ex equipt. 35p cp. BANK 20 WIRE ENOED NEONS
S8p post 8p. SENO LARGE S.A.E. FOR LiST OF
PANELS ETC

TLB ASSORTEO COMPONENTS £1-30 ¢cp.

J.W.B8. RADIO
78 HAYFIELO ROAD SALFORD 6§ LANCS

MAIL ORDER ONLY

TRANSISTORS: mint, branded to
frade ADI61/162 c.pr., 601p; BC107B,
2p; BC169C, 100; 2N2926G, 12p; 2N3702,
lgP; 2N3704, 10p. Diodes: OA90, 6p;
IN4002, 50. Mail order only, UK post-
age Sp. AMATRONIX LTD., 396 Sels-
g%ré d., South Croydon, Surrey, CR2

Mixed component parcel contalns toggle, wafer,
slide switches, | K knobs, capac)
tors, valve holders, tag strips. if's elc. otc. Save
yourselt £'s on these well selected parcels 61b
nett welght £1 p, & p. 40p.

P.V.C. Connecting wire 10 difierent colours
30 X 1yd Lengths 30p post free,

Assorted Radlo/TV Knobs 100 for 50p pp 25p.

Miniature magnets Ideal for experimenters etc.
100 for £1-25 p. & p. 16p,

Assorted tag strips 100 for 50p pp 10p.
Matl order only,

XEROZA RADIO,
1 East Street,
Bishop's Tawton,
Devon.

COMPONENT
CATALOGUE
AND

DISCOUNT
VOUCHERS
25p POST FREE (UK)

W.E.C. LTD

HIGH STREET, RIPLEY, SURREY.

NEW MODEL V.H.F. KIT Mk 2

Our latest kit. Improved design and performance
plus extra amplifier stage, receives atrcraft,
amateurs, moblile, radio 2, 3, 4, etc., this novel
|lttle set wiil give you endiess hours of pleasure
and can be built In one evening., Powered by
9 volt baitery, complete with easy to follow in-
struction and built In jack socket for use with
earphones or amplifier.

Only £3-50 + p. & p. 10p U.K. only,

d catal of sel d kits and com-
ponents. 15p P, & P, {ree.

Galleon Trading Co., Dept E.E.

12 Burrs Way,

Corringham,

Stanford-le-Hope, Essex.

CONDITIONS OF ACCEPTANCE

OF CLASSIFIED ADVERTISEMENTS

I. The advertiser warrants that the
advertisement does not contravene
any of the provisions of the Trade
Descriptions Act, 1968.

2. The Publishers reserve the right to
refuse or withdraw any advertise-
ment.

3. Advertisements accepted for public-

ation cannot be cancelled without

the Publishers® express consent.

Although every care is taken, the

Publishers shall not be liable for

clerical or printers’ errors or their

consequencies however caused.

4

CASSETTES

TOP QUALITY, low noise audio mag-
netics cassettes with fitted screws, in
librar?' case, C60 30p, C30 40p, C120 50p,
P&P 15p., Ia;o Ltd., 72 West End Lane,
London, NW§,

s MUSICAL MIRACLES meemn

KITS to bulld quality accessorles:—
WAA-WAA all parts, electronic & mech. £2-95
FUZZORAMA quality fuzz box £4-7%
BASS PEDAL 16’ and 8° tones £33

BUILD A SYNTHESISER OR AUTO RHYTHM
from Dewtron professional modules

Cat. 15p from D.E.W. Ltd., 234 Ringwood
Road, Ferndown, Dorset BH22 9AR

—

AUDIO CONNECTORS & CABLE
DIN PLUGS: 2 pin speaker, 3 pin, 4 pin, 5 pin 180,
5 pin 240, 6 pin. 7 pin, All 10p each. Line sockets 11p
each, Chasain sockets §p each. 2-5mm & 3-5mm Jack
plugs 10p each. Bcreened }* atandard jack ploga:
Mono 14p, Btereo 84p each. Phono plugs & sockets
p each,

SCREENED CABLE: Single $p/yard, Twin 8p/yard,
Four core 14p/yard.

PA&P 6p per order. C.W.0. to M.P,B. ELECTRONICS,
721 LOXDOX ROAD, CROYDON, SURREY CRO 2TB,

BOOKS

“SHORTWAVE VOICES of the World”
£1:55; an exceptional book. “World
Radio TV Handbook’ £2-80. “How to
Listen to the World” £1-35. Under £2,
postage 1 worldwide, IRC/3p for

rice list. (Mail only.) David McGarva,

ox 114A, Head Post Office, Edinburgh
EHI1 1IHP,

EDUCATIONAL

TECHNICAL TRAINING in Radio, TV
& Electronics through world-famous
ICS. For details of proven home-study
courses write: ICS (Dest. 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

‘l’{vouse. 9-15 Oxford Street, Loéndon,
.1,

FREE

TO ENGINEERS

Whatever your age
or experience you
must rcad New
Opportunities. 1t des-
cribes the casiest way to pass AMS.E.,
A.M.LM.L, City & Guilds (all branches), Gen.
Cert., etc., and gives details of courses in all
branches of engineering Mechanics, Flectrical,
Civil, Auto, Aero, Radin, TV, Build etc.

NEW NIFEBOARD
for experimental circuits

NIPE USE IT FOR E.E.PROJECTS

Bolt-down or plug-In cards scbp or flbregiass
elched undriiied or drilled 0.1X 0.15
Gold olated edge conneclors

No need for messy etching
No copper cutting 2—it's easy |
Further detalls in advert in P.E. a.nd P.W,

SPECIAL TRIAL OFFER pack only 50p

Popular NIPPIBOARD Ranges A & B

available for published projects. SAMPLE

detatls 14p srbp, 17p f/glass : MEPLNEAE
1

2.5
P ELECTRONICS :}-"'l:‘.

SOUND SUPPLIES
(LOUGH‘I'O'I) CO. LTD.
or

e 1 anvl Inter
TOA P.A. Eculpment and Mikes,
Ca

Products

. R Plugs, Cables, Audio
Leads, Bemiconductors, Valves, Vero Board. etc., for
the constructor,

KLECTRONICS DEPT. Tel. 01-508-8718
12 Smarts Lane, Lougbton, Essex.

Hours. .30 s.01.-1 p.m., 8-6 p.m. Mon., Tues. Wed. snd
Fri. ; .30 a.m.-1 p.m., £-5.30 p.m. Bat. Closed all day
Thursday.

You must read this book.

Send for your copy today—FREE!
B.ILE.-T. B32, Aldermaston Court,
Reading, RG7 4PF
Accredited by the Council for the
dccreditation of Correspondence Culleges

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

SERVICE SHEETS

SERVICE SHEETS (1925-1972) for
Televisions, Radios, Transistors, Tape
Recorders, Record Players, etc., by
return post, with free Fault-Findin
Guide. Prices from 5p. Over 8,0

available, Catalogue 13p.
Please send S.A.E. with a orders/
enquiries, HAMILTON R 0, 54
London Road, Bexhill, Sussex. Tele-
phone: Bexhill 7097.

