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ADCOLA Soldering

Instruments add to
your efficiency

THE NEW 'INVADER'

ADCOLA L.646 PRICE

for Factory Bench
Line Assembly
A precision instrument -supplied
with standard 3/16" (4.75 mm)
diameter, detachable cooper
chisel -face bite.
Standard temp. 360°c at 23
watts.
Special temps. from 250°c -
410°c.

*Additional Stock Bits
(illustrated) available

COPPER

B 38r - 3.2 mm CHISEL FACE

B14>'r'-2.4 mm CHISEL FACE

-31

?i." - 4.75 mm `wAEWDAIVFRCE

Et 12 - 4.75 mm EYELET BIT

8 58 I " - 6.34 mm CHISEL FACE

LONG LIFE
r -

B 42 LL - 47
f - - -

mm CHISEL FACE

B 3$ LL - 3.2 mm CHISEL FACE

13 '14 LL  - 2.4 mm CHISEL FACE

B 44 LL 4.71
SCREWDRIVER

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

/4DCOLP\
4.ed ',Oda

£1.85

Write for
price list
and
catalogue

ADCOLA PRODUCTS LTD.,

SAFEBLOC
of robust
construction
Safe, quick and secure it
connects 2 -core and 3 -core
bare -ended flexible leads to
the mains (A.C. only).
The concept was pioneered
by Rendar, and introduced
to the market 13 years ago.

Safebloc saves time. No
need to fit a plug for tests.
No danger, as no current
can pass with the lid open.

Invaluable for testing and
demonstrations in industry
and shops, the work bench
and the home.

Ask for Safebloc at your
local stockist - or you
can order it direct
from the manufacturer.

If ordering by post, send cash with order.
PRICE £2.60+10p P&P. EACH

Special bulk order wholesale and industrial rates on application

REN DA R
Rendar Instruments Ltd., Victoria Road,
Burgess Hill, Sussex.Tel. Burgess Hill2642

BARGAIN PRINTED CIRCUIT OFFER
Circuit Board with all holes drilled, 75" x 55" inc. central hole 1.1" for speaker
magnet and cut out for PP9 batt.; Rocker w/change switch and mounting bracket;
2 gang tuning capac.; 3 LF.S., Dec. Coil, Ferrite rod with coils and holder, Potentio-
meter and knob; Circuit Booklet showing component values and positions.
All for 11.75 (25p Post). Worth £5.

BATTERY CHARGER
li-- o 3' x 3' with fixing feet; 12V 2Amp. On -off Indicator, 2 yds. Mains and 2
yds. Battery Leads; Battery Clips. 11.50 (25p. Post).
PANEL METERS-70mm square. Minus 10A. to Plus 20A. D.C. £1 (15p Post);
Ditto 0-25V. A.C. and D.C. £1 (15p. Post); 2f" dia. 0-40V. D.C. 50p (15p Post);
ELECTROSTATIC VOLTMETER 35" dia. 0-1000V. £2 (15p Post).

STEREO AMPLIFIER Type SHV-2x3watts
Fully built. Separate vol., base and treble controls
each channel; 12 x 45 x bin high. EZ80, ECC83,
2 x ECL86 valves. O.P. trans. for 3 -ohm speakers.
Double wound mains trans. Suitable for crystal,
magnet cartridge, tuner, etc. 200-250V. A.C. mains.
£7, 50p P. 81 P.

-

46..

MONO GRAM CHASSIS 3 WATT
3 Wave band long-med.-short, Gram., 200-250V. A.C.
Ferrite aerial. Chassis 13 x 7 x 5in. Dial 13 x 4in.
Double wound mains transformer 5 valves EC1381,
EF89, EBC81, EL84, EZ80. Price £1063. (37P P. & F.)
Output trans. for 3 -ohm speaker.
Some slightly tarnished at no carr. pd.

MAINS TRANSFORMERS (240-250V input)
Postage in brackets. 6.3V at 25A. 40p (15p)
280-0-280V SOMA, 6.3V 2IA, 6.3V 700mA £1 (27p)
250V at 50mA and 6.3V at 11A. 50p (20p)
22V at 1A, 6.3V at 2A and 250V at 50mA. 75p (25P)
901, at 20mA and 1.4V at 250mA. 50p (I5p)
Deduct 10 per cent from total bill for more than one transformer;

GLADSTONE RADIO
66 ELMS ROAD, ALDERSHOT, HANTS.

(2 mine. from Station and Buses). FULL GUARANTEE. Aldershot 22240.
CLOSED WEDNESDAY. S.A.E. for enquiries please.

(Gone V 1 A 1 -w -ill A I-1(111CP 111PKI Rn I el Al fl (1 Al C la( A'
, . .

Telephone: 01-622 0291/3  Telegrams: Soljoint London Telex  Telex: Adcala London 21851



Would YOU pay 50 pence for a

components catalogue?

Ask for
details of
our Credit
Account
Service.

24 -hour
Phone
Service.
Ring
01-648 8422

You'll be glad you did
when you getTHIS one!

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

A components catalogue is so vital to any keen constructor that it
simply does not pay to make do with less than the best. True, the best
may cost a little more ... but it's the cheapest in the end. So invest in a
Home Radio Components Catalogue, listing over 8,000 items, more than
1,500 of them illustrated. If you call at our shop the catalogue is yours
for just 50 pence. If you order by post -70 pence, including postage and
packing. You also get 10 Vouchers, each worth 5 pence when used as
instructed-so you can get the cost of the catalogue back in any case!

The price of 70p applies only to catalogues purchased
by customers in the U.K. and to BFPO addresses.

Everyday Electronics, May 1972

I

I

I

Please write your Name and Address in block capitals

NAME

ADDRESS

I

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

345
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FOR
RAPID
SERVICE

GARLAND BROS. LTD
DEPTFORD BROADWAY, LONDON, 414N

TRANSISTORS
ACI 27 17p BFX29
ACI28 lip BFX84
ACI76 22p BFX138
ACIB7 28p BFY50
AC1138 1.7p BFY5I
ACYI9 73p BFY52
AD149 47p MATIO0
A0161/162 72p MATIOI
ADTI40 62p MAT120
AFI 18 43p MATI21
AFI24 2.2p 0C28
AF125 19p 0C35
AF126 20p 0C44
AFI27 19p 0C45
AFI78 67p 0071
AF179 66p 0072
AFI130 4Sp
AF239 32p 0C200
BC107 11p OC201
8C108 Ilp OCP71
BC109 Ilp ST140
80147 lip STI41
BC148 12p UT46
BC! 49 Ilp 2N696
BC157 15p 2N706A
BC158 14p 2N2926G
8CI59 14p 2N2926Y
BDI31 73P 2N29260
BDI32 73p 2N3053
BFI 15 7.3p 2N3054
BF178 32p 2N3055
BFI79 36p 2N3702
BFI80 30p 2N3703
BFI81 32p 2N3704
BF1134 30p 2N3705
BFI85 32
8E194 14pp 2N37 I I

2N3706

BFI95 14p
8FI96 28p 2N3819
BFI97 13p
BFW I 0 70p 2N5459

2N4058

38p
23p
30p
2Ip
2Ip
22p
25p
29p
23p
29p
asp
48p
12p
12p
Ilp
lap
20p
27p
38p
60p
15p
23p
35p
15p
lip
14p
13p
12p
25p
60p
72p
15p
14p
15p
14p
14p
14p
359
17p

60p

DIODES
AA119 Ilp
0A47 7fp
0A90 7fp
0A91 6p

0A202
BY100
BY127
BYZ12

10p
15p

22fp
22fp

ZENER DIODES
From 2 to 33 volts.
400mW, 15p; I SW, 225p

SILICON BRIDGE
RECTIFIERS
40 P.I.V., 15A
200 P.I.V., 2 OA

FUSES AND HOLDERS
Ifin glass -25p
60, 100, 150, 250, 500, 750mA; I,
1-25, 1 5, 2, 2 5, 3, 5, 7 5, 10, 15 amp.
fin glass-lfp
100, 250. 500mA; 1, 2 5 amp.
Anti- I fi n -13p
250, 500, 750, 850mA; I, 1-5, 2, 3
amp.
Anti- 20min-5p
80, 125, 200, 315, 400, 500, 630,
800mA; 1, 2 amp.

PANEL FUSEHOLDERS
For !fin fuses lip
For 20mm fuses 13p

CONTROLS, Log. or Lin.
Single, less switch, 15p
Single, D.P. switch, 24p
Tandem, less switch. 40p
Ski), 1050, 2550, 5050, 10050,
250k0, 50050, IMO. 2M n

RESISTORS
Carbon
All 5%, highstability, E12 values.
4W, UP: 1W, 4p; 2W, 6p
Wire -wound
5W, 10p; 10W, 12p

ELECTROLYTICS
15F 450V 19p 1,000;4F 25V 27p
24F 500V 20p 1.0004F 50V 39p
45F 350V 14p 2,0005F 25V 36p
84F 450V 16p 2,0004F 50V 53p

16µF 450V I7p 2,5004F 25V 4Sp
254F 50V Bp 2,5004F 50V 60p
325F 450V 24p 3,0005F 25V 48p
504F 50V 10p 5,0004F 25V 5Sp

100µF 25V 10p 5,000µF 50V 98p
1005F 50V 10p 13-85F 450V leo
2504F 25V lip 8-164F 450V 20p
2504F 50V 17p 16-16µF 450V 27p
5004F 25V 18p 16-325F 450V 63p
5004F 50V 25p 32-325F 450V 49p

50-505F 350V 38p

MINIATURE ELECTROLYTICS
15F 25V

2 55F 64V
44F 40V
54F 64V
84F I 5V
84F 40V

104F 15V

104F
16µF
254F
304F
504F
00µF

64V
40V
25V
I 5V
I5V
I 5V

ALUMINIUM BOXES with lids
and screws
Type Length Width Depth Price
GI37. 2fin 5} in If in 38p
G88. 4in 4in If in 38p
GB9* 4in 2fin If in 313p
GB10* 4in 5iin 14in 44p
GB II 4in 24 in tin lip
GBI2 Sin 2in lin 33p
GBI 3 6in 4in tin Sip
GBI4 Tin ' Sin 24 in 63p
GBI5 Bin 6in Sin 8Ip
GSI6 10in 7in Sin np

r These sixes fit standard Veroboards

VEROBOARD
Size 0.1 matrix

i, 311 in 22p
2 in , Sin 24p
3 in . 31,in 24p
nin .. Sin 27p
I7in -. 2f in 75p
I 7in 31in LI

Pins-both size

0 IS matrix
16p
25p
2.5p
29p
57p
7Sp

packet of 36, 18p

VARIABLE POWER SUPPLY
Input: 240V, a.c.
Output: Switched 3, 4 5, 6. 75, E420
9, 12 volts d.c. at 500mA

CASSETTE OWNERS!

For Philips and similar cassette recorders.
PUI2 Power unit for connection to I2V+ or

- E car electrical systems, 11.15
giving 74V. stabilised output. l'l

PP75 Mains power supply. output Li .95
74V d.c.
Both units are complete with cable
and 5 pin D.I.N. plug

BONDED ACRYLIC FIBRE
B.A.F. wadding, 18in wide, I in thick. The
ideal lining for speaker enclosures. 25p per
yard

MISCELLANEOUS ITEMS
B9A valve bases, ip
5511 edge control, fits most small,
imported radios, 7p
200 volume control for 311 speakers, 20p
Antex CN240, 15W miniature soldering iron,
LI /0
Valve and Transistor Data book. 9th edition,
75p
Transistor equivalent book, BPI, 40p

LOW -OHM RESISTORS
24 watt wire -wound. I0,

2.70, 330. 3917, 4711. tip
5'60, 6-811, 820

CAPACITORS
2-2pF 500V
3 3pF 500V

5pF 500V
10pF 125V
10p F 500V
15pF 125V
15pF 500V
18pF 500V
22pF 125V
22pF 500V
25pF 500V
27pF 500V
33pF 125V
33pF 500V
39pF 500V
47pF 125V
47pF 500V
50pF 500V
56p F 500V
68pF 125V
68pF 500V
75pF 500V
82pF 500V
00pF 125V
00pF 500V
00pF 500V
20pF 500V
50pF 125V
50pF 500V
50pF 500V
80p F 500V

200pF 500V
220pF 125V
220pF 500V
250pF 500V
270pF 500V
300pF 500V
330pF 125V
330pF 500V
390pF SOOV
470pF 125V
470pF 750V
500pF 500V
560pF 500V
680pF 125V
680pF 500V
82OpF SOOV

0 001µF 100V
0001µF 125V
0001µF 400V
0001µF 500V
0001µF 500V
0 001µF 1,000V
00015µF 400V
CY 00 15µF 500V
00015µF 500V
0.0018µF 500V
0002µF 100V
0.002µF 500V
0 00225F 125V
0.0022µF 500V
0 00225F 1.000V

S/M
S/M
SIM
P.S.
S/M
P.S.
Cer.
S/M
P.S.
S/M
SIM
Cer.
P.S.
S/M
S/M
P.S.
Cer.
S/M
S/M
P.S.
S/M
S/M
S/M
P.S.
S/M
Cer.
S/M
P.S.
S/M
Cer.
SIM
S/M
P.S.
Cer.
S/M
Cer.
S/M
P.S.
S/M
S/M
P.S.
Disc
SIM
S/M
P.S.
S/M
SIM
Mylar
P.S.
Poly.
S/M
Cer.
MDC
Poly .

SIM
Cer.
SIM
Mylar
Cer.
P.S.
SIM
MDC

lip
7iP
70,

Sp
7IP

Sp
4p

7fp
Sp

7fp
7Ip

4p
Sp

7 p

4p

7fp
7iP

Sp
7iP

7 p

lip
Sp

7fp
SP

7iP
Sp

7IP
71P

Sp
Sp
8p
Sp
Op
Sp
8p
Op
Sp
Sp
8p
8p

Op
8p
3p
6p
Sp

10p
Sp
6p
3p

10p
Sp

10p
3p
Sp
6p

10p
6p

0.00274F
00035F
000335F
000335F
0 0033µF
0.0036µF
0 0047,4F
0 0047µF
0.0047µF
0-00474F
0 0054F
0 0054F
0 006/35F
0.00685F
0.00684F
0.0082µF
0.001324F
0-01µF
0.014F
0.014F
0.01µF
0.0IµF
0-01µF
0-014F
0-014F
0-014F
0-0154F
0.0154F
0.02µF
0.0224F
0-0224F
0.0224F
0.0224F
0.0224F
0.0334F
0.0334F
0.047µF
0-047µF
0-0474F
0.0474F
0-0475F
0.0474F
0-14F
01µF
0-14F
0.15F
0-15F
0 I55F
022µF
0.22µF
0-224F
0-225F
0.334F
0.474F
0-474F
0.474F
1.05F

500V
500V
125V
500V

I ,000V
500V
I 25V
500V
500V

I .000V
100V
500V
I 25V
500V
500V
I 25V
500V

I 2V
I 25V
160V
250V
400V
500V
500V
600V

1,000V
160V
400V
100V

I 8V
250V
400V
600V

1,000V
250V
400V

I 2V
160V
250V
400V
600V

I ,000V
30V

250V
400V
600V

I ,000V
250V
160V
250V
400V

I ,000V
250V
250V
400V

I ,000V
250V

S/M
Cer.
P.S.
Poly.
MDC
SIM

Poly.
SIM
MDC
Mylar
Cer.
P.S.
S/M
Poly.
P.S.
S/M
Disc
P.S.
Poly.
M.F.
Poly.
Cer.
S/M
MDC
MDC
Poly.
Poly.
Mylar
Disc
M.F.
Poly.
MDC
MDC
M.F.
Poly.
Disc
Poly.
M.F.
Poly.
MDC
MDC
Disc
M.F.
Poly.
MDC
MDC
M.F.
Poly.
M.F.
Foil
MDC
M.F.
Foil
Foil
MDC
M.F.

15p
Sp
6p
6p
6p

15p
9p
6p

20p
6p
3p
Sp

Sop1

p
6P

101p
30p
4p

loop
4p
3p
3p
Sp

10p
7p
9p
25,
3p
3p
Sp
3p
3p

7IP
94P

4p
6p
Sp
3p
4p

10p
6p
4p
Sp

10p
13p
Sp
6p
Sp

10p
1Sp
8p
8p
ISp
20p
15p

Note:
S/M--silver mica I% tol
P.S. =polystyrene 24% tol.
MDC-a.c. rating -=300V.
M.F.= Mallard min. foil.
Cer. =ceramic.

PLUGS
Car aerial
Co -axial
D.I.N. 2 pin (speaker)
D.I.N. 3 pin
D.I.N. 4 pin
D.I.N. 5 pin, 180
D.I.N. 5 pin. 240'
D.I.N. 6 pin
Jack, 2fmm unscreened
Jack, 24mm screened
Jack, 3-4mm unscreened
Jack, 34mm screened
Jack. fin unscreened
Jack, }in screened
Jack, stereo, unscreened
Jack, stereo, screened
Phono, plastic top
Phono, plated metal
Phono, fitted 4 ft lead
Wander, red or black
Banana 4rnm, red or black

LINE SOCKETS
Car aerial
Co -axial
D.I.N. 2 pin (speaker)
D.I.N. 3 pin
D.I.N. 5 pin, ISO
D.I.N. 5 pin. 240
Jack, 34mm
Jack, fin screened
Jack, stereo, screened
Phono, plated metal

14p
ep

10p
13p
14p
13p
15p
ISp
9p

10p

12p
12p
20p
2.0p
35p

Sp
12p

3p
6p

SOCKETS
Car aerial Op
Co -axial, surface Op
Co -axial, flush Op
D.I.N. 2 pin (speaker) 10p
D.I.N. 3 pin 9p
D.I.N. 5 pin, 180- 9p
D.I.N. 5 pin, 240 9p
lack, 24mm 10p
Jack, 3Imrn 10p

14p Jack, kin unswitched 15p
17p Jack, }in switched 17p
ISp Jack, stereo, switched 24p
16p Phono, single Sp
16p Phono, 2 on a strip 7p
16p Phono, 3 on a strip 9p
ISp Phono, 4 on a strip Iflp
43p Wander, single, red or black Sp
30p Wander, twin strip 7p
14p Banana 4mm red, or black 6p

MAIL ORDERS . C.W.O. only. Please include
lop P. & P. (Air mail extra)'. S.A.E. with all
enquiries please. Telephone 01-692 4412
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SAVE 12015 NOW'

Combined

V.I1.1 AMIN RADIO
and CASSETTE

TAPE RECORDER
& PLAYER

WITH REMOTE
CONTROL MICROPHONE
Latest sensation in the world of sound
First-class makers. Fabulous VHF, AMIFM
Radio AND Cassette Tape Recorder and
Player combined, AND runs off standard
batteries or mains (plug in the 220/240v. AC
line cord). Record, play back anything, anywhere! Even tape direct from
Radio as you listen! RECOMMENDED RETAIL PRICE GENUINELY
L44, WE OFFER AT ALMOST HALF PRICE! Wonderful features:
 Press button Keyboard Control panel?  New "pop up" Cassette
e jection system!  "MAGIC EYE" Visual Battery check/recording level
indicator or built in automatic leveller.  Separate ON/OFF, HI -LO
volume controls!  Heavy duty built-in speaker!  Earphone (for
personal listening or "monitoring") and extension speaker sockets?
 Remote control microphone!  Built-in swivel telescopic extension
aerial (24in. approx.)! Magnificently made case, size I Ilin. a 9fin.
3tin. overall approx., with carry handle. Designs vary slightly. Takes
standard 30,60.90 or 120 -minute Philips Cassette Tapes obtainable everywhere.
The amazing built-in full circuit VHF, AMIFM Radio gives you superb
clarity of tone, incredible station selection-Unique rotating Station Selector
Dial-get all local city and regional stations in every part of the country plus
BBC, National VHF. Picks up dozens of foreign stations. Also fabulous in
car! You could pay fffes mere for a Car Radio or Car Cassette player
ALONE! £23.75. CARR. 35p. Simple instructions, remote control
microphone with on/off switch and microphone stand. BONUS-
Standard Batteries and Cassette Tape 25p extra if required.

r- sew s WM =MU 111 1MM 1M,

. COMMERCIAL TRAVELLERS Please note: Merchandising office at.
lour Holborn Store. (PERSONAL SHOPPERS WELCOME AT,

BOTH STORES).
41 OMR 1=. MEM SIMON VIM =NM _J

por as WEST 5/1/MENTWISTAN/V69!

sif t italif WORLD'
BEATER.

6 WAVEBAND
ioTRANsisTOR

poireaagiolo I
WIDEWORLD

RECEP
PIOUSANDSOf TRANSMISSIONS.
ANO STATIONSTHE WORLD OVER.

f9097p
BOX POST ETC.

NOTJUST A RADIO -BUT TECHNOLOG ICAL MAGIC!

THE VERY LATEST MODEL, SUPERSEDING
ALL PREVIOUS MODELS FANTASTIC
BRAND NEW RUSSIAN "MERIDIAN" 6 -
WAVEBAND PORTABLE RADIO, DESIGNED
FOR WORLD WIDE RECEPTION. Only put
into production after incorporation of every conceivable possible up-
to-date technological improvement had been care ally considered and
thoroughly examined. So advanced it will probably make your present
radio seem like a "crystal set"? It's far better than any 6 -wave radio
even they have produced! We're almost giving them away at [9.97-a mere
fraction of even today's Russian miracle price! We challenge you to
compare performance and value with that of £34 radios! Instant refund if you
are not astounded! Purer and sweeter tone than ever? Much wider band
spread than hitherto for "pin -point" station selection? Once again the
Russians have proved their fantastic ability'in electronics-brilliantly reflecting
their advanced micro-cicuitry techniques in the field of spaceship and satellite
communications. YOU GET THIS AMAZING SET FROM US AT A PRICE
THAT BEARS NO RELATION TO TRUE VALUE! Yes, 6 separate wavebands
including Standard Long, Medium and Short Waves to cover the world!
Unique side control waveband selection unit gives incredible ease of
station tuning) Thousands of different transmissions and stations at
your fingertips 24 hours a day, even messages from all over the world.
Superb, sweet tone-controlled from a whisper to a roar. Push-pull output!
Separate ON/OFF volume and Treble/Bass tone controls! Take it anywhere-
runs economically on standard batteries. Internal ferrite rod aerial plus built-in
telescopic aerial extending to full 331in length. It's also a fabulous CAR
RADIO-any speed requires no additional aerial. UNIQUE? Elegant
Black, White and Chrome finished case. SIZE 10fin. x Bin x 3tin, overall approx.
Magnificently designed, made to give years of perfect service. With
WRITTEN GUARANTEE, manual with simple operating instructions and
circuit diagram. ONLY L9.97, POST, ETC., 43p. Standard batteries 25p extra.
Can also be used through extension amplifier, tape recorder or public address.

Dept. EE 7, 164 UXBRIDGE ROAD, LONDON W12 BAQ
(facing Shepherds Bush Green) (THURSDAY FRIDAY 7).
Also at 37/39 High Holborn, LONDON, W.C.I (Thurs. 7).
Both stores open from MONDAY -SATURDAY 9 a.m.-6 p.m.

*COMPAR

ITS PERFORMANCE with

£34 RADIOS!

SHOPERTUNITIES LTD. p

SCORE

for fasteasv
reliable soldering
Ersin Multicore Solder contains 5 cores
of non -corrosive flux, instantly cleaning
heavily oxidised surfaces. No extra flux
is required.

IDEAL FOR HOME
CONSTRUCTORS

411jW. 44111,

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

EASY -TO -USE
DISPENSERS

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

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

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

BIB WIRE STRIPPER AND CUTTER

>100 Model 3A. Strips insulation
from cable or flex without
nicking wire.4 different
settings, 4&6BAspanner ends,
ground cutting edges Price 32p.

wi Also available,
NEW! de luxe Model 8. Price 58p.

From Electrical and Hardware Shops. If unobtainable, write to:
Multicore Solders Ltd., Hemel Hempstead, Herts.

16 SEYMOUR ROAD TILBURY . ESSEX RMIB 7AP
Would you believe it, some people still house their constructed projects
in 'tatty' looking cases 'bashed out' from aluminium, tin plate, etc., or get
involved in complicated carpentry.

No need for this any more 1 !

We can supply cases in kit form to house most of your Everyday Electronics
projects which will give them a touch of professionalism and a modern
appearance with a mirror-like finish. Our cases, which are fabricated from
Perspex, Oroglass and Acrylic Sheet (both in dense and transparent bright
colours), are supplied in kit form, their construction being quick and easy
and involving the minimum amount of work. Included with the kits are
comprehensive assembly details and diagrams. Take the hard work out of
making your cases and go MODERN with KASPEX.
ASTRON El -40 SOIL MOISTURE METER CI -00
DARKROOM TIMER .30 REMOTE TEMP. COMP:. £1 .30
RAIN ALARM £0.90 BABY ALARM (pair) LI -50

State diameter of meter cut-out required when ordering.
All prices include post and packing.

Mail Order only-Cash with order.

SERIOUS AMATEUR CONSTRUCTORS
need components of professional quality. Our Catalogue shows practically
the entire range marketed by R.S. Components Ltd. ALL of these com-
ponents, used extensively by industry, are now made readily available to
amateur constructors.

CATALOGUE, by return of post-only 25p, post free
Some popular examples from our range:
ISA. Miniature mains transformer, 2 12 volt secondaries El -10 each
15C. Hygrade filament transformer, 0-245 volt primary, 2 :

6'3 volt, I .8 amp secondaries El .95 each
39B. Capacitors, paper and polyester 1000 volt 0.001,0.0022,

0.0033,0.0047uF all at 5p each
61 B. Small perforated phenolic resin boards, 172 133 :.

I .57rnm, punched 6 35mm grid 22p each
61 C. Small turret tags, to suit above boards, 144 per box... 95p per box
85C. Plastic cable wrap spiral, din to secure up to (in cable

bunches. Per 5 metre coil 24p each
860. Insulated 4mrn socket terminals, in colours Black, Red,

Green, Blue, White, Yellow 14p each
86E. Banana plugs to fit above terminals. Colours as above 6p each
All prices Post Free. Minimum Order 50p. Mail Order only from

CELECTRON-E
MAIL ORDER ELECTRONIC COMPONENTS

P.O. BOX No. I, LLANTWIT MAJOR, GLAMORGAN CF6 9YN

348 Everyday Electronics, May 1972



I

rtoq

CN.240/2 Miniature soldering iron 15 watt 240 volts, fitted
with nickel plated 3/32" bit and packed in transparent
display box. Also available for 220 volts. Price £1.70

CN.240 Miniature soldering iron 15 watt 240 volts, fitted
with iron coated 3/32" bit. Up to 18 interchangeable spare
bits obtainable. This iron can also be supplied for 220,
110, 50 or 24 volts. Price £1.70
G.240 Miniature soldering iron 18 watt 240 volts
extensively used by H.M. Forces. Suitable for high speed
soldering and fitted with iron coated 3/32" bit. Also
available for 220 volts. Spare bits 1/8", 3/16" and 'Ye" are
obtainable. Price £1.83.

r
tssintinsootimc10103510"..,...."

26watts
26watt LotwAl"'n

E.240 20 watt 240 volts soldering iron fitted with
Ye" iron coated bit. Spare bits 3/32", 1/8" and 3/16"
available. Can also be supplied for 220 and 110 volts.
Price £1.80.
ES.240 25 watt 240 volts soldering iron fitted with 1/8"
iron coated bit. Spare bits 3/32", 3/16" and "Y" available.
Can also be supplied for 220 and 110 volts. Price £1.83

r

LPrice

SK.1
SOLDERING
KIT
The kit contains a
15 watt 240 volts

soldering iron
fitted with a 3/16" bit,

nickel plated spare bits of 5/32" and
3/32", a reel of solder, heat sink,
cleaning pad, stand and booklet "How

£2.75 to Solder". Also available for 220 voltsA

Price

SK. 2
SOLDERING KIT
This kit contains a
15 watt 240 volts
soldering iron fitted
with a 3/16" bit, nickel
plated spare bits of
5/32" and 3/32", a reel
of solder, Heat Sink,
1 amp fuse and booklet

£2.40. "How to Solder"

MES. 12
A battery operated
12 volts 25 watt
soldering iron complete
with 15' lead, two
crocodile clips for
connection to car
battery and a booklet
"How to Solder" packed
in a strong plastic wallet.
Price £1.95.

r
6.

:-AcA,c) parcasoom "INATOME SOLDERING
MODEL CCN for trentureore pentad circuits, etc

CCN.240 New model 15 watt 240 volts miniature soldering
iron with ceramic shaft to ensure perfect insulation
(4,000 v A.C.). Will solder live transistors in perfect
safety, fitted with 3/32" iron coated bit. Spare bits 1/8"
3/16" and 1/4" available. Can also be supplied for 220 volts.
Price £1.80
CCN.240/7 The same soldering iron fitted with our new
7 -star high efficiency bit for very high speed soldering
The triple- coated bits are iron, nickel and chromium plated.
Price £1.95

to ar*sw
your
prob

I enclose cheque/P.O./Cash'
(Giro No. 2581000)

Name

Address
E E .5

n Please send the Antex
colour catalogue.

Please send the following:

1000
from electrical, radio or car accessory
shops or from Antex Ltd., Freepost

(no stamp required) Plymouth
PL1 1BR Telephone 0752 67377/8
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NATION WIDE SERVICE +

ATTRACTIVE DISCOUNTS
ELECTRO VALUE-an independent
company since its establishment in 1965

ELECTRi-WW-ME
Electronic Component

Specialists

SEMI -CONDUCTORS
1B4OK 10
10914
10316
1N1763A
103764
1N5399
1N5402
105407.
1844
18940
20698
2N697
20706
20930
2N1131
2N1132.
201302
201303
201304
2N1305
2971306
201307
201308
2N1309.
201598
2N1599
201613
2971711
2NI893
202147
2N2219
202218A
202219
2N2219A
202270
2N2369A
202483
2N2484
2N2046
2N2904
2N2904 A
202905
2N2905 .A
202924

1759
6p

1112

24p
202
219
28
4592

99
Op

175
189
129
2lp
29p
292
19p
192
282
2139
839
332
382
382

102p
122p

23p

549
952
34p
44p
389
539
1322
195
35p
42p
47p
382
42p
442
47p

202925
202926
203053
203054
203055
2N3325
2N3405
203863
2N3702
203703
2N3704
203705
2N3706
203707
2N3708
2N3709
2N3710
2N3711
203731
203794
203819
203820
203904
203906
204036
204058
204059
204060
2N4061
2N4067
2N4I24
2N4126
204284
204286
2N4289
2N4291
2N4292
204410
204443
204906
204915
2274991

2N5083'

225 i' N 5163 25P
119 2 N5172 18p
27p '55192 1252
50p 225195 147p
60p 225457 49p
53p 225459 49p
60p 40.550 71p
52p 40251 89p
lap 40361 55p
lap 40382 882
132 40406 755
18p 40408 705
129 40412 872
lap 40430 1405
109 40177 1852
llp 40512 195p
13p 410102 525
lap 4101119 1409

1209.5('107 46p
152 A0126 20p
23p AC127 202
532 AC128 20p
352 A11.141H 349
Up AC141HK 87p
559 AC14211 262
132 AC14211K 299
102 AC103 K 229
llp AC176 1132
119 AC176K 172
129 AC187K 172
182 AC188K 28p
272 AC187K/188K
24p
15p
15p
159
15p
249

1119
805p
2152

822
619
38p

ACY17
ACY18
ACY19
ACY20
ACY21
ACY22
ACY39
ACY40
ACY41
ACY44
AD140

409
819
199
285
20P
219
219
63p
17p
18p
81p
689

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

24p
24p
22p
229
839
88p
77p
279

A8lf24 813p
Al3Y28 27p
A8Y29 Up
411111 97p
B30C250 24p
B300550/300 84p
B1912 882
B5041 72p
BA102 . 259
BA130 222
BA145 27p
BA155 15p
BA156 18p
BAX13 189
BB103/13 lop
BB103/C 111p
BC107 12p
BC106 llp
BC109 12p
BC122 21p
BC125 162
B0126 22p
BC140 80p
BC147 10p
BC148 Op

AD142 502
AD149 589
AD150 60p
AD161 889
AD162 88p
AD161/162 005
4E114 249
AF115 249
AF116 229
AF117 22p
AF118 82p
AF124
AF125
4E126
AF127
AF129
AF239
AL102
A8Y26

00149
BC153
BC154
BC157
BC158
BC159
BC167
BC168
BC169
BC177
BC178
BC179
BC182L
BC1838
BCI84L
BC185
BC212L
BC2131,
BC'214L
BC257
BC258
BC259
11(1167
B C268
B0269
130300
80301
8C303
BCY30
BCY31
BCY70
BCY71
BCY72
BD121
BD123
13D124
BD130
BD131
B13132
BD135
B13136
BD141
BDY20
S1,115

lOp BF167
195 8E173
202 8E177
129 13E178
llp 8E194
129 8E190
119 8E244
10p BF254
llp 8F255
14p BFX18
18p BFX29
14p BFX84
llp BFX85
10p BFX87
llp BFX88
42p BFX50
lop BEY151
189 BFY52
169

Op
Sp

199
lap
17p
49p
87p
805
809
76p
lap
889
159

1059
1059
1009

50p
79p MJE521 Up
88p M21.2955 185p
382 MJ E5055 829
44p MN, i 02 87p

2272 31P86531 352
922 11180534 302

BEY90
B8X20
BY164 45p
BY238 189
BYX38-300 3132
BYX38-300R 88P
C407 172
0762 199
C1412 1029
22512 1842
EA403 lOp
EB383 10p
100401 182
EC402 1711
ER900 54p
MC140 25p
MJ481 1202
51.1491 1859
MJ371 1082

lap NKT212 2.5p
lap NKT'213 259
259 NKT214 23p
alp NKT217 50p
14p NKT261 219
159 NKT271 18p
809 NKT274 182
149 NKT275 239
16p NKT403 65P
90p NKT404 812
319 NK T405 792
259 NKT603F 30p
329 NKT8131, 302
2119 NKT874F 24p
282 NKTI377F 222
289 NKT713 305
2112 NKT773 252
23p 0A47 8p

1042 0A90 6p
0A91 Sp
0A95 Op

Itp
10p
50p
42p
702
78p
802
852
42p
46p
42p
38p
212
38p
38p
40p

0081 202
0081D 25p
0083 25p
0084 25p
P346A
82CN1 lop

2  Matched pair

0A200
0A202
Oen
0025
0028
0029
0035
0C313
0C41
OC42
0044
0045
0070
0071
0072
00715

1972 ELECTROVALUE
CATALOGUE
Biggest and best edition yet-packed with hun-
dreds of items at keen prices, valuable information
and diagrams post free 10P

COMPONENT DISCOUNTS
allowed on all items other than those at NET
prices.
1 0 c/ cgoorrdmeorsr:or is v. ogis oorr moredersfor

POSTAGE & PACKING FREE on orders for
42.00 or more. Please add 10p if under.
Overseas orders welcomed. Prices subject to
alteration without prior notice.
Terms of business-C.W.O. as in catalogue

We are now approved distributors for
ELREMC FO SOLDERSTAT SOLDERINGWO I

A popular and beautifully made lightweight
example from a wide and versatile range of
soldering irons of exceptional quality. Type
HMS for 16 or 24 watts, A.C. mains. £1.70

Minitron DIGITAL INDICATOR
TYPE 3015F Seven segment indicator compatible
with standard logic modules and power supplies.
Figs. 0-9 from well illuminated filament segments
to give character of 9mm height plus decimal
point. Power requirement 8mA from 5V D.C.
per segment. A limited number of alpha-
betical symbols also available. In 16 £2.00
lead dil case
Suitable BCD decoder driver type £1.35

Dil Socket: 16 lead 30p. No. 30I5G showing +
or - and fig. I and decimal point f2.00.

CAPACITORS
SIEMENS 5% POLYCARBONATES

250V up to 0.1mF: 100V O. I rnF and above
0.01, 0.012,0.015, 0.018,0.022, 0.027 ... Sp
0 033,0 .039, - 045, 0. 056, 0. 068,0. 082,
0.010.12,0.15, 0-18,0.22 ... 6p
0.27, 7p; 0.33, 0.39, 9p; 0.47, 10p; 0.56, 13p;
0.68, 15p, 1.00 13p

U LLARD polyester C280 series
250V 20°0: 0.01, 0.022. 0.33, 0.047 3p each;
0-06e, 0.1, 4p each; 0 -IS, 4p; 0.22, 5p. I 0 ":
0.33, 7p; 0.47, 8p; 0.68, 11p; 1,1F, 14p; 1.5µF,
21p; 2. 2uF. 24p.

MULLARD SUB -MIN ELECTROLYTICS
C426 range, axial lead ... 6p each
Values(µF/V): 0.64/64;1/40;1-6/25; 2-5/16;2.5/64;
4/10; 4/4O;5/64;64/6-4; 64/25; 8/4; 8/40; 10/2.5;
10/16; 10/64; 12.5/25; 16/10; 16/40; 20/16; 20/64;
25/6.4; 25/25; 32/4; 32/10; 32/40; 32/64; 40/16;
40/2.5; 50/6.4; 50/25; 50/40; 64/4; 64/10; 80/2.5;
80/16; 80/25; 100/6.4 152/4; 125/10; 125/16;
160/2.5; 200/6.4; 200/10; 250/4;320/2.5; 320/6.4;
400/4; 500/2.5.

LARGE CAPACITORS
High ripple current types: 1000/25, 28p; 1000/50,
41p: 1000/100, 82p; 2000/25, 37p; 2000/50, 57p;
2000/100, LI .44: 2500/64, 77p; 2500/70, 98p;
5000/25, 62p; 5000/50, gl  10; 5000/100, 62-91.

Simple to Build, Astoundingly Good

10W/15Q BAXENDALL SPEAKER
As originally designed by P. J. Baxendall and
described in Wireless World. 10 watt/15 ohm
loudspeaker with equaliser network speaker
unit and specially designed cat inet in kit form.
Size when built approx. 18' x 12" a 10". Price
inc. carriage paid in U.K. Nett t13.90.

HANDBOOK OF
TRANSISTOR
EQUIVALENTS.
40p. HANDBOOK
OF TESTED
TRANSISTOR
CIRCUITS (H.
Ness), 40p RADIO
& ELECTRONICS.
Colour codes & data
wall chart, 15p
ENGINEERS
REFERENCE
HANDBOOK &
TABLES 20p.
(Add 3p. for postage
on each of above if
bought separately.)

RESISTORS 10%, 6%, 2%
Code Power Tolerance Range Values

available
C /20W 5 % 82 0-220K 0 Ell
C /13W 5% 4.7 0-470K Cl E24
C /4W 102;, 4 - 7 0-10M 0 E12

MO
W 1 c) 0,2.

/2W 5% 4.7 62-10M C1 E24
4.7 0-10M Q

10 0-1M Cl
012

/2W 2% E24
WW W 10 v;;,±112.0 0 0 .22 0-3.9 0 012
WW 3W 12 0-10K 0 E12
WW 7W 5% 12 0-10K Q E12
Codes: C = carbon film, high stability, low noise.

MO = metal oxide, Electrosil TR5, ultra low noise. Prices are in pence each for
WW -= wire wound, Plessey. quantities of the same ohmic

Values: value and power rating. NOT
112 denotes series: 10, 12, IS, 18, 22, 27, 33, 39, 47, 56, mixed values. (Ignore frac-

68, 82 and their decades. tions on total value of resistor
E24 denotes series: as E12 plus 11, 13, 16, 20, 24, 30, 36, order.)
43, 51, 62, 75, 91 and their decades.

I to 9 10 to 99 100 up
(see note below)

8.0 7
I 0.8 0.7

I 0.8 0 7
1.2 1 0.9
2.5 2 I 8
4 3 5 3

7 6
7 7 6
9 9 8

CARBON TRACK POTENTIOMETERS, long spindles.
Double wipers
SINGLE GANG linear 10012 to 2-2M 0, 12p; Single gang
log, 4.7K f/ to 2.2M 0,12p; Dual gang linear 4.7k f2 to 2.2M 0,
42p; Dual gang log, 4.7K f2 to 2.2M 0, 42p; Log/antilog, 10K,
47K, I M R only 42p; Dual antilog, 10K only, 42p. Any type with
2A D.P. mains switch, 12p extra.
Only decades of 10,22 & 47 available in ranges quoted.
DUAL CONCENTRIC in any combination of above values,
60p; with switch, 72.p.

CARBON SKELETON PRE-SETS
Small high quality, type PR, linear only: 100 0, 22011, 470 n
1K, 2K2, 4K7, 10K, 22K, 47K, 100K, 220K, 470K, 1M, 2M2, 5M
IOM 0. Vertical or horizontal mounting, Sp each.

ZENER DIODES 5% full range E24 values: 400mW: 2.7V
to 36V, 15p each; I W, 6.8V to 82V, 27p each; I .5W: 4.7V to
75V, 60p each.
Clip to increase 1.5W rating to 3 watts (type 266F). 4p.

30W BAILEY AMP. PARTS
Transistors and PCB for one channel, 1E6.46. Rs
and Cs for one channel, 11.95. Power Supply
Kit (Unreg.).
MAIN LINE AMPLIFIER KITS
70 watt power amp. module kit. L1260 nett.
Power supply kit, 6600 nett. Matching pre -amp
kit, [3.30 nett. (Above prices for mono.) Stereo
Kit. 2 power amps. pre -amp kit, power supply
kit and matched controls for building into your
own cabinet, L38 40 nett.
S-DeC, El .44; Four pack, £5.10. DeCSTOR pack,
L2-88. T -Dec, may be temperature cycled (208
points), [2..88. ADecA 0.18. µDec13, 1594.
Also integrated circuit carriers.
THERMISTORS
VA1039, VAI040, VAI055, VAI 066, VA1077,
CZ -6, K151-IK, VA 1100, 15p. R24, R53, R54,
LI 35.
INSULATED SCREW TERMINALS in
range of seven colours, each 12p. Matching
plugs: 2mm, each Sp; 4mm, each 7p.
Plugs, sockets, hardware, Veroboard, edge con-
nectors, switches, etc., in stock at keen prices.

