YALE

Construction and theory for everyone

ever-vdayMP5

electronics

NEW EDU -KIT MAJOR
Completely Solderless Electronic Construction Kit
Build these projects without soldering iron or solder

ei."

* 9 Transistor Earpiere Radio

.* 5 Transistor Push Pull

* Signal Tracer.
* Signal Inieetto

* 7 Transistor Loudspeaker
Radio 31W/LW.
* 5 Transistor Short Was.

Amplifier.

* Transistor Tester 311...N -1'S P.

Radio.

* Electronic 3fetronoute.
* Electronic Noise Generator

* 4 Transistor Push Pall
Amplifier.

Total Building Costs

£7.23

yards of wire 1 Yaid of sleeving etc. Parts Price List and Plans 55p free with parts.

ROAMER

NEW

NEW

TEN Mk 2

Everyday

ROAMER

Series

NINE

Build this
exciting New
series of designs

WITH Y.B.F.

E.V.5. 5 Transistors and 2 diodes. MW/LW. Powered
by 91 volt Battery. Ferrite rod aerial, tuning condenser,
volume control, and now with 3" loudspeaker. Attractive
ease with red speaker grille. Size 9" x 55" x 21" approx.

INCLUDING

AIRCRAFT

Nine Transistors, 9 Tuneable wavebands as Reamer Ten.
Built in ferrite rod aerial for 3IW/LW. Retractable
chrome -plated telescopic aerial for VHF and SW. Push

Pull output using 600 Mit transistors. 9 Transistors and
3 diodes, tuning condenser with V.H.F. section, separate
coil for aircraft, moving call loudspeaker. volume ON/OFF

and waveehange controls. Attractive all white case with

red grille and carrying strap. Sian 9i" x 7" x 21"
approx. Parts Price List and Plans free with parts.

Costs

£6.95

Parts Price List and Plans free with parts.
P P Ins. 369
Total

PR P£1.70)

costs

)

WITH VHF INCLUDING AIRCRAFT
Now with tree earpiece
and switched socket.
10 Trans/eters. Latest42 watt Ferrite Magnet
Loudspeaker.
9 Tunable Waveband,
rdW2. LW. 8WI.
8W2. 8W3. Trawler
Band. VHF and Local
Stations also Aircraft Band.

Built in Ferrite Rod Aerial for MW/I.W. Chrome
plated 7 section Telescopic Aerial. can be angled

(Overseas Seawall

Building

and rotated for peak short wave and VHF listening. Push

(9- 8% VAT 239)

E.V.6. Case WA looks as above. 6 Transistors and 3
diodes. Powered by 9 volt battery. Ferrite rod aerial,
3' loudspeaker. etc., MW/LW coverage. Push Pull output. Parts Price List and Plans free with parts.
P P Ins. 36P
Total
in
(Overseas Seawall
Building X.
P a P t1-70)
Costs

3.60

(9- 8% VAT 299)

PR P

8% VAT 55p)

B.V.7. Case and looks as above. 7 Transistors and 3
diodes. Six wavebands. KW/LW, Trawler Band. SW1.

Pull output using 600mW Transistors. Car Aerial and
Tape Record Sockets. 10 Transistors plus 3 Diode,
Ganged Tuning Condenser with VHF section. Separate
coil for Aircraft Band. Volume on/off. Wave Change and
tone Controls. Attractive CYse in black with silver block-

ing. Size 9" x 7" x 4". Easy to follow instructions and
diagrams. Parts price list and plans 50p free with
parts.
Total bnlldiag costs
(Overseas Seamail
P P tit50)

SW2, SW2, powered by 9 volt battery. Push Pull output.
Telescopic aerial for short waves. 3" Loudspeaker.

POCKET

Parts Price List and Easy Build Plans free with .parts.
Total
Baildtag

FIVE
L.W. and Trawler Band,
7 Stage., I transistors and

Total Building Costs
diodes, supersensitive
ferrite rod aerial, attractive black
and gold ease. Size 5S"
Ins.
Sr approx. Plans and Parts
36PP
Price List 20p free with parts.
(9-8e' VAT 20p)
(Overseas Seaman P R P £170)
2

22

TRANSONA

Build Hallos.
Amplifier, etc..
from easy stag*
diagrams.

Mk I
NOW WITH VARIABLE
TONE CONTROL

7 Tunable Wavebands: DM/.
raw% LW. SWI, SWP. 8W3

and Trawler Band. Built In

Ferrite Rod Aerial for MW and LW. Chrome plated Telewave listening. Posh pull output using 600mW transistors.

Yin units
including master nail
to construct.

Wavebands, transistors and

loudspeaker. Air spaced ganged tuning condenser. Volume/
onloff, tuning, wave change and tone controls. Attractive
casein rich chestnut shade with gold blocking. Size 9 x 7 x

Components include:
Tuning Condenser: 2 Volume Controls: 2 Slider Switches:
Fine Tone 3" Moving Coil Speaker: Terminal Strip: Ferrite

speaker as Pocket Five.

Red
Speaker Urine and Tuning
Dial. Plana and Porte
Larger

Case

with

irePrice List free with parts.

TRANS EIGHT

ROAMER EIGHT

NOW WITH 3"

FIVE LOUDSPEAKER

.

alp

KIT "

P R P 02-00)

3 Tunable wavebands. M.W.

(+8% VAT 21p)

111:

(9- 8% VAT 76p)

(4- 8% VAT 32D)

SPEAKER

Total Building Costa

£9.50

" EDU-

24.08(Overseas Seaman

Coati

NOW WITH 3" LOW' -

22.75 P 369
P

Radio.
* Audible Continuity Tester.
* Sensitive Pre -Amplifier.

Mica Baseboard 3 12 -way connectors 2 Volume controls 2 Slider Switches 1
Tuning Condenser 3 Knobs Ready Wound MW/LW/SW Coils Ferrite Rod 6i

P t2 351

( + 8% VAT 579)

Total
Building

Radio.

* 3 Transistor Regenerative

Components Include: 24 Resistors 21 Capacitors 10 Transistors 3;" Loudspeaker Earpiece

4.11,

P

* Battcryless Crystal Radio.
* One Transistor Radio* 2 Translator Regenerative

(Overseas Seaman
P Is P g1-70)

scopic aerial can be angled and rotated for peak short

Car aerial and Tape record sockets. Selectivity switch.
8 transistors plus 3 diodes. Latest 4' 2 watt ferrite magnet
stn. approx. Easy to follow Instruction, and diagrams.
Parte price list and plans free with parte.
P

Total building coats
(Overseas Seawall

Ins. 47p

P S P E2.60)

( + 8% VAT 56D)

8 TRAESISTOES and 3 DIODES

e Tunable Wavebands: MW, LW, SW1, SW2, SW3 and Trawler band.
Sensitive ferrite rod aerial for M.W. and L.W. Telescopic aerial for Short
Waves. Sin. 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 SI x Situ. approx. Plush pull
output. Battery economiser awftch for
extended battery life. Ample power to
drive a larger speaker. Parts price list
and plans free with parts.

once constructed are detachable front Master Unit,
enabling them to be stored for future use. Ideal for
Schools, Educational Authorities and all those interested
in radio construction.
Parts price list and plans free with parts.
P P RIns. 40p
Total building £5.50 (Overseas
Seamail
code
P PX235)
8% VAT 44p)

RADIO EXCHANGE LTD

Total building cost*

£4.48

Rod Aerial: Battery Clips: 4 Tag Boards: 10 Traneisters:
4 Diodes: Resistors: (..pacitors: Three 4" Knobs. Units

PPR Ins. 90p

* Callers side entrance "Lavern" shop.
* Open 10-1, 2.80-4.30, Mon.-Pri. 9-12 Sat.

11 MEM. ME II

( + 5% VAT 38p)
(Overseas Seamail PAP £2.00)

RADIO EXCHANGE CO., 61a HIGH STREET, BEDFORD, 14K40 ISA
Tel. : 0234 62367. Reg. No. 788372.
To

ROAMER SIX

CASE AND LOOKS AS TRANS -EIGHT

6 Tunable Wavebands: MW, LW, SW1, SW2.
Trawlsr bandplus an extraMediuM waveband for easier tuning of Luxembourg,
ea. Sensitive forests rod aerial and telescopic aerial for Short Waves. Sin. Speaker
8 stages -6 transistors and 2 diodes. Attractive black case with red grille, dial and
black knobs with polished metal inserts. Total
Size 9 x
x 'Min. approx. Plans and building
40p
parts price list tree with parts.
cost,
( + 8% VAT 32p) P R P t2.00)

25.98

1 enclose £

for

Name

111....11.81.
Address

(Dept. EE3 )

HOME RADIO (Components) LTD Dept EE, 234-240 London Road, Mitcham,CR4 3HD. Phone 01-648 8422

110PER!
On a cold dark winter's evening, with the
rain lashing down and the wind howling

around, there's nothing like better than to
curl up in front of a fire, with tea and toasted'
. and my catalogue
scones at my side .
on my lap. I then start choosing the bits and
I

pieces for my next project. Home Radio
Components had sent me one of their
had six order
special order packs, so
I

forms and six pre -paid addressed envelopes

to simplify my job. I've now gone even one

better. When I've written out my order,

I

pick up the phone and order direct. This was

another thoughtful idea of Home Radio.
They've made it easy for anyone to open a
Credit Account without the delay and

formality of references and all that fiddle
faddle. Once you have an account, you can

order anything, any time during the 24
hours! Just think what a boon that is, if

you run out of wire or solder late at night.

4m

RA
0 ME. Ir-`&

Nevis

How ABOUT You.
I expect by now you're itching to know how to get in on this.
It's really quite easy; but for a start you need the fabulous
Home Radio Components Catalogue. It costs 65 pence, plus

33p post and packing; but with the catalogue you get 14

vouchers, each worth 5 pence when used as directed, so you
can recover 70 pence of your investment. Why hesitate any
longer? Posy off the coupon below today, with your cheque or
PO for 98p, and join the merry band of Armchair Shoppers.

Please write your Name and Address in block capitals

65p. plus 33p

AND

PACK

Send off the coupon today. It's
your first step to solving your
component buying problems.

NAME

I

ADDRESS

I

I

I HOME RADIO (Components) LTD., Dept. EE,
1"--eYi

S8p applies only to customers in the U.K.
Ind to BFPO Addresses.

Everyday Electronics, March 1975

234-240 London Road, Mitcham, Surrey CR4 3HD

(Regn. No
London 912966)
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MK
CAPACITIVE DISCHARGE

HIT
"Sparkrite MK 2" is a high performance, high quality, capacitive discharge, electronic
ignition system. Sparkrite completely eliminates problems of the contact breaker. Misfire due
to contact breaker bounce is electronically eliminated, contact breaker burn is eliminated, the
condition of the contacts is not relevant to the performance of the Ignition, and the system
is no longer dependant on the dwell period for recharging.

0

Sparkrite Will give you: Up to 20% better fuel consumption, instant all weather starting,
cleaner
cleaner plugs, faster acceleration, higher top speed, longer coil and battery life, efficient fuel
burning and less air polution, smoother running, continual peak performance.
The Kitcornpriseseverything needed. Already drilled and guaranteed components and parts.
Prices: D.I.Y. assembly kit£10-93.. Ready built unit E130361. (Both to fit all vehicles with coil/distributor

ignition up to 8 cylinders.) Switch for instant changeover from "Sparkrite" ignition to conventional
ignition £2.79.. R.P.M. limiting control £.2-42.1. Details of more specialised units on request.
CALL IN AND SEE US FOR A DEMONSTRATION.

ISSIMIFil IS of WALSALL
ALUMINIUM

I p.

I mA VI.1

I p P. & P.

EDGEWISE METERS, 90mm x
34mm, ImA £3-40. H p P. & P.

METER
062

LEVEL.

Model

:,

20,000 ohm,,

500.:?., 70p

P, & P. 15p.

1---..
CARDIOID
DYNAMIC
MICROPHONE

quency

response

15,0006.

50-

Impedance

Dual 50K and 600 ohms,
E6.55. P. & P.

I

2,;, -v

All above prices include 8% V.A.T. LARGE S.A.E. for List No.

P.O. Box 156, Jersey, C.1.

Neese send FREE BROCHURE to
NAME
ADDRESS

I

I.

M. DZIUBAS
168 Bradshawgate
114

Bolton

(Send SAE if brochure only required)

Fullest details will be gladly sent without any obligation.

''rf.....7:y
3 WATT STEREO
AMPLIFIER

Special prices for quantity quoted on request.

Cheque No.

To: British National Radio & Electronics School, Dept E.E.C. 35

71

14-30. P. & P. 10p.

I p.

alum. boxes

enclose cheque/P.0.s for £

home study College specialising in electronics subjects only.

«4* St
r *.ir---e

4.-4%

of number
I

in teaching radio subjects and an unbroken record of
exam. successes. We are the only privately run British

-6

UD-I30. Ere-

1

with equipment. We have OVER 20 YEARS' experience

.., _

Model

Fufrels9cent light built units C £3'78

AMATEUR'S LICENCE; P.M.G. Certificates; the
R.T.E.B. Servicing Certificates; etc. Also courses in Television; Transistors; Radar; Computers; Servo -mechanisms; Mathematics and Practical Transistor Radio course

v

volt, £1-65.

P. & P. 5 p.

35

Diffusers for the above beovs8(%
of number
alum.
of number
alum. boxes Q.

Big opportunities and big money await the qualified man
in every field of Electronics today-both in the U.K. and
throughout the world. We offer the finest home study
training for all subjects in radio, television, etc., especially
for the CITY & GUILDS EXAMS (Technicians' Certificates); the Grad. Brit. I.E.R. Exam.; the RADIO

MULTI -

-gala

R.P.M. Limit systems in the above
units (a, £242
Fluorescent light assembly kits

YOUR CAREER in
RADIO
ELECTRONICS P

P. & P.

30gA,

Built

2
Ready Built
Positive earth
£13-86
Ignition changeover switches g.£2-79

instructions. Prices: Assembly kit£3.19*. Ready built £3.78*.
Diffuser £59r.
inc. V.A.T. p. and p.

I

Ready

SPARKRITE MK

nuts bolts washers, and simple assembly and operating

100pA, 500pA and

2

Negative earth .1-/. £13.86

ready drilled heatslnk, printed circuit board, high quality components and transformer, end caps, cable, the fluorescent tube.

METER 1.2-92,

Please Supply
SPARKRITE MK 2 DIY Assembly kits

SPARKRITE MK

60 x 45mm METERS 50pA,

METER

Address

35 £10.93

42 x 42mm METERS 1004A,
5001..A, I mA, 500mA 0.76, Hp

TAPE
RECORDER

CITY

ed is supplied: white enamelled ready drilled metalwork,

7" x5" x 2i" high
75p
8" x6" x3" high
93P
No. 16 10"x7"x3" high £1-14

I

I

Phone 33652.

You can
build this reverse
polarity protected 12 0, 8 w, fluorescent light. Everything need-

No. 14
No. 15

METER.

FROM Name

I

order value for postage and packing.
No. 7 55" X 25" x 1 i" high
47p
No. 8 4" x 4" a 11' high
48p
No. 9 4" x 2:t" x 1,r high
461s
NO. 10 51" x 4" a 11" high
49p
No. 11 4" x 2k" x 2" high
46p
No. 12 3" x2" x1" high
38p
No. 13 6" x 4" x 2" high
58p

3 -in

Electronics Design Associates Dept

82 Bath Street, Walsall, WS1 3DE.

LIGHT I

Prices include llds, screws and
V.A.T. (fl 8%). Add 18P to the total

50;.tA or I 00µA, £3-85. P. & P.

TO

I

FLUORESCENT

BOXES

43in

ORDER NOW

Lancs. BL2 IBA

Block
Caps.
Please

BRITISH NATIONAL RADIO
AND ELECTRONICS SCHOOL
Everyday Electronics, March 1975

Now Radionic
solves your quest for

further knowledge
about
practical electronics

It's really very difficult to advance your knowledge of
practical electronics once you've mastered the basics isn't it?
So many so-called straightforward kits prove to be highly
complex when you examine them closely - indeed, they often
cause difficulties even for the 'professional'. Others are
so basic that they simply don't contribute anything to your
practical knowledge whatsoever.
You'll be interested to know that Radionic have devised a
practical and educational - yet sophisticated - electronic
kit which provides an ideal method of furthering electronic
knowledge for those who wish to re-inforce their basic ability.
This special kit - called the Radio and Electronic Kit No. 4 comes with a detailed 148 -page handbook containing theoretical
and practical diagrams for all the circuits together with full
descriptions of their functions and a variety of other useful
technical information. And each kit contains all the components

/1

// RADIONIC
PRODUCTS

LIMITED

// Registered Office:
needed to assemble twenty-three radio circuits and seventeen
St. Lawrence House,
additional electronic circuits.
29-31 Broad Street.
Bristol BS1 2HF.
If you want to make more headway with your knowledge of
electronics the Radionic Kit No. 4 is tailor-made for you.
/ I would like to advance my
knowledge of practical electronics.
Take the first step straightaway by clipping the coupon
Please send me the leaflet
and mailing it to us today.

/

it 0 I I a
14/4"`l

MIMI I EL111111111C

CliillIC1111

RADIONIC PRODUCTS LIMITED
Registered Office:
St. Lawrence House, 29-31 Broad Street,
Bristol BS1 2HF.

Everyday Electronics, March 1975

/

describing the No. 4 Kit.

Name

/ Address
/
//'

Z_

/
//
/
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the lowest prices !
BRAND NEW TEXAS
GERM. TRANSISTORS
Coded and Guaranteed
EQVT
Pak No.
T1 8 103713 0071
T2 9 DI374
0075
To 8 01216 OCSID
T4 8 2G381T 0081
T5 8 20382T 0082
TO
8 20344B 0044
T7 8 2034513 0045
TO
8 20378 0078
T9 8 20599A 2N1302
AP117
T10 20417
All 550 each pak
ND 1.20 NIXIE DRIVER
TRANSISTOR.

PURPOSE QUALITY TESTED SEMICONDUCTORS
GENERAL
MPH SILICON SWITCH- Pak No.
TRANS.
TO -18
ING

-

AD161/162

Q15

Q17

-

CASE GERMANIUM

Yeti° = 807. Vceo = 50V.
snips. Ptot.=
80W. hie =30-170.

Replaces the majority of
Germanium power tran-

sistors in the OC, AD
and NET range.
1

0.47

25

0.44

100--

0.40

GP 300 TO3 METAL
CASE SILICON

0.20 4 0044 Germanium translators A.F.
Q21 4 AC127 NPN Germanium transistors
Q22 20 NET transistors A.F. R.F. coded ..

Q26

LOOK FOR OUR

Q27
Q28
Q29

11.5W. hfev-20. 1001T. -

Mir. Suitable replacement for 2N 3055,
BDY 11 or BUY 20.
1

0.55

25

0.63

100,
0.61

LENTS BOOK. A complete cross reference and
equivalents book for
European. American and
Japanese Tranalstors.
Exclusive to BI-PAK.
11.85 each.

A LARGE RANGE OP

TECHNICAL AND DATA
BOOKS
ARE
NOW
AVAILABLE EX STOCK.

SEND FOR FREE LIST.

250697, 1 x 250

7 Silicon switch translators 550706
NP/4

ELECTRONIC
COMPONENTS

Q31

6 Silicon switch transistors 250708,

Q32

ADVERTISEMENTS

Qa3
Q34

.
$ Silicon NPN translators 2E1711

NPN
_ . 0.54
3 PEP Silicon . ..tiansissrs 2 x 2E1131,
1 x 2E1132

Q36

i x 2502905
7 25034346 TO -18 plastic aonce.

405
455
509

v RMS 550 Has 16 mm x 16 mm.

0-54

.

QB7

NPN 054
3 2E3053 NPE Silicon transistors - 054

Unequalled Value and Quality

SUPER PAKS

NEW BI-PAK UNTESTED
SEMICONDUCTORS

Money back reined if not satisfied
Pak No.

Description

Primo

U 1 120 Glass Subddln. General Purpose Germanium Diodes
U 2 60 Mixed Germanium Translators AF/BF
Tr 3

.

0.54
0-54

.

0-54

75 Ger:naafi:um Gold Bonded Sub-kCm. like OAS, 0A47

- U 4 30 Germanium Translators like 0081, .AC128 ..

Sp
0-54

.

U 6 60 200mA Sub -Min. Silicon Diodes

054
U 6 30 8i1. Planar Trans. NPN like BSY95A. 250706
.. 0-54
U 7 16 811. Rectifiers TOP -RAT 750mA VLTG. RANGE up to 10000-54
17 8 50 Sit. Planar Diodes DO -7 Glass 250mA like 0A200/202 .. 054
U 9 20 Mired Voltages, 1 Watt Zener Diodes
064
1310

20 BAY50 charge storage Diodes 710-7 Glass

Ull 20 PEP 811. Planar Trans. TO.5 like 2E1132. 2E2904
.. 0-64
013 30 PNP-NPN Sit Transistors 00200 & 2.8 104
.. 054
U14 150 Mired Silicon and Germanium Diodes
..
.. 0-54
5715 20 NYE SE Planar Trans. TO -5 like BP1/51, 2E697..
.. 064
5706 10 3 Amp Silicon Rectifiers Stud Type up to 1000PIV
0-54
017 30 Germanium PEP AF Transistors TO.5 like ACT 17-22 .. 0-54
1718 8 6 Amp Saloon Rectifiers BYZ13 Type up to 600 Ply
.. 0-54
1719 20 Silicon NPN Transistor. like BC108
054
U$0 121-6 Amp Silicon Rectifiers Top Hat up to 1000 PIV
.
054
1721 30 AF. Germanium Alloy Transistors 20300 Series tr 0M10:654
25 EADT'e like 111Ha Series PNP Transistors
20 Germanium 1 Amp Rectifiers GYM Series up to SOOPIV
25 300E% NPN Silicon Tranastors 2E708, BSY27
U26 30 Past Switching Silicon Diodes oike 150914 Micro -Min.
..
1729 10 1 Amp SCR's TO -5 can, up to 600PIV CR81/25-600
1732 25 Zener Diodes 400mW DO -7 case 3-18 volts mixed
U33 15 Plastic Case 1 Amp Silicon Rectifiers 1E4000 Series
..
U34 30 Silicon PEP Alloy Trans. TO -5 BCY26 2133020 ..
1723
1724
1325

..

054
054
0.54
1.08

054
054

APPROXIMATELY 200 PIECES ASSORTED
MANUFACTURERS FALL -OUT INTE-

ITU 25 Silicon Planar Transistors PEE TO -18 2E2906
1736 20 Silicon Planar NPN Transistors TO -5 M700/51/52
1737 30 Silicon Alloy Transistors 80-2 PEP 00200, 25222
U38 10 FlIgt. Switching Silicon Trani. NPN 400ffiar 2/43011
1339 30 RP. Germ. PEP Tranastore2N1303/5T0-5
..
U40 10 Dual Transistors 6 lead TO -5 2N2060
1743 25 SE Trans. Plastic TO -18 AF. BC113/114
1744 20 80. Trans. Plastic TO -S BC115/116
1745 7 3A SCR. T066 up to 600PIV
1346 20 ljuljunction translators similar to TI843
1747 10 T0220AB plastic trlaine 50V 6A
1748 9 N1'14 Sit power tranaatore bike 2E3055
1749 12 APE Sit plastic power trace. 60W like 2E5194/5296

74 SERIES LINEAR and AUDIO AMPLIFIERS

Code No's. mentioned above are given as a guide to the type of device in
the pak. The devices themselves are normally unmarked.

Q38

OF

7 PNP

transistors

2 x 2E3702

x

3

2503703,

ZENER DIODES
RANGE
VOLTAGE
2 -OFF.

400mY (1)0.7
85
ea,
14W

(Top -Hat) 18p en. 10W
(80-10 Stud) up ea.

555 I.C. 65p each

MAMMOTH I.C. PACK
GRATED CIRCUITS INCLUDING LOGIC

MANY CODED also SOME UNKNOWN
TYPES -YOU TO IDENTIFY
PAK NO. M.I.C. 200

FREE
One 555 Pak Of your
own choice free with
orders valued 24 or over

PRICE E7.25 per PAK including p & p & V.A.T.
1975 CATALOGUE

NOW READY 105

..,

Manufacturers falloutsDUAL

(Similar to 2712.060)
100+
1
25

UL11.10
Ut10741
01.10747

TRANSISTOR

0 -28

0.26

0.23

571,10700

127.10748

Everyday Electronics, March 1975

0111'12 485

50 0.26 0.28 0.39 0.39 0.52 0.55 0.59 1.27
100 0.28 0.37 0.52 0-52 0.55 0.64 0.70 1-54
200 0-39 0.41 0.54 0.54 0 69 0.67 0.83 1.76
400 0.48 0.52 0-62 0.62 0.74 0.83 1-03 1.93
600 0.59 0.63 0.75 0.75 0-85 1-07 1-38 800 0-70 0-77 0.88 0.89 0.99 1.32 1.65 4-40

10-209
7-710
7-741
5.--747

7-748

054
0-54

0-54
0.54
0-54

054
051
1-08

0.54
1-08
1-08

1-08

SIL. RECTS. TESTED
1.1V 300mA 750mA 1.3.

1-5A 3.4.

10A 30.1

50 005 0.06 150400 0-05 0.08 0.15 0.21 0-60

100 0-05 0-07 15740620-08 0-10 0.17 0-23 0.75
400 0-08 0-15 15040040.08 0-15 OSA 0.88 1.35
600 0.09 0-17 150400 0-10 0-18 0.36 0.45 140

800 0.12 019 15040060/1 0.20 0-36 0-56 2-10
1000 0-14 0-30 150400 0-12 0-25 048 0-65 2.50

1200 - 0-85

NEW LOW PRICED TESTED S.C.R.'s
10A 16A 309
7A
Pre 1 k 34 5A 5.
TO5 T066T0662064 T048 T 048 TO48 TO48

DIACS
FOR USE WITH

TRIACS.
BR100 (D32) 2.5p each

10 amp POTTED
BRIDGE RECTIFIER

on heat sink.

100P1V. 990 each

0-30 0.58 0.75 GOO

TRIACS
V5031 2A
100
200
400

6A
10A
TO -5 TO -66 TO -48
90
83
55
83
65
99
86
1.21
77
83

Giro No. 388-7006
Please send all orders direct to warehouse and despatch department

2N3055
115 WATT SIL

POWER NPN
45p EACH

LINEAR INTEGRATED CIRCUIT PARS

DI -699 NPN SILICA)"

0-54

200 0.06 010 1E400 0.07 0-12 0.22 025 1.00

CADMIUM CELLS

INTEGRATED CIRCUIT PAKS

ISO r RMS
956 v RES
490 r RBIS

0-54

. 0.54
50011Hz (code P397)
3 Silicon PNP TO -5. 2 x 22/211114 -(t

Kaaufactare. "Fell Outs" which include Functional and Part -Functional Units.
These are classed as 'out -of -spec' from the maker's very rifitd specifications, but
are ideal for learning about r.o.a and experimental work.
Pak No. COntanta Price Pak No. Contents Pries
Pak No. Contents Price,
0-54
131090 = 5 x 7490
0-54
131045=5 x 7446
01000-12 X 7400 0-54
0-54
UIC91-5 x 7491
U1048 -6 x 7448
0-54
U1001-12 x 7401 0-54
171092=5 x 7492
054
MC50=12 x 7450 064
171002-12 x 7402
01053-5x7493. 0.54
ITIC61 -12 x7451 0-64
171CO3 =12 x 7403 0640-54
054
U1C94=5 x 7494
171053=12 07453 054
DIC04-12 x 7404 054
0-54
U1054-11 0 7454 0-64 171095 -=5 x 7495
171003=12 x 7405 0-64
054
U1060=12 x 7460 054 TTIC96=5 x7496
0-54
171006-8 x 7406
010100-5
x
74100
054
0-64
064 U1070=8 x7470
17IC07 =8 X 7407
17/0121=5 x 74121 0-54
0.54
171072=8 0 7472
LI010-11 x 7410 0-54
UIC141-5 x 74141 0-54
0-54
131073-8 x 7473
21030-12 x 7420 0-64
054 1710151.-5 x 74151 0-54
U1074-8 x7474
17I030 = 12 X 7430 0-54
0.54
1710154-5 x 74154 054
171C76=8 x 7476
171C40 -12 x 7440 0-54
1710793=5x74193 0-54
0-64
171080-5x 7480
0-64
2IC41=5 07441
0-64
1710199-.6 x74199 0.54
01081=5 0 7481
0-54
171012 -5 x7442
171062=5 x 7482
041
0-54
MC43=5 x7443
17I0X1=25 Assorted
0-64
121083-5
x
7483
0.54
111044 =5 x 7444
0-64
74's la 65
0.54
171086=5 x 7486
VIC45 =5 x 7445
available
as PAK UIC xi.
Packs cannot be split. but 25 assorted pieces (our miifi i
Amp. BRIDGE RECTS.
54 v RES 355 each

.

7 Silicon NPN transistors 2512369,

Q35

PRACTICAL WIRELESS

NEW 8th EDITION
250 Daces
TRANSISTOR PARRVA-

054

2 Silicon power rectifiers BYZ13
0-54
4 Silicon translators 2 x 250696. 1 x

Q20

EVERYDAY
ELECTRONICS AND
RADIO CONSTRUCTOR

0-54

0.54
10 0A202 Silicon diodes sub -min. .. 0.54
0.54
8 0A81 diodes ..
15 IN914 Silicon diodes 7512V 75MA 0.54
8 OINA6995 Germanium diodes sub -min
0.54
2 10.& PIV Siacon rectifiers 18420B.. 0.54

AUDIO &

Vebo=100V. Vceo -60V

I.C.=15

0.54

121

EST PRICE OF 75p
PER PAIR.