566

MISCELLANEOUS

RECORD TV SOUND using our loud-
speaker isolating transformer. Pro-
vides safe connection to recorder.
Instructions included. £1 post free.
CROWBOROUGH ELECTRONICS
(E.E.), Eridge Road, Crowborough,
Sussex.

CHROMASONIC ELECTRONICS s
well and living at 56 Fortis Green
Road, London N10 3HN. 40 page illus-
trated catalogue 20p post free.

12 VOLY
FLUORESCENT LIGHTS

(as illustrated)

Beat power cuts, be Independent. Ideal for
Caravans, Tent, Emergency Lighting, etc.
Works anywhare w 12V is_available.

uar d for six hs, READY TO
USE at:-

12ins 8watt £3-60 rost paic
21ins 13watt £4-60 rost paid

SALOP ELECTRONICS Callers
23 Wylg Cop welcome
Shre ury, for lists or

Shropshire. Enquiries Large S.A.E.
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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 wili 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
both the transmitter AND receiver. You're
going to find this project REALLY FUN-
TO-BUILD with the EASY-TO-FOLLOW
instructions. An extremely fiexible design
with quite an AMAZING RANGE—has
obvious applications for SCHOOL PRO-
JECTS, LANGUAGE, LABORATORIES,
SCOUT CAMPS, etc.
GET YOURSI| SEND £5-50 NOW

S.A.E. for detaiis

TO: BOFFIN PROJECTS,
DEPT. KEE.

4 CUNLIFFE ROAD,
STONELEIGH, EWELL, SURREY

DILKIT unsolders standard dual-ln-line I.C.s
and TO Qy re In a nlnol..‘r’agzl.d

with |
Compon.nt extractors 1or use In conjunction
with Diikit: D.l.L. £2-28; TO.S £2-28.
SOLDERSOKE solder-absorbing wick—useful
In removing surplus solder from prlntod-clrcult
boards under r.pnlr 4 #t, Pack 48p, 'Production’
Pack (100 ft.) £5. C.W.O., post free.
ORI!NTATION LTD.,
Mayfield, Coverack, Cornwall

_B.H. COMPONENT FAGTORS LTD.

Eagle, Sinclair, Data Books and Components.

}w 5'/. resistors 1p, or 38p/100. Electrol Ic 26 4/40,

8/40, 10/18, 32/10, 25/25, 100/6-4, all 4p. IN914 8p, 100v

1A Bridge 40p. Pnnol neon 152 Mains Transformer
-0-3261 50 mA 30p. B.vqaln Ioc!roly!lu—Sond for
Ist. Electrolytic 100/50 18p, 300, 000/12 12p.
1000725 23p. 1000/50 35p. ulL914 “p 74&[01/10[” 15p.

C.W.0. p.p. U.K. 18p. Discount £10-10%

Money back guarantee. Brand new to spec.

SEND STAMP FOR FULL LIST

P.O. BOX 18, LUTON, BEDS, LU1 18U
DEPT. EE

SERIOUS AMATEUR
CONSTRUCTORS

need p of prof
quality, Qur Caulogu- shows practi-
cally the entire range marketsd by
R.5. Componants Ltd. ALL of th-u
us
industry, are now made nld'ly
available to amateur constructors,
CATALOGUE, by return of post—
onlr 25p, post free
Some popular examples from our
range:
ISA Miniature mains transformer,
2 X 12 volt secondaries £1-10 each
IsC, grade filament transformer,
A!pnma 2 X 6-3 vole, | 4
ucond-nol £1-95 sach
J9l. itors, r and polyester
-0022, O

1000 volt 0-001,
0-0047uf all at 3p -uh
61B. Small perforated phlnol-: resin
rds, 172 x 133 § -§7mm,
punched 6-35mm ;rcd 22p each
61C. Small turret tags, to suit above
boards, |44 per box 95p per box
85C. Plastic cable wrap spiral, ¢in to
secure up to {in cable bunchas.
Per S metre coil 24p each
86D. Insulated 4mm socket ter-
minals, in colours Black, Red,
Green, Blue, Whits, Yellow
14p each
86E. Banana plugs to fit above urmi-
nals. Colours as above &p sach
Minimum Order
All prices Post Free. Mail Order only

| "oy XO8 'O'd
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BODINE TYPE N.C1. ofmsg MOTOR VARIABLE YOLTAGE TRANSFORMERS
" a 1 "Tnch | INPUT 230/140V a.c. 50/60 OUTPUT

ble. 1/70th h.p. 4 yARIABLE 0.260V from } to 50 am
3 p stock.
e ‘T’:‘:J.T."'o?.,’ SHROUDED TYPE

‘ inch. lcvorllbln | OOthI | amp, £7-00 2:S amp, £8-05

h.p., 50 cycle, 028 amp. 3 amp, £11-75

"As new"’ :ondmon input voltage of motor § 10 amp, £22-50 20 amp. £49-00
118V a.c. Supplied complete with trans-| |3 amp, £23-00 25 amp, £58-00
former for IJOI v -.:. inpu:. Price, sither . 37:5 amp. £82-00 50 amp, £98-00
type £3:80 plus 35 p, or less trans- | OPEN TYPE ({:nel Moumm;)lamp. €A-T8.
former £2. lg plus 579 P. & P t amp, £7.00 2{ amp. £8-05 Il types arriage pai

TONSTANT s'i'iB' -;nTcn_ ==

SION MADE 6 D.C.
GOVERNED MOT
Saven pole armature, balln:a bear-

ing. 2,750 r.p.m. Length 24, a
. Shaft length &, Shaft dia. 5/64.

100 WATT. | ohmy, 10A; 5 ohm, 4-7A;

No load 40 mA. Normal load 350 0 ohm. 1-4A
MO ADRBOLEY | o ji2s0le 7 AiC300johem
230V/240V COMPACT _ 5 I.;s,..;‘slug oA "P":’ s
All 2t £1-6
zaﬁlégogg_:%ks ‘ s0 |s‘..:n 500/ 1 k/1-5k/2-5k/SkQ. All at

285 WATT. IO}ﬁISOIlggIHOIJOO/SOOIIkII -5k/2-5k/3-5kQ2. All
at 90p each. P.& P

Manufactured by either Sangamo, Haydon or
Smuh Bullt—ln i. 0X.
IR H. Alcw 6 R.P.H. cw
20 R

60 R.P.M. cw :nrn [ Alew 30 P ROBE' STROBE' STROBE!

cwas Clockwise, Ajcw=Anti-clockwise.
Fraction of makers® price. Allat 73p incl. P.&P. Id a Strobe U type Xenon w
- G T - — S— i