ELECTROVALUE
DEPT. EE572, 28 St. Judes Road, Englefield Green, Egham, Surrey. TW20 OHO
Hours: 9-5.30, 1.0 p.m. Saturdays. Phone: Egham 5533 and 4757 (STD 0784-3)
Telex 264475
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BUDGET HIGH-FIDELITY STEREO SYSTEMS

FREE
LEADS

AND PLUGS
SUPPLIED
WITH ALL
SYSTEMS

PREMIER STEREO SYSTEM "ONE" Consists of the new Premier 800 all transistor stereo amplifier, Garrard 2025 T/C auto
manual record player unit fitted stereo mono ceramic cartridge with diamond stylus and mounted in teak finish plinth with
perpex cover and two matching teak finish loudspeaker systems. Absolutely complete and supplied ready to plug in and play.
800 amplifier has an output of 5 watts per channel with inputs for ceramic and magnetic pick-up, tape and tuner also tape
output socket and headphone socket. Controls: Bass, Treble, Volume, Balance, Selector, Power on/off. Mono/Stereo switch.
Stereo Headphone socket. Black leatherette cabinet with aluminium front panel. Size: 121. x or x 25". (Amplifier available
,parately if required 216-25. Carr. 50p).
PREMIER STEREO SYSTEM "TWO". as ates-e hot with Garrard SP25 ME ITT and magnetic cartridge. ONLY £48. Carr. £1 .75.

METER BARGAINS
MODEL GT-800 MULTIMETER
A precision made pocket sized test
meter, ideally suited for testing elec-
tronic circuits or electronic appliances.
Supplied complete with test lead and
batteries. RANGES -DC Voltages: 10,
50, 250, 1,000V (1,000 opV). AC Volt.
age: 10, 50, 250, 1,000V (1,000opV).
DC Current: imA, 100mA. Resistance:
0.150K ohms. Decibel: -10 + 22db (at
AC 10V range) 6.2.47, P. & P. 25p.

MULTIMETER 20,000 O.Y.V.
Features large easy -to -read meter, wide
choice of ranges. With test leads,
batteries and manual. Size 45' x 35"
x 1". RANGES D.C. Voltages 0-5-25-50-
250-500-2500v. A.C. Voltages 0-15-50-
100-500-1000v. D.C. Current: 0-50µA
2.5mA-250mA. Resistance : 0-6000 ohms
0-6 megohms (300 ohms and 30 Kohms,
at centre scale). Capacity: 10µµ1 to
.001µf, 001gf to Decibels =20 to
+22dB. 84-90. P. & P. 25P

MODEL CT -62 MULTITESTER
RANGES -DC Voltages: 0, 5, 25, 100,
500/1,000V (20,000 ohms/V). AC Volt-
ages: 0, 5, 25, 100, 500, 1,000V (10,000
ohms/V). DC Current: 0, 50AA, 0, 5,
50, 500mA. Resistance: 0, 6k, 600k,
6111, 60M ohms. Decibels: =20 db to
+62 db in 5 ranges. 61962, P. & P. 25p

WEIXER "EXPERT" SOLDER
GUN. Saves time and simplifies

soldering in the home and service
dept. Two position trigger gives instant

dual beat. 100/140 is 2.0c P. & P.
watt. 240 volt A.C. "WU QM,' 50p

===ismoomMinkl
"Marksman" Soldering Iron. Lightweight pencil bit.
Ideal for regular bench use and around the home. 25
watts. 240 volt A.C. 81.50 P. & P. 16p

VERITAS V-313 TAPE HEAD DEFLUXER
A must for all tape users! Tape
heads become permanently
magnetized with constant use;
this leads to background noise

that prevents perfect recordings. Simply
applied to recording head the V313
leaves head free of magnetism. Cleans
any tape head in seconds. P. & P. 15p.

21.72

PREMIER 111-F1 OFFERS
Rogers Ravensbrook II
Stereo Amplifier in teak £38.50case (List L52.50)
Rogers Ravensbourne
Stereo Amplifier in teak £49.00case (List L64)
Metrosound ST2OE
Stereo Amplifier in teak £28.50case (List £39 50)
Thorens TD150A/I1 £311.00turntable with arm
Garrard SP25 III with
Goldring G800 cartridge 215.50
(List L28 35)

SP25 SPECIAL !
GARRARD SP25 MK
III SINGLE RECORD
PLAYER FITTED
GOLDRING 800 MAG-
NETIC STEREO CAR-
TRIDGE. COMPLETE
IN TEAK PLINTH
WITH COVER.
Total list price over £34.

PREMIER PRICE

21810
P. & P. 50p

Garrard AP76 with
G800, ready wired to 5 £29.95
pin Din in plinth with
cover

G d AP76
less cartridge

Garrard 401
Transcription Unit
List L40.15)

£19.50
£28.00

Garrard 2025 TIC with
Stereo Ceramic Cartridge
G d 2025 TIC with
Stereo Ceramic Cartridge
ready wired in teak plinth
with cover
Carriage and Insurance 60p extra any item.

£9.97
£12.45

"VERITONE" RECORDING TAPE
SPECIALLY MANUFACTURED IN U.S.A. FROM EXTRA STRONG
PRE -STRETCHED MATERIAL. THE QUALITY IS UNEQUALLED.
TENSILISED to ensure the most permanent base. Highly resistant to break-
age, moisture, heat, cold or humidity. High polished splice free finish. Smooth
output throughout the entire audio range. Double wrapped -attractively boxed.
LM 8' 250' P.V.C. 28y LP6 51" 1200' P.V.C. 75p
TT3 8' 450' POLYESTER 97p DTO 51- 1800' POLYESTER 2112
DT3 or 600' POLYESTER 579 TT6 si" 2400' POLYESTER 61.87
SP5 5" 600' P.V.C. 42p SP7 r 1200' P.V.C. 62p
LP5 5' 900' P.V.C. 50p LP7 7" 1800' P.V.C. 75p
DTS 5' 1200' POLYESTER 75p DT7 r 2400' POLYESTER 21-25
TAPE SPOOLS 3' 5p, 5", 52% 7" 9p. TT7 7" 8600' POLYESTER 22.50
Post and Packing 3' 5p, 5", 52", 8p, r 10p (3 reels and over Post Free).

PREMIER 800 STEREO AMPLIFIER

A truly high quality stereo amplifier -compare the
specification, compare the price. Output: 5 watts per
channel. Frequency response: 30-20,000 Hz = 2 db.
Distortion: 1% Output Impedance 8 ohms nom. Inputs
equalised to R.I.A.A. Magnetic 4mV. Ceramic 100mV.
Tuner 100mV. Tape 100mV. Tape out 150mV. Din
sockets for inputs and outputs. Controls: Bass, Treble,
Volume, Balance, Selector. Mono/Stereo switch.
Stereo headphone socket. Attractive slim line design
black leatherette cabinet with aluminium front panel.
Size 125' x 61" x 25'.

ONLY 216.25 Carr. 50p.

HEADPHONES
Designed to the highest
possible standard. Fitted
25In. speaker units with
soft padded ear muffs.
Adjustable headband.
8 ohms impedance. Com-
plete with Oft lead and
stereo jack plug.

£247".
STEREO STETHOSCOPE SET Low imp. 2125PP.O P. 10p
MONO STETHOSCOPE SET Low imp. 529. P. & P. 10p

E.M.I. 13 x8m.
HI-FI SPEAKERS

Fitted two 25 -in tweeters and
crossover net work. Impedance
8 or 15 ohm. Handling capa-
city 10W. Brand new.£3.47 P. & P. 40p

VERITAS V-149 MIXER
Battery operated 4 -channel audio mixer providing four
separate inputs. Size 6 x 3 x 2in. suitable for crystal micro-
phone low impedance micro-
phone, with transformer,
radio, tape, etc. Max. input
1.5v. Max. output 2.5v. Gain
6 dB. Standard jack plug
socket inputs, phonoplugs
output. Attractive teak
wood graine finish case.
MONO
MODEL

3
!NODE 0.47 P.O P. 15p

TAPE/ CASSETTES

C60 ,°.) 37p V;
C90 (01,.) 62p i3,170

C120 (Lt.) 87p LIZ
P. & P. 5p.

F E Cassette Head Cleaner with every 10 cassettes
All cassettes can be supplied with library cases
at 3p. extra each

0 ORDPREMIER RADIO
23,TOTTENHAIVI COURT ROAD, LONDON, W.1 Tel: 01-636 3451 -1 Erm.771
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0
Garrard 5P25 Mk. III SPECIAL i 18
Goldring G800H OFFER
Teak plinth and tinted cover. Ready
wired for immediate use.
Please add 11.25 for P & P.

TURNTABLES
Please add 75p for P. & P.
Garrard SP25 Mk. I II /9.95
Garrard AP76 119-95
Garrard SL65B 113.25
Garrard 401 12.700
Garrard Zero 100 (Auto) /3994
Garrard Zero 100 (Single) 137-25
Garrard SL72B 12400
Garrard SL75B 12.600
Garrard SL95B L3500
BSR MP60 110-00
Goldring 0172 £2250
Goldring GL72IP 12.925
Goldring GL75 427.50
Goldring GL751P 135.50
Wharfedale Linton & cart. /2775
Thorens TD125 157-75
Thorens TD125AB /9000
Thorens TD150 Mk. II /2800
Thorens TO150Allk. II 133.75

AMPLIFIERS
Please add 75p P. & P.
Amstrad 8000 Mk. II 116.95
Amstrad IC2000 227.90
Armstrong 521 (teak cased) E4395
Alpha Highgate 212 /2500
Alpha Highgate FA300 L27.95
Alpha Highgate FA400 £3195
Cambridge P100 £11600
Cambridge P40 26595
Cambridge P50 171.00
Ferrograph F307 Mk. II

(Wood cased) 147.50
Ferrograph F307 Mk. II

(Metal cased) 245.00
Leak Delta 30 L48-00
Leak Delta 70 15600
Metrosound ST2OE £2475
Metrosound ST60 /47.25
Pioneer SA600 15800
Pioneer SA700 666.50
Pioneer SA800 L73-95
Pioneer SA900 L92.00
Pioneer SAI000 19400
Rogers R/brook (Chassis) 135 00
Rogers R/brook (Cased) 237 00
RogersA/bourne (Chassis) 141 50
Rogers R!bourne (Cased) E46.50
Sinclair PRO60 2 x Z30/PZ5 E15.25
Sinclair PRO60 2 x Z30/PZ6 £1750
Sinclair PRO60 2 x

Z50/PZ8/Trans
Sinclair AFU (Filter Unit)
Sinclair 605
Sinclair 2000 Mk. II
Sinclair 3000 Mk. I.
Sugden A21/I 1
Sugden A51/C51
Wharfedale Linton
Goodmans Max Amp
Teleton SAQ2060
Teleton SAQ30613
Europhon 10 + 10

/2175
14.40

118.75
L21-75
/29.73
£51-50

L102-00
139-95
L37-95
121-50
122.95
/16-95

ALL BRAND NEW
in manufacturer's sealed cartons.

GUARANTEED 12 MONTHS.

TUNERS
Please add 75p P. A P.
Armstrong 253 1.3950
Armstrong 524 L31-00
Rogers Ravensbrook FET4

(Chassis L3I .00
Rogers Rav) ensbrook FET4

(Cased) 23500
Rogers Ravenbourne FET4

(Chassis) /43-00
Rogers Ravensbourne FET4

(Cased) [48,00
Sinclair PRO60 (Module) LIII 50
Sinclair Cased Tuner /34.00
Philips RH690 /33.00
Leak Delta FM (Cased) 155.50
Leak Delta AM/FM (Cased) 266.50

TUNER/AMPLIFIERS
Please add 75p for P.& P.
Alpha Highgate 150 144.95
Alpha Highgate R500 264 - 50
Armstrong 525 (Teak cased) L68  50
Armstrong 526 AMIFM

(Teak cased) E7850
Leak Delta 75 L130 95
Philips RH78 I /5000
Philips RH 882 (-I cass head) 672 00
Philips RH702 03250
Teleton 2100 21995
Goodmans One Ten 210500
Rogers R/brook (Teak) £80.00
Rogers R/brook (Chassis) E74.50

SPEAKERS
Please add LI -25 P. & P. per pair
Amstrad 138 /2000
Wharfedale Denton 2 129.00
Wharfedale Linton 2 E3700
Wharfedale Melton 2 247.95
Wharfedale Dovedale 3 26150
Celestion Ditton 120 239'00
Celestion Ditton 15 255.00
Celestion Ditton 25 189.00
Goodmans Double Maxim E48.50
Goodmans Mezzo 3 L45 75
Goodmans Magister £7825
Sinclair Q16 L12.50

£3520*
Plus 35p P. & P.
Finished in teak veneer with tinted
dust cover fully assembled. For
Garrard SP25; 2025TC; 3000;
AT60; 2000: 2500; 3500; 5100;
1025; SL65B; Also for BSR
McDonald MP60 and others.
For AP76; AP75; SL72B; SL75;
SL95B; 14.20 plus 55p P. & P.
Also finished in walnut to match
Japanese equipment -at no extra.
CARTRIDGES
Please add 10p for P. & P.
Goldring G850 23.65
Goldring G800 1613
Goldring G800E £10 .35
Goldring G800 Super E 115.75
Shure M3D 14.50
Shure M44E 66.25
Shure M55E /6.75
Shure M75E Type 2 /11.23
Sonotone 9TAHC LI -85

Dept. (PE7) 174 Pentonville Road, London, N1. Telephone 01-278 1 769
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue,

Ilford, Essex. Tel: 01-550 1086.
Open Monday to Saturday 9.30 a.m. to

6 p.m LATE NIGHT FRIDAY 7 p.m.

MAR. ORDERS-
Order with confidence. Sena Postal Order. Cheque.

. Money Order. Bank Draft. Giro or Cash by Registered
Marl CALLERS: Please note that cheques can only be accepted together
witn cheque cards Inot Barclay Card,.

2 minutes I rom KINGS CROSS EUSTON & ST PANCRAS
on main road leading to the East and West Country

TRANSISTORS
L DIODES

A Selection From Our Wide Range
AC107 809 BF163 815p MPF102 42p 00"201 60p 201307 24p
AC126 209 BF167 189 MPFI03 859 00202 759 2N1308 SOp
AC127 24 BF173 1.9p MPF104 07p 00203 409 201309 80p
AC128 20p BF177 16p MPFI05 40p OC204 40p 2801507 289
AC151 12p BF178 81p NKT124 80p 00205 75p 2071613 15p
AC152 15p BF180 35p NKT125 40p 00206 90p 201711 169
AC153 19p BF181 81311 NKT126 87p OC207 759 2072147 750
AC176 250 BF184 20p NKT128 25p OCP71/12 429 202148 60p
AC187 SOp BF185 269 NKT211 25p ORP12 60p 202160 57p
AC188 25p BF194 17p NKT212 25p ORP60 40p 202368 175
ACY17 27p BF195 15p NKT213 25p ORP61 409 202369 17p
ACY18 20p BF196 1511 NKT216 46p P346A lop 202369 A 19p
ACY19 20p BF200 859 NKT217 SOp 8L403D 21.50 2712646 47p
ACY20 20p BFXI3 259 NKT218 25p ST140 15p 2142904 44p
ACY21 19p BFX29 Sop NKT219 259 0T141 20p 202904 A 49p
ACY22 10p BFX84 209 NKT223 27p TIP31A 82p 202905 855
ACY40 15p BFX86 849 NKT271 18p TIP32A 749 202905A 75p
ACY41 15p BFX86 259 NKT272 17p TI888A 459 202806 94p
AD140 55p BFX87 80p NKT274 180 UL900 409 2/429013A 54p
AD149 50p BFX88 24p NKT275 209 UL914 40p 202926 all
AD161 36p BFY50 Sap IIKT2794 120 UL923 40p colours 10p
ADIOS 369 BFY51 1.9p NKT281 299 V405A 46p 203053 20p
AFI06 24p BFY52 20p NKT403 65p ZT3108 llp 203054 50p
AF114 25p BFY53 17p NKT404 60p ZTX300 18p 2143055 60p
AF115 25p BFY90 67p NKT451 58p ZT X302 18p 203702 10p
AF116 25p 1313X19 169 NKT452 54p ZTX303 18p 2003703 109
AF117 25p IRMO 16p NKT7I3 290 ZTX304 27p 203704 llp
AF118 44p BS/121 209 0A5 20p ZTX314 llp 2043705 100
AF124 25p 138Y27 200 °A1° 25p ZTX320 800 203706 9p
AF126 17p 138Y29 25p 0A47 fip ZTX330 180 203707 llp
AF139 300 BSY95A 12p 0A70 Op ZTX500 18p 2013708 7p
AF186 409 BY100 lop 0A73 80 ZTX501 180 2/43709 9p
AF239 36p BY127 15p 0A79 8p ZTX502 SOp 2073710 9p
AF279 47p BYZIO 35p 0A81 fip 27X503 17p 2773711 9p
ASY26 25p BYZ12 30p 0A85 Op ZTX504 40p 2713819 35p
ASY27 30p BYZ13 20p 0A90 Op IN914 7p 2013820 60p
ASY28 22p BZY88 0A91 Op 104001 7p 2/43826 300
ABYSS 30y C3V3 lop 0A95 Op 104002 79 2144058 15p
ASZ2I 37p C3V6 159 04200 10p IN4403 10p 2144060 129
BC107 14 C3V9 lOp 0A202 10p IN4004 10p 2/44061 14
BC108 lOy C4V3 169 0019 87p IN4005 12p 2774062 12p
BC109 lop C4V7 lOp OC20 97p 104006 1159 2714289 15p
BC147 lop C5V1 16p OC22 47p 205756 95 2774871 409
BC148 9p C5V6 1.5p 0C23 6609104007 20pp 2715245 45p
BC149 14 C6V2 15p 0024 60p 104148 7p 40250 55p
BC158 llp C6V8 lop 0C25 379 20302 19p 40309 339
BC167 llp C7V5 lOp 0C26 33p 211371 10p 40310 45p
BC1138 10p C8V2 15p 0C28 60p 20374 25p 40317 48p
BC169 llp C9V1 15p 0C29 60p 201174 80p 40320 47p
801690 lop CIO lop 0C35 50p 371385AI 009 40360 43p
BCI82 10p CII 1.69 0C36 63p 2N388A 50p 40361 47p
BC182L 10p Cl2 lop 0C41 24 214404 239 40362 55p
BC183 9p C13 1.5p OC42 300 216696 15p 40406 569
BC183L 10p C15 159 0C44 159 20697 179 40407 39p
BCI84 14 0I6 15p 0045 12p 20698 3119 40408 51y
BC184L 12p C18 lop 0071 129 20706 10p 40409 54p
BC212 12p C20 1.6p OC72 12p 20706A 129 40410 64
BC2I2L 12p 022 15p 0075 280 250708 169 404684 35p
BCY30 25p C24 115P 0076 25p 270711 87p 40600 58p
BM31 48p C27 15p 0077 40p 2N711A 87p 40601 55p
BCY32 50p C30 13p 0081 20p 20911 500 40602 40p
BCY33 20p CR1/051C 409 00810 20p 20914 205 40603 49p
BCY34 25p CR1/401C 80p OC81Z 55p 2N9I8 421/ 40486 95p
BCY38 30p CRS305AF 0082 25p 201090 80p 40430 97p
BCY70 15p 21 08 0082D 15p 201091 836 40432 21'87
BCY71 39p CR83/40AF 0083 24 2141131 809 40512 OHO
BCY72 15p 2158 0084 25p 201132 309 40.576 81.70
BD124 75p D13T1 469 OC139 25p 201302 17p
50131 75p MJE520 509 0C140 35p 2011303 17p
130132 75p MJ480 819 0C170 250 201304 220
BD220 £1 05 MJ481 21'25 0C171 300 201305 22p
BFI15 23p 113491 £1 85 0C200 400 201306 24p

TERMS Retail Mail order subject to 50p minimum order. Cash
with order only.

Postage r 10p inland ; 25p Europe ; elsewhere -send plenty, will
refund.

Guarantee All goods carry Manufacturers' warranty.
Counter sales Same address -open weekdays and Saturdays.

LST CE( 15 ME CP TORNOENNIi-rS LTD
Mail Order Dept. (EE)

7 COPTFOLD ROAD,
BRENTWOOD, ESSEX.



SEW E'EN MULTIMETERS for EllERYpurpose!

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

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

NEW "SEW'
CLEAR PLASTIC

METERS

eA TYPE SW.100
100 x 80 mm.

SODA 23-60
60-0-50uA 0345
100µA 0220
100-0-100µA 28.46
500µA 2335
lmA 0810

20V. D.C... 211-10
60V. D.C... 28.10
300V. D.C. 28 10
1 amp. D.C. 23.10
5 amp. D.C. 28 10
300V. A.C. 03-10
VU Meter..75

' DESIGNS!
BAKELITE PANEL

METERS
TYPE S-80

80 mm.
square fronts
MIDA 13 20
50-0-50µA 1840
100µA 12 75
100-0-100µA 1310
500µA 03 00
lmA 22 60
20V. D.C 22 60

50V. D.C... £2 60
300V. D.C. 22 60
1 amp. D.C. £2 60
5 amp. D.C. S2 60
300V. A.C. 22 60
VOT Meter. 0387

"SEW" CLEAR PLASTIC METERS
Type MR.85P. x 411n. fronts.

50mA .... £280
100mA .... 12.80
500mA .... £2.80
1 amp..... 02 80
5 amp..... 22 80
15 amp..... 22 80
30 amp £2 90
20V. D.C 22 80
50V. D.C £280

50µA 88 60 150V. D.C. 12.80
50-0-50µA 2810 300V. D.C. 22 80
100/IA . 23 10 15V. A.C. 12 80
100-0 -100µ A 23.00 300V. A.C. £280
200uA .. 28.00 S Meter lmA £2.87
500uA 22 90 VU Meter.. 23 60
500-0-600µA1280 1 amp. A.C. £280
lmA 22.80 6 amp. A.C. 1280
1-0-1mA 22.80 10 amp. A.C.4.2 80
6mA 1280 20 amp. A.C.22 80
10mA 12.80 30 amp. A.C.22 80

Type MR.52P. 21in. square fronts.
50µA 18-10
50-0-50µA 22.60
100pA 02-60
100-0-100µA 12-50
500µA 12.80
1mA 1200
5mA £200
lOmA £200
50mA 22.00
100mA 22.00
500mA 22-00
1 amp 12-00
6 amp 12-00

10V. D.C... 22 00
20V. D.C. .. 22.00
50V. D.C. .. 22.00
300V. D.C. 2200
15V. AC. .. 22'10
300V. A.C. 22 10
B Meter lmA 2240
VT:Meter .. £320
1 amp. A.C. 22.00
5 amp. A.C. 22.00
10 amp. A.C.02 00
20 amp. A.C.22 00
30 amp. A.C.02 00

Type 31.11.65P. a. x 841n. trouts.
50µA £3.87 10V. D.C. .. £2 20
50-0-50/tA 22-76 20V. D.C... 12 20
100µA . . . 12.75 50V. D.C... 1220
I00 -O -100µ .A 02-65 150V.D.C,.. 22.20
200µA .... 12.66 300V. D.C. 22.20
500µA ... 12 40 15V. A.C... 22 30
500-0-500uA 22 20 50V. AC... 2280
lmA 22 20 150V. A.C. 22 30
6mA 02-20 300V. A.C. 2280
10mA .. £220 500V. A.C. 22.30
50mA .. 22.20 8 Meter lmA 02 37
100mA .. 22 20 VU Meter.. 1387
500mA .. 82.20 50mA A.C. 22.20

0220 100mA A.C.02 20
5 amp 02 20 200mA A.C.22 20
10 amp 2220 500mA A.C.22 20
15 amp. 12.20 I amp. A.C. 2220
20 amp. 22.20 5 amp. A.C. 12 20
30 amp. 0230 10 amp. A.C.42-20
50 amp. 22.50 20 amp. A.C.02 20
6V. D.C. 22.20 30 amp. A.C.12 20

*MOVING IRON-
ALLOTHERS MOVING COIL

Please add postage

SEW EDUCATIONAL
METERS

Type ED.107. Sine
overall 100mm x
90mm x 108mm.
A new range of high
quality moving coil
instruments ideal
for school experi-
ments and other
bench applications.
3' mirror scale. The

meter movement is easily accessible to
demonstrate internal working. Available
in the following ranges:

SODA 15 00
100/zA 2486
lmA 24 40
150-0-50µA . 24.65
1-0-1mA 24 40
IA d.c 24 40
5A d.c. 1440
10V d.c. 24-40

20V d.c. 04.40
150V d.c. 24 40
300V d.c. £440

Dual range
500mA/5A d.c.04 65
5V/50V d.c... 8405

SODA 28-50
SODA 22.76
50-0-50µA 22 85
100µA 2285
100-0-100µA 2225
6000A 1220
lmA 21-96
1-0-1mA 21.95
6mA 21-95
10mA 21.95
50mA 21.95
100mA 21.95
500mA 21.95

50µA 22-10
50-0-50µA 21.90
100µA 21.90
100-0-100mA SI 75
200µA 01'75
500µA 2166
500-0-500µA 21.60
lmA 21.60
1-0-1mA 60
2mA 21 60
5mA 21 60
10mA 21.60
20mA 21.60
50mA 21 .80
100mA 11 .60
150mA 11.60

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

300mA .... 11 60T 500mA .... 21 130
750mA .... 11-60'
1 amp.....21.60
2 amp. .... 01 60
5 amp..... 01 60
10 amp. .. 21.60
3V. D.C. .. 21.60
10V. D.C... £1 60
15V. D.C... 21.60
20V. D.C... £1 60
100V. D.C. 11 60
150V. D.C. 21 60
300V. D.C. 21 60
500V. D.C. 11 .60
750V. D.C. 21 60
15V. AC... 21.70
50V. AC... 21.70
150V. A.C. 01.70
300V. A.C. 21 .70
500V. A.C. 21-70
8 Meter lmA 21 70
VU Meter.. £2.10

Type 31E.45P. ihn. square fronts.
50µA 22-25
60-0-60µA 22-10 10y. D.C... 11.60
100/AA 12.10 20V. D.C. .. £160
100-0-100/AA 21.87 50V. D.C. .. 11-60
200µA 21-87 300V. D.C. 21-50
500µA 21 76 16V. AC. .. 21.80
500-0-500/AA 01.70 300V. A.C. 01.80
lmA 21-70 0 Meter lmA 21-85
5mA 01-70 VU Meter.. 12 25
10mA 21-70 1 amp. AC. £1.40
60mA 21.70 5 amp. A.C. 21-70
100mA 21.70 10 amp. A.C.411-70
500mA 21.70 20 amp. A.C. 11-70
1 amp 21.70 30 amp. A.C.21-70

"SEW" BAKELITE
PANEL METERS

Type MR.65. 31in. square Ironic.
1 amp..... 21 95
2 amp..... 21 -96
5 amp.....21-96
15 amp..... 21 96
30 amp 21 95
50 amp 2125
5V. D.C. 11.96
10V. D.C. 21.96
20V. D.C 21-96
50V. D.C £1.96
150V. D.C. 21-96
300V. D.C. 21 96
30V. A.C. 21.95
50V. A.C. 21-96
150V. A.C. 11-95
300V. A.C. 21-96
500mA A.C. £1 96
1 amp. A.C.* 11-96
5 amp. AC. 96
10 amp. A.C. 2196
20 amp. A.C. £1.95
30 amp. A.C.21-95
50 amp. A.C.41. 95
VC Meter 23 10

EDGWISE METERS
Type PE.70. 3 17,82in. x 1 15/32in. x

21 in. deep.

SODA 2$-10 5004.4 .... £2.75
50-0-501sA 28 00 1mA £245
100µA 1800 300V. A.C. 2245100-0-100µA 22 90
200gA .... 2290 VU Meter £8'40

Send for illustrated brochure on SEW
Panel Meters -discounts for quantities.

MODEL LT.101 1000 O.P.V.
0/10/50/250/1000 V. D.C.
0/10/50/250/1000 V. A.C.
0/1/100 M.A. 0/150 K ohms.
21.97. P. & P. 15p.

MODEL PL486
20k 0/Volt D.C.
8k 0/Volt A.C.
Mirror scale.
03/1230120600V
D.C. 3//30//120//600V
A.C. 50/600uA/60/
600 mA. 10/100K/
1 Meg /10 Meg a

-20 to +46db. 26-978. P. & P. 121P.
MODEL 6025 67 Ranges,
Giant 61in. Meter, Polarity
Reverse Switch.
Sensitivity: 50K /Volt D.C.
5K /Volt A.C. D.C. Volts:
.125, .25, 1-25, 5, 10, 25,
50, 125, 250, 500, 1,000V.
A.C. Volts: 1.5, 3, 5, 10, 25,
50, 125, 250, 500, 1,000V.

D.C. Current: 25, 50IA, 2.5, 5, 25, 50, 250,
500mA, 5, 10 amp. Resistance: 2K, 10K,
100K, 1ME0, 10MEG. Decibels: -20 to
+85 dB. 212-50. P. & P. 171p.

51010 MODEL 700E
100,000 O.P.V. Overload
protection. Mirror scale.
-3/.6/1.2/1.5/3/6/12/30/60/
120/300/600/1200VDC
1.5/3/6/12/30/60/150/300/600/
1200 V. A.C.
15/30µA/3/6/30/130/150/300 mA
6/12 AMP. DC. 2K/200K/2
Meg/20 Meg ohm -20 to
+63 db 118.50. P. & P. 20p.

ROUND SCALE TYPE PENCIL TESTER
MODEL TS.68

Completely portable, simple
to use pocket sized tester.
Ranges 0/3/30/300V AC
and DC at 2,000 o.p.v.
Resistance 0-20K ohms.
ONLY 21.97 P. & P. 13p

TEE MODEL 117 P.E.T. ELECTRONIC
VOLTMETER

Battery operated,
11 meg input, 26
ranges. Large 41'
mirror scale. Size
59' x 41' x
DC VOLTS 0 3 -

3 - 300V RMS. 8-0 -
800 V P -P. DC CUR-
RENT .12 - 12MA.

Resistance up to 2000M ohm. Decibels
- 20 to + 51 db Complete with leacia/Instruc.
tions. 217.60, P. & P. 20p.

TE-20D RF SIGNAL GENERATOR
Accurate wide range sig-
nal generator covering
120 Kc/e-500 Mole on
6 bands. Directly cali-
brated Variable R.F at-
tenuator, audio output.
Xtal socket for calibra-
tion. 220/240V. A.C.
Brand new with instruc-
tions. 215. Carr. 371p.
Size 140 x 215 x 170

r:11111.

TE22 S NE SQUARE WAVE
AUDIO GENERATORS

Sine: 20cps to 200
Ws on 4 bands.
Square: 20cps to
30 Irc/a. Output
impedance 5,000

i ohms, 200/250V.
A.C. operation.
Supplied brand
new and guaran-
teed with Instruc-

tion manual and leads. 217-50. Carr. 3710.
TE-20RF SIGNAL GENERATOR

Accurate wide range signal generator cover-
ing 120 kcia-260
Mc/s on 6 bands.
Directly calibrated
variable R.F. at-
tenuator. Operation
200/240V. A.C.
Brand new with in-
struction. 210
P. & P. 371p.
S.A.E. for details.

TRANSISTORISED L.C.R. A.C.
EASURING BRIDGE

A new portable
bridge offering ex-
cellent range and
accuracy at low
cost. Ranges: R.
181-11.1 meg 0
6 Ranges ± 1%
L.1 µ H 111

HENRYS 6 Rangea2 = %C.10pF + I 110mFd.
6 Ranges ±2%. TURNS RATIO 1 :1/1000-
1 :11100. 6 Ranges ±1%. Bridge voltage at
1,000 cps. Operated from 9 volts. 100µA.
Meter indication. Attractive 2 tone metal
ease. Size 71 x 3 x 2m. 120. P. & P. 25p

MODEL TE-300. 30,000
O.P.V. Mirror scale, overload
protection 0/-6/3/15/60/300/
1,200V. D.C. 0/6/30/120/600/
1.200V. A.C. 0/30uA/6rnA/
60mA/300mA/600mA. 0/8K/
80K/800K/8 meg. ohm -20 to
+63 db. 25.978. P. & P. 15p.

MODEL TE-200 20,000 O.P.V.
Mirror scale, overload protec-
tion. 0/5/25/125/1,000V. D.C.
0/10/50/250/1,000V. A.C. 0/50
xA/250 mA. 0/60K/6 meg 0.
P. & P. 15p.

Cr;

THE MODEL MD.120
Mirror scale. 20k/Volt D.C.
10k n Volt A.C. 30/60/300/
600/3,000 V. D.C. 6/120/
1.200 V. A.C.
Current 0-60uA/0 - 12/0
300mA. 0.60K/0-6 Meg 0.
=20 to +63 dB. 14-828.
P. & P. 15p.

MODEL 600 80,000 O.P.V.
with overload protection
mirror scale 0/0/2.5/10/25/
100/250/500/1,000 V. D.C.
0/2.5/10/25/100/250/500/
1,000V. A.C. 0/50µA/5/50/
500mA. 12 amp. D.0
0/60/K/6 Meg./60 Meg 0.
18-875. Poet paid.

THE LAB TESTER.
100,000 O.P.V. 611n.
Scale Buzzer Short Cir-
cuit Check. Sensitivity:
100,000 O.P.V. D.C. 5K/
Volt A.C. D.C. Volts:
.5, 2.5, 10, 50, 250, 1,000
V. A.C. Volts: 3, 10, 50,
50, 250, 600, 1,000V.
D.C. Current: 10, 100µA,
10, 100, 500mA, 20, 10

amp. Resistance: 1K, 10K, 100K, 10MEG,
100MEG 0. Decibels: -10 to +49 db.
Plastic Case with Carrying Handle. Size:
71in. x 6tin. x 31in. 218-90. P. & P. 25p
814312 MULTIMETER
Extremely sturdy instrument for general
electrical nee. 667 o.p.v.
0/3/1.5/7-5/30/60/150/300/
600/900 VDC and 75mV.
0/ -3/ 1.5/ 70/30/60/150/300
600/s00 VAC.
0/300uA /1.5 /6 /50 /60 /150/
600MA/1.5/6 AMP. D.C.
0/1.5/6/15/60/150/600MA/
1.5/6 AMP. AC.
0/200 0/3K /30K 0.
Accuracy DC 1%. AC 1.5%.
Knife, edge pointer, mirror
scale. Complete with sturdy
metal carrying case, leads
and instructions. 2940 plus P. & P. 25p.

RUSSIAN 22 RANGE MULTIMETER
Model U437 10,000 o.p.v.
A first class versatile in-
strument manufactured in
U.S.S.R. to the highest
standards. Ranges: 2.5/10/
50/250/500/1000v D.C. 2.5/
10/50/250/500/1000v A.C.
DC Current 100 wA/1/10/
100mA/1A. Resistance
300 ohms/3/30/300K /3M R.
Complete with batteries,
test leads, instructions and
sturdy steel carrying case.
OUR PRICE 2.1397 P. & P.
25p.

HONEYWELL
DIGITAL
VOLTMETER
V1.100
Can be panel or
bench mounted.
Beale meter mesures

1 volt D.C.
i, 111411114ftimia

but can be used to measure a wide range o
AC and DC volt, current and ohms with
optional plug in cards. Specification: Accu-
racy: t 0.2, f 1 digit. Resolution: lmV.
Number of digits: 3 plus fourth overrange
digit. Overrange: 100% (up to 1-999). Input
impedance: 1000 Meg ohm. Measuring cycle:
1 per second. Adjustment: Automatic zero-
ing, full scale adjustment against an internal
reference voltage. Overload: to 100v. D.C.
Input: Fully floating (3 poles). Input power:

x 2 13/16in. x 8 3/16in. AVAILABLE
110-230v. A.C. 50/60 cycles. Ove size:

BRAND NEW AND FULLY GI ARAN -
TEED AT APPROX. HALF PRICE.
249-973. Carr. 50P.