GP 100 TO3 METAL

7 2E2926 811. Epoxy transistors raised
0-64
colours
.
.
.. 0.54
5 NPN 2 x ST.141 & 3 x ST.140

018 4 3LaDT'S 2x MAT 100 & 2x MAT
.. 0.54
120 ..
Q19 3 MADT'S 2 x MAT 101 & 1 X MAT

P.E. Organ. Metal TO -18
PIVP 023
Eqvt. ZTX300 Op each.
RIP CORP GERM. Q24
Any Qty.
TRANS. OUR LOW- Q25

KING OF THE PAKS

115

.
0-54
SIN. TO 2E70618. En - Q 1 20 Red spot translator PEP
27/23/06A. All usable Q 2 16 White spot R.F. transistors PEP. 0.54
.
0.54
devices no open or short Q 3 4 0077 type transistors
6
Matched
transistors
0C44/45/81/81D
0-54
Q
4
circuits. ALSO AVAIL.. 054
..
ABLE In PEP Sim. to Q 5 4 OC75 transistors
.. 0-54
2E2906, BCY70. When Q 6 5 0071 transistors
Ordering please state Q 7 4 AC128 transistors PEP high gain .. 0.54
0.54
preference Nell or PEP. Q 8 4 AC126 translators PEP
0-54
Sp
Q 9 7 0081 type transistors
20
For
0-55 Q10 7 0071 type transistors
0-54
50
For
1-10 Q11 2 AC127/128 Complementary pairs
0-64
PEP/NPN 100
For
FOB
0-54
For
500
8-25 Q12 3 AF7I6 type transistors
.. 0-54
For
1030 Q13 3 AF117 type transistors
1000
.. 0.51
Q14 3 00171 ILP. type transistors

OIL. G.P. DIODES Sp
Suitable replacement for 300mW
30 0.55
BSA 21, C 407, 2N 1893 4OPIV(5find 100 1-65
120veb.
500 550
Snb-Min.
Fully Tested 1,000 9.90
100
1
25
Ideal for Organ Builders.
0.17 0.10
0.19

Sit trans. suitable for

Price

0.54
0,54
0.54
0.54
0.54

IN-PAK
P.O. BOX 6, WARE HERTS
Postage and packing add 15p. Overseas add extra for airmail.
Minimum order 55p. Cash with order please.

Guaranteed Satisfaction or Money Back
117

CRESCENT RADIO LTD.

CJL PRICES INCLUDE P&P AND V.A.T.

.

11 -Is & 17 MAYES ROAD, LONDON N22 6TL
(also) 13 SOUTH MALL, EDMONTON, N.9
MAIL ORDER DEPT.

egAERIAL,te I escopl , 15 -120cm
ElAERIAL,telescopic,h arid v swivel, 15-80cm.
BIB HI -Ft ACCESSORIES
!]CASSETTE TAPE RECORDER CARE KIT
OCASSETTE SPLICING AND EDITING KIT
OH I -FI STEREO TEST CASSETTE
Ca" TAPE EDITING KIT
OGROOV-KLEEN RECORD CLEANER
. .
DEARITHONE,stetheseope style ,8 ohm dynamic .
CHAN) DRI EL( Leytoo I ) , cOmPeet precision drill,
5/16"chuck.Gears totally enclosed.S/L bearings.

-II MAYES ROAD, LONDON N22 6TL
Phone 888 3206& (EDM). 803 1685

ABS PLASTIC BOXES
Handy boxes for construction projects.
Moulded extrusion rails for P.C. or
chassis panels. Fitted with 1mm front
paneLL

1005-105rnm x 73mm x 45mm-61p.
1006-150min x 74min x 47mm= 66p.
1007 -18timm x 124mm x 60mm-96p.
1021-106mm x 74mtn x 45mm 50p.
(sloping front)

,it

Zs

VEROBOARD
s'

.."

-- -

if

"x

x5
.17 x 21
17 x 31
17 x 5
31

A.

15

82p
346
84P
ND
1-08p

243
346

15p
128

84D
45D
777)

i

l
'

1-459

,Plain 45

..
808
758

.1.18D

..

1.85p

1:103

Pin insertion tool
Spot face Cutter
Pkt 36 pins (state :1 or .15)

CLEAR PLASTIC
PANEL METERS

21" 8 ohm

MES - 0 to 50 micro amp Full Scale
ME? - 0 to 100 micro amp

5" 8 ohm ceramic 11-25
er 8 onus Dual cone ceramic
8 ohm Dual cone ceramic
7"24" 8 ohm
ceramic

meters require a 88nun hole for
mounting.

ME8

ME10 - 0 to 5m1s.
31E11 = 0 to 10m/a
51E12 = 0 to 50m/a

..

..

,,
..
..

,,

-- -

'

Vii" Meter

line

-

AB17
AB18
AB19

AMPLIFIER

7
8

5

12

12

Z:).

et,

,,,
..1 t.

record player, baby alarm,

etc., amplifier. a . 00

LIGHT EMITTING
DIODES

TS 209 (Rod) with Clip
Til 209 (Green) with Clip

221 each
88p each
90p each
169 each

TI1 209 (Yellow) with Clip

Med 500 TO92 Type -.

LED READOUTS

Litronix

.

DL707 -9 Character 14 Pin DS 1200
DL701 As above but ±1
.. 12-00
DL747 .0 Character ..
.. 6262

P-n3 DR .. £IS
£1 -

CLOCK CHIP
31023/L8I

4
81

..i...-:.

itu

amplifier will work as a

bu t

63-75
11:60

11

Price

11

541)

11

63p
54p
63p

11

51
81
2

10
2

54n

I

6

45p

7
41
5
8

84p

21
3
3
3

1115

3

11:20

99P

102

SPEAKER ,miniature,75mm die, 8 ohms_ .

3

Digital

Clock/

Calendar Chip plus full Circuits and
Information Leaflet
..
. 4895
Circuits and Information Sheet 159
-

14t704 Led Display for above
21135
Or 4 for 15-26

3 KILOWATTS
PSYCHEDELIC LIGHT
CONTROL UNIT

S. G. BROWN
HEADSET

ENGINEERS

at 901111,D per earpiece can be re guested as 150E at Ikea.
Weight-3-5os. (98 grams).

A Bargain at i I -25

'''h a"

TWO WAY STEREO
ADAPTOR

Stereo jack plug to two stereo line

sockets complete with 110 mm of cableFor plugging two stereo inputs into one.
A Bargain at 859.

STEREO/MONO HEADPHONE
VOLUME CONTROL BOX
Ping Stereo phones Into this control
box and you then incorporate a right
and left hand volume control and a
stereo/mono switch.

with

Complete

stereo jack plug and 2 m cable.
A Bargain at 11.

120.12 VOLT 500m/a
240 VOLT PRIMARY
TRANSFORMER

approx. size

= 60mm

x

YOURSELF FOR A

BETTER JOB
Do you want promotion, a better job.

1.111

40mm

Tick or state subject of interest. Post to the address below.

I

POWER PACKS
Off switch & Polarity Reversal
witch. In a black metal case
PPS Switched

6-71.9

65-25 each
volt Battery

Eliminator. Approx site 21" x
21" x sr. Ideal for cassette re -

anteed.)and
£18.50 plus "P P. a P.

118

I

...orders. 5825 each.

PP3 Car converter. From 12v Pos. or
Neg to - 6.71.9 volt. Easy to fit
transistor regulated
4390 each.

V.A.T.
8% VAT to be added

to all orders

MORE PAY!

This helpful guide to success should be

readl 13; every ambiti7o6us engigkE
higher pay? "New Opportunities.' shows
this hctpfpl
page
you how Co get them through a low-cost
now. No obligation and nobody will call
home study course. There are no books to
yOU. It could he the best thing you
ever did.
buy and you can plyes.ynu-learn.
11111111111111CUT OUT THIS COUPON MEIN

x 50mm. Fixing centres-75mm.
A REAL BARGAIN AT 31.20 each.

Three Channel: Rae,: --Middle-Treble.
Ea
channel has its own sensitivity
control. Just connect the input of this
unit to the loudspeaker terminals of an
amplifier, and connect three 250y up to
1000W lamps to the output terminals
of the unit, and you produce a fasciasiting sound -light display. (All guar.

WITH

CHOOSE A BRAND NEW FUTURE HERE!

3.6-71.9volt 4003I/A
Stabilised
Transistor &

stated

£0.80

"DIPLOMAT"

quality British made Light weight Headphones.
Incorporates ceramic piezo electric
transducers.
Specification: Frequency -20-17,500 CP8.
Impedance -Predominantly capacitive,
Fin. -d

PP1 Switched

U.K. CARR.
159 unless otherwise

.

CJL LTD. P.O. BOX 34.CANTERBIJRY.CT1 1YT

1:1

,..-...

is suitable for 9V de. and
a.c. supplies. will give
about 1W at 8 ohm output.
With high 1313' input this

50150 Agmont

5)

4
4
4
4
3

10

£2.99

All size are approx anti in inches. 61-60

5 translator amplifier corn.
plete with volume control.

Minitron

W

21

10

£1.00

OLOCKFLEX RULE (Rakone Chestermen),3rn/lOft
precision pocket ruie.Easy to read,13rnrn/1"wIde
steel tape -Slade length lockable -power return.
A superb rule
£0.93
CDR ICROPHONE, lightweight dynarnic,rernote start
stop ,200 ohms, 100-10kHz,6mV average output . £1.80
ERAULTURETER,attractive design, Vdc -10,50,250,
1, 00(1. Vac- 10, 50,250, 1, 000.1dc-100rriA.R -150k
£4.95
0SIGNAL INJECTOR, audi o '?rough video signals,
excel lent for servicing arrsol if iers , radio 8. tv .
£3.92
OS01E:WRING IRON ,25 WATT, ( Antex) , X25,240V,
Very low leakage,1/8"long life bit (interd-angeable) £1.85
03/32" bi t £0.45
E lement £0.95
03/16"hit £0.45
°STAND, ST3 , H gh grade base, chrome plated
spring, sponges and accomodation for spare bits . £0.95

12.50

69

/0114
9815

LOW VOLTAGE

CT7001

professional finish.

.41113

tha.

£1.85

OKEYNECTOR. rapid connect to mains-single/multiple
leads . Built -In pi ano swi tches neon 8. 13A fuse
£3.20

501121-

Metal Project Boxes give your work a

A.1112

ODE PRICE
13-00

£2.10
£1.35

ClAucno POWER AMPLIFIER (National) LA4380
MOO
0A.M.RADIO RECEIVER (RCA)
CA3123E £1.40
OF.M.STEREO DECODER (Motorola)
MC131OP £2.80
* 1=171MER(Signetics)
£0,78
NE555V
OVOLTAGE REGULATOR (Fairchild)
uA7805
£1.70
OVOLTAGE REGULATOR (Eignetics)
NE550A
£0.80
8 or 14 pin £0.50
0 ID*. I .L . SOC KETS (Pk of 3)

40 ohm
ohm 5011
Qt. 0,

AB7
ABS
AD9
AB10
AB11

££11.9550-

- INTEGRATED CIRCUITS.

ALUMINIUM BOXES

51E13 - 0 to 100m/a
ME14 =.0 to 500m/a
.. ..
ME115 =0 to 1 amp
ME16 - 0 to 50 volts A.C. Full Scale
11E17 = 0 to 800 volts A.C. Full Scale
11E18 ... efr Meter
31519

253

LOUDSPEAKERS

Size 59mm x 46mm x 35mm these

... 0 to 500 micro amp
MEP - 0 to Im/a

680
46p

£1 20
£1.78

30p for a
CRESCENT

Send

CAT ALOGITE

I
I
I

Electrical
General Radio and
Engineering
0 TV Engineering
Electrical Installations
Radio Servicing,
and Wiring
Maintenance and
Electrical
Repairs
Draughtsmanship
Electrical
Transistor
Mathematics
Technology
Electronic
CITY AND GUILDS
Engineering
Installations and
Computer
0 Wiring
Programming

0
rt

CITY AND GUILDS
Electrical
Technicians

CITY AND GUILDS
Telecommunications
Radio Amateurs'

0
0

Exam.

etc. etc.

0

ALDERMASTON COLLEGE

EEV 03

Dept EEV 03 Reading RG7 4PF
NAME (Il1ockCaptlals115.45.1

IADDRESS

POSTCODE
IOther sobbreie
deeredigai iv C.A.C.C.

Member of d.B.C.C.

I

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

Everyday Electronics, March 1975

Ell-PRE-PAK

Bargains in Semi -Conductors, components, modules & equipment.
challenging values !

Bargains from our FREE Catalogue
20 large Pages, filled with real bargains in transistors, I.Cs, components, equipment. etc. Send large S.A.E. 'with 6p stamp for your
FREE copy of 6th Edition by return. Meanwhile, 'for prompt delivery
order from this month's ad. NOW.

Stirling

BPP TRANSISTOR PACKS

uni I

ALL AT 50p EACH
TESTED & GUARANTEED
6171

1381

Integrated circuits
4 gates BMC 962,
2 flip flopsBMC945

H41

2

15D1311130132

H65

4

40361

Sit. Rec.
diodes. 1,000PIV
1 amp. plastic

H31)

(1 Reed Switches, 1"
long
dia. Highspeed P.O. type

H35 100 Mixed

Diodes,
Germ. Gold bondMarked
and Unmarked
ed,

H31

6

4 IN4007

PlasticTransistors

In Short lead Trans-

Type NPN

Transistors

TO -5 can comp. to

etc.

H66

H6.5

4

istors, NPN Sili-

40362. Type PNP
Sil.
Transistors
FI65

SS.101
SS.102

UN MARKED & UNTESTED
131

50 Germanium Transistors PNP, AF

1386 100Sil. Dfosidg7:

and RF

Di866 I50 Germanium
odes Min. glass

n BY126/7 Type Sill-

.-` con

ufacturers' rejects,

Rectifiers

ed volts

H34

I' Power

NPN Silicon TO -3

Germ.

55.103

SS.105

Can

EMI 100 Silicon

Diodes

00-7 glass equiv.

H67

10 3819N Channel

FET's plastic case

type

to 0A200. OA202

SS.110

PLASTIC POWER TRANSISTORS 2 ranges

SS.140

In NPN or PNP at shattering low prices sold to you under our Tested
and Guaranteed terms.
13-25

28-50

40 Watt
18P
40 Watt
16P
90 Watt
22p
20p
90 Watt
Please state NPN or PNP on order.

1-12
30p
35p

13-25
28p
33p

26-50
269
30p

NEW X -HATCH GENERATOR Mk.2
unbreakable -ideal for the engineer's toolbox -only measures 3" x
51"x 3". Operates from 3 U.2 type
batteries (extra).

2rplete 27.93

nrtdgx..i,,

OVER 1,000,000 TRANSISTORS

3

watts R.M.S.

output. Operating voltage 6 to 22. Size 3" x 2"

£1 75

each channel

£3.25

A compact and useful all-purpose amplifier
which Will run excellently on a 12V supply.
With 5 watt output, two make a good stereo
amp. Size 21" x11"
Similar in size to SS.103 but with a 10 watt
output Ideal for many domestic and small size P.A. applications. Operates from 26 to

£1-95

32V.

£2-40

Excellently designed 40 watt R.M.S. (into

SS.140

4 ohms) hi-fi amplifier. SIN ratio better than
75dB. THD better than 0-2%. Power require-

£3.60

TUNER MODULES
SS.201

Ganged tuning condenser with accurately

engineered slow-motion drive in rugged
housing. Excellent sensitivity. Tunes 88-

108MHz. With A.F.C. facility. Operates from

6V -16V
SS.202

55.203

£6.25

I.F. stage (with I.C.) Pre -tuned. A.F.C. connection. Operates from 4-5 to 14V
Stereo Decoder. Designed essentially for use
with SS.201 and 2, this module can also be
used in most mono FM tuners. A LED may be
attached. Operating voltage 9-16V. d.c.

29.93

of all most needed types In stocks Including power, diode, rectifier,
etc., etc., marked, tested and guaranteed. Hundreds of worthwhile

Compact I.C. amp. with

connections. Two can be bridged to give 80
watts R.M.S. into 4 ohms

Essential for Colour T.V. align-

ment of 4 patterns. Featuring plug
in IC's and a more sensitive sync.
pick-up circuit. The case is virtually

£2-25

ments -45V. d.c. With 0.15" centre edge

Range 1, VCE. Min 15. HFE Mtn 15 Range 2. VCE. Min. 40. HFE Min 40
1-12
20p
24p

£1.60
£1-60

tape and radio. With R.I.A.A. correction
-1dBat 1K

Pre -amp for low output magnetic cartridge,

SS.103-3 Stereo version of above using one I.C. on

Transis-

tors, PNP. Germ.

AF, RF, Sil. and

Pre -amp for ceramic cartridge, tape and radio

POWER AMPLIFIERS

1

amp. plastic. Mix-

type

13113 200 Transistors, man-

saunb,i

IN916 types

H2O

SS -103-3

AMPLIFIER MODULES
Pre -amplifiers; tone control
SS.100 Active tone control unit to provide bass,
treble, balance and volume controls

TO -5 can comp. to

con Planar types

basic units assembled on P.C.Bs enabling you to add required
components in layouts of your own choice. Modules are tested
boxed before despatched and include well printed
instructions.

and

Complementary

Sil.

STIRLING SOUND AUDIO MODULES come to you as

£5-25

£5-62

POWER SUPPLY STABILIZER
55.300

powerful working output adjustable from 12
to 60V. Essential or your audio and special

bargains will be found in our FREE CATALOGUE (6th edition).
Also Zener diodes, l.Cs, etc.

SUNDRY

Add this to an unstabilised supply (say
typically 45V output) to obtain a steady
systems. Money saving and very reliable

£3.25

ALL MODULES TESTED AND

Metrication Pocket Charts 12p. 8 assorted relays £1-00. Rev, counter
device (for cars) 0.00. U.H.F./TV Tuner Units £2.50. L.M.380 Audio
I.C. £1-00 and technical books of all kinds.

TERMS OF BUSINESS

V.A.T. Prices shown do not Include V.A.T. Please add 8% to
total value of your order including postage. No. V.A.T. on
oversees orders.

POSTAGE Except where stated, add 15p for postage 6 packing in
U.K. Overseas -add £t, any difference being charged
or refunded.

GUARANTEED

WITH WELL PRINTED
INSTRUCTIONS

FULL RANGES OF ANCILLARY

COMPONENTS AVAILABLE -SEE

CATALOGUE

Nil =I

PAYMENT Cash with order, Cheque or money order. Minimum
value -50p. You can also pay by ACCESS.

IMPORTANT -Every effort is made to ensure accuracy of prices

and description at time of preparing this advertisement and gomg to
press. Prices are subject to alteration without notice.

MEN

To EN-PRE-PA/C.222-224 WEST RD., WESTCLIFF-ON-SEA, ESSEX
IPlease send

inc. V.A.T.

Ifor which I enclose
U
Name

222 224 WEST ROAD,WESTCLIFF- ON -SEA, ESSEX SSO9DF.

TELEPHONE:SOUTHEND W702) 46344.

WRITE ORDER SEPARATELY AND ATTACH COUPON IF REQUIRED
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IA/ PRICES!

NEW On

£14.95

Sinclair Scientific kit
(Was £19.95 -save £5!)
Components for Scientific Kit

Britain's most original calculator
now in kit form
The Sinclair Scientific is an altogether
remarkable calculator.
It offers logs, trig, and true scientific
notation over a 200 -decade range features normally found only on
calculators costing around £100 or
more.

Yet even ready -built, the Sinclair
Scientific costs a mere £21.55
(including VAT).

And as a kit it costs under £15!

(INC. VAT)

(illustrated)
1. Coil
2. LSI chip
3. Interface chips
4. Case mouldings, with buttons,
windows and light -up
display in position
5. Printed circuit board
6. Keyboard panel
7. Electronic components pack
(diodes, resistors, capacitors, etc
8. Battery assembly and on; off switchV
9. Soft carrying wallet
10. Comprehensive instructions for use

Forget slide rules and four -figure

tables!

Assembly time is about 3 hours.

With the functions available on the
Scientific keyboard, you can handle
directly

sin and arcsin,
cos and arccos,
tan and arctan,
automatic squaring and doubling,

logio,antilogio, giving quick

Features of the Sinclair Scientific
012 functions on
simple keyboard
Basic logs and trig

functions (and their
inverses), all from a key-

8_6* 5 2 9 -Q I

access to xY (including square
and other roots),
plus, of course, addition, subtraction,

multiplication, division,
and any calculations based on them.
In fact, virtually all complex scientific
or mathematical calculations can be
handled with ease.

sinclair-

lred

57.2958.
2.30259
2.71828

In 10

Scientific

3.14159

So is the Scientific difficult to

All parts are supplied - all you need
provide is a soldering iron and a pair
of cutters. Complete step-by-step
instructions are provided, and our
Service Department will back
you throughout if you've any
queries or problems.

Of course, we'll happily
supply the Scientific or the
Cambridge already built,
if you prefer - they're
still exceptional value.
Use the order form.

normal arithmetic calculator's. "Upper and
lower case' operation
means basic arithmetic
keys each have two extra
functions.

Scientific notation
Display shows 5 -digit
mantissa, 2 -digit exponent, both signable.

0200 -decade range

assemble?
No. Powerful though it is, the Sinclair
Scientific is a model of tidy engineering.

board as simple as a

--=',Ci---7

oft

'--.--_7
on

i

fog

abe

antdog
A

tan

arctan
A

sin

arcsn
A

cos

arccos

10-9, to 10

99.

Reverse Polish
logic Post -fixed
operators allow chain
calculations of unlimited
length - eliminate need
for an
button.

25 -hour battery life
4 AAA manganese alkaline batteries (e.g.
M N2400) give 25
hours continuous
use. Complete
independence
from external
power.

411 Genuinely

pocketable
41 /3" x 2" x /16".
Weight 4 oz. Attractively
styled in grey, blue and
white.
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Now only

£9.95

PRICES!
NEW LOW
Sinclair Cambridge kit
At its new low price, the
original Sinclair Cambridge
kit remains unbeatable value.
In less than a year, the
Cambridge has become

Britain's most popular pocket
calculator.
It's not surprising. Check the
features below-then ask
yourself what other pocket
calculator offers such a
powerful package at such a
reasonable price.

(Was £14.95 -save £5!)
Components for Cambridge Kit
1. Coil
2. LSI chip
3. Interface chip
4. Thick film resistor pack
5. Case mouldings, with buttons,

window and light -up display in
position
6. Printed circuit board
7. Keyboard panel
8. Electronic components pack
(diodes, resistors, capacitors,
transistor)
9. Battery clips and on/off switch
10. Soft wallet
Assembly time is about 3 hours.

Features of the Sinclair Cambridge
Uniquely handy package.
41/3"x 2"x 11/16",weight 31/2 oz.

Take advantage of this
money -back, no -risk offer today
The Sinclair Cambridge and Scientific
kits are fully guaranteed. Return either
kit within 10 days, and we'll refund
your money without question.
All parts are tested and checked before
despatch -and we guarantee any
correctly -assembled calculator for one
year. (This guarantee also applies to
calculators supplied in built form.)
Simply fill in the preferential order
form below and slip it in the post today.

Scientific

Price in kit form £14.95 inc. VAT
Price built £21.55 inc. VAT.
Cambridge
Price in kit form £9.95 inc. VAT.
Price built £13.99 inc. VAT.
4M111. IMI=D IMIM M=0 1011

rTo : Sinclair Radionics Ltd,
FREEPOST St Ives,

Standard keyboard.
All you need for complex calculations.

Huntingdon, Cambs. PE174BR
Please send me
171 Sinclair Scientific kit at £14.95

Clear -last -entry feature.

*Algebraic logic.

x,

I
I

1 Sinclair Scientific built at £21.55
I
El Sinclair Cambridge kit at £9.95
Sinclair Cambridge built at £13.99 I

Fully -floating decimal point.

Four operators (-4-,

(INC. VAT)

with

I

All prices include 8% VAT.

constant on all four.

Powerful constant with separate 'K'
button.

*I enclose a cheque for £
made out to Sinclair Radionics Ltd,
and crossed.

Constant and algebraic logic combine to

*Please debit my *Barclaycard/
Access account. Account number

Calculates to 8 significant digits.

*Delete as required.

Clear, bright 8 -digit display.

Signed

Operates for weeks on four AAA

Name

act as a limited memory, allowing complex
calculations on a calculator costing less
than £10.

batteries.

I

-

Address

E.E. 3/75. I
I

Please print. FREEPOST- no stamp

Leeded.

Sinclair Radionics Ltd,
FREEPOST St. Ives,

Huntingdon, Cambs. PE174BR.
.'.
Es?'
'''''' No: 699483 England. VAT Reg. No: 213 8170 88.
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electronics
STRICTLY FOR THE BROWSERS
What sparks off a personal interest in a subject?

A chance remark overheard, a casual glance at
an item in a newspaper or book, perhaps some-

thing in a radio or television programme?

Certainly these are some of the seemingly insignificant incidents by which "doors are opened"

and subjects first revealed in a new and unsuspected light.
As we all are well aware, some new-found
interests prove but passing fancies and are
abandoned after a brief courtship. But others
hold their attraction indefinitely and may, indeed, have profound influence on the pattern of
a person's life.
It is true that after some time spent enjoying
a favourite pursuit its original selection probably

seems all too obvious and natural. Yet, upon
looking back, it all may have started with a
chance encounter, of one sort or another. An
encounter made, possibly, when browsing
through magazines in a newsagent's or book-

PROJECTS

THEORY....

We don't claim that we will necessarily change
your way of life (though that's a possibility) but
we will show you how to put some of your spare
time to profitable use.

Not that monetary gain is the only or the

most important reward we offer. There is fun
to be enjoyed in the process of building electronic circuits. Sometimes there is fun to be
derived from the end product itself-games and
musical instruments, for example. In any event
there is the sheer satisfaction to be obtained
from creating something worthwhile with one's
own hands.

But, you know absolutely nothing of elec-

tronics? Don't worry on that account. EVERYDAY
ELECTRONICS makes the learning of both theory

and practice an enjoyable entertainment; Why

not give it a whirl?

store.

Just browsing-perhaps this is what you are
doing right now. If so, it's an even bet of course
that electronics is not really your scene, and you
are about to pass on to other pastures. But do
stay awhile. Who knows, this may be the big
opportunity you've been looking for_

Our April issue will be published on Friday, March 21

EDITOR F. E. Bennett

ASSISTANT EDITOR M. Kenward

ART EDITOR J. D. Pountney
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TECHNICAL EDITOR B. W. Terrell B.Sc.
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SIMPLY EXPLAINED
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FREE INSIDE CONSTRUCTION TECHNIQUES Wall Chart

CONSTRUCTIONAL PROJECTS
SOIL MOISTURE ALARM Indicates soil moisture at root depth by R. A. Pen fold
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The Extraordinary Experiments of.

by Anthony J. Bassett
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DON'T MISS OUT!
Starting next month-two new series

* CAREERS IN ELECTRONICS
* WORKSHOP PRACTICE
See page 143 for more details
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Gives an electronic indication when your plants need water.
types of potted plants are easily
harmed by either an excess or a deficiency
of moisture in the soil. It is not always easy, or
MANY

even possible to determine by examination of
the surface of the soil, whether the soil around
the roots of the plant has the correct moisture
content, and the first sign that it does not may

well be a wilting or dying plant.
A device which enables some indication of the
soil moisture at root depth to be obtained would
obviously be a great help in such circumstances.
Such devices can be obtained commercially, but

it is a simple matter to construct ones own soil
moisture indicator, and at a very low cost compared with a commercial unit. The operation

and construction of such a device forms the
subject of this article.

Fig. 1. The complete circuit diagram of the Soil
Moisture Alarm.

tent of the soil, the greater will be the light
emission from the l.e.d.

CIRCUIT OPERATION
Thus an idea of the wetness of the soil beA circuit diagram of the soil moisture indi- tween the two probes can be judged from the
cator is shown in Fig. 1. The operation of theintensity of the light emission from Dl, ranging
device relies on the fact that the resistance offrom very dry soil when it fails to, or only
just lights up, to very wet soil when it is very
soil varies according to its moisture content,
brightly illuminated.
the more moist the soil, the less its resistance.
No on/off switch is required since when the
There are of course other factors governing the
unit is not in use, only minute leakage currents
resistance between two probes in a sample of
can flow through TR1, and these are too low
soil, but for all practical purposes these can be
ignored here.
to be of significance. Resistor R1 is necessary
Referring to Fig. 1, TR1 is operated as an in order to reduce the input impedance and
sensitivity of the device to a suitable level
emitter follower, and it has R2 and Dl as its

emitter load; Dl is a light emitting diode (l.e.d.),

for its intended purpose.

and is protected against excesses of voltage

and current by the inclusion of R2. The probes
are connected between the base and collector
.of TM, and when these are placed in a sample

ESTIMATED COST*

small base current. This will cause a much

OF COMPONENTS
including V.AT

of soil, the soil resistance will supply TR1 with a

larger current to flow in the emitter circuit of
TR1, and through the l.e.d.
The amount of emitter current that flows, and

therefore the intensity of the light from the
l.e.d., is dependent upon the resistance of the
soil, which is in turn dependent upon its

moisture content. The greater the moisture con 124

£0.70
excluding case
*Based on prices prevailing at

time of going to press
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PROBES

Construction of the probes is illustrated in
Fig. 2. These should not be completely separate,

but must be contained as a single unit so that
they are held apart at a more or less constant
distance.

The probes are very simple and as can be
seen, they merely consist of two lengths of

14 s.w.g. tinned copper wire contained in two
lengths of p.v.c. sleeving. These are glued to a
wooden grip which has two grooves cut lengthwise down opposite sides (one each side) into._
whichthe probes are slotted. Insulated leads are
then connected to the probes, and the unit is
finished by winding a couple of layers of p.v.c.
insulation tape around the grip.

To improve the appearance of the probe

Components ....
Resistors
R1

SEE

12 K2

R2 330U

-

Both W 10% carbon
Semiconductors

SI10P
TALK

TR1 BC169C silicon npn
D1 TIL209 I.e.d. or similar with panel holder

Miscellaneous

B1 9V PP3 battery and connector. Veroboard

5 holes by 9 strips 0.1 or 0.15 inch matrix,

14 s.w.g. copper wire and sleeving for probes
(see text), small case, grommet, connecting

wire, wood and insulation tape for probes
(see text).

assembly, it can be mounted in an empty film
can as shown on the front cover.

It is important that only about 3mm of the

wire at the tip of each probe is left exposed, as

otherwise the correct sensitivity will not be
obtained. The probes can be made more sub-

stantial if suitable materials are to hand, but the

exposed area at the tip of each probe must be
kept about the same as on the originals, and for
obvious reasons the probes must be reasonably
thin.
LEADS ABOUT 600 LONG

e000b
UNDERSIDE VIEW
OF TR1

37 LENGTH OF
12 SQUARE TIMBER

71,

DIRECTION OF STRIPS
ON UNDERSIDE

Fig. 3. The layout of the components on the
Veroboard.

HEAVY P. V.C. SLEEVING

U S.W.G. WIRE PROBES
APPROX 115

Fig. 2. Details of the
probe.
3 OF WIRE EXPOSED
AT TIPS

Photograph of the prototype unit assembled in
home made case.