¢ flash tub ng and tri

—  —
17 WAY SELECTOR cirevit. 230/250'
E

| operation.
swlICH with RESETI xrsnm!nnns'fcononv KIT

q P Speed adjustable | to 36 Flash per sec. All electronic
This fascinating  electro components including Veroboard S.C.R. Um;unnlon
mechanical device can be Xenon Tube and instructions £6:30, plus 25p P. &
switched through 17 posi- NEW INDUSTRIAL KIT
tions and can be reset Ideally suitable for schools, laboratories, etc. Roller tin
3 ":“”':"’:{:1‘.':::" ;Yl'mr"a grmnd circuit. New‘ trigger “lelo s:aolauuc‘I t;-y;anor
v:lt o'%orauon or 230, g) a.c. with 500 .:;‘;:;dé::bs"r:g':,;l(zlﬁ : s
3 ’; P \g/ G & £37 dee Woo (2 Ak Designed and produced for use in large halls and utilises
- a tubo prmted circuit, Speed adjustable 0-30' :.
PROGRAHME b1

Mfr. by 'Fu;ne:l:
-vo:os Led.)
240v . 5 r.p.m.
Crouzet rotor,
Drives |5 cams, each
operating 2 10_amp cfo
micro switch. Cams are indi- -
vidually variable, allowing innumerable combi-
nations, ideally suited for machinery control,

output approx, 4 joules. £12- P. P.
SP!CIALLY DISIGNID FULLY V!NTILATID
METAL CASE. Including reflector. £4-00 P, & P. 45p.
Post paid with kit.

THE ‘SUPER’ HY-LYGHT KIT
Approx. four times the light output of our well proven
Hy-Lyght strobe. Incorporating:

@ Variable speed from 1-23 flash per sec.

@ Reactor controlcircuit producing an intense white light.

lu(omnno;\. n: Also in the field of enter- LNC.)VV.V'::':::. sg:ltant'iow.;I::‘;sHp'GPH ‘"Pompm -
:atocnmc';ué.v;r ¢! aur I‘;hn. nmr:audzguplan. ATTRACTIVE, ROBUST, FULLY VENTILATED

METAL CASE specially designed for the Super
Hy-Lyght Kit including reflector £7:00 P, & P, 45p.
J-inch POLISHED REFLECTOR

Ideally suited for above Strobe kits. Price S3p, P. & P,
13p or post paid with kits.

6 in colour whacl as used for disco lighting effects etc.

£5-78 inch. & P. can be operated from our | rpm
yn:hronoul motor 78p incl. P. & P.
RELAYS New SIEMENS PLESSEY, etc. Minioture
Relayl at competitive prices,
| 4 ' 2 3|4
63p°| 700 22-30 6 c/o 75p
73p®| 700 15-35 2 clo HD 7;9‘

00
1,250  24-36 4 :Io 619‘
3645 6M
78p®|2,400 30-48 4 clo 50p
63p®[9,000 40-70 2 clo 50p°
700| 6-12 | tc/o HDSOp®l ISk  85-110 | 6M 50p°

(1) Coil ohms; (2) Working d c. volts; (3) Contracts; (4) Price
{HD) Heavy Duty All Post Paid. *inch udm( Base.

12 VOLT D.C. RELAY 140 OHM COIL

Three sets c/o contacts rated at S amps, 78p incl. P. & P.

{Similar to illustration below.)

‘DIAMOND H' 230 YVOLT A.C. RELAYS

Three sets clo conucu rated at 5 amps.

Price: 50p P 9 (100 lots £40-00 incl,

P& P) (UN US D)

= ‘KEY SWITCH’ 230 VOLT A.C. RELAYS

muﬁﬁnﬁﬁ.ﬁiﬁ One ut c/o contacts rated at 7-5 IMDI BOXED. Price: 40p.
00/250V Ex. GPO. Tested. Manually @ P& P 50 .(100 lots £32:00 incl. P & P.)

ELECTRONIC
59 ORGAN KIT

Easy to build. Solid State. Two fuli
octave (less sharps and flats), Fitted
hardwooc case. Powered by two
penlite [V batteries. Complete set
of parts m:ludm; speaker, etc.,
together with full instructions and 0
tunes, Price £3-00. P. & P. 22p.

50in |} IL!CT:%NIC PROJECT

50 easy to build Projects. No solder-
ing, no special tools required. The
kit includes Speaker, Meter, Relay,
Transformer, plus_a host of other
componests and a 56-page instruction
leaflec. Some examples of the 50

ssible Projects are: Sound Level

eter, 2 Transistor Radio, Amplifier,
etc. Price £7-75. P. & P, 30p.

CRYSTAL RADIO KIT
Complete set of parts, including:
Crystal Dio: Ferrite Aerial, Drilled
Chassis, and Personal Ear Piace. No
soldering, easy to build, full step by
step instruction. £1.78 inc, post,

. G I ER EE I R IR WS TR e ey —
2a
onN

ut 2 on, 2 off every 24h. Overrlde MINIATURE LATCHING RELAY

switch: 10A £2.7§, Manufactured by Clare-Elliott Ltd. (Type F). 2 c/o permanent

20A £3-75. 30A €3-93. P. & P, 209 C O latching in either direction. Coii 1150 ohm, 15-30 Volit D.C.
Su?l hllhl wide, 1" thick. Completowlth] feads. New 73p.

inc

Also available with solar dial ON QL
dusk, OFF dawn. Prlce u nbove
—

-
PARVALUX TYP! SDL 200[150 VOLT’
A.C. D.C. HIGH SPEED HgTOR

Speed 9,000 r.p.

aporox. or3200r9m if ‘[

used with builtin governor,
or variable speed over a wide

range if used in conjunction with ™
our Dimmer_ Switch, illustrated
adjacent. PRICE: £4-7SP. & P.25p

R X
HICRO SWITC H—v-ry special offer

S amp c/o contacts. Fitted with removable
uth button assembly. Ex. P.O. 20 for £I
nc. aost (Mm ordar 20).

——

600 WATT DIMMER SwITCH

Easily fitted. Fully guaranteed by makers. Will

control up to 600W of all lights except fluorescent

a‘t,mu:u volta#e Complete with simple instructions.
[[,14

SERVICE TRADING Cco

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 hOW OPEN MON.-FRI. LONDON WC2H 7))  01-437 0579

567




HENRY

SEMI-CONDUCTOR DEPARTMENT
303 EDGWARE RO.. LONDON, W2. TEL: 01723 1008/9

RADIO LTD. CALLERS 356 EDGWARE ROAD W2.

568

ST - NEW PRICES | DISCOUNTS

1971 TRANSISTOR
LST 1500

SEND FOR YOUR FREL
COPY TODAY

109, 12
18 25

+

+ TYPE

20%, 100
POSTAGE 7p.ALLOADEAS | & seves postage as well.