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

Also see next two pages
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SEMI-CONDUCTORSIVALVES
ALL DEVICES BRAND NEW AND FULLY GUARANTEED

Transistors 2213415 229 285458 350 BC114 15p BFW90 229 NKT219 30p

211301 209
283416 379
283417 87p

285459
28102

40p
25p

BC115
BC116

169
16p

BFW91
BFX 12

209
229

NKT223
NKT224

27p
22p

20302 209 2/43439 1809 28103 269 80118 15p BFX 13 229 NKT225 22p
24303 209 283440 97p 28104 25p BC119 309 BFX'29 25p NKT229 30p
20306 42p 283564 17p 28301 50P BC121 20p BFX30 23p NKT237 859
20308 30p 283565 159 28302 50p BC122 20p BFX37 300 NKT238 25p
20309 30p 2143566 22p 28303 809 00125 159 BFX94 870 NKT240 27p
20371 lbp 283568 25p 29304 75p BC126 20p BFX68 879 NKT241 27p
20374 200 283569 25p 28501 320 BCI34 129 BFX84 25p NKT242 20p
20381 22p 283570 125p 28502 &bp BC135 129 BFX85 80p NKT243 62p
227388A 40p 2N3572  97p 28503 279 BC138 15p BFX136 259 NKT244 179
2N404 20p 2213605 279 3883 40p BC137 159 BFX87 259 NKT245 20p
2N696 16p 283606 279 3N128 70p BC188 20p 13F1871 20p NKT261 20p
28697 15p 283607 229 3N140 779 BC140 859 BFX89 829 NKT262 30p
227698 26p 283638 189 38141 729 BC14I 869 BFX93A 70p NKT264 20p
28699 80p 283638A 200 314142 SOP BC147 10p 13FY11 42p NKT27/ 20p
261706 10p 283641 180 321143 87p BCI48 10p BFY18 269 NKT262 20p
28706A 12p 283642 18p 38152 87p BC149 12p RFT] 9 259 NKT274 20p
28708 lbp 2N3643 200 40050 66p BCI52 17p BFY21 429 NKT275 20p
227709 82p 2213644 25p 40250 BC153 209 BFY74 4bp NKT278 25p
98718 25p 2213645 259 40251 82p BC154 20p BFY29 40p NKT281 27p
28718A 30p 2N3691 15p 40309 82p BC157 16p BFY30 400 .NKT401 87p
28726 80p 283692 18p 40310 460 B0158 llp BFY41 509 NKT402 90p
28727 800 283693 16p 40311 350 BCI59 129 BFY43 82p MKT403 75p
28914 179 283694 18p 40312 47p BC160 35p BFY50 209 NKT404 55p
212916 17p 283702 10p 40314 879 BCI67 llp BFY51 20p NKT405 75p
28918 30p 2N3703 10p 40315 87p BCI68B 10p BFY52 200 NKT406 629
28929 229 2N3704 lip 40316 47p BC168C llp BFY53 159 NKT451 62p
2N930 20p 283705 10p 40317 87p BC169B llp BFY564 67p NKT452 62p
2N987 40p 283706 9p 40319 55p 001690 129 BFY76 42p NKT453 47p
2141090 22p 283707 119 40320 479 BC170 12p BFY77 57p NKT713 20p
2211091 22p 2213708 7p 40323 82P BC171 15p BFY90 850 NKT717 423
281131 25p 283709 99 40324 47p BC172 15p B8X19 179 NKT734 27p
2N1132 25p 283710 Bp 40326 370 BC175 999 B0X20 15p NKT736 35p
281302 17p 2N3711 129 40329 80p 00177 20p BSX21 209 NKT773 259
2/41303 179 283713 187p 40344 279 BC178 209 138126 460 NKT781 80p
281304 929 283714 200p 40347 57p BCI79 209 8E1127 47p 0016 50p
281305 829 283715 1239 40348 52p BC182 10p B8X28 829 0019 37p
2141308 269 2213716 1300 40360 409 BCI82L 10p B81160 82p 0020 75p
281307 269 2143773 240p 40361 40p BC183 99 B8X6I 629 0022 50p
22/1308 269 2N3791 208p 40362 509 BCI83L Op B131176 15p 0023 60p
2/41309 259 2213819 34p 40370 329 BC184 llp 88X77 201. 0024 60p
2/41507 17p 283820 55p 40406 079 BC184L llp 08X70 26p 0025 40p
281613 209 2N3823 60p 40407 409 BCI86 259 B0Y24 16p 0026 25p
281631 859 2N3854 279 40408 52P BCI87 27p BSY25 169 0028 60p
2211632 aop 2N3854A 27p 40409 660 B0212L 12p 138Y26 17p 0029 60p
2141637 80p 283855 279 40410 820 BC213L 129 B6Y27 150 0035 50p
2271638 27p 2613855A 809 40412 50p B0214L 159 B0Y28 17p 0036 60p
981639 27p 2143856 800 40467A 079 BCY10 270 1321Y29 17p 0041 229
2N1701 1829 283856A 859 40468A 869 BCY30 27p B0Y32 259 0042
281711 24p 2213858 25p 40528 729 BCY31 30o B0Y36 25p 0044 15p
281889 82p 283858A 30p 40600 679 BCY32 609 B0Y37 25p 0045 12D
9211893 879 283859 279 40603 50P BCY33 259 118138 200 0046 lbp
2212147 72p 283859A 329 AC107 BCY34 809 1181[311 22p 0070 15p
2/42160 57p 283860 80p AC126 20p BCY38 40p B01243 60p 0071 129
2212193 40p 283866 1609 AC127 24p BCY39 509 1373Y51 32p 0072 12D
282193A 42p 283877 409 AC128 20p BCY40 209 BSYS7 329 0073 800
282194 27p 253877A 40p AC151 189 BCY41 lop B8Y53 37p 0074 30p
2212194A 80p 283900 379 ACI52 22p BCY42 Hp B8154 40p 0075 22p
282217 259 283900A 400 AC154 22p BCY43 16p 1181(56 90p 0076 22p
282218 20p 283901 07p AC178 20P BCY54 829 B8Y79 45p 0077 30p
282219 20p 283003 209 AC187 259 BCY58 22p BSY90 57 0078 20p
9612220 250 283904 25p AC188 959 BCY59 92p 1173Y95:1 12p 0031 20p
282221 25p 283005 30p ACY17 279 BCY60 97p C494 159 003113 20p
282222 20p 283906 25p ACY18 249 BCY70 169 C450 15p 0082 25p
2212222A 259 284058 12p ACY19 24p BCY7I 209 0E1102 30p 008213 15D
2N2297 30p 7N4059 lOy ACY20 209 BCY72 159 GET113 20p 0083 25p
2N2368 15p 2214060 129 ACY21 LOP 13CY78 30p 0E1114 20p 0084 25p
282369 159 2144061 12p A0Y22 10p BCY79 309 GET118 200 00139 25p
9212369A 16p 284062 12p ACY28 179 BCZ1O 279 0E1120 259 00140 82p
282410 429 2N4244 47p ACY39 47p BCZ1I 40p 0E1873 12p 00170 2,5p
9142483 27p 2N4248 159 ACY40 209 110112 509 0E1880 80p 00171 30p
2212484 S2p 2214249 15p ACY4I 169 B0116 112p 0E1887 209 00200 40p
2142539 222 2144250 1.89 ACY44 25p BD121 85p GET889 229 00201 60p
282540 229 2144254 423 AD140 47p 00123 80p 0E1890 22p 00202 75p
22/2613 859 284255 42p AD149 470 B13194 800 0E1896 229 00203 90p
2821314 80p 2M4284 17p AD150 52p BDI31 759 0E1897 22p 00204 40p
9/42646 40p 284285 17p AD161 35p B0132 SOp 0E7'898 22P 0C205 759
2212711 25p 2N4286 17p AD162 85p BDY10 1259 MAT100 25p 00206 95p
22/2712 25p 284287 179 AF109 459 BDY20 106p MATIOI 26p 00207 75p
282713. 279 284288 15p AF114 259 I3DY61 1259 MAT120 259 OCP71 429
282714 303 284989 17p AF115 269 BDY62 1009 MATI21 25P ORPI2 50p
282904 209
282904A 259

2144290 129
284291 16p

AF116
AF117 20259p

111,115
BF1I7

25p
47p

MJ400
MJ420

107p
80p

ORP80
ORP61

409
42p

282905 25p 2214292 16p AF1I8 80p 131,152 28p MJ421 80p P346A 22p
2829054 209 284994 179 AF121 809 BF154 20p , 512430 102p ST140 15p
2272906 209 2144303 47p A12124 22p BF158 159 ' 51.1440 959 ST141 20p
2142906A 95p 284964 160 AF125 19p BFI59 359 M,1480 97p 11834 62p
282907 289 2144965 189 AF126 19p BF163 35p MJ481 1259 11843 40p
282923 150 2145027 529 AF127 18p 111,167 18p MJ 490 11.009 T1844 10p
2N2924 159 285028 579 AF139 289 13F170 389 MJ 491 137p 11845 27p
282921 150 2275029 47p AF178 429 BF173 19p MJ E340 50p 11046 llp
2829260 10p 285030 42p AF179 459 13F177 300 MJE370 80p 11847 llp
2829260 109 285172 12p AF180 509 BF178 25p MJE371 800 11848 12p
282926Y 103 2215174 529 AF181 40p 01,779 80p MJE520 80p T1$49 1217
2143011 209 2145175 529 AF186 89p BFI80 86p MJE521 70p 11850 12p
2613014 829 285176 45p AF239 309 BFI81 S2p MPF102 42p 11851 10p
283053 189 285232A 30p AF279 47p BF182 80p MPF103 35p 11852 llp
2213054 489 285245 46p AF280 47p BFI84 20p MPF104 87p 11853 229
2143055 60p 2215246 42p AFZ1I 820 BF185 209 MPF105 379 XB112 12p
2N3133 30p 285249 87p A0Y26 25p B F194 15p MP03638 329 X0141 35p
283134 lbp 285.265 825p A0Y27 80p BF195 159 NKT124 429 ZTX107 15p
283135 25p 2125305 379 A0Y28 24p BF196 15p NKT125 27P ZTX108 12p
2213136 25p 285306 40p A0Y29 279 BF197 lbp NKT126 279 ZTX109 15p
283390 25p 2615307 87p ASY50 259 OF198 15p NKT128 27p ZTX300 12p
2143391 20p 285308 87p ASY51 82p BF200 86p NKTI35 279 ZTX301 16p
283391A 30p 2275309 62p A0Y54 25p B1,224 14p NKT137 829 ZTX302 20p
2213392 17p 285310 42p A5Y67 45p BF225 199 NKT2I0 80p ZTX303 20p
2213393 159 285354 270 ASY86 320 1396237 22p NKT211 30p ZTX304 25p
2273394 159 285355 279 ASZ21 519 BF238 229 NKT212 30p ZTX300 15p
2273402 22p 5N5356 82p AUY10 150p BF244 28p NKT213 SOp ZTX501 15p
2213403 22p 285365 47p BC107 10p BFW61 47p NKT214 200 ZTX502 20p
283404 32p 2/45366 82p BC108 10p BFW87 250 NKT2I5 229 ZTX503 17p
2E43405 45p'285367 579 BC109 10p BFW88 289 NKT216 asp ZTX504 40p
283414 22p .2N5457 309 113.113 209 81.11217 40p 7.176231 25p

FIntegrated JH111 709
F211121 259Circuits
F211131 250

CA3000 1809 FJH141 asp
CA3005 117p 12J11151 259
CA3007 282p 12211161 709
CA3011 75p 12211171 209
CA3012 88p 12211181 259
CA3013 1059 12211221 25p
CA3014 1240 F211231 28p
CA3018 84p F211941 25p
CA3018A110, FF.T.11210511 Pa:

CA3019 849 F22111 009
CA3020 128p FJJI21 60P
CA3020A F22131 80p

1809 F22141 125p
CA3021 1589 F22181 759
CA3022 180p FJ2191 669
CA3023 128p FJJ211 1259
CA3026 100p F.1.1251 1269
CA3028A 74p FJL101 1259
CA302811105p iFcJIY0101 25025:

CA3029 870 1012 250p
CA3029A L900 409

1850 L914 409
CA3030 1870 L923 409
CA3035 1229 LM380 1229
CA3036 729 MC724P 80p
CA3039 829 MC7801' 247p
CA3041 109p MC782112 148p
CA3042 1099 1007901' 1299
CA3043 1879 MC792P 66p
CA3044 120p 5107991' 66p
cCAA30446 5 18229 MCI303L

200p
CA3047 187p MCI304P
CA3048 204p 225p
CA3049 180p
CA3050 1869 386p
cCAA33005521 11.0,849 100838I'

cCA33005543 10948pp MC1435P
346p

CAA3300559 5 240: MC15520
4819

CA3064H101 1852099 MC1709CG
049

FFM121.11 1100599 MFC4000P

FCHI31 609 PA222 2600
12011141 1050 PA230 190p
FCH151 1059 PA234 92p
FC11171 1059 PA237 2100
76011181 1059 PA246 150p
FCH191 1069 PA424 2350
F012011809 PA264 190D
FCH211 1800 PA265 200p
FCH221 1800 0N7400 20p
FCH231 1509 887401 209
1,02101 180p 8277402 20p
FCJIII 1609 8217403 20p
PC2121 275p 0767404 20p
FC2131 2759 8767405 20p
1202141 5250 0N7406 809
FCJ201 100p 8217408 20p
1,02211 2760 887409 20p
FCK101 430p 887410 20p
FCL101 280p 8N7411 23p
FCY101 1029 887413 30p
76.111101 25p 0767410 209

887430 20P
887440 209
88744148

75p
8277442 75p
8147446 100p
887447 1350
8277448 125p
8277450 20p
8/47451 20p
8/47453 20p
887454 20p
0127460 209
8147472 30p
887473 40p
82/7474 40p
8247475 45p
8217476 45p
8217483 87p
8277486 38p
8277490 879
887492 870
887493 87p
8147495 87p
132/7496 870
02674107 5213
8874153

1359
8874154

2009
8874160

1800
85774161

260p
8874164

220p
8874165

225p
8874192

1759
51474193

1750
TAA241

TAA242

TAA243
TAA263
TAA293
TAA300
TAA3I0
TAA320
TAA350
TAA435
TAA521
TAA522
TAA530
TAA8II
TAB101
TAD100
TAD110
014030
81.702C
UA702A
UA702C
UA7030
13A709C
17.47100
15A716
UAT230
UA730C
UA7410

182p

4259
1508

75p
97p

1759
126p

72p
175p
147p
132p
380p
4959
445p

97p
1509
150p
16 p
147p
280p

77D
187p

45p
1259
187p
100P
180P

80o

BRIDGE 50 PIV 4A 40p
RECTIFIERS 100 PIV 4A 50p
PLASTIC 200 PIV 4A 55p

400 PIV 4A 65p
ENCAPSULATED 600 PIV 4A 70p
600 PIV IA 50p 50 PIV 6A 45p
50 PIV 2A 45p 100 PIV BA 559

100 PIV 2A 50p 200 PIV BA 850
200 PIV 2A ssp 400 PIV 64 751/
400 PIV 2A 809 BOO PIV 6A 85p

SILICON RECTIFIERS
MINIATURE WIRE ENDED PLASTIC

SEEMS IN PL CL
1 AMP lb AMP 3 AMP

4001 50PIV 7p 8p 19p
4002 100PIV 7p 9p 20p
4003 200PIV Op 10p 22p
4004 400PIV 8p 10p 259
4005 600PIV 109 12p 26p
4006 800PIV 159 15p 27p
4007 1000PIV 15p 16p 309

50+ less 15% 100+ 1es, 20%
SILICON RECTIFIERS

STUD MOUNTING
6A 10A 17.5.1 37A

100PIV - 45p 50p £122
200PIV 25p 50p 55p £142
400PIV 30p 55p 82p 21.77
600PIV 32p 609 72p £212
800PIV 35p 75p 87p 12 47
1000PIV 40p 850 £105 £2.77

50+ less 15% 100+ less 20%
ZENER DIODES

400MW 1.5 WATT I 10 WATT
38.33 V 24-100 3.9-100V
109 each 25p each I 40p each
25+ legs 15% 100+ leas 20%

TRANSISTOR DISCOUNTS:- 12 + 10%;
26 + 15%; 100 + 20% any one type. Post-
age on all Semi Conductors 7p extra.
S.A.E. FOR FULL LISTS.

VALVES
OAS 38p , 25 Z4 30p E L95 35p
OB2 45012525 42p SIMKO 45p
OZ4 30p 25Z6 659 EMU 60p
114 209 :01015 80p EM84 35p
II15 40p 30017 90p EM85 £1.00
185 309 30018 809 61187 70p
114 250130125 85p 11Y51 40p
1174 30p 30 FLI 7bp EY86 40p
IU5 60p 30FLI2 1209 EY87 42p
2 D21 35p 30FL14 95p E140 55p
3Q4 50p 301I5 859 EZ4I 50p
384 35p 30117 80p EZ80 27p
3V4 48p 30P12 800 EZ8 I 29p
5R4 75p 30P19 85p GZ32 48p
5114 35p 30PL1 75p GZ34 609
5V4 45p 30P113 93P K T66 £205
5Y3 40p 30PL14 909 KT88 22 00
5Z40 40p 3516 50p MU14 759
8/3012 80p 35W4 35p PABC80 40p
6 AD7 40p 35Z4 85p PC1313 609
6A07 40p 35Z5 500 PC88 60p
6AK5 35p 50E5 SOp PC97 45p
6.4116 800 5005 609 PC900 43p
fiAL5 20p 80 66p PCC84 40p
8AM 30p 85A2 60p PCC85 90p
6AQ5 38p 807 50p POC88 55p
6A86 40p 1625 50p PC089 50p
6AT6 35p 5763 709 P00189 551
6AU6 25p 6146 160 PC1680 30p
6AV6 30p AZ31 65p PCF82 34p
601A6 25p CY31 850 PCF84 60p
611E6 30p DAF9I 809 PCF86 60p
011110 76p DAF96 45p PCF800 SOp
61026 60p DF91 220 PCF801 509
611147 A 40p 01296 48p PCF802 50P
613117 009 DK91 40p PCF1305 809
613118 709 131292 65o PCF806 70p
6 BW6 85p I/ K96 501/ PCF808 75p
6BW7 80p 0192 35p PCL82 35p
61126 409 0194 48p PCL83 65D
604 33p DL96 459 PCL84 45D
61706 1259 DM70 409 PCL85 40p
6016 50p DY86 S2p PCL86 45p
60W4 66p 0187 88p P F1200 65D
61,1 62p E88C0 100p PL36 551/
6FOG 05p EI8OF 100p PL81 50p
61,13 45p EABC80 35p PLA2 45p
61,14 70p EAF42 859 PL83 45p
6F15 85p E B91 20p PL84 40p
61,18 50p EBC41 55p PL500 752
61,23 85p EBC8I 80p P1504 809
6116 17p E BF80 400 PY32 55p
624 50p EB F83 409 PY33 63P
6J5 25p EB F89 829 PY80 40p
625(11 30p E13121 6011 PY8I SOP
6J6 209 EC86 809 PY82 359
6J7 45p E088 809 PY83 38p
6 MG 40p ECC40 8bp PY88 40p
6 LOOT 45p E0084 SOp PY800 40p
6LD20 50p EC085 409 PY801 50p
6Q7 40p E0088 409 U25 80p
68A7 409 ECF80 859 U26 80o
6807 40p E01,82 859 1750 40p
60.17 400 ECF86 089 1352 35D
60 K 7 40p 101121 67p U191 75p
6817 35p ECH35 100y 15281 40p
68N7 35p ECI142 75p 17282 40p
68Q7 40p EMU. 80 U301 40p
6U4 Oby EC1183 46p U801 £1.80
61760 260 ECL80 45p 1TABC8 0 40p
6 V6GT 329 ECL82 359 UAF42 55p
6X4 359 ECL/33 70p 1313041 50p
6X50 30p ECL86 40p UBC81 40p
6X5GT 40p EF37A 120p UBF80 40p
1002 50p EF39 bop 1713E89 35p
101,1 75p EF40 60 150084 49p
10P13 80p EF41 85 U0085 90D
10P14 01.10 EF42 70p 0701280 55p
12416 30p E1280 25 1701121 60p
12AT7 309 E1,85 35 UCH42 70p
12AU7 90p EF86 SOp 1701181 40p
I2AX7 SOp EF89 28 170182 35p
12A V6 40p EF91 80 UCL83 BOp
12846 400 EF97 859 UF41 60p
1213E6 409 EF183 85 UF80 35p
12B117 45p EF104 85 117F85 40p
194Q5 359 E1190 40p UF89 40p
20D1 50p EL34 60p 1.11.41 65p
201,2 850 EL33 21.25 17184 40p
20LI 21.10 EL4I 60p UY41 48p
20P I 50p EL43 860 UY85_ 40p
20P3 60p ELK 55p VI1105/3038p
20P4 21.10 EL84 261I VR150/30 35p
20P5 £1.20 EL85 439 Add 129 I
2516 50p EL91 35p for postage

DIODES & RECTIFIERS
1834A 10p BA154 12p (02710 87p
18914 7p BAX13 129 045 17p
18916 109 BAX16 7p 0A6 129
AA119 7p BAY3I 7p 0.410 22p
AA129 109 BAY38 16p 0A9 10p
AAZ13 10p BY100 16p 0A47 8p
AAZI5 109 BY103 229 0A70 7p
BA100 150 BY122 37p 0A73 10p
BA102 SOp BY124 15p 0A79 7p
BAII0 20p BY126 Up 0.481 Op
BAIII 279 BY127 159 0.485 7p
BAI12 70p BYI64 520 0.490 7p
BA115 7p BY210 85p 0.491 7p
BAI41 32p BYZ11 30p 0A95 7p
BA142 82p BYZ12 SOp 0A200 7p
BA144 19p BYZ13 25p OA202 10p
0A145 20p flYZ16 40p 0A210 17p

See previous page G.W. SMITH & Co. (RADIO) LTD. See opposite page -0
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SAVE UP TO
3313% OR MORE
SEND S.A.E. FOR

DISCOUNT PRICE LISTS
AND PACKAGE OFFERS!

RECORD
DECKS
ESE
1.1A50 Monot 04.97
C129t £6.50
MP60 £1040
610 01907
510 £1150
310 29 40
810 233 45
MP60 TPD1 217.12
MP60 TPD2 219 40
610 TPD1 22086
510 TPDI 21820
210 Package' 29 55
HT 70 £14'99
HT 70 Package

02180
GARRARD
2025 T/C 28 50
4013. 2925
5-300. . £8.50
8P25 III £1050
3L65B .. £13 45
AP76 . £1886
AP76 with

0800 £22.50
31.72B .. 223.25
41.75B . £26.00
8195B £3250
101 £26 00

ZERO 100A £4185
ZERO 1008 840-70
GOLDRING
0L69/2 111897
01,69/2/P 12480
(1L72 222 25
GL72/P. £29.05
GL75 22905
GL7SP £34 95
LID75 03.88
LID% £3-65
(199 219 80
0L85 £4850
OL85P £54 30
L1D85 24.80
(1101 £2195
PIONEER
PL12AC 235 15
PL15C £50.25
PLA25 26215
THORENS
TD125 257.65
TD125AB. 191 15
TX25 £8 40
TD150 . 227.90
TD150A II 233 20
TD150AB 11 £37.80
TD150 Ninth 23 47
TX II £065

t Mono Stereo Cartridge
All other models less Cartridge
Carriage 50p extra any model.

RECORD DECK PACKAGES
Decks supplied with
;artridge ready
sired in teak ven-
:erect plinth with
over.

Garrard 2025TC/9TAHCD s212.95
Garrard SP25 IIINTAHCD 41595
Garrard SP25 III/0800 £18.50
larrard SP25 III/M75.6 £19 Si)
larrard SP25 III/5144.7 £20 35
larrard SP25 III/M55-E £22 80
larrard SP25 III/0800 (Play on

Plinth and Cover) £19.75
:arrant A P76/G800 £29.50
:arrant AP76/31754 £3025
larrard AP76/M55E 032-95
larrard AP76/5175EJ 234-90
SSR McDonald MP60/AT55 21925
loldring (7L72/0800 £3450
loldring (2L75/0800 039-70
1oldring 1:L75/G800E 89445
!arriage 50p any item.

* TRANSISTORISED FM TUNER
6 TRANSISTOR
HIGH QUALITY
TUNER, SIZE
ONLY 6 x 4 x 21in.
3 I.F. stages.
Double tuned dis-
criminator. Ample
output to feed most

impl 'hers. Operates 011 9 V battery. Coverage
18-108310r. Ready built ready (or use. Fan-
,astic value for money. 22371. P. & P. 121p.
Hereo multiplex adaptors 04-971.

r

NS -1600W STEREO AMPLIFIERExceptional
budget price
amplifier. Ali sili-
con transistor.
Handsome Wal-
nut case. Switch-
ed input selector,

eparate balance, volume treble, bass con -
rots. Output 2 x 6W RMS. Inputs Mag. Tape.
Ktal. Tuner, Tape Out. 614-75. Carr. 37p.

LATEST CATALOGUE
3ur new 6th edition gives full details of a
romprehensive range of HI-FI EQUIP -
SENT, COMPONENTS, TEST EQUIP -
SENT and COMMUNICATIONS EQUIP -
SENT. FREE DISCOUNT COUPONS

VALUE 500
avail - 272 pages,

a. fully illus-
trated and
detailing
thousands of
bargains.

SEND NOW

ONLY

371p
P&P
10p

TELETON SAQ-206B
STEREO AMPLIFIER

Latest exciting release. Brand new mod I.
6 + 6 watts rms. Inputs for snag, xtal, aux
tape. Volume, bass, treble, sliding balance,
scratch tiller and loudness controls.

OUR PRICE 218-50 Carr. 37p.

TELETON F.2000 AM/FM
STEREO TUNER AMPLIFIER

A

Probably the most popular budget Tuner/
An p. and now offered at a ridiculous low
price. 5 watts r.m.s. per channel. Tape/Cer.
phone inputs. AFC/Built-in MPX. List sm.
OUR PRICE 228-75. Carr. 50p.

 SUGGESTED SYSTEM 
F.2000, Garrard 2025T/C Changer fitted
stereo cartridge. with plinth and cover and
pair of G.W.S. Speakers. Total Rec. Price
097731. OUR PRICE 05215. Carr. £1.

HA I0 STEREO
HEADPHONE

AMPLIFIER
All silicon trans-
istor amplifier oper-
ates from magnetic,

ceramic or tuner inputs with twin stereo
headphone outputs and separate volume
controls for each channel. Operates from 9v
battery. Inputs 5MU/100MU. Output 50MW.
25.97. P. & P. 15p.

SINCLAIR EQUIPMENT
r14+t®

Project 60. Package offers.
2 x Z30 amplifier, stereo 60 pre -amp, P7,5
power supply. 11505 Carr. 371p. Or with
PZ6 power supply 418.00 Cart. 374p. 2 x Z50
amplifier, stereo 60 pre -amp, PZ8 power
supply. 220-25. Carr. 379p.
Transformer for PZ8. 12-971 extra.
Add to any of the above 24.45 for active
filter unit and 218.90 for pair of Q16 speakers.
Project 60 FM Tuner 116E5. Carr. 371p.
All other Sinclair products in stock.
2000 Amp £8 850 Carr. 371p.; 3000 Amp
030.85 Carr. 371p.: Neoteric Amp 24315

Carr. 371p 1C12 £1.80 Post lOp
NEW PROJECT 605 - 220.97, Carr. 37p.

BH.001 HEAD-
SET AND BOOM

MICROPHONE
Moving coil. Ideal for
language teaching, com-
munications. Headphone
Imp. 16 ohms. Micro-
phone imp. 200 ohms.
0482. P. A P. 15p.

230 VOLT A.C. SO
CYCLES
RELAYS

Brand new. 3 sets of
changeover contacts at
5 amp rating. 50p each.
P. & P. 10p (108 Iota 6401
Quantities available.

E.H.Y. TESTER 0-30KV.

Completely self-contained with built-in volt-
meter. Easy to read, very accurate, robust
construction. An essential for colour tele
vision servicing, etc. Size 360mm. long.
50mm. dia. 2615. P. & P. 25p.

SPECIAL OFFER!
SINCLAIR PROJECT 60

STEREO FM TUNER

The first tuner in the world to use the phase
lock loop principle -as used for receiving
signals from space craft because of its vastly
improved signal to noise ratio. Provides
fantastic results even in difficult areas.
Tuning range 87.5 to 108MHz. Automatic
stereo indicator. Sensitivity: 2uV. AFC
range ± 200KHz. Signal to noise ratio:
65dB. Output voltage 2 x 150mV. Oper-
ating voltage 25-30V. D.C. Size: 93 x 40 x
207 tom. REC. LIST PRICE £25.
OUR

ONLY
PRICE L16.95 P.

259
P.

Unrepeatable offer -buy now and save over £8

Model 8-100TR MULTI-
METER/TRANSISTOR
TESTER 100,000 o.p.v.
MIRROR SCALE/OVER-
LOAD PROTECTION
0/12-6/3/12/30/120/600
V DC.
0/6/30/120/600 V. AC.
0/12/600uA/12/300MA/12
Amp. DC.
0/10K/I MEG/100 MEG.
-20 to -l- 50 db. 0-01 - -2 mfd.
Transistor tester measures Alpha, beta and

Complete with batteries, instructions and
leads. 21250. PIP 25p.

MCA. 220 AUTO-
MATIC VOLTAGE
STABILISER
Input 88-125 VAC or 176-
250VAC. Output 120VAC
or 740VAC. 200VA rating.
411.97. Carr. 50p.

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

Sine 18-200 000 Hz; Sr uare 18-50,000 Hz
Output max.
+ 10 dB.

.e
(10 K ohms).

,,,,. Operation in
terns.] batteries

"!.'',.  " ' Attractive 2-. .

tone case 71"
x 5" x 2".
Price 617-50.
Carr. 171p.

TE-16A Transistorised
SignalGenerator.5ranges
400k II z -30ro Hz. An
inexpensive instrument
for the handyman.
Operates on 9v battery.
Wide easy to read scale.
800kIlz modulation.
51 x 51 x 34in.
Complete with instruc-

tions and leads. 27-975. P. & P. 20p.
TE I I I. DECADE
RESISTANCE
ATTENUATOR
Variable range 0-
111dB. Connections,
Unbalanced T and
Bridge T. Impedanc 600(1 range (0.1dB x
10) + (Idll X 10) + 10 + + 30 + 40dB.
Frequency: d.c. to LOOkHz -3d11). Accur-
acy: 0.03,111. +Indication dB x 0.01.
Maximum input less than 4W (50V). Built In
6000 load resistance with internal/external
switch. Brand new. 02700. P. & P. 23p.

RP214 REGULATED POWER SUPPLY
Solid state. Variable output 0-24V DC up
to 1 amp. Dual scale meter to monitorAt voltage and current.

Input 220/240V AC.
Size 185 x 85 x
105mm. £8 .97
P. & P. 25p.

P2.1000B REGULATED
POWER SUPPLY
Solid state. Output 6, 9
or 12 volt DC up to 3
amps. Meter to monitor
current. Input 220/240v
AC. Size x 31° x 85'.
01197. P. & P. 25p.

UR-1A SOLID STATE COMMUNICATION
RECEIVER
4 Bands covering 550kers-30mc/s. FET,
8 Meter, Variable BFO for SEIB, Built-in
Speaker, Bandspread, Sensitivity Control.
220/240e. A.C. or 12v. D.C. 121' x 41" x 7'.
Brand new with instructions. 225. Carr. 371p .

LAFAYETTE RA -600 SOLID STATE
RECEIVER

General coverage
150-400kc/s, 550
kc/s-30mc/s. PET
front end. 2 mech.
filters, product
detector, variable
ILF.O., noise limi-

ter, S. Meter, Bandspread. RE Gain. 15"
91, x 81'. 18 lbs. 220/240v. A.C. or 12, C
Brand new with instructions. £50. Carr. ,up.

280W240Y SMITHS SYNCHRONOUS
GRAMM MOTORS

Built in gearbox. All brand
new and boxed 60 RPM CW 
30 RPM CW; 2R/HR ACW:
2R/HR CW; 8R,DAY CW;
10 RPM CW; 50p each,
Post 12p.

III

B.C. 221 FREQUENCY METERS
Latest release 125 KHz-20 MHz. Excellent
condition. Fully tested and checked and
complete with calibrator charts.
227.50 each. Carr. 50p.

SOLID STATE VARIABLE A.C. VOLTAGE
REGULATORS

Compact and panel
mounting. Ideal for con-
trol of lamps. drills.
electrical appliances etc.
Input 230/240v. A.C.
Output continuously

Il variable from 20v -230v.
Motel MR 2305 3 amp
68 x 46 x 43nun. 18.874.

Mode MR 2310 10 amp 90 x 68 x
91114129. Postage 1210.

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

80 W. £2.10 P. & P. 18o
150 W. £270 P. & P. 18p
300 W. £360 P. A P. 23p
500 W. 45.25 P. A P. 33p

1000 W. £7.50 P. & P. 38u
1500 W. 210 20 P. & P. 43p
2250 W. £17 25 P. & P. 50p
3000 W. £3800 P. & P. £1

17 l rWrirriliWern ir"""11lAr

High quality ceramic construction. Windings embedded in vitreous
enamel. Heavy duty brush wiper. Continuous rating. Wide range
ex -stock. Single hole fixing, fin. dia. shafts. Bulk quantities available.
25 WATT. 10/25/50/100/250/500/1000/1500/2500 or 5000 ohms. 72114 P. & P. 71 P.
50 WATT. 10/25/50/100/250/500/1000/2500 or 5000 ohms, 21-05 P. & P. 71P.
100 WATT. 1/5/10/25/50/100/250/500/1000 or 2500 ohms, 01.379 P. & P. 71P.

..YAMABISHI" VARIABLE VOLTAGE TRANSFORMERS
Excellent quality . Low price . Immediate delivery

2-260 General
Purpose Bench

Mounting
1 Amp £700

2.5 Amp £805
5 Amp 211.75
8 Amp £1590

10 Amp £2250
12 Amp 22300
20 Amp 24900

40.R

MII

S -280B Panel Mounting
1 Atop 27.00

2.5 Amp £805
Please add postage

ALL MODELS
INPUT 230 VOLTS,

50/60 CYCLES,
OUTPUT VARIABLE

0-260 VOLTS.
Special discounts for quantity

G.W.SMITH &COALIVOUA LTD
27 TOTTENHAM CT. RD. LONDON, W.1 Tel:01-636 3715
3 LISLE STREET, LONDON, W.C.2 Tel: 01-437 8204
34 LISLE STREET, LONDON, W.C.2 Tel: 01-437 9155
311 EDGWARE ROAD, LONDON, W.2 Tel: 01-262 0387

OPEN 9-6 MONDAY TO SATURDAY

All Mail Orders to -
11 -12. Paddington Green.

London. W.2
lel: 01-2626562
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FOR ALL SEASONS
Our cover this month has quite an outdoor

touch. Of course, you don't have to be an apiarist
to sense that things are beginning to buzz in the
outside world. Spring is now well advanced and
thoughts are likely to be turning towards all
kinds of pastimes and occupations for the coming
summer months.

It is an appropriate time to point out that do-it-
yourself electronics has no closed season. Out-
door activities like gardening, touring, camping,
sporting events, and so on, present many unique
opportunities for putting electronics to effective
use. So we advise, take stock now, anticipate
your needs and start building to remedy any
deficiencies in this respect.

GOOD COMPANION
The Constructors Companion given free with

every copy of this month's EVERYDAY ELECTRONICS
is small and compact. It has been designed for
your pocket, so that wherever you go you can
have essential facts constantly at hand. Compiled
with the beginner particularly in mind, this book-
let will prove a valuable aide-memoire for the
more experienced constructor as well.

Those still feeling their feet will be glad of the
technical back-up they can instantly call upon

Our June issue will be published on Friday, May 19

when confronted with a choice of allegedly
alternative or equivalent parts when shopping
personally for components.

READY ACCESS
Our regular readers will already appreciate the

amount of important and useful information they
are accumulating, as the months go by. True, not
everyone will have an immediate need for every
project described. But a word of advice: do not
discard back numbers. You never know when
circumstances may arise that create a definite
need which some previously described project
would satisfy exactly.

This leads us on to another common problem :
how to store numerous copies of
that ready access may be made at any time to
one particular article. The only really satisfac-
tory solution is to keep copies of the magazine
in the binder specially designed to hold 12 issues
Of EVERYDAY ELECTRONICS and which is ROW
available.

EDITOR F. E. BENNETT M. KENWARD B. W. TERRELL B.Sc.

ART EDITOR J. D. POUNTNEY P. A. LOATES S. W. R. LLOYD

ADVERTISEMENT MANAGER D. W. B. TILLEARD

© IPC Magazines Limited 1972. Copyright in all drawings, photographs, and articles published in EVERYDAY ELECTRONICS is 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.
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covers the audio range from
50 to 2,000 Hz and has
been specifically designed
for use with a tape recorder
to make electronic music.

THE multivibrator is one of the most
commonly used electronic oscillator circuits

and generates an almost square waveform. It
can be made to cover a wide frequency range
without the need for switching in different
values of components and moreover will pro-
duce a high output signal level for a relatively
small supply voltage. As a primary signal
generator it has many uses as a test instrument
in audio as well as electronic applications.
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[ro
BY FRED JUDD

This simple tone generator The generator described in this article is used
as a tone source for the creation of electronic
music and "science fiction" sound effects in
conjunction with a tape recorder. The feature
Electronic Sounds and Music on page 363 deals
with the use of the tone generator in detail.

GENERATOR CIRCUIT
The circuit diagram is given in Fig. 1 and

employs three pnp transistors, two of which
form the multivibrator (TR1 and TR2),- the
remaining one, TR3, being used as a squaring
amplifier.

The operating frequency and mark to space
ratio (see Fig. 2) of the multivibrator are set
by the time taken for C2 and C3 to charge up
enough to switch transistors TR2 and TR1
respectively. This "charging time" is determined
by the value of the capacitor and the value of
the resistor through which it is charged.

Providing the time taken for each capacitor
to charge is similar then the mark to space
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Fig. 1. Complete circuit diagram

ratio will be 1 to 1 or the mark and space will
be of similar duration (Fig. 2). If we now change
one of the controlling values-in this case VR1-
both the frequency and mark to space ratio will
be altered.

If we increase the value of VR1 the frequency
will decrease as C2 will take longer to charge,
and the mark to space ratio will alter for the
same reason (see Fig. 3). Thus frequency control
is achieved by VR2 and the total frequency
range is approximately 50 to 2,000Hz.

The waveform has a mark to space ratio of
1 to 1 at approximately 1,500Hz at all lower
frequencies the mark to space ratio increases
becoming about 1 to 20 at the lowest frequency
(Fig. 3).

The output from the multivibrator is taken
from the emitter of TR2, through R6 to the base
of TR3. Transistor TR3 is switched hard on and
off by the output from TR2 and thus ensures
a completely square output at its collector. The
output level from TR3 is continuously variable
from 0 to approximately 7 volts by VR2.

SAWTOOTH OUTPUT
The square wave output from TR3 can also be

switched via S2 through an integrating network,
C5 and R8, to provide an approximately sawtooth
waveform (Fig. 4) of about 1 volt peak -to -peak
maximum output, instead of the square -wave.

One of the major differences between a
square wave and a sawtooth wave is the har-
monic content and hence the tonal quality, when
either are made audible via an amplifier and
loudspeaker. The square wave contains only odd
harmonics, in addition to its fundamental,

of the Audio Tone Generator.

whereas a sawtooth wave consists of both odd
and even harmonics plus the fundamental.

Audibly the square wave has a sound rather
like that produced by a clarinet particularly in
the region of middle C (261Hz approx.). The
sawtooth wave has a sound rather more like a

+V

0

MARK SPACE SQUARE WAVE

H

TIME

Fig. 2. A square wave with a 1 to 1 mark to
space ratio.

+V

0

MARK -1. -d1 SPACE

TIME

Fig. 3. A square wave with a 1 to 20 mark to
space ratio.

+V

Fig. 4. A sawtooth waveform.
TIME
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flute. Both waveforms are used extensively in
electronic organ voicing and for electronic
music.

CONSTRUCTION
The prototype unit was housed in a box made

from universal chassis parts. The pieces used
assemble into a box measuring 5 by 4 by 3
inches. The sides and top and bottom can be
assembled leaving one plate for the front panel
and one for the rear. The plate used for the
front panel is drilled as shown in Fig. 5 and is
used to mount all the components.

If the layout and assembly of the generator is
as shown there is just room in the case for a
PP9 9 volt battery. Even if you spread the layout
a little there should still be room for a slightly
smaller 9 volt battery. The circuit board is 0.15
inch matrix plain perforated veroboard and is
mounted on a 2 inch length of 38 by 38 inch
aluminium angle.
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Components .

Resistors
R1 2.2kS2
R2 47k1..1

R3 4 7kil
R4 3.21W
R5 100.(2
R6 4.71d/
R7 4.7k0
R8 15ki2
All kW L10% carbon

Capacitors
Cl 50/iF elect. 12V
C2 0-05pF
C3 0-01pF
C4 50pF elect. 12V
C5 0.1pF

  
SEE

TALK

Transistors
TR1 NKT 274 germanium pnp
TR2 NKT 274 germanium pnp
TR3 NKT 274 germanium pnp

Potentiometers
VR1 1MS2 log carbon
VR2 21(i2 lin carbon

Switches
S1 S.P.S.T. slide
S2 S.P.D.T. slide

Miscellaneous
SK1 Phono socket
B1 PP9 9V battery
Control knobs (2 MI) Eagle type F10, case
5 x 4 x Sin made from universal chassis
panels or a similar size case, battery con-
nector, aluminium angle 2 x e x ein. Veroboard
5 x 4 x 0.15in matrix plain perforated, earth
tag, connecting wire, 4BA fixings.

Commence wiring of the component board by
inserting all components except the transistors,
and the wire link on the top of the board as
shown in Fig. 6. Turn the board over and connect
up the two supply lines along the two sides of
the board using 18 or 22 s.w.g. tinned copper
wire. Next connect up the remaining components
using the component leads where possible and
connect the flying leads.

Finally insert the transistors checking care-
fully the lead connections with the underside
view shown in Fig. 6, and solder them to the
other components using a heat shunt on each
lead as it is soldered. After checking the circuit
board mount the board on the aluminium angle
bracket and mount this on the front panel
together with the remaining components.

Wire up all the components to the circuit
board as shown in Fig. 7 and check the com-
pleted unit carefully before connecting the
battery and switching on.

Continued on page 386
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THIS
month we have one item

which many readers will
probably wish to construct but
which is not given in the form of
a constructional project. It is the
simple passive mixer that is
described and drawn up in the
Making Electronic Sounds and
Music feature.

Since this is really a bonus
that will be useful to those follow-
ing the article we have not given
full constructional details or a
components list. All the com-
ponent values are given on the
circuit diagram and the wiring
diagram shows how they are put
together. The three sockets can
be any type suitable for use with
your particular tape recorder-
the types we have shown are
phono sockets.

The complete unit can be
mounted in any small case. No
battery or power supply is
necessary. We would like to
emphasise that this is a simple
passive mixer and will not be
able to cope with all inputs.

A more advanced type of mixer
may form the subject of a future
article. However this simple
mixer should be suitable for use
with the Audio Tone Generator
that is also described in this
issue.

Audio Tone Generator
There should be very few

buying problems for the Audio
Tone Generator. As described
above the sockets could be
changed to any suitable type if
your equipment does not use
phono sockets or if you already

have other types. Once again the
case for this project can be any
type that is available in a suitable
size.

Bee Counter
We find it difficult to comment

on the availability of cedar wood
-not after-shave-but apparently
this wood must be used or the
bees will not accept it!

As far as the remaining com-
ponents for the Bee Counter go
make sure that the resistors you
buy are of adequate wattage.
The lamp and holder should be
of the miniature type so that they
can be accommodated in the
wooden base panel. Since the
current drawn by this circuit is
fairly large the section in the
article concerning the battery
should be noted.

There are a number of Post
Office type counters available so
make sure you get the right one
-42 ohms coil resistance is the
important thing.

Metal Locator
The Metal Locator is a project

which we are sure will create
great interest but please remem-
ber that this is a simple one -
transistor design and cannot be
expected to out -perform a £30
unit. The use of Perspex or
Paxolin is recommended for the
locator head as these materials
are not affected by damp or
water.

All remaining components for
the locator should be readily
available. The use of a subminia-
ture switch is recommended since
only a small hole then needs to
be cut in the plastic beaker. Any
50pA moving coil meter could
be used in the locator provided
it will fit the beaker lid. The one
specified is probably the cheapest.

Finally do not forget the
operating licence and don't say
we did not tell you!

New Products
Two products from one go-

ahead firm have been introduced
this month. Both in the audio
field, possibly the most outstand-
ing is the Unisound 505 as Radio
and T.V. Components call their
do-it-yourself £25 stereo system.
This competitively priced unit
comes as a complete kit and only
needs two screwdrivers to put
together. All the electronics are
in module form and are supplied

with wiring looms that only need
connecting up using a screwdriver
supplied with the kit.

The large EMI speakers are
housed in attractive cabinets
again put together with only a
screwdriver. It is said that anyone
who can wire up a mains plug
can put the system together in
one evening. The system utilises
modified Mullard Unilex modules,
has an output of 3.7 watts con-
tinuous sine wave r.m.s. per
channel; and frequency response
of 40Hz to 20kHz at the 3dB down
points. It would be very difficult
to buy the individual components
-including Garrard 2025TC deck,
cartridge, plinth and cover and
build a unit to match this one for
£25, excluding the two speakers
and cabinets.

The second unit from RT-VC is
a £7 push button car radio kit,
slightly more difficult to construct
but any reader who has some
experience of soldering should be
able to build a working unit.

The kit is of good quality and
uses the same push button tuning
unit as radios costing three or
four times the price. These
features ensures good sensitivity
and the pre -aligned i.f. (inter-
mediate frequency) module and
tuner avoid complicated align-
ment.

The kit is suitable for 12V
positive or negative earth opera-
tion and readers may like to
note that an after sales service-
to repair any item not functioning
correctly-is operated by RT-VC
for all their kits; cost about £2
depending on the fault.
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BY FRED JUDD

Simple experiments with a tape recorder

THE term "electronic music" almost defies
explanation because it is not the music that

is electronic but the equipment and methods of
creating it.

Its origin goes back many years, in fact to
the invention of the thermionic valve and even
as early as 1921 a "concert" of electronic music
was performed in Paris by an Italian, Luigi
Russolo, who used what was then called elec-
trical sound generating and reproducing equip-
ment.

Electronic music was difficult to perform
directly from sound generators, etc., because
composition required arranging the sounds in a
given order and even changing the order, and
sometimes the sounds, at a later time.

MODERN METHODS
Magnetic tape recording finally provided the

ideal medium for composition. The sounds
required could be recorded and rearranged
afterwards by simply cutting out the pieces of
tape containing them and splicing these together
again in the order required. This technique
paved the way for composers who, with both
electronics and magnetic tape at their disposal,
could produce new kinds of music with tonal
qualities never before possible.

Everyday Electronics, May 1972

More recently of course the music synthesizer
has taken over the task of tone generation, etc.,
and electronic music composers can now pro-
gramme a synthesizer, couple it to a tape
recorder and produce "instant" electronic music.

Nevertheless there is much that can be
accomplished by the amateur with an ordinary
domestic tape recorder, an audio tone generator
(like the one. described on page 358) and some
splicing tape. The techniques are simple and
you can get a good deal of fun out of experi-
mental electronic music and "science fiction"
sounds.

Your efforts need not be wasted either
because you can enter them for the experimen-
tal music and sounds section of the annual
British Tape Recording Contest (details later).