ALL DIMENSIONS IN mm

CASE
COMPONENT PANEL
The components are all mounted on a small Any small case can be used as a suitable
Veroboard panel which can be either 0.1 inchhousing for the unit. The author used a simple
home made aluminium/plywood case measuring
or 0.15 inch matrix, measuring 5 holes by 9
approx. 90 X 60 X 35 mm. There are available
strips. This is shown diagrammatically in Fig. 3.
several commercially suitable cases of about
There are no breaks in the copper strips.
this size. As can be seen from the photographs,
Solder the two resistors and the probe and
the
front panel is drilled with two holes, the
battery clip leads into position first, and then
one on the right being for Dl, which is mounted
TR1 and the l.e.d. using a heatshunt on their
leads to prevent damage through overheating.
Everyday Electronics, March 1975

in a plastic holder, the other is fitted with a

125

small grommet and the leads from the probes
are taken to the inside of the case through this.
A knot is tied in these leads on the inside of
the case, and then they are connected to the
Veroboard component panel.

If Dl is now pushed into its holder it will be
found that as the component panel is so small
it will need no further mounting, and will be

In the unlikely event that the sensitivity of

the unit needs some slight adjustment, this can

be achieved by very slightly shortening the
metal tips of the probes to reduce sensitivity,
or removing a small amount of the p.v.c. sleeving
from the tips of the probes to increase
sensitivity.
IJ

adequately supported by the leadouts of Dl.
The case for the prototype was designed such

that no battery mounting bracket was required,

but should one be found necessary it can be
easily fabricated from a piece of thin aluminium sheet.

TESTING
Before connecting a battery, check the wiring,

paying particular attention to the connections
to the transistor and the 1.e.d. Once satisfied that

the wiring is correct, connect the battery and

insert the probes into a series of soil samples of
varying moisture content, to check that the device is operating correctly.

...Counter Intelligence
BY PAUL YOUNG

A retailer discusses component supply matters.

AM sure that none of us will

d.c. It should also, ideally have a

things including our hobby, and
consequently the cost of our requirements goes up and up and
if our expenditure is fixed, we

resistance/capacity bridge would

I

deny that inflation hits all

will

get less and less for our

money. In this respect electronics
as a hobby suffers no worse than

other hobbies, in some ways it
actually comes off better. You
have always the chance to hunt
round and find bargains that are
denied to others.
Let us examine the possibilities

of saving pennies. For a start,

why not pal up with one of your
local radio and television dealers.
When you know him well enough

ask if he has any old chassis he
wants to dispose of, either television, radio or amplifiers. My
guess is, he will be glad for you
to take them away. Now, you can

spend an evening stripping one
of them down, cleaning the solder

off the ends of the wires and

sorting out the resistors, various
capacitors, pots and (if you are
lucky) transformers and speakers.
Your next job will be to check
each one for value, and to see it

is not faulty. For this you will
need a reasonably good multi -

meter, preferably one that reads
voltage and current both a.c. and
126

wide ohms coverage. A small
be an advantage, and a simple

transistor checker. Circuits to
build these last two have
appeared in EVERYDAY and PRACTICAL ELECTRONICS from time to
time.

When you have checked your

salvaged parts, mark them. In

the case of the small things (resistors and capacitors), if they
are not already marked or colour
coded, bag them up with a label
enclosed, giving the required information. When this is all done,
put them away in your storage

probably still the best of them.
If any readers think inflation
is a new phenomena or started
with the Weimar Republic let me
enlighten them. Even Emperor
Diocletian was troubled with it in
AD300. He found prices rose so

steeply he could not equip his
army.

Although he himself
caused it all, by debasing the cur-

rency, he blamed the poor old

shopkeepers, and issued a list of
700 items, stating that if anyone

exceeded the price he had laid

down for these goods, the penalty
was death. But even that did not

work. Lots of heads rolled and

then no one would sell anything.
So if I look down in the dumps
and you ask me why, I shall say

`Tye got a touch of the Diocletians"

boxes ready for use when required. In this way, you should
be able to save money, to buy the

specialised things, that will not

be found on the "junk heap".

There are of course other sources
of supply of bargains.
There are shops that sell
Government and manufacturers'

surplus, but these are becoming

harder to find, because the
sources of supply are diminishing,
but they are worth searching for.
In London, we have several

streets which are still worth exploring, Lisle Street, Tottenham

Court Road, Edgware Road, New
Oxford Street. Lisle Street is

"This computer I made has a fan-

tastic memory storage capacitytrouble is, I can't remember how
to get the darned thing started!"
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Physics is PUNT
By Derrick DALNES

ments and equipment that utilise
static electricity must avoid sharp
edges and points, since a concentration of charge is more easily
lost into the air.
It will have occurred to some
readers that there might be some

FARADAY'S ICE -PAIL
EXPERIMENT
-Tins experiment is so-called
because Faraday, who first
I
thought of it, was in the Royal
Institute at the time and looking
around for a suitable container;

connection between Faraday's ice -

pail experiment and the capaci-

hn found an ice-paiL

The experiment arises from the
previous experiments with a
static charge on a plastic film; if
we form the film into a bucket shape, can we hold more charge
in it, as water in a bucket?
First make a proof -sphere by
taking aluminium foil and forming it into a hollow ball. Glue it
carefully onto an insulating
handle such as a plastic or
wooden rod. It is now ready for

tor, which for some purposes

might be likened to a "bucket"

capable of storing electric charge.
There is more than a passing con-

nection and the unit of charge
which we use, the Farad, is

named after Faraday.
Originally the charge unit was
a centimetre, implying the total

charge that could be contained

on the surface of a metal sphere,

use and can be tested by transferring charge from a charged

Fig. 2. The experiment with the
charged
and
proof -sphere
empty tin.

All that needs to be done is to

charge being scraped off the film

plastic film to the electroscope.

touch the charged film lightly

with the proof -sphere and transfer it to the wire point of
the electroscope. Between trans-

touch an earthed
object such as a water tap, to

into the tin. Repeat the process
several times, then check with
the proof -sphere.

A surprise awaits us-the in-

fers, lightly

side of the tin contains no charge

discharge the sphere completely,
see Fig. I.

hand, the outside of the tin

one centimetre radius, but the
unit was changed in Faraday's
honour and to prevent confusion.

For most purposes, a charge of
one Farad is far too big, so we
use the fractional units of micro farad (11IF) and picofarad
(lpF).
1 million pF = 1µF

1 million pF =- 1 Farad

at all! (see Fig. 2). On the other
is

found to hold a static charge!

Next month we will make our

capacitors and conduct
some experiments with them.
own

The photograph below shows

Charge is distributed over
the surface of a conductor

various

types

of

commercial

capacitors-our home-made one
Try collecting the charge from

will do exactly the same job.

the top edge of the tin and you
will find that it is stronger here
than anywhere else. You may
have found that sometimes your
have

re-

charge has been

re-

electroscope
Fig. 1.
sphere.

Details of the proof -

applied

moved-it is as if the point had

Now obtain any empty tin, such

as a soup tin, clean it well and
remove

leaves

mained deflected even after the

any

sharp edges

for

safety's sake.. To "fill" the tin
with charge, stand it on an insulating plastic film, then rub another film with wool and stroke

the top of the tin several times
with the charged film.

If we like, we can imagine
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absorbed charge and indeed, the
phenomenon is called the absorption effect of a point.
Faraday's ice -pail experiment

shows that edges and points
collect the charge more readily
than fiat surfaces. It also shows

why lightening strikes the point
of a lightening conductor and
also illustrates why all experi-

A selection of some commercially available capacitors.
l27

PART TWO

STEREO AMPLIFI R
By MIKE KENWARD
HAVING

completed the mechanical construc-

OUTPUT FROM

FRUMP PIN 28 OR33

tion of the amplifier-excepting the case
which is detailed later-we now come to the

(SCREENED LEAD)

BCD FGHIJ KLMNOPQR

actual wiring up of all the parts.

COMPONENT BOARDS
The first task is to complete the two identical
Veroboards which hold the components for the
power amplifier equalisation. One board layout
and wiring is shown in Fig. 9, two are required.
Commence by cutting the boards to size, cutting the breaks in the copper strips and cleaning

4+ ii.,,...

' up the edges. Next mount all the components
except IC1, IC101 and check their positions care-

fully against Fig. 9. A number of strips are

linked on the underside to provide a large earth
area on the board.
Solder the components in place and affix the
flying lead connections. The earthing wire must

be of heavy gauge (14 strand) and must be

soldered to the board as shown. Do not connect
the screen of the input lead as this will later be
earthed at the other end. A length of 150mm is
sufficient for connections except the input and
output to one board, these should be left 50mm

longer. The use of different colour leads will
help with

identification, use corresponding
colours for both boards so that they are exactly
the same.
After checking the boards once again, bend
the tags of IC1 and IC101 over at right angles
about 3mm from the ends and solder the i.c.'s in
position. It may be necessary to slightly reduce
the space between the ends of the tags so that
they line up with the Veroboard strips.
This method of fixing is recommended rather
than inserting the pins in the Veroboard holes
because the later method makes it very difficult
to remove the i.c. should the occasion ever arise.
The need to make these boards exactly as shown

cannot be over emphasfred, alteration could
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cause instability; also check carefully that all
the components are in the correct positions with

socket. Connect R2 to the tag furthest from the
front panel and R102 to the centre tag. Resistors

the electrolytic capacitors round the right way.
Do not mount the amplifiers and boards in the
chassis at this stage.

R3 and R103 complete the circuit to Sla and

POWER SUPPLY WIRING
The wiring of the power supply is shown in
Fig. 10. Mount the tag strip and two large electrolytic capacitors in place using Terry clips or

connect the screens at the switch end.
The magnetic input wiring provides the
earthing for the preamplifier and wiring of this
input is carried out to Sla and S101a, the screens
being connected to the screens of the wires from
the wipers to the input tags 9/14 on the module.
These wires also have their screens connected
to the earth bar on the preamplifier, thus form-

plastic strip to hold the capacitors in place.

Mount the bridge rectifier ensuring that the con-

nections fall in the right places (Fig. 10) and
complete the wiring as shown.
A clip should be used inside the mains cable

grommet to prevent the lead being pulled out.
The connections to the fuse should be as shown
-mains line input to the end tag not the body
tag.

Tags 30/31 on the preamplifier are connected

together and then to the components of the
power supply circuit.
Earthing, as mentioned before, is important.

Conned a thick wire (14 strand) to the earth

junction of the components, cut it to a suitable

length to reach earth point 2 and solder on a
4BA solder tag. The soldered joints to all earths
must be of good quality.

PREAMPLIFIER WIRING
Before wiring the preamplifier two capacitors
must be disconnected from it. These are one in
each channel in the first stage feedback circuit

S101a as shown If an auxiliary input is required

wire this to the third set of tags on Sla and
S101a via two 1.8 megohrn resistors. Do not

ing a circuit between that earth bar and earth

point 1 on the chassis. This forms the only connection to earth of the preamplifier.
Continue wiring of Sib and S101b as shown
connecting the screens to the preamplifier earth
bar only, Fig. 11.
Having completed wiring to all the inputs and
the switch conned up the twin volume control

using two lengths of twin screened wire as

shown. In this case the screens form one of the
connections. Use three short lengths of ordinary

insulated wire to connect the balance control.
Keep this wiring close to the front panel.
Photograph showing the two preamplifier capacitors that must be disconnected.

and are designed to limit the high frequency performance to about 16kHz at the -3dB point. The
capacitors are shown in the photograph, they are

the very small flat ceramic type located near
pins 1 and 22. Disconnect them by cutting

through one wire of each one using sidecutters.
Wiring to all pins of the preamplifier module

(except supply pins) is carried out using twin

screened lead which in some cases is split so that

only single lead is used. Before any wiring is

carried out bend down pins 11 and 12 and solder
a length of 16 s.w.g. tinned copper wire to them

to form an earth bar running the length of the
module. A similar earth bar is mounted by a 6BA

tag to earth point 1 and is bent to run along

just under the input and tape sockets (Fig. 11),
make sure that the tag makes good contact with
the metal chassis.
Commence wiring of the preamplifier module
and associated components at the input and tape
sockets. Wire the two channels of the tape input
(SK4 and SK104) to pins 6 and 7 respectively and

connect the outer screen of both wires to the
earth bar at the socket end. The screens of this
lead are not connected at the other end.

Next connect the radio input sockets to a

screened pair with the screens connected to the

earth bar at the sockets. Take this lead under
the side of the preamp to the guitar socket via
R2 and R102 also connect the screens to this
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Fig. 10. Power supply and main amplifier wiring.
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OUTPUT TO LEFT HAND
CHANNEL AMPLIFIER
Rd
01

OUTPUT TO RIGHT HAND

CHANNEL AMPLIFIER

TO EARTH POINT 2
VIA C11,C12
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REPRESENTS SCREENED LEAD
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Fig. 11. Preamplifier wiring. See text concerning connection of screened leads and
earthing.

Right: Photograph
amplifier.
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Next make the two connections between the

wipers of the treble and bass controls using

unscreened wire and then use the twin screened

lead to connect the tags on these controls to

the relevant pins. The screens from these wires
are connected to an earthing bar that runs alongside the pins of the preamplifier and is connected
to earthing point 2 via the smoothing capacitors.

The screens are not connected at the control
end. Check carefully all the connections to the
preamplifier-each channel should correspond
to the other but be completely separate except
for supply and earth points and the balance

control.
On some preamplifier modules R19, R15 and Cis

may have different values and C19 may be

the tag. Use a second earth tag for the right

At this stage it should be po.,zible to connect
the earth tag to earth point 2, insert fuse FS2,
turn on the power supply and check the voltages

to the earth tag on the loudspeaker sockets

omitted. This will not affect the performance.

across the smoothing capacitors ( + and -26
volts) and also to check the supply to the preamplifier between pins 30/31 and 11/12. This
should be 19 volts. If these voltages are correct
it is in order to proceed, if not the power supply
and earthing should be checked for any
mistakes.

It is important that the Zener diodes are

reducing the preamplifier supply to approximately the correct level-if the voltage is higher
than 20 volts or lower than 18 volts the Zeners
should be checked for voltage. To do this put a

meter across each diode to see which one is

giving the incorrect voltage (10V and 9V) and
change the offending diode. Turn off the supply
and disconnect it from mains before removing
any components.
It is essential that the mains plug be removed

whenever soldering or other work, except voltage measurements, takes place because even
with the unit turned off, mains voltages appear
at FS2 and the mains switch, and it is easy to
inadvertently touch these points. It is possible
to receive a fatal shock from the mains

FINAL CONSTRUCTION
With wiring of all the individual parts and
supply to the preamplifier completed and
checked the final stage is to fit the two main
amplifiers with associated boards and complete

the wiring. The board with longer input and

output leads forms the left hand amplifier. The

amplifiers should be given a slight smear of
silicon grease on their metal back panels and
bolted in place. Make sure that the surface under
each amplifier is flat and that the module cases
make good contact, with the fixing screws well

tightened. Insert the supporting spacers and
6BA bolts for each Veroboard and finally tighten
up all mounting screws.

Remove the earthing tag from earthing point
2 and solder the earth lead from the left hand
channel to it leaving just enough length to refix
132

hand channel amplifier and also connect the tag

(make sure both sockets are connected) using
14 strand wire. Make sure the soldered connections are good and bolt the two tags to earth
point 2 with a 4BA nut and bolt making sure the
contact to the chassis is good.
Next complete the output wiring to FS1/101

and then to the centre contacts of the loudspeaker sockets via the SK6. Make sure the two
channels are wired to the correct sockets, right
hand channel to lower (right hand channel) output socket.

Connect up the two screened leads to the

preamplifier output, earthing the screens to the

nearby earthing bar. Finally connect up the
power supply leads as shown and once again
check all wiring and earthing to make sure it
is as shown.

TESTING
Before trying the amplifier it is necessary to
recheck the supply voltages. Do this without any
loudspeakers connected. The voltages should be

as before, + and -26 volts to the main ampli-

fiers and +19 volts to the preamplifier. If any of
these voltages are more than 10 per cent out the
circuit should be rechecked for any mistakes.
Finally connect up two 8 ohm loudspeakers to
the output sockets, turn all controls to minimum
except the balance, set this to mid position and
switch on.
A brief hum should occur in both loudspeakers

while the smoothing capacitors charge, after
that slight noise only. If this is the case slowly
turn up the volume, this should increase the
noise to an audible level. Now try varying
the treble and bass controls over their entire
range making sure that they affect the noise in
the correct way.
Should any of these items not work correctly
switch off, disconnect the mains and check the
wiring to that part, making sure there are no dry
joints or shorts caused by the screening of the
leads.

Once all is correct, and if you have carefully
followed the diagrams, that should be the first
Everyday Electronics, March 1975

time, a suitable input can be connected and the

unit tried out. Before fitting a case the pre-

STEREO JACK PLUG

amplifier screen should be attached using 4BA

mounting pillars, iapprox 40mm long. This screen

is earthed to the chassis by its two mountings.
make sure it does not touch the tags of SK6.

METAL FILM CAN

HEADPHONE ATTENUATOR
Wiring of an an attenuator for use with high
impedance headphones is shown in Fig. 12. This

will be necessary with some headphones. It is
suggested that the resistors be mountsld inside
a film can mounted on the headphone jack
socket. This will ensure that the loudspeakers
remain out of circuit with headphones connected.

CASE

The case can be made from wood, metal or
Perspex, the latter is not recommended if the
amplifier is to be used at high volume levels
for long periods as it may then be affected by
the heat generated by the amplifier modules
and Tl.
A simple case design is shown in Fig. 13. The
corner strengthening pieces will not be required

if the case is made of metal. The case can be

finished with stick on fabric, paint or veneer as
required and is very easy to make even for those
not skilled in metal or woodwork.
The amplifier chassis must be supported off
the surface so that air can flow under it to aid

heat dissipation The amplifier should not be

stood on top of or just above any source of heat
e.g. radio tuner, radiator, etc.

CONNECTION OF EXTERNAL
EQUIPMENT
It is possible when connecting the amplifier
to other equipment to induce hum at the input
by completing an earth loop. To avoid this the
amplifier only should be earthed to the mains

and all other equipment e.g. record deck or

radio timer, should be earthed to the amplifier

TO HEADPHONES

PLUG BODY CUT AWAY

Fig. 12. Wiring of a headphone attenuator for
use with high impedance 'phones.

A hum loop will- make itself immediately

obvious by an increase in low frequency (50Hz)
4111m in both loudspeakers when the offending

equipment is plugged into the mains-it does
not necessarily need to be switched on. To
prevent this disconnect the earth in the mains
plug on the equipment and earth as described
above.

The amplifier can be used with a variety of
other equipmealt, record decks with both magnetic and ceramic cartridges can be inputted-

the ceramic type into the radio input (or

auxiliary if fitted). Most radio tuners, tape
recorders and tape players can be used via the

radio socket_
The amplifier can be used with crystal micro.

phones again plugged into the radio socket or

medium impedence (50 kilohm) dynamic microphones plugged into the guitar socket.

The tape output will provide a signal for
recording, unaffected by the tone or volume
controls. Tape A/B monitoring can be provided
if desired by disconnecting the volume control

connections to pins 18/5 on the preamplifier

with a push button switch or a switched stereo

socket and connecting the tape preamplifier
outputs to the volume control at this point.

Thus a recording signal is provided at the
tape output (SK4/104) and a replay input is
provided to the volume control-the two now
being completely separate.

only, via the input screened lead.
30
275
215

Fig. 13. A simple case for
the amplifier. The corner
strengthening pieces are
not necessary if the case is
metal.
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FIXINGS NOT GREATER

THAN 8x8 SQUARE
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Other equipment such as electronic instruments (organs, etc) and synthesisers can be

plugged into the radio socket. Two guitars can
be played through the amplifier-one on each
channel-but the tone controls will affect both
in the same way and a single stereo jack plug
is needed at the input.

ANCILLARY EQUIPMENT
It is not possible to recommend record decks,
tape recorders and loudspeakers for use with
this design, since the range and difference in,
price for various items is considerable.
Most medium priced hi fi equipment will be
suitable but we do recommend the use of good
quality speakers and magnetic cartridges, since

these are probably the weakest links. A two-way

speaker system capable of handling 20 watts
r.m.s. (40 watts DIN or music rating) or more

would be adequate for most domestic set-ups. If
the amplifier is to be used at high volume levels,
say for guitar or disco work, the speakers should

be rated at 30 watts r.m.s. (60 watts DIN or
music rating) each; 8 ohm or 4-8 ohm speakers
should be used.
Magnetic cartridges are now reasonably
priced and a Goldring G800, Empire 999 RE/X,
Shure M44 or similar would be suitable. Higher

priced, better quality cartridges can of course
be us.ed to advantage, provided the record deck
and arm are of good quality.

MODULA 3
Having mentioned the speaker
kits-and some of these would be
suitable for use with the Modula 3
-we will move on to other cabinets. The only parts required to

New products and
component buying
for constructional
projects

complete the amplifier are the
materials for the cabinet. As
stated in the text this can be made

from almost any material, but
wood or metal is preferable be-

SHOP
TALK
By Mike Kenward

WE have recently received in-

formation on a range of

Scandinavian

loudspeaker

kits

that are new in this country. The
Seas Hi Fi Loudspeaker Kits contain speakers, crossover, wire and
instructions
drawings.

including

cabinet

The kits are not cheap but

should provide good performance
at the price, and would probably
be cheaper than the cost of equivalent commercial speakers.
The available range starts with

a two way 10 watt system for

£7.35 each and rises to £34.95 for

a 70 watt four way system-all

prices exclude V.A.T. Bale boards

and a frame with speaker cloth
are available as extras for all the
kits. For more details contact
Macel Electronics Ltd, PO Box
64, 14 High Street, Ipswich, IP1
3LR.
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cause the amplifier may get too
warm for a Perspex case if it is

used at high output levels for long
periods.
A veneered plywood or similar
material would provide an excel-

lent finish and would be easy to

work. We do suggest that the

material used is not thicker than
about 6 or 7 mm or the case will
look "too chunky." If you want
Perspex a local hardware shop
or a local sign maker should be
able to help-they should also be
able to provide suitable glue.
Since publication of part 1 last
month we have been informed
that S.C.S. Components can also

supply the Mullard LP 1184/2

the latter should be available from
other sources.

Thus although some parts for

this project are not generally

available, they are all easy to get
and an order to Home Radio, who
advertise regularly in our pages,
should bring results.

MOISTURE ALARM
Basically no buying problems
for the Soil Moisture Alarm, all
the parts should be readily available and almost any small case
can be employed.

Just one point worth mentioning, the unit shown on the front
cover employed a metal film can
as protection for the end of the
probes. This finishes the probe
neatly and is easily removed
should something go wrong.

FUZZ BOX
One or two points concerning

buying for the Fuzz Box need

The jack socket
used in the prototype is available

amplification.

from Re -An products, (type R26/1)

bley, Middlesex, HA10 1YY.

or a switched stereo jack socket
can be employed. Re -An are at
Burnham Road, Dartford, Kent.
The type FBI case used on the
prototype is a glassfibre type and

AMATEUR SHORT

Cheshire. The case costs 50p (a
special price for this project) in-

pre -amplifier module, they are

offering it at a special price. S.C.S.
are at Northfield Industrial

Estate. Beresford Avenue, Wem-

is available from E. R. Nicholls, at
46 Lowfield Road, Stockport,

WAVE RECEIVER
One or two of the parts for the
Amateur Short Wave Receiver are
rather special, but all are avail-

cluding post and packing, V.A.T.,
and rubber feet.
The footswitch may also prove
difficult to get but a suitable type

able

is

from Home Radio

Com-

ponents. The parts you may not
be able to get everywhere are the
trimmer with spindle attachment,
the coil formers and dust cores,

the universal chassis parts and the
Bulgin knobs and dials, although

available for £1.05 including
post and packing from Express
Components, 17 Albert Square,
Stratford, London El5 IHJ. Order
type 81158/9.

All the other parts should be

readily available.
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PART FOUR
CONSTRUCTION
TECHNIQUES
By DONALD MAYNARD
N the last part of this series for the beginner
we deal with the problems of testing and
construction. As time goes on, the purchase of
more sophisticated test equipment may be contemplated. Initially, however, all we need is a
I

multimeter. This is an instrument capable of
measuring alternating and direct currents and
voltages together with resistance.

TESTING
All resistors should be checked by first determining their value from the colour code to make
sure that the correct one has been purchased.
Sometimes red and orange or brown can look
very similar on a small resistor. Check the value

again by measuring on the most convenient

ohms range of the multimeter.
The value of capacitors written on their sides
should be checked against the circuit diagram.
Large valued capacitors produce a little kick
if the dhms range of the multimeter is used and
the leads are first connected one way and then
reversed. Otherwise they appear to be open circuit i.e. very high resistance. Inductors on the

other hand will appear as a short circuit or

very low resistance as will the windings of a
transformer.
Potentiometers may be checked by connecting
the multimeter set to the ohms range between
the central connector and one end. Look for

the variation in resistance as the spindle is
turned.

SEMICONDUCTORS

The resistance ranges are also used for testing

semiconductors. For diodes, the red, positive,
lead of the multimeter connected to the positive
marked (sometimes just a ring round the diode)
end of the diode and the black or negative lead
to the other end should give a low reading of
resistance. Reversing the leads gives a high
Everyday Electronics, March 1975

reading. Voltage reference diodes (Zeners) produce the same result. The reference voltage can
only be checked when the diode is in circuit.
Thyristors should give a high reading between
anode and cathode whichever way the leads are
connected. For a p -gate thyristor a low reading
should be obtained with the positive lead on the
cathode and negative lead on the gate.
Bipolar transistors can be tested with a multi -

meter although a proper transistor tester has
many advantages. Table 4.1. shows the readings
that should be obtained on a multimeter set to
the ohms range. The actual values will depend
on the type of transistor being tested. Remember
that on most multimeters the low values of
resistance are near full scale deflection, the
opposite of the voltage and current ranges. It

is not usually possible for the home constructor
to test integrated circuits before making up the
circuit.
Table 4.1
Resistance

readings

for testing transistors
reading

red lead

black lead

base
base

emitter
collector

emitter
collector
collector
emitter

base
base

emitter
collector

pnp

npn

low
low

high
high

high
high

low
low

high*
high*

high*

highs

* Depends on transistor leakage currents
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ASSEMBLY OF COMPONENTS
Never bend leads close to the component, and
always use a small diameter rod or large nail
to bend the leads around. Make sure that the
leads are clean and then "tin" them by applying
heat with the soldering iron and feeding a small

quantity of solder on to the lead at the same
time. Never leave the iron in contact with the

BATTERY
SUPPLY

components for longer than is absolutely necessary.
I=

The solder should be a good quality multi core type needing no additional flux. The iron
should be an electric one of between 15 and

30 watts. If trouble is experienced the most
likely causes are a dirty bit on the iron or a
dirty lead on the component. A file on the
former or fine grade emery paper on the latter
should cure the problem.

If possible use pliers, adjacent to the juction
of the component and lead -out, to conduct heat

away. Make sure that the final joint is sound

INPUT

0

Simple circuit to be
constructed.
Fig. 4.2. Layout of the circuit of OUTPUT LINE
Fig. 4.1.

Fig. 4.1.
X

NEG. SUPPLY

and is not "dry". Try not to move a lead until the
solder has cooled as this can cause dry or frac-

tured joints. Finally trim the leads on the
soldered side with a pair of side -cutters.

The handling of semiconductor devices is
especially important. They should always be

mounted last, and the soldering iron applied for
a minimum period while ensuring a good joint.

The pliers should always be used to dissipate
heat and great care should be taken to avoid
breaking the leads. Soldering really requires
three hands which leaves most of us one short.
The best arrangement is to fix the board vertically so providing access to both sides simultaneously.

COMPONENT LAYOUT
It is advisable to obtain all the components
for a circuit before thinking about layout. In

general most circuits can be laid out in a similar
fashion to the theoretical circuit. If miniturisation is required, careful adjustment of the components' positions will be necessary. Jig -saw
enthusiasts can have a field day.

It is however important to keep the output

components and connections away from the in-

put or the circuit may oscillate. In an audio
amplifier this is denoted by a continuous
whistle from the loudspeaker even with no
input.
A simple theoretical circuit is shown in Fig. 4.1.
We will use this as an example. Usually

batteries, switches, lamps and other large components will be mounted separately. Flying leads
connect them to the circuit board. Fig. 4.2. shows
a component layout that is suitable for all three

INPUT
LINE

INPUT
EARTH

Q3 0 9)
e

b

c

SUPPLY EARTH

TYPES OF BOARD
The simplest type of mounting board is plain

Paxolin drilled (or it can be purchased readydrilled) with small holes. The component leads
are passed through the holes and soldered to
each other on the reverse side. This does not

provide a very neat finish but it is useful if

the circuit is liable to be changed, Fig. 4.2. shows
this construction, the dotted lines indicating component leads soldered together.
Veroboard provides a much neater alternative.
This consists of a piece of Paxolin ar glass fibre

board in which is drilled a matrix of holes. The

diagram of Fig. 4.3 shows how the holes are
connected by thin strips of copper laminated
to one side of the board. All the constructor has
to do is to break the copper strips where neces-

sary using a twist drill or cutter that can be

types of construction that we will look at. This
makes it easier for working out the cutting of

bought with the board.

circuit.

layout of the components, they have to be

the Veroboard and for designing the printed
136

Making your own printed circuits is not as
difficult as it sounds. Having decided on the
Everyday Electronics, March 1975
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Fig. 4.3. Underside view of the Veroboard layout

X
Fig. 4.4. Printed circuitmdesign for Fig. 4.2.

of Fig. 4.2.

and contact with clothes and skin should be

joined up like the circuit diagram. The black

avoided. Wash off splashes immediately.

areas in Fig. 4.4 show the connections required.

The pattern then has to be traced onto a clean

grease -free blank printed board (Paxolin or
fibre glass with one side laminated with
coppery. The areas which are to remain copper
are painted with an enamel such as the

"Humbrol" model paints, nail varnish or shaded
in with a printed circuit resist pen.

When this is dry the board is immersed in
ferric chloride solution. This can be obtained
from chemists, but make sure that it is strong.
The solution should be put in a plastic container such as a photographic developing dish

When it is clear that the copper has been
eaten away from the unprotected areas, remove the board and wash it. The paint must
then be taken off by using a suitable solvent.
It is a good idea to then give each copper area

or "land" a thin film of solder by the tinning pro-

cess already described. This stops the copper

tarnishing which could make soldering difficult

later on. Holes then have to be drilled for the
components.

Although other methods exist for the production of printed circuits, the one outlined is the
simplest.

many developments and varia-

[Ruminations
By Sensor
A Second, Look
There must be many inventions
from the past that would be worth
looking at again with our
advanced knowledge of materials
and construction.