ANY DNE

’ FOR BRAND GERMANIUM and SILICON TRANSISTORS, DIODES, RECTIFIERS,
HENRY S LOW cosT FIRST GRADE NEW BRANDED TRIACS, FETS, ZENERS, BRIDGES and INTEGRATED CIRCUITS
BY ATES - EMIHUS - FAIRCHILD - FERRANTI - LT.T. - MULLARD - NEWMARKET - PHILIPS - R.C.A. - TEXAS
QUANTITY
TRANSISTORS HENRY'S :s2 iNteanaten circurrs et
cosT FROM STOCK
A SELECTION FROM OUR LIST
AAY30 OCI6  80p| 2N1303 18p BRAND NEW FULL SPECIFICATION TTL74 SERIES AF117 Mullard 200
AAY42 OC20 850§ aN1304 22p BRANDED FAIRCHILD, I.T.T. AND TEXAS 25 + 17p
WO o2z :g: 2N1305 22p DEVICES MAY BE MIXED TO QUALIFY FOR QUANTITY PRICES 100 + ISp
AAZI7 0C24 8oy | 2N1306 28p No, ption 1-1 12-24  25-00 100+ 2504 500 + 12p
AC107 0C25 40y | 2N1307 28p 7400  Quadruple 2-Input NAND gaten . 20p 18p 14p 14p 12p 1000 + l0p
ACI126 0C26  25p] 2N1308 95 7401 Quad 2-input open collector NAND gates 20p 18p 18p 14p 12p
AC127 028 oo: IN1309 ”’ 7402 Quad 2-Input NOR gates A a9 20p 18p 18p 14p 12p IN2646 M |
AC127Z 0C29 80y aN1813 20: ;:3 3“? 2-llnrut :&eneollxmrNANDgauu gg: }:p }:p {:n ll.zh Otor%:
extuple Inverters - & q » P ] P
:g:?g %35” 50y ggg}g) Zg’ 7405 Hex invertera with open collector outputx 20p 18p 16p 14p 12p 25 + 3%p
jRoe v :‘;; IN2217 980 | 7410 Tripie 3-input NAND gates .. 20p 18p 16p 14p 12p 100 + 12p
ACI88 0C43 509 | 2N2218 203 7413 Dual 4-input Bchmitt triggers 30p 27p 25p 22p 20p 00 + 28p
ACY1? 0Cis 18 2N3218A 7420 Dual 4-input NAND gates 20p 18p 16p 14p 12p 1000 + 25p
ACY18 0Ces  13p 05, 7430 8ingle 8-input NAND gates 20p 18p 16p 14p 12p
ACY 19 0C70 18y | 2N2210 20: 7440 Dual 4-input NAND buffer gates 20p 18p 18p 14p 12p
ACY20 OCT1  1%p| 2N22194 7441  BCD-Decimal decoder/Nixie driver 7%5p % 70p 80p 55p 0C170 Mullard 25pl
ACY21 0oCT2 4 25 7442 BCD-Decimal decoder (4-10-line) TTL O/P . . 75p 72p 709 80p 83p 25 + 20p
ACY22 0Cis  28p | ana220 u' 7443 Excess 3-Declual decoder TTL outputa £21-00 95p 90p 80p 70p 100 + I8p
ACY39 ocTe u’ 2N3221 80: 7447 BCD-Decimal 7 seg. decoder/indicator driver 21:75 2160 £1-45 21-30 £1-15 500 + ISp
ACY 40 0c17 ‘o; 2N2921A 7448  BCD-Decimal 7 seg. decoder/driver TTL O/P  £1-75 8£1-60 21-45 £1-30  #£1-15 1000 + 13p
Sty B, 2 [ i Bimidmzenaiponiventen et e’ et
1 ual 2-wide 2-input AND-OR- gates P D 14 P
:SY:‘: %;g Eg: 2:?1322;2‘209 7453 Quad 2-lnput expand AND-QOR-INVERT gates  20p 18p 16p 14p 12p BY127 Mullard I5p|
AD149 0C83  #5p 26p 7484 4-wide 2-lnput AND-OR-INVERT gaten 20p 18p 18p 14p 12p 25 4+ 12p
AD161 0084 25p | 2na380 18p 7460 Dual 4-input expanders 20p 18p 16p 14p 12p 100 + lop
AD162 0C138  25p | 2N2369A 7470 Bingle J-K filp-fiop (gated inputs) 30p £27p £25p 22p 20p S00 4+ 9p
AF114 oC140 40y 155 | 7472 SBingle J-K 0ip fop (gated inputa :o. §;p :.Zp gp ?:: 1000 + 8p
ARLLY Ocl41 809 | 2N2646 40p ;:;: 33 'l').'élmgonov . 48: 87: 86: 88: 30p
AF116 gC170 see[2Nas0s gop § 7808 DumLD NP S0P e st 45  42p  «0p  38p 35, [ OC35 Mullard 50p
AELL ocu }g: ’""90"‘2” 1478 Dusl J.K ip-tiope with Preset and Clear o 37 MW a: 28 % :::
480 Gated Full Adder E P i P L4
AT14 OCa0s a2 2N2008 258 0 7581 16-bit readjwrite memory | #lg5 115 gl-l0 2100 90p 500 + 38p
AF126 0C206  95p 25p J| 7482 2-bit binary Full Adder 87p 80p 70p C:v gp 000 4 Jop
ool wi | mwanee oy | 25 pmmagrmAke o ab owo w5
AP139 ORP12 50p | 2N2006A 16:-bit RAN with gated write inpu 4 14 P P 2N2926 Green H0p
AF180 ORPBO 40y 25p 7488 Quadruple 2-Input Exclusive OR gates 45p ;lv a8p 35p gp 2% + 9
AF181 BT140 185 f2N2907 53p | 7480 DCD decado counter i H W B X 100 1 8o
AF185 8T141 IN2807A 91  8-bit shift reglater £1-00 D P oo It 8
AF186 TIP29A BOp 25p 7492 Divide twelve counter 78p ;09 65p 80p gp 1500 I ,P
AFu39 TIP30A 60p | 2N2925 15y | 7493 4-bit binary counter .. = gg: 729 ;gp :v ) L
ASY26 TIPS1A 2N2926 10p f] 7494 Dual entry 4-bit abitt regis ' P p P [
ABY27 TIP32A 70p | 2N3011 20p | 7495 4-bit up-down shitt reginter pip Mo p % 2 BCI07 ANl Makes
ABY28 TIP33A 2N3063 20p 7496  5-bit parallel/serial injout shift register £1-00 7p #8p 90p 83p 10p
ABY29 2N3054 80p ] 7410V 8-bit bistable latch .. £2-50 £2-30 4200 8175 4150
9 b 74118 Hextuple Set-Reset latches £1-00 98p #0p 80p 70p 25 + 8p
ABZ21 TIP34A 2N3085 78p 85 M . 100 + 7
BA100 1-50 | 2N 3525 74121 Monostable multivibrators 80p D 50p 8p D <00 4
BAl02 TIB43 40p 2100 74141 BCD-Decimal decoder/Nixie driver .. £1-00 85p #0p 80p 70p + 6p
BAllo TIB50 12p| 2N3614 B8p 74148 BCD-Decimal decoder (1- 4-tine) TTL O/P £21:50 #£1-40 £1-30 21-10 4£1-00 1000 + Sp
BAL1S TI831 10p | 2N3702 10p 74150 16-bit dats selector/multiplexer - £3-35 £3-20 2296 2215 £2-05
BAX13 T1852 10p | 2N3703 10p 75151 8-bit data selector/multiplexer - . $1-10 95p 80p 70p 2N3055 Fairchild