EQUIPMENT
An ordinary spool to spool tape recorder is the

main requirement and if you have a stereo
recorder with provision for recording indepen-
dently on either track or you can get together
with a friend and use two tape recorders, so
much the better. A tape recorder with track -to -
track or duoplay facility is also advantageous
especially if it permits echo effects.
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It is not possible to lay down procedures for
specific makes and types of tape recorder but
you will find that most of the techniques
described can be applied.

Note that cassette or cartridge tape recorders
are of limited use for creative recording of this
nature which requires fairly extensive tape
cutting and splicing.

Most modern spool to spool tape recorders
are designed for stereo operation employing
half or quarter track on standard quarter inch
wide tape. If the tape recorder has a track -to -
track recording facility it will have separate
recording and replay heads, thus allowing a
recording on one track to be copied on to
another together with other signals.

Some stereo recorders may only have a com-
mon record/replay head which will not normally
allow track -to -track copying but may have a
facility for making separate recordings on each
of two tracks. Information concerning such
facilities should be given in the tape recorder
instruction book. If in doubt, you should contact
your dealer or the manufacturer for such infor-
mation.

AUDIO TONE GENERATOR
An audio tone generator is not absolutely

essential but is most advantageous. The simple
Audio Tone Generator described on page 358
is quite suitable as it covers a wide enough
frequency range and will deliver a square -wave
or a nearly sawtooth-wave output signal, thus
providing two basic sounds.

Sounds picked up by a microphone can also
be used because these can be reshaped by tape
cutting and splicing and by certain recording
techniques. Magnetic tape will be required of
course and for initial experimental work low
priced brands will suffice.

Some splicing tape and blank leader tape will
also be required. Do not use ordinary plastic
sticky tape, such as Sellotape, for splicing as

Fig. 1. (a) Original waveform of the recorded
sound (b) The sound recorded and shown in (a)
played in reverse.
+v

0

+V

TIME

(a) (b)

\A
TIME

Fig. 2. Waveform of a
sound which starts in-
stantly and slowly dies
away.

this may damage the tape and will not give a
long lasting joint. Small kits of coloured leader
and proper' splicing tape are readily available.
A small tape splicer is also a very useful, though
not essential, tool.

FIRST EXERCISES
It is important to know the extent to which

your tape recorder can be used. If it has two
or three speeds, as most of them do, record
some musical sounds, whistling will do, at all
three speeds and then play them back at one
speed only, say the highest.

The sounds recorded at the lower speed(s)
will be raised in pitch, by one or two octaves,
depending on the speed. If the replay speed is
double that of the recording speed the pitch is
raised one octave and the sounds will occur
faster but if the replay speed is half the record-
ing speed, the pitch will be reduced by one
octave and the sounds will occur slower. This is
one of the most simple but most used tech-
niques.

REVERSE REPLAY
Now, if your recorder is a stereo machine try

turning the tape over (reverse the spools) and
see if you can obtain replay on another track
in reverse, i.e., the Sounds will be going back-
wards. This technique is also commonly used
for electronic music because it alters the nature
of the sound completely by placing what was
the beginning of the sound, i.e., its attack, at
the end as illustrated in Fig. 1 in which (a) is the
sound as recorded and (b) as played in reverse.

If you cannot play sounds in reverse try this
exercise; connect a tone generator, or if this
is not available record whistles through a micro -

Photograph showing the use of a tape splicer to
join up a number of sounds.
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Recording various sounds, using the microphone,
to form a composition.

phone. Start with the recording level control at
the maximum, set the tape running to record
the sound but then almost simultaneously slowly
turn the record level control to zero.

On replay you will have a sound that starts
instantly and then slowly dies away as in Fig. 2.
With a little practice you will be able to get
various dying away or decay times depending
on the speed at which the recording level control
is turned off. Now try the reverse procedure;
gradually increase the sound whilst recording
and then quickly stop it.

TAPE CUTTING EXERCISES
Now try some tape cutting; first use the

highest tape speed and record a few sounds of
different pitch, i.e., from a tone generator, or
whistles via the microphone, each one lasting
two or three seconds.

Locate the beginning of each sound on the
tape by carefully feeding the tape across the
head and then cut the tape about two inches
in front of the sound. Run off the remainder
until you reach the beginning of the next sound;
cut the tape here and splice to the end of the
piece containing the first sound. Cut and join
pieces of the remainder of the sounds.

On replay you will have a series of short
sounds each rapidly following the other. Now
try a similar exercise but this time insert pieces
of blank leader tape between each sound.

MUSIQUE CONCRETE
Finally a variation of the two previous exer-

cises. Record a few sounds each at a different
tape speed. These should preferably be musical
sounds, such as whistles or tones, or sounds pro-
duced by tapping a wine glass for example.
Cut one or two pieces of each from the tape
and assemble them at random with pieces of
blank leader between groups. The pieces may
be long or short.
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Try replaying the assembled tape at different
speeds and note the effect. You are well on the
way to a form of composition known as
"musique concrete" which is the creation of
abstract forms of music out of real sounds. The
same technique can, however, be used for
abstract forms of electronic music in which the
main sound source is an audio tone generator.

USING A TONE GENERATOR
The exercises outlined above demonstrate

how almost any recorded sound can be altered
by tape cutting and by recording and replay at
different tape speeds. Electronic music does not
normally include natural sounds recorded via a
microphone and therefore the sound sources are
electronic, i.e., from tone generators of one
kind or another. The recording and tape cutting
techniques, however, remain the same.

If you have a full range audio signal generator
then tones can be recorded at the pitch required.
The simple generator described on page 358 has
a frequency range of approximately 50 to
2000Hz.

If frequencies outside the range of the genera-
tor are required it is simply a case of recording
and replaying at different tape speeds for
example; if a frequency of around 4000Hz is
required, record the highest pitch of the genera-
tor (approximately 2000Hz) at a tape speed of
334in/sec (inches per second) and replay at
7'2in/sec.

If a very low pulsing sound is required at say
20 to 25Hz record a square -wave signal from
the generator at its lowest pitch and then replay
the recording at half the speed. Some experi-
ment in this direction will soon reveal the tonal
and pitch ranges that can be obtained simply
by recording and replaying at various tape
speeds.

Once this has been done, further experiment
with the audio tone generator can be carried
out in order to discover the type of sounds that
can be produced. Start by recording a con-
tinuous note and while recording this vary the
frequency and output controls on the generator,
try this for both the square and sawtooth out-
puts (note that the output in the sawtooth posi-
tion is much lower than in the square wave
position).

Try cutting and reversing the sounds recorded
to obtain various effects. You can also try
making recordings at a distorted level by turn-
ing up the record level control, this will distort
the original sound and produce yet another
effect. Try switching from one output waveform
to the other whilst recording-you can vary
frequency and output at the same time-and
also try switching the generator on and off while
recording, again you can vary the output and
frequency whilst turning on and off.

Edit the sounds produced by cutting and
splicing and experiment fully with all possible
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Fig. 3. Circuit diagram of a passive mixer that
can be used for making electronic music.

effects. Once you have done this and feel fully
conversant with the various effects that the
generator is able to produce you can start to
add one effect to another.

SIGNAL MIXING
Recording from track -to -track or using two

separate tape recorders may necessitate mixing
signals that are to be recorded and re-recorded
i.e., signals from a recording already made to
be mixed with signals from another source such
as the tone generator.

Some recorders have built-in mixing facilities
whilst others may permit a form of mixing by
using the track -to -track recording facility or by
superimposing one sound on another previously
recorded. Again the tape recorder instruction
book will provide information of this nature.

However, it is possible to build a very simple
mixing circuit as shown in Fig. 3; Fig. 4 shows
the construction. This is known as a passive
mixing network, but will alow two signal sources
to be mixed at different levels and coupled to a
common input on a tape recorder (Fig. 5).

TAPE LOOPS
Another interesting technique widely used for

electronic music is the tape loop. This is the
use of a small endless loop of tape containing
recordings which are played continuously to
produce repeating rhythm patterns.

Record a few natural sounds, or low pitched
tones from an audio generator, of quite short
duration, one immediately after the other. Cut
a piece of the tape containing the sounds, about
18 inches long, and splice the ends together so
as to form a complete loop. Place the loop in
the recorder so that it runs past the tape heads
when the machine is set to replay. You can hold
the loop under tension by one of the methods
shown in the photographs. Try running the loop
at different speeds and, if possible, reverse the
direction.

Record some percussion sounds, e.g., sounds
produced by knocking together empty boxes,
etc. Cut out pieces and make up a loop consist-
ing of the various sounds and blank leader tape.

TAPE RECORDER
(RECORD)

Fig. 4. Constructional details of the circuit shown
in Fig. 3. Shop Talk refers to this figure.

For the first attempt use only two or three
sounds and two or three pieces of leader.

You can make up an almost endless variety
of fascinating rhythm patterns by this method
and if you use two tape recorders the rhythm
loop can be copied from one to the other whilst
other sounds are added.

MULTIPLE RECORDING
If you have a tape recorder with a track -to -

track recording facility the scope is much wider
as sounds may be recorded on one track and
then re-recorded on to another track whilst
adding more sounds. If your tape recorder can
produce the echo effect this too can be used
in various ways to produce those echoing science
fiction sounds. Try allowing the echo to build
up into a crashing roar and see if you can play
it in reverse.

Now that you have discovered the variety of
sounds and rhythms available using the facilities
you have it is up to you to put these together
to form an interesting "musical" passage. It may
take some time before you achieve the required
effect.

By combining even a few of the techniques
outlined the number of permutations possible
are fantastic. Instructions on composition can-
not be given because no rules exist. Your ideas
must come solely from imagination and experi-
ment.

Fig. 5. Using the passive mixer to combine two
signals for recording purposes.
TAPE RECORDER
(REPLAY)

TONE
GENERATOR
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The three photographs on the left illustrate
various methods of using a tape loop. The top
photograph shows a reversed loop held under
tension by passing it around a pencil ; this is only
suitable for short periods.
The centre photograph shows a reversed loop
held under tension by a small spool hanging over
a table edge; this is only suitable for fairly large
loops.
The lower photograph shows a system that can
be used for any size loops by routing the tape
around suitable objects-batteries are shown.
This photograph also shows a cardboard tape
holder used to keep recorded sections of tape in
the order required.

COMPETITION
Finally, why not try an entry for the "technical

experiment class" of the annual British Tape
Recording Contest. It is open to anyone and the
closing date for the 1972 contest is not until
June 30. The Technical Experiment class allows
for tapes of up to 4 minutes duration and in-
cludes; sound composition, electronic music,
musique concrete, multi -track music and experi-
mental sound recordings. The prizes are worth-
while and you can get an entry form free by
writing to The Secretary, British Amateur Tape
Recording Contest, 33 Fairlawnes, Maldon Road,
Wallington, Surrey, and enclosing a stamped
addressed envelope. You may also be interested
to know that the special "Tape of the Year"
award for 1971 was for an experimental class
entry.

Every tape entered is carefully assessed by
the expert judges and their comments are
passed to the contestant concerned when the
tape is returned. Thus you will know how to
make an even better tape next time. CI

PLEAT
TAKE NOTE

The approximate cost of components given
in the Simple Calculator article last month was
incorrectly shown as £1 20. This should have
been £2 20.

The probe flying lead in the Signal Injector
article (March issue) should be soldered to Y3
not Y2 as stated in the text.

The Normatest 2,000 multi -range test meter
mentioned in Shop Talk last month is available
from: Croydon Precision Instrument Company,
Hampton Road, Croyddn, CR9 2RU.
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MADE
THEIR MARK

NO 11 Introduction By J. E. Gregory
ELECTRONICS is an internationally

uniform world of symbols.
Look at any advertisement or
study the simplest circuit dia-
gram in EVERYDAY ELECTRONICS
and you will be confronted with
strange symbols of = pe.
Magical signs used ify
basic units of physic 9 ty;
Table 1 lists some

Although electro re-
garded as a modern nd
hobby many of the are
named after pionee i ed
thr
ac
dre

the sym  0 , an p
important something
who gave his name
let's begin our potte
electronics at the b

THE GREEKS
WORD FOR IT

Take the word electronics
itself, for that we must go back
in time to ancient Greece. To the
ladies of Greece passing time by
decorating their spinning wheels
with amber, found on shores in
the far north. They observed that
the amber when contacting the
threads would draw the threads
to itself as they separated from
the wool, and then push them
away in a frictional force. The

Greek word for amber was eleck-
tron, from the verb elkein to
attract. Although this phenome-
non was observed and noted by
several of the great Greek philo-
sophers we have to jump two
thousand years to the early 1600's
and to the reign of Good Queen
Bess, who was persuaded by her
physician William Gilbert, to
attend a demonstration of a fric-
tional electric machine based
upon the power of amber to
attract. This power he called

oon realised that the
and sparking of Gil-
ric machini were the

same p enomena on a minute
scale, as thunder and lightning,
but how to prove it?

THE KITE FLYER
One of the first to try was the

fifteenth child of an English
immigrant; born in Boston Mas-
sachusetts in the year 1706, this
was the well known American
statesman and philosopher Ben-
jamin Franklin (see illustration
above).

His historic but dangerous

experiment trying to capture
electricity from the sky occurred
during a thunderstorm in the
summer of 1752, when accom-
panied by his small son, he flew
a kite with an iron door key.
During the storm, he saw that
sparks sprang from the key to
his wrist, what he didn't realise
of course was that if the light-
ning had actually struck the kite
he would have been killed.

The study of natural phe-
nomena had to take second place
to his other activities, but he
came to the conclusion that
thunderstorms were simply the
legs t Of OPPOSed -electrical
potentials, between one cloud
and another or between a cloud
and earth.

It was Franklin who intro-
duced the positive and negative
signs for electric charges, realis-
ing there are two kinds which
neutralise each other.

Next month we move from
America to 18th Century Italy
and a scientist, Alessandro Volta,
after whom the Volt, the measure-
ment of electrical potential is
named.

Photograph: Science Museum, London.

Table I FUNDAMENTAL UNITS
unit symbol name of unit physical quantity

A
V
F
S2

W
Hz
H

Ampere
Volt
Farad
Ohm
Watt
Hertz
Henry

Electric Current
Electric Potential
Electric Capacitance
Electric Resistance
Power
Frequency
Inductance,

These basic units are often inconveniently large or small and the units
are prefixed with the following symbols:

p
n

m
k
M
G

pico
nano
micro
milli
kilo
mega
giga

± 1,000,000 million
1,000 million
I million

± 1,000
x 1,000
x I million
x 1,000 million

Hence 5kV = 5,000 Volts ; or 5mV = 0.005 Volt
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ELECTRONIC CIRCUITS -
IN THEORY and PRACTICE

TEACH -IN
...FOR BEGINNERS

By Mike Hughes M.A.

OSEMICONDUCTORS:
Transistors

THIS year sees the twentieth birthday of the
component most responsible for bringing

electronics within the scope of do-it-yourself
enthusiasts; it has greatly simplified design and
construction and has also brought about terrific
reductions in costs. It is the "transistor".

As a replacement for the valve, it allows us
to use low voltages and removes the arduous
task of having to assemble valve bases and mas-
sive transformers on tank like chassis. Connec-
tions to a transistor are few and the basic way it
operates in a circuit is quite easy to understand.

PNP-NPN
The transistor is a member of the semiconduc-

tor family and is basically a sandwich of different
types of either silicon or germanium. The "fill-
ing" of the sandwich can either be p- or n -type
material; we can clad a p- type filling with n -
type material giving what we call an npn transis-
tor. Alternatively a pnp device is made by filling
a p- type material with an n- type.

One encounters both types in practice but
nowadays npn devices made from silicon pre-
dominate, the reason being that they are easier
to make and hence cheaper !

Fig. 1(a) shows a diagramatic cross-section of
both types of transistor, pnp and npn. One end is
heavily doped and is called the "emitter"; the
other end is lightly doped and called the
"collector".

The filling material is very thin in practice
(usually one or two microns; 1 micron is a

millionth of a metre) and is called the "base".
In its simplest form you can think of an npn
device as two diodes connected together by their
anodes (back-to-back), and facing each other in
a pnp device, Fig. 1(b).

BASE

NPN

COLLECTOR 9 COLLECTOR

LIGHTLY
DOPED

BASE

HEAVILY
DOPED

EMITTER A EMITTER

COLLECTOR Y COLLECTOR

LIGHTLY
DOPED

HEAVILY
DOPED

BASE

(b)
EMITTER

(c)

Fig. 1. (a) Schematic diagram of the internal
make-up (b) equivalent representation and (c)
circuit symbol for (top) npn transistor and
(bottom) pnp transistor.
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BASE CONNECTIONS
All the transistors you will come across have

connections brought out from the emitter, base
and collector. A very common silicon npn device
is the BC108 and we shall be referring to this
frequently in this series.

Fig. 2 shows what it looks like. If you have one
handy see if you can identify which lead is
which.

Fig. 2. Top and underside
views of the BC108 npn tran-
sistor showing lead connec-
tions. The metal case is
internally connected to the
collector.

B/ASETIOECTOR EMITTER

BASE lb)

EMITTER
(e)

COLLECTOR
(C)

UNDERSIDE VIEW
OF LEADOUTS

The emitter is the one closest to the spigot on
the side of the can, the collector is diametrically
opposite, and the base is between the two but
set off to one side. This is a metal can transistor
and the can is electrically "live"-in actual fact
it is connected to the collector as well as the lead
out wire.

Different types of transistor may have dif-
ferent shaped cans and some are in plastic en-
capsulations. Always make sure you know which
lead is which before you start using a transistor.

Most constructional projects in EVERYDAY
ELECTRONICS give you lead designations for the
transistors specified, but if you want to experi-
ment with alternative types make sure you know
the correct base lead connections.

SIMPLE TEST
Use the BC108 npn transistor to identify the

effect of the two diodes connected back-to-back.
First of all make an ohmmeter on the Demo
Deck. Use a 4.5V battery ( not 9V) in series with
a 2.2 kilohm resistor and VR2 (5 kilohm). Com-
plete the circuit and set VR2 to give zero ohms
at full scale deflection and then connect the
leads of your ohmmeter between the base and
emitter connections of the transistor-to do this
it is best to solder the transistor on to three
adjacent pins of the Demo Deck and use croco-
dile clips on the leads from the meter.

If you connect the meter so that the lead
coming directly from the negative terminal of
the battery goes to the emitter, the meter needle
will move to almost full scale showing there is
little resistance in the transistor. Now reverse
the leads so that the base is more negative than
the emitter-you should see that no current

flows (indicated by meter needle not moving).
Thus the base -emitter junction is a diode and
follows the same rule that we saw last month.

Now leave the lead on the base and transfer
the one from the emitter to the collector-again
no current flows but reverse the leads and cur-
rent flows between the base and collector.

If you connect the leads between the collector
and the emitter no current should flow which-
ever way you have them because in both connec-
tions, the current would have to pass through a
reverse biased diode.

This simple experiment can be used as a rough
and ready test to check if a transistor is likely
to be in working order, and provided you re-
member the rule "make p stand for positive for
current to flow" you can use it to identify npn
and pnp transistors.

REVERSE VOLTAGE LIMITS
Like all diodes, the junctions of a transistor

have reverse voltage limits. These are usually
specified with abbreviations. For the BC108 the
reverse emitter -base voltage (Vox) is 5V-i.e. you
must never make the base more than 5 volts
negative with respect to the emitter (this is why
we had to use 4.5V for our ohmmeter instead of
the 9V we have been used to). Likewise the re-
verse base/collector voltage (Vet.) is 30V. You
might expect the reverse voltage between the
emitter and the collector to be equal to the
highest of the other two but this is not the case-
it is lower-for the BC108 V. is 20V.

The "0" in the suffixes of the reverse voltage
characteristics indicates that the third terminal
is "open circuit" i.e. not connected.

HOW THE TRANSISTOR WORKS
Let's see what a transistor actually does by

using the circuit of Fig. 3(a). Now that we are
using the transistor in a real circuit it is im-
portant to note the polarity of the supply volt-
age-for an npn transistor the collector must
always be kept more positive than the emitter
(the converse applies to pnp devices). We are
going to make the transistor work like a tap and
control the amount of current flowing through
Rl. You can see this happening if you follow the
details through on the Demo Deck.

VIR1

30011

R3 I B1
10kfl I 9V
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VRI is a 300 ohm potentiometer working as a
potential divider giving us a variable supply
at its wiper.

Wire up the circuit of Fig. 3(a) on the Demo
Deck as shown in Fig. 3(b), but do not connect
R2 to the base of the transistor just yet.

Resistor R3 and the lmA meter makes a 10V
range voltmeter in the usual way. Connect the
negative lead to the emitter of the transistor.
All voltages we measure will be relative to that
of the emitter.

First measure the power rail at point X-it
should, of course, be +9V; now measure the
potential at the collector of the transistor (point
Y) it should be +8.2V. This is what is expected
because no current can flow through the back-to-
back diodes of the transistor, but the meter will
draw some! If you had a high sensitivity meter
(say 20 kilohm per volt) this current would be
negligible and you would see +9V at both points,
X and Y.

Now set VR1 so that the potential on its wiper
is zero (with respect to the emitter) and connect
R2 to the base of the transistor. VR1 potential is
measured by attaching the crocodile clip from
the meter to point Z. Again measure the poten-
tial at the collector-it should not have changed.

We shall now see what happens if we increase
the potential at the wiper of VR1. Do this in
0.5V increments (use crocodile clip at point Z)
and for each setting measure the collector poten-
tial. You should see that once the potential of
the wiper exceeds 600mV, the potential at the
collector falls, and continues to fall towards zero
as the controlling voltage is increased. Once the
collector potential reaches almost zero no more

Fig. 3(a) (left). The circuit
diagram used for investi-
gating some of the
properties of a BC108
transistor.

Fig. 3(b) right. The circuit
of Fig. 3(a) wired up on
the. Demo Deck.

control can be effected. We say that the transis-
tor is now fully conducting between collector and
emitter. This state is called "saturation."

Record your results and plot a graph of col-
lector voltage versus voltage at the wiper. A
graph should be obtained similar to that of Fig. 4.

9

8

0

- 6

,Z50

4
o

3

4

7

600mV

Fc
10+

SATURATION
VOLTAGE

0 1 2 4 5

VOLTAGE OF VR WIPER (POINT Z)

Fig. 4. The graph obtained by plotting the
recorded results of experiment using circuit of
Fig. 3(a), i.e. voltage at point Y versus voltage
at point Z.

Control of the collector/emitter current is
brought about by passing a current through the
forward biased base/emitter junction. The more
current we pass into the base in this way, the
more current we can control between the collec-
tor and the emitter. The controlling current is
called "base current," (h) and the controlled
current "collector current," (L).

Base current is set by the potential difference
between the wiper of VR1 and the emitter of
the transistor, acting through the resistance R2

0
O 0 0

0 0 0
TR1 R3

O 0 0
O 0 0 0

O 0 0 0
O 0 0 0 0

O 0 0 0 0
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and any internal resistance between base and
emitter. The latter is small and can be neglected
at this stage. We must, remember, however, that
the base must be made at least 600mV positive
with respect to the emitter before any current
can flow (this is the usual forward voltage drop
for any silicon junction).

We can thus calculate the current flowing into
the base by measuring the potential at the wiper
of VR1, subtracting the base emitter forward
voltage drop (600mV) and dividing by the value
of R2.

GAIN
If you do this for your experiment you will find

that the base current ranges from 0 to 0 084mA.
The range of collector current we are controlling
was from 0 to 9mA. It can be seen that the
transistor enables us to use a very small current
to control a larger one. We call this effect "cur-
rent amplification." The factor that governs the
ratio between lb and 1,. is called "gain" and
although it increases with Ie it is pretty well
constant for any given transistor. It can, how-
ever, vary widely between different types of
transistor and even between devices having the
same type number ! Provided you take a com-
bination of base and collector currents within the
controllable region (this is called "linear region")
you can calculate the gain of the transistor you
are using.

It would be best to increase the potential at
VR1 until the collector potential is approxi-
mately 4V. This reduces the shunting effect of
our voltmeter.

Use the precise values of voltage measured
to calculate the current through R2 and R1 then
use the ratio of these values to calculate the
gain.
gain = collector current base current

= /e÷lb
For the BC108 transistor it should be approxi-

mately 200, but as we have said, will vary from
device to device.
Example To calculate the gain from your plotted
curve (similar to the one of Fig. 4) select a con-
venient point on the linear region such as point
P of Fig. 4.

The base current, /b is given by the voltage
difference between the base and emitter divided
by the base resistor.

3 - 0 6
i.e. -0 024mA

100.000

Now the voltage drop across the collector
resistor R1 is (9 - 4)V = 5V. Therefore, collector
current /0 is (5 1000)= 5mA.

Substituting these values for lc and lb in
equation (1) gives the gain = (5 -0 024)= 208.

There are various ways of describing current
gain for a transistor so we shall define that
measured above a little more precisely-it was
the d.c. current gain. This is sometimes abbre-

viated to the designations 8 (beta) or hFE. The
latter is rather a strange type of designation but
is one of a range of what are called "h" para-
meters-we need not worry ourselves about
these in this series except for the term hFE which
is usually used in manufacturer's data sheets.
Do not confuse hFE with hfe, the latter is called
the small signal current gain and we shall not
be dealing with this until later.

The gain equation above can be rewritten :
le = hFE X lb

Remember that the experiment we have just
done has been using a silicon npn device. We
could have used one made from germanium
having npn structure and obtained a similar
effect-except that the base/emitter forward
voltage drop would have been only about 200mV
and hFE, in general, would have been lower.

We could also have used a silicon or ger-
manium pnp device but would have had to
reverse the battery connections so that the col-
lector was negative with respect to the emitter.
The same rules would have applied and we could
have still calculated a value for hFE.

If you are a little confused by the difference
between npn and pnp devices do not worry too
much as this stage-most of the early experi-
ments in Teach -In will use npn devices and when
you have got used to these you will find it quite
straightforward to switch over to pnp devices
when necessary. The most important thing to
remember is the polarity of battery voltage when
using one type or the other. An aid to remember-
ing what the polarity ought to be is to bear in
mind the direction of conventional current flow;

POSITIVE WITH
RESPECT TO
THE EMITTER

lb C

e

Ib

NEGATIVE WITH '4-
RESPECT TO
THE EMITTER

(a) (b)

Fig. 5. Circuits showing major current flow
directions for (a) npn and (b) pnp transistor.
/b-base current, /c-collector current, /e-emitter
current.

the arrow on the emitter of the symbol points
in the direction of current flow, i.e. it points away
from positive and towards negative. See Fig. 5.

Whether using npn or pnp devices an aid to re-
membering how to turn collector/emitter cur-
rent "on", is to make the potential at the end of
the resistor connected to the base tend towards
the same polarity voltage as applied to the col-
lector; the more you move towards this voltage,
the more Ib increases, and le will increase in
direct proportion.
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When the potential feeding the base rises to-
wards the supply voltage the voltage at the col-
lector falls towards the emitter voltage. This is
called "inversion."

In Fig. 3 R1 is called the "collector, load." The
limit of I, control is set by the value of this re-
sistor; if it has a high value then it does not
matter how much base current you apply, you
cannot control more collector current than that
given by the collector supply voltage divided by
the value of collector load. On the other hand,
if the load is too low you might find yourself
trying to force more collector current than the
construction of the transistor can handle. Thus
one of the specifications of a transistor is the
maximum collector current it can handle without
"blowing". This is called /c,.x and for the BC108
is 100mA.

A final parameter we must deal with is the
power rating of a transistor. As current is pass-
ing through it a certain amount of heat is dissi-
pated. We already know that too much heat
can spoil the properties of a semiconductor so it
must be limited. The limit is set by the maximum
power dissipation parameter, P- emax It is easy to
calculate what the power dissipation is likely
to be; it is the dissipation you would get if you
replaced the transistor in the circuit with a
resistor having the same ohmic value as the
collector load.

Table 1 gives you some typical values of para-
meters for some common transistors of varying
types, powers and polarities.

Table I: THE MORE IMPORTANT CHARAC-
TERISTICS OF SOME COMMON TRANSISTORS

Type Polarity P. max Vela° Vcoo Veins lc max hFE

BC108 npn 300mW 30V 20V 5V 100mA 240
2N2926 npn 200mW 18V I 8V 5V 100mA 150
BFY5I npn 800mW 60V 60V 6V IA 70
BFX13 pnp 300mW -20V - I 5V -5V IOOmA 120
2N3702 pnp 360mW -40V -25V -5V 200mA 60
AC I 26 pnp 500mW -32V -32V -10y 100mA 100
0072 pnp 1 25mW - I 6V -16V -3V I 25mA 50
0C26 pnp I 2W - I 6V - I 6V -10V 3.5A 50
0C36 pnp 30W -80V -32V -40V I OA 70

Fig. 6(a) (below). The circuit diagram of
the "Electronic Candle" which illustrates
positive feedback.
Fig. 6(b) (right). The circuit of Fig. 6(a)
wired up on the Demo Deck. Ensure that
PCC1 is close to LP1.

PCC1
ORP12

O

VR2
5k.f2

LPI
6V
0.06A

BC11088
BI
9V

ELECTRONIC CANDLE EXPERIMENT
We shall now make a simple working circuit

using the circuit diagram of Fig. 6(a). This is
wired up on the Demo Deck as shown in Fig.
6(b). Connect the ORP12 (light dependent resis-
tor) very close to the LP1 on the Demo Deck as
shown below. Set VR2 to zero ohms. The poten-
tial at the base of TR1 will be zero, therefore no
current will flow between collector and emitter.
Now, in a reasonably lit room, increase the value
of VR2. At a certain point the potential at the
base will reach 0.6V (set by the potential div-
iding effect of PCC1 and VR2) and the transistor
will start to conduct (the bulb will glow dimly).

Continue to increase the resistance of VR2;
the current flowing through PCC1 will now pass
into the base/emitter circuit of the transistor in
preference to the higher resistance path through
VR2. This base current will cause TR1 to pass
more collector current until the bulb is fully
illuminated.

When you reach this point (the minimum
value of VR2 that will give full illumination) try
casting a shadow over PCC1, the lamp will go
dim and ultimately go out altogether as h
reduces due to the resistance of PCC1. We did a
similar sort of thing in Teach -In Part 4.

The difference is that we now have a circuit
that is much more sensitive to small changes in
light level which is brought about by the transis-
tor amplifying the current from the photo
resistive cell.

If you place the cell very close to the bulb in
a dimly lit room you can set the value of VR2 so
that the ambient lighting does not turn the
transistor on, but the light from the bulb will.

- B1

LPI

O 0 0 0 0
0 0 0 0 (

O 0 0 0 0

O 0 0 0 0
TRI 0 0 0 4

0 0 0 0
0 0 0 4

0 0 0 0 0 0 0

O 0 0 0 60 .0 0 0 0
0 0 0 0 0 0 0 10

O 0 0 0 0 0 0 0 0

VR2

0
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Break the light path between the bulb and the
cell and the bulb goes out and stays out. Now
use a match or lighter to provide a stimulus of
light. Bring it close to the bulb/cell assembly
and the bulb lights up; you can now remove the
match and the bulb will stay on because its own
light output is holding the transistor on. This is
called "positive feedback" and in this circuit
will provide an amusing party trick-especially
if assembled to look like a candle.

A bit of practice at "snuffing" the candle with
the fingers (actually you are breaking the light
path between the bulb and the cell) will make
the effect even more astounding.

Photograph of the Demo Deck set up for the
Electronic Candle Experiment showing the lamp
being "lit" by the light emitted from the lighter.

TEACH -IN PART 6-ERRATA
Fig. 4(b) last month shows a lead connected

wrongly. The lead from the junction of R3 and
the negative meter terminal should go to the
negative end of VR1 (not the wiper as shown)
i.e. the one connected to the battery negative.

Next month: Multivibrators. The components needed
for next month in addition to those already acquired are:
resistors 22 kilohm (2 off), 100 ohm (I off); capacitors 0.1/4F
polyester (2 off), 500µF elect. 12V (I off); transistors BC108
(I off); diodes 0A91 (I off).

Ruminations
By Sensor

Not so Clever
The coal miners' strike has

shown how dependent we are,
in this age of high technology,
on the efforts of men who work
in damp, dirty and often dan-
gerous conditions.

I find it difficult to compre-
hend that on one hand the semi-
conductor industry owes its exis-
tence to the ability to obtain
and to process materials with
an impurity content of less than
ten parts in a thousand million,
and to operate with tolerances
down to one millionth of a metre,
while on the other hand men
have still to dig fossil trees out
of the earth (albeit with mechani-
cal assistance) so that these fos-
silised remains can be burnt to
boil water in order to raise steam
374

and to generate electricity! With-
out coal and electricity there
would be no semiconductor in-
dustry; truly our idol has feet of
clay!

Let There be Light
Have you heard about the old

lady who telephoned the C.E.G.B.
to complain that, during the
power cut, the buses were pass-
ing her house with all their
lights on? She also said that she
could manage to get along quite
well without the electricity, ex-
cept for the little light in the
hall, and could they please leave
that one switched on.

Many people must have been
irritated, in the early days of
the strike, to see street lights
blazing all day and switched off
at night, due to their electric
clock switch mechanisms getting
umpteen hours behind. To the
electronics man the answer to
this problem is so simple-a light
operated switch, either using dis-
crete components or in integrated
form.

A recently introduced inte-

grated circuit provides the neces-
sary photo cell, level sensor and
time delay all on one tiny chip
of silicon and complete with lens.
It could operate a relay or, bet-
ter still, work into a switching
transistor controlling the street
lamp directly.

Some years ago, I was shown
around a large generating station,
where, tucked away in a dusty
corner there was a cast iron
box about the size of a domestic
cooker. This apparatus was in-
stalled at the station about
twenty five years ago and its
purpose was to switch on all the
electric street lamps in the town.

When switched on it produced
a ripple which was superimposed
on the mains. Sections of street
lighting were grouped together
under the control of master
switches, spread throughout the
town, which were operated by
switching on the ripple equip-
ment. The system had been
in use but for some reason, un-
known to my guide, had been
discontinued. It would have been
a blessing during February 1972.
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Watch for these features in the

Probably the most useful of all test
equipment is a multimeter and next
month we show you how to build a
fairly simple one that will meet the
needs of most constructors.

Wash in wipe
We have produced one very popular car wiper accessory
now we are going to describe another. This unit starts
the wipers automatically when the washers are used,
keeps the wipers going for a pre -determined time, and
then turns them off. For all 6 and 12V cars fitted with
washers and self parking wipers. Extremely useful with
the Windscreen Wiper Control or just on its own.

Light to Sound Converter
A project for those who like to experiment. This unit
produces an audio tone, the frequency of which is depen-
dent on the light level sensed by a photocell.

Also ...
A new feature for all

beginners and constructors...
GUIDE TO CIRCUIT SYMBOLS
A new feature for all beginners and constructors; Guide To
Circuit Symbols. We explain the symbols and show you
what the components look like. Starting next month.

On sale Friday, May 19
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MODERN research calls for accurate Measure-
ment and comparisons, and with this in

mind this device was designed to help the bee-
keeper assess the performance of his beehives
more definitely, and to compare the different
strains of bees under the same working condi-
tions and so help to breed a strain which will
produce the most honey under all the difficulties
encountered in our changing climate without
the rather nasty habit of the English bee, of
attacking the bee -keeper as soon as he appears
anywhere near the hive.

\cif

Approximate,
cost of

components
£ 2.20 plus case

Use this 'electronic eye'
to monitor the busyness
of your bee -hives

By
G.A.Cozens

The Bee Counter is an instrument which
records the number of bees entering the hive,
and used in conjunction with other devices such
as a wind speed indicator, a wind direction
indicator, an air temperature thermometer, a
maximum/minimum thermometer, a rain gauge
and a sunshine recorder, then some degree of
assessment can be made, and some basis estab-
lished for the bee -breeder to work upon his
main goal-lots of honey from a reasonably
good tempered, busier bee.

The Bee Counter makes use of the fact that
bees are highly organised in their habits, and
utilises the bees sense of sight and smell. These
bee "characteristics" are used in the design of
the cabinet housing all the circuitry which is
described later in full detail.

THE CIRCUIT
The complete circuit diagram of the counter

is shown in Fig. 1 and is basically an amplifier
which works as follows.

The lamp LPI, which is always "alight" when
376 Everyday Electronics, May 1972



R1

20-560
R2
68k.0

R3
1.2k11

TR1
0072

R5
13-20.0

sKi PLI

TR2 PL2
0C26

e

LP1
12-14V
0.75W

PCC1
ORP12 R4

ISO
1.2k0

(ELECTROMAGNETIC
COUNTER

1-T-
B1

12V

the unit is switched on, illuminates the light
dependent resistor, PCC1, and causes its resist-
ance to be at a low value, about 100 ohms.

The l.d.r. and R2 form a potential divider
circuit and under "illuminated conditions" of
the l.d.r., a positive voltage with respect to the
emitter, is applied to the base of TR1 causing it
to be in a conducting state.

With TR1 conducting, a negative voltage is
applied to TR2 base with respect to the emitter
and consequently TR2 is "off" (not conducting).

When the light path between LP1 and PCC1
is broken, the resistance of PCC1 increases con-
siderably (to about 100 kilohm for complete
"blackout"). This causes the potential at TR1
base to go negative and turns it "off". This state
of TR1 causes the voltage applied to the base of
TR2 to go more positive and causes it to switch
"on" i.e. conduct-current flows through TR2.

When current flows through the emitter leg
of TR2 containing the relay coil in the counter,
the relay is energised.

When the light to PCC1 is restored, TR2
switches "off" and the counter is de -energised
and springs back to its off position and in doing
so mechanically adds "one" to the counter
readout.

The arrangement of LP1 and PCC1 in the case
is so devised that the bee, on entering the hive,
breaks the light path between these devices
and its entry is thus recorded.

The 13-20 ohm 3 watt resistor, R5, in the col-
lector circuit of the power transistor, TR2, is
to prevent damage to the counter or the transis-
tor if the entrance passage to the hive should
become blocked, as once happened in the
prototype when a drone got stuck in the narrow
part.

A heavy duty battery is required to operate
the Bee Counter since current drain is substantial
-250 mA when TR2 is "off" and 400 mA when
TR2 is "on" at 12V. A car battery is therefore
recommended to supply the power. The cost of
this battery is not included in approximate cost.

The voltage is fairly critical as it must be
sufficient to operate the counter, but not high
Everyday Electronics, May 1972

Fig. 1. The complete
circuit circuit diagram
of the Bee Counter.

   
Resistors SEE

R1 20-561.1 3 watt
R2 68ki).
R3 1 21d.2 TAI KR4 1 2ki2
R5 13-20i2 3 watt
All watt carbon
stated

Components

10% unless otherwise

Transistors
TR1 0072 (or similar) germanium pnp
TR2 0C26 germanium pnp

Light Dependent Resistor
PCCI ORP12

Micellaneous
LP1 12-14V 0.75W bulb and holder
PL1, PL2 Wander plugs, 1 red 1 black (2 off)
SK1, SK2 Sockets to suit plugs PL1, PL2
81 12V battery-heavy duty rechargeable type

(Not accounted for in cost box.)
Counter: Post Office type 14C 4.2i1 4 figure
readout. Cedar wood, Perspex and adhesive,
Paxolin, wood screws, 4 B.A. nut and bolt,
wood glue.

enough to cause overheating of TR2 or
counter coil in the event of the passage being
blocked for long.

If the apparatus is disconnected every night
the battery will last at least a week on one
charge.

the
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R5

R5

©=VERO PINS

0072

+ve
SK2

SPOT

FIXING HOLE

CUT OUT TO
CLEAR PCC1

VIEWED FROM UNDERSIDE

PCC1
-ve
SK1

0C26

R1

RI

Fig. 2. The layout of the components on both
sides of the Paxolin board. Veropins are used
for attachment.

Variations in performance can be dealt with
in several ways. The lamp should be bright
enough to turn off the amplifier, but not any
brighter than necessary. This is best adjusted
by altering the series resistor R1, which may be
increased to as high as 56 ohms.

Also, the size of the light hole can be varied,
or a part of the 1.d.r. painted over so that it has
less area exposed, until the instrument is
sufficiently sensitive, but positive in its action.

THE COUNTER
The electromagnetic counter used is a Post

Office type. It has a four digit readout and can
thus count up to 9,999. The maximum count rate
is ten per second.

COMPONENT WIRING
Most of the components of Fig. 1 are mounted

on a piece of Paxolin size 412 x 114 inches with a
cut-out as shown along one side to accommodate
the light dependent resistor, PCC1.

Both sides of the board containing the com-
ponents are shown in Fig. 2.

Veropins are used for mounting the com-
ponents in position and small holes should be
drilled where indicated to accommodate these
pins.

Three more small holes of the same size should
be drilled to take the leads of TR1 as shown.

Drill the component board fixing hole and the
four holes for transistor TR2; (see reverse side
of component board Fig. 2); 18in. diameter holes
will do for all five holes.

Begin assembly by pushing in all the Veropins
and then attach TR2 to the board using two
small nuts and bolts.

The connection to the collector of TR2 is via
its casing, so a solder tag should be attached to
one of the securing bolts to enable this con-
nection.

Attach and solder all the components, link
wires and flying leads as detailed in Fig. 2
making sure a heat shunt is used when soldering
in TR1, which incidently should be the last com-
ponent connected.

The l.d.r. should be attached to the board
via 6in. long flexible leads.

The flying leads to the counter should be about
4in. long.

The two wander sockets used for battery
connection to the counter, are attached to
the end of the case which is made from a piece
of Paxolin, dimensions are given in Fig. 3.

The connection wires from the wander sockets
to the component board should be about 4in.
long.

Connection to the battery is made via two
wander plugs and a length of twin flex.

Fig. 3. Dimen-
sions of the
end made from
Paxolin to ac-
commodate the
wander sockets
for battery con-
nection, and
counter readout.