For example, Babbage's computing engine was not completed
in his lifetime because mechanical engineering at the time was
just not equal to the task. It was
not until electronic digital techniques became available that the
digital computing engine became
a reality.
Leonardo da Vinci had many

ideas that were incapable of
realization, during his day.

Although sound in design, the

necessary materials and methods

for the constructions were unknown to the artisans of the time.

There have, of course, been
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tions of very old inventions, such
as the Archimedian screw which

was originally used for raising

water -the

version,
powered by electric motor, is
universally used for moving grain.
With the increasing cost of fuel,

modern

we should look carefully at older
sources of power, the water wheel
and the horse. Hydroelectric

schemes could perhaps be ex-

tended and the high capital cost
of these would be justified when
viewed in relation to the cost of
other fuels.

Horse Power
At least one brewery has rediscovered the horse and finds
that it is more economic to use
a horse-drawn dray for local
deliveries than a motor lorry. The
bi-products of the horse have
important uses unlike those of

the motor car which are entirely
pollutant. I wonder if it would
be possible to control .a horse by
electronic methods.

Having recently myself, discovered how difficult it is to learn

El

the traditional methods of control, I visualise a system of
transducers distributed around

the horse to replace the reins,

whip and leg -aids of the rider.
The transducers would be

operated from a small control
panel, perhaps built into a kind
of howdah where the rider would

sit in comfort. Each transducer
could be caused to administer a
mild "tickle" to guide the horse
in the required direction. I don't
know how the horse would like
this but in my limited experience
I should think the trial runs
would be alarming in the extreme.
My daughter objects very
strongly, on behalf of the horses,

to any form of shock treatment
(cruelty, her word) while still
prepared to use reins, bit boots
(and whip?) to achieve the same
results.

However, I

feel the special

relationship between horse and
master ought to be respected for

the good and benefit of both.

There. would be little pleasure
for the rider in sitting, pushing
buttons,-no better than a motor
boat on the park lake.
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arrlaTEUR
SHORT WAVE RECEIVER
A simple regenerative receiver for
reception of amateur and other short
wave transmissions.

BY F. G. RAY E R
AERIAL COUPLING
The results obtained with a receiver of this
kind can be influenced by the loading of the

aerial on the tuned circuit. To secure best

construct, but will bring in a great

operating conditions with any aerial, there are
three optional aerial connections SKI, 2 and 3
and a pre-set capacitor Cl. -

and other transmissions, over a frequency range
of approximately 15MHz to 1.76MHz, or 20 to
170 metres. You do not even need to use a high,
long outdoor aerial, and it is possible to receive
c.w. morse signals, and amateur single-sideband

rod or few feet of wire, can be taken to SK3.
With longer aerials (say over about 6ft) this
can load the receiver too heavily, so collection
SK2 is used. With a long aerial (say over 30ft
or so) the aerial lead is connected to SKI., and

THIS

to

receiver has a simple circuit and is easy

number of broadcasts, amateur, ship to shore,

transmissions, as well as the usual amplitude
modulated programmes on these frequencies.

Bandspread tuning eases operation on the

congested short wavebands. The whole receiver
is enclosed in a quite strong but economical case.

BANDSWITCHING
Two frequency ranges are provided, with a

3 way rotary switch. The third or central switch
position is "off." In Fig. 1, pole Sla of the switch
selects either coil Ll, or coil L2. Pole Slb at the
same time transfers the aerial connection SK2
to a tapping B, on Ll or L2. Switch section Slc
transfers the circuit from the source (s) of the
f.e.t. TR1, to either of the tappings C, on Ll or
L2, according to the band required.
This allows selection of either the band tuned

by Ll, or that tuned by L2. Coil Ll covers

approximately 1.76MHz to 4-9MHz, and L2
approximately 5.6MHz to 15MHz. This leaves a

gap of about 4.9MHz to 5.6MHz, but it is felt
that this small range of frequencies is not of
particular interest. If wished, the adjustable
core of L2 can be positioned so that this coil
tunes 2.0MHz to 5.6MHz, but this means that

amateur, shipping and other signals in the
1-8MHz to 2 - OMHz band cannot be received.

The remaining section of the switch Sld, disconnects battery negative in the central position.
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An extremely short aerial, such as a telescopic

the plug from Cl is generally placed in SK2.

Capacitor Cl is situated with a small control
knob on the side of the case, so that it is readily
adjustable.

Too heavy loading on the tuned circuit will

cause flat tuning, and may also prevent regeneration, upon which the high sensitivity of this kind
of circuit depends.

REGENERATION
Regeneration is obtained by taking the source
of TR1 to the tappings C, and is controlled by
the potentiometer VR1, which adjusts the voltage reaching the drain of TR1 through R3.
For reception of a.m. signals (speech, music,
etc.) VR1 is placed so that TR1 is not quite oscil-

lating, as this gives maximum sensitivity. For

ESTIMATED COST*

OF COMPONENTS
including V.A.T.

£4.50 excluding
case and headset
*Based on prices prevailing at
time of going to press
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R4
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0

1001.1F
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A
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0.047pF
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150pF

C
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EICIG8
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I

c
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Sic

C7

680pF

0
0

Sid

SK4 (EAR TH1

Fig. 1. Complete circuit diagram of the Amateur Short Wave Receiver.

c.w. signals (morse code) VR1 is turned a little
further and an audio heterodyne is produced.
This advance in regeneration is also required
for the reception of s.s.b. (single sideband) sig-

enamelled wire, turns side by side. The winding begins at A. When 55 turns have been put
on, the small loop B is made. After a further
15 turns, loop C is made. A further three turns

carrier which is suppressed before the trans-

end D.
Coil L2 is wound with 32s.w.g. enamelled wire,

nals but the oscillation of TR1 then replaces the
mission.

BANDSPREAD TUNING
Capacitor C2 is the main tuning capacitor, and
is 150pF. Capacitor C3 is the bandspread capacitor, and is 10pF. As a result, the full 180 degree
rotation of C3 covers about the same frequency
range as one -fifteenth of the rotation of C2, and

has the effect of breaking up the band covered
by C2 into a large number of small bands, tuned

by C3.

This method costs less than a high quality
reduction drive and allows easy tuning and

are then wound on, and the wire cut off, leaving
turns side by side, and has 10 turns from A to B,

three turns from B to C, and one turn from
C to D.

In each case begin as near the top of the

former as practicable. The wire can be secured
with a turn or two of cotton, with a little adhesive to prevent any movement. Taps B and C
are scraped clean of enamel so that leads can
be soldered on. End D is fixed as when beginning the winding.

searching over a narrow band of frequencies.

CASE
The front and back are 255 X 100mm flanged

AUDIO AMPLIFIER

bottom are 255 X 150mm flat plates.

Audio signals developed across R3 reach TR2
via C8, and this single audio stage contributes a
large degree of amplification, so that good head

phone volume is obtained. High impedance
phones, such as 2,000 ohms, should be used. A
comfortable, good quality headset is recom-

mended, not a single earpiece or miniature

phone.

universal chassis members, and the sides are
150 X 100mm flanged members. The top and

As the case front is also the receiver panel,
this should be drilled or punched as in Fig. 3.
The small hole for SK5 should be checked to
suit the actual socket.
Fig. 2. Details for

winding L1 and U.

COIL WINDING
Each coil is wound as in Fig. 2, except that Ll

has more turns. Ll is wound with 34 s.w.g.
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254 x102\

-54-3.+

54

t-19

Fig. 3. Front panel drilling details.

Capacitors C2 and C3 are fitted with 0-100
dials, and marks can be made vertically on the
panel above these, or they can be read against
the vertical slots of 6BA round -headed screws.
The slots may be filled with black or white paint.
The 150 x 100mm members are placed inside

the 255 X 100mm members, and held by 4BA
bolts through the holes present in these items.
Check that the box is square, place the bottom

in position, and drill both it and the flanges.
The bottom can be held with 6BA bolts, or selftapping screws. Four rubber feet are put on the
screws. The top is similarly drilled, to be fixed
by self -tapping screws.

The left-hand side is drilled for the four
sockets SKI., 2 and 3 with SK4 (for earth).

Sockets SKI., 2 and 3, must of course be of the
type giving isolation from the metal. Socket SK4
is joined to the metal by a lead to the earthing
tag.

The bracket shown in Fig. 4 is cut, and supports Cl. Cl must also be the type of capacitor
which has both sets of plates isolated from its

mounting bush (to prevent the aerial circuit
being shorted). The screw is taken out, and

replaced by the extension spindle, which passes

through a clearance hole, and is fitted with a
knob.

To simplify work, the back and right side of
the case are removed.

CIRCUIT BOARD
Veroboard could be used for the circuit board,
but as there are only a few holes needed, plain

1.5mm thick paxolin sheet is suitable. The board
is 150 X 75mm. Position it as in Fig. 4 and drill
board and case bottom for the three 6BA bolts.
These bolts are 12mm long. Each has extra nuts,
so that wiring under the board is held clear of

the metal. A tag is locked under the front nut
(Fig. 5) to serve as a connecting point to the
metal chassis.

Mark and drill holes for bolts to hold Ll and

L2. The other holes can all be made with a

1.5mm drill.
Place the resistors and capacitors as in Fig. 5,
noting that C6 and C10 have positive and negative ends. Turn the board over and commence
to wire it as in Fig. 5. In many places the wire

Components ..
Resistors
R1

1.5MC2

R2
R3
R4
R5

2.7kil

SEE

AMP

5-6kn
271Q
2.2MCI

-

All PN ± 5 per cent

TALK

Potentiometer
VR1

5k0 lin.

Capacitors
C1
10-110pF compression trimmer with
spindle attachment
C2
C3
C4
C5
C6
C7
C8
C9
C10

150pF Jackson C804 variable
10pF Jackson C804 variable
100pF silver mica or tubular ceramic
0-01aF disc ceramic
22/1F elect. 10V

680pF tubular ceramic
0-047aF
0.01/4F

100pF elect. 10V

Semiconductors
TR1

MPF102 f.e.t.

TR2 BC108 silicon npn

Miscellaneous
SK1-4 single insulated sockets (4 off) with
plugs to match

SK5 3-5mm insulated jack socket

4 pole 3 way rotary switch
L1, 2 coil formers CR9 29 x 10mm with
CR10 dust cores (2 off each from
Home Radio) 32 s.w.g. and 34 s.w.g.
enamelled copper wire.
Case, universal chassis 255 x 150 x 100mm
with extra 255 x 150mm flat plate. Paxolin
panel 150 x 75mm. 2,000 ohm headset.
Bulgin 70mm dia. silver dials with skirts and
knobs (2 off). Small pointer knobs (2 off).
Knob with numbered skirt for VR1. Rubber
S1

feet (4 off), connecting wire, 6BA fixings,
wire for aerial and earth-see text. 9V PP9
battery and clips.

ends of components will be long enough to
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SHORT

EU:ECEIVER

SK1(SK2 TO 4 UNDER)
K2

COMPONENT BOARD

SK3

SK4
C10+

Sid

TR2c
C10+

Cl

1114
SK5
PHONES

BRACKET
SI

i111111111111111111
C3

C2

VR1

Fig. 4. Layout and wiring of the components mounted in their relative
positions inside the case.

)0,
EKE PHONES

BATTER;1-

Sib

Ski

Sic

Sib

Sic

Sic

Sic

C2
TR1

TR2

Fig. 5. Layout and wiring of the component mounting board. Con-

nections shown by broken lines are made on the underside of the board.

1111
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few yards of thin insulated wire, along one wall

V

of the room near the ceiling, part of the wire

descending to form the down -lead to the receiver.

An outdoor wire gives better reception, espe-

cially if clear of the house walls. It can be

R4

semi -vertical, Fig. 7, consisting of 6 to 9 metres
SK2

A

L1,C

or so of wire. The upper end is supported at
the eaves or top of a bedroom window. The
bottom is secured by ,a cord to a stake some
distance from the house. The wire is one uncut
length to the receiver.
There is also the popular inverted "L"
which may be 9 to 30 metres or more long, the

horizontal portion being stretched from the
house to a distant support such as a pole. A

C5,R2

EARTH TAG

Fig. 6. Wiring of Sl. The inner tags of each

section are the wipers.

reach other points. Cut off excess wire, and
place insulated sleeving on the leads which

fairly long aerial is helpful with weak signals,
especially for the lower frequencies.
An earth is not essential, but is helpful. Run
an insulated lead to a spike driven into the

ground. A connection to a hot or cold water
pipe, gas pipe, or mains earth should not be

cross other wires.

used.

emitter leads of TR2, as shown, and solder them,

USING THE RECEIVER
The aerial is probably best plugged into SK1,
and the plug from Cl inserted in SK2. Screw Cl
about half down. Advance VR1 slowly from
minimum until oscillation just arises when tun-

The positions of the leads for TR1 and TR2
are shown in Fig. 5. Arrange the drain, source
and gate leads of TR1, and collector, base and

avoiding unnecessary and lengthy heating of
the joints while doing so.
Solder two lengths of thin connecting wire
or flex to C10 positive and TR2 collector, to take

to the headphone outlet. Also solder red flex with
a positive battery clip to C10 positive. Solder on
two leads which will run to VR1-that from C10

positive can be red to identify it. Leave a projecting wire from C4, and another from C5, as
in Fig. 5. These can be identified by their positions.

Place the board as in Fig. 4 and lock it with
nuts underneath the case. Assure no bare leads

ing through a signal. Back off VR1 very slightly
from this position for a.m. reception. If VR1 is
turned too far, sensitivity falls and proper
reception is impossible. The adjustment of VR1
is

extremely important for tuning in weak

signals.
Fig. 7. Arrangement
for an outdoor aerial

or joints can touch the metal.
The lead from C4 is cut and soldered to C2.

Also join the moving plates tag of C2 to the
earth tag, and solder the leads to VR1 and to
SK5. Note that the latter must be of the type
which is fully insulated and isolated from the
metal panel.

7/26 AERIAL WIRE

SWITCH CONNECTIONS
The switch connections are shown in Fig. 6.
It is best to make the connections to the four
inner tags first. Cut leads A of the coils to a
suitable length, scrape the ends, and solder to
the tags shown. In the same way, take ends D
to the earth tag.

Connections to the taps C and D are made with
insulated wire. All wires to the coils and switch
should be reasonably short and direct.

AERIAL
As mentioned, the receiver will perform well
with a wide range of aerials. A reasonably effec-

tive indoor aerial can be made by arranging a
142
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continued on page 156
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A switch operated by body resistance
rather than pressure. Simple, inexpensive with a relay for power switching.

QUIZ
MASTER For panel games-make sure
of the sequence with the Quizmaster. This article also provides
excellent introduction to simple logic.

New Regular Feature...
CAREERS in ELECTRONICS
If you are thinking about a career in

electronics, this new feature is for you!

STARTING NEXT MONTH
WORKSHOP PRACTICE
A look at the mechanics of electronics,
for the beginner and all constructors.

everyday
electronics
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Because, from a. matrixing point of view, it
doesn't matter how the microphones and loudspeakers are arranged (so long as the original
microphone positions correspond to the loudspeaker positions) it is probably easier to refer
to the four incoming channels (from the microphones) as original channels 1, 2, 3 and 4. These

can then be coded down to channels A and B
from

which

decoding

produces

playback

channels 1, 2, 3 and 4 again. In most cases the
channels 1, 2, 3 and 4 will be respectively left

front, right front, left rear and right rear; the

two encoded channels A and B can be regarded

AND OTHER
MULTICHANNEL
SYSTEMS
PART 2

By ADRIAN HOPE

T was in the late 'sixties that the search really
I hotted up for a matrixing system which would
encode four channels of sound into two channels
for recording with accurate decoding back into
four channels again on playback.

Much of the incentive came from the record
companies, who saw how four channel experiments relying on tape with four separate tracks
running in one direction (rather than in
oppositely directed pairs as in conventional tape
recording) were catching the public interest and
could well erode disc sales. For whereas most

people at that time (and even now, for that
matter) preferred discs to tape, there was no
guarantee that they would not stop buying discs

and start buying tapes if the latter could offer

four -channel sound when discs could not.

SCHEIBER'S TECHNIQUE
Probably the first man to achieve any real success with matrixing four channels into two and
from there back into four again, (thereby
making the record companies dream of a four
channel disc come true) was Peter Scheiber, a
New York musician.

Scheiber's technique has never been adopted
in its own right but it has been used as a jumping off point for other techniques. Thus much
modern matrixing owes a considerable debt to
Scheiber's original work.

Scheiber's British Patents Nos. 1328141 and

1328142 show a matrix system using four microphones and four loudspeakers. The loudspeakers

are arranged in .a square either at front, left,
right and rear of the listener or (now more
conventional) left front, right front, left rear
and right rear.
The position chosen for the loudspeakers must
of course depend on the position chosen for the
microphones with which the original recording
was made.
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as total left and total right channels and they
will be usable as an ordinary stereo pair.
In the Scheiber system the sum of channels 1,

3 and 4 is fed to channel A, with the channels
3 and 4 reduced in level (attenuated). Channel
2 and the difference between channels 3 and 4

are fed to channel B, with channels 3 and 4 again

reduced in level. The channels A and B are
now recorded or transmitted as an ordinary
stereo pair.

The Sansui QA7000 quadraphonic amplifier.
Also suitable for other systems including
discrete.

DECODING
For decoding on playback the A signal alone
is fed to one loudspeaker (the left front), and
the B signal alone fed to another loudspeaker
(the right front). The sum of the A and B signals

is fed to a third speaker (left rear) after reduction in volume, and the difference between
the A and B signals is fed to the fourth speaker

(right rear) also after similar reduction. This
technique of adding and substracting the signals means that sound fed to one microphone
alone will be reproduced at the corresponding
loudspeaker, with the adjacent two loudspeakers
producing a similar but reduced sound.

No sound at all will issue from the fourth
loudspeaker. Thus a sound at the left front
will emerge loudest from the left front loudspeaker and at reduced volume from the left
rear and right front loudspeakers. No sound
at all -will issue from the opposite (right rear)
loudspeaker.

An important point to bear in mind is that
when we talk of summing signals we mean
combining them so that they add together. To
take the difference between signals we shift one
of them in phase so that in combination it will
subtract rather than add.
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Scheiber shifted half his channel number 4
(right rear) through a full 180 degrees to produce replicas of opposite polarity in the two

matrixed channels A and B.
All manner "of exotic sounding modifications

to the basic Scheiber system were proposed
(names like New Orleans matrix, 45 Degree
Rotation matrix, 90 Degrees Rotation matrix,
and so on) but commercially the most important

to emerge so far have been the Sansui QS
matrix and the CBS SQ matrix.

SANSU1 QS

At the time of writing no patents on the
Sansui system (used by Pye Records in this
country) have come to hand, but the technical
details released by the company explain the
system as follows.

Fig. 8. Schematic details of the QS decoder.

Now CBS have proposed different ways of

tackling the same problem which involves using
a logic system to actuate automatic gain control
amplifiers and push up the level of which ever
channel contains the prominent signal. It is also

The encoder of Fig. 7 receives the four input
signals 1, 2, 3 and 4 and feeds 1 and 2 direct
into the channels A and B. Signals 3 and 4 are

interesting to note that a similar technique,
using automatic gain control amplifiers, was
also suggested by Peter Scheiber. Thus both

as a simple resistor and are each subjected to

tionality of their results in a manner quite

180 degrees phase shift between them (like

christened their enhancing circuitry a "vario
matrix" and CBS refer to their enhancing

mixed together by the matrix circuit represented
a 90 degree phase shift in an opposite direction.
This puts them into the channels A and B with

Scheiber but without phase -shifting of either by
the full 180 degrees).

CBS and Scheiber artificially enhance the direc-

different from that used by Sansui. Sansui have

circuitry as "logic control". The simplest Sansui
(QS) and CBS (SQ) decoders often incorporate
no vario matrix or logic circuitry and work with
only the basic matrix essentials.
There are in fact fairly substantial differences
between the basic essentials of the Sansui and
CBS matrixing techniques. Whereas Sansui (like
Scheiber) rely mainly on differences in level the
CBS system relies more heavily on differences
in phase.

2

Fig. 7. Schematic of the QS encoder adopted by
Sansui.

To decode the two channels A and B the decoder of Fig. 8 is used. This is virtually a mirror

image of the encoder. The inputs and outputs
1, 2, 3 and 4 are usually left front, right front,

left back and right back and like all matrix

systems it suffers from some irreversible loss of

separation between channels. In other words
some sounds present in one input channel will
appear not only in the corresponding output

The Sansui QRX5500 quadraphonic receiver.
Can also be used for discrete quadraphony.

final result and Sansui tackle the problem by
making the matrix circuit of the coders (represented in Figs. 7 and 8 by simple resistors, but
in fact much more complex) variable under the

shown in Fig. 9. Of the usual four inputs to the
encoder (1, 2, 3 and 4) signals 1 and 2 are each
phase shifted by 45 degrees. Signals 3 and 4 are

channel, but also in some adjacent channels.
This means loss of directional accuracy in the

control of the signals that they are handling.
In other words the Sansui QS decoder matrix

is active rather than passive and what it does

is vary in such a way as to accentuate the directionality of the loudest signal.
Everyday Electronics, March 1975

CBS SQ MATRIX
The basic working of the CBS matrix system is

each split into two equal halves and one half
of each split signal is phase shifted by 90
degrees. Signal 1 (which has been shifted by
45 degrees), the unshifted half of signal 3 and
the shifted half of signal 4 are all fed to a first
adding circuit.
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10

Although there is no need to follow and

+45° PHASE

understand too clearly the exact phase shifting
involved, the important point to grasp is that
the signals have all been given various relative
phase shifts so that when mixed together they

SHIFT

0' PHASE
SUM

SHIFT

have boosted or cancelled each other out in
varying amounts. Remember what we estab-

3

lished right at the beginning of Part 1, namely
that similar signals which are in phase boost

+90° PHASE H
SHIFT

each other and similar signals which out of
phase cancel each other out, with in between

circumstances producing in between results.

H+90° PHASE
SHIFT

This guiding principle applies to both the

4 0-

20

Sansui and CBS systems, albeit somewhat
differently.

SUM

H0° PHASE
SHIFT

+45° PHASE
SHIFT

Fig. 9. The basic details of the CBS matrix (SQ
encoder).

The signal 2 (which has been shifted by 45
degrees), the unshifted half of signal 4 and the

shifted half of signal 3 are all fed to another

adding circuit. Some of the signals are reduced
in level before adding.

One adder produces channel A and the other
adder produces channel B. Channels A and B
are used as an ordinary stereo pair for trans-

mission or recording and are split into four
signals again by a decoder, as shown in Fig. 10.
PHASE SHIFTERS`

A OH +90°
ISUM I

DIFFERENCE

so --1 o°

stereo.
0°

01

+90°

03

o°

+90°

4

02

Fig. 10. The SQ decoder basics.

The signal from channel A is phase shifted by
90 degrees and the signal from channel B is left

untouched at this stage. The two signals are
then added and subtracted to produce a sum
signal and a difference signal.
The sum signal is shifted by 90 degrees, amplified and fed to a loudspeaker as channel 3. The

difference signal is amplified and fed without
any change (i.e. unshifted) to another loudspeaker as channel 4. Simultaneously the signal
from channel A is fed direct to an amplifier and
loudspeaker as channel 1 and the signal from
channel B is phase shifted through 90 degrees
and fed via another amplifier to a loudspeaker
as channel 2.
As we have already seen, it is usual to make
signal 1 the left front signal, signal 3 the left
back, signal 4 the right back and signal 2 the
right front.
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The Sony SQD2020 SQ matrix 4 -channel decoder. Also handles CD4, regular matrix and

PHASE SHIFTS
We have seen now how the major systems
currently on the market function. Although the
systems differ, they have in common a reliance
on artificial phase shifts to enable the decoder
to unscramble what was coded. We have seen

that the four input signals 1, 2, 3 and 4 are
usually respectively left front, right front, left
back and right back and this choice is not
purely random.

For the encoded signals A and B to be stereo
and mono compatible, one must have the left
front (1) as its dominant component and the

other must have the right front (2) as its
dominant component. For proper stereo repro-

duction these must also be predominantly in

phase and thus most of the relative phase
shifting is carried out on the rear channels (3
and 4).

On mono or stereo playback the out of phase
signals either get swamped or cancel each other
out, or appear at low level from the front loud-

speakers. But, and this is a very important
point, those out of phase signals are always

there in the stereo pair (A and B). What's more,
they can very easily be extracted from the stereo
pair and fed to a pair of rear speakers by anyone with an ordinary stereo set up who is willing
Everyday Etectronics, March 1975
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to buy an extra pair of loudspeakers and a
length of speaker wire.

HAFLER'S PROPOSAL

The trick is to go back to that original proposal made by David Hafler for producing

difference signals. He suggested that this could

be done by connecting an extra loudspeaker
across the positive output terminals of the left
and right channels of an ordinary stereo ampli-

The Pioneer GX747 quadraphonic receiver.

fier. What the extra loudspeaker produces is

Suitable for SQ, Regular matrix, CD4 (discrete)

Usually the major part of this difference

duce an unreal surround -sound effect which can
make for exciting listening.

sound corresponding to the difference between
the left and right channels.

signal which is reproduced comes from out of
phase signals, i.e. signals which are present in

both the left and right outputs but are out of
phase with each other. Out of phase signals of
this type may be present for several reasons.

They may for instance be there because the
original recording microphones have picked up
echo or ambience from the recording studio or

concert hall. Echo or ambience signals are those
which have reached the microphones by indirect

routes (reflected from the walls, ceiling and
back of the hall) slightly after similar sounds

which have reached the microphones direct from

the orchestra. An extra speaker connected in
Hafler fashion will thus tend to reproduce any
such ambience signals which are present on a
record.

and stereo.

Perhaps most important of all, because the
matrix systems described all rely on the technique of putting the rear Channel singnals arti-

ficially out of phase into channels A and B
(which are what anyone with an ordinary stereo

amplifier will be using as their left and right

signals) it follows that a Hafler-connected extra
speaker will reproduce whatever matrixed signals are out of phase. If the extra loudspeaker
is placed at the rear of the room, then it will be
producing sounds which were intended to come
from the rear. In other words, a Hafler-connected
extra speaker will in many respects produce a
good pseudo -quadraphonic effect.

In practice there are only a few guiding principles for connecting up an extra speaker and

although simply connecting it across the ampli-

fier positive output terminals will do the job
well, there are easy ways of doing the job even

better. Next month we will look at them.
To be continued

TAKE NOTE
The Sony SQA200 decoder/amplifier 4 x 8 watts.

EFFECTS OF OUT -OF -PHASE

In practice there is a very startling result.

Many stereo recordings are made in large halls
and contain, under the in -phase signals, a significant amount of out -of -phase ambience signals,

which on an ordinary stereo rig (two front

speakers) are just not heard because they are
swamped by the direct sounds. But when such
sounds are fed to an extra loudspeaker at the
rear of the room, they emerge to reproduce the
original ambience of the concert hall.
Likewise in some pop recordings, out of phase

signals are used for trick effects. Often electric
guitars are recorded out -of -phase and thus an
electric guitar will sometimes emerge from the
Hafler connected extra speaker. This can pro Everyday Electronics, March 1975

We wish to apologise for a mistake made in
the article Delayed Action Switch in our February
1975 issue. The operating switch S1 should be

a 2 -pole push -to -make type and the other
contacts wired across the normally open set of
relay contacts.

In the article entitled Quad in the February

1975 issue, there is an error in Fig. 5. The con-

nection from the wiper of the potentiometer
should be to the connection between right front and left -front loudspeakers such that it
is in parallel with the centre loudspeaker.

CALLING SHEFFIELD AND LOWESTOFT!
BRIGHT IDEAS-JULY 1974 ISSUE
Will the undermentioned readers please for-

ward their full address to the Editor so that

payment can be made in respect of their contributions to this feature.
M. Renshaw, Sheffield.
P. Stokes, Lowestoft.
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An effects unit designed for use
with electric musical instruments.
STILL

produce severely clipped sine wave as seen in

one of the most used effects units in the

world of "pop music"

is

the fuzz box.

Although this "effect" was one of the first used,
its popularity has not waned.
The fuzz box is used most by the lead guitarist

but has on occasion been found useful for the
bass guitar and organ to produce an exciting and
dramatic sound.
The Fuzz Box to be described in this article is
simple to build, is inexpensive (compared with
commercially available units) and incorporates a

footswitch that enables "fuzz" or "straight through" operation. It is powered by a single

PP3 9 volt battery, and since current drain is in
the order of 1 milliamp, the battery should last
a long time.

CIRCUIT DESCRIPTION
The complete circuit diagram of the Fuzz Box
is shown in Fig. 1, and is seen to be a simple two -

stage amplifier incorporating negative feedback
between the stages.
Transistors TR1 and TR2 are wired in a d.c.

feedback pair configuration giving high gain
which is virtually independent of individual
transistor gains. Base bias for TR1 is derived
from the emitter of TR2 via feedback resistor
R2. The biasing has been arranged such that
TR1 is biased dose to saturation level.

Input is via coupling capacitor Cl. Far ease
of explanation it will be assumed that a small
sinusoidal signal of peak amplitude greater than
about 10 millivolts is being inputted, see
Fig. 2(a).

The positive half cycles of the input waveform cause the transistor TR1 to move further
towards saturation and to become saturated on

the peaks. The point at which saturation

input and the setting of the fuzz control-but
more about this later. The result of this is to

is

Fig. 2(b).

The negative excursions of the input waveform may also produce a clipped output if the
input signal is of sufficient amplitude, in which
case a waveform of that shown in Fig. 2(c) would
be obtained.

Note that the signal appears inverted. This is
due to the property of a single -stage common
emitter amplifier producing a phase shift of 180
degrees.
The single or double -clipped waveform is then

directly coupled to the base of TR2 where it is
further amplified to produce a double -clipped
waveform with very short rise time. The output
is approximately a square wave, Fig. 2(d).

The output at the collector of TR2 swings by
9 volts, peak -to -peak. This is too high to be
inputted into an amplifier and is attenuated by
using a split collector load and taking the output from the junction of 11,3 and R4. This

arrangement attenuates by a factor R3/( R3 -ER4)
to give a peak -to -peak swing of approximately

600 millivolts which is coupled to the volume

control VR2 by C2, functioning as a d.c. blocking
capacitor.

The circuit formed by C2 and VR2 is that of
a differentiator whoSe time constant has been
designed to produce "spiking" at low frequencies. This enhances the sharpness of the fuzz
effect at low frequencies.

ESTIMATED COST*
OF COMPONENTS
including V.A.T.