BAX18 TIB60 18p | 2N3704 12p 74153 Dual 4-line 1o 1-line data selector multiplexer $1-35 £1-27 41-20 £1-15 £21-10 750
BAY31 TIBE1  20p | 2N3705 10p 74154 16-bit decoder/demultipiexer .. . £2.00 £1-786 4155 41-30 21-05
BAY38 TIB82  25p | 2N3707 1gp 74188 Dual 2-line to 4-line decoder/demultiplexer 81-556 £1-47 £1-35 £1-10 21-05 25 + 65p
BC107 V405A 25p| 2N3708 10p 74158 Dual 2-line to 4-line decoder/demultiplexer .. £1-85 £1-47 £1-35 £1-10 81-05 100 + S0p
BC108 VR525 88p | aN3714 74190 8yne decade up-down counter, 3-line mode 41-95 £1-85 £1-73 2160 41-80 500 + 40p
BC109 WOl 30p 2200 74191 Bync 4-bit up-down counter, 1-line mode . £1-95 81-85 2176 £1:60 21-50 1000 + 35p
BC109C WO6  48p] 2N3718 74192 Bync decade up-down counter, 2-llne mode .. $2-00 £1-80 £1.80 8£1.65 £1-58
BC113 ZTX 107 18p 74193 8ync 4-bit up-down counter, 2-line mode £2:00 81-90 21-80 4£1-60 $1-40 BYZI3Mullard 25p
BCl14 ZTX108 12p | 2N3718 74196 Asynchronous presettable decade counter 81-50 41-40 £1.30 £1-10 4£1-00
BCl15 20p ZTX109 18p 74197 Asynchronous preseitable 4-bit binary counter £1.80  21-40 41-30 $1-10 321-00 25 + 20p
BC116  20p ZTX 300 2N3771 Complete data on the above in bookiel 20 pages, Ref. 29, issue 2 i 18p post paid. 100 + 17p
BC116A 25p ZTX301 15p Texas 1.C. Handbook. Complete information on 100 types. 40p. Post 10p. 500 + I5p
BC117 20p 2ZTX302 20p | 2N3772 Integrated circult sockets 14 pin D.1.L. 25p; 16 pln D.1.L. 30p. 1000 + 12p
BC118 20p ZTX 303 20p
BCl119 30p ZTX304 25p | 2N3773 INTEGRATED PLESSEY INTEGRATED TRIACS 0A202 10p
BC134 20p ZTX500 18p CIRCUITS CIRCUIT 3 Watt Amplifier Stod with e 25 + 8p
BC135 15p ZTX501 18p | 2N3791 MFC4000P s5p i SL403D 9 ¢ accessories 100 05 ye
BC136  20p ZTX502 20p g2:76 | MFCio010P 800 N Complete with 8-page : BT S Current B17H 500 + &p
BCI37 20p ZTX503 17p | 2N3819 88p 112 ‘50 B booklet, cizcuits Type volts 1000 + 3p
BCI38  20p ZTX504 40p | 2N3820 58p | PA248 2150 B 4nd data 8C35A 100 3 amps 80p
BC147  1gp ZTX531 26p | 2N3823 §0p | TADICO £1:50 £1.50 BC358B 200 3ampe 85p
ggug }0’ IN914  7p | 2N3824 @8p ;g;l‘lg "53: ea. SC35D 400 Samps 90p ] 0C28 Mullard 60p
149 12p IN§18 10p | 2N3903 20p Py
BC153  20p IN4148  7p|2N3006 255 § 702C (TOS5) %p ZENER DIODES mm: ;:g 8 aunps nm i 14
BC164 20p 1844 7p|2Neoss 12p | 709C (TO3) 450 1- 25 100 500 1000 STbe 500 + 43p
BC167 1%p 18921 7 | 2N 4081 709C (D.1.L.) 45p 24 + BC40D 400 6 amps £1-00 1000 + 40p
nc::o }2» 18922  8p | 2N4062 12p ;:Gl*g((,‘lf_gg; uégo 40(;3/;'“ BC45A 100 10 amps £1-05
BCISIC 15p 26301  $6p | 2N4289 1% D 8C45 0 Bl
BC177 209 20303 30p | 24290 185 | MCisosp 200 f eriet 1m0 m 7 g [ EOED W0 10 amee K118 ¥ 53819 Texas 350
BC178  20p 26303  35p | 2N4871 $5p MC1304P £2:25 B 14 watt 0A 100 15 0135 25 + 30p
BCI79  20p 2N404 20p | 2N5457 30p | 8L403D £1:50 ZL scries  25p 235 20p 17p 15p 8Ca oy 100 4 215p
BC182L 10p 2N896  18p | 2Ns4s8 35p 741C(DIL) 750 J 3 watt BCS0B 200 15 amps £1-48 500 + 20p
BC1I83L 10p 2N697 15p | 2N5459 40p 914(TOB) 40p 3TZ serien  30p 27p 25p 22p £Jp 8C50D 400 156 amps £175 1000 4 17p
BCI184L 12p 2N698  30p | 402060 50p 923(TO5) 40p § 10 wate S8C40E 500 6 amps 81-25
BC212L 12p 2N706  10p | 40380 40p | TOBHIBA e e poiTe Y70 385 300 850 N o4tk 500 10 ampe 4145 || BC108 and 9
BC213L 12p 2N708A 12p [ 40381 40p 20 watt amp. 2447 Alltypesare 5. Wire Ended + these 15 198 All Makes 10
BC214L 18p 2N708  18p [ 40382 TOSHIBA Btud. in voltages 3-3-100 volt in all § BCSOE- 500 15 amps 4 A
BCY30 85p 2N930 20p | 40430 ‘153 Pre amp £21-50 standard values, *3-3-33 volt. DIACB8D2 250 100 I 79
BCY31 40p 2N987  40p| 40543  65p 5001 1. i
BCY32 60p 2N1131 25p | 40594 £1-05 SILICON RECTIFIERS BRIDGE RECTIFIERS 1000 + 50
BCY33 30p 2N1132 25p | 40595 £1-05 | 1 AMP MINIATURE PLASTIO WIRE ENDED | Miniature Potted Silison Poxdtxt »
BCY34 35p 2N1302 18p 40836 #1-10 Type P.LV. 1-49 50+ 1004 500+1000+ Cur- -
BCY38 48p IN4001 50 6p 5p 4ip 4p 3ip Type P.LV.rent 1-12 Type P.LV.reat 1-11 ADL6I ADI62 35p
BCY 39 Full transistor IN4002 100 7p 8p b5p 4p 4p 1002 10C 2a B88p 4004 400 4a % eac|
2100 list availabl IN4003 200 8p 7p 8p 8p 4ip 2002 20C 2a 85p 6004 600 da 80p 25 + 329
BCY40 50p ayayavie— INdoo4 400 8 75 60 50 4ip §4002 400 2 7p 1006 100 62  70p 100 + 28p
BCY70 15p send for your 1N4005 600 10p 9p 8p Tp 6p 6002 600 2a 2008 200 6a  76p $00 + 13p
BCY71 20p free copy today! IN4008 800 12p 10p 9p 8p ki 1004 100 4a 88p 4006 400 6a £1-00 1000 + 12p
BCY72 18p IN4007 1000 18p 1gp 10p 9p 8p 2004 200 4a 70p 6008 600 6a $1:10
OUR RANGE IS ALWAYS EXPANDING — Enquiries invited for new ftypes arriving daily
ADDITIONAL DISCOUNTS — 109 12-+: 15° : 2022 1004+ — DELIVERY IS FROM STOCK