COUNTER FIXING

COUNTE
READOUTR

HOLE

.n11
0 0ftwo -2/10

+VE

0
-VE

0

2 /;

31/4
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CLEAR PERSPEX WINDOW IN TOP 31/2"X 21/2" X 1/8"

TOP OF ENTRANCE
TUNNEL 21/4" x 21/4"

CLEAR PERSPEX.
END WINDOW 31/4 X 21/2 X1/8

EXIT WINDOW

2V 13/Z

ENTRANCE TUNNEL
TOP, SIDES AND RAMP
PAINTED MATT BLACK

HOLE FOR PCC1

HOLE FOR LIGHT BEAM 1/49 DIA.

HOLE FOR WIRES
TO BULB

Fig. 4. Details for constructing the case of the
Bee Counter.

1/4"

T

21/2"

ENTRANCE
TO HIVE

COMPONENT BOARD
FIXING HOLE

1-17/10"--4-7-4
8/1c7

SUPPORT

TAKE -OFF PLATFORM

UNDERSIDE OF BASE

HOLE FOR LIGHT
BEAM le DIA.

PAINTED MATT BLACK

22/ "
1/8 PERSPEX 10

COVER FOR EXIT
TUNNEL

LILLIPUT
BULB HOLDER
AND BULB

141o"

SLOT FOR BULB

3/16 DEEP

2 B.A. CLEARANCE

BRACKET FOR
FIXING COUNTER ----
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A photograph of the proto-
type with top and tunnel
lid (which holds PCCI in
position) removed. The
photograph clearly shows
the entrance and exit tunnels
(labelled IN and OUT re-
spectively). The take -off
platform, made from Per-
spex, is located just beneath
the exit cut-out, and is glued
in position with Perspex
adhesive.

EXIT AND ENTRANCE GEOMETRY
As said before, this device and its design

utilises the bees' senses of smell and sight. From
inside the hive, the exit from the hive appears
as a bright opening to the outside world and so
the exit path through the instrument must be
a tunnel with transparent sides and top to allow
this condition to be fulfilled.

In the instrument this tunnel slopes upwards
so that when the bee emerges, it finds itself on
a platform of Perspex, about 34in. wide, situated
above the hive base, and flies away.

When it returns, it will land on the hive base
(landing/alighting board) and walk towards the
hive.

The entrance to the hive is now through the
Bee Counter which is a tunnel painted matt
black; when the bee walks along the front of the
instrument and reaches this tunnel it will enter.

On entering, the tunnel becomes narrower
and at the same time slopes upwards until it is
just wide enough for a single bee to pass.

There is a lamp under the narrow part, with
a hole in the floor of the tunnel, made up to the
level of the floor with Perspex cement so that
light can shine up through it.

The light dependent resistor is situated in the

roof of the tunnel and as the bee walks between
this and the lamp, the light beam is cut and the
circuit activated.

Positions of the "electronics" within the case.
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CONSTRUCTION OF CASE
Cedar wood should be used to construct the

case as this material will be readily acceptable
to the bees.

Cedar wood will also withstand the weather
without the need for painting but it is well to
remember that if the counter is to be used in
exposed outdoor conditions, weather protection
becomes an important consideration, whereas
in laboratory conditions it is not so.

The best compromise for an outdoor installa-
tion is a shelter which will keep off the rain.

First of all make all the wooden parts of the
case as detailed in Fig. 4.

Now solder the two thin flexible covered wires
to the bulb holder tags and screw in the bulb.
These wires are led out through the top of the
base and the bulb assembly is glued in position.

It is not likely that the bulb will need re-
placement because it is "under run" and there is
a 20 ohm resistor (RI) in series with the bulb
which reduces the light and heat dissipated in
the bulb.

When the glue has set, fill up the light hole
with Perspex cement so that it comes flush with
the passage floor.

Glue down the two sides of the tunnel so that
the width of the narrowest region is '4in. Paint
the tunnel top, bottom and sides a matt black.

The light dependent resistor should be a push
fit into a hole in the tunnel roof.

Glue and screw the front and back to the
base and glue the exit ramp in position. Drop
the tunnel roof into position indicated. The
other parts of the case are made from Perspex
and their dimensions are given in Fig. 4.

With these made we can proceed with the
assembly.

ASSEMBLY
Begin by screwing the Perspex side and top

windows in position as indicated. Glue the Pers-
pex platform to the front and place the Perspex
exit guide in position.

Now solder the two wires from the bulb
holder to the component board as detailed in
Everyday Electronics, May 1972 381

Fig. 2, push the l.d.r. in position and then attach
the board to the back of the case by means of
a 4 B.A. nut and bolt. This bolt should be
countersunk into the back so the back is flush
with the front of the hive. If there is a gap here,
the bees will try to go in or out through the
smallest crevice.

Attach the wander sockets to the Paxolin side
and solder to the appropriate flying leads from
the component board. Next screw the Paxolin
side to the case.

When the flying leads to the counter have
been connected, fit the counter into its locating
holes, (one end in the Paxolin and the other in
the bracket on top of the Perspex exit guide)
and secure with nuts. The counter digits should
be visible through the slot in the Paxolin side.

Screw the top on and the unit is complete.

CAPACITY AND POSITION OF CASE
The single entry counter (as this is) is only

suitable for a three or four frame hive, since
with a full scale hive the returning bees would
sometimes overload the tunnel capacity.

The maximum a single entry counter can
handle is about 60 per minute.

For a full scale hive a three entry counter is
necessary. This means the entry tunnel is divided
into three passages, each with its own light beam
arrangement, amplifier and counter.

Whereas the single entry model is only 6I4in.
wide, which is about right for most observation
hives, it is better to make the three entry model
16'2in. wide so that it takes up the whole width
of a Standard National hive.

When the counter is put in front of the hive
the hive should be moved back by a distance
equal to the depth of the Bee Counter, in this
case 314in. so that the point of entry is exactly
as it was without the counter.

When this is done the bees will soon get used
to the new conditions and will be using the exit
and entry passages without any confusion. g



A simple, easy to construct self-
contained locator giving a meter
indication of buried metal.

3E/

By D. Bollen

proximate,
r. cost of

:components
£ 4.00 plus case

metal locator described in this article
was designed for simplicity and ease of

operation. A single transistor circuit is used to
give a clear meter indication of the presence
of buried metal without the need for head-
phones or a nearby portable radio as used by
some locators. Under typical operating condi-
t ions the instrument will detect a 2p coin at a
depth of about 1 inch.

CIRCUIT OPERATION
The complete circuit of the metal locator is

shown in Fig. 1. Transistor TR1 acts as a com-
mon base oscillator with positive feedback
between collector and emitter controlled by
trimmer C4. Search coil inductor Ll is tuned by
C2 to give an oscillation frequency of 100kHz.

When the circuit is functioning, Ll will induce
eddy currents in nearby metal and this transfer
of energy causes an increase of TR1 emitter
current. Although small, the accompanying
hange of d.c. voltage across R3 can be detected

by a sensitive null (or zero registering) volt-
meter.

Tn Fig. 1 the d.c. null voltmeter consists of R3.
R4 R5, R6 and MEl. Capacitor C5 is included
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ti

to remove unwanted a.c. from the voltmeter
input, and diodes Dl and D2 protect the meter
movement against overload.

At a certain setting of C4, the d.c. voltage at
TR1 emitter will equal the voltage at the junc-
tion of R5 and R6 so that no current flows
through ME1; this can be taken as the normal
operating point for the circuit. If metal is
brought close to Ll, the emitter voltage of TR1
will rise by several millivolts in relation to the
voltage at the junction of R5 and R6, and the
meter will read.

Full scale sensitivity of the null voltmeter is
around 150 millivolts. Metal Locator response is
shown in Fig. 2, where meter reading is plotted
against depth for three weights of metal.

CONSTRUCTION
Commence construction by cutting a piece of

0  1 inch matrix plain perforated circuit board to
a size of 3.1 by 1.4 inches, and drill holes to
take C4, VR1, and S1 (see Fig. 3).

Cut two brackets from a length of 12 inch
aluminium angle and drill to accept the meter
terminal screws and 6B.A. circuit board mount-
ing screws.

Bolt the brackets to the circuit board, com-
plete with solder tags, and insert all terminal
pins in the positions shown in Fig. 3.

With C4, VR1, and S1 in place on the circuit
board, proceed to mount and solder the remain-
ing components in the following order; resistors,
capacitors, wire links and leads, diodes and the
transistor, using a heat shunt to protect the
diodes and transistors while soldering them.

Obtain a plastic beaker with lid (of minimum
dimensions 5 inches high by 212 inches diameter)
and cut away the centre of the lid to accept the
meter MEI. Next, drill holes in the beaker for
Ll leads, woodscrews, and to allow access to
the circuit board controls, see Fig. 4.

When following the step-by-step instructions
in Fig. 5, for making up the search coil Ll,
ensure that the pile windings can slide easily
off the 5 inch diameter former. Short strips of
insulating tape, placed sticky side out around
the former, will hold the turns together and
facilitate removal of the coil. Do not use Sello-
tape for this purpose as it is likely to damage
the wire.

The metal locator frame (Fig. 4 and 6) consists
of a chipboard or plywood handle, a 58 inch
diameter dowel pole, and two s.r.b.p. or Perspex
sheets for the search head. Screw and glue the
handle to the pole and then glue the other end
of the pole to the search head top board, this
assembly can then be painted.

To complete the construction, screw the

SEARCH
COIL
LI

SET
ZERO
FINE

RI
100k.0

CI
0.22p F

C2 als
5600pF

VR1
IOU

SET ZERO
COARSE

a

DI 0A81

02 0A81

Rd 47012

um CS
/pF

0

SI

0
ION-OFF)

RS
1k12

MEI
50pA R6

1102

81
9V

T
Fig. 1. Circuit diagram
of the Metal Locator.
The search coil L1 is
mounted in the locator
head and the dotted
lines are the connecting
wires to the circuitry.
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Fig. 2. Response curves of the Metal Locator.

plastic beaker to the pole opposite the handle,
securely clamp the search coil between the
boards, run twin leads from Ll to the beaker,
and position the battery.

In the prototype, the battery was held in place
behind the meter with a rubber band, as shown
in the photograph, but it could equally well be
fixed inside the beaker with a small clip or
elastic band.

SETTING UP
Adjust VR1 to mid track, C4 to minimum

capacitance (unscrewed), and switch on. The
meter pointer should go beyond full scale. With
the search coil well away from metal objects,
screw in C4 until the meter reads somewhere
between zero and full scale. Trim for a zero read-
ing with VR1.

A
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N
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F
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OPERATING LICENCE
The Metal Locator described in this article
is designed to operate in the frequency
band specified by the Ministry of Post and
Telecommunications (16 to 150kHz). The
circuit design of the locator should not be
altered in any way that may affect the
operating frequency.

A licence must be obtained before using
the locator; this costs 75p for 5 years. An
application form for a licence is obtainable
from the Ministry of Post and Telecom-
munications, Waterloo Bridge House,
Waterloo Road, London, S.E.1.

If the meter fails to read, or no response is
obtained from adjustment of C4, check for
wiring errors.

A certain amount of drift will be evident
immediately after the locator has been switched
on, therefore allow the circuit to settle down
and then readjust C4 and VR1. Locator response
can then be checked with metal weights and
compared with Fig. 2.

Increased sensitivity can be achieved by reduc-
ing the value of C3 to 0 .15pF, but this will
enhance circuit drift to the point where frequent
adjustment of VRI is necessary. Conversely,
drift and sensitivity will be reduced if C3 is
increased in value.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 22 24 26 28 30

B

A

0 0 0 0
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O
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O
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O

o .0 o o o o 0 o o o 0 o o o o o(Do

CO

C4

S1

0 0 0 0 0 0
0
0
0

O

O
O
O
O

O
0

0 0 0 0 0 0 0 0 0 0 0 0

BC108

VIEWED FROM
UNDERSIDE

0 0 0 0 0 0 0 0 0 0 0
R5

VR1

0
0

ALUMINIUM
BRACKETS 0

R6 \ 0zA

ME

ME 1

Fig. 3. Top and underside
views of the circuit board
and meter assembly.
The circled connections
represent the terminal pins
used in the construction
of this item. These pins are
clearly indicated in the top
diagram.
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S1

Cd

CONNECTIONS
TO Li

S.R.B.P. OR
PERSPEX

PLASTIC BEAKER
/WITH LID

THICK CHIPBOARD OR PLYWOOD

HANDLE SCREWED AND GLUED TO POLE

Fig. 4. Construction and assembly of
the beaker and handle.

(c)

Fig. 5 (a). Coil wound on former (b) Coil
removed from former and bound with tape
(c) Shaped coil.

(a)

HOLE FOR
COIL LEADS

(b)

5/8 DIA. X 33" POLE

Fig. 6. Construction of the locator
head showing how the coil is held / /
in position.

COIL

TWIN CABLE TAPED TO
POLE AND SOLDERED
TO COIL LEADS

gwafforAmmo.....dramirmoriwritear
OlIffifffimmewsw,=.nammommwwww

POLE GLUED TO
TOP BOARD
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Components .

Resistors
R1 100ki2
R2 1 -21d2

R3 47012
R4 470w
R5 1kS2

R6 1 kit
All + 10% watt carbon.

Capacitors
Cl 0-22pF polyester 250V
C2 5,600pF polystyrene
C3 0-22/iF polyester 250V
C4 500pF mica compression trimmer
C5 1 elect. 12V

Semiconductors
TR1 BC108 silicon npn
D1 0A81
D2 0A81

  

Meter
ME1

SIIO1E
TALK

501/A f.s.d. moving coil. SEW type
MR 38P

Switch
S1 S.P.S.T. sub -miniature toggle

Miscellaneous
VR1 10kS2 miniature carbon T.V. type preset
B1 PP3 battery. Circuit board 3.1 inch by
1.4 inch plain, perforated 01 inch matrix
Veroboard and Veropins. 26 s.w.g. cotton
covered or enamelled copper wire, plastic
beaker (see text), connecting wire, wood and
screws for assembly, aluminium angle
for brackets.

USE
The locator is now ready for use and can be

used for beachcombing or searching the back
garden or waste ground. The locator may be
subjected to damp and the pole, in particular,
should be painted for protection if nothing else.

Photograph showing the construction of the
circuit board and meter mounted on the
beaker lid.

Continued from page 361
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DIAL READING

Fig. 8. Approximate output frequency for various
control settings.

2 0

FINAL ASSEMBLY
Final assembly amounts to attaching the front

panel to the box frame with self tapping screws,
fitting the battery inside and fitting rear panel.

The generator can be connected to the input
of any amplifier but the signal output level
should be adjusted in accordance with that
required by the amplifier input. To comply with
the calibration chart given in Fig. 8 turn VR1
fully anti -clockwise and fix the frequency control
knob to read zero. The output control knob is
fixed in the same way i.e., to read zero with VR2
fully anti -clockwise.

The Audio Tone Generator is now ready for
use and can be tried out in conjunction with a
tape recorder. El
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BRAND NEW
GUARANTEED

LARGEST SELECTION OF SEMICONDUCTORS RETURN OF POST
COMPONENTS SERVICE

TRANSISTORS TTL. LOGIC I.C. NEW PRICES
20301 20p 2113404 324p 40310 45p 130212L 139 89X28 321p NKT281 2719 1-11 12-24 1-11 12.24 1-11 12.24
211302
20303

209
20p

2113405
2N3414

45p
224p

40311
40312

359
474p

BCY30 2740
BCY31 30p

138)160 824p
1101161 8240

NKT401 8710
NKT402 90p

£p £p EP EP £p EP
0117400 020 0.18 SN7433 0.80 0 75 8117472 0.32 03026306 424p 2113415 224p 40314 3749 BCY32 50p B8X76 2242 NKT403 759 0117401 0.20 0 18 8117437 0.84 0.06 8117473 0 43 0 41

261308 30p 2N3416 3749 40320 474p BCY33 260 B8X77 2740 NKT404 6210 8117402 0.20 018 8517438 0 64 0 60 8117474 0 43 0 41
261309 SOp 2163417 374p 40323 3240 BCY34 30p 118X78 274p NKT405 750 8N7403 0 20 0 18 43517440 0.23 0 21 SN7475 0 45 0.44
2G371 15p 2N3570 £1.25 40324 474p BCY38 40p BSYIO 274p NKT406 8240 SN7405 0.20 0.18 SN744IAN 0.87 0.83 8117476 0.45 0.4420374 20p 2N3572 974p 40326 374p BCY39 600 B8Y11 2710 NKT451 99/7406 0.80 0.75 8117442 0.85 0.81 8537480 070 0 6520381 224p 2113605 274p 40329 SOP BCY40 50p B8Y24 15p NKT452 824P 8117407 0 80 0.75 13277443 2.86 2 70 8N7481 1.40 1 382N404 224p 2143606 2749 40344 2710 BCY42 15p B8Y25 152 NKT453 474p 8117408 0 20 0 18 0117444 2 86 2.70 8117482 0 87 0 82
2111196 20p 2163607 2£p 40347 674p BCY43 15p B8Y26 1710 NKT603F3219 8117409 0 20 0 18 0277445 2 50 2 40 8N7483 0 87 0 822N697 17p 2N3702 lip 40348 624p BCY54 324p B8Y27 1740 NKT613F 3241) 8,27410 0.20 0 18 0117446 1 00 095 8117484 2 00 185
211698 25p 2113703 10p 40360 424p BCY58 224P BSY28 1749 NKT674F 300 0767411 0.23 021 0117447 100 0.95 0537485 382 8.40
214706 1240 2113704 llp 40361 474P BCY59 221p 138Y29 1740 NKT677F 30P 09/7412 0 48 0 46 8117 448 1.00 0 95 8117486 0.33 0.302N7054 124p 2113705 10p 40362 674p BCY60 9700 BOY32 250 NKT713 25p 0117413 0.40 0 38 8N7449 1.00 0 95 SN7490 0.87 0.84
211708 15p 2113706 09p 40370 324P BCY70 20p BSY36 250 NKT781 301/ 0N7420 020 018 8117450 020 018 0217401 AN 1.21 1 10
2N709 624p 2113707 119 40406 5749 BCY71 25p BOY37 2.5p NKT10419 30P 9117923 0.51 0.47 89/7451 020 0 18 8147492 0.87 0.84
211718 25p 2113708 07p 40407 409 BCY72 1719 BSY 38 224p NKT10439 0247427 0.48 0.45 8/47453 0 20 0 18 8917493 0 87 0 84
211726 80p 2113709 09p 40408 524p BCZIO 274p 138Y39 2240 871P 0317428 0.80 0 75 8117454 0 20 0.18 SN7494 0.87 0 84
216727 80p 2113710 09p 40410 624p 130211 4240 1181740 324P NKT10519 9147430 0.23 015 8117460 0.20 018 0147495 0.87 0.842N914 1749 2113711 12p 40467A 670.0 BD116 11.124 BSY61 324p 3219 8167432 0 48 0 42 9117470 0.40 0.38 8147498 0.87 0.84
211918 174p 2113715 1145 40468A 35p BD121 65p B8Y52 3249 NKT20329
211918
29/929

30p
224p

2N3716
2113791

£1.30
12.08

40600
AC 107

5701)
30p

110123 8241/
BD124 809

148Y53 3719
1391/64 402

474p
NKT20339 MULLARD SUB -MIN ELECTROLYTIC

214930 274p 2113819 35p AC126 201/ BD131 75p BSY56 909 371p
2111090 2249 2113823 974p AC127 260 BD132 85p B9T78 471D NKT80111 C425 range axial lead Op each
2NI091 224p 2113854 2740 AC128 20p BDTIO 11474 768Y79 450 771D Values: 1(µF/V): 0114/64: 1/40; 1.8/25; 25/16; 25/84; 4/10; 4/40;
2N113I 25p 21138544 274p AC154 224p BDY11 21.621 B8Y82 624p NKT80112 64/6.4; 8.4/25; 8/40; 10/16; 10/64; 125/25; 16/40; 20/16; 20/64; 25/84;
2111132 25p 2163055 274p AC176 259 BDY17 £1.60 BSY90 5740 9742 25/25; 32/10; 32/40; 32/84; 40/16; 50/8.4; 10/26; 50/40; 64/10; 80/2.5;
2111302 174p 2N38554 80p AC187 624p BDY18 2145 1190954 120p NKT80113 00/16; 80/26; 100/6.4; 125/10; 125/16; 200/10; 320/54.
2111303 1700 2113856 80p AC188 874p BDY19 11474 BSW41 4249 21.12

SILICON RECTIFIERS
2161304
2N1305

224p
221p

21630564
21630.58

35p
25p

ACY17
ACY18

274p
25p

BDY20 21.121
130038 974p

BSW70 2749
C111 75p

NIKT80211
9249

2111306 25p 23138584 30p ACY19 25p B DY60 11.25 C424 274p NKT00212
2111307 25p 2113859 274p ACY20 250 11DY61 £14.5 C425 550 924p P I V 50 100 200 400 600 000 1000 12110
2111308 80p 2163859 3219 ACY21 250 BD Y62 1140 C426 400 NKT80213 IA 89 9p 10p 119 12p 15p 209
2111309 30p 2N3860 30p ACY22 20p BF115 25p C428 3710 924P 3A 15p - - 2249 -- 30p -
2111507 1740 2163860 11.50 ACY28 20p BF117 470p C744 80p NKT80214 64 -- - 25p 30p 8249 351 --
2111613 25p 2163877 40p ACY40 20p BF163 874p 01691 3710 9249 10A 30p 350 40p 97p 56p 86p 75p
2N1631 85p 27630774 40p ACY41 25p IlF1157 18p D16P2 40p NKT80215 154 36p 45p 48p 55p 65D 71p 1379
2N1632 809 2163900 8749 ACY44 40p BF173 19p 016P3 8749 9241/ 35A 709 800 90p 21.00 11 40 11-70 12 75
2111638 271p 2163900A 40p AD140 5200 BF177 80p D16P4 409 SKT80216 1 amp and 3 amp are plastic encapsulal ion.
2N1639 274p 2163901 9749 AD149 5700 BF178 300 GET102 30p 92411

DIODES & RECTIFIERS2N1671B 11.00
2111711 25p

2113903
2N3904

35p
lop

40150
ADM

8240
3740

BF179 30p
BF180 35p

GET113 20p
GET114 209

0020 75p
0C22 50p

2111889 324p 2143905 374p AD162 374p B1,181 3240 GET118 209 0023 800 0N344 100 44119 70 F8T3/4 220,2111893
2112147
2112148
2112160
2112193
2N2193.1
21121944
2912217
2112218
2112219
2112220
2112221
2112222
2N2270
2162297
2/42368

874p
1324p
674p
5740

40p
424p

30p
2709

23p
23p
25p
25p
30p

474P
300

174p

2163906
2144058
2164059
2114060
2114061
2164062
21642.44
2164285
2114286
2N4287
2N4.288
2114289
2N4290
2164291
2164292
2N4303

3710
1740

100
1210
1219
1210
474p
1719
171p
174p
17411
174p
174p
174p
121p
4710

AF106
AF114
AF115
AF116
AF117
AF118
A FI 19
A F124
A F125
AF126
AF127
A F139
A F178
AF179
A F180
A F181

424p
25p
25p
259
25p

621D
20p

2212
209
20p

17411
87411
424p
72411
524p
424p

BF184 26p
BF185 424p
BF194 171p
BF195 15p
14'196 9249
BF197 424p
BF198 421p
BF200 521p
BF224 14p
FI11225 19p
BF237 23p
BF238 230
BF244 23p
BFW61 471p
EFX12 2240
BFX13 224

GET119 20p
GET120 5249
GET873 1240
GET880 30p
GET887 20p
GET889 2249
GET890 224p
GET896 221P
GET897 224P
GET898 2.949
MJ400 11.074
MJ420 21.124
MJ421. £1.124
MJ430 21.024
312440 95p
M2480 971p

0024 800
0025 509
00213 274P
0028 6249
0029 624p
0035 500
0036 11240
0041 224P
0042 25p
0044 20p
0045 12)p
0046 15p
0070 15p
0071 1210
0072 1219
0074 3241/

137914 7p 045 17944129 15p
I N916 7p 44213 129 134031
1144007 209 447,15 129

111103 2215:

0410 20p

BY100118814143 178pp049 lOp

BA100 159
0447 8p

18120 120

44217 lop

134102 25p BBYy11.2224 41.75p4p

00847703

BY126 150

710%

18121 149 BA110 250
18130 8p 134119 159 0491 8p

BY164 57D

0479 7p

18131 10p BA115 7p BY127 17P
18132 129

813y111110 35P

0861 lOp

BYX10 222
188929220 SD

114141 170
0401049

77pp

19923 12p

81184114442 11.87;

0495 7p

IIYZI2
32988481841 3127;

Pp

0A200 7o
19940 59

11AX13 Op
08202Ttv,,07 8100,p

BYZ13 25p

2112369
21123694

1749
1742

2115027
2165028

5240
571p

A F239
A F279

424p
4710

BFX29 30p
BFX30 30p

31J481 £1.25
MJ490 £1.00

0075 2210
0076 22,p BRIDGE RECTIFIERS

"SCORPIO" CAP2972410
2N2483
2112484
2N2539
2112540
2112613
23/2614

4240
2749
32411
2219
2249
35p
80p

2165029
2N5030
2115172
2165174
2.3'5175
2165176
2N52324

474p
424p
1249
524p
5210

45p
80p

AF280
A F211
A8Y26
A8Y27
A8Y28
A8Y29
A8Y36

624p
324p

259
374p
2749
2719

25p

BFX42 874p
13141(44 3740
BFX68 971p
BFX84 25p
BFX85 8241/
BFX86 25p
BFX87 274p

MJ491 11474
M21800 112.170
MJE340 MP
51J E520 809
31.1E521 732
MPF102 4249
MPF103 8749

0077 30p
0081 20p
00810 22Ip
0083 25p
0084 25p
00139 3249
00140 324))

A. PIV
1 100 37p
1.4140 57p
2 50 820
2 200 410

A. PIV
4 50 800
4 100 70p
4 400 80p
6 50 62p
6 200 80p

DISCHARGE IGNITION
SYSTEM

(As printed in P.E. Nov.
'71). Complete kit E10.00

P. & P. SOp.
2962646 524p 23/5245 45p A8Y50 25p BFX88 259 MPF104 3719 00170 30p 2 400 48p 6 400 21 10
2112696 320p 2165246 4210 A SY51 32011 BFX89 8240 MPF105 3740 00171 30p

THYRISTORS (SCR)
PIV 50 100 209 300 400
14 25p 2749 374p 40p 476p
4A 40p 45p 55p -- 60p
7A 82p 871 929 ---21129
T1C47 0.6 amp. 200 Ply 55p.
Also 12 amp. 100 PIV 75p
2113625 at £1.1200

MULLARD C280 M/FOIL
CAPACITORS
0.01, 0.022, 0033, 0 047 39 each, 010.. 9p each
0.15, 0.22, 0.33.. bp each
0.47 .. 9p
0.68 llp
1/./F 14p

2312711
2142712
2112713
2112714
2112865
2112904
2N29044
2142905,
2N29054

259
25p

2749
309

6249
309

3210
870p
409

2165249
2165265
2165266
2115207 12.624
21'5305
2165306
2N5307
2115308
2165309

874p
13.25
1246

371p
40p

374p
1374p
624p

ASY54
40Y86
AU103
48221
BC] 07
130108
BC109
BC113
Bello

25
824P

£1.25
424p

lOp
10p
10p
16p
15p

BFX93A 701
BFY10 821p
BFY11 424p
BFY17 2219
EFY18 3249
BFY19 324p
13F1/20 1150
BFY21. 421p
BFY24 95p

MP83638 821P
NKT0013 4749
NKT124 4219
NKT125 2710
NKT126 270P
NKTI28 2749
NKT135 270P
NKT137 8249
NKT210 80p

0C200 40p
00201 60p
00202 75p
00203 424P
00204 424p
00205 900
00207 75p
°CPT) 424p
ORP12 500

2112906 25p
2N29064 274p
2N2907 SOp
2112923 15p
2112924 150
2112925 150
2112926

Green 14p
Yellow 1219
Orange 120p

2113011 30p
'2N3014 324p
2143053 18p

2115310
2375354
2165355
23/5356
2375365
2315366
2N5367
2165477
29005
28020
28102
28103
29104

421p
271p
274p
321p
474p
3219
574p
371p

750
£2.00

50p
25p
25p

BC118A
BC118
110121
BC122
BC125
BC126
BC140
11C147
BC148
BC149
BC152
BC157
BC158

15p
lOp
20p
20p
209
20p

3740
10p
100
120

1710
20p
llp

BFY25 25p
BFY26 20p
BFY29 50p
BFY30 50p
BFY41 50p
BFY43 624P
BFY50 23p
BFY51 20p
BFYII 23p
BFY63 170p
BFY564 574
BFY76 30p
BFY76 4219

NKT211 SOP
NKT212 SOD
NKT213 300
NKT214 2240
NKT215 2240
NKT2113 8749
NKT217 424p
N.KT219 809
NKT223 2740
NKT224 25P
NKT225 2249
NK T229 SOP
NKT237 359

0696 I 50p
P3464 2210
TI834 82014
TI843 27p
T1844 lOp
T0345 lOp
TI846 llp
T1847 119
T1848 1245
T1849 1240
TI850 1710
T1851 124p
T1852 12111

1.5µP 219
2.2µF 25pVEROBOARD

0.15 0.1
Matrix Matrix

24 X 31 in 17p 23P
2 x 5in 25 lop
3f4 X 31 in 25p0 25p
31 x 5in 30p 29p
5 x 17in (Plain) 83p --
Vero Pins (Bag of 36) 20p
Vero Cutter 450
Pin Insertion Tools (1 and .15

matrix) at 559.

WIRE -W017111) RESISTORS
2.5 watt 9% (up to 270 ohms

only). 7P
5 watts 5% (up to 8.2k Q only), Op
10 watt 5% (up to 251(1 only),

10p

POTENTIOMETERS
Carbon 

2113054
2N3055

489
82p

29501
28502

324p
35p

BC159
11C160

122
624p

BFY77 5710
BFY90 8710

NKT238 250
NK T240 2740

TI853 2240
T0960 224D OPTOELECTRONICS

Log. and Lin., les.4 switch, 180
Log. and Lin., with switch, 259.

2113133 309 20503 274p BC167 llp BFW58 2740 NKT241 271p T1861 259 MINITRON 3015F SEVEN Wire -wound Pots (3W), 38p.
2113134
2/43135
2113136
2113390
2113391
2N33914
2113392
2373393
2143394
2N3402

30p
25p
25p
25p
209
30p

1740
15p
15p

224p

31183
311128
316140
311141
3N142
3N143
3N1.52
R.C.A.
40050
40251

409
70p

774p
724p
550

674p
8740
524p
55p

324p

BC168B
BC168C
BC169B
BC189C
130170
BC171
BC172
BC175
BC182
11C183

100
llp
llp
129

1210
15p
159

224p
100
099

BFW59 25p
115,4,60 25p
BPX25 £1.85
BPX29 £140
BPYIO £1.45
BRY39 1171p
118/(19 174p
B8X20 171p
118X21 3740
BBX26 45p

NKT242 209
NKT243 8219
111TT244 1740
NKT245 20p
h K _61 200
NKT262 800
NKT264 209
NKT27I 209
NKT272 209
NKT274 200

T1862 27)p
TIP29A 50p
TIP304 801/
TIP31A 8249
TIP32A 75p
TIP334

110240
TIP344 £205
TIP354 £290
TIP36A £3 68

SEGMENT INDICATOR £2.00
TIL 209 LIGHT EMITTING

DIODE (RED) 0.359.
59900 PHOTORESISTOR 38p

Twin Ganged Stereo Pots, Log.
and Lin., 40p.

PRESETS (CARBON)
0.1 Watt 6p VERTICAL
0 Watt 89 OR
0.3 Watt 719 HORIZONTALRESISTORS

Carbon Film
k watt 5%, 11, 4W, 1W & 2W

watt 5%, 1p. E24 Series. THERMISTORS
2113403 224p 40309 32/0 BC184 llp 138X27 4710 NKT275 2014 watt 5%, 14p. 1153 (8TC) £1.270 VA3705 95p

Post & Packing 13p per order. Europe 25p. Commonwealth (Air) 65p (MINI.) w 2% MO 49. K151 (1k) 12p VA1077 20p
Matching charge (audio transistors only) 15p extra per pair. 1 watt 19%, lOp. }W& OW Mullard Thermistors also in

Prices subject to alteration without prior notice. 2 watt 10%, 6p. E12 Series. stock. Please enquire.

Tel. 01-452 0161/2/3 A. MARSHALL & SON Send 15p for Comprehensive price lists CALLERS WELCOME

Telex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 HRS. :ifs/dr.-FRI.

Everyday Electronics, May 1972 387



In just 2 minutes, find out how
you can qualify for promotion or
a better job in Engineering . . .

That's how long it will take you to fill in the coupon below. Mail it to
B.I.E.T. and we'll send you full details and a free book, B.I.E.T. has
successfully trained thousands of men at home-equipped them for higher
pay and better, more interesting jobs. We can do as much for YOU. A
low-cost B.I.E.T. Home Study Course gets results fast-makes learning
easier and something you look forward to. If you'd like to know how
just a few hours a week of your spare time, doing something constructive
and enjoyable, could put you out in front, post the coupon today. No
obligation.

WHICH SUBJECT WOULD INTEREST YOU?

Mechanical
A.M.S.E. (Mech.)
Inst. of Engineers
Mechanical Eng.
Maintenance Eng.
Welding
General Diesel Eng.
Sheet Metal Work
Eng. Inspection
Eng. Metallurgy
C. & G. Eng. Crafts
C. & G. Fabrication

Draughtsmanship
A.M.I.E.D.
Gen. Draughtsmanship
Die & Press Tools
Elec. Draughtsmanship
Jig & Tool Design
Design of Elec. Machines
Technical Drawing
Building

Electrical & Electronic
A.M.S.E. (Elec.)
C. & G. Elec. Eng.
General Elec. Eng.
Installations & Wiring
Electrical Maths,
Electrical Science
Computer Electronics
Electronic Eng.

Radio & Telecomms.
C. & G. Telecomms.
C. & G. Radio Servicing
Radio Amateurs' Exam.
Radio Operators' Cert.
Radio & TV Engineering
Radio Servicing
Practical Television
TV Servicing
Colour TV
Practical Radio &

Electronics (with kit)

Auto & Aero
A.M.I.M.I.
MAA/IMI Diploma
C. & G. Auto Eng.
General Auto Eng.
Motor Mechanics
A.R.B. Certs.
Gen. Aero Eng.

Management &
Production

Computer Programming
Inst. of Marketing
A.C.W.A.
Works Management
Work Study
Production Eng.
Storekeeping
Estimating
Personnel Management
Quality Control
Electronic Data

Processing
Numerical Control
Planning Engineering
Materials Handling
Operational Research
Metrication

Constructional
A.M.S.E. (Civ.)
C. & G. Structural
Road Engineering
Civil Engineering
Building
Air Conditioning
Heating & Ventilating
Carpentry & Joinery
Clerk of Works
Building Drawing
Surveying
Painting and

Decorating.
Architecture
Builders' Quantities

General
C.E.I.
Petroleum Tech.
Practical Maths.
Refrigerator

Servicing
Rubber Technology
Sales Engineer
Timber Trade
Farm Science
Agricultural Eng.
General Plastics
General Certificate

of Education
Choose from 42
'0' and 'A' Level
subjects including:
English
Chemistry
General Science
Geology
Physics
Mathematics
Technical Drawing
French
German
Russian
Spanish
Biology
B.I.E.T. and its
associated schools
have recorded well
over 10.000 G.C.E.
successes at '0' and
'A' level.
WE COVER A WIDE
RANGE OF TECHNICAL
AND PROFESSIONAL
EXAMINATIONS.

Over 3,000 of our Students
have obtained City & Guilds
Certificates. Thousands of
other cram successes.

?pee ngaWdhayynsotpdaoy, txheouthcino gu idt heyqaut tlay] 1turinterestsseylfin?toWsiothmoeutthilnogs i

of
an expert. Complete the coupon (or write if you prefer not to cut the page).
We'll send you full details and a FREE illustrated book. No obligation and
nobody will call on you ... but it could be the best thing you ever did.
BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY Dept B31, Aldermaston Court, Reading RG7 4PF

rm mom mu 800 la POST THIS CO UPON NOW gm" m
To: B.I.E.T. Dept. B31 Aldermaston Court, Reading RG7 4PF
Please send me book and details of your Courses in

I
U

Name Age ....
BLOCK CAPITALS PLEASE

Address

Accredited by the Council for the Accreditation of Correspondence Colleges.
I
I

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

SOWERS011E
Solder Absorbing Wick4 feet for 40p 'ree

Orientation Ltd
MAYFIELD, COVERACK

CORNWALL.

B.H. COMPONENT FACTORS LTD.
For Eagle, Sinclair, Data Books and Components
w 5% resistors fp, or 500/100. Electrolytic C426 4/40,

8/40, 10/16, 32/10, 25/25, 100/64, all 4p. IN914 6p, 100v
IA Bridge 50p. Panel neon 15p. Mains Transformers
32-0-32 (n) 150 mA 50p. 150v (it 25mA and 8v ro` 650mA
75p. Electrolytic 100/50 10p, 500'50 120, 1000/12120.
1000125 25p. 1000/50 35p. uL914 30p. 7400/01/10/30 150.
Free list, C.W.O. p.p. U.K. 10p. Discount £10-10%
Money back guarantee. Brand new to spec.

P.O. BOX 18, LUTON, BEDS, LU1 1SU

NEW

S tES "41
f3:1551rg 181111"Seach

7 TRANSISTORS -GUARANTEED
PRINTED CIRCUIT- TESTED
DISIGN BUILT- INSTRUCTIONS
A great new 15 watt FOP' amplifier is now available
at the low cost of A8.75. Just look at the specification
-Power 15 Watts R.51.8., frequency response 15 -es
19000 en. Signal to noise ratio better than 70 db,
Harmonic distortion 0.1%, Input sensitivity 750mv
into 2k. These factors make the II Electronics HIFI
amplifier the best at its price-order now.

Li] ELECTRONICS.
105,Grange Road, London . S.E.25

EX COMPUTER PRINTED CIRCUIT PANELS
in x 4in packed with semi -conductors and top

quality resistors, capacitors, diodes, etc. Our
price 10 boards 50p, P. & P. 7p. With a guaranteed
minimum of 35 transistors. Data on transistors
included.

SPECIAL BARGAIN PACE. 25 boards for K.
P. & P. 18p. With a guaranteed minimum of 85
transistors. Data on transistors included.

PANELS with 2 power transistors similar to
0C28 on each board-components 2 boards
(4 x 0C28) 50p, P. & P. 6p.

9 0A5, 3 0A10, 3 Pot Corea, 26 Resistors, 14
Capacitors, 3 GET 872, 3 GET 872B, 1 GET 875.
All long leaded on panels 13in x 4in. 4 for II,
P. & P. 25p.

709C OPERATIONAL AMPLIFIER T05
8 lead I.C. 1 ,,t1 500. 50 off 15p.

100 WI 20p.

250 MIXED RESISTORS 62p
and l watt.

150 MIXED HI STABS
1, I and I matt 5% and better.

62p

QUARTZ HALOGEN BULBS
With long leads. 12V 51W for car spot lights,
projectors, etc. 50p each, P. & P. 5p.

GPO EXTENSION TELEPHONES
with dial but without bell. 059 each, P
11.75 for 2. P. a P. 50p.

P. 30p,

BARGAIN RELAY OFFER
Single pole change over silver contacts 25V to
50V. 2.5k f2 coll. 8 for 50P. P. & P. 5p

KEYTRONICS mail order only

44 EARLS COURT ROAD

LONDON, W.8 01-478 8499
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TEACIIIN
Ralf term test

0E11
Last month we posed some problems under the heading

Teach in Half -Term Test. We will now answer those
problems and try to show how we arrived at the answers.
If you have got some of them wrong do not worry, just
try and follow our explanation and see where you went
wrong.

(1) They flow from negative to positive in reality. Al-
though we assume that conventional current flows
from positive to negative the actual electrons flow
from negative to positive.

(2) (b) µA (microamps), (e) A (amps)
(3) 22 volts. V IR hence V - 0.01 x 22 x 1,000 - 22V
(4) It does not matter. All the resistor does is to limit

the current; this can be done at any point around
the circuit.
2-8mA. Total resistance is 22k52 + 142 = 32kt2.

V
Current flow I

x
9
1,000-2 8 : 1,000A =2.8mA

(6) R1 and R3 4W, R2 1W. Total circuit resistance

RT = R1 + R2 x R3- 10 + 33.3 = 43.30.
R2 ± R3

V 9
Total current I

R
-

43.3
= = 0-21A

Dissipation of R1 = 12R == 0.21 x 0.21 x 10 = 0.44W.
The nearest commercial rating is 4W. Next calculate the
voltage drop across R2 and R3 together V = IR = 0.21 x
33.3 - 7V.

(5)

We know that W - I2R, but I -v therefore

V VW= -Ft x T x R and, cancelling W-
V2

TR"

V2 7 7 49Dissipation in R2 = -
R

77,
50

0.98W
50

V2
Dissipation in R3 =

49
== 'Tho0.49W

(7) 0.4W or 400mW. Maximum dissipation occurs when
the value of VR1 equals that of R1 i.e. 50ü. When
both resistors are of equal value the voltage drop
across each is half the voltage drop across both,
therefore, maximum dissipation in VR1

V2 4.5 x 4.5 20.25

R 50 50
(8) (a) 4-7kn + 10%

(b) 221(0 ± 5%
(c) 1001d2 ± 10%

Everyday Electronics, May 1972

0.405W

(9) (b) 20p.F 40V. In most applications using electrolytic
capacitors the capacitance must be greater than a
certain value; the tolerance of a normal 16/.LF would
encompass 20µF. The important thing is that the
working voltage is the same or greater.

(10) Reject it politely. He has given you a 120,000pF or
0.12tLF capacitor. Check to see if he has the precise
value and, if he does not, you may as well take this
one, since it should be near enough to use as a
substitute.