£3.00
including case
*Based on prices prevailing at
time of going to press

reached is determined by the amplitude of the
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R3 47012

61 9V
R4

C2

6.8ka
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b

au" 0.22pF
VR2

TR2

10k12

2112926

tVOLUMEI

Sia

A

TR1

0

e

0 22pF

IOUTPUTI

Sib

2112926

2

o

1R00kI2

C3

33pF
VR1

lkI2

IFUZZI

Fig.1. The complete circuit diagram of the Fuzz Box with built-in footswitch.

FUZZ CONTROL
A control over the "quality" or "quantity" of
fuzz is afforded by VR1.

Now the a.c. gain of the feedback pair is

dependent on the ratio of feedback resistor R2
to the a.c. resistance (impedance) in the emitter
leg of TR2.

It can be easily verified that the reactance of

C3 is approximately equal to 5000/f ohms where
f is frequency of the input signal.
" For f= 100Hz and 10kHz, the reactance of C3
is approximately 50 ohms and 0.5 ohm respectively. Therefore, the effect of shunting VR1 or
portion of VR1 can dramatically affect the gain

of the amplifier. It can also be seen that the
higher the frequency, the higher the gain for
the same setting of VR1.

As VR1 is turned up, so as more of VR1 is
shunted by C3, it has been shown that the gain
of the two -stage amplifier is increased, but since
limiting (clipping) is evident from the beginning

of turning VR1, it is difficult to see how this
control further affects the tone of the fuzz. So
how does it work?

\

MAXIMUM FUZZ

HALF FUZZ

Id)

Fig. 2. (a) The input waveform ; (b) waveform at
collector of TR1; (c) at collector of TR1 if input
signal amplitude is increased; (d) output waveform at collector of TR2.
Everyday Electronics, March 1975

RISE TIMES

Fig. 3. Shows how the gain of the amplifier pair
is proportional to the harmonic content.
449

Well, when the control VR1 is set for maximum effect, (total shunt), the onset of clipping
occurs at a much shorter time (measured from
when the signal starts to rise or fall) than when
the control is set, say halfway, see Fig. 3. The
important observation is that the waveform at

the collector of TR2 is much more "square"
than when set at say, the halfway position,
indicating the presence of higher order harmonics (see Help E.E. Feb. 74). It is the latter
that determines the harshness of the fuzz effect.

CONSTRUCTION
The prototype Fuzz Box used a piece of 0- 15in

matrix Veroboard size 7 strips by 17 holes to
secure the smaller components. The layout of

the components on the topside of the board, and

the breaks on the underside of the board are

shown in Fig. 4.
In the prototype, no component board fixing
holes were needed, since the commercially available fibreglass case used had slots to accommodate the board. If this type of fixing is not avail-

able, the board should be extended to allow a
fixing hole to be made.
Begin by making the necessary breaks along

the copper strips and then position and solder
the resistors and capacitors according to Fig. 4.
The transistors should be mounted last of all
and a heatshunt used to avoid thermal damage.

Now attach the five flying leads using adequate

lengths to reach the other components.

It is now necessary to prepare the case to

mount SK1, SK2, VR1, VR2 and Sl. Secure these

components to the case and wire up to each
other and the component board as in Fig. 4.

Note that there is no battery on/off switch;
the battery circuit is made on the negative side
by use of an extra earth tag on the input jack
socket SK1, the connection between the two
earth contacts being made by the earth shank

on the jack plug. It is therefore, essential to

remove the input jack plug when the unit is not
in use so as to prolong the life of the battery.
If the type used in the prototype is not avail-

able, a stereo jack socket can be used. In this
case, the two rear contacts should be used so
that the input jack plug earth shank connects
these two contacts and completes the battery
circuit on the negative side. Alternatively, an
on/off switch can be wired in series with the
battery.

The battery is held in position behimi the
component board by means of two pieces of
sponge foam as shown. With the battery in position the bottom panel should be secured in place.

It is a good idea to attach rubber feet to the

underside to prevent the unit slipping when the
footswitch is operated. The rubber feet also add

to the appearance. Attach two knobs and the
unit is ready for testing.

Components
Resistors
R1
R2
R3

68k1)

100k0
4701)

68kn
All 1 watt carbon ±
R4

10%

Potentiometers
VR1

11d) lin. carbon

VR2

101(1I log. carbon

0.22uF

C2

0 -22uF

glIOP
TALK

Capacitors
C1

SEE

C3 33SF 10V elect.

Transistors
2N2926 silicon npn
TR2 2N2926 silicon npn
TR1

Miscellaneous
SK1 mono jack socket type R26/1 (Re -An
Products) or standard stereo type
B1 9V PP3

Photograph of the inside of the completed prototype Fuzz Box.
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SK2 mono jack socket
S1 d.p.d.t. foot switch
Veroboard: 015in. matrix 7 strips x 17 holes;
battery clips to suit Bl; knobs (2 off); case
(type FB1 E. R. Nicholls); rubber feet (4 off);
foam sponge; connecting wire.
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[FUZZ)
BOX
REAR VIEW
OF VR1 & VR2
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Fig. 4 (above). The layout of the compo-

nents on the Veroboard and wiring up
details to case mounted components.

Photograph of the completed unit.

Shown right is a photograph of the component board.

Everyday Electronics, March 1975

151

should be turned clockwise, resulting in a more

IN USE

The electric guitar or other instrument should
he plugged in at SK1 and with the gain and fuzz
controls turned low; the fuzz output, SK2, should
be plugged into an amplifier using a length of

screened cable, both ends terminated with a

jack plug.
Turn up the gain control slightly, and on playing the guitar a slight fuzz sound, or the
unaffected guitar sound should be heard.
Depressing the foot switch should change from

one state to the other.
With Si set for fuzz, the fuzz control, VR2,

harsh fuzz.

With VR2 set for the required fuzz tone, the
gain control should be set so that the required

balance, between "straight -through" and "fuzz"
is obtained.
When the prototype unit was thoroughly tested
to !.s!atisfaction, the component assembly was

removed from the case and the case cleaned
and sprayed with a matt black aerosol paint.

The controls and jack sockets were then labelled

using Letraset, as shown, to give a neat, professional finish.

muNtinsimulcime Iv Pi

'Scope

I am contemplating buying a

cheap oscilloscope - possibly
secondhand or surplus. Could you

advise me as to what would be
the minimum features I should
look for if it was to be used on
projects similar to those published in your magazine?

Advising someone on what is
desirable in an oscilloscope is

rather like trying to advise

a

woman about a dress! Everyone
has his own opinions. However if

one is limited in price (we assume the range £25 to £40) we

can be of some help. Invariably
you will find that the older type
of 'scope is cheaper-the type
with circular screen format as
opposed to the more modern rectangular shape. Quite honestly
Speaker impedance
I have been given a record deck

and I have a suitable amplifier
which uses two 16 ohm loudspeakers. I only have two 8 ohm

loudspeakers. Is there any way
of coupling these to the amplifier without causing damage.

you know what you are doing but
can be very confusing to operate

power output into the loudspeaker. Nevertheless if your

Considering the self imposed
price restriction we must talk in

should present no major problem
for domestic applications.

it should be of medium persistance and should have controls
for beam brightness and focus
(some surplus types may offer
an astigmatism control which is

look for a simple unit which has
sophistication built into its elec-

tronics rather than into its appearance-apart from being
easier to use it will probably be
more reliable.

amplifier provides an output in
the range of 5 to 10 watts this

terms of a SINGLE BEAM 'scope;

and

you

should

re -

member that they might get
warm.
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an instrument will cover most

circumstances that involve fre-

quencies up to about 1MHz.
- The timebase ought to be triggerable. Cheaper instruments will
have automatic trigger control

but we feel that an overriding
manual trigger level control is a
very useful feature-even though

it makes the unit a little more
complex to operate. Having an

option for external triggering is
a bit of a luxury and is seldom

needed in simple applications.
The Y -amplifier should ideally
be switchable between a.c. coupl-

the front panel; these are fine if

that you will half the effective

amplifier

the switched ranges overlap. Such

point you should aim to go for
as high an input impedance as

for an impressive looking
machine with dozens of knobs on

experience. We would suggest you

mately equal to the channel output power that is quoted for your

ranging from 100mS per cm to
about LAS per cm with a five or
six position range switch and a
fine speed control which makes

One might be tempted to go

is

irrelevant and screen shape is unimportant for simple applications.

unless you have some previous

The resistors you use should

sensitivity of the Y -amplifier. A
good general purpose instrument
will have X-timebase speeds

ing and d.c. coupling, however,
having the facility to measure
d.c. voltages on an oscilloscope
usually puts its price up. What-

the appearance of the unit

Although not an ideal solution
you can put each loudspeaker in
series with an 8 ohm resistor of
suitable power rating to increase
their effective impedance. The
problem with this approach is

have a power rating approxi-

2

an extension of the focus to get a
really sharp spot). The two most
important parameters to select on
are the range of X-timebase
speeds

or frequencies and the

ever you decide on the latter

possible (greater than 1 megohm)
and its sensitivity should give
you vertical beam deflections of

from 10mV per cm to about 5V
per cm at its least sensitive end.
There should be a fine control
on this sensitivity which can be
switched to a calibrated position
-so that you know where you
stand. In the absence of a calibrated amplifier there should be
an internally generated calibration signal available on the front
panel for checking purposes.
There should also be vertical and

horizontal beam shift controls.

The above points are usually embodied in most instruments called
"service scopes" as well as many
other niceties but we suggest that
you consider the above as being
MINIMUM requirements - your
pocket sets the MAXIMUM!
Everyday Electronics, March 1975

The Extra
ordina
Experiment5
of

Profess
Ernes
Eversure
by linthony John Bassett
Professor Ernest Eversure, or the Prof. as his friends call him,

"Yes," agreed the Prof, "But if

has been experimenting in electronics for more years than
anyone can remember and we thought that you might like to

we use a stereo -compatible stylus,
we will be able to play both mono

ments. Anthony J. Bassett recounts some of these experiments every month so why not follow the Prof's work and
learn along with young Bob, his friend.

stereo pick-up later."

hear of, and perhaps repeat, some of his extraordinary experi-

"Would the robot really have
harmed us?" asked Bob, back in
the laboratory.

"No Bob", replied the Prof,
"he has a very comprehensive

built-in safety programme to pre-

vent any action which could be
harmful to a human being. The
programme makes the likelihood
of beneficial action many millions

of times greater than the likelihood of any harmful action. This

means that the actions of the

robot are far more likely to save
us from danger, than to bring us
any harm!"
"Wow!"

exclaimed

Bob

in

amazement, "This is fantastic!
I did not know that robots could
be so good to have around! With
his tough metal body, fantastic

strength, and all sorts of other

possible to make him look more
like a human being. Then I could
take him out for a walk without
causing people to be afraid."
"Not yet, Bob," replied the
Prof. "There are so many more
experiments and improvements
yet to be made before we could
fit the robot into a human -size

body, and replace his code of
clicks and whistles with human
sounding speech."

"We cannot let him go far out
of the laboratory yet, and whilst

we are doing our other experiments here in the laboratory, I
am able to observe the robot in

action, and think about these im-

provements. So let us carry on
with the next experiment!"

Bob already had most of the
necessary materials on the lab-

pect, and as he cast his eye over

oratory workbench, ready to
make an experimental mono
gramophone pick-up using a
vibration -sensitive graphite line.

"What a pity, Prof," said Bob,
"That the robot looks so bulky

said Bob, "because a stereophonic
pick-up is somewhat more compli-

mechanical and electronic advant-

ages to help us too!" He looked

at the robot with new awe and res-

his mechanical frame, an amazing
thought came to him.

"The first prototype we will
make will only play in mono,"

and mechanical. Would it not be
Everyday Electronics, March 1975

cated to build."

and stereo records quite readily,

and maybe we could make a
"Most

commercial

pick-ups,"

explained the Prof., "Consist of
a thin strip of a special crystalline material, or of a special pol-

arised ceramic, which is sensitive
to twisting or bending. The
vibrations from sound waves

which pass from the stylus into
the crystal or ceramic strip when

a record is played, are converted_
into corresponding electrical signals by a special property of the
material called "piezoelectricity".
This property does not concern us
greatly in this experiment as we
are going- to replace the special

material with a strip of plastic

which carries a vibration -sensitive
graphite line."

Bob had already, in his ardent
quest for knowledge, taken apart
a number of faulty gramophone
cartridges to examine them, and
attempt, often unsuccessfully, to
effect repairs. He had seen inside
them the thin slices of crystal or
ceramic.

"To make a pick-up of the size

used inside most cartridges is
quite a delicate job", remarked
the Prof., "so I would suggest

you start by making a prototype
of somewhat larger size."

The strips inside gramophone

"Sorry, Prof!" apologised Bob

VIORATIoni SENSITivE

THov PLoslic SHEET

doesn't happen again."

Using a tiny blob of quick -

107

setting

HFRE

of $OWS
HOLDER cu -r OFF .4H0

01/1/10ND oR SAPPH/RE 51 -nos

Distmaeo

METAL

Fig. 1. The Prof's design for a simple mono
record pick-up.
cartridges are often less than
mounted in a short length of thin

3mm wide by 12mm long. The
Prof. quickly sketched a design
for a vibration -sensitive plastic
strip (see Fig. 1). This uses a
piece of plastic film considerably

metal rod or bar whose function
is to support it, and to carry the
sound vibrations to the sensitive
part of the pick-up. Bob decided
to cut off most of this metal, to

microphones in the previous experiment, though still less than
12mm. thick. A suitable material

with the stylus mounted on it.
With a strong pair of side -snips
Bob prepared to cut the metal to

thicker than the foil used for

is sold at hobby shops, and at
motorcycle stores, for
windows for model
vehicles, or for motorcycle
sidecars.
some

making

Bob carefully cut out a piece
of the plastic sheet 10X 20mm,
and roughened the surface using
medium emery or sandpaper all
over one side. Then, with a soft
graphite pencil (5B or softer) he
drew a pencil line near to one

edge, and, drawing a U-turn near
one end, brought the pencil -line
back to the other end.
He made sure that the ends of
the pencil line did not come too

close together. By means of a

multimeter, he measured
electrical resistance of

the
the

adhesive,

he

of the plastic film, together with
the short piece of metal, as shown
in Fig. 2. Whilst waiting for the
epoxy to set, the stylus was held
in place by means of a small Ushaped piece of Plasticine or
Bostik Blu-Tack, which could be
easily removed when the epoxy
had set hard.
A further quantity of adhesive

was used to fasten the plastic

film to a mounting block in order

to mount it in the pick-up arm.
The mounting block can be a

small piece of wood or insulating
material cut to fit in the pick-up

arm in place of the usual cart-

ridge, or else the plastic body of

leave a piece about 5mm long

an old cartridge can be used.
Only a small portion of the length
of the film was glued, about S

length and, as he made the cutwith a snap! the precious stylus
flew away across the laboratory.
"Oh no!" wailed Bob, "That
stylus cost me 40p! I'll have to

most of the film free to pick up

wait until next week before I can
afford another!"
However a few moments later

MAKING THE
EXPERIMENTAL
PICK-UP

epoxy

fastened the stylus to the edge

--20olon-r

Mot,NtED on,
Roo oF2 BAR

"I'll try to see that it

ruefully,

aEAPrirrE Loa-

the Prof. came across and presented Bob with the lost stylus.
"The robot recovered this for
you," he told Bob, I have examined it with a microscope and

can see that it has not been

cracked or chipped. You should
be a bit more careful when using
those cutters, as even small
pieces of cut metal can be
dangerous, especially if they get
inside the equipment!"

mm,_ as shown in Fig. 2. leaving
vibrations.

When the epoxy adhesive had
hard, Bob attached the

set

mounting block to the arm of

the record player deck and made
certain that the stylus was
located at the correct angle
(Fig. 2). With conducting cement,
he connected the pick-up to two
thin flexible wires which ran
through the pick-up arm to a tag strip below the turntable.
From this tagstrip he con-

nected the pick-up to the same
energiser circuit as he used in

the microphone experiments, and
from there to the high -gain input
of an audio amplifier. (The energiser circuit will be shown again

Fig. 2. Construction of the pick-up made by Bob.
coRTkoOf SHELL

pencil line from end to end by
laying the probes of the multi -

flEcooto /oLoy,64 obton

meter close to, but not touching

each other, on the ends of the

pencil line.
Like the first microphone which

MOLifril/N

131.0CX

(SLOWS ht,r0

CORTAloOE s.wk-.44

he had made during the previous

series of experiments, Bob
decided to aim for a resistance of

about 10 lcilohms, At first the

measurement was above 10 kilohms, but as Bob rubbed more
graphite onto the line, the resistance gradually fell.
Next Bob took a replacement
gramophone stylus with a single
point. The stylus point, which is
made of sapphire or diamond, is
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Now there's Doram,you need never
wait for eledronk components.
7 -day service.
Buy the new Doram
catalogue and you could have
your components within 7 days
of our receipt of your order.
If you don't, you'll have
your money back and no
questions asked.
What you won't get is
a tedious wait. Which goes on.
And on.And on.And on.
You know just where you are
with Doram.

Millions of components.
Doram is a brand-new
deal for serious amateurs.
It's a complete door-to-door
components service operated
by mail order.
You buy the Doram
catalogue for 25p (that's a
yearly reference Dook for the
price of a pint) and then you
order from it.

We're big enough to
offer you stocks of millions of
components on over 4,000
product lines.

And so confident of our
service that if we can't supply
the part you want within 7 days
of receiving your orcier,we'll
give you your money back.
Immediately.

No -quibble guarantee.
It's just about impossible
to buy a defective part from us.
Because our checking is so
pains -taking.
But even if the unthinkable

does happen -and you're
unlucky -then we'll still make
you happy quickly.

Doram brings the
amateur the sort of service only
professionals have enjoyed
before.
So don't delay. Use the
coupon. Send today for your
first Doram catalogue.
It can make your life a whole
lot easier.
For 25p that can't be
bad,can it?
ITENCLOSE 2513! PLEASE

ISEND ME THE NEW DORAM
CATALOGUE.
Nome

Because we offer a no -

quibble replacement part
service.

And our guarantee is
guaranteed by the fact that
we belong to the biggest
electronics distribution Group
in Britain.

All branded goods.
All goods supplied are
branded goods. Made by big name manufacturers like RS,
Mullard,SGS-ATES,Ferranti,
Siemens etc.

I

.

Address

Doram Electronics Limited,
PO Box TR8,

Wellington Road Industrial Estate,

W

Bridge, Leeds 1512 2UF.

I

I*This will be refunded on orders
of £5 I less VAT) or more received
by us before March 31st,1975.
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next month in connection with
the electronic kazoo experiment).

Before attempting to play a

record, Bob set the stylus pressure to about 6 grams, and, with

the turntable stationary, carefully
set the stylus down on a sheet of
flat plastic. He examined it as he

powder can be

tained from car -body and fibreglass specialists. It is a very fine

faster and faster.
Both the Prof. and Bob goggled
in amazement. Then they noticed

should not be breathed into the

happening in the laboratory. The
clocks were running rapidly

(Aerosil

ob-

powder, and the dust from it
lungs),.

He carefully mixed a small

backwards,

that other strange things were
backwards,

electricity

power

cables were writhing about the

did this, to ensure that the plas-

amount of high -viscosity grease
with some Aerosil powder, being

Aerosil powder into the air, and
applied a thin smear of this paste

passed through them. Solid steel

stylus to dig in and damage the

tic pick -up -strip did not bend unduly, which might cause the

careful not to raise a dust of

record.

to the surface of the film opposite

He then reduced the pressure
to about 4 grams. Making sure

the graphite. Then he tried the

switched on the energiser and
amplifier circuits, put a record
on to the turntable, lowered the

He adjusted the volume and
tone controls to give the best

that the amplifier volume control
was at minimum setting, he

record again.

"I see," said Bob enthusiastically, "It sounds a lot better now!"
sound.

stylus carefully onto it and gradually turned up the volume until
the sound of the record could be
heard from the loudspeaker.

"Some of my friends at school
have old gramophone turntables,"
he remarked, listening to the

me," remarked the Prof., examin-

type of pick-up to help get them
going again! It's ideal for listening to pop records."
(For this experiment, the

"It sounds a little 'hanky' to

ing the pick-up. He suggested a
remedy, which was to smear the
plastic film with a small quantity of high -viscosity grease, such
as R.S. core -locking compound,
Rocol

Kilopoise

high viscosity

grease or similar material.
"To increase the viscosity still
further, this material may be

mixed to a paste with Aerosil

silica powder, which makes it

even more effective. The 'honky'
sound is caused by resonance,
and the high -viscosity material

will damp this down considerably."

sound of the record, "and they
will be very interested in this

reader should ensure that the

amplifier used is isolated from
the mains by a transformer, and
is properly earthed for safety.
Most amplifiers have the niecessary transformer built in, but
some of the cheaper recordplayers do not, so it is unsafe to

attempt to use the amplifier from
one of these.)
Just then the turntable slowed

right down, went into reverse
and began to play the record

continued from page 142

If regeneration cannot be obtained, Cl may
need to be unscrewed further. Regeneration,
as well as band coverage, is influenced by the
positions of the coil cores, though these can

probably be about level with the top of the

floor,

walls

and

ceiling

like

snakes, as strange convulsions

rods and pipes began to bend
crazily, and a length of railing

suddenly wrapped itself several
times around the Profs waist and
lifted him high into the air!

It seemed that the Prof's ex-

perimental robot was powerless

to help, as he had fallen into a

heap on the laboratory floor, and
appeared to be busily attempting

to tie his metal limbs and body
into knots.

Suddenly the laboratory door
burst open, and in strode a
strange figure. On his head was
an enormous helmet of metal and

plastic, covered in aerials in a
variety of strange shapes, bent
and coiled in all conceivable ways
and directions. Between the

aerials danced and crackled a
continuously changing series of
fat electric sparks, discharges,
and balls of fiery energy.

"Oh, no!" groaned the Prof.,

viewing the grotesque apparition
from his uncomfortable vantage
point near the ceiling, "I can see
our visitor is desperately in need
of assistance!"
Continued next month.

c.w., and adjust C3 carefully to resolve the
transmission. If it is too strong, unscrew C3.

Very many ordinary short-wave broadcasts
can be heard on the 25, 3Im and other bands.
The best frequencies depend on the time of day
and other factors, and will soon be found.

formers. Should TR1 have relatively poor effi-

ciency, an extra half turn or turn might be
necessary between C and D, although no modification here should prove necessary.
A little experiment will soon show how the

regeneration control VR1 functions, and the
best aerial socket and setting for Cl for the
aerial in use.
Many amateur transmissions should be heard
on 80m, in particular at week -ends. The amateur

bands which the receiver can tune are 1-82-0MHz (commonly called top band, or 160

metres); 3.5-3-8MHz (or 80 metres); 7-7 1MHz
(or 40 metres) and 14-14.55MHz (or 20 metres).

For c.w. reception, adjust VR1 and C3 for the
best heterodyne tone. For s.s.b. signals, have
VR1 in a similar position for that required for
156
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electronics
really
mastered

practical
...visual
...exciting !
no previous knowledge
no unnecessary theory
no "maths"
BUILD, SEE AND LEARN

step by step, we take you through all the fundamentals of
electronics and show how easily the subject can be mastered.

Write for the free brochure now which explains our system.

1/ BUILD AN
OSCILLOSCOPE
You learn how to build
an oscilloscope which
remains your property.
With it, you will become
familiar with all the

components used in
electronics.

RAPY

3/ CARRY OUT
OVER

40 EXPERIMENTS
ON BASIC ELECTRONIC
CIRCUITS & SEE HOW
THEY WORK, including :

FREEPOST NOW

for

BROCHURE
or write if you prefer not to cut page

valve experiments, transistor experiments
amplifiers, oscillators, signal tracer, photo electric circuit, computer circuit, basic

radio receiver, electronic switch, simple
transmitter, a.c. experiments, d.c. experiments, simple counter, time delay circuit,
servicing procedures_

2/ READ, DRAW
AND UNDERSTAND
CIRCUIT DIAGRAMS

as used currently in the
various fields of electronics.
This new style course will enable anyone to
really understand electronics by a modern,
practical and visual method-no maths, and
a minimum of theory-no previous knowledge
required. It will also enable anyone to understand how to test, service and maintain all
types of electronic equipment, radio and TV
receivers, etc.

To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept. EEL 35,
P.O. Box 156, JERSEY. Please send your free brochure, without obligation, to:
we

do not employ representatives
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special free gift also to all our students
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I.L.P. (Electronics) Ltd

SHEER SIMPLICITY!
BASS

Type o.p
Tuner
Gram

r

°-

Tape _o 0

Half HY5

Half HY5

-0 -e0

-0 0
-0 0

TREBLE

4-

*-BALANCE

VOLUME

O

Stereo.Mono switch
PSU5O

-L
-N
-E

MONO ELECTRICAL CIRCUIT DIAGRAM WITH INTERCONNECTIONS FOR STEREO SHOWN
POWER CONNECTIONS FROM PFU50 to HY5 NOT SHOWN FOR CLARITY OF DIAGRAM

The HY50 is a complete solid state hybrid HI-FI
amplifier Incorporating its own high conductivity
heatsink hermetically sealed in black epoxy resin.
Only five connections are provided, input, output,
sower lines and earth.
TECHNICAL SPECIFICATION
Output Power: 25W RMS into 80. Load Impedance:
4-1611. Input Sensitivity Odb (0-775V RMS). Input
Impedance: 471,0. Distortion: Less than 0-1% at 25W
typically 0-05%. Signal/Noise Ratio: Better than 75db
Frequency Response: 10Hz-50kHz ± 3db. Supply
Voltage: ± 25V. Size. 105 x 50 x 25mrn.

The HY5 Is a complete mono hybrid preamplifier,
ideally suited for both mono and stereo applications.
Internally the device Consists of two high quality
amplifiers-the first contains frequency equalisation

and gain correction, while the second caters for tone
control and balance.

TECHNICAL SPECIFICATION
Inputs: Magnetic Pick-up 3mV MAP,: Ceramic Pick-

up 30mV; Microphone 10mV; Tuner 100mV; Auxiliary
3-100mV; input/Impedance 47kEt at MHz. Outputs:
Tape 100mV; Main output 0db (0.775V RMS). Active
Tone Controls: Treble t 12db at 10kHz; Bass t 12db
at 100Hz. Distortion: 0.5% at 1kHz. Signal/Noise

PRICE £5.98

Ratio: 68db. Overload Capability: 40db on most
sensitive input. Supply Voltage: ± 16-25V.
7;1PVfAreTe

+ 48p VAT
P. & P. free

The PSU50 incorporates a specially designed trans-

former and can be used for either mono or stereo
systems

TECHNICAL SPECIFICATIONS
Output voltage: 50V (25-0-25V). Input Voltage:
210-240V.

Size: L.70. 0.90. H 60mm.

PRICE £6

PRICE £4.50

-4 48p VAT
P. & P. free

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS

I.L.P. Electronics Ltd.
Crossland House,
Nackington, Canterbury
Kent CT4 7AD
Tel (0227) 63218
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Please supply,
Total Purchase price

Enclose, Cheque 0 Postal Orders 1:3 Money Order 0
Please debit my Access account 0 Barclaycard account 0 EE1
I

Account number
Name & Address
Signature
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cheaper sorts of electrolytic is so
wide anyway that they are never
used in positions where the capac-

itance is critical. (This may not

mum TO EARTH'
By GEORGE HYLTON
"An audio amplifier circuit I want to build specifies a 10p.F, 12V
capacitor. Can I substitute a 15/LF, 10V one?"

The answer depends on the way

in which this particular capacitator is used in the circuit. Sometimes the capacitance is the critical factor, sometimes the voltage

rating must be above a certain

level. The 10/AF, 12V capacitor of

the amplifier circuit is probably

an "electrolytic" and with this

type other considerations such as

leakage and a.c. current may
enter the picture.
The amplifier circuit on this
page illustrates some of the typi-

cal situations. Let's take a look
at the capacitors in it.
The job of Cl is to block d.c.
If it wasn't there, plugging a low resistance device (such as a mag-

netic pickup) into the input socket (now connected directly to
the base of TR1) would short out
R3 and so remove the bias voltage for TR1, preventing it from
working.- Capacitor Cl avoids
this, but of course it has to allow
audio signal currents to pass

freely into the amplifier, and this
fixes its capacitance, because too

low a capacitance causes bass
cut.

LEAKAGE
Actually Cl is a much more

tricky component than you might

think. As the d.c. voltage "flags"
on the diagram shown, CI has only

1.7V across it. A capacitor with
a rated working voltage of 2-5V
would seem to be quite adequate.
Yet some designers might specify
a component with a working voltage of 12V or more. Why?
Because "electrolytics" leak. That

is, they allow a certain amount

of d.c. to flow. This leakage current increases with voltage, temperature and age.

A component with an initial

leakage of say LAA may, when
old and warm, have a leakage of
20tLA. Thus as much as 20/AA
might flow when a magnetic pickup is plugged in. This could easily
upset the biasing of TR1.

Fortunately the leakage falls
very sharply as the voltage is

reduced. So by using a capacitor
with a much higher rated voltage
than the actual voltage in the circuit it is possible to avoid trouble.
You can see that it's probably
all right to substitute a 10V for a
12V capacitor here, so long as it's
a new component, since the voltage rating is still well above the
actual circuit voltage. As for the
capacitance, it's nearly always
permissible, with electrolytics, to

substitute a near value. This is

because the tolerance

on the

to tantalum capacitors,
whose capacitance is often speciapply

fied to close tolerances such as

plus or minus 10 per cent.) Assum-

ing Cl to be the usual cheap miniature aluminium electrolytic, it
would be safe to substitute 15,AF,
lOy for 10/LF, 12V.

BYPASS CAPACITOR
Emitter bypass capacitor C2 is
a simpler proposition. A typical

value would be 1001)F, 6V. Leakage is relatively unimportant

since R1 is low and probably
passing lmA of collector current
anyway, which is large compared
with even say 100/LA of leakage.
A rating of 2.5V is good enough
here, since there's only 1V in the
circuit and no leakage problem.
Interstage coupler C3 presents
a more interesting case because,
by now, the audio signal, having
been amplified by TR1, may add
significantly to the d.c. voltage.
The actual d.c. voltage is only
3.5V, since the 5V on one plate
is

offset by the 1.5V on the

other. Many designers, to be on

the safe side, would specify a
rating equal to the supply voltage

(here 12V). This takes care of

any leakage problem too.