We respectiully ask
customers to include

a minimum £1,00 per
order.it helpsto planaheat

Everyday Electronics, August 1972



Build yourselfaTRANSISTOR RADIO

10 TRANSISTORS.9 TUNABLE WAVEBANDS, W1,
MW2, LW, SW1, SW2, SW3, TRAWLER BAND, VHF
AND LOCAL STATIONS AND AIRCRAFT BAND

Bu Ferrite Rod Aerial for MW/LW. Retractable, chrome plated Telescapic Aerial,
for peak short wave and V' llstening. Fush I'ull output using 600mw Translstors.
Car Aerial and Tape Record Sockets. 8witched Earpiece S8ocket complete with Earpiece.
10 Transistors plus 3 Diodes, 87 x Bpeaker. Air 8paced ganged Tuning Condenser with
oﬂ Wave Chunze #nd Tone Control. Attractive Casw in black

T °. EKasy to follow instructions aml diagrams.
FREE with parts

VHF section. Volume n
with silver blocking. 4
Varts price Ilst and e:uy buill plans 30p

NEW! ROAMER 10 WITH VHF INGLUDING AIRCRAFT

Total building cost

£8:50

P. P. & Tus. 50p

Overseas P. & P. £1)

ROAMER
EIGHT
Mk 1

NOW WITH
VARIABLE

7 Tunable Wave-

TONE CONTROL bands: MW1, MW
LW, Sw), Bwo,
SW3 and  Trawler

Tunahle Wavebands: MWI,
8W3 and Trawler Band
for MW and LW. Retraciable chrome jlated

MWL, LW, SW 8w,
Bullt in errite Rod Aerial
Tele-

Band. Extra Medinm wavebatu]l provides easier tuning
! Radio Luxembourg, etc. Built in ferrite rod aerial

I ; for MW and L\Y. Ketractable 4 section 24in. chrome i Slze 9 5 23, E build
acaplc aerial for Bhort, Waves. Push pull output using # b X ! metal inserts. ¢ 9 X 3} X 2lin. approx. Easy bu
SO0V trannlstors. Car aerlal aud Tape record kockets plated telencopic aerial for BW. Socket for Car Aerial. §  plans and parts price list 15p (FREE with parts)
Selectlvity switeh. Swiiched eatplece socket complete Powerful push-jmll output. 7 transistors aml 2 1tiodes, Earpiece with plug and awitched socket for private
with earviece. # transistorn plus 3 dioiles. t" lx 't ""';k""“‘tr "p‘““: ganged tc‘:‘"ln“ c;mdeln«;r. listening 30p extra.

1 g A% olume fol, uning any wave ane controls. . .
5,‘:':;" '.‘Amr‘:::')m: f‘!nxz'li;::;"gu:ﬁnd:m;’ m‘:,l:‘r"";: Attractive case aith carrying handle.8ize9 X 7 x 4in 4 Total building costs £3 .98 P.
Attractive cuve rich chestnut shade with gold approx. Fasy to follow instructions and diagrans. Parts (Overseas P. & 2. £1) Ins
biocking. Size 9 x 7 X 4in. approx. Fasy to follow price list and easy build plans 15p (FREE iwith parts).
instructions and dlagrams. Parts I'rice List and Easy Earpiece with plug and switched socket for private
Bulid Ilana 25p (FREE with parts). listening, 30p extra.
Total bulldmg cost o s Total builcing costs £5.9 P oIk
(Over & P gh Inw. $ip (Overseas I & . £1) . 3p.

ROAMER
SIX

6 Tunable Wave-
bands: MW, LW,
8W1, 8W?2, Traw

ler band plus an
extra M.W. band
for easier tuning
of Luzembourg
etc. Seraitive fer-
rite rod aerial and
telescopic aerial
for 8hort Waves.
3in. 8peaker. R
stages—& transirtors and 2 aicaes Attractive black.
case with red gride, dial and black knobs with polished

TRANS

LR s

POCKET
FIVE

3 Tunable Wavebands
MW, LW, Trawler Baml
with extended AW
baud for easier tuning
of+ Luxembourg, etc.
7 stages-—-5 transisiors and 2

TRANSONA
LN

B L = B A

FIVE

5 TRANSISTORS ¢
AND 2 DIODES

MW,

dimies,

3 Tunable Wavebands:

plug and switched socker for private listening 30p
extra.

Total building costs
{Overseas P. & P. 63p)

partx price list 10p (FREE

Pop
Ins. 21p

£2-29

(Overseas 2. & I*. 63p)

aupersensitive ferrite rod aerial, fine ntage—3 transistors and 2 2 diodes. ferrite rod aerial metal inserts. 8ize 9 x 5} x 2iin. approx. Push pull
tone moving coll xpeaker. Attractive black and gold tuning condeuser volume control, fine tone output. Battery economiser switch for extended battery
case. 8Bize 5} X 14 x 3jin. Easy bulll plans and moving coil «peaker. Attractive case with r=d npeaker life. Ample power to drive a larger speaker. Parts
parts price list 10p (FREE with parts). Earpiece with grille. Size 63 X 43 x 1iin. Lasy build plans und price iist and zasy build plans 25p (FREE with parta).

with parts). Earpiece with
plug and switchedd socket for private listening 30p extra.