(11) C1 will charge up the fastest as it has the lowest
value and is being charged through the lowest value
resistor.

(12) C2 will take the longest time to charge, as it has the
highest value and is being charged through the
highest value resistor.

(13) Forward biassed. The conventional current flows
from positive to negative and can thus flow through
the diode in the direction of the arrow.

(14) 100V and 100mA. Peak reverse breakdown voltage
will be the battery voltage. Since in the reversed
biassed condition there is negligible current flowing
R1 will not drop any voltage and the full supply
voltage will appear across Dl. In the forward biassed
condition the diode can be assumed to be a short
circuit thus only R1 can limit the current flowing
hence

R 1 x
1010000

0.1A or 100mA

(15) (d) 100V, 150mA. Both ratings given are minimum
ratings, 0-1A = 100mA.

(16) (b) 0.6V. As the diode is forward biassed the voltage
would be 0.6V. There is always a voltage drop of
approximately 600mV across silicon diodes due to
the "knee" in the characteristic.

Well, how did you fare? If you got them all right that is
excellent, if you did not the important thing is that you
understand where you had difficulties. We suggest that
you re -read the relevant sections of the Teach -/n series.

We hope that you found the questions a challenge and
at the same time they have opened your eyes to some
calculation methods-particularly the calculation of dis-

c

sipation. If you used W -- I2R instead of deriving W =
R

this does not matter but it may pay to look for an easier
way next time.
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Bias Value
Having been a subscriber to

P.E. and P.W. "off and on" for
about 10 years I came across the
January issue of EVERYDAY ELEC-
TRONICS, which had my instant
approval and now joins the rank
of my other magazine's culminat-
ing in an endless and very in-
formative pile on top the piano.

I find it is a magazine not only
of theoretical enthusiasm but of
great practical interest to the
"everyday handyman" and cer-
tain to be a book for beginners,
especially the very helpful facts
"projected" by Mike Hughes,
M.A.

I would hope in the future
that perhaps Mr. Hughes could
give reference to finding values
of bias resistors, etc., needed for
the satisfactory operation of dif-
ferent transistor parameters, and
also relevant circuit operation of
thyristors, unijunction and field
effect transistors and other very
useful flexible types of semi-
conductors.

Noticing other readers' troubles
referring to the Electro Laugh, I
also constructed this article and
it worked first time owing to the
way I adopt when working on,
or constructing any project, I
always check the finished article
with the actual circuit diagram
thus finding our little friend Q7
and P7.

Unfortunately the only ear-
phone I had was a high imped-
ance crystal type, but by connect-
ing a resistor in the region of
250 ohms in parallel with it, it
brought the overall impedance
down to a satisfactory level with
a slight reduction in volume.

J. Mason
S. Wales

We doubt if Teach -In will be
able to meet all your needs as it
will finish after 12 months. How-
ever we will be publishing further
series that should help.
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Another Bug
Naturally, I was quite flattered

to discover that you had found
my letter sufficiently interesting
for inclusion in Readers Letters
(March issue), however, I must
admit that my pleasure was
mixed with large helpings of
disappointment and frustration
due to your editing of the letter.

I am not complaining at all
about the amount of space allo-
cated to my comments-I realise
you have the right to include only
that which in your wisdom you
decide is worthy of publication.

My complaint is that you have
entirely neglected to make even
a brief reference to what was
after all the main point of my
letter-the difficulty of obtaining
items advertised in your maga-
zine. By omitting any reference
to this frustrating situation, my
letter as printed is sailing under
false colours-the few minor
constructional queries were in
fact, sorted out by trial and
error once I got going. The real
reason for being unable to get
cracking was not so much mount-
ing components, as actually get-
ting hold of them!

The fact that you completely
ignored my comments regarding
suppliers leads me to two con-
clusions:

(One) That you accepted my
comments to be an exaggeration
of a somewhat hysterical nature,
and were not a true picture of
the real situation, or

(Two) That you accepted my
statements as correct, but did not
wish to offend your advertisers
whose business you must ob-
viously wish to retain.

With regard to the former, I
feel I, must now justify my re-
marks by quoting a few of the
more deplorable examples of
SERVICE, and leave you to form
your own conclusions. These
examples are on a separate sheet
herewith enclosed.

Regarding (Two), whilst I

realise that you are not to be
held responsible for goods or
services advertised in your
columns, you do, however, have
a moral responsibility to your
readers. After all, it is you that
place these offers before us, the
readers, and if for example, I
had not seen a certain item
offered in your magazine, then I
would have been saved the
trouble and frustration that fol-
lowed when the item failed to
arrive, and all attempts to obtain
satisfaction are largely ignored.

However, I have now found a
couple of very good suppliers
whose friendly, courteous, and
extremely efficient service have
allowed me to obtain some of
the pleasure that I had hoped
would be derived from my new
hobby (Galleon Trading Co. and
Radio Exchange Co.).

To date I have completed
several very efficient radios, some
from kits; also the Astron, a
general purpose amplifier, and
one or two other gadgets, and
success rate so far is quite satis-
factory, so the situation is not too
black after all.

J. G. Richards
Sale, Cheshire

The above correspondent sup-
plied us with details of orders
placed with four different adver-
tisers, none of which had been
expediently dealt with, at the
time of writing.

We have investigated all of
these cases on behalf of our
reader. The delays, regrettable
as they are, seem to be unavoid-
able and can be largely attributed
to the phenomenal success of
this magazine's declared intention
to popularise the hobby of elec-
tronics!

As a consequence, our adver-
tisers are sometimes over-
whelmed by a flood of orders,
and delays do therefore some-
times arise. But we know all
our advertisers make determined
efforts to clear their back -log of
orders as quickly as possible.

We, on our part, will always
investigate any serious and
reasonable complaints, on behalf
of our readers.

Cell Life
I have just read the March

issue of EVERYDAY ELECTRONICS
and thoroughly appreciated the
Ruminations by Sensor where he
mentioned the tin saw and how
much damage could result to a
Everyday Electronics, May 1972



MULTI -SPEED MOTOR
Six speeds are available 500, 850
and 1,100 r.p.m. and 8,000; 12,000
& 15,500 r.p.m. shaft is 1 in. dia-
meter 230/240v. Its speed may be
further controlled with the use
of our Thyrister controller. Very
powerful and useful motor size
approx. 2 in. dia. x 5 in. long.
Price 88p plus 23p postage and
insurance.

RESETTABLE FUSE
How long does it take you to renew a
fuse? Time yourself when next one
blows. Then reckoning your time at
£1 per hour see how quickly our
resettable fuse (auto circuit breaker)
will pay for itself. Price only £1 each or

£11 per dozen, specify 5, 10 or 15 amp -simply
lit in place of switch.

MAINS TRANSISTOR POWER
PACK

Designed to operate transistor sets and amplifiers.
Adjustable output 6v., 9v., 12 volts for up to
500mA (class B working). Takes the place of any
of the following batteries: PP1, PP3, PP4, PPG,
PP7, PP9 and others. Kit comprises: mains
transformer rectifier, smoothing and load resistor.
condensers and instructions. Real snip at only
88p, plus 20p postage.

MICRO SWITCH
5 amp. changeover contacts, 9p
each, 11 doz. amp. Model
10p each or 51-05 doz.

EXTRACTOR FAN
Cleans the air at the rate of
10,000 cubic ft. per hour.
Suitable for kitchens, bath-
rooms, factories, changing
rooms, etc., it's so quiet it can
hardly be heard. Compact, 54'
casing with sr fan blades.
Kit comprises motor, fan
blades, sheet steel casing, pull
switch. mains connector, and
fixing brackets, 12 plus 36p
post and Ins.

MAINS MOTOR
Precision made -as used in
record decks and tape recor-
ders -ideal also for extractor
fan, blower, heaters, etc. New
and perfect. Snip at 50D.
Postage 15p for first one then
5p for each one ordered.

THERMOSTAT
Continuously variable 30,90° C. Has sensor
bulb connected by 33in. of flexible tubing.
On operation a 15 amp 250 volt switch is

opened and in addition a
plunger moves through approx
}In. This could be used to open
valve on ventilator etc. 11.50
plus 23p p. & ins.

SA 3 -PIN SWITCHED
SOCKETS
An excellent opportunity to make
that bench die board you have
needed or to stock up for future
jobs. This month we offer 6 British
made (Hicraft) bakelite flush
mounting shuttered switch sockets
for only 50p plus 18ppoet and insur-
ance. (20 boxes post free).

MAINS OPERATED
SOLENOIDS
Model 772 -small but power-
ful 1' Pull-approx. size
11' x 11' x 80p.
Model 400/1 pull. Size
25 x r x 1r. 75p.

Model TT1O 11' pull. Size 3' x 2r x 21". 21-80
plus 20p post and insurance.

TELESCOPIC
AERIAL

for portable, car radio or
sr transmitter. Chrome plated -

six sections, extends from 71 to
47in. Hole in bottom for °BA screw.

Up. KNUCKLED MODEL FOR F.M. GOD.

3 STAGE PERMEABILITY TUNER
This Tuner is a precision instru-
ment made by the famous
'Cyidon' Company for the equally
famous Radiomobile Car Radio.
It is a medium wave tuner (but
set of longwave coils available
25p) with a frequency coverage
1620 Kc/s-525 KcJs and in-
tended to operate with an I.F.
value of 470 Kc/s. Extremely

compact (size only 22 x 2 x }ins. thick) with
reduction gear for fine tuning. Snip price this
month 50y, with circuit of front end suitable
for car radio or as a general purpose tuner for
use with Amplifier. Post free.

CAPACITOR DISCHARGE CAR IGNITION
This system which has proved to be amazingly
efficient. We offer kit of parts as PW circuit 15.95 plus
20p p. & p. De -luxe model with prepared circuit

RECTINNIC ISMER board 5295. When ordering please state whether
for positive or negative systems.

RADIO STETHOSCOPE
Easiest way to fault find -traces signal from aerial
to speaker -when signal stops you've found the
fault. Use it on Radio, TV.
amplifier, anything - com-
plete kit comprises two special
transistors and all parts inclu-
ding probe tube and crystal
earpiece. £2 -twin stetho-
set instead of earpiece 75p
extra' post and ins. 20p.

STANDARD WAFER SWITCHES
Standard size 11' wafer -silver-plated 5 -amp contact,
standard 5' spindle 2' long -with locking washer and nut.

No. of Poles 2 way 3 way 4 way 5 way 6 way 8 way 9 way lOway 12way
1 pole 40p 40p 40p 40p 40p 40p 40p 40p 40p
2 poles 40p 40p 40p 4055 40p 40p 40y 70p 70p
3 poles 40p 40D 40p 40p 70p 70p 70p 95p 95p
4 poles 40p 40p 40p 70p 70p 70p 70p 5120 51.20
5 poles 40p 4055 70p 70p 95p 95p 95p 51.45 11 45
6 poles 40p 701) 701) 70p 95p 95p 9bp 11.70 11.70
7 poles 70p 70p 70p 95p 11.20 51.20 51 .20 £1.95 51.95
8 poles 70p 70p 70p 95p £1.20 £120 11 -20 12 -20 12.20
9 poles 70p 70p 95p 95p £1.45 £1.45 £1.45 £2.45 22.45

10 poles 700 70p 95p 21 20 11.46 11.45 11.45 12.70 12.70
11 poles 70p 95p 95p 11.20 £1.70 £1.70 £1.70 12.95 £2.96
12 poles 70p 9bp 95p 1110 21.70 £170 11.70 2310 13.20

THYRISTOR LIGHT DIMMER
For any lamp up to 200 watt. Mounted on switch plate
to fit in place of standard switch. Virtually no radio inter-
ferences. Price 11 99 plus 20p post and insurance.

THIS MONTHS SNIP

1 HOUR MINUTE TIMER. Made by Smiths complete with
control knob and calibrated dial. This month's special bargain
at 50p. Useful in the Kitchen, Office and Dark -room etc.

MULLARD AUDIO AMP LIFIER
MODULE

Uses 4 transistors, and has an output of 750m W into
8 ohms speakers. Input suitable for crystal mix. or
pick-up .9 volt battery operated. Site 2' long X 11' wide
x high.

SPECIAL SNIP PRICE 60p each. 10 for 15.

POCKET CIRCUIT TESTER
Test continuity for any low resistance circuit,
house wiring, car electric. Test polarity of diodes
and rectifiers. Also ideal size for conversion to signal -,--Zalggt4113-`
injector (circuit supplied), 80p or 2 for 50p. Post paid.

METAL LOCATOR
AUDIO TONE GENERATOR

BEE COUNTER
To receive details on these kits send /tax. for parts list.

MULLARD I.F. MODULE
This is a fully screened intermediate frequency module for
amplification and detection of f.m. signals at 107MHz
and a.m. signals at 470kHz. The first stage is used
as an Lf. amplifier for Ent and a self oscillating
mixer for a.m. operation, in conjunction with an
external oscillator coil. 759 each. 10 for 1875.
100 for 18250. With connection dia.

DISTRIBUTION PANELS
Just what you need for work bench or lab.
4 x 13 amp sockets in metal box to take
standard 13 amp fused plugs and on/off switch with neon warning light. Supplied
complete with 6 feet of flex cable. Wired up ready to work. 12-25 plus 23p P. & I

BATTERY CONDITION TESTER
Made by Mallory but suitable for all batteries made by
Ever Ready and others, most of which are zinc carbon
types but alsolhercury manganese-nicad-silver oxide
and alkaline batteries may be tested. The tester puts a
dummy load on the battery and the meter scale indicates
the condition depending upon which section the pointer
rests. The section reads "replace" "weak" or "good". The
tester is complete in its case, else 35' x 61' x 2' with leads
and prods. Price 11-75 plus 20p postage.

Thermostat with Probe. Made by the famous
Ranco Thermostat Co. Covers the range from
approx. 05-20.0C. variable by a control spindle,
handles currents up to 16 amps. Length of
capillary and sensor tube approx. 3' 6'. These
are ideal for ovens and as a general purpose
thermostat. Price 50p each or 10 for 14-50.
Small Tuning Condenser as fitted to many im-
ported Japanese and Hong Kong radios. 2 gang
about 200PF per gang. Size approx. 1' x 1'
with a r diameter spindle with dust cover.
25p each or 10 for 1225.
Heat Sink. Small type as used with 0081 etc.
Price 5p each or 10 for 45p.
Spectacle Frames. (No lenses) with built-in
hearing aids. The amplifier and battery being
housed in the arms. Although these are complete
hearing aids we are selling them purely for the
sub miniature components they contain. We give
no guarantee that they are in working order also
these may be secondhand. Price 12-50 each.
Foot Switch. Twin levers each of which operates
a 10 amp QMB changeover switch. Price 909 each.
Programmers. 5 Revs per minute. Made by
Magnetic Devices Ltd. The contacts may be set
to trigger anywhere around the shaft, ideal for
motivated lighting displays, sequential switching
etc. Drive motors are 200-240v 50Hz. Model A
has 5 change over contacts. Price 51-50. Model B
has 11 change over contacts. Price U.
Radiant Cooker Rings. As fitted to Tricity and
many other popular cookers. We have two types.
These are copper clad 5' tubular construction.
Both models having an external diameter of 64'
and the elements have been slightly flattened
to increase radiation.
Backer Model 7D1 311k11 again 2000 watts rated
but 230-240v, has no cover over element ends.
Price 65p each or 10 for 25-85.
Slide Switch. 2 pole change over panel
mounting by two 6 BA screws. Size
approx. 1' x ir rated 250v lamp, 8p
each. 10 for 54p. 100 for 1310. 500
for 124.
As above but for printed circuit 5p each, 10 for
46p, 100 for 14-25.
Sob Miniature Slide Switch. DPDT 19mm (2'
approx.) between fixing centres. 12p each or 10
for 51-08.

SKITS FOR PREVIOUS PROJECTS..
Unless otherwise stated, kite contain elec-
tronic parts only. The case and special
items can be obtained locally. Also batteries
are not included. Kits may he returned
for refund if construction has not been
started. We reserve the right to substitute
components should deliveries be protracted
so as to avoid undue delay.

HOME SENTINEL INTRUDER ALARM
Electronic Components with suitable case

13.75
SNAP INDICATOR 75p
WINDSCREEN WIPER CONTROL
Components including metal for chassis 12
RECORD PLAYER. All components, but not
case, loudspeaker, record deck or pick-up

15-50
DEMO DECK 1375 POST PAID
FUZZ BOX 1185
PHOTOGRAPHIC COLOUR
TEMPERATURE METER 1385
ASTRON RADIO 23
REMOTE TEMPERATURE
COMPARATOR 04-25
ELECTRO LAUGH 12
TRANSISTOR MICROPHONE 1170
AUTO ALERT
All electronic parts and metal bracket 12.50
RAIN WARNING ALARM
All electronic parts and chassis 11.80
WA WA PEDAL 02-90
DARKROOM TIMER 14.50
SIGNAL INJECTOR 801)
SOIL MOISTURE METER 19-00
SIMPLE CALCULATOR 12.20
D.C. POWER SUPPLY 15-00
BABY ALARM 14-00

Mains Transformer. Primary 240v. tapped 220v.
Secondary 20v. 0 amp. Price 030p each or 10
for 05-40.
Dial Thermometer -reading from 200-525F used
on Tricity and other cookers. This has a flange
and can be mounted through a 12' hole or
alternatively it can just be rested on the object
whose temperature it is required to measure.
Size 2 x 0" overall diameter. Depth 5' below
and i above mounting panel. Price 80p each
or 10 for 17-20p.

24 -HOUR TIME
SWITCH
Made by Smiths, these are
AC mains operated, NOT
CLOCKWORK. Ideal for
mounting on rack or shelf
or can be built into box
with 13A socket. 2 com-
pletely adjustable time

periods per 24 hours, 5 amp changeover contacts
will switch circuit on or off during these periods.
12-50 poet and ins. 23p. Additional time contacts
HP Pair.

Where postage is not stated then orders over
£5 are post free. Below £5 add 20p. Semi -
conductors add bp post. Over £1 post free,
S.A.E. with enquiries please. (Dept. E.E.) 7 Park Street, Croydon CRO IYD

Callers to: 102/3 Tamworth Road, CROYDON

J. BULL (ELECTRICAL) LTD

Everyday Electronics, May 1972 391



HENRY'S Lov,PtosT FIRST GRADE Biii,,,,," BRANDED GERMAIUM nd SILICON TRANSISTORS, DIODES, RECTIFIERS,
TRIACS,N FETS,a ZENERS, BRIDGES and INTEGRATED CIRCUITS

BY ATES EMIHUS FAIRCHILD - FERRANTI - I.T.T. - MULLARD  NEWMARKET  PHILIPS R.C.A.  TEXAS

TRANSISTORS
A SELECTION FROM OUR LIST

HENRY'S Lc...sT
INTEGRATED CIRCUITS

QUANTITY
OFFERS !

FROM STOCK

AAY30 10p
AAY42 15p
AAZI3 10p
AAZ15 10p
AAZ17 10p
AC107 350

111)115 75p
BD123 850
BD124 SOp
BD131 75p
BD132 809
BDY 11

0016 50p
0020 859
0022 50p
0023 60p
0024 60p
0025 409

281303 18p
281304 229
.,..;130, 2911-
'N13" 259
281307 25p

BRAND NEW FULL SPECIFICATION TTL74 SERIES
BRANDED FAIRCHILD, I.T.T. AND TEXAS

DEVICES MAY BE MIXED TO QUALIFY FOR QUANTITY PRICES
No. Description 1-11 12-24 25-99 100+ '260+
7400 Quadruple 2 -input NAND gates .. .. 209 189 149 14p 12p
7401 Quad 2 -input open collector NAND gates .. 209 18p ltip 150 129

AF117Mullard 20p

1

25 + 17p
00 + 15p

500 + 12p
1000 + 10p

AC126 30p
AC127 259
4CI27Z 50p
AC128 209
AC176 20p
AC187 259
AC188 25p
ACY17 300

11-50
BDY17

11.50
BDY38 659
BDY60

21.00

131115 259

0026 259
0028 60p
0029 60p
0035 50p
0036 609
0042 40p
0043 50p
0C44 150

2N1309 259
2N1309 25p
2161613 20p
2N2147 759
282160 60p
282217 25p
9N2218 20p
282218A

7402 Quad 2 -input NOR gates . .. .. 209 18p 16p 149 129
7403 Quad 2 -input open collector NAND gates .. 209 189 16p 149 129
7404 Hextuple inverters .. _ .. .. 209 18p 16p 14p 12p
7405 Hex Inverters with open collector outputs .. 20p 18p 169 14p 12p
7410 Triple 3 -input NAND gates .. .. .. 20p 18p 113p 14p 120
7413 Dual 4 -input Schmitt triggers .. .. 309 27p 259 229 20p
7420 Dual 4 -input NAND gate. .. .. .. 20p 18p 18p 14p 129
7480 Single 8 -Input NAND gates .. 20p 18p 16p 14p 129

2162646 Motorola
40P

25 + 35p
100 + 32p
500 -1- 18p

1000 + 2Sp
ACY18 259
ACY19 25p
ACY20 20p
ACYO1 209
ACY'22 109
ACY39 55p
ACY40 209

8E154 20p
BF158 169
8E159 859
8E180 859
11E194 159
BF195 159
8E196 169

0045 129
0070 129
0071 129
0072 20P
0075 25p
0076 25p
0077 400

259
282219 20p
282219A

25p282220 250
2N2221 2011
2N2221A

- ..
7440 Dual 4 -input NAND buffer gates .. .. 209 18p 16p 149 129
7441 BCD -Decimal decoder/Nixie driver .. 75p 72p 70p 60p 55p
7442 BCD -Decimal decoder 14 -10 -line) TTL 0/P .. 759 72p 70p 009 559
7448 Excess 3 -Decimal decoder TTL output. .. 21.00 959 90p 80p 709
7447 BCD -Decimal 7 seg. decoder/indicator driver 21.75 21.80 21.45 21.80 £1.15
7448 BCD -Decimal -sags decoder/driver TTL 0/P 21-75 21.60 21-45 21-30 21.15
7450 Expand dual 2 AND -OR -INVERT 20p 18p 16p 14p 12p

OCI70 Mullard 25p
25 + 20p

100 + 18p
500 + 15p

1000 + 13p
ACY41 159
ACY44 25p
AD140 50p
ADI49 500
AD161 35p
AD162 359
AF114 25p

112197 159
BFX13 259
111,)129 25p
BFX30 259
BFX84 25p
BFX85 80p
BFX86 25p

0081 20P
00812 20p
00812 40p
0083 2511
0084 252
00139 259
00140 500

2592N2222 200
2542222A

282369 2155:

2162319.4

15.

-input gates
7451 Dual 2 -wide 2-1nput AND -OR -INVERT gates 20p 180 169 14p 12117458 Quad1371272 -Input expand AND -OR -INVERT gates 20p 18p 16p 149 12p
7454 4 -wide 2 -Input AND-ORINVERT gates .. 20p 18p 16p 149 120

7460 Dual 4 -Input expanders .. .. .. 209 189 180 14p 129
7470 Single J -K flip -Sop (gated Inputs) .. .. 30p 27p 269 229 209

7472 Single J -K flip flop (gated Inputs) .. .. 30p 27p 25p 22p 209
4011 3711 359 33p 30p

Mallard ISo
25 + 12p

100 + 10p
500 + 9p

1000 + Op

AF1I5 259
AF116 25p
AF117 2011
AF118 609
AF124 25p
AF125 200
AFI26 209

BFX87 250
BFX88 20p
11E1(18 259
BFY50 209
IIFY51 209
Br/52 20p
6E1'53 15p

001700041 60p
1 25p

00171 80p
00200 40p
00201 75p
00202 80p
0C200 95p

282646 40p
2N2904 20p
276:79044

25.
2142905 280
25429054

25p

7478 Dual JK flip flop .. .. ..
7474 Dual D flip fop . .. 40p 37p 35p 330 30P7.-- . - " " '
475 Quadruple Dist -able latch .. .. .. 459 429 40p 589 35p

7470 Dual J -K flip-dops with Preset and Clear .. 40p 37p 340 319 280
7480 anted Full Adder .. .. .. .. 800 729 671/ 599 559
7481 16 -bit read/write memory .. .. 21 25 21 -15 21.10 21.00 900
7482 2 -bit binary Full Adder .. 87p 80p 70p 659 60p

00 Hp 85p 809 739

0C35 Mullard SOp
25 + 45p

100 + 40p
500 + 35p

1000 + 309
AF127 20p
AFI39 30p
AFI80 500A'FI8145p
AF185 50p
AF186 409
AF239 409

IIFY90 0511
118X20 159
IISX21 20p
11SY27 15p
BST95A 129
BSY95 12p
130105 62.25

OCP71 970
ORP12 509
ORP60 40p
8T140 15p
8T141 209
TIP29A 50p
TIP30A 60p

-2762906 209
2N2906 A

25p
282907 23p
2762907A

25p
2162925 1511

7483 4 -bit binary Full Adder .. .. 11

7484 16 -bit RAN with gated write inputs .. .. 90p 85p 809 75p 71p

7286 Quadruple 2 -input Exclusive OR gates .. 45p 210 380 35p 83p
7490 BCD decade counter ..- '

.. 75p 70p 65p 609 55P

i491 8 -bit shift register .. 11-00 95p 909 809 709

7492 Divide twelve counter 7511 70p 659 800 550
7493 4 -bit binary counter .. .. .. 75p 70p 650 609 55P

75p 65p 609

2N2926 Green 10P
25 + 9p

100 + SP
500 + 6p

1000 + 5p
I I

A8Y26 Pap
ASY27 30p
ASY28 25p
A8Y29 80()
ASZ21 55p
BA100 15p
BA102 30p
BA110 259

BY100 15p
BY126 129
134124 15pBY1825°'909
BYZIO sop
BYZ11 309
BYZ12 SOp
BYZ13 259

TIP31A 800
TIP324 70p
TIP33A

21.00
TI 1134.4

21.50
TI843 409
TI850 12p

21621126 10p
2193011 20p
2163053 20p
2763054 0

250055 75p
2763525

41 00
2163614 55p

7499 Dual entry 4 -bit shift register .. 009 709
7495 4 -bit up -down shift register

.

. .. p 759 700 659 60p

7496 5 -bit parallel/aerial in/out shift register .. 21.00 979 95p 90p 83p

74100 8 -bit bitable latch .. .. .. .. 22 50 2 30 22.00 21.75 21.50
74118 Hextuple Set -Reset latches .. .. .. 21.00 95p 900 809 709

74121 Monostable multivibrators . .. .. 600 55p 50p 46p 41p

74141 BCD -Decimal decoder/Nixie driver . .. 11 .00 95p 90080p 70p

74145 BCD -Decimal decoder (1. 4 -line) TTL .0/P .. 21.50 21.40 21 - 30 21.10 21  00
23.20 £2-95 £2.15 22  05

BC107 All Makes
I OP

25 + AP
100 + 7p
500 + 6p

1000 + Sp
BA115 79
BAX13 5p
BAX16 7p
BAY31 7p
BAY38 15p
BC107 109
BC108 10p
BC109 10p

BZY7821.00
CIET102 35p
GET103 25p
GETII 1 459
GET113 25p
GET114 20p
GET115 50p
GET116 5159

TI851 100
TI852 10p
TI860 18p
TI861 209
TI862 2.5p
V405A 25p
VR525 859
W01 309

2163702 10p
2763703 sop
283704 12P
2763705 109
283707 12p
2513708 100
283714

1200

7415016 -bit data selector/multiplexer .. - 23:35
751618 -bit data selector/multiplexer .. 11 .10 950 90p 809 70p
74168 Dual 4 -line to 1 -line data selector multiplexer 21.35 21-27 21 - 20 21.15 21.10
74154 16 -bit decoder/demultiplexer .. .. - 22 -00 21.75 £1 .55 21.80 21.05
74155 Dual 2 -line to 4 -line decoderideniultiplexer .. 11  55 21 .47 21.15 11 10 II.- 06
74156 Dual '2 -line to 4 -line decoder/demultiplexer .. 21.55 21-47 11.35 21.10 21.05
74190 Sync decade up -down counter, 1 -line mode .. 11-96 £1 - 85 11.75 11.60 21.50
74191 Sync 4 -bit up -down counter, 1 -line mode .. 11.95 £1' 85 21 - 75 21.80 21.50

11  55

2N3055 Fairchild
7511

25 + 6Sp
100 + SOp
500 + 40p

1000 + 35p
BC109C 12p
BC113 10p
BC114 20p
BC115 209
80116 209
BC116A 259
130117 20p

GET880 459
GET882 30p
(4EX66

61.50
GM378A 55p
MATIO1 26p
MAT121 259

WO6 45P
ZTX107 159
ZTX108 129
ZTX109 1511
ZTX300 lop
ZTX301 15p
ZTX302 20p

283715
22 20

283716
1285

283771
£2 00

283772

74192 Sync decade up -down counter, 2-11ne mode .. 12.00 21-90 21.80 11.65
74198 Sync 4 -bit up -down counter, 2 -line mode .. 22.00 21 , 90 21 . 80 11, 60 21 . 40
74196 Asynchronous presettable decade counter .. !1.50 21.40 21-30 21 - 10 21.00
74197 Asynchronous presettable 4 -bit binary counter 11.50 1140 11.30 21.10 21.00
Complete data on the above in booklet 20 page!, Ref. 29, lease 2 at 159 post paid.
Texas I.C. Handbook. Complete information on 100 types. 40p. Post 10p.
Integrated circuit sockets 14 pin D.I.L. 25p; 16 pin D.I.L. 30p.

BYZI3 Mallard Bp
25 + 20p

100 + 170
500 + 15p

1000 + 12p
130118 20p
BC119 30p
BC134 209
130135 150
BC136 20p
80137 20p
BC138 209

MC724P 609
MJ420 80p
MJ421 809
MJ2801

11.10
MJ2901

21.50

ZTX303 20p
ZTX304 259
ZTX500 15p
ZTX501 15p
ZTX502 209
ZTX503 17p
ZTX504 40p

22 05
2163773

2235
25:3791

12.75
283819 35p
283820 55p

INTEGRATED
CIRCUITS

MFC40410P 55P
MFC4010P 0012
1012 2250
PA246 21 50

PLESSEY INTEGRATED
CIRCUIT 3 Watt Amplifier
SL403D s
Complete with 8 -page
booklet, circuits ;,-,-s
and data -

TRIACS
Stud with accessories

P.I. Current 1.11
Type volts
8035A 100 3 amp, 80p

0A202 lOp
25 + Sp

100 + 7p
500 + 611

1000 + 5P
BC147 129
BC148 10p

MJE340 5011
MJE310 209

ZTX53I 211p
18914 7p

283823 50)
'251382 95p

TAD100 21 50
TAD110 21 50

5011

es 111O-.4

£ I 50
4 ea.

BC35B 200 3 amps 8515

80350 400 3 amps 909 OM Mullard 60P
BC149 129
BC153 209
BC154 209
BC167 159
BCI69 12P

MJE371 80p
MJE520 759
MJE521 70p
MJE2955

21-10

151916 10p
I/44148 7p
1844 7p
19921 7p
18922 Op

283903 20p
283906 259
284058 129
284061 12P
2/44062 12p

MC724P
7020 (T05) 75p
7090 (005) 550
7090 (D.I.L.) 452
723C(T05) 2200

ZENER DIODES
1- 25 100 500 1000
24 + + + +

400n4w

SC40A 100 6 amps 90P
13040B 200 6 amps 1105
SC4OD 400 6 amps 21.00
8045A 100 10 amps 11 05

25 + 55p
100 + 50p
500 + 45p

1000 + 409

BC169C 159
BC177 209
BC178 209
130179 20p
BC182L 10p
BC183L 10p

M.IE3055
759

MPSA06 259
MP8A56 20p
MPSA70 159
MPSIJ06 509

20301 25p
20302 80p
20303 35p
2N404 20p
216696 150
25/697 159

2144289 129
284290 139
2244871 359
21,15457 30p
2145458 359
285459 409

741C(T05) 80p
MC1303P 22 00
MC1304P 22 25
RAND £1 .50
7410702L) 75p
914(1'05) 40p

409

BZT 88
series' 12p 10p 8p 7p Op

14 watt
XL series 25p 23p 20p 17p 150

3 watt
3TZ series 30p 27p 250 229 200

10

8C45B 200 10 amps 1115
BC45D 400 10 amps 11-25
SC50 A 100 15 amps 11 '35
80.60B 200 15 amps 21-45
SC50D 400 15 amps 21 75

2N3819 Texas 3Sp
25 + 30p

100 + 25p
500 + 20p

1000 + 17p
BC184L 12p
BC212L 12p
BC213L 12p
BC214L 15p
BCY30 350

MPSIJ56 55p
NKT214 209
NKT216 Up
NKT403 759
NKT404 55p

257698 30p
2N706 10p
2N706 A 120
28708 15p
216930 20p

40250 50p
40360 40p
40361 40p
40362 50p
40430 1100

923(T05)
TOSHIBA
20 watt amp. 14 17
TOSHIBA
Pre amp 1150

watt
ZS series +409 379 35p 809 259
All types are 5%. Wire Ended + these
Stud. In voltages 3.3-100 volt in all
standard values. 3.3-33 volt.

SC40E 500 6 amps 11.25
8C46E 500 10 amps 11.45
8C50E 500 15 amps 21.95
DIAL SD2 2511

BC108 and 9
All Makes lOp

25 + Op
100 + 7P

BCY31 40p
BCY32 60p
BCY33 30p

OA5 25p
0A10 25p
0A47 lOp

2/4987 40p
281131 25p
2N1132 25p

40543 859
40594 21-05
40595 21-05

SILICON RECTIFIERS
1 AMP MINIATURE PLASTIC WIRE ENDED

BRIDGE RECTIFIERS
Miniature Potted Silicon r x r x r

500 + 6p
1000 + 39

BCY34 359
ncy38 45p
BCY39

2110
BCY40 50p
13CY70 15p
BCY71 20p
BCY72 15p

0A70 10p
0A79 109
0A81 8p
0A90 Sp
0.491 7p
0A95 7p
0A200 7p
0A202 10p

281302 18p 40636 11-10

Full transistor
list available-
send for your

free copy today!

Type P.E.V. 1-49 50+ 100+ 500 4 1000+
1764001 50 Op 5p 44p 49 31p
I/44002 100 7p Op 5p 4ip 50
184003 200 89 7p 8p 5p 41p
1N4004 400 8p 7p 69 51, 41p
184005 600 10p Op 8p 7p Op

184006 800 120 100 9p Op 7p
1N4007 1000 15p 120 10p 9p OP

Cur- Cur-
Type P.I.V. rent 1-12 Type P.I.V. rent 1-11
1002 100 2a 559 4004 400 4a 75p
2002 200 2a 65p 6004 600 4a 80p
4002 400 2a 75p 1006 100 fia 70p
6002 600 2a 80p 2006 200 6a 759
1004 100 4a 859 4006 400 6a 21.00
2004 200 4a 709 6006 600 6a 11.10

ADI61 AD162 35p
each

25 + 32p
100 + 28p
500 + 2Sp

1000 + 21P

OUR RANGE IS ALWAYS EXPANDING - Enquiries invited for new types arriving daily
ADDITIONAL DISCOUNTS -10% 12+: 15% 25+: 20% 100+ -DELIVERY IS FROM STOCK

HENRY'S 303SEMI-CONDUCTOREDGWARE LONDON.

W2DEPARTMENT
TEL:01-7231008/9

RADIO LTD. CALLERS 356 EDGWARE ROAD W2.

10 Ws fespectlelly ask
7 ANTYYPOONE c.s.strzmtor includeoo

SEND FOR YOUR FREE 20%100 I ordef.it helpstoplanahasi
COPY TODAY... POSIAGE7p 511.000ERS & saves postage as well.

392 Everyday Electronics, May 1972



beginner's enthusiasm.
When I read about the Signal

Injector by Alan Jardine I was
reminded of the poor beginner.

Following the instruction to
solder the leads direct on to the
cell will result in heating up the
electrolyte and a very short life
for the cell.

Perhaps this is not important
as the choice of a push-on/push-
off switch allows no easy means
of knowing if the thing is on or
off. Very few beginners will re-
member to test each time, and
cell life will be short it is ex-
pected. A push button perhaps?

The blind cannot be expected
to lead the blind, and beginners
are usually short of experience.

R. Quorn
Sussex

Of your two points concerning
the Signal Injector, the first is a
bit exaggerated. It is true that
the cell life will be reduced by
applying heat (from soldering
iron) to the battery terminals
but this is only negligible for the
time required to execute the
connection.

To install a holder to suit this
type of battery would increase
the cost by about 40 per cent.

We agree that it will be difficult
to tell if the unit is on or off
when not in use, but it can be
determined; when the unit is
"on" the push button will feel
"loose" but in the "off" position
this looseness disappears.

If this proves unsatisfactory a
push -to -make release off type
can be substituted.

More Accurate Timer
May I thank you for publishing

another article combining the
hobbies of electronics and photo-
graphy (ref. Darkroom Timer,
March issue).

Although of excellent design,
I feel it must be stated that a
timer with only a 5 second timing
intervals is not nearly accurate
enough for the demands of the
high quality black and white or
well balanced colour prints that
are required. However, with a
small modification, I have found
that the timer may be converted
to an accurate piece of equipment
having a timing range of 5 to 45
seconds in one second steps.

The modification requires four
extra components, which are a
5 position two -pole switch (S4),
VR5, VR6 and VR7 which are

skeleton presets of the values,
5 kilohm, 10 kilohm and 20
kilohm respectively.

These components form an
additional timing circuit which
is connected in series with the
original (Rt).

Position 1 of the switch has
no further resistance and acts
as a short circuit; position 2
connects VR5 into circuit, whilst
position 3 connects VR6; position
4 connects VR5 and VR6 and
position 5 connects VR7 into
circuit.

Each position of the new switch
is to represent a further one
second delay.

Position 1 of course, has no
further delay, position 2 however,
will give a one second delay,
position 3 two seconds etc. when
the presets are set as they were
in the original timing circuit.

Now, any time, in one second
steps may be selected from 5 to
45 seconds by selecting the
required 5 second range, plus
the required extra time (if any)
on the new switch.

D. G. Smith
Emsworth, Hants.

Components
Let me say first of all how

much I enjoy your magazine and
as a newcomer to electronics I
find your Teach -In articles very
interesting and also Shop Talk,
etc. However, I wonder if I may
make a suggestion?

I constructed your Demo -Deck
and find that in following this
series for a month or so there
is a list of the more minor com-
ponents used in the experiments
and I wondered if it would be at
all possible, either, preferably, if
you could publish the list of
all the components that would be
required for the rest of this
series in one complete list or if
possible broken up into the indi-
vidual months during which they
will be required.

The reason I say this is, that I,

like many of your other readers
no doubt, have no local supplier
of components in my immediate
vicinity and it usually means a
trip to Edinburgh or Glasgow to
purchase these components.

However, if I could have a full
list this would make things much
easier for me. It would also make
it much easier to send off a full
list by post to a mail order firm
rather than asking for two or
three small components every
month or so. I wonder if this
could be done.

I am very grateful to you and
wish you every success for your
future publications.

R. L. Grant
Scotland

It was our intention to publish
an advanced list and in future we
shall be publishing, at the end of
each Teach -In every month, a list
of components additional to those
you have already acquired.

Calling Gloucester
Now that I'm receiving your

magazine on regular order and
greatly enjoying it, I feel that I
ought to go a stage further in
order to get any lasting benefit
from your guidance.

Can I please find out through
your pages how many people in
the Gloucester area are willing
to ask for, and attend, an even-
ing class on useful, basic "every-
day electronics"?

Should anyone be interested,
could they please write to me at
the address given, then provided
enough wish it, our local Educa-
tion Authority can be approached
with evidence that the need for
such a class does exist.

Many thanks for giving me a
chance to ask for these people
through your very sensible maga-
zine.

E. L. Payn
82 Innsworth Lane,

Longlevens,
Gloucester

GL2 ODE

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 answer queries
concerning commercial equipment, or subjects or designs
not published by us.

For ail technical and editorial matters, write to: The
Editor,Everyday Electronics, Fieetway House, Farringdon
Street London, E.C.4. Phone 01434 4452.

For all enquiries concerning advertisements or advertisers
write to: The Advertisement Manager Everyday Electro.
ales, * the above address. Phone 91.634 4202.
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El-PRE-PAK
TELEPHONE DIALS

Standard Post Office type.
Guaranteed in working order.

ONLY 50p

COMPLETE TELEPHONES
EX-G.P.O. NORMAL HOUSEHOLD TYPE

EACH95p P35,8 P

each

NEW TESTED AND GUARANTEED PAKS
52

4 O Phase tun5 S 0 P

579 4 7,4.4007,1V li.R,epc.ptiosles. 50p
gm 10 att.cnnheji mixed types 50p
WI 200 qM.ix.ne,di cats.acni:my sop

H4 250 Mixed counted by AZ'grir:* SOp
H7 40 tWypir.nonylmtistors. Mixed 50p

148 4 ry.u...,Raemcsp.. 50p

"9 2 ISO?. 50p
1412 50 11:411',115,1/.15w9.G.ernci .............. sop

1418 10 OC7l/75t,p. s6secormded black glass

1119 io 2i.c4148pleDpzoijecidrmwhite

H21 20 .02201tij iarN.PnSilicon

H29
20 0,:rdiptslonded diodes

SOp

50p

50p

50p

NEW UNMARKED UNTESTED PACKS

548 I CA trIalnasisumtypDeiodes

S53 200 :1717;.."="34.1ZOTie"anl
Germ.

584 100 Silicon s0.481;g00gAglas

66
6 50 74.9 D11111.11,1'; ntypes

505 50Sil. yratn:.0N12146,7NP
equiv.2N706A,

BSY9SA, etc.