Decoupling capacitor C4 has
8V across it, but if something
goes wrong with the circuit it
may get the full voltage supply
of 12V, so a rating of at least 12V
is advisable. Any rating above
this will do, of course.
Our first non -electrolytic, C5,
typical value lOnF (0.01/AF), is
in a circuit position where it could
have a significant high frequency

cut effect, so it is advisable not
to depart much from the specified
value. What is not obvious is that
this capacitor should have a high
voltage rating. If the amplifier is
overloaded by large audio signals
or hum, TR2 may be suddenly cut
off from time to time. The induc-

tance of the output transformer

then behaves rather like a shocking coil or ignition coil and generates large voltage impulses

which C5 must withstand. The
designer might specify a 250V
d.c. working metallised polyester
capacitor, of 20 per cent tolerance.
continued on next page

Fig. 1. A typical mains -powered
amplifier.
Everyday Electronics, March 1975

.159

this. (Assume the ripple current

SMOOTHING

is the same as the d.c., in this

Smoothing capacitor C6 (typical

value 3300pF) must be rated at

1.5 times the supply voltage (i.e.
18V) or more, in case of voltage
surges. Using a low -voltage com-

ponent here may result in an

case 500mA). Substituting a
smaller electrical capacitance such
as 2200p.F may increase the mains
hum: a larger value such as
4700pF may be an improvement.
Mains r.f. interference suppres-

sor C7 must be a special type for

explosion! It must also be a large
component because it has to pass

the job, rated at 27GV or 300V

a lot of mains frequency ripple
current and miniature capacitors
may not be adequately rated for

You can see from all this that

'

there's more to capacitor ratings
than meets the eye. Three general

hints on capacitor substitution apply to most audio circuits:
L At least the stated voltage.
Higher is always safe.
2. For electrolytics, at least
the stated capacitance. Higher is
usually suitable.
3. For non-electrolytics, get

a.c. 50-60Hz. Never take chances
with the mains.

the capacitance right, and use
your common sense about the

Britain and there are numerous
solvents that will serve its purpose in domestic use that are far

Benzene was not long ago retailed as "Hasyco P F" but so far

less dangerous to the user,

Benzine is one of these, its
greatest risk in ordinary use being

from skin irritation, and care in
use will avoid this if it is to be

voltage rating.

as I know was withdrawn from the
market owing to its dangers; how-

ever, if any is found or a reader

has purchased any in the past, get
rid of it promptly.
R. C. Orminston-Chant,
Manchester,
Lancs.

handled for long wear rubber
gloves.
I do

LEITERS

endorse Mr. Hartley's
recommendation of lighter fluid
as a general solvent and cleaner;

I Before The E
Mr. Manning's strictures on the
use of lighter fluid (Readers'

Letters Jan. '75) as a cleaner

and degreasant rest on a spelling
error in the letter from Mr. Hartley (Bright Ideas, Oct. '74).

Whilst Mr. Manning is quite

right about the danger from benzene (benzol, benzoline) and it is
certainly carcinogenic, I am
advised by a well known mannfacturer of lighter fluid that ben.
zine is the petroleum spirit used
in that.
Benzene is an aromatic spirit
commonly obtained by distilling
coal tar. Benzine is an aliphatic
spirit occurring during the breakdown of petroleum and is closely
related to toluene and ortho-

xylene both of which are cornused as solvents
adhesives and similar.
monly

in

Benzene is not merely carcino-

genic in the long term, often so
long term that the cause of the
carcinoma is not suspected, but

I have been a railway modeller for

some 25 years and have always
used it for cleaning the small

mechanisms of model locomotives

and the like. It does not quickly
attack motor winding varnish or
various plastic

move oils, greases and dirt with
swift efficiency, especially from
parts not readily accessible to

that caused when the "CALL"
button is pressed.
I have checked the set over and

find it as in your drawing in the

switch contacts, wipers, poten-

to the possible cause.

tiometer tracks and the like without any detriment at all.
Not least of all it is low in

cost and obtainable from the
tobacconist

round

the

corner

whilst some of the proprietory

"Switch Cleaners" need a journey

to the radio components shop if
there is one within miles. More-

Could you please advise me as

The

oscillations

A. R. Leng,
Cleveland,
Yorks.
(and
you

others) are experiencing is most
likely due to feedback through
the power supply line as a result
of the battery internal resistance
causing a significant voltage drop

over when trying these on railway
models that include polystyrene I
found that some popular ones dis-

under load.

them out for my main hobby!

by holding the supply voltage con -

solve the plastic and that rules
Another solvent which should

enough exposure.
I am told by my local pharmacist that for these reasons benzene
is no longer sold to the ordinary

they have benzene or benzine,
smell the fluid briefly. Benzene

160

frequency or almost the same as

Sept. '74 issue.

I have also used it for cleaning

it is very toxic when inhaled as a
vapour and highly toxic (i.e. more
so) when absorbed by the skin. A
concentration of only 10 mg per
litre can cause serious illness after
little more than one hour in many
people. Headache and nausea is

person by most pharmacies in

After constructing the 2 Way

In -House Communicator I find
that on switching on the set, I am
getting oscillation at the same

manual cleaning.

be avoided if at all possible is

followed by paralysis and congestion of the lungs given long

Communicator
Oscillation

carbon tetrachloride as if this is
used in a warm room it removes
oxygen from the air. It was once

thus popular as a fire extinguisher
but Manchester Fire Service told
me some years ago that appliances
using CTC are no longer allowed.
If readers are not sure whether

has an almost sickly sweet odour
whereas benzine in lighter fluid
has a markedly pungent odour.

It was assumed that reservoir

capacitor C6 was of sufficient

capacity to eliminate this effect

stant. This value was found satisfactory in the prototype.
The oscillations should cease if
C6 is increased to about 500
micro farads.

Alternatively, the gain of the

first stage can be reduced by in serting a preset potentiometer
(value about 100 ohms or greater)
wired as a variable resistor in the
line connecting

the emitter of

TR1 to S3b. This will reduce the
volume and should be adjusted for
maximum volume without oscillation.
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QUALITY' STEREO SOUND
imucE OFFER!

SOLENT AUDIO SYSTEM

doff&

sal. AT

MADE TO
DOUBLE THE PRICE
IN CABINET FORM

°UR
PRICE £49'95

/is;;\

Enough books are
written about crime,
this one stops it.

00000
Stereo Tuner Amplifier chassis with AM:FM radio covering long medium short and Stereo FM wavebands. Separate

Base and Treble controls. 30 watts total power output
(frequency response 25-20,00 Hz) Tape record and playback
facilities. Dimensions 18' x
x 3-1". The very latest

BSR automatic record deck with cue and pause control.
Two matching elliptical speaker units.

Order early limited stocks available cash price £49.95.
Credit Sale £5.00 deposit 9 monthly payments of £5.75
(Total Credit price £56-75). P. & P. £3.00 Send £8.00
today.

Chassis only available for cash at £3500.
Full 12 months Guarantee.
CALLERS WELCOME.
ewerStereo headphones supplied with every complete order-

radio
IMradio

EE/3i75
100 CHASE SIDE SOUTHGATE
LONDON N14 5PL Telephones: 01482-1644

become
a RADIO -AMATEUR !
learn how to become a radio -amateur
in contact with the whole world. We give

iL

To: Heath (Gloucester) Limited. Dept.EE35 ,Gloucestei-1
GL2 6EE. Please send me a free Heathkit catalogue.

SCHOOL
I NAME:

Name

Brochure, without obligation to:

BRITISH NATIONAL RADIO & ELECTRONICS

I

The GD-39

Ultrasonic Burglar Alarm

skilled preparation for the G.P.O. licence

I free II

I

Outside it's a book.Inside it's an ingenious
ultrasonic burglar alarm from Heathkit. The GD-39.
A complete kit that can be assembled in only a few
enjoyable hours, with the help of a very easy to follow
instruction manual.
The GD-39 works by transmitting a silent, ultrasonic
signal throughout the room. And continuously monitoring
it. Any movement made by an intrudenin the room will
then automatically produce a change in the signal.
Which triggers off a lamp and, thirty seconds later, a
remote buzzer, that just you hear, or a loud bell.
Enough to scare the living daylights out of a burglar.
For more details, and a booldul of other ideas, just
post the coupon now for your free Heathkit catalogue.
Or, if you're in London or Gloucester, call in and see us.
The London Heathkit Centre is at 233 Tcktenham CounL.
Road. The Gloucester showroom is next to our factor AN
Bristol Road.
Heath (Gloucester) Limited,
Dept. EE35 , Bristol Road,
Gloucester GL2 6EE.
Tel: (0452) 29451.

Dept EEB 35

P.O. Box 156, JERSEY

Address

itik
Dept. EE -35,

ADDRESS:
BLOCK CAPS please
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Postcode

Remember easy terms are available with
LtheHeathkit Monthly Budget Plan.

HEATH

Marshall's
A. Marshall (London) Ltd. Dept EE
42 Cricklewood Broadway London NW2 3HD Telephone 01-452 0161/2 Telex 21492
& 55 Weal Regent Street Glasgow G2 20D Telephone 041-332 4133
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2142646 0-S5 2N3904 0 27 ACY2I 0-2611 BCI68C 0.11 BDI31

0.97
0.75
1.00
0.75
0.31
0.67

BFX68
BFX84
BFX85

BFX137

BFX88
BFX89

0-40 BFYIB

0-50
0-43
0.49
0.35
0-63
0.71
0.87

BFYI9

BFY20
BFY29
BFY50
BFYSI
BFY52
BFY53
1.05 BFY90
0.25 BRY39

0.62 MJ490
0.98
1-38
0.50 MJ49 I
0-40 MJE340 0-45
0-13 MJE2955 1-12
0-23 MJE3055 0.68
0.21 MP8111 0-32
0-18 MP8112 0.40
0-75 MP8113 0-47

0.48 MPFI02 0.30

2-00 MPSA05 0-23
2-25 MPSA06 0-26
0-46 MPSA55 0.26
0-55 MPSA56 0.27
0-65 NE555V 0.70
0.43 NE560 4-48
C106E
NE561
4-48
0.20 CA3020A
0-21
1-80 NE565A 4-48
I -3S
0.16 CA3046 0.70 0023
0-23 CA3048 2-11 0C28
0.76
0-60
0.27 CA3089EI -96 0C35
0C42 0.50
0-23 CA3090Q
4-23 0C45 0-32
0.42
0.17
0.32 CD4000 0.51 0071
0-25
0-32 CD4001 0-51 0072
0-25
0-21 CD4002 0-51 0081
0-24 C04009 1-07 0083 0-24
0-29 CD4010 1.07 ORPI2 0.55
-20.
0.35 CD4011 0.51 RS3
0-15
0.43 C134015 2.66 RL54
-68
0.35 004016 1-02 SC35D
-46
0-34 004017 2-66 5C360
.89
0.40 CD4020 2.96 SC40D
-32
SC4
I
D
0.40 CD4023 0-SI
-89
0.30 CD4024 1-90 SC45D
-96
0.30 004027 1-S6 SC46D
0-12 CD4028 2-34 SCSOD 2-60
0.12 004029 3.79 SCSID 2-39
0.13 CD4041 2-11 SL4I4A i-80
0.15 CD4044 2.11 SL623
4.59
0.18 004047 I -65 TAA263 1-00
0.18 CD4049 0.90 TAA350 2-10
0-40 C134050 0.90 TAA62I 2.03
0.19 LM30IA 0.48 TAA6618
1.32
0.22 LM304A 2.03
0-22 LM309K 1.88 TAD100 1 -SO
0.70
0.21 LM702C 0-75 Filter
TSA27 I 0-64
0.33 LM709T099
0-58
0.48 TBA64 I B
1-25
8D1L 0.38
0-23
50
0.16 1401L 0-401 TBA800
0.17 LT -1723C 0.90 TBA810 1-50
ITIL209 0-30
0-46 01741T099
0.40
ITIP29A
0.49
0-59
0-55
SOIL 0.40ITIP30A 0-58
2.30 14DIL 0-38 :T1P31A 0-62
0-92 LM747
00 TIP32A 0-74
T1P33A 1.01
0.27 LM7488DIL
0,60 TIP34A 1-51
0-25
0.30 LM7805 2-00 T1P35A 2.90
0-27
14DIL 0-73 TIP36A 3.70
0.32 LM7805 2.50 TIP4I A 0-79
TIP42A 0-90
2-48
T1P2955 0-93
0.20 MCI303p
I
TIP3055 0-60
0.24
MCI310
2.92
ZTX300
0.13
0.30
ZTX302 0-20
0-28 MC1458CPI
0-70 ZTX500 0.15
0.25
0-90 ZTX502 0 -is
0.45 M1480
1.14 ZTXS30 0.21
0 52 MJ481
0-23
0.43
0.58
0.25
0-27
0,25

BU104
BUIOS
C106A
C106B
C106D

1

As featured on BBC Nationwide and
in the Daily Mail 2 Oct '74. Ideal game

for whole family. No need to modify
your TV set, just plugs in to aerial

socket.
Parts list as follows: A Resistor Pack

LI -00 p & p 20p/ B Potentiometer
Pack f1.75 p & p 20p, C Capacitor
Pack £3-10 p & p 20p: D Semiconductor Pack £14.50 p & p 20p:
E IC Sockets L4.00 p & p 20p: F
Transformer LI-1S p & p 2.5p: G
PCB's £750 p & p 20p:. H Switches
64-50 p & p 20p: 1 UHF Modular Kit
£7.50 p & p 20p.

Prices -complete kit

Special

ex-

cluding case 44200 p & p 50p.
Sections A -F incl. E1.350 p & p 30p.
Assembly instructions with corn.
piece kit or 75p on request.

P.C. Marker Pen Dalo 33pc Price

87p. Zeners 400MW 2 -7V -43V Ilp,
IW 3.3V -120V 17p. IC Sockets
8D1L-16p, 14DIL-17p, 16D1L2.0p.

Liquid Crystals -L13.00.
Ex stock S.A.E. for details of CMOS
battery operated clock kit using
LCD's.

Scorpio Car Ignition Kit -L11- 50
-r VAT IMF 440V £1-10

BSTB0246 £1 -05 Transformer L2-75

Minitron 61.55
£235 or 4 for £8-00
DL 707

Resistors

W Tol
4

2
5
10

Ip
1

5%
5%
5%

22/35

2p

.47135

2.2/35
4-7/35

7p
9p

47/6-3V

14p
18p
18p
10p

10p

100/3V

20p

10116V

Veroboard Copper

3}x5
34x17

x 36
x 200

-15

26p - 17p
40p - 19p
40P - 47p - 32p

36p
40p
400
45p

21x5

Plain

-15

1

Pins

14p
14p
14p

-1135

Sp

10% 2.5p
10% 6p

I

24

Tant Beads
Value

Price

5%
5%
5%

£1.61 El .26 £1.00 92p
24p 24p
89p 92p

Trade and Retail Supplied

Integrated Circuits TTL (SN 7400 Series)
5147400
SN7401

I6p SN7410 16p SN7437 35p 5147454
16p SN74Il 25p ISN7438 35p SN7460

SN7412 28p1SN7440 16p
38p ST47413 509 4S947441 85p
16p SN7416 45pf 5147442 85p
16p SN7417 300[51,17445 1.59
24p SN7420 16p1SN7446 2.00
20
24p SN7423 37p 5N7447
45p.SN7425 37p SN7448 I -SO
45p!SN7427 45p 5147450 16p
25p SN7430 16pISN7451 16p
33p SN7452 45pISN7453 16p

SN740I AN

5N7402
SN7403
SN7404
SN7405
5147406

SN7407
5N7408
SN7409

SN7470
SN7472
SN7473
SN7474
5147475

SN7476
5147480
5N7481

SN7482
SN7483

Diodes & Rectifiers
PIV

SO

I 5 0.15

-

100

0.17
0.17
0.35
0-92

200

0-20
0-20
0 40

400

0-22
0.22
0-47

I6p SN7484
16p SN7485
30p SN7486
38p SN7490
44p SN7491
48p SN7492

95p SN74I07 43p 51474154 1.66 SN74176 1 -74
1.58 SN74118 1.00 SN74155 1.55 SN74180 1-44
45p SN74119 1'92 SN74157 1-00 SN74181 5.18

65p SN74121
1.10 SN74122
75p SN74123
50p!SN7493
65p SN74141
85p SN74145
80p 51474150
I -00 SN74151
87p SN7496
1-20 SN74100 2-16 SN74153

ISN7495

OPTO & LED's
600

0-25
0.25

800

0.27

1000

0-30
0.30

- -

Red, green and yellow
016 diameter alp

0.20 diameter 33p
DL707 E2-35 or 4 for E800
10
0.56
Minitron E1.55
35 0.84
1.18 2.15 2.52 3-05 4.20
Cathode Stud only 1N3766 (35 A 800pv) £3-65.1143768 (35 A 1000py)
0A81
0.08
BYZI2 0.30
IN34A 0.10 BAI 10 0-25 BY100 0.1S
0A85 0-10
0A9
0.10
114914
0.07 BAI IS 0-07 BY126 0.15
0A90 0.07
IN916
0.07 BAI41 0.17 BY127
0A10 0-20
0.07
AA/19 0-07 BA142 0.17 BYI40 1,00
0A47 0-07k 0A91
0-01
AAI29 0.15 8A144 0-12 BY237 0.12+ 0A70 0.074 0A95
0A200 0-07
BA100 0.15
BA145 0.17 BYZIO 0.35
0A73 0.10
0A202 0-10
BA102 0-25 BAI54 0.12
BYZ II 0.32 10A79 0-07
3

l62

0.15

0-27

57p SN74160 1.58 SN74190 1-95
80P SN74161 1.58 5147419I 1.95

72p SN74162 1-58 SN74192 2-05
1.00 SN74164 2.01 SN74193 2-30
1.44 SN74165 2.01 SN74196 I -58
1-44 SN74167 4-10 SN74197 1-58

Potentionmeters
Linear or

Log

Single Double

18p
Rotary Pots
Rotary Switched 28p
50p
Sliders

-

45p
80p

1.10 SN74174 I -00 SN74198 3.16
1.00 SN74175 1.29 SN74 I 99 2-88

Full range of Capacitors
stocked. See catalogue for

Bridge Rectifiers

Presets Horizontal or Vertical
I W 6p -2W 6p '3W 6p

Plastic
50
100

200
400
600

SCR's
+A

IA

I -2A
3A
4A

IA
0.24
0.36
0.30
0.36
0.40

6A

2A
4A
0 32 0-60
0.37 0-70
0.41
0.75
0.45 0-85
0.52 0-95

0-62
0-75
0-80
1.10
1-25

-

100V 200V 400V 600V

0.43
0.45
0.38
0-47
0.50

0.44 0-50 0-60 0.42
0-53
0.55

0.53
0.60

details

0.75
0.90

0.65 -

Construction Kits
£2.04
Aerial Amps
E2-74
Transmitter
Receiver for above f.322
66.53
Electronics dice
EWI8
Electro. Dice +Sen. £7.79
EVV20
TRY OUR NEW GLASGOW SHOP
AV7

UHS70
MUE7

VAT all prices exclusive
p & p 20p

Mail Order
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CENTRIFUGAL BLOWER

AUTOMATIC EMERGENCY
LIGHTING

Miniature maise driven blower centrifugal type blower
unit by Woods. Powerful but specially built for quick
1 -sinning -driven by cushioned induction motor with
specially built low noise bearings. Overall size 4r x
x 4". When mounted by flange, air is blown into the

Power cut days will soon be upon us. Our eimple
kit makes any lights fail-safe light. Kit containing

relay and rectifiers and data, only 859 each. to
or more 60p each. Suitable case 409 extra.

equipment but to suck air out, mount it from centre
ming clamp. Ideal for cooling electrical equipment or
fitting into a cooker hood, film drying cabinet or for
removing flux smoke when aoldering. etc. etc. A real

PORTABLE CABINET OFFER
A nicely made portablo

.--

cabinet, !raft padded black
finish Intended for portable
stereo system. Dimensions
as sketch. With motor

bargain at 2250p.

board cut out for Garrard

TANGENTIAL HEATER UNIT

Offered at 21-N plea 41

efficient, and (Met running. Is as fitted in Hoover
and blower heaters. Comprises motor, Impeller.
2kW element allowing switching 1, 2kW, and with
thermal safety cut -nut. Can be fitted into any metal

record deeks.1118 -95 and 116,95 each respectively.

Don't ink. this. Control Switch, 551a P. 2 P. 50p.

SP 26. This was. obviously
a
very costly cabinet
originally made for a
de -luxe
record
player.

This heater unit is the very latest type, meel

carriage free if bought with the Garrard or WS

lined case or ctbinet. Only needs control switch, £2-75.

LIGHT DIMMER KIT

SHORTWAVE CRYSTAL SET

For dimming up to 250w without heat sink or
750w with heat sink. This comprisee, quadric.

Although this Wes no battery it gives really amazing
results. You will receive an amazing assortment of
stations over the 1925.31.39 metre bands -Kit contains
chassis front panel and all the parts, 21 -25 -crystal ear-

variable control potentiometer. condenser, resistors, tag strip for mounting and data. Price 21-150.
5 amp Industrial Model 23110.

phone 509.

RELAY BARGAIN

Type 600 relay, 2 changeover one open and one

closed contact. TwIn 500 ohm toile make this
suitable for closing off DC 6v, DC 12v, DC 24v
or AC mains using resistor and rectifier. 839 each.
0 esistor and rectifier 20p extra.

MAINS MOTOR

used in
record decks and tape recorders -ideal also for extractor
Precision made -se

fans, blower, beaten, etc. New
and perfect. Snip at 75p.
Postage 20,, for first one then
10re for each one ordered.

1' staclunotor 2141.
stackmotor £120.

TIME SWITCH

DRILL CONTROLLER
NEW 'KW MODEL

Electronically changes speed from approximately 10

revs. to maximum. Full power at all speed by
finger-tip control. Kit includes all parts, case.
everything and lull instructions. £225 Phai 251,
post and insurance. Made up model also available.
p.
23-25 pins 30p post

THIS MONTH'S SNIP
High compliance 8" round speakers suitable for 8-12 ohm output., these
speakers have rubber mounted diaphrazna and will handle up to 12.5 watts.
Made originally for an expensive Decca h1.11 outfit, we offer at 23-25 each
or 28.00 a pair plus 40p each postage.

Smith's mains driven clock with
ants switch, alto notes
15
showing bow you can wake up
kettle
playing,
music
with
toiling or come home to a warm

SMITHS CENTRAL HEATING
CONTROLLER

Mate, warn off burglars. keep
pets warm, halve your beating

Push button give. 10 variations as follows:- (1) continuous
hot water and continuous central heating cal continuous hot

bills, etc_ 22-45.

water but central heating off at night (S) continuo. hot

but central heating on only for 9. periods during the day
14) r.ot water and central beating both on but day time only
(5) hot water all day but central heating only for 2 periods

MACLAREN THERMOSTAT

Make and break 20A a.c. with the sensor probe
coupled by a 2 feet capillary covering range of

10 -100"C --complete with large engraycal control
knob. Price 88p.

during the day (0) hot water and central heating on for
2 periods daring the day time only -then for summer time

use with central heating off (7) hot water continuous (8) hot water day time only

(9) hot water twice daily (10) everything off- A bandeeme looking mat with
24 hour movement and the switches and other parts necessary to select the

WINDSCREEN
WIPER

desired prograrmne of heating. Supplied complete with wiring diagram. Originally

CONTROL

sold, we believe. at over E15 -we offer these, while stocks last. at 25-95 each.

Vary speed of you
wiper to snit conAll part,
and -instructions to

Post SOP.

ditions.

In metal ease with carrying handle, heavy fly
wheel and capstan drive. Tape speed 3f. Mains
operated on metal platform with tape head and
guide. Not new but guaranteed good working
order. Price 11.95 plus LI post and insurance.

6 DIGIT COUNTER

Resettable. 440 ohm coil rip

to 25 impulses per second.

Re -equipment bet guaranteed

perfect. 12-55 each.
4 digit counter as specified fin

GENERAL PURPOSE SWITCH

later hone charge calculator 93P -

PRESSURE SWITCH

Containing A. 15 amp change

Responds to moisture, heat, light, tench, time delays, etc. etc. Basic kit comprising relay, transistors, diodes, condensers. resistor., etc. and data -only
11-50 + sop post.

ca

swatch operated by a diaphragm
which in teen is operated by air

-moving Iron so AC/DC-ideal for chargers etc. 2"sq. toll vision
041 amp 95p. 11^ rowed 0-2 amp 55p.0-3 amp 85p, 0.4 amp 75p.

DISTRIBUTION PANELS

the Inlet tube. Original use was for washing

Just what you need for work bench or lab.

machines to turn off water when tub has reached

orrect level hut no doubt has many other

scppiicstions 111-72, each.

NUMICATOR TUBES
For digital instruments, counters, timers,
clocks, etc. liavac. XN.3. Price 999 each.
10 for a °the, types list on request,

MULLARD AUDIO AMPLIFIERS

All in module form, each
ready built complete
with beat sinks and
conneetion tags, data
supplied.
Model
Model

1153

500mW

1172

750mW

thermometer for low voltage gas central heating
systems etc. Made by a famous American Com-

pany, these are of very neat appearance, in
plastic .se, easily mounted but the most im-

portant feature is that they cut in and out
quickly, tans maintaining a very steady temp-

erature. Price 21135
12v Sealed Plug -Is Relay with two sets changeover

contacts 10 amp rating. Fit into a standard octal
valve base. Limited quantity. gl each.
Constant voltage step down transformer. American

made 500w loading. Input voltage can be either
115 + or - 20% or 220 ÷ or - 20%. For 50 C.P.R.

males output 115v 50 e.p.S. A real quality
transformer, probably cost well over 4100. Not
new but guaranteed perfect. Our price MS.
Ditto 750w 280. Carriage paid.
Mercury Batteries. flank of 7 mercury cells
Type No. 625 which measure approx. i" diameter
by 1^ thick in plastic tube with positive and

negative ends marked giving a total of 10.7v.
Only 5p per bank or £1 per carton of 25. With
eimple holder these will replace the PPS and
similar, or can be quite easily separated for
operating simple pocket radios and instruments.
deaf aids, etc.
Two circuit micro -switch. Famous Americas,
Lies,,, maker's ref. 16-40411. Size approx. 1"
long }" wide r thick. Two electrically separate

circuits, one makes, the other breaks when

nylon push rod in depressed. Circuit rating we
estimate at 5 amps 250v. 129 each.

Sound to light unit for enhancing your audio
either with the addition of coloured lighting or
white light responding to the music. Our emit,
which will work up to three 150w lamps, be
available as a kit of parts at 25-95 or made up
ready to work £745.

Emergency lighting. it would seem that once
again there is a possibility of power cuts and
- black -outs. We hope it won't be as bad as last
year, but the possibility of having to work off
batteries is definitely with us. We can still offer
12v battery fluorescents. 24" uses the standard

24w tube and gives an excellent light, price
24:50 + 50p post and insurance. Also the 40".
Which uses the 40w tube, is now available.

Mi. 17 + 75p post and insurance. We also still
have stocks of big inverters, ref. YB. This is a
500w 24v operated inverter. unfortunately not
AO e.p.s. Its frequency, we believe, is 400 ens.
which means that whilst fluorescent lighting
could be worked off it. special chokes would
have to be used. Normal incandescent lamps can
of course be need without any bother. The price
carriage at coot.
of this unit is 119.50
Luminous rocker switch, suitable for 13 amps at
mains voltage, these are Illuminated with neon

through amber panel, snap -in fixing into hole

Chrome plated metal legs, heavy duty, really
good quality, made originally for an expensive
Dec. outfit, height 12°, 21.50 per set of 4 plus
Poet 30p.

ExPerimeuters Relay Pareet 10 type 600 relays
all different coil value: covering moot expertMenters needs. Also one mounting bracket. Total
retail value £3.50 -yours for 5.3 plus 30p post.

Motor with fan blade -it you want something to
cool a cabinet or if you are making a cooker hood
or a blower beater, this may be the answer.
1" stack induction motor with a set -of Smith's
fan blades, approx. 5" diameter. 11-50

30P Post-

Micreswitch bargain---Roneywell, brand new
- 10 amp 250v gold on silver contacts, etandaed

timing, normal operation. Price 10p each.

AMMETERS

preesure through a small metal tube.
The operating pressure Is adjustable
but is set to operate in approx. 10 in.
of water. These are quite low pressure devices and
can in fact be operated simply by blowing into

Room Thermostat. Mercury Switch type with

sire 11" x 1/". Special bargain, 22p each.

TAPE DECK

make. 22-75.

NEW ITEMS THIS MONTH
The bargains hi this column are just some of the
'item, Width appeared in its December nippleinent
to our catalogue. Yost can receive this eatalugur
and the next 12 supplements by sending

4 x 13 amp !sockets in metal box to take

etandard 1 a atop tweed plugs and on/off Encash with neon warning light. Supplied
complete with 0 feet of flex cable. Wired up ready to work. 2275 plus 25p P. a P.

Cooling fins -heavy duty for TO6 type semiconductors, extruded aluminium, size 44" x 3".
Pelee 50p each.

Fall wave rectifiers 4x 1E3208 which we understand are rated at 25 amps mounted on cooling
One, these were intendid for computers but were
never installed. Price 13 each.
Insulated terminals. These are the popular type
which will take a wire under the head or a 4mm
plus in the top, tally insulated for mounting with
metalpenals, available in several Popular colours -

SOIL HEATER

Or could be used on bench for seed trays. Comprisi ig mains

transformer to reduce to safe voltage also heater wire.
4240 plus 21)p p. & p.

mice lgy each.
Delay Switch. Depending on the amount of
voltage applied, so this switch will delay making

the circuit (of rip to 15 amps at normal maine
voltage) for up to 10 seconds, delay may be fixed

or made variable with a suitable potentiometer.

SPIT MOTOR

power output 90p

These can also be used as thermal relays as
200.250V induction motor, driving a Carter gearbox with
a 7I^ output drive shaft running at 5 revs p.m. Intender
for roasting chickens, also for driving models -windm
coloured disc lighting effects, etc. 12-50 plus 20p post am
ins.

power output 51:07

Model RP9000 4 watt

power output 22-00
01. P001 twin channel or
stereo pre amp. 01-41

TERMS: -

ADD 8% V.A.T.

Send postage where quoted -other items, post free
if order for these items is £6.00. otherwise add 30p.

EXTRACTOR FAN

Cleans the air at the rate of
10.000 cubic ft. per hoar.
Suitable for kitchens, bath-

suitably connected a low current relay can switch

up to 100 amps.or more--tbesc are glees tubes
plus in 4 pin base -with base 75p each.
Smiths 24 hr. linter heart, really the "Autoset"
without Ito plastic case. This is a 24 hr. twice on.
twice off, clock switch which will repeat until
re -programmed. Switches rated at 15 amps.