Total building costs

EIGHT

8 TRANSISTORS
and 3 DIODES

6 Tunable Wave-
hands: MW, LW,
BWI, 8wz, \\’3
and Trawler Band.
Sensitive ferrice rod aerial for M.W.

and LW,
scopic aerial for 8bort Waves. 3in. Speaker. 8 improved

Tele-

type transisturs plus 3 diodes. Attractive case in

LW and Trawler Band. blac« with red grille,slial and black knobs with polisbed

Earpiece witle plug and switched rocket for private

£9:50 rotal busding costs £4.48 17,1

P.P &
Ins. 22p

NEW! “EDU-KIT”’

BUILD RADIOS, AMPLIFIERS,
FROM EASY STAGE DIAGRAMS.
UNITS INCLUDING MASTER UNIT TO
CONSTRUCT.
COMPONENTS INCLUDE
Tuning Condenser: 2 Volume Controla: 2 8lider
8wilches: 3 inch 8peaker: Terninal 8irip: Ferrite Rod
Aerial: 3 Plugs and Sockets: Battery Clips: 4 Tag
Boards: Balanced Armature Unit: 10 Transistors:
4 Diodes: Resistors: Capacitora Tnree §~ Knoba.
Unlta once constructed are iletachable
from Master Unlit. enabling them to be
stored for future use. ldeal for
8chools, Educational Authorities and
all those interested in radlo construction,

All parts including £5.50 PP &

Case and Plans Tns. 31p
(Overseas P. & P. £1)

Total building costs
{Overseas i*. & P. £1)
RADIO EXCHANGE CO
1 61 HIGH STREET, BEDFORD.

| I enclose E.s SO

Tol. 0234 62367 |

please send items marked

1 ROAMER TEN O ROAMER SEVEN a
1 ROAMER EIGHT " (] TRANS EIGHT a
| TRANSONA FIVE [C ROAMER SIX

| POCKET FIVE O EDU-KIT

I Parts price list anc plans for

!

|

1

Z!

1

:Nama ST-UART ...... PC«CH‘CG :
1

FULL AFTER
SALES
SERVICE

Callers side entrance Barratts Shoe Shop
* Open 10-1, 2.30-4.30 Mon.~Fri. 9-12 Sat.

Publishea approximately the third Frislay of each month by 1 PC Magazines Lt
Dunstable, Beds. Sole Agents for Australis and New Zeatand
Qtationery and Oftice Supplies Ltd. Subscription Rate (including postage)

as part of any p! ation or advertining. literary or pictorial matter whatsoever.

. Fleetway llouse, Farringilon Street, Lon
Gordon & Gotch {A/3ia) Lta. South Africa—Central Newsy Agence Lt
For onc year to any part
namely that it shall not. without the written consent of the Publishers first given. be lent, resold, hired out or otherwise disposed
price shown on the cover, and that it shall not be lent, resold or hired out or otherwise dixposed of in a mrtilated condition or in any unauthorive

{owse Selstor

:Address Cmp h/&t('
" La,/ye ane

g —— e E = - —

lon. F.C.4\ 4\D. Irintc} in England by Index Printers Ltd

Rholesia anid Zatabia-—Kingstons L. . Eas* Africa
f the worll £2-35. Evermlay Eleet-omnics is 11 supject to the following condiiinns,
{ by way of Trale at re than the recommenstel selling
ver by way of Tra r atfixed toor



GLAND'S LEADING ELECTRONIC C[/VTR&S'

EI.ECTRDNIC COMPONENTS. - TEST - PA. - DISCOTHEQUE - LIGHTING - MAI

(As fectured in "*Proctical Wireless” RECORD DECKS
May to Auguse |
BU'LD vt AuRustIT2) | G psie10-75 HTT0 £15-00
p MP60 £10-40 MP6I0 £14-15
HE - AP76 £18-95 GL72 £22-23
= . WITH PLINTH/COVER

(Post 70p)
20 + 20 WATT INTEGRATED EE(;;:; 2 T:‘llszzea‘ {
I.C. STEREO AMPLIFIER mreroils 23 o Q18

EART'PLINTH/COVER
Pos
zHLp AP76/GEOO PC  £29-95
HL) SP25-3/GBOOH/PC
lIB ‘95

s FREE TEAK CABINET 3t com:

pleate kits!

FEATURES. New slim design with 6 - IC’s, IC

Sockets, {0 silicon transistors, 4 rectifiers, 2 zeners. HT70/G800/PC 7 .00
special Gardeners low field slim line transformer. (HL) 2015TC,9TAHCDIPC
Fibre glass PC panel. Complete chassis work. Fa - 3-%0
HIGH QUALITY & STABILITY ARE PREDOMINATE FEATURES SPECIAL Y ) MPEO/SCSMD/PC  €17-33
—OEVELOPED BY TEXAS ENGINEERS FOR PERFORMANCE, KIT PRICE Qe % SLIM HL) GL7S, GEOOEIPC £44-15
RELIABILITY AND EASE OF CONSTRUCTION. DESIGN WiTH | (HU GL72/800 PC  £35-50
FACILITIES., Onjoff switch Indicator, headphone socket, £2 P&P SILVER TRIM
separate treble, bass, volume and balance controls, scratch and ® 45 Overall chassis size T";k‘r':;osggéss
rumble filters, mono/stereo switch, Input selector; Mag. P.U. p 144" x 6” x 2” high Operate at 40ke/s up to 100
RPIdID ’Il'uneRr,‘A;x Can be altered for Mic., Tape, Tape-head, etc COMPLETE WITH FREE TEAK CABINET vds. Ideal remote switching
(Parts list Re 0 on request). Designer approved kits only ovailoble from Henry's and s:gmllmg Complue with
—_— - d:\"CaEnd circu i 65,
PRI PER PA R £S5
LOW COST HI-FI SPEAKERS TEST EQUIPMENT _Pose (0p.

E.M.I. Size 134" % B{”. Large Ceramvc Magnet, SE2S50B Pocket Penci gnal Injector £1:-90
TYPE {50 6 watt, 3, 8 or % SESO0  Pocket Pencil Signal Tracer £1-50
ohms £2-20. Post 22p. TEIS Grid Dip Meter 440 KHz-280 mHz
TYPE 150 TC Twin cone ver- £93-4
sion £2-75. Post 22p.
TYPE 450 10 watt with twin
tweeters and crossover, 3, 8
or |15 ohms. £3-85. Post 25p.