50p

50p

50p

50p

50p

SI so grpm. aAramndTansiltors 50p

HO 40 tstriIiiZ.SMs
Diodesip 50p

N10 25 ioimni;:,. lb watt Zeners 50p!r

H I7 20 3 trz.vtr.on Stud Rectifiers, 50p

HIS 30 i:r`"*".SOg.Vit,ot P
H16 8 tpeegrriarriteein irrs; uPi task. of

ata
supplied

50p

K20 20
R.iefttrers 50p

MAKE A REV COUNTER
FOR YOUR CAR
The *TACI-10 BLOCK'. This
encapsulated block will turn any
0-I mA meter into a linear and
accurate rev. counter for any
car with normal coil ignition
system.

£1 each

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

FULLY TESTED AND MARKED
SEMICONDUCTORS

AC107
ACI26
AC127
ACI28
ACI76
ACY17
AF239
AF 186
AFI 39
BC 154
BC 107
BC 108
BC 109
B F194
BF274
EIFY50
BSY25
B5Y26
BSY27
BSY28
BSY29
BSY95A
°C41
0C44
0C45
0071
0072
O 031
008 ID
0083
0C139
0C140

F.E.T. PRICE

Lp
0-I5
0.15
0.17
0.15
0-20
0-20
0.30
0.20
0.30
0.20
0,10
0.10
0-10
0.1S
0 10
0 -IS
0-13
0.13
0.13
0.13
0'13
0.10
0.15
0,11
0-10
0.10
0.10
0.13
0.13
0.10
0.13
0.1S

0C170
0C171
0C200
OC201
2G301
2G303
2N71 I
2N1302-3
2N 1304-5
2N1306-7
2N 1308-9
2N30 I 9FET

Power
Transistors
0C20
0C23
0C25
0C26
0C20
0C35
0C36
AD149
AUY10
25034
2N3055

Diodes
AAY42
0A95
0A79
0581
1N9114

BREAKTHROUGH!!
This field effect transistor is th
2N3823 in a plastic encapsulation,
coded as 3823E. It is also an excel-
lent replacement for the 2N3819.
Data sheet supplied with device.
1-10 30p each, 10-50 25p each,
50+20p each.

LP

0,23
0.23
025
0 25
0.13
0.11
0.50
0,15
0.17
0.20
0.22
0-45

0-50
0-30
0.25
0,25
0.30
0.25
0,37
0-30
1-25
0 25
0,50

0-10
0 09
0.09
0 09
0 07'

be'

BULK BUYING CORNER
NPN/PNP Silicon Planar Transistors, mixed, untested,
similar to 2N706/6A/8, BSY26-29,13SY95A, BCY70, etc.
04.25 per 500, LS per 1,000.

Silicon Planar NPN Plastic Transistors, untested, similar
to 2N3707-11, etc., 1.4.2.5 per 500; LS per 1,000.

Silicon Planar Diodes, DO -7 Glass, similar to 0A200/202,
BAY3I-36, 04.30 per 1,000.

NPN/PNP Silicon Planar Transistors. Plastic TO -18,
similar to BCI13/4, BC153/4, 13E153/160. etc., 1.4.25
par 500; LS per 1,000.

0C44, OCS5 Transistors fully marked and tested,
500+ at Bp each; 1,000+ at 6p each.

0071 Transistors, fully marked and tested, 500+ at
6p each; 1,000+ at Sp each.

3023E Field effect Transistors. This s the 2N3823 in
Plastic Case, 500+ 13p each; 1.000+ 10p each.

I amp Mini Plastic Diodes:
!N400 500+ at 4p each; 1.000+ at 3p each.
IN4004. 500+ at Sp each, 1,000+ at 4p each.
1N4006, 500+ at 6p each, 1,000+ at Sp each.
1N4007. 500+ at Op each, 1,000+ c.n 7p each.

BI-PRE-PAK LTD

FREE
CAT
CATALOGUE

.v

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

RELAYS FOR
VARIOUS TYPES

P & P 25p
COLOUR T.V. LINE OUTPUT

TRANSFORMERS
Designed to give 25kV when used with PL509
and PY500 valves. As removed from colour
receivers at the factory.

NOW ONLY SOp each
post and packing

Quantity 1-10 10-50 50,-
8 BIOS Varicap Diodes 10p Op 6p
0071 or 72 Fully Tested

Unmarked Sp Sp 4p
Matched Sets 1-0C44 and

2-0C45's. Per Set. 25p 20p 15p
0A47 Gold -Bonded Diodes,

Marked and Tested 3p 3p 2p
I -watt Zener Diodes 7.5,

24, 27, 30, 36, 43 Volts 5p 4P 3p
10 -watt Zener Diodes 5.1,

13.2, II, 13, 16, 24, 30,
100 Volts 20p 14 15p

Micro Switches, S/P, C/O 25p 20p 15p
I -amp Bridge Rec's 25 -volt 25p 22p 10p

INTEGRATED CIRCUITS
SL403D AudioArnp.,3- Watts 2.00 1.95 1.80
709C Linear Opp. Amp. 25p 20p 15p
Gates, Factory Marked and

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

Marked and Tested by
A.E.I. 10p Ifip 15p

SN7490 Decade Counter 50p 4Sp /Op
UL914 Dual 2 I/P Gate 40p 35p 30p

LOW COST DUAL INLINE I.C.
SOCKETS
14 pin type at 15p each
16 pin type at 16p each.

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

Substitutes; 40p
This includes many thousands of British
U.S.A., European and C.V. equivalents.
The !lifts Radio Valve & Transistor
Data Book 9th Edition; 7Sp
Characteristics of 3,000 valves and tubes,
4,500 Transistors, Diodes, Rectifiers and
Integrated Circuits.
Send for lists of these English publications.

IIIII MINIM 1111111.11 Ilk
Neese send me the FREE B. -Pre -Pak Catalogue.

NAME

ADDRESS

1

MINIMUM ORDER 50p. CASH WITH ORDER I
PLEASE. Add 10p post and packing per order

1111 EMI MI MEI#OVERSEAS ADD EXTRA FOR POSTAGE

DEPT. E 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX

TELEPHONE: SOUTHEND (0702) 46344
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Project 605
the new simple

way to assemble
Sinclair high fidelity

modules

For several years now you have been able to assemble your own high fidelity system
to world beating standards using Sinclair modules. We have progressively improved
these technically but hitherto the method of assembly at your end has remained the
same - there has been no alternative to a soldering iron. Now for those who prefer
not to solder, there is an alternative - Project 605.
In one neat package you can now obtain the four basic Project 60 modules plus a
fifth completely new one - Masterlink - which contains all the input sockets and
output components you previously bought separately. Also 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 unit is obtainable for only £25.

Guarantee
II within 3 months of purchasing Project 605 directly from us, you are dissatisfied with it, we wiilrefund your
money at once. Each module is guaranteed to work perfectly and should any defect arise in normal use we will
service it at once and without any cost to you whatsoever provided that it is returned to us within 2 years of the
purchase dare. There will be a small charge for service thereafter. No charge for postage by surface mail. Air -mail
charged at cost.

Sinclair Sinclair Radionics Ltd., London Road.,
St. Ives, Huntingdonshire PE174HJ.

Telephone : St. Ives (04806) 4311

Specifications
Output -30 watts music power (10 watts per channel R.M.S. into
3 n).
Inputs- Mag. P.U. - 3mV correct to R.I.A.A. curve 20-25,000
Hz 1dB. Ceramic pick-up - 50mV. Radio - 50 to 150mV.

IAux. adjustable between 3mV. and 3V.
Signal to noise ratio - Better than 70dB.
Distortion - better than 0.2% under all conditions.
Controls - Press buttons for on -off, P.U., radio and aux. Treble
+15 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 power amplifiers. PZ-5 power supply
unit, the unique new Masterlink, leads and instruc-
tions manual complete in one pack. Post free £29.95

To SINCLAIR RADIONICS LTD., ST. IVES, HUNTINGDONSHIRE PE174HJ

Please send Project 605 post free Q Details and list of stockists 

Name

Address

for which I enclose £29.95 cheque/money order/cash. E.E.713
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FIND BURIED TREASURE?
Transistorised Treasure Locator

This fully portable transis-
torised metal locator detects
and tracks down buried metal
objects-It signals exact loca-
tion with loud audible sound

4 - -(no phones used)-uses any - TI
transistor radio which tits ,.

simply blow air over mouth -organ type reeds etc.
Fully transistorised. SELF CONTAINED

inside-no connections needed. ..
LOUDSPEAKER. Fifteen separate keys span

FINDS GOLD, SILVER,-yy Anyone 9 years two full octaves play the "Yellow Rose of
up can follow the

ARCHAEOLOGICAL PIECES

Texas", play Silent Night", play "Auld LangCOINS, JEWELLERY, step-by-step, easy as Syne" etc. etc. You have the thrill and
ETC. ETC. Extremely sensi-

tive. will signal presence
of certain objects burled

ONLY several Pet below
ground No know-

ledge of radio or elec-
tronics required. Can be

built with ease in one short evening by anybody
from nine years of age upwards, with the
clear, easy to follow, step-by-step, fully
Illustrated instructions-Uses standard PP3
battery. No soldering necessary. Kit
includes nuts, screws, wire, etc. ONLY
1285 + 25p p. & p. (Sectional handle as
illustrated 95p extra). Parts available
separately. Made up looks worth 615.

E vesdrop on the exciting world
o Aircraft Communications

.F. AIRCRAFT BAND ONLY
CONVERTOR £2.85
Listen in to AIR-
LINES, PRIVATE PLANES,
JETPLANES. Eavesdrop on
exciting cross talk between pilots,
ground approach control, air-
port tower, Rear for yourself
the disciplined voices hiding
tenseness on talk downs. Be

with them when they have to take nerve
ripping decisions in emergencies-Tune into
the international distress frequency. Cover,
the aircraft frequency band including
HEATHROW, GATWICK, LUTON, RING -
WAY, PRES'riVICK, ETC. ETC. CLEAR AS
A BELL. This fantastic fully transistorised
instrument can be built by anyone over nine
in under two hours. No soldering necessary.
Fully illustrated simple instructions take you
stepbystep. Uses standard PP3 battery.
All you do is extend rod aerial, place close
to any ordinary medium wave radio (even
tiny portables). NO CONNECTIONS WHAT-
EVER NEEDED. SEND ONLY 8.285
20p p. & p. for kit Including cane, nuts,
screws, wire, etc. etc. (parts available
separately).

SHORTWAVE ELECTRONIC ORGAN

RADIO
ony E325TRANSISTOR

Don't confuse
with ordinaryonly

£2.75
electronic organs that

ABC fully illustrated in-
structions. No soldering necessary.

76 stations logged on rod aerial In 30 mine. -
Russia, Africa, USA, Switserland, etc.
Experience thrills of world wide news, sport,
music, etc. Eavesdrop on unusual broad
casts. Uses PP3 battery. Size only 3' z 41'
z II' Only S875 + 20p p. & p. Kit includes
cabinet, screws, instructions, etc. (Parts
available separately).

INGENIOUS ELECTRONIC
SLEEP INDUCER

ONLY

£3.25
CAN'T BLEEP
AT NIGHTS?DO YOU
WAKE UP
IN THE NIGHT AND CAN'T GET OFF
TO SLEEP. AGAIN ? WOULD YOU
LIKE TO BE GENTLY SOOTHED OFF
TO SATISFYING SLEEP EVERY NIGHT?
Then build this ingenious electronic sleep
inducer. It even stops by itself so you don't
have to worry about it being on all night? The
loudspeaker produces soothing audio.
frequency sounds, continuously repeated-
but as time goes on the sound gradually
becomes less and less-until they eventually
cease altogether, the effect it has on people
is amazingly very similar to hypnosis. A con-
trol is provided for adjusting the length of
times, etc., all transistor, can be built by
anyone over 12 years of age in about two
hours. No knowledge of electronics or radio
needed. Extremely simple, easy -to -follow,
step-by-step, fully illustrated instructions
Included. No soldering necessary. Works off
standard batteries, extremely economical.
Size only 3' x 41' x 15 --take it anywhere.
Kit includes case, nuts, wire, screws, etc.
SEND WO n 25p p. & p. (parts available
separately).

excitement of building it together with the
pleasure of playing a real, live, portable
electronic organ. NO PREVIOUS KNOW-
LEDGE OF ELECTRONICS NEEDED. No
soldering necessary, Simple as ABC to make.
Anyone over nine years con build it easily in
one short evening following the fully illustratsd,
step-by-step, simple instructions. ONLY 1.325
+ 25p p. & p. for kit, including case, nuts,
screws, simple instructions, etc. Uses
standard battery (parts available separately).
Have all the pleasure of making it yourself,
finish with an exciting gift for someone.
Find buried treasure with this
READY BUILT & TESTED
TREASURE LOCATOR
MODULE
ONLY £4.95
FULLY
TRANSIS-
TORISED PRIN-
TED CIRCUIT
METAL DETEC-
TOR MODULE. Ready built
and tested-just plug in a PP3 battery and
'phones and it's working. Past It in a case,
screw a handle on and YOU HAVE A
PORTABLE TREASURE LOCATOR EASILY
WORTH ABOUT EEO! Extremely sensitive
--penetrates through earth, sand, rock,
water, etc.-EASILY LOCATES COINS,
GOLD, SILVER, JEWELLERY, HISTORI-
CAL RELICS, BURIED PIPES, ETC.
Signals exact location by --beep" pitch
increasing as you near burled metallic
objects. So sensitive it wilt detect certain
objects buried SEVERAL FEET BELOW
GROUND! GIVES CLEAR SIGNAL ON
ONE COIN £495 + 30p care. etc.
(High quality Danish Stethoscope hew,
phones 5275 extra If required.)
EXAMINE AT HOME FOR 7 DAYS. YOUR
MONEY REFUNDED IN FULL IF NOT 100%
DELIGHTED.

BUILD 5 RADIO AND
ELECTRONIC PROJECTS

snip £2.45
Amazing Radio Construc-
tion set I Become a radio

.1
expert for 5245. A com-

plete Horne Radio Course.
0,0°401plefirpts No experience needed.

Parts including
simple instructions

,*e, for each design. Illus.
6ao..19 traced step-by-step plane,

all transistors, loudspeaker,
personal phone, knobs, screws,

etc. all you need. Presentation box
45p extra as illus. (if required) (parts available
separately) no soldering necessary. Send
12.45 + 20p p. & p.

SOOTHE YOUR NERVES,
RELAX WITH THIS AMAZING

RELAXATRON
CUTS OUT NOISE POL-
LUTION-SOOTHES YOUR
NERVES! Don't under-
estimate the uses of this fan-
tastic new design - the
RELAXATRON Is basically a
pink noise generator. Besides
being able to mask out
extraneous unwanted sounds,
It has other very interesting Only
properties. For Instance, 0.75
many people find a rainstorm
mysteriously relaxing, a large
part of this feeling of well-being can be
directly traced to the sound of falling rain-
dropsl-a well known type of pink noise.
IF YOU WORK IN NOISY OR DIS-
TRACTING SURROUNDINGS, IF YOU
HAVE TROUBLE CONCENTRATING, IF
YOU FEEL TENSED, UNABLE TO RE-
LAX-then build this. fantastic Relaxatron.
Once used you will never want to be without
it-TAKE IT ANYWHERE. Uses stan-
dard PP3 batteries (current used so small
that battery life is almost shelf -life). CAN
BE EASILY BUILT BY ANYONE OVER 12
YEARS OF AGE using our unique, step-by-
step, fully illustrated plans. No soldering
necessary. All parts including case, a pair
of crystal phones. Components, nuts,
screws. wire, etc. no soldering.
3.2 75+ 25p p. & p. Parts available separately.

CONCORD ELECTRONICS LTD. (EE5U) 8 Westbourne Grove, London, W.2. Callers welcome 9 0.m.-6 p.m. inc. Saturday

YATES ELECTRONICS
FLITWICK LTD.

RESISTORS
4W lskra high stability carbon film-very low noise-capless construction.
4W Mullard CR25 carbon film-very small body size 7.5 x 2-5mm. 4W
Erie wire wound. 4W 2% Electrosil TR5.
Power Values Price
watts Tolerance Range available 1-99 100+

4 5% 4 -70-2.2M0 E24 I Op 0 .8p
4- 10% 3  3M0 -10M0 E12 1 -Op 0.8p
4 2% 100-1M Ell 3 5p 3 - Op
4 10% 10-3 - 90 E 1 2 1 -Op 0 - Op
4- 55/ 4 -70-IM0 E12 I - Op 0.8p
4 10% 10-100 E12 6p 5.5p

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

DEVELOPMENT PACK
0.5 watt 5% iskra resistors 5 off each value 4.70 to IMO.
E12 pack 325 resistors 82.40. E24 pack 650 resistors L4  70.

POTENTIOMETERS
Carbon track Skil to 2M0, log or linear (log 4W, lie 4W).
Single, 12p. Dual gang (stereo), 40p. Single D.P. switch 24p.

SKELETON PRESET POTENTIOMETERS
Linear: 100, 250, 5000 and decades to 5MG. Horizontal or vertical P.C.
mounting (0-I matrix).
Sub -miniature 0 I W, 5p each. Miniature 0.25W, 6p each.

SEMICONDUCTORS
AC107 15p BC108 10p
AC126 12p BC109 10p
AC127 12p BCI47 13p
AC128 12p BC148 13p
ACI31 12p BC149 139
ADI40 50p BC157 14p
AFI 14 209 BC158 14p
AF I 15 20p BC159 14p
AFI16 20p 8E179 32p
AF I 17 20p BEY50 22p
BC107 10p BFY51 22p

BFY52
BY127
BZY10
BZYI3
0A85
0A90
0A91
0A202
0C26
0C44
0C45

22p
12p
20p
209

7p
5p
59
7p

45p
12p
12p

0071
0072
0081
0082
0082D
ORP12
IN4001
IN4002
I N4003
I N4004
1N4005

12p
12p
12p
12p
12p
50p
6p

10p
10p
10p
12p

1N4006 lip
IN4007 12p

2N2926R 9p
2N29260 9p
2N2926Y 9p
2N2926G 10p
2N3055 60p
2N3702 I3P
2N3703 IIP
2N3707 I3P
2N371 I 10P

ZENER DIODES LINEAR IC's (DIL) DIL SOCKET
400mW 5% 3  3V to 30V, ISp. I 709 50p 741 50p 14 and 16 pin

710 50p 748 50p 16p

BRUSHED ALUMINIUM PANELS
121n x bin= -25p; I2in x 24 -in -10p; 9in x tin -7p.

DEPT. E.E.

ELSTOW STORAGE DEPOT,

KEMPSTON HARDWICK,

BEDFORD.

C.W.O. PLEASE. POST AND PACKING,
PLEASE ADD 10p TO ORDERS UNDER L2..
Catalogue which contains data sheets for most of the
components listed will be sent free on request.
5p stamp appreciated.
10% DISCOUNT TO ALL CALLERS ON SATURDAYS

MULLARD POLYESTER CAPACITORS C296 SERIES
400V: 0001µF, 0 0015µF, 00022µF, 00033µF, 00047µF, 24-p. 00068µF, 0 01µF.
0 015µF, 0 022µF, 0 033µF, 3 go. 0 047µF, 0 068µF, 0 IµF, 4p. 0 15µF, 6p. 0 22µF, 74P-
0 33µF, I I p. 047µF, 13P.
160V; 001µF, 0015µF, 0022µF, 0033µF, 0047µF, 0068µF, 3p. 0 1µF 34p. 0 15µF,
44p. 022µF, 5p. 0.33µF, 6p. 0.474F. 749.0 68µF, I I p. 1 -OAF, 13p.
MULLARD POLYESTER CAPACITORS C280 SERIES
250V P.C. mounting: 0 01)sF, 0015µF, 0022µF. 3p. 0.033µF, 0047µF, 0-068µF
34p. 0 1µF, 4p. 0 15µF, 0 22µF, 5p. 0 33µF, 64p. 0 47µF, 84p.0 68µF, 1 I p. I -0µF, 13p

1 5µF, 20p. 22µF, 24p.

MYLAR FILM CAPACITORS IOOV, CERAMIC DISC CAPACITORS
0 .001µF, 0'002µF, 0'005µF, 001µF, 0.02µF 100pF to 10,000pF, 2p each.
24p. 0-04µF, 0-05µF, 0068µF, 0.1µF, 34p.

ELECTROLYTIC CAPACITORS-MULLARD C426 SERIES 6p each
(µF/V) 10/2.5, 40125, 80/2-5, 160/2 5, 320/2 5, 500/2.5, 8/4,32 /4, 64/4, 12514, 250/4,
400/4, 6-416.4, 25/6.4, 50/6.4, 100/6.4, 200/64, 320/6.4, 4/10, 16/10, 32/10, 64/10
125/10, 200/10, 2-5/16, 10/16, 20/16, 40/16, 80/16, 125/16, 1.6/25, 6.4/25, 12.5/25,
25/25, 50/25, 80/25, 1/40, 4/40, 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, 9p. 100/64, 160/40, 250/25,

400/16, 640/10, 1250/4, 1000/64, 1600/25, 12p. 160/64, 250/40, 40012-5, 640/16,
2000/4, 1000/10, 1600/64, 2500/25, 15p. 250/64, 400/40, 640/25, 3200/4, 1000/16,
1600/10, 2500/64, 4000/2.5, 18p.

ELECTROLYTIC CAPACITORS Miniature P.C. mounting Sp each.
(µF/V): 10/12, 50/12, 100/12, 200/12, 5/25, 10/25, 25/25, 100/25.

VEROBOARD
0 - I21x3}22P

24 x 5 24p
35x 31 24p
35% 5 28p

17 x 24 75p!in
17 x 5}(plai

100p.n)-
17 x 35 (plain) -
17 x 2+ (plain) -

25 x 5 (plain) -
2} x 35 (plain) -
Pin insertion tool Slp
Spot face cutter 42p
Pkt. 50 pins 20p

0-15
17p
2Ip
2Ip
28p
57p
78p
82p
60p
42p
12p
lip
52p
42p
20p

JACK PLUGS AND SOCKETS
Standard screened 113p 2.5mm insulated
Standard insulated 12p 3  Smm insulated
Stereo screened 35p 3 5mm screened
Standard socket ISp 2.5mm socket
Stereo socket 18p 3.5mm socket
D.I.N. PLUGS AND SOCKETS
2 pin, 3 pin, 5 pin 180°, 5 pin 240°, 6 pin
Plug 12p. Socket Bp.
4 way screened cable 15p/metre
6 way screened cable 22p; metre

Sp
13p

13p
13p

Bp

BATTERY ELIMINATOR 81.50
9V mains power supply. Same size as PP9 battery.
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BSR LATEST SUPERSLIM
STEREO AND MONO
Playa 12-, 10' or r records.
Auto or Manual. A high
quality unit backed by BSR
reliability with 12 months'
guarantee. AC 200/250,.
Size 131 x 111in.
Above motor board 3? in
below motor board 2 tin.
with STEREO and MONO XTAL £8.755 Post 25P.
MONO -COMPATIBLE C7.75 Post 250.Plays all records

RCS 3 WATT AMPLIFIER. Ready made tested. 2 -stage
triode pentode valve UCL82. 3 watts output. Tone and
volume controls. Rectifier valve UY85. Knobs. With
high performance Loudspeaker. E4Response 50-12,000 cps. Sensitivity 200mV. Post 25p

R.C.S. PORTABLE PLAYER CABINET

£4
Post .25p. IN

Really smart appearance with space for R.C.S. Amplifiers
and most modern autochangers. Size 18 x 15 x 8in.
Metal fittings. Carrying handle. Popular colours.
Two-tone reline covered.

GARRARD SINGLE PLAY TA MK II Complete with
stereo mono plug in head. Ideal Discotheque or Hi -Pi.LI 0
GARRARD AITIOCHANGERS with Sonotone Cartridges
Stereo Diamond and Mono Sapphire. Model 1025 210.
Model 8500 Stereo and Mono Autochanger 214. Post 25p.

BSR JUNIOR SINGLE PLAYER £4.50Turntable, 4 -speed motor and separate pick-up

EMI PICK-UP ARM with mono xtal and stylus 2186.
111..F1 PICK-UP CARTRIDGES. Diamond LP/Stereo
Stereo/Mono PTA £2.50; GP94 2250; GP93 2200;
Sapphire Mono GP91 £1 50; Power -point LP/78. 60p.

E.M.I WOOFER AND
 TWEETER KIT

£5.75 Post 25p
Comprising a fine example of a Woofer
101 x Olin. with a massive Ceramic
Magnet, 440., Gauss 18,000 lines.
Aluminium Cone centre to improve
middle and top response. Also the E.M.I.
Tweeter 3,in. square has a special light-
weight paper cone and magnet ant
10,000 lines.
Impedance Standard 8 ohms
Maximum Power 12 watts
Useful Response 86 to 18,000 cps
Base Resonance 45 cps
SUITABLE ENCLOSURE 20 x 13 x 9in, L9 POST 25p

WEYRAD P50 -TRANSISTOR COILS
RA2W Ferrite Aerial.. 72p Spare Cores Sp

11.4p Driver Trans. LFDT4 . 58p
I.F. P50/2CC 470 kc/ 86p Printed Circuit, PCA1 . 58p
led I.F. P50/3CC 800 J.B. Tuning Gang 65p
P51/1 or P51/2 360 Weyrad Booklet 10p
P50/3V 86p OPT! 580
Mullard Ferrite Rod 8 x fin. 20p, 6 x :in. 20p.

VOLUME CONTROLS
Long spindle.. Midget Size
5 K. ohms to 2 Meg. LOG or
LIN. L/S 15p. D.P. 25p.
STEREO L/S 65p. D.P. 76p.
Edge 5K. S.P. Transistor 25P

800hm Coax 4p. yd.
BRITISH AERIALITE
AERAXIAL-AIR SPACED
40 yd. 2140; 60 yd. £2.
FRINGE LOW LOSS OP yd.
Ideal 825 and colour.'

8in ELAC
HI-FI SPEAKERS
Dual cone plasticised roll
surround. Large ceramic mag-
net. 50.16,000 cps. Bass
resonance 55
cm. 8 ohm im-
pedance. 10
watts music
power. 24180
BLANK ALUMINIUM CHASSIS 18 s.w.g. tin. sides. 7 x 41n.
45p; 9 x 7in. 60p; 11 x 7in. 70p; 13 x Bin. 90p; 14 x llin.
95p; 15 x 14in. 99y; 11 x SM. 50p; 18 x 10in. £1
ALUMINIUM PANELS 18 s.w.g. 8 x 4in. Op; 8 x 8in. 15p;
14 x lin. 16p; 10 x 7in. 19p; 12 x 5in. 200; 12 X Sin. 28p;
16 x 8in. 28p; 14 x Sin. 34p; 12 x 12in. 409;16 x 10in 50p.

11 inch DIAMETER WAVE -CHANGE SWITCHES 25P.
p. 2 -way, or 2 p. 6 -way or 8 p. 9 -way 25p each. 1 p. 12 -way,

or 4 p. 2 -way, or 4 p. 3 -way 259.
TOGGLE SWITCHES, sp. 14p; do. 18p; dp. dt. 23p.

"THE INSTANT" BULK TAPE
ERASER & HEAD DEMAGNETISER

Leaflet

R.C.S. STABILISED POWER PACK KITS
All parts and instructions with Zener Diode, Printed Circuit,
Bridge Rectifiers and Double Wound Mains Transformer
input 200/240v. AC. Output voltages available 6 or 9 or
12 or 15 or 18 or 20v. DC at 100mA or less.
PLEASE STATE VOLTAGE REQUIRED. C) POST
Details S.A.E. Size 81 x 11 x in. " FREE

GENERAL PURPOSE TRANSISTOR
PRE - AMPLIFIER BRITISH MADE

Ideal for Mike, Tape, P.D., Guitar. Can be used with
Battery 9-12, or H.T. line 200-300v D.C. operation.
Size 11' x 11' x 1. Response 25 c.p.s. to 26 Key. 28db gain.
For use with valve or transistor equipment. 90 Post
Full instructions supplied. Detail. S.A.E. p IOp

NEW TUBULAR ELECTROLYTICS CAN TYPES
2/850V 14p 250/25V .. 14p 60+ 50/3509 35p
4/350V 14p 500/25V . 20y 600+100/360V..58p
8/450V 14p 1000/25V. Up 32 +32/250V 1SP
16/450V lop 1000/50V . 47p 32 I 82/450V 33p
32/450V 20p 8+8/450V 18p 850 + 50 325 V 50p
25/25V 10p 8+16/450V 20p 32 4 82 -1 82/850V 48p
50/50V 1013 18+16/450V 250 100 I 60 4- 50/ 350,748p
100/26V 10p 32 32/350V 25p
LOW VOLTAGE ELECTROLYTICS
1, 2, 4, 5, 8, 16, 25, 30, 50, 100, 200mF. 15V. 10p.
500mF. 12V. 15p ; 25V. 20p ; 50V. 30p.
1000mF. 12V. 17p ; 25V. 35p ; 50r. 47p ; 100V. 70p.
2000mF. BV. 25p ; 25V. 42p ; 50V. 57p.
2500mr. 50V. 62p : 3000mF. 25V. 47p ; 50V. 65p.
S000mF. 6V. 259; 12V. 42p; 25V. 75p; 85V. 815p; 50V. 950.

CERAMIC 1pF to 0.01 mF, 4p. Silver Mica 2 to 5000pr, 9p.
PAPER 350V-0 1 4p, 0 6 13p; Imp 15p; 2mF 150V 15p.
500V-0001 to 0.05 4p: 0-1 50; 0 25 Sp; 0.47 25p.
SILVER MICA. Close tolerance 1'. 2 2-500pF 8p; 500-2 200
yr 10p; 2,700-5,600yr 20p; 6,800pF-0 01, mfd 30p; each.
TWIN GANG. "0-0" 208pF 176pF, 05p; Slow motion drive
965 i 365 with 25 4 25pF, 50p 5000 slow motion, standard
45p; small 3 -gang 500pF £1 60.
SHORT WAVE, SINGLE. 100F 30p: 25pF 550. 50pF 55p.
NEON PANEL INDICATORS 250V AC/DC Red or Amber 20p.
RESISTORS, I w.. 4 w., 20.0 10 ; 2 w. 5p 10 ohms to 10 meg
HIGH STABILITY. I w. 0. 10 ohm. to 1 meg., 10p.
Ditto 59;, Preferred values 10 ohms to 10 meg., 4p.
WIRE -WOUND RESISTORS 5 watt, 10 watt. 15 watt
10 ohms to 100K. lflp each; 2I watt, 1 ohm to 8.2 ohms lop'

DECCA DECCADEC GARRARD
MOTOR UNIT MKII
Single play Stereo
Mono Deram
transcription
head and arm
Four speeds.
101in. turntable.
Anti -rumble filter
Bias compensa-
tion.
Laboratorymotor.

SPECIAL 21850 PostPRICE 25p

METAL PLINTH & PLASTIC COVER
Cut out ready for Garrard or
B.S.R. Will play with cover in 2510position. Latest design.
Covered in black leatherette.
Antimagnetic. 121 x 14} x 71In. Post 25p
ALSO AVAILABLE IN SOLID NATURAL MAHOGANY

WAX POLISHED FINISH AT SAME PRICE

MAINS TRANSFORMERS "Ig,,P.O.SeT
260-0-250 80 mA. 63 v. 4 amp. 21.50
250-0-290 80 mA. 8 3 v. 3 5 a. 61 v. 1 a. or 5 v. 2 a 10.50
350-0-350 80 mA. 8.3 v. 3 5 a. 13-8v. 1 a. or 5 y. 2 a 28.00
300-0-300 v. 120 mA., 6-3 v. 4 a. C.T.; 6.2 v. 2 a. £3.25
MINIATURE 200 v. 20mA., 6.8 0.1 s. 21 x 20 x tin. 75p
MIDGET 220 v. 45 mA., 6 8 v. 2 a. 21 x 21 x No. 90p
MINI -MAINS 20v, 100mA. If x 1: x 1:in. 50p
HEATER TRANS. 6-3v. 8 it. 60p
Ditto tapped sec. 1.4 v., 2, 8, 4, 5, 6-8 v. 10 amp 80p
GENERAL PURPOSE LOW VOLTAGE. Tapped Outputs
a 1 2 amp. 3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 24 and 80 v. 12.25
1 amp.. 6. 8, 10. 12, 18, 18, 20, 24, 80, 38, 40. 48, 60, 22.25
2 amp. 8, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, BO. 28.25
5 amp. 8, 8, 10, 12, 18, 18, 20, 24, 80, 38, 40, 48,80.28-75
AUTO TRANSFORMERS 115v. to 230v. or 230y. to 115v.
11s0w. 22 25; 500w. 20-25; 750w. 210; 1000w. 114.
CHARGER TRANSFORMERS. Input 200/250v.
for 8 or 12y.. 11 amp., 2150; 2 amp El SO ; 4 amp. 2250.
FULL WAVE BRIDGE CHARGER RECTIFIERS:
6 or 12v. outpnts, 11 amp. 40p; 2 amp. 55p: 4 amp. 65P
LUCAS 2DS500 Bridge 70V 5 amp 21.

E.M I. 134 x 8in.
LOUDSPEAKERS
With twin tweeters 1A 25and crossover, 10 watt.
State 8 or 8 or 15 ohm.
(As illustrated) Poet 15p
With flared tweeter cone and ceramic
magnet. 10 watts.
Bass res. 45-60 cps.
Flux 10,000 gauss.
State 3 or 8 or 15 ohm. Post 16p

L2. 7 5

Teak Cabinet Size 16 x 10 x gin. Post 259 LS
HI-FI STOCKISTS RETURN OF POST DESPATCH MINIMUM POST AND PACKING 15p

RADIO COMPONENT SPECIALISTS
Radio Books & Component Lists 5p. Written guarantee.

ALL MODELS "BAKER SPEAKERS" IN STOCK

BAKER I2in. MAJOR f9
- 30-14,500 c.p.s., 12in.

double cone, woofer and
tweeter cone together
with a BAKER ceramic

' magnet assembly having
o! a flux density of 14,000

gnus, and a tan] flux of
145,000 Maxwells. Bass
resonance 40 c.p.s. Rated
20 watts. Voice coils
3 or 8 or 15 ohms. Post Free

Module 30-17,000 c.o.s,
with tweeter. cr.:swayer,

baffle and LI I .50instructions.
BAKER "Bill -SOUND" SPEAKERS

'Group 25' 1 'Group 35' ' Group 50'
12 inch 17 12 inch £9 15 inch i 19
25 watt " 85 watt 50 watt " .
3 or 8 ur 15 ohm S or 8 or 15 ohm 8 or 15 ohm
TEAK HI-FI SPEAKER CABINETS. Fluted wood front
For 12in. or 10in. din. speaker 20 x 11 X gin. £9. Post 25p
For 18 x 810. or Sin. speaker 18 x 10 x gin. £5. Post 25p
For 10 x Bin. or Bin. speaker 16 x 8 x Bin. £4. Post 25p
LOUDSPEAKER CABINET WADDING I8in. wide, 15p ft.

8 ohm, 10 watt. Large ceramic magnet.
Special Cambric cone surround. Frequency
response 30-12,000 cps. Ideal P.A. Columns,
Hi-Fi Enclosures Systems, etc. £4

6z III.GOODMANS HI-FI WOOFER

(
ELAC CONE TWEETER
The moving coil diaphragm give. a goOd
radiation pattern to the higher frequencies
and a smooth extension of total response
from 1,000 cps to 18,000 cps. Sin SO x
31 x gin. deep. Rating 10 watts. 3 ohm
or 15 ohm models. .90 Post 10p.

SPEAKER COVERING MATERIALS. Samples Large S.A.E
Horn Tweeters 2-16kc/s, 10W 8 ohm or 15 ohm 21 50 .
De Luxe Horn Tweeter. 2-18 KO, 15W, 15 ohm £8.
TWO-WAY 3000cps CROSSOVERS 3 or 8 or 15 ohm 95p.
SPECIAL OFFER! 80 ohm 211n.; 21in.; 35 ohm, 2in.; Sin
25 ohm, 21in. dia.; Sin dia.; 8 X 4in.; 8 x 5in. Li EACH
15 ohm, Slin. dia.; 8 9in.; 7 4in.; TYPE
3 ohm. 21 in. 3in. 5 x 3M.
LOUDSPEAKERS P.M. 3 OHMS. 7 4in. £185; 81 in. el 50;
8 x 5in. £1 .80; 8 SIM. 90p 10 x 6i n. 2190.
RICHARD ALLAN TWIN CONE LOUDSPEAKERS.
8in. dia. 4 watt; 10in. din. 5 watt; 12in. dia. 6 watt
3 or 8 or 15 ohm models £2.00 each. Post 15p.
VALVE OUTPUT TRANS. 25p; MIKE TRANS. 50:1 25P
5 WATT MULTI -RATIO, 3, 8 and 15 ohma 809.

BAKER 100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER
4 inputs speech and
music. Mixing facilities.
Response 10.30,000 cps. Matches
all loudspeakers. A.C. 200/260V.
Separate Treble and Bass controls.
Guaranteed. Details S.A.E.

batter

£39 Free
Post

BARGAIN AM TUNER. Medium Wave.
Transistor Superhet. Ferrite aerial. 9 volt. £4.50
BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER
Add musical highlights and sound effects to recordings.
Will mix Microphone, records, tape and tuner 11.50
with separate controls into single output. 9 volt.
STEREO VERSION OF ABOVE 24-50.
BARGAIN FM TUNER 88-108 Mc/a Six Transistor.. 9 volt
Printed Circuit. Calibrated elide dial toning. Li 2.50
Walnut Cabinet. Siae 7 x 5 x flinch
BARGAIN FM TUNER as above less cabinet 18.85
BARGAIN 3 WATT AMPLIFIER. 4 Transistor
Posh -Pull Ready built, with volume control. fly. £3.50

COAXIAL PLUG Op. PANEL SOCKETS 13p. LINE 18p
OUTLET BOXES, SURFACE OR FLUSH 25p.
BALANCED TWIN FEEDERS 5p yd. 80 ohms or SOO ohms.
JACK SOCKET Std. open -circuit 14p. closed circuit 13p;
Chrome Lead Socket 459. Phono Plugs Sp. Phono Socket fm.
JACK PLUGS Std. Chrome 115p; 3 5mm Chrome 149. DIN
SOCKETS Chants 2 -pin 10y; 5 -pin 10y. DIN SOCKETS Lead
3 -pin 18p; 5 -pin 25p. DIN PLUGS 8 -pin 113p; 5 -pin 25p.
VALVE HOLDERS, 5p; CERAMIC 8p; CANS Sp.

E.M.I. TAPE MOTORSpost 15p.
120v. or 240v. AC. 1,100 r.p.m. 4 pole
I35mA. Spindle 0 187 x 0 75in. LI.25Sine 31 x 21 x 21in. (illustrated).
BALFOUR GRAM MOTORS
120v. or 240v. A.C. 1,200 r.p.m. 4 pole
50mA. Spindle 1 x 3/20. Size j1tCp
II x 21. x 11in. Post 159 """

CUSTOMERS FREE CAR PARK CALLERS WELCOME

337 WHITEHORSE ROAD, CROYDON
Open 9-6 p.m. (Wednesdays 9-I p.m., Saturdays 9-5 p.m.)

(Export: Remit cash and extra postage.) Buses 50, 68, 159 Rail Selhurst. Tel. 01-684-1665
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Everyday Electronics Classified Advertisements
RATES: 7p per word (minimum 12 words). Box No. 7p. extra. Semi -display --E4.50 per single column inch. Advertisements must be prepaid

and addressed to Classified Advertisement Department, "EVERYDAY ELECTRONICS," I.P.C. Magazines Ltd., Fleetway House,
Farringdon Street, London EC4A 4AD.

EDUCATIONAL MISCELLANEOUS

TECHNICAL TRAINING in Radio, TV
& Electronics through world-famous
ICS. For details of proven home -study
courses write: ICS (Dept. 566), Inter -
text House, London, SW8 4UJ.

MEN! You can earn £50 p.w. Learn
computer operating. Send for FREE
brochure -London Computer Opera-
tors Training Centre, G22 Oxford
House, 9-15 Oxford Street, London,
W.1.

FREE
TO ENGINEERS

Whatever your age
or experience you
must read New
Opportunities. It des-
cribes the easiest way to pass A.M.S.E.,
A.M.I.M.I., City & Guilds (all branches), Gen.
Cert., etc., and gives details of courses in all
branches of engineering Mechanics, Electrical.
Civil, Auto, Aero, 'Radio, TV, Building, etc.
You must read this book.

Send for your copy today -FREE!
B.I.E.T. B125, Aldermaston Court,

Reading, RG7 4PF
Accredited by the Council for the

Accreditation of Correspondence Colleges

BRITISH INSTITUTE Of ENGINEERING TECHNOLOGY

SERVICE SHEETS
SERVICE SHEETS (1925-1971) for
Televisions, Radios, Transistors, Tape
Recorders, Record Players, etc., by
return post, with free Fault -Finding
Guide. Prices from 5p. Over 8,000
models available. Catalogue 13p.
Please send S.A.E. with all orders/
enquiries. HAMILTON RADIO, 54
London Road, Bexhill, Sussex. Tele-
phone: Bexhill 7097.

RECEIVERS and COMPONENTS

Send now for our
ILLUSTRATED COMPONENT
EQUIPMENT CATALOGUE
SLIDE AND ROTARY LAMP

DIMMER CATALOGUE
ICIp each -post free

YOUNG ELECTRON ICS
54 Lawford Rd., London, NWS 2LN

01-267-0201

COMPUTER PANELS 5BC108, diodes, 4-50p
post 10p. PANELS WITH SILICON AND GERM'
TRANS at least 50. 6-E1.00 post 15p. UNIT
WITH 4LAL POT CORES +11 2% CAPS 50p
post 15p. ICs 7400 SERIES ON PANEL(S) 10-75p
post 10p. FALLOUTS 5-13p. ORP12 on panel
ee equipt. 35p cp. BANK 20 WIRE ENDED NEONS
50p post sp. SEND LARGE S.A.E. FOR LIST OF
PANELS ETC.
7LB ASSORTED COMPONENTS £1 30 cp.