Limited supplies -23-75 each.
Smiths colour slat. Customers will remember that
we had a supply of these wall mounting thermo-

stats last year. We were able to supply these at
el -65. A new batch has lust arrived but like mast
other things these days they have gone up in

price and we must now charge 12-25 each.

room., etc., it's so quiet it can
hardly be heard. Compact. 51"

J. BULL (ELECTRICAL) LTD.

However. this 14 still a very low price for such a
thoroughly reliable wall thermostat.
Panel meter with trip. American made_ Them arc
flush mounting, full vision, moving coil meters.
fact site at" x 21" with two trout settings which

Kit comprises motor, fay
blades, sheet steel casing, pull
switch, mains connector, and
fixing brackets. 22-75 + 201,

(Dept. EE), 102/103 TAMWORTN RD.

lit or an alarm sounded, at pre-set voltages within
the range of the meter. We have meters covering

rooms,

factories,

changinp

casing with al" fan blades.

.

P. 6 P.
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CROYDON CR0 IXX

enable an external circuit to be tripped. alight

the following DC voltages:. 0 to 60 0 to -15:
0 to -25: 0 to +25:0 to +150. All 24-75 each.
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PE SCORPIO Mk 2

ignition system kit
new from
"I MADE IT MYSELF"

SPARES
\ ELECTRO
* 6 OR 12 VOLT

Imagine the thrill you'll feel ! Imagine how impressed
people will be when they're hearing a programme on a ".
modern radio you made yourself.

*+VE AND - VE GROUND

Now! Learn the secrets of radio
and electronics by building your
own modern transistor radio!
Practical lessons teach you sooner
than you would dream possible.
What a wonderful way to learn-and pave the way to a
new, better -paid career! No dreary ploughing through
page after page of dull facts and figures. With this fascinating
Technatron Course, you learn by building!
You build a modern Transistor
Radio .

.

. a Burglar Alarm. You

learn Radio and Electronics by
doing actual projects you enjoymaking things with your own
hands that you'll be proud to own!
No wonder it's so fast and easy to

learn this way. Because learning

becomes a hobby! And what a
profitable hobby. Because opportunities in the field of Radio and
Electronics are growing faster than
they can find people to fill the jobs!

No soldering - yet you
learn faster than you
ever dreamed possible.
Yes! Faster than you can imagine,

you pick up the technical know
how you need. Specially prepared
step-by-step lessons show you how

to read circuits-assemble components - build things - experiment. You enjoy every minute of it!

You get everything you need.
Tools. Components. Even a versatile Multimeter that we teach you
how to use. All included in
the course. AT NO EXTRA

CHARGE! And this is a course
anyone can afford. (You can even
pay for it by easy instalments).

So fast, so easy,

this personalised course
will teach you even if
you don't know a thing
today!
No matter how little you know
now, no matter what your background or education, we'll teach

Here's the new, improved version of the original Scorpio
Electronic Ignition System - with a big plus over all the other
kits - the Electra Spares Kit is designed for both positive and
negative ground automotive electrical systems. Not just ve
ground. Nor just -ve ground. But both ! So if you change cars,
you can be almost certain that you can change over your
Scorpio Mk. 2 as well.
Containing all the components you need, this Electro Spares
Scorpio Mk. 2 Kit is simply built, using our easy -to -follow
instructions. Each component is a branded unit by a reputable
manufacturer and carries the manufacturer's guarantee. Ready
drilled for fast assembly. Quickly fitted to any car or motorcycle.
When your Scorpio Mk. 2 is installed, you instantly benefit
from all these Scorpio Mk. 2 advantages:
* Easier starting from cold * Firing even with wet or oiled- up

plugs * Smoother running at high speed * Fuel saving
* More power from your engine * Longer spark plug life
* No more contact -breaker burn.

Electro Spares prices:
Deluxe Kit only E10.85 inc. VAT and p & p.
Ready Made Unit £13.65 inc. VAT and p & p.
State 6V or 12V system.
Send SAE now for details and free list.

you. Step by step, in simple easy to -understand language, you pick

up the secrets of radio and electronics.
You become a man who makes
things, not just another of the
millions, who don't understand.
And you could pave the way to a

great new career, to add to the
thrill and pride you receive when
you look at what you have

achieved. Within weeks you could
hold in your hand your own tran-

sistor radio. And after the course

you can go on to acquire highpowered technical qualifications.
because our famous courses go
right up to City & Guilds levels.

Send now for FREE
76 pgae book -see how
easy it is - read what
others say!
Find out more now! This is the

gateway to a thrilling new career,
or a wonderful hobby you'll enjoy
for years. Send the coupon now.
There's no obligation.

To: ALDERMASTON COLLEGE

CEE 03

DEPT. CEE 03
READING RG7 4PF

PE FM VARICAP STEREO TUNER
As featured in the May 1973 issue of 'Practical Electronics'.
Superb Hi-Fi tuner Kit now available from Electro Spares.
Including cabinet and all components - pre set Mullard
modules for R.F. and I.F. circuits. Motorola I.C. Phase Lock
Loop Decoder for perfect stereo reception. No alignment
needed. Guaranteed first time results - or send it back, and
we'll return it in perfect order (for a nominal handling charge).
Electro Spares price only £28.50 inc. VAT and p & p.

PE GEMINI STEREO AMPLIFIER
A superb unit with a guaranteed output of 30 watts RMS per

channel into 8 ohms. Full power THD is a mere 0.02%, and
frequency response is -3 dB from 20 Hz to 100 kHz into 8 or
15 ohms. Electro Spares have already sold 100s and 100s of
these Kits. Get yours now! Depending on your choice of
certain components, the price can vary from £50 to £60 inc.
VAT and p & p.
* All components as specified by original authors, and sold
separately if you wish.
* Full constructional data book with specification graphs,
fault finding guides, etc. 55p plus 9p postage.
* Price List only. Please send S.A.E. (preferably 9 x 4
minimum) for full details.

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

ELECTRO SPARES
Centre of Ihu North
!,';cCorn/I0/10n!

288 ECCLESALL RD., SHEFFIELD Sil 8PE(B)

Tel: Sheffield ( 0742) 668888
HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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a price -stabilizing
policy for 1975
new revised catalogue attractive discounts free postage & packing (U.K.)
1975 is the year of challenge. Rather

A 100 OF THE BEST

than sit back and wait for things
to happen, we have produced our own

out of our latest catalogue
2N1307
2142646

2N3053
2N3054
2143055

2N3702
2143703
2143704

2N3705
2N3794

47p
51p
30p
60p

AF200U
AF239

70p
11p

813103

10p
11p
10p

BC10/A

1:pp

SF428.1

BC10713

16P

BFY51

B1906

28p
11p
93p
42p
20p
32p

2N5052
2N5163
2145459
40361

Up

ddp
46p
41 36
81 -10
17p
35p

40362
40602
40636
40669

AC128
AC151R
AC153

27p
37p

AC1 53K

AC176
AC178K
AC187K
AC188K
AD133
AD136

24p
38p
31p
29p
Et .92
£1 .11

AD1495L

65p
42p
40p

AD161
AD162

80135
BOY20
13E194

24p
34p

B8105
BB109

BFR39
BFR79

15p
159
18p
18p
12p
139
12p

13C108E6

BC108C
BC -109B

BC109C
BC147A
8C147B
BC1488
BC149C
BC158B
BC159
BC167B
BC168B
BC169B
BC169C
BC179B

50p
51p
42p
47p
700
8.1.20

C106B1
CIO6D1
C1406
MJ481
MJ491
M,12955
MJE371
MJE521
MJE2955

15p

15P

13p
12p
12p
13p
28p
12p

41.35
Sop

39p
61p
£1 12

MJE3055

6Sp

0A91

6p

SID4

Sp

TIP31A
TIP32A

10p

BC212L
BC214L
BC257A
BC2598
BCY58
BD130
80131
BD132

33p
27p
23p

BRY39
BY164

lip

Bel 82L
8C184L

37p
30p
83p
15p
23p
23p

813136

3lp

BA138

Ilp

2143619
2144062
2144443

70p
60p
36p

70p
80p
80p
Et -00
30p
14p
23p

TIP41 A

12p
149
14p

TIP42A
W02
ZTX300
ZTX304
ZTX500

14P

30p
70p
43p
52p

14p
45p

ZTX504

ELECTROLYTIC CAPACITORS
Axial Lead

qF

3V

---

047
1-0

22
4.7
10
22
47

119

9p

100
220
470
1,000

---- - - - - -

6-3V 10V 16V 25V 40V 63V 100V

--11

I1p

11p

11p

Sp

9p

Sp
Sp

Sp

Sp

Its

10p
13p

10p
13p

39p

42p

8p
Sp

gp 10p
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15p
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4,700
10,000

-
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17P

26p
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9P
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9p
8p

Sp

ap

Op

10p
13p
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C

1/3
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1 to 9

1.1

1

4.7-470K
4.7-10M
4.7.10M
4.7-10M

1.3
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112

C
C

3/4

1.5
3-2

1/2

10-1M

4

1-2
2-5
3.3

MO
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10 to 99 100 up

(No. 7, issue 3) will be maintained at
least until March 31st next (except in
cases of severe market fluctuation)
and then held after review for further
three-month periods instead of
making day to day price change.

CATALOGUE 7 ISSUE 3
is now ready with 108 pages of
bargains and information. Price 30p post paid including 25p refund
voucher for use on orders list value
for £5 or more
DISCOUNTS

apply on all items except the few

where prices are shown NETT. 5%
on orders from £5 to £1499; 10% on
orders value £15 or more.

FREE POSTAGE & PACKING

In U.K, for pre -paid mail orders over
£2 (except Baxandall cabinets).
If under, there is an additional
handling charge of 10p.

QUALITY GUARANTEE
All goods are sold on the understanding

that

they

conform

to

DALY ELECTROLYTIC in cans, plastic sleeved
1000mF/25V 34p

2290/100 41.41
1000/50 509
2000/50 70p
5000/50 E1.44

50001100 £3 56

5000/25V 75p
2000/50 709
1000/100 £1 .00

POLYESTER TYPE C.250. Radial leads for P.C.B.

mounting. Working voltage 250V d.c
0.01, 0-015. 0-022. 0-033, 0-047
0-068, 0.1, 0-15

0.22 59; 0.3379: 0-47
2.2249

ea. 39
ea. 4p

0-6811P; 1-014p: 1.5 21p;

SILVERED MICA. Working voltage 500V d.c. Tolerance
1% or O. 5pF

Values in PFs-2 -2 to 250 in 26, stages

270-820 in 9 stages, ea. 7p

ea. 6p

1000. 1500, 1800 91312200 10p; 2700, 3600. 4700, 500016p;
6800, 8200, 10,000 25p

TANTALUM BEAD

0.1, 0.22, 0-47. 1.0 mF/35V, 1-5/20V, 3.5/16V
2-2/16V, 2-2/35V, 4-7/16V, 10-6.3V

ea. 16p

ea. top

4-7/35V, 10116V, 22/6-3V
ea. 21P
10125V. 22/16V, 27/6-3V, 100/3V, 6.8/25V, 15125V ea. 23p

POLYCARBONATE

Type B42540 Working Voltage -250V Values In mF:
0-0047; 0-0068; 0-01; 0.15; 0-22
ea. 4p

0-018; 0-027; 0.033; 0.039; 0.047; 0-068: 0-082; 0.1;
100v/0-1

ea, 5p
0-18; 0.22 79; 0.27, 0-33 Bp; 0-39, 0-47 11p; 0-56, 0.68
16p

CERAMIC PLATE

Working voltage WV. d.c.

In 26 values from 22pf to 6800pF,

ea. 2p

POTENTIOMETERS

ROTARY, CARBON TRACK.
Double wipers for good contact and long working life

P.20 SINGLE linear 100 ohms to 4-7 meg ohms.each 149
P.20 SINGLE log. 4.7 Kohms to 2.2 megohins, each 149

JP.20 DUAL GANG 1 in. 4-7 Kohms to 2.2 mgoohrns.
each 46p

J.P20 DUAL GANG log. 4.7 Kohms to 2-2 megohms,
each 48p

JP.20 DUAL GANG Loo/antilog 10K, 22K, 47K, 1
megohm only,
each dip

makers specifications. No rejects,
seconds or sub -standard merchan-

JP.20 DUAL GANG antlloo 10K only
2A DP mains switch for any of above

dise.

Skeleton Carbon Presets, Type PR, horizontal or

V.A.T.

SLIDER

8% must be added to total
value of orders. Every effort is made to
ensure correctness of information at
time of preparing and putting this

WAVECHANGE SWITCHES

48P

14p extra.
Decades of 10, 22 and 47 only available in ranges above.

vertical

6p each.

Linear or log mono 4-7K to
values

1

meg. in all popular
each 30p

STEREO, matched tracks. lin. or log in all popular
values from 4-7K to 1 meg.
60p
Escutcheon plates, mono, black or grey.
each 10p
Control knobs. blk/whtfrecityeligrnjblueidk. grey/It.
grey,
each 7p

MINITRON DIGITAL INDICATORS

09 nett

1 pole 12 way; 2 pole 6 way; 3 pole 4 way;
4 pole 3 way
each 33p
TAG STRIP 28 way
lip

3015E Seven segment filament compatible with
standard logic modules. 0-9 and decimal point:

097 nett

NUTS, SCREWS, etc.

3015G showing + or -& 1 & dec. pt.
LEDS (Light Emitting Diodes)
Photo Cells, cadmium sulphide each

(see note below)
1-I

as shown in our latest catalogue

advertisement to press.

RESISTORS
Code

policy to help stabilize price structure
and maintain the services for which
ELECTROVALUE are pre-eminent.
PRICES

CAPACITORS

0-9 nett

1-92 nett
2.3 nett
11 nett
a nett
6 nett
II nett

14
WW 1
022-0.470 16
WW 1
12
10
0.56-3952
9
8
WW 3
1-10K
11
10
WW 7
1-10K
Codes:
C-carbon film, high stability, low noise.
MO-metal oxide. Electrosil TR5 ultra low noise.
WW = wire wound, Plessey.

Values: All E12 except C OW, C

and MO OW.
E12: 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82, and their
decades.
E24: as E12 plus 11, 13, 16, 20, 24, 30, 36. 43,51, 62, 75, 91

and their decades.

Tolerances:
5% except WW 10%-00552 below 100 and OW MO

2%

Prices are In pence each for quantities of the
same ohmic value and power rating. NOT mixed
values. (Ignore fractions of one penny on total
value of resistor order.) Prices for 100 up In units of
109 only.
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in lots 01 100 each

4BA NUTS 31p:
6BA NUTS 2Sp
0" 4B Screws 30p
t" 6BA Screws 249
Threaded pillars 6BA, 6" hexagonal
El -35
Plain spacers 5" round
Et -32
Other sizes available

LECTRoVKU E LTD

Orrim characters in 16 lead DIL
Suitable BCD decoder driver 7447

41.20
£1.15
L1.20
25p
40p

ANTEX Soldering Irons
0240
CCN240

E2.25
42-65

Spare bits
Spare bits

329
42p

All postal communications, mail orders
etc. to Head Office at Egham address,
Dept. EE.3. S.A.E. with enquiries requiring answers.

28,ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHS
Telephone Egham 3603 Telex 264475 Shop hours 9-5.30 daily: Sat. 9-1 p.m.

NORTHERN BRANCH: 680, Burnage Lane, Burnage, Manchester M19 INA

Telephone (061) 432 4945 Shop hours 9-5.30 daily: Sat. 9-1 p.m.

U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA, P.O.
Box 27, Swarthmore PA 19081.
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Everyday Electronics Classified Advertisements
VALVES,

RATES: 11p per word (minimum 12 words). Box
No. 30p. extra. Semi-display-£.7.50 per single

column inch. Advertisements must be prepaid
addressed to Classified Advertisement
Department,
"EVERYDAY ELECTRONICS,"
and

I.P.C. Magazines Ltd., Fleetway House, Furring.
don Street, London EC4 4AD.

EDUCATIONAL
HOLIDAY FOR BOYS. 14-16 years,
August 1975. Tuition and practical

work in electronics, radio production
and tape recording, engineering (Harting) and photography. 11 days in
Norfolk £23. Write for free brochure:
Inter -School Christian Fellowship, c/o
1 Hubbard Road, London SE27 9PJ.

TRANSISTORS,

STYLL

Valves 1930 to 1975. 1,500 types. Many
obsolete. List 15p. Transistor list 15p.
Diamond styli list 10p. SAE for quota-

tion. Cox Radio (Sussex) Ltd., The
Parade, East Wittering, Sussex. West
Wittering 2023.

TRANSISTOR TESTER. Ideal for be-

ginners. Measures gain directly. Can
be used to test diodes and unmarked
transistors. SAE details. Money -back
assurance. £650 (P&P 15p). Viking,
Oak Lodge, Tansley, Derbyshire.

'19
.`

LED's. Red Green Yellow. Sizes, -1",
125", 16", -2". Mixed bags all sizes
and colours. 50-£5, 100-£9 including
postage, VAT. C.W.O. Individual types
and larger quantities by negotiation.
Industrial Electronic Supplies (Stockport) Ltd., 181a Bramhall Lane, Davenport, Stockport, Cheshire.

Varicap tuning

Britain's

locator kit

Make sure you succeed with an ICS home study
course for C and G Electrical Installation Work &
Technicians Radio/TV/Electronics Technicians.
Telecomms Technicians and Radio Amateurs.

COLOUR TV SERVICING

TECHNICAL TRAINING
Home study courses in Electronics and Electrical

.Engineering, Maintenance. Radio, TV. Audio,
Computer Engineering and Programming. Also
self -build radio kits. Get the qualifications you
need to succeed.
Free details from:

INTERNATIONAL
CORRESPONDENCE SCHOOLS.
Dept 731, Intertext House, London SW8 ILIJ.

SThoroughly professional finish
As seen on BBC1 and BBC2 TV

Panels 2 x AC128 3 Slugged Coils, 3 Slide

Five transistor circuit
Send s.a.e. for leaflet

Ferrate Chokes etc. £1 .20 c.p. Vaiupaks. P9 100
STMIca Caps 67p c.p. send 10p for Lists of others

plus Panels etc. Refund on purchase. 7 lbs
Assorted Components £2 P.p.
J.W.B RADIO
2 Barnfleld Crescent, Sale, Cheshire PA33 1NL

Mall Order only

Postage In brackets

GREENBANK

ELECTRONICS.

New

components. Digital Clock chip AY -51224i -data £366, data alone 16p (refundable on order). DL747 0-6in
"Jumbo" LED display now only £2-04.
'2W Carbon Film Resistors 4-7 ohm to
4.7 Meg Ip each. Triac TAG 250-400
8A 69p. D32 disc 23p. 1N914/4148 3p.
2N370273704 9p. Post free, add standard VAT. 94 New Chester Road,
Wirral Merseyside L62 5AG.
SERVICE SHEETS

MICROPHONES: AKG D109, £12.65;
AKG D202E1. £43.45; AKG D190C,
£1870; AKG D190E, £20; AKG 1)224,
£55; Sennheiser MD211N, £49-50; Sennheiser MD413N, £29-70. All brand new

and boxed. Send CWO to J. J. Francis
(Wood Green) Ltd., Manwood House,
Matching Green, Harlow, Essex. Tel:

SERVICE SHEETS for over 6,000
models of Television, Radios, Transistors, Stereo, Tape Recorders,
Record Players, etc., at only 30p plus
S.A.E. with free Fault -Finding Guide.
Over 50,000 sheets in stock for 10,000
models. S.A.E. enquiries. Catalogue

20p plus S.A.E. Hamilton Radio, 47
Bohemia Road, St. Leonards, Sussex.
Telephone Hastings 429066.

Matching 476.

BELL'S TELEVISION SERVICES for

tronics. Offers to G. May, 4 Genoa

Service Sheets, Manuals, Books on
Radio's TVs etc. Service Sheets 40p
plus S.a.e. Free book lists on request
Back issues of PW, PE, EE, TV available 25p + 7p post. S.a.e. with enquiries-B. T. S. (Mail Order Dept.)
190, Kings Road, Harrogate, Yorks.

RECEIVERS and COMPONENTS

MISCELLANEOUS

EVERYDAY ELECTRONICS, Volumes

1-2 bound, Volume 3, complete, mint.
Offers? M. Georage, Christ's College,
Cambridge.

THREE VOLUMES Everyday ElecRoad, Leeds 12, Yorks.

LOWEST COST IC SOCKETS. Use
Soldercon IC socket pins for 8 to 40
pin DIL's. 70p for strip of 100 pins,
£1-50 for 3 strips of 100, £4 for 1000.
10p p&p for orders under £2. Add
8% VAT. Instructions supplied-send
sae for sample. SINTEL, 53e Aston
Street, Okford. Tel: 0865 43203.

WELLS. Components
from Ballard's, 108, Camden Road,
Tunbridge Wells. Tel: Tunbridge Wells
31803. S.a.e. for all enquiries.
TUNBRIDGE

COMPONENTS GALORE. Pack of 500

mixed components manufacturers surplus plus once used. Pack includes
Resistors, carbon and W.W. capacitors various, transistors, diodes, trimmers, potentiometers etc. Send £1-1-10p
p. and p. c.w.o. to CALEDONIAN COMPONENTS, Strathore Road, Thornton,
Fife.
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metal

You only need soldering iron.

Copper Clad Paz Panels 54." x 5.1. 6-60p c.e.
7t" a 9". 6-E1.30 c.p. Silicon Diodes 8.50V
10 on Tagboard 50p c.o. T.V. Convergeance

Or Phone 01-622 9511 (all hours)

FOR SALE

selling

3 Ass. M.C. meters X540 (40p). Large Computer
Panels. 35-50 Transistors, Long. Leads Sip (40p).

Make the most of the current booml Learn the
techniques of servicing Colour and Mono TV eats
through new home study Courses, approved by
leading manufacturers.

best

Weighs only 22oz.
Speaker and earphone operation
Knocks down to only 17In.
Prebuilt search coil assembly

1.

screwdriver, pliers and snips

Gar

Switches, 11 W.W. Pots, 3 Carbon Presets, 2

C AND G EXAMS

TREASURE TRACER
MK III Metal Locator

Co.,olete £9,80
Kit

AERIAL BOOSTERS -53 30

VALVES BARGAINS

ANY 3-30n, 10-75p, 50-£3-30.

£13.75

LOUD 6v SIRENS for burglar alarms,
etc.- (new and boxed), £120, add 10p
P.P. List 6p. Grimsby Electronics, 64
Tennyson Road, Cleethorpes, South
Humberside (callers to Lambert Road,
Saturdays only.

GADGETS GALORE!!
* READY BUILT + TESTED *

Signal Injector El -95 Signal Tracer
Logic Probe £4.45 Noise Generator

/2.95
£645

E3-54 Continuity Tester £345
Metronome
Automatic Transistor Checker £15.25.
Prices Include U.K. Postage and Ba teries

S.A.E. list to.
G.K. SERVICES.
13 Westdale Road. London SEll SBQ

-Mall Order Only-

CONSTRUCTION AIDS. Screws, nuts
spacers etc., in small quantities.
Aluminium panels punched to spec. or
plain sheet supplied. Fascia panels
reetched aluminium to individual
quirements. Printed circuit boards -

masters, negatives and boards, one-

off or small numbers. Send 6p for list.

RAMAR CONSTRUCTOR SERVICES,
Stratford -on 29 Shelbourne Road,
Avon. Warks.
MULTIMETER

Type U4324
20,0000/V. Overload protected,
Ranges; 0.6, 1.2, 3, 12, 30, 60, 120,

600. 1200V DC; 3, 6, 15, 60, 150,
300, 600, 900V AC; 0.06, 0-6, 6.

60, 6013mA. 3A DC; 0.3, 3, 30,'

300mA, 3A AC;

5 resistance
ranges to 5M D.dflis, -10 to + 12.
Size 167 x 98 x 63mm. Supplied

Telephone (0423) 55885.

We make three types of aerial boosters B45 -UHF TV, B12 -VHF -TV, B11 -VHF -Radio.

Built, tested

and guaranteed

El .10 VAT
.. 78p VAT P&P 50p,
MINIKITS ELECTRONICS.
6a CLEVELAND ROAD,
(Mail order only;
LONDON. E18 2AN
P 50p

complete with test leads, clips
spare diode and Instructions,
ONLY £1000.

PC ETCHING KIT
Contains lib Ferric chloride, DALO etch -resist

pen, 100 sq ins copper clad board, etching dish,
abrasive cleaner and Instructions. £340
FERRIC CHLORIDE

Anhydrous to Mil -spec In double -sealed lib
packs. lib sop; 31b 51-65; 10Ib E4411.

VEROBOARD

ECC82, EF80, EF183, EF184, PCC189, PCFBO,
PCF802, PCL82. PCL84, PCLE5/805, PFL200,

100 sq ins 01, 015 & 0-2" good -size °Rettig (About
8 pieces) E1-10.

COLOUR TV VALVES-PL508, PL509, PY500-

Miniature type, mains primary, 100mA see.
6-0-6V 85in, 9-0-9V alp; 12-0-12V 15p. 18-0-16V
with 9V tap @ 18A £2.

PL36, PL504, PY800, PY88.

25p each.

Prices includes VAT, P&P 10p, SAE-leaflet
Electronic Mail Order Ltd, 62 Bridge Street ,

Ramsbottom. Bury, Lancs. Tel RAMS 3036.

SUPERB instrument cases by Bazelli,
manufactured from heavy duty P.V.C.
faced steel. Hundreds of Radio, Electronic and Hi-Fi enthusiasts are choosing the case they require from our
range of over 200 models. Generous
trade discount, prompt dispatch. Free
literature, Bazelli, Department No. 24,
St. Wilfrids, Foundry Lane, Halton,
Lancaster, LA2 6LT.

TRANSFORMERS

COMPUTER PANELS
albs asatd £1.40; 71b E2.50; 58Ib MG; 12 high
quality ;lanais with trImpots, power translators,
IC's etc. £2 50. Pack of boards with 500 components inc. at least 50 transistors 001).

OREENWELD ELECTRONICS[E10]
51 SHIRLEY PARK ROAD,
SOUTHAMPTON 801 4FX

Tel (0703) 772501. Also at 38 Lower Addiscombe
Rd, Croydon & 21 Deptford Bdy SE8.

ALL PRICES INCLUDE V< VAT AND UK

POSTAGE. SAE LIST. ENQUIRIES. CALLERS
WELCOME.

Everyday Electronics, March 1975

Mr
HOME SCIENTISTS

Get the key to a FANTASTIC WORLD of
previously UNHEARD -OF -PROJECTS.
The NEW Boffin catalogue lists DOZENS
of

INSTRUMENTAL

ELECTFiDillhil

AUDIO

Ali components are beautifully encap-

HIGHLY UNUSUAL, LOW-COST

BARGAINS, READY -BUILT MODULES.
Here are just a few examples, there are
stocks more!
Dazzling MINI -STROBE (pocket size)
PEOPLE DETECTOR
Big -Ear SOUND -CATCHER
Mini DREAM LABORATORY

a -90
f3.20

The most versatile electronics kits

sulated
in
unbreakable transparent
plastic blocks. Perfect connections are

EFFECTS

E3-20

£3.20
it though!

Don't take our word for

Electronic fun for all ages

made WITHOUT SOLDERING, SCREW-

ING OR WIRING

INCREDIBLE VALUE.

GET A COPY & SEE!
SEND ONLY 20p, and we'll RUSH YOU
A COPY (YOU'LL GET THE GOODIES'
JUST AS QUICKLY T001)

dis-

FUN-all kits operate from 9v. battery

ALL COMPONENTS AND PRINTED CIRCUIT

-BOFFIN PROJECTS
4 Cunliffe Road, Stoneleigh,
Ewell, Surrey

Build,

mantle and rebuild projects any number
of times and invent your own experiments
too.
COMPLETELY SAFE. Instructive and

SUPER "FUZZ'. UNIT KIT. CONNECTS
BETWEEN GUITAR & AMPLIFIER. OPERATES FROM 9v BATTERY (not supplied).
BOARD WITH FULL INSTRUCTIONS. KIT

only.

PRICE: 43.00 post paid.

every kit. No previous knowledge is

with

VALUABLE MANUALS included

required, even with the largest kits.

(Mail Order U.K. Only)

CREATE "PHASE"

EFFECT

KIT 2A-30 projects £10-45.

ON YOUR

KIT 3A-I00 projects C20-45. As 2A

plus electronic birds, cats, sirens, organs.
metronome, guns, light and sound,
burglar alarms, etc.

EFFECT AT THE TURN OF A KNOB. OPER-

LOUDSPEAKERS

ATES FROM gy BATTERY (not supplied)
COMPLETE KIT OF COMPONENTS WITH

Speakers, kits and
cabinets for D.1.Y.,
Hi Fi, P.A., Disco,
etc. by EMI. Pane,

3ADX-l05 projects £25-25. As 3A plus
solar cell experiments and complete
sophisticated control panel, etc.

PRINTED CIRCUIT BOARD & FULL INSTRUCTIONS. KIT PRICE: £3-00 post paid.

4ADX-150 projects L31-95. As 3ADX
plus Relay and Meter experiments; ion
concentration-, volume-, out -put-,

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

Goodman',

Baker, Kef, Elac,
Richard
Allan,
Wharfedale, etc.

field intensity-, volt-, resistance meters.
ammeter, illuminometer, etc. and many,
many more.
ADD-ON parts and manuals available as
required.

PLEASE ADD V.kT. TO ALL ORDERS

DABAR

Send stamp for

The three larger kits include Mee.
trical experiments too.
All prices include Battery, Manual,
VAT & p. & p.

ELECTRONIC
PRODUCTS

free booklet"Choossng a speaker"

WILMSLOW AUDIO
Dept. EE. Swan Works. Bank Scuare,
Wilmslow, Cheshire SK9 INF
Tel. Wilmslow 29599

Cheque/P.O. (or 6p for literature) to:
Saii,lamon guaranteed

90. LICHFIELD STREET.
WALSALL, STAFFS. WSI 11.12

GIRO NO. 331 7056 ACCESS ACCEPTED
C.W.O. only. P. & P. 10p on orders below (.5
Discount: E10-10%, £20-15% (except net items)
Export Order enquiries welcome (VAT free)

Radios,

amplifiers,alarms.microphones, more, etc.