TEXAS PUBLlCATloNS
1-100 tt Amplificrs ‘and
Preamplifier, 77 pages, Lay-
outs and data £1 -25, 700-page
IC Data Book (No. 2) all
TTL IC's.  60p. 420-page
Transistor Data (No. 3) 60p,
140-page ransistor Daga

13
$00 30 K/Volt Multimeter £9-25
With leather case £10-50
200H 20K [Volt Multimeter £4:20
With case £4-95

TYPE 350 20 watt with tweeter AFI10S  50K/{Volt Multimeter £8-50. With case £9-50 (No. 4) 60p. (Post, et
and :rossover 8 and IS ohms. U434l  AC/DC Muoltimeter with transistor tester with steel 709‘“: ) ° " c.
£7-70: Post case £10-5 -

POLISHED CABINETS ISO rSOTC 450 £4 60. Post J0p. TE20D RF Generator 120KHz-500MHz £15-95. Carr. 35p | POWER INTEGRATED
C

TE220 Audio Generator ZOHz—ngK"‘;! (c|7-50.50Carr. 35p o SEIOR] U ;I’S I
——— TO3 3" Scope l{Hz-1{MHz 9-00. arr. p essey 5L40ID—3 wate witl
NEW MW/iw €5 3" Pulse Scope 10H2-10mHz £39-00. Carr. SOp 8-page data, fayouts and
. TUNER to BUILD TE6S Valve Voltmeter 28 ranges £17-50. Carr, 40p :i)rcul':s £I515?‘.IP.C. Board

™ p. Heat Sinl 4p.
ML-3 Sinclair 1C12—6 watt with

. i - _ d circuits £1-80.

Uses Mullard Module, Slow | PA-Disco-Lighting 060636 T30V 3P0 e S Power

motion tuning. Built in UK’s Largese Range—Write 56 oa Amp Module £4-57.
battery. Ferrite aerial. Overall phone or call in. Details and TH9014P—IC Pre=mplifier

size 77 x 23" x 3{". TOTAL COST TO BUILD demonstrations on request. R | M s £1-50.
£4-85, Post ISp. All parts soid separately. Leaflet No. 6 Dj30L 3 Channel sound to light unit, Jkw £28-50 Data/Circuits for above No.
= gldOL 3 Channel Mic (Bul;( in} to Ingh( Jkw £37-50 42 10p,

"BANDS. AD’" PORTABLE TO BUILD J70S 70 waet Disco amp/mixer £49-7 1 =
‘R Printed circuit all transistor design DISCOAMP 100 watt Disco ampfmixer 167 50 7 S(EP%s:&IS,:IpfrI?lIg)BES
using Mullard RF{IF Module., Medium DJI0SS 30 watt Disco amp/mixer £30-00 XN3I, XNI3, GNé 0-9 side

and Long Wave bands plus Medium Anti-Feedback Quality Mic. £11-50 view-with i 85p
VYave Bandspread for extra selectivity. SOL 127 S0 watt B ohm Full range speaker £I12-95 GNP-7, GNP- 5'0_9 ;Ide iy,

Also stow motilon geared tuning, 600 DECKS. Use MP60 or SP25/) see above
mW push-pull output. fibre glass PYC Matching cartridge SCSM £2-62 95p%
§°;::$fn§:b:?.§‘;::«'J:.':'&A“"“'" FIBRE OPTICS, ucgrwg EFFECTS, gao;zcro:s SPOTS, | 301SF 7 seg €2 each. £7 per
P ] DIMMERS, MIX RS. Every ml for PA—Disco—Lighting. 4 with data.
TOTAL COST TO BUILD <798, FREE Stock List Ref. No. 18. 242 and 24 hour clock circuits
,;7.; 320. (Batzery 22p). Ali parts sold separately—Leaflet No, 3 b for above Ref, No. 3‘ |5p
MEDIUM AND LONG WAVE PORTABLE (as previously r———
| advertised) €6-98, p.p. 35p from stock—Leaflet No. | BUILD . THIS VHF FM TUNER Imature Amogllﬁer

= = 5 TRANSISTORS' 1300 'ke/s | BAND. S transistor. mW  o/p.
WIDTH, PRINTED CIRCUIT, HIGH Fitted volume and sensitlvity
cATALoGuE FIDELI;I'TY REESRODUCTION MONO
ER

wn:h dec-mal points and data,

control
9 volt pperated. £) 75 each

; i AN P/P ISp,

{ ] Fully detailed and illus- A popular VHF FM :I'uner for quality <
HENm trated  covering  every and reception of mono and steceo. Gluality Slider Controls
aspect of Electronics— There is no doubt about it—VHF FM 60mm stroke singles and
nAnln l'n plus data, circuits  and gives the REAL sound. All parts sold ganged. Complete with knobs.
information. 10,000 Stock | separately. Free Leafler No. 3 & 7, % 5K, 10K, 25K, 100K, SO0K.
§ lines at Special Low Prices JOTAL €697, p.p. 109 Decoder Kit €59 | meg, Log and Lin. 45p each,
and Fully Guaranteed. Tuning meter unit £1-7 10K, 25K, 50K, 100K, Log

Mains unit foptional). Model PS900 £2-47. Post 20p

Mains unit for Tuner and Decoder-PS1200 £2-62. Pos( 20p g L2 gznged 759 Sach

PRICE SSp s:’fj Hi- Fa&TapeAE'?uuplrr:’endt
ck-owledge
(40p FOR CALLERS) SINCLAIR PRO]ECT 60 MQPUL » ’s
' argest
(] —SAVE POUNDS Stockists
PLUS H FlVE 730 €3-5T; 750 €437 m “Q ;v:_(h L%\'»ves(
10 STEREO 60 P25 £3-97 Rpads s
P bz g,:;; PZ8  £4-77 PACKAGE DEALS 9:"“““'
- —— 2xZ 30, Scereo 60, st us 95 o
VOUCHERS Transformer for PZ8 £2-95 | 2xZ30, Szerec 60, PZ6 £18-00 ;;"Egm
Active Filter Unit €445 2xZ50, Sterco 60, PZ8 £20-25 el
Send to this address—HENRY'S RADIO LTD. (Dept PW) Stereo FM Tuner £16-95 Transformer for' PZ8 £1-95 R
3 ALBEMARLE WAY, LONDON, E.C.I.—for catalogue by | 1C12 £1-80; QI6's £15 pr. NEW PROJECT 605 KIT ( AL
post only. All other mall and callers to " 303"’ sce below Post etc. 20p per item £19-95 Transistors - IC's
i — Rectifiers - SCR’S -
MORE OF EVERYTHING AT LOW PRICES ALWAYS AT HENRY'S Igeﬁhzzﬁ-_lm
All the parts you need plus Data and Circuits — Get a Catalogue — it’s all in there! Ref. No. 36 on request.

Electronie Components, High Fidelity & Tape Disco - PA'- Lighting | Mdil Order, Industriat Sales
Audioand Test Gear Centre Equipment Centre Equipment Centrq and Special Bargain Shop
404/406 EDGWARE RD, 354/356 EDGWANE_QD.. ‘| 309 EDGWARE ROA 303 EDGWARE ROAD,

LONDON w2 - LONDON ‘W.2. - LONDON, W.2. LONDON, W.2,
: 1-402 4736/5854 Tel: 01:723 6963. Tel: 01-723 1008/1009:
‘404 & "40@ ** OPEN SIX FUll. DA VS A WEE{( 9am to6pm MONDA | 4 To SATURDA Y