J.W.B. RADIO
75 HAYFIELD ROAD SALFORD 6 LANCS

MAIL ORDER ONLY

FOR SALE

ELECTRONIC COMPONENTS for sale,
cheap, clearing laboratory, write for
details. G. Smith, 3 Hart Road, Old
Harlow, Essex.

BEFORE BUYING Hi-Fi equipment;
buy Audio Supply's new 105 page
photographically illustrated catalogue
(60p). Fair cash terms and service.
Our associates manufacture records
from customers' tapes. Specify require-
ments to Sound News, 18 Blenheim
Road, London W4 lES.

AUDIBLE CONTINUITY AND
VOLTAGE TESTERS

Type D65. Suitable for Circuits up to
2.5 ohms. £2.50 each.

Type D67. Suitable for Circuits up to
10k ohms. £3.50 each.

Type D71. from 10k -5m ohms. £4.55
each.

All plus 10p Packing and Postage.
Coventry Controls Limited,

40, Alleslev Old Road.
COVENTRY. CVS 8BU.

UNIMIXER 4S mono/stereo mixing
unit £52. Recent reviews, specs, from
manufacturers; Soundex Ltd., 18 Blen-
heim Road, London W4 1ES.

12 VOLT
FLUORESCENT LIGHTS

Beat Power Cuts, 12 ins 8 watt Tube, ideal
for Caravan, Tent, Emergency Lighting, etc.
Fully Transistorised, Low Battery Drain.
With ON/OFF Switch and I2V Socket to

run other Lights or I2V Equipment.
Unbeatable at E3.3n- post paid
or in kit form 22,90
Easy to construct
SALOP ELECTRONICS Callers welcome
27 Wyle Cop
Shrewsbury, Shropshire Large S.A.E. for lists

ARE YOU BUILDING THE

BABY ALARM
in April Everyday Electronics

or the DARKROOM TIMER IN MARCH.
Make these on easv-to- use type2Azy

WIRING
YOUTS

UPPLIED

See our advert last month for other projects
on this multi -purpose printed wiring board.
SL403D i.c. REDUCED to C120
NIP ELECTRONICS
DEPT. NB/EE , P.O. BOX II, ST. ALBANS, HERTS

CHROMASONIC ELECTRONICS is
well and living at 56 Fortis Green
Road, London N10 3HN. 40 page illus-
trated catalogue 20p post free.

JOHN SAYS...
RING MODULATOR by Dewtron is
professional, transformerless, 5 -transistor,
has adjustable FlIF2 rejection. Module V.
Unit 0340. WAA-WAA Pedal kit of all
parts, incl. all mechanics & instr. Only
E295. AUTO RHYTHM from Dewtron
modules. Simple unit for waltz, foxtrot
etc. costs L18.00 in modules. SYNTHE-
SISER MODULES and other miracles.
Send 15p for illust. list.
D.E.W. Ltd., 254 Ringwood Road,
Ferndown, Dorset.

NO NEED TO WORRY ABOUT
A TRANSMITTING LICENCE

because this GPO approved transmitter/
receiver kit does not use R.F. and you can
get one easily. Your transmissions will be
virtually SECRET since they won't be heard
by conventional means. Actually it's TWO
KITS IN ONE because you get all the
printed -circuit boards and components for
both the transmitter AND receiver. You're
going to find this project REALLY FUN -
TO -BUILD with the EASY -TO -FOLLOW
instructions. An extremely flexible design
with quite an AMAZING RANGE -has
obvious applications for SCHOOL PRO-
JECTS, LANGUAGE, LABORATORIES,
SCOUT CAMPS, etc.

GET YOURS! SEND £5 50 NOW
S.A.E. for details

TO: BOFFIN PROJECTS'
DEPT. KEE.
4 CUNLIFFE ROAD,
STONELEIGH, EWELL, SURREY

FLICKDIM SWITCH. Dim up to 500
watts at a flick. A must for TV, child-
ren's bedrooms, etc. White unit easily
replaces lighting switch. Only 70p with
money back guarantee. 5p postage.
E. Griffiths, 6 Stanway Close, Alkring-
ton, Middleton, Manchester.

PLEASE BE SURE
TO

MENTION

EVERYDAY ELECTRONICS

when replying to
advertisements

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.

BOUND 8TTPPLIES
(LOTTOBTON) CO. LTD.

for
Eagle International and International Rectifier Products
TOA P.A. ELuipment and Mikes.
Capacitors. Resistors, Plugs, Sockets, Cables, Audio
Leads, Semiconductors, Valves, Vero Board, etc., for
the constructor.

ELECTRONICS DEPT. Tel. 01-508-2715
12 Smarts Lane, Loughton, Essex.

Pours. 9.30 a.m.-1 p.m., 2-6 p.m. Mon.. Tues. Wee. and
Fri. ; 9.30 a.m.-I p.m., 2-6.30 p.m. Sat. Closed all day

Thursday.
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Vary the strength
of your lighting with a

ILILAIITC11

The DIMMASWITCH is an attractive and effic-
ient dimmer unit which fits in place of the normal
light switch and is connected up in exactly the
same way. The ivory mounting plate of the
DIMMASWITCH matches modern electric fit-
tings. Two models are available, with the bright
chrome knob controlling up to 300 w or 600 w
of all lights except fluorescents at mains voltages
from 200-250 v, 50Hz. The DIMMASWITCH has
built-in radio interference suppression:

600 Watt E3.20. Kit Form 12.70
300 Watt E2.70. Kit Form 62.20

All plus 10p post and packing.
Please send C.W.O. to:

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

INSTRUMENTAL

AUDIO

EFFECTS
SUPER "FUZZ" UNIT KIT, CONNECTS

BETWEEN GUITAR & AMPLIFIER. OPER-
ATES FROM 9v BATTERY (not supplied).
ALL COMPONENTS AND PRINTED CIRCUIT
BOARD WITH FULL INSTRUCTIONS. KIT
PRICE: £2.60 post paid.

CREATE "PHASE" EFFECT ON YOUR
RECORDS, TAPES ETC., UNIQUE CIRCUITRY

ENABLES YOU TO CREATE PHASE

EFFECT AT THE TURN OF A KNOB. OPER-
ATES FROM 9v BATTERY (not supplied)
COMPLETE KIT OF COMPONENTS WITH
PRINTED CIRCUIT BOARD & FULL INSTRUC-
TIONS. KIT PRICE: £2.60 post paid.

MAIL ORDER ONLY.

S.A.E. ALL ENQUIRIES.

DABAR
ELECTRONIC
PRODUCTS

98a, LICHFIELD STREET,
WALSAI L. STAFFS. WSI tUZ

BODINE TYPE N.C.I. GEARED MOTOR
-m,... (Type I) 71 r.p.m.
'''s Torque 10Ib. inch.l INPUT 230/140V a.c. S0;60 OUTPUTe Reversible. 1/70th h.p.

28 r.le, .m.0.38 Torque(Ty pe 20Ib

i VARIABLE 0.260Vcyc All Types (and Spares)amp 2) 1

inch. R ible 1/80th I from / to 50 amp from stock.
h.p.'50 cycle, 0.28 amp. SHROUDED TYPE

"As new" condition. Input voltage of motor i amp, 67.00 2.5 amp. 18.05
115V a.c. Supplied complete with trans- 5 amp, 111.75
former for 230/240V a.c. input. Price, either 10 amp. 62.2.50 20 amp. 649.00
type 63.50 plus 35p P. & P. or less trans- 15 amp, 125.00 25 amp, 658.00
former £225 plus 27p P. & P.

."'

37.5 amp. 182.00 50 amp, £98.00
12 VOLT DC MOTOR OPEN TYPE (Panel Mounting) + amp. [445.

Powerful I amp. RE -

Speed 3,750 RPM tom-

I amp, [7.00 2f amp. 613.05. All types carriage paid.
VERSIBLE motor.

plete with external gear
train (removable) giving final
speed of aqprox. 125 RPM. Size
4f" x 2f"dia. Price 95p inc. post.

4..... ... 100 WATT. I ohm, 10A; 5 ohm, 41A:
230V/240V COMPACT I
SYNCHRONOUS 7 I 4 0.45A; 1 kr), 280 mA; 1.5 kf), 230mA; 2.5 1st), 2A; 3 140, 140

10 ohm, 3A; 25 ohm, 2A; 50 ohm, I 4A;
100 ohm, IA; 250 ohm, 0.7A; 500 ohm,

GEARED MOTORS
Manufactured by either Sangamo, Haydon or each. P. & P. liP:
Smith. Built-in gearbox.

',',."6')p mA. Diameter 3fin Shaft length kin, dia. et in. All at £1.65

50 WATT. 1 /5/10 /25/50/100/250/500/1/1 -5/2-5/5k0. All at
1 R.P.M. cw I R.P.H. A/cw 10 R.P.H. A/cw £1.15 each. F. & P. 711,

2 R.P.H. cw 15 R.P.H. A/cw 25 WATT. 10/25/50/100/250/500/1/1.5/2.5/3.5/5k0. All at
60 R.P.M. cw 3 R.P.H. A/cw 20 R.P.H. cw 90p each. P. & P. 71p.

6 R.P.H. cw 30 R.P.H. cw
cw-=. Clockwise.
A/cw,=- Anti -clockwise rotation.
Fraction of makers' price. All at 75p incl. PAP. I

CONSTANT SPEED. PRE- u
CISION MADE 6 VOLT D.C.
GOVERNED MOTOR
Seven pole armature, ballrace bear -

g.2,750 r.p.m. Length 2f1, Dia. fl.
Shaft length ?s, Shaft dia. A. No
load 40 mA. Normal load 350 mA.
Ideal for portable recorders, etc.,
etc. Price 61 25 p & p 10p.. olim

VARIABLE VOLTAGE TRANSFORMERS

PROGRAMME TIM RS
Devices Ltd.')
(Mfr. by 'Magnetic

,--___49)94/60,:aiti:
240v A.G. 5 r.p.m. .&-:.."' ...

Crouzet' motor.
Drives 15 cams, each

Nei ' Z Z Z 0 ail"
operating a 10 amp c/o

- ay*,
micro switch. Cams are indi-
vidually variable, allowing innumerable c mbi- I
nations. Ideally suited for machinery control,
automation, etc. Also in the field of enter-
tainment, for chaser lights, animated displays,
etc. NEW PRICE: 15-75. P. & P. 25p.

I

EOLREGCATNR OKNI C I

Easy to build. Solid State. Two full
octave (less sharps and flats). Fitted
hardwood case. Powered by two
penlite IIV batteries. Complete set
of parts including speaker, etc.,
together with full instructions and 10
tunes. Price L3.00. P. & P. 22p.
50 in I ELECTRONIC PROJECT

KIT
50 easy to build Projects. No solder-
ing, no special tools required. The
kit includes Speaker, Meter, Relay,
Transformer, plus a host of other
components and a 56 -page instruction
leaflet. Some examples of the SO
possible Projects are: Sound Level
Meter, 2 Transistor Radio, Amplifier,
etc. Price 0.75. P. & P. 30p.

CRYSTAL RADIO KIT
Complete set of parts, including:
Crystal Diode, Ferrite Aerial, Drilled
Chassis, and Personal Ear Piece. No
soldering, easy to build, full step by
step instruction. 11.75 inc. post.

VENNER Electric Time Switch
200/250V Ex. GPO. Tested. Manually
sec 2 on, 2 off every 24h. Override
switch: 10A 62.75, 15A £3.25,
20A 13.75. P. & P. 20p. Also 0
available with solar dial ON dusk,
OFF dawn. Price as above.

D.C. AMMETERS NEW!
IA, SA, 15A, 20A, El -75.
0-300V a.c., 11.90, incl. P. & P.
MIN IIMMO Mel MIM OEM TEN
"HONEYWELL" LEVER
OPERATED MICRO SWITCH
15 amps. 250 volt
A.C. c/o contacts.
NEW in maker's
Carton. Price: 10
for CI -90 incl. P & P.

11 MINN

uperior I ua ity recision a 1 e

NEW POWER RHEOSTATS

STROBE! STROBE! STROBE!
Build a Strobe Unit, using the latest type Xenon white
light flash tube. Solid state timing and triggering
circuit. 230/250V a.c. operation.
EXPERIMENTERS' ECONOMY KIT
Speed adjustable I to 36 Flash per sec. All electronic
components including Veroboard S.C.R. Unijunction
Xenon Tube and instructions 1640, plus 25p P. & P.
NEW INDUSTRIAL KIT
Ideally suitable for schools, laboratories, etc. Roller tin
printed circuit. New trigger coil, plastic thyristor.
Speed adjustable 1-80 f.p.s. Price 610.50. P. & P. 50p.
HY-LYGHT STROBE MK 111
This strobe has been designed and produced for use in
large rooms, halls and the photographic field and
utilises a silica plug-in tube for longer life expectancy,
printed circuit for easy assembly, also a special trigger
coil and output capacitor. Speed adjustable 0-30 f.p.s.
Light output approx. 4 joules. 112.00. P. & P. 50p.
SPECIALLY DESIGNED. FULLY VENTILATED
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:
 Heavy duty power supply.
 Variable speed from 1-23 flash per sec.
 Reactor control circuit producing an intense white light.
The brilliant light output of the "SUPER" 1-1Y-LYGHT
gives fabulous effects with colour filter.
Never before a Strobe Kit with so HIGH an output at so
LOW a price. ONLY £20 plus 75p P. & P.
ATTRACTIVE, ROBUST, FULLY VENTILATED
METAL CASE specially designed for the Super
Hy-Lyght Kit including reflector 17400 P. & P. 45p.
7 -inch POLISHED REFLECTOR
Ideally suited for above Strobe kits. Price 53p, P. & P.
1 3p or post paid with kits.

New SIEMENS PLESSEY, etc. MiniatureRELAYS Relays at competitive prices.
I 2 3 14 I 2 3 4

52 3-6 2 c/o 163p 700 22-30 6 c/o 75p.
410 0-18 4 c/o 73p 700 15-35 2 c/o HD 73p
600 2-24 4 c/o 78p. 700 16-24 6M 65p
600 8-32 4 c/o 78p 1,250 24-36 4 c/o 63p
700 6-24 4M 2B .63p 2,500 36-45 6M 639'
700 6-24 4 c/o 78p 2,400 30-48 4 c/o 50p
700 2-24 2 c/o .63p 9,000 40-70 2 c/o 500
700 6-12 I c/o HD 50p 15k 85-110 6M 500
(I) Coil ohms; (2) Working d.c. volts; (3) Contracts; (4) Price
(I -ID) Heavy Duty. All Pos Paid. Including Base.
12 VOLT D.C. RELAY
Three sets clo contacts ra ed at 5 amps. 78p incl. P. & P.
(Similar to illustration below.)
'DIAMOND H' 230 VOLT A.C. RELAYS
(UNUSED)
Three sets c/o contacts rated at 5 amps.
Price: SOp P & P 10p. (100 lots 140.00 incl.
P & P.)
'KEY SWITCH' 230 VOLT A.C. RELAYS
One set c/o contacts rated at 7.5 amps. BOXED. Price: 40p.
P & P 5p .(100 lots 632.00 incl. P & P.)

230 VOLT A.C. SOLENOID OPERATED
I FLUID VALVE

Will handle liquids or gases up to 7 p.s.i.I
Forged brass body, stainless steel core and
spring. f" b.s.p. inlet/outlet. Precision made,

IBritish mfg. Price 11-75. P. & P. 20p.
Special quotation for quantity.

SERVICE TRADING CO
All Mail Orders -Also Callers -Ample Parking Space

Dept. E.E. 57 BRIDGMAN ROAD, LONDON. W4 SBB
Phone 01.795 1560 SHOWROOM NOW OPEN MON.-FRI.

Personal callers only. Open Sat.

9 LITTLE NEWPORT ST.
LONDON WC2H 71J 01-437 0579
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CRESCENT RADIO LTD

11 & 40 MAYES ROAD LONDON N22 BIL 888 3206

MAIL ORDER
DEPT.
No. II

MAYES RD.
LONDON

N22
6TL

COMPONENTS AND HI Fl
FOR THE HOME CONSTRUCTOR

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

(WE CLOSE ALL DAY THURSDAY)

13 SOUTH MALL, EDMONTON, N.9 803 1685

FLEX CONNECTOR
Approx. 2 amp rating.
Two - pin non  rover
Bible midget flex con-
nector. Approx. size:

2in. x }in. Ideal for loudspeaker
connections, etc. 8p plus 2p P. & P.

MAINS TRANSFORMER
Fused Primary 240V. Second-
ary 220V kr; 50M/A. 6-2V,

® 1A.This transformer
is made to a very high
standard and is a
small size: 2in. X 211n.
x 21in. 83p plus 15p
P. & P.

BRIDGE RECTIFIER
Plastic encapsulated.
Texas Type No 11140-
KO5 60, at 4 amp

Our Price SOP
+ 5p P. & P.

218066

POPULAR POWER
TRANSISTOR

Now at our Low Price
60p each

Please Include 6p P. & P.

BARGAIN B.C.R.

TESTED THYR1STOR
400 volt. 3 amp.

46p each 5 for I200

S4 Please include 5p P. & P

POWER TRANSISTOR
HEAT SINKS
Extruded aluminium:
Approx. size: 6' I
4r . 11"
A few only at this low
price - 40p each +
5p P. & P.

HIGH QUALITY IMPORTED HEADPHONES
1,000 II per phone 80p TTC
2,000 II per phone .. 88p G1105
Plus 10o P. & P. per pair.

COMPONENT CORNER each
Veroboard Orients 2m. 31'xor.
Plain Veroboard -1m. x 3" 9p
Standard Toggle Switch,DPDT 18p
D.P.D.T. Slide Switch .. 18p
Experimental Transistor

Holders, 3 -pin and 4 -pin 7p
I.C. Holders for 14 or 16 pin 20p
Please include 3p p. & p. per 3 items

10,00021FD @ 18V CAPACITOR
A few only at this price. 3r long.
11' diameter. Screw Terminals.
40p each. Please include by p. &

SINGLE EARPIECES
Crystal or Magnetic 3-5mm or
2.5mm (please state which type
you require. Complete with lead.
20p plus 3p P. A p.

LOUDSPEAKER BARGAINS
E.M.I. 400 set 3. 8. 15 oh
13.26 plus 38p. P. & P
E.M.I. 350 set 8 ohm.
17.00 plus 38p. P. & P.

MINI LOUDSPEA
21' 8 ohm 8Sp 21" 40 ohm 88P
3' 8 ohm 40p 21, 25 ohm 88p
Plus 3p. P. & P. on each Mini
Speaker.

TRI-VOLT BATTERY ELIIIINAIOR
Enables you to work your transistor
radio, amplifier, or cassette, etc. from
A.C. mains through this compact
eliminator. Just by moving a plug

you can select the voltage you require - 6v. 71v
or 9 volts. This means all your transistor power
pack applications can be handled by this one unit.
Approx. size: 21' x 21' x 31'. OUR PRICE -
22.76p + 10p. P. & P. Same model suitably wired
for the Philips Cassette - 83-00 + 10p. P. & P.

ALUMINIUM CHASSIS
Made from 18 gauge aluminium 4 sided
chassis with corner brackets. All are 21'
depth.

6 X 3-41p 12 x 3-68p 14 X 9-94p
6 x 4-45p 12 x 6-61p 16 x 6 -86p
8 x 6-539 12 x 8-88p 16 X 10-1-089

10 x 7-48p 14 x 3-601/
Please send 10p per chassis P. & P.

CAPACITORS
Mini Electrolytics all values up
to 100MFD ® 13V -7p each.
Small PF Capacitors only in
packs of 10 but you can mix
values -85p for 10.

250MFD 26V-1511
50011FD 25V -21p

1000MFD 216V -27p
200091FD 25V -84p
3000MFD 25V -45p
5000MFD 26V -58p

Please inc. 10p. P. & P. with
orders under 12 value.

PRINTED
CIRCUIT KIT

Ts sal

PRINTED CIRCUIT BOARD
8 X 8-10p 10 X 8-159
9X5 -10p 12x12 -80p
Please inc. 3p. per board P. & 1'.

J.,

BULGIN OCTAL PLUG
Ideal for all those multi -
way connections. This
plug couples with a
tandard 8 -pin valve

holder. Plug .. 12p
Socket .. 6p

Please include 4p p. & p.

Everything for
producing your
own printed
circuits.
111.40p plus
10p. P. & P.

EAI000 3 WATT AUDIO AMPLIFIER MODULE
An Audio Amplifier designed around the
TAA621 Linear I.C.:-
Supply Voltage .. 9-24V
Speaker Imp. .. 8-16 ohm
Frequency 50hZ-26kHz
Overall Size 2in x 3in X I in
Ideal Amplifier for radios, record players,
stereo units, etc.
Full technical data and diagrams with each
module. All guaranteed and a bargain at

WAFER SWITCHES
1 pole 12 way
2 pole 2 way
2 pole 3 way
2 pole 4 way
2 pole 6 way
3 pole 4 way
4 pole 3 way
18p each. Please Inc.
5p P. & P. Up to 3
switches.

POTENTIOMETERS
All types l' and less diameter.
SINGLES DUAL

5K Log or 6K
10K Lin Less 10K
250K Switch 20K

00K
100k 171) ear 100K
250K Double 250K
500K Pole 500K

1m Switch lm
2M 2111

Up to 3 Pots. Please add
Op. P. & P.

Less
Switch
45p.
each

RESISTORS
We stock all recognised values
of resistors all at 10% or closer
tolerance. We regret we can only
mall then: in lots of ten. You can
amid for mixed values.
All Midget types.

watt lots of 10-189
watt lots of 10-15p

1 watt Iota of 10-259
Please include 3p P. & P. for
each 10 resistors.

£2.63 Op p

ThesNew Picture-BOOk'way of learning
BASICELECTRICITY(5voLs.)
ELECTRONICS (6voLs)

You'll find it easy to learn with this out-
standingly successful NEW 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. The books are based on

This carefully panned series
of manuals has proved a

valuable course in training
technicians in Electricity,

Electronics, Radio and
Telecommunications.

WHAT READERS SAY
"A MATHEMATICAL IDIOT"
They have an easy approach to learning that a mathematical idiot
like myself can easily understand. K.L. Y., Ashton -u -Lyme.

"WAS AMAZED"
I was amazed how easy it was to read and learn. L. Y.C., Addington.

"FIRMEST RECOMMENDATION"
You have my firmest recommendation in favour of this method of
Self Teaching. B. W., Blackburn.

the latest research into simplified learning
techniques. This has proved that the
PICTORIAL APPROACH to learning is the
quickest and soundest way of gaining mastery
over these subjects.

TO TRY IT, IS TO PROVE IT

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

Please send me WITHOUT OBLIGATION TO PURCHASE, one of the
above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid,

in in good condition within 7 days or send the following amounts. BASIC
ELECTRICITY £4.50 Cash Price, or Down Payment of £1.00 followed by

mi 4 fortnightly payments of £1.00 each. Total £5.00. BASIC ELECTRONICS
£5.40 Cash Price, or Down Payment of £1.00 followed by 5 fortnightly
payments £1.00 each. Total £6.00. This offer applies to UNITED KINGDOM
ONLY. Overseas customers cash with order, prices as above.

 Tick Set required (Only one set allowed on free trial)

a
 Signature

BASIC ELECTRICITY BASIC ELECTRONICS
Prices include Postage and Packing.

(If under 21 signature required of parent or guardian)

NAME
BLOCK LETTERS
FULL POSTAL
ADDRESS .
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Build yourself a TRANSISTOR RADIO

NEW! ROAMER 10 WITH VHF INCLUDING AIRCRAFT
10 TRANSISTORS. 9 TUNABLE WAVEBANDS, MW1,
MW2, LW, SW1, SW2, SW3, TRAWLER BAND. VHF Total building cost
AND LOCAL STATIONS AND AIRCRAFT BAND
Built in Ferrite Rod Aerial for MW/LW. Retractable, chrome plated Telescopic Aerial,
for peak short wave and VHF listening. Push Pull output using 600mw Translators.
Car Aerial and Tape Record Sockets. Switched Earpiece Socket complete with Earpiece.
10 Transistors plus 3 Diodes. 8" x 2e, Speaker. Air Spaced ganged Tuning Condenser with
VHF section. Volume on/off, Wave Change and Tone Control. Attractive Case in black
with silver blocking. Size 9' x 7' x 4". Easy to follow instructions and diagrams.
Parts price list and easy build plane 80p (FREE with parts).

ROAMER

EIGHT

Mk I
NOW WITH
VARIABLE
TONE CONTROL
7 Tunable Wavebands: MW1, MW2, LW, MI, SW2,
SW3 and Trawler Band. Built in Ferrite Rod Aerial
for MW and LW. Retractable chrome plated Tele-
scopic aerial for Short Waves. Push pull output using
600mW transistors. Car aerial and Tape record sockets.
Selectivity switch. Switched earpiece socket complete
with earpiece. 8 transistors plus 3 diodes. x 21"
Speaker. Air spaced ganged tuning condenser. Volume/
on/off, tuning, wave change and tone controls.
Attractive case in rich chestnut shade with gold
blocking. Size 9 x 7 x 4in. approx. Easy to follow
instructions and diagrams. Parts Price List and Easy
Build Plans POp (FREE with parts).

Total building cost 26.98 P. P. &(Overseas P. & P. il) Ins. 41p.

41,11.*4111,11.410,10,11,0,11,1,1,11,0,11,11,11,11,,,IPsi,

POCKET
FIVE

3 Tunable Wavebands:
MW, LW, Trawler Band
with extended M.W.
band for easier tuning
of Luxembourg, etc.
7 stages -5 transistors and 2 diodes,
supersensitive ferrite rod aerial, fine
tone moving coil speaker. Attractive black and gold
case. Size 51 x le x 3ein. Easy build plans and
parts price list 10p (FREE with parts). Earpiece with
plug and switched socket, for private listening 80p
extra.

Total building costs £2.23
P. &

(Overseas P. & P. 63p) Ins. 2Ip

FULL AFTER
SALES
SERVICE

ROAME

SEVEN

MK IV

7 Tunable Wave-
bands: MW I, 31W2,
LW, SW1, SW2,
SW3 and Trawler
Band. Extra Medium waveband provides easier tuning
of Radio Luxembourg, etc. Built In ferrite rod aerial
for MW and LW. Retractable 4 section 24in. chrome
plated telescopic aerial for SW. Socket for Car Aerial.
Powerful push-pull output. 7 transistors and 2 diodes,
including Micro -Alloy R.F. Transistors. 8' X 21'
speaker. Air spaced ganged tuning condenser. Volume/
on/off, tuning and wave change controls. Attractive
case with carrying handle. Size 9 X 7 x 4in. approx.
Easy to follow instructions and diagrams. Parts price
list and easy build plans lop (FREE with parts).
Earpiece with plug and switched socket for private
listening, 80p extra.

Total building costs 25.90 p, pa
(Overseas P. & P. 61) 1LP Ina. 41p.

28.50
P. P. & Ins. 50p

(Overseas P. & P. ill

as-sie.s--ilev.
TRANSONAS

FIVE

5 TRANSISTORS

AND 2 DIODES

3 Tunable Wavebands: MW, LW and Trawler Band.
7 stage -6 transistors and 2 diodes, ferrite rod aerial.
tuning condenser volume control, fine tone
moving coil speaker. Attractive case with red speaker
grille. Size 61 x 41 x 11in. Easy build plans and
parts price list 10p (FREE with parts). Earpiece with
plug and switched socket for private listening 80p extra.

Total building costs 22.50 P &(Overseas P. & P. 63p) Ins. 22p

NEW! "EDU-KIT
BUILD RADIOS, AMPLIFIERS, ETC.,
FROM EASY STAGE DIAGRAMS. FIVE
UNITS INCLUDING MASTER UNIT TO
CONSTRUCT.
COMPONENTS INCLUDE:
Tuning Condenser: 2 Volume Controls: 2 Slider
Switches: 4-x21' Speaker: Terminal Strip: Ferrite Rod

Aerial: 3 Plugs and Sockets: Battery Clips: 4 Tag
Boards: Balanced Armature Unit: 10 Transistors:

odes: Resistors: Capacitors: Three e' Knobs.
Unita once constructed are detachable
from Master Unit, enabling them to be

stored for future use. Ideal for
Schools, Educational Authorities and
all those interested in radio construction.

All parts including
25.50 P. P. &Case and Plans Ina alp

(Overseas P. & P. El)

Callers side entrance Berretta Shoe Shop
 Open 10-1, 2,30-430 Mon.-Frl. 9-12 Sat.

1

1

ROAMER

SIX
6 Tunable Wave-
bands: MW, LW,
SW1, 8W2, Traw-
ler band plus an
extra M.W. band
for easier tuning
of Luxembourg
etc. Sensitive fer-
rite rod aerial and
telescopic aerial
for Short Waves.
Sin. Speaker. 8
stages -6 transistors and 2 abodes including Micro -
Alloy R.F. Transistors, etc. Attractive black case with
red grille, dial and black knobs with polished metal
inserts. Size 9 X 5} it 21in. approx. Easy build plans
and parts price list 15p (FREE with parts). Earpiece
with plug and switched socket for private listening
80p extra.

Total building costs 23.98 P. &(Overseas P. & P. El) Ins. 26p

TRANS

EIGHT

8 TRANSISTORS

and 3 DIODES

6 Tunable Wave-
bands: MW, LW,
SW1, SW2, SW3
and Trawler Band.
Sensitive ferrite rod aerial for M.W. and L.W. Tele-
scopic aerial for Short Waves. 3in. Speaker. 8 improved
type transistors plus 3 diodes. Attractive case in
black with red grille, dial and black knobs with polished
metal inserts. Size 9 X 51 X 211n. approx. Push pull
output. Battery economiser switch for extended battery
life. Ample power to drive a larger speaker. Parts
price hat and easy build plans 2.5p (FREE with parts).
Earpiece with plug and switched socket for private
listening 80p extra.

Total building costs 2448 &(Overseas P. & P. II) Ins. 31p

RADIO EXCHANGE CO
61 HIGH STREET, BEDFORD. Tel. 0234 62367

I enclose £ please send items marked

ROAMER TEN 0
ROAMER EIGHT 0
TRANSONA FIVE 0
POCKET FIVE 0

Parts price list and plans for

Name

ROAMER SEVEN
TRANS EIGHT
ROAMER SIX
EDU-KIT

Address

(Dept. E.E.7.)

Published approximately the third Friday of each month by I PC 3fagazines Ltd., Fleetway House, Farringdon Street, London, E.C.4A 4.80. Printed in England by Index Printers Ltd.,
Dunstable, Beds. Sole Agents for Australia and New Zealand-Gordon & Gotcb (A/Sia) Lta:South Africa-Central News Agency Ltd.: Rhodesia and Zambia-K ingstons Ltd.: East Africa-
Stationery and Office Supplies Ltd. Subscription Rate (including postage): For one year to any part of the world 12.33. Everyday Electronics is sold subject to the following conditions,
namely that it shall not, without the written consent of the Publishers first given, be lent, resold, hired out or otherwise disposed of by wayof Trade at more than the recommended selling
price shown on the cover, and that it shall not be lent, resold or hired out or otherwise disposed of in a mutilated condition or in any unauthorised cover by way of Trade, or affixed to or
as part of any publication or advertising, literary or pictorial matter whatsoever.



HENRY'S RADIO LIMITED
ENGLAND'S LEADING ELECTRONIC CENTRES
HI-FI ELECTRONIC COMPONENTS TEST PA. DISCOTHEQUE LIGHTING MAIL ORDER

TEXAN

20 20 WATT I.C. STEREO AMPLIFIER
(As featured by "Practical Wireless" May/June 1972)

DEVELOPED BY "TEXAS" ENGINEERS FOR
PERFORMANCE, RELIABILITY AND POWER
FEATURES INCLUDE: Low profile with specially designed
Gardners Transformer. 6-I.C.'s, 10 Transistors, 4 Diodes,
2 Zeners. Fibre glass P.C. panel. Multi protection. Stabilised
supply. DIN input/output. Complete chassis work.
FUNCTIONS: Separate Treble/Bass/Volume/Balance controls.
Input selector, Mag. pu, Radio, Tape in and out. Headphone
socket. Scratch and rumble filters. Mono/Stereo switch.
SLIM DESIGN WITH SILVER TRIM -Chassis size overall
141" x 6" x 2" max.
TOTAL COST TO BUILD 6.850. Post 45p.
(Optional Teak sleeve available July/August)
Henry's ere sole U.K. trade and retail suppliers of the
Texan -enquiries invited
TEXAS -HENRY'S VALUE & PERFORMANCE

LATEST EDITION
CATALOGUE Fully

detailed and
illustrated
covering every
NRaspect of Elec-

ii
tonicplus
data. circuits
and infor-
mation

A
PRICE

55p
POST PAID

(40p FOR
L CALLERS)

P/a7FIVElOpVOUCHER
FOR USE WITH PURCHASES

10,000
Stock lines
at Special

Low Prices and
Fully Guaranteed

Send to this address -Henry's Radio Ltd., (Dept. EE).
3 Albemarle Way, London, E.C.I-for catalogue by
post only.

All other mail and callers to "303", see below

TEST EQUIPMENT
Huge range in stock -too
much to list here. It's all in
the latest catalogue -prices -
specifications etc. Also Panel
Meters and Edge Meters.

GARRARD
McDONALD
GOLDRI NG

TURNTABLES
CHASSIS (Post 50p)

SP25/3 [10.50 HT70 L15.00
MP60 [10.40 MP6I0 [14.15
AP76 11845 Zero 1005

[40.75
With PLINTH/COVER

(Post 70p)
MP60 PC 1E17.20
HL75 PC 05.25
HT70 PC L21.60
GL72P 129.26

CART/PLINTH/COVER
(Post 70p)

GL72PC(G800 L34.50
(HL)AP76/G800 [29.95
HT70 PC/G800 [27.00
MP60 PCISCRI 117.25
(HL)SP25/3/G800H [18.95
(HL)2025 TC/9TAHCD 113.50

ULTRASONIC
TRANDUCERS

Operate at 40kcjs up to 100
yds. Ideal remote switching
and signalling. Complete with
data and circuits.
PRICE PAIR [540 Post 10p
POWER INTEGRATED

CIRCUITS
SL403D-3 watt with 8 page
data, layouts & circuits LI .30
P.C. Board 60p; Heat Sink 14p
IC12-6 watt with data and

circuits /1.80
TH9013P-20 watt Power

Amp Module [4.57
TH9014P-IC Preamplifier

[1.50
Data / Circuits Book for
above No. 42 10p

TEXAS PUBLICATIONS
1.100 watt Amplifiers and
PreAmp. Layouts and data
[1.23 (Price list No.48A FREE)
700 page IC Data Book (No. 2)

(All TTL IC's) 609
420 page Transistor Data

(No. 3) 60p
340 page Transistor Data

(No. 4) 60p
(Post etc. 20p each.)
7 SEG & NIXIE TUBES

(Post 15p per I to 6)
XN3, XNI3, GN6 0.9. Side
view with data 85p.
GNP -7, GNP -8 0-9. Side view
with decimal points and data
95p
3015F 7 -Segment 17 per 4
with data. New Digital
Clocks Circuits, Nixie and 7
segment. Ref 31 15p

SEE EARLIER PAGE FOR
TRANSISTORS & DIODES,

etc. FREE LIST No. 36 ON
REQUEST

HENRYS RADIO

LOW COST HI -Fl SPEAKERS
E.M.I. Size 13}r x 84,". Large Ceramic Magnet.
TYPE 150 6 watt, 3, 8 or 15

ohms [2.20. Post 22p.
TYPE 150 TC Twin cone ver-

sion 12.75. Post 22p.
TYPE 450 10 watt with twin

tweeters and crossover. 3, 8
or IS ohms. L3.85. Post 25p.

TYPE 350 20 watt with tweeter
and crossover. 8 and IS ohms.
[7.70: Post 28p.

POLISHED CABINETS For 150, 150TC and 450 (4.60.
Post 30p.

HIGH POWER AMPLIFIER MODULES
MPAI2 Quality transformerless low noise amplifiers

suitable for all Audio, PA and Hi-Fi use.
Modern compact designs. PA25 and PA50
supplied with plug harness for use with
MU442 Power Supply.

MPA12/3 I 8v. 0.8A. 12W. 3-4 ohm. [4.50
MPA12/15 30v. 0.5A. 12W. 12-16 ohm.
[5.25
MU24/40 Mains unit for I or 2 MPA 12/3
or IS. [4.50
PA25 22-0-22v. IA. 25W. 8 ohm. 17.50
PASO 22-0-22v. 2A. 50W. 3-4 ohm. [9-50
MU442 Mains unit for 1 or 2 PA25 or I only
PA50. [6.00

PA25 Post 20p per unit
ALL SILICON-FET PREAMPLIFIER AND MIXFR

SELF POWERED
All inputs. Adjustable input
and output. DIN sockets.
Tape in and out. Micro-

PRIC EL10.50Prg phone mixing. Suitable up
to 4-PA25 or 2-PA50.

300n-IW TRANSISTOR AMPLIFIER MODEj. 4-300
Fully assembled STR Amplifier. Size 54.

fin. 1-10mV adjustable sensitivity.
Output 3-8 ohms: Fitted Vol. control.
9 volt operated. Thousands of uses plus
low cost.
Price 11.75, p.p. 15p
(or 2 for [3-25, p.p. 15p)

PUBLIC ADDRESS, LIGHTING & DISCOTHEQUE EQUIPMENT
Dill055 30 watt rms Amplifier, 4 inputs, master tone
and volume controls etc. 8 ohm output. Cased portable.
/33.50. Post 40p.
DJ70S 70 watt rms version. Cased portable. E49-75.
Post 40p.
DISCOAMP 100 watt rms to 8 ohms. 4 inputs, separate
bass and treble controls, PFL, etc. Cased for cabinet or
rack mounting E67.50. Post 40p.
McDONALD MP60 fitted to plinth with cover,
SCSMD cartridge to match above amplifiers. [17-25
Post 70p.
DJ30L11 3 channel light control unit for above ampli-
fiers. 3 x I K Watt. Treble, Bass and Mid range. 0.8.50.
Post 35p. DJ4OL as 30L plus mike [37.50
EFFECTS PROJECTORS -Coloured
rotating light patterns.
DISCO -COLT 150w Tungsten £22.50
LIQI 50-50 watt Q.I. [3210
LIQI 150-150 watt Q.I. 150110

Complete range
of Disco'PAI
Lighting on
display at
"309"

GO; .fteti;
6 6 ett e

mininimimmmiN

SPECIAL!! Anti -Feedback Micro-
phone designed and made for
Henry's for all PA/Disco Equipment.
[11.50
LIGHT GUIDE 64 fibres sheathed
[1 per yd. Mono (0.01") (1.50 per 25
metre reel.
Call, write or phone for details and
lists.
HI - Fl - LARGEST RANGE IN
STOCK -BIGGEST DISCOUNTS
FREE 12 Page STOCK LIST Ref 16/17

BUILD THIS VHF FM TUNER
5 TRANSISTORS 300 kc(s BAND-
WIDTH,

Fr'
PRINTED CIRCUIT, HIGH

FIDELITY REPRODUCTION. MONO
AND STEREO
A popular VHF FM Tuner for quality
and reception of mono and stereo.
There is no doubt about itVHF FM Sle p
gives the REAL sound. All parts sold
separately. Free Leaflet No. 3 & 7.
TOTAL [6-97, p.p. 20p. Decoder Kit [5.97.
Tuning meter unit [1.75
Mains unit (optional) Model PS900 [1.47. Post 20p
Mains unit for Tuner and Decoder PSI200 [242. Post 20p

SINCLAIR PROJECT 60 MODULES
-SAVE POUNDS!
Z30 [3.57 Z5O [4.37
STEREO PZ5 [3.97

60 [747 PZ8 C4 77
PZ6 16-37

Transformer for PZ8 [2.95
Active Filter Unit [4.45

Stereo FM Tuner [16-95
I C post[el .,13c.0.0pCiplefir'sit L. In ,5 pr.

ALSO IN STOCK
2000 123-50; 3000 [3095

Post 50p each

PACKAGE DEALS
2 x Z30, Stereo 60, PZ5 [15.95
2 x Z30, Stereo 60, PZ6 118.00
2 x Z50, Stereo 60, PZ8 [2025
Post 25pextra on above items

Transformer for PZ8 [295
Post 20p

NEW PROJECT 605 KIT L20 95
Post 25P

len' Of MRYN/1/6 AT 1010/PRICS AMOS If lifigrl
Electronic Components,
Audio and Test Gear Centre
356 EDGWARE ROAD,
LONDON, W.2.
Tel: 01-402 4736

"3097 "354- &

High Fidelity Sales &
Demonstrations Centre
354 EDGWARE ROAD,
LONDON, W.2.
Tel: 01-402 5854

"356" OPEN SIX FULL DAYS

"BANDSPREAD" PORTABLE TO BUILD
Printed circuit all transistor design
using Mullard RF(IF Module. Medium
and Long Wave bands plus Medium
Wave Bandspread for extra selectivity.
Also slow motion geared tuning, 600
mW push-pull output, fibre glass PVC
covered cabinet, car aerial. Attractive
appearance and performance.
TOTAL COST TO BUILD [7.98,

PP. 32P. (Battery 22p). All parts sold separately -Leaflet No. 2.
'77' MEDIUM AND LONG WAVE PORTABLE (as previously
advertised) [6.98, p.p. 35p from stock -Leaflet No. I.

SLIDER CONTROLS. Top quality 60mrn stroke singles
and ganged. With knobs. (Post 1-5 15p; 6 or more 20o)
5K, 10K, 25K, 50K, 100K, 500K, I Meg. Log and Lin 43p each
10K, 25K, 50K, 100K, Log and Lin ganged. 75p each

P A., Disco Mail Orders, Special Bargain
& Lighting Centre Shop, Industrial Sales
309 EDGWARE ROAD, 303 EDGWARE ROAD,
LONDON, W.2. LONDON, W.2.
Tel: 01-723 6963 Tel: 01-723 1008/9

A WEEK 9 am to 6 pm MONDAY TO SATURDAY