RECORDS, TAPES ETC., UNIQUE CIRCUITRY
PHASE
ENABLES YOU
TO
CREATE

ELECTRONI-KIT LTD. 408 St...lohn's Street,
London, EC1. [01-278 4579

SPECIAL RESISTOR KITS (Prices include post & packing)

10E12 SW KIT: 10 of each Ell value, 22 ohms-I M, a total of 570 (CARBON FILM 5%), £3.63 net

10E12 5W KIT: 10 of each E12 value, 22 ohms -1 rl, a total of 570 (CARBON FILM 5%), £3.83 net
25E12 SW KIT: 2.5 of each E12 value, 22 ohms -1M, a total of 1425 (CARBON FILM 5%). £8. 35 net
25E12 5W KIT: 25 of each E12 value. 22 ohms-IM, a total of 1425 (CARBON FILM 5%), 01.45 net
5 EW KIT: 5 of each E12 valve, 10 ohms -1M. a total of 305 (METAL FILM 5%). Ct.85 net

Official Orders accepted from

Educational & Government Departments

DUE TO CURRENT WORLD SHORTAGES, RESISTOR KITS MAY TEMPORARILY CONTAIN

ALL PRICES INCLUDE VAT
WATTAGE OR VALUE SUBSTITUTIONS.
RESISTORS
MULLARD POLYESTER CAPACITORS C280 SERIES
CF-High Stab Carbon Film, 5% MF-High Stab Metal Film, 5%.

250V P.C. Mounting: 0 -01LIF, 0.015pF, 0 -02.2pF, 0-033pF, 0-0478F, 35p. 0.068µF,
0 1pF, 45p.
15gF, 44P. 0-22PF, 5-4p. 0-33µF, Op. 0.47µF, 9p. 0.68µF, 12p. 1pF,
ISp. I -5pF. 2.3p. 2.2µF, 26p.

MULLARD POLYESTER CAPACITORS C296 SERIES
400V: 0.001µF, 0.0015gF, 0-00224F, 0 -0033pF, 0 -00-47pF. 2J -p. 0 -0068pF, 0 OlpF,

.015pF, 0-022,F, 0033µF, Sip. 0-0475F, 0.0685F, 0.1µF, 4-fp. 0.15µF, 6fp.

0 -22gF. flip, 0 -33gF, 12p. 0-475E, 14p.

160V: 0-010, 0.015gF, 0. 02.2gF. 3p. 0.047µF, 0 -068gF, 34p. 0 1pF. 45p. 015µF,

W. Type Range
22-1M
CF
.J.

5

CF
CF
MF
MF
MF
MF

f
Z

f
I

22-2112

1-99

100-499

1

I

22-1M
10-2M7

2

10-2M2

2

10 -IOM

3

I

500-999

0.75
0.75
0-75
1.54

0 -60

I -43
1-98

I -21
I -81

0.60
0.60

1.32

50V: (pF) 22. 27, 33, 39, 47, 56, 68, 82, 100, 120, 150, 180, 220, 270, 330. 390, 470,
560, 680, 820,1K. I K5, 2K2, 3K3, 4K7. 6K8, (gF) 0-01, 0015, 0-022, 0.033, 0-047.
Zip. each. 0 -1. 30V, Sp.

PRESET SKELETON POTENTIOMETERS

(pF) 10, 15, 22, 33, 47, 68, 100, 150, 220, 330, 470, 680, 1000, 1500, 2200, 3300,
4700 6800 10000 4}p.

1 -OpF 63V 6ip
-5µF 63V 6-5p

2-2aF 63V 65p
33pF 63V 65p
4 7t4F 63V 650
6-8pF 63V 649)
10oF

25V 6

10.uF

63V 6tra

!St&
15tIF
160F

220F
2.2pF

320F
33pF
33pF
32pF
47pE
47pF

16V 6fp

63V 6415

40V 64-p

25V 640
63V 64p
10V 6-5p

I6V °fp

40V 6fp

63V 640
10V 6fp
25V 64p

470 63V Op

IkkepF

16V 6-fp

68,2F
100gE

63V 12p

100gF
150gF
150pF

63V 14p

10V 6its

1000 2.5V 65p
16V 6-59

63V 15p
220gF 6-4V 6-4-p
220pF 10V 6-fp
220gF I6V Op
220gF 63V 2Ip
330gF I6V lip
330pF 63V 25p
4700F 6. 4V 9p

4700 40V 20p
680pF
680µF

16V ISp

40V 25p
10000F I6V 20p
1000gF 25V 25p
1500AF 6.4 15p
15000F I6V 25p

2.2005F 10V 259

3300pF 6.4 26p

VEROBOARD o.

I

o - 15

36p 36p
33p 15p
42p 46p
36p 36p

74 x 5"
2+ x 33"

3/ x 5"

35 x 33"

01012ES
11,14001 6.4p

2.2p 22p

IN4006 1413
1N914 7p
1N916
7p

TRANSISTORS
AC127 Mita BC2I2L 12p
ACI28 22p BC2I3L 12p

0A5 42p
0A47 9p
OA8I 11p

Insertion tool
Track Cutter
Pins, Pkt. 50

BC107
BC108
BC109

11p

BC] 49

lip

8CI48

I2p

13p
12p

BCI82L 12p
BCI83L 12p
BCI84L 13p

Everyday Electronics, March 1975

73p 73p
56p 56p

BC2I4L 17p
0C44 18p
0071
I3p
OCR'

16p

0C170 23p
TIS43

33p

2N2926 lip
2N3702

I

1p

55x16
3x7

4-2x108
6.6x13

UP to IMO
SUB -MIN 0-05W Vertical, 1000 to 220K 0 5p each

LEIGHTON ELECTRONICS CENTRE
(E.E.) 59 North St., LEIGHTON BUZZARD,
Tel. Leighton Bustard 2316
(Std Code 05253)

Reds.

CATALOGUE No. 4-20p

Carbon Track 5K a to 2M 12, log or lin. Single. 165p Dual Gang 46p. Log Single with switch 26p
Slider Pots. 10K. 100K, 500K. 30mm, 34p. 45mm. 47p. 60mm, 55p.

IN4005 12p

24 x 5" (Plain)
25 x 31" (Plain)
5 x 35" (Plain)

3.9x10-5

POTENTIOMETERS

9p 9p
- 19p
- 16P
- 29P

2f x 1"

2-4x7.5

MINIATURE 025W Vertical or horizontal 6p each I K, 2K2, 4K7, 10K. etc.

B. H. COMPONENT FACTORS LTD
Miniature Millard Electrolytic

0.99

Size min

8x175
3-52
3-08
2.75
10-10M
4.5
(price in pence each)
For value mixing prices, please refer to our catalogue.
VALUES AVAILABLE-E12 Series only. (Net prices above 100.)
2

POLYSTYRENE CAPACITORS 160V 5%

1-1

1 -65

5p. 0 -22pF, 54p. 0 33itF, 6-p. 0.470F. 8fp. 0 -68PF, 12p. 1pF, 140.

MINIATURE CERAMIC PLATE CAPACITORS

1000r.-

0-55
0-55
0.55

1N4002 lip
IN4003 9p

1N4004 91-p

BA100 10p

ELECTROLYTIC CAPACITORS. Tubular & Large Cans

PLUGS
DIN 2 Pin

12p
(uF(V): 1)25, 2/25, 4/25, 4-7/10, 5125. 8/25, 10/10, 10/50, 16/25,
3 Pin 13p 22/63. 25/25. 25/50, 32/25. 50/25, 100/10, 100/25. 610. 50150, Ip.
5 Pin 180° 16p 100150, 200/2.5. 1 p. 250150. 18p. 500110.
I p. 500/25. ISp.
20p
Std. Jack
500)50, 18p. 1000110, 15p. 1000/25, 22p. 1000150. 409. 2000110,
2,5mm Jack 13p 20p. 1000/100 90p. 2000/25, 30p. 2000/100, 95p. 2500125, 380.
Phono
6p 2500150, 62p. 3000150. 80p. 5000/25, 66p. 5000150, LI 10.
SOCKETS
HI -VOLT: 8,350, 19p. 161350 22p. 32:350, 33p. 501250. 200 ,
DIN 2 Pin 10p 100/100, 20p. 100/250. 30p. 32;500. 40p. 16
32 -r 321350, 60p
1

1

3

Pin

5 Pin 180°

10p
12p
15p

METALLISED PAPER CAPACITORS

250V: 0.05µF. 0 .1gF. 6p. 0.25. bp. 0.5µF. 7-5p. 1µF, 9p. 500V,
0-025.0.05, 6p. 0-1. 6p. 0.25, 74-0. 0 5, 9p. 1000V: 0 -01. I 1 p.
2.5mm lack I3P 0 - 022, 13p. 0 -047, 0 -1, 15p. 0 -22, 23p 0.47, 28p.
615
Std. Jack

0A200 8p Phono
PLEASE NOTE OUR NEW ADDRESS.
OUR NEW ELECTRONICS CENTRE IS NOW OPEN

IN

LEIGHTON BUZZARD AND ALL CALLERS ARE WELCOME.

AS WELL AS OUR NORMAL STOCK OF OVER 2000 PRODUCTS.
WE HAVE A LARGE RANGE OF SURPLUS EQUIPMENT, BAR-

GAINS AND CALCULATORS, ETC, ETC.

OPEN 6 DAYS. 9 to 12 30 - 1.30 to 5.00.

5E12 5W METAL
FILM. 5 each Value
10 0-1M. Total of 305
£3 25.
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At Last...

A Perfect
M

our comprehensive matching hi-fi
guide will start you assembling a quality
system of your own choice to suit your needs and your pocket and with no dud buys!
Now at last you can see at a glance what components will match up mechanically, electrically and financially - to produce the best possible sound for your money.
Basic specifications, recommended retail prices, generous discounts and the simplest
classification will combine to help you make the best selection from the wide range of
different makes available.
This authoritative 'map' of the hi-fi
jungle will appear regularly as an
updated section in Practical
Hi-Fi and Audio every month, starting
in the March issue with what makes a
perfect match for setups costing less
than £150.
NO GUESSWORK! NO MISMATCHING!
NO FRUSTRATION !

Plus our regular coverage of hi-fi
developments and commonsense
advice on hi-fi problems
PRACTICAL

HIFl
& AUDIO
March issue
OUT NOW 30p
168
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fftEE !
over 150
ways to

Practical Radio & Electronics
Certificate course includes a
learn while you build

3 transistor radio kit_
Everything you need to know

about Radio &

Electronics

..

maintenance and
repairs for a spare

riputyour,e

e.4 ,,3-

dE076Pc;gli

-succs
I./7ra, 9
17a 1E711
8,
sttO'coutse,chA,-,
a'ne

time income and

Your si4ect n-cw-

a career for a
better future.

engineera

p better future

-=0 am =BOUT OUT THIS COLIPONm saw ti

Tick or state subject of interest.
Post to address below.

I MECHANICAL
'Society Of

Engineers-

I A.M.S.E. (Mech.

n

(A.M.I.E.)
!CITY & GUILDS
Gen. Mech. Eng.
Eng.
Welding
Gen. Diesel Eng.

0

Institute of
'Engineer
&
Technicians

SECURITY

find out how
in just 2 minutes
That's how long it will take you to fill in the coupon. Mail it today and
we'll send you full details and a free book. We have 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 home study
course gets results fast-makes learning easier and something to look
forward to. There are no books to buy and you can pay -as -you -learn.

Why not do the thing that really interests you? Without losing a day's

pay, you could quietly turn yourself into something of an expert. Complete

the coupon (or write if you prefer not to cut the page). No obligation and
nobody will call in on you . . but it could be the best thing you ever did.
.

Others have done it, so can you
"Yesterday 1 received a letter from the Institution informing that my
application for Associate Membership had been approved. I can honestly
say that this has been the best value for money I have ever obtained, a view
echoed by two colleagues who recently commenced the course".
Student D.I.B., Yorks.
"Completing your course, meant going from a job I detested to a job that
I love, with unlimited prospects"-Student J.A.O. Dublin.

fl
1J

0

WorkeWork0
!Sheet M
Eng. Inspection
U
Eng. Metallurgy

Construction

Institute of

L.C.S.I.
City .4 Guilds
General Building
fall branches)

Draughtsmanship o
Technical
Drawing

r---;

'-'

COMMUNICATIONS

ECTRONIC
Fin&
GUILDS

City a Guilds

:.en. Electrical
gineering
,lectrical

tfistallations

dectrical Maths

romputcr
dectreinics
leCtnanie Eng.

actical Radio
Electronic,
(with kit)

Telecoms.

U

n
O

_I

ogramming

ryt'orbs dEment
Work Study
-en. Production

afka,KCICefit

kills
Quality Contro

Institute of the
Motor industry

Supplime ntar y
COUrbts for Na,.
CXrtificates.

U

0
0
0
C

G.C.E.
-choose from
58 '0' & 'A'

5

level subjects

U

AEC Acro

0

Gen. Arco Eng.

7
CONSTRUCTIONAL

-

Institute of Building
LI.O.B.
L.:
A.B.T. Clerk of
Works

7

C

Engineering Exams 0

D
O
O

C

Plastics

0

Radio Servicing

O

'tanning

`storekeeping

C...

Varrn Science

Radio Amateur
Exam

D
Li

Hydmulies
Structural Eng.

Institutions

City A Guild.
Auto Eng.
Gen. Auto EngMotor Afechanii.
Auto Diesel Eng.
Garage M'inent.

U

Estmates

Agricultural Eng
Council of Eng.

TV

A 3L1 I
MAA/Thri

rRODUCTION
nstitute of Cost
Management

El

GENERAL

AUTOMOBILE &
AERONAUTICAL

AGEMENT &

1.oputer

Gen. Radio
Erg.

E

Heating a Vent.
C
Dist. Clerk of
Works
G
Site Surveying
C
Health Engineering 0
Road Construction C
Quantities

RADIO & TELE-

(ELECTRICAL &

Coaching for many
exams. including
C & if:

0

POST TODAY FOR A
BETTER TOMORROW
To Aldermaston College,
Dept. TEE 03 Reading RG7 4PF.

These letters and there are many more on file at Aldermaston College,
speak of the rewards that come to the man who has given himself the
specialised know-how employers seek. There's no surer way of getting

NAME
Block capital, please
ADDRESS

ALDERMASTON COLLEGE

OTHER SUBJECTS

ahead or of opening up new opportunities for yourself. It will cost
you a stamp to find out how we can help you. Write to

POSTCODE

AGE

Dept. TEE 03 Reading RG7 4PF.
HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

Surveyors Institute

Engineering
Deeigners
(A.M.I. E.D.)
71
General
Draughtsmanship 0
Elec. Draughtsman.
ship
O
Architectural

1-.11

"My training quickly changed my earning capacity and, in the next few
years, my earnings increased fourfold". Student C.C.P., Bucks.

ENO OUT FOR YOURSELF

0

DRAUGHTSMANSHIP

n

L.

Accroditra by C.A.C.C.

Member of A .8.C.C.

..1
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LARGEST SELECTION OF ELECTRONIC
COMPONENTS AND EQUIPMENT.

LOW PRICES- MEAN LESS VAT.
You can build the Texan and Stereo FM Tuner
TEXAN 20 + 20 WAIT IC STEREO AMPLIFIER
Features glass fibre PC board, Gardners low field transformer, -4,--

5 -IC's, 10 -transistors plus diodes, etc. Designed by Texas
Instruments engineers for Henry's and, P.W. 1972. Supplied
with full chassis work, detailed construction handbook and all

(also built

£31.00 (carriage 50p)

and tested
E37 50)

STEREO FM TUNER Features capacity

diode tuning, lead and tuning meter Indicators
stabilised power supply -mains operated. High
performance and sensitivity with unique station
indication IC stereo decoder. Overall size in teak
sleeve 8" x 2f" x 65". Complete kit with teak sleeve
(also built and
tested E24895)

JOIN THE LARGE BAND OF HAPPY CONSTRUCTORS!
TRANSISTORISED MODULES

AMPLIFIERS (All single channel unless
stated)
£p
4-300
2004
104
304
555

555ST
E1208
608
410
620
Z40
Z60

SA6817

9 volt 300 MW
9 volt 250 MW
9 volt 1 watt
9 volt 3 watt
12 volt 3 watt
12 volt 15 + 15- watt
12 volt 5 watt
24 volt 10 watt
28 volt 10 watt
45 volt 30 watt
3035 volt 15 watt

1.75

2'79

2-18
3.95
4.10

45,150 volt 25 watt

24 volt 6 + 6

in. x 8 In.
chassis speakers
13

SAC14
SAC3D

CA038
CAO68

30p each or 50p

£4.80 carr., etc. 35p each or

£2.20

EW 15 watt 8 ohms with
£525
tweeter

350 20 watt 8, 15 ohm

£7-80 each
with tweeter
'Polished wood cabinet

50p pair.

Mullard LP 1186 FM tuner (front end) with
4.85
data 10-7 MHZ OIP

Mulford LP 1185 10.7 MHZ IF unit with

2.50
4.50
4.65

line receiver UHF transistorised tuners UK operation. Brand new. (Post/
packing 25p. each),
TYPE C variable tuning £2 -SO
TYPE B 4 -button push-button
(adjustable) E3 50
625

PA -DISCOTHEQUE

LIGHTING EQUIPMENT

450

Gorier Permabillty FM tuner (front end)
10.7 MHZ 0/P
4.20
6 volt FM tuner
FM5231 (tu 3) 12 volt version
SD4912 Decoder for tu3
SP621 6V stereo FM tuner
FM5231 (tu 2)

Sinclair FM tuner
Sinclair decoder for above
A1007 9V MW -AM tuner
A1018 cased FM tuner
A1005M (s) decoder for above

£7.95
£7.95
£7.95
£14.80
£11.95
£7.95
£4.80
£13-95
£7 50

Preamplifiers
Sinclair Stereo 60 Preamplifier
6-75
E1300
Cart/Tape Mic Inputs 9 volt
245
E1310
Stereo 3-30 mV mal cart 9 volt 4.75
FF3
3042

EQ25

Stereo 3 my tape head 9 volt

4.95
Stereo 5-20 mV Mag. cart.
mains
5.95
Mono 3-250 mV Tape/Cart;Flay
9 volt
5.95

P1070 3/45/6174-/9/12V. -5 amp

SE800A 1-15 VOLT 0 -SA stabilised

12.50

S N7421 N

TP1OS 2k c2/V

TW205 20k0/V
TW50K 50k0/V
EP1OKN 101,01V

AF105 50k D/V

Deluxe

(case £1-90)

S100TR 100kG/V
transistor tester

plus

22-50

p

440kHz-28mHz

19-50

voltmeter

22-50

RF

Generator

120kHz-500mHz

18-95

20Hz-200kHz

19-95

ITb22D AF Generator
'HM350 In circuit transistor tester
C3025 Deluxe

19-50

meter
6.95

1-300mHz

.77-145 Compact tran14.75
sistor tester
-I-G3-36 RIC osc. 20Hz-

19-75
5.75

"SE35QA De -luxe signal
tracer
12-95
.5E400 Mini -lab all in
one tester
15.50
C1-5 Scope 500,000KHz
(carr. £1-00)
43-00

C3043 5 CH FfA meter

5-75
1-300MHz
Resist. sub box 1, Post 2-40
Capacitator
I etc 200 2-10
2
amp variable trans-

formers (carr. £1)
6.55
Radio activity counter
0-10r (carr. £1)
9.97
Mains unit for above
3.75
(carr. 50p)

TAPE HEADS
Without doubt U.K.'s

2.25
3.20
5.50
3.30
3-30
7.80
7 -80

7.15
12-75
4.20

1750

beat

range of modular and complete

equipment. Lighting, mixing.

microphones. accessories,

speakers, amplifiers, lenses,
etc., etc.
FREE stock lists (Ref. No. 18)
on request CALL IN AND SEE
FOR YOURSELF at HENRY'S
DISCO CENTRE, 309 EDG-

WARE ROAD. TEL. 01-723
6963

High
Marriot XRSP/18 S Track
Med.

Marriot XRSP/36 f Track
Med.

new components supermarket at 404, Edgware Road,
Bargains Galore. Goodie
Bags. Components Etc.
EP27
Low Cost Seven
Segment
inch

1/3

2v 400mA HR 50p p.p. 15p.

PHILIPS 12V FLUORESCENT INVERTOR
for 8w fluorescent tube. Sup -

with instr,
£3-50 P.p. 30p

and tube

107 MHZ MINIATURE
CERAMIC
IF FILTER
40p per pair p.p. 15p

NEveys Rad;

514742714

SN7428N
SN7430N
SN7432N
S N743314

SN7437N
SN7438N
SN7440N
SN7442N
SN7443N
5.1744414

SN7445N
SN7446N

EXCLUSIVE

5 WATT IC
AMPLIFIERS

'TV(

Special purchase 5 watt Output

8-16 ohm load. 30"volt max.
DC operation, complete with
50p.

O

CALCULATORS
Sinclair Cambridge
Kit £9-95 (inc VAT)
Sinclair Cambridge
BuiltE12-95(incVAT) 222:
Sinclair Memory
£17.95 (inc VAT)
Sinclair Scientific £19. 5 (Inc

VAT) Sinclair Scientific Kit

£14.50 (Inc. VAT)

1-60
1.89

0-70
0-70

S147416214

5147416714

514748314

0.42
0-59
0.45
0.60
1.10
0-87
1-10

SN7484hf

1-00

SN74176N
SN74177N
SN74180N
5N74181N
SN74182N
SN74184N
5N74)8514
SN74190N

514746014

SN7470N
SN7472N
SN7473N
SN7474N
5/4747514

SN7476N
SN7480N
SN7481N
5N7482N

51474165N
SN7416614

SN74170N
SN74173N
SN74174N
5147417514

0.80
0-90
0-95

3.87
1-89
0-58
0-53
0-45
0.58

SN74191 N

SN74192N
SN74193N
SN74194N
SN74195N
SN74196N
SN74197N
SN74198N
SN7419911

RCA

CA30900

1-32
1.80
1.02
1-12
1.80
1-93
1.03
1.08
1.03
2-76
1.75
1-60
2.94
5-40

NE555
NE560B
NE561B
14E5628
NE567B

0.65
5-00
5-00
5-00
3-50

MC1303L
MC1304P
MC1310P

1-42

0.95
1-38

MC1458CF 0.77
MC1710CC 0-80

1-38
1-38

MFC4000P
MFC4010P
MFC6041)P

0.45
0-55
1.00

TBA800

1-50
1.50

0-88
1-89
0-96

1-68
0-95
0.50
0-70
1-00
0.65
0.72
0.90
1-26
1-75
1.00
0.95
2.00
1-00
1-00

1.38
1.76
1.76
1.60
3.00
2-52
1-66
1-57
1.10
1.26
1.26
1.26
3.95
1.26
1-80
1-80
2.00

CA3012
CA3014
CA3018
CA3019
CA3020
CA3022
CA3028A
CA3036
CA3046
CA3048
CA3075

2-00
2-00
2.00
1-30
1.10
1.20
1-20
2.77
2-52

CA3081
CA3089E

Sig netics

Motorola

Others

SN76003N

1.79
2-91

SN742741P 0-60
5N72748P
702C
709C
723C
728C
741C
747C
748C

LM309K
TA A960

0-81
0-75
0-39

0.90
0-45
0.50
1-00
0.61
2-00

1.75

Sinclair IC12,
6w amp

2'20

Cosmos Integrated Circuits. Full Range in Stock
AAZ13
AC107
AC128
AC187
ACY17
ACY39
AD149
AD161
AD162
AF117
AF118
AF139
AF186
AF239

BA X13
BC107
BC108
BC109
BC109C
BC113
BC147
BC148
BC149
BC169C
BC182
BCY32

Play
350
Bogen Type UL290 Erase 1-50
Miniature Stereo Cassette Rec/Play
2.25

0.79
1.27
1.27

SN7492N
SN7493N
SN7494N
SN7495N
SN7496N
SN7497N
SN74100N
SN74104N
SN74105N
SN74107N
SN74110N
SN74111N
SN74116N
SN74118N
SN74119N
SN74120N
SN74121N
SN74122N
SN74123N
5N77125N
SN74132N
SN74141N
SN74145N
SN74150N
SN74151N
SN74153N
SN74154N
SN74155N
SN74156N
SN74157N
SN74160N
St474161N

SN7491AN 1.00

0-16
0 16
0-36
0-38
0-41

75p
45p

0-22

1.63
0.47
3.87
0-70

SN74163N
SN74164N

erase

Record!Play

0-37
0-37
0.32
0.37
0-40
0.16
0-37
0.37
0-37
0-37

SN7485N
SN7486N
SN7489N
SN7490N

1.27
0.16
0-16
0.16

SN7448N
SN7450N
SN7451N
SN7453N
SN7454N

ASY27

R/RP1

0-25

SN7447AN 1-60

75p

Marriot BXIZE 343 t track

0.16
0.16
0.16
0.16
0.16
0-16
0-42
0.42
0-23
0.26
0-16
0.25
0-30
0-36
0.72
0.33
0.36
0-16
0.33

SN7441AN 0-92

XRSP 17;18136 (XES11)

Marriot Erase Heads for

£2-85 Printed Circuit Panels.

BATTERY

5N7422N
SN7423N
SN7425N
SN7426N

1-75

data. Price £1.50 each or 2 for

L450 RECHARGEABLE

plied

3-50
5-00

H/RP Single Track Rec/

NOW OPEN
SUPERMARKET
Come and browse round the

2 -SO

5N7414N
SN7416N
SN7417N
SN7420N

Marriot XRSP/63 1 Track
High

Track

Led. Digit Height
£1-35 pp 15p.

Po-mer Supplies Mains Input

(chassis -rest cased)

470C 6/7-5/9V 300 MA with ad'rs
P500 9 volt 500 MA
HC244R 3/6/7549v. 400 MA stabilised
P11 24v. 4 amp. 3-30
P15 28V. -} amp
.P1080 12V IA 4.70
.P1081 45V 0-9A
P12 44-12V. 0.4-1 amp
SE101A 3/619/12V. 1 amp stabilised

6.25
10.00
11-25
9-95

514741314

Marriot XRSP/17f Track

FM andAM Tuners and Decoders

SN741 ON

SN7411N
SN7412N

C3042 SWR Meter
1.25
6.30
11.75
14.95
6.95
10-50

SN7400N
5N7401N
SN7402N
SN7403N
SN7404N
SN7405N
SN7406N
SN7407N
SN7408N
SN7409N

Robust
7.50
TP5SN 20kG/V (Case £2) 8-25

-t-Tk20D

pr.)
150 TC 10 watts

6'95

AM,IFM Modules

data

OSC with case
7-70
111-2 20k0/V slier type
5-95
THL33D (L33DX) 2kG/V

200KHz

12 volt 25 + 25 watts 8 ohms
Mains 5 watts 4-16 ohms
Mains 7 + 7 watts 8 ohms
Mains 15 + 15 watts 8 ohms
9 volt 15 + 1! watts 8 ohms
12 volt 3 + 3 watts 8 ohms

LP -1157 AmfModule
LP1171 Am/FM Module
LP1179 Am/FM Front End

114323 20k 0 /V plus 1kHz

tTk65 28 Range valve

(Carr./packing

Amplifiers with controls
01210
R500

J4317 200 Al with case 16-50
J4341 331,11N plus transistor steel case
10-50

680R Multi -tester
18-50
1-7k4OACMultivoltmeter 19.75
1-Tk15 Grid dip meter

8 ohms twin cone

10.20

'IC', 12 -extra 10%; 25 -extra 15%; 100 -extra 20%.
Ep
Ep
£p

CAP

J43520k51/V with
steel case 8.75

SUPERTESTER 680R

PURCHASE

5'95
5'10
4'05
4.95
9'95
5.45

4 201ra /£V
with case 9-25

NEW REVOLUTIONARY

EMI SPEAKERS
SPECIAL

Tuners - Power Suppliers - Amplifiers

EXTRA DISCOUNTS
Semiconductors -Any one type or mixed SN74 Series

p

J431320k0N with
steel caso 12-50

necessary parts. Full input and control facilities. Stabilised
supply. Overall size 155" x 21" x Si" mains operated. Free

£21.00 (carriage 50p)

74 SERIES & LINEAR

Carr/packing
J4320

teak sleeve with every kit.

ALL PRICES SUBJECT TO 8% VAT

TEST EQUIPMENT
MULTIMETERS

BA115

BC739
BCY55
BCY70
BCY71

BCY72
.BD124
BD131
6E115
6E180
13E194

BFX13
BFX34
BFX88
BFY50
BFY51
BFY64
BFY90

0.12
0-51

0.15
0-21

0-40
0-78
0-50
0-44
0-44
0.24
0.57
0-41

0-48
0.44
0-33
0.10
0-05
0-14
0.13
0-14
0.16
0-15
0-10
0.08
0-10
0.15
0-12
0.85
1-50
2.64
0-18
0.22
0-12
0.65
0.42
0-20
0-36
0.10
0.26
0-70
0.24

BLY36
BSX20
BU105
BY100
BY127
BYZ13
C1060
GET111

GET115
GET880
LM309K
MAT121
MJE340
MJE520
MJE3055
MJE2955
MPF105
NKT404

0A5

0A81
0A200
0A202
0C28
0C35
0C36
0C44
0C45
0071

0072
0077
0081

0083

0C140
0C170
0C200
OC202
OCP71
ORP12
ORP60
P346A
TI L209

6-00
0.13
2.20
0.27
0.12
0-42
0-54
0.72
0.90
0.60
2.00
0.25
0-47
0.63
0.77
1-27
0.36
0-66
0.72
0.18
0.08
0-06
0-66
0.55
0-60
0-20
0-20
0-18

TIP42A
TIS43

V405 A

ZTX108
ZTX300
ZTX302
ZTX500
214697

2N706
214930

2N987
2N1132

0-90

0.28
0.22
0.08
0.13
0.18
0.13
0-16
0-12

Olt
0.42
0.24

2141304
2141613
2141671
2142147

0-29
0-21
1-20

5N2160

0-78
0-12
0-11
0-48

2142926
2143053
2143054
2143055
2143440
2143442
2143525

2N3614
2N3702
2N3714
2143771

0-7t

0.45
0-58
1

39

0.91
0-65
0.11
1-41

1.77
2.40
2.10

0-28
0.54

2143773

0-29

2143819
2143886

0-38

2N3903

0-15
0.14
0-15
0-34
0-30
0-60
0-54

0.27
1.14
0-30
0.54

2N3790

2144002
2144126

0-90
1.20
0-60

2N4871

0-55
0.18

40550
40408
40486
40636
40430

0-20

0.21

0.20
0.36

TIP29A
TIP30A
TIP31A

0 45
0-57

0.31

TIP41 A

0.74

0 61

245457
25303
40361
40362

0.72

0.45
0.40
0.50
0-85
1-00
0-85

Send for free list No. 36

ectrontc entres
and
404.406 Electronic Components & Equipment 01 402 8381
Electronics
309 PA -Disco Lighting High Power Sound 01-723 6963
Centres Open
303 Special offers and bargains store
9 ant - 6 pm
All marl to 303 Edgware Road London W2 78W
Prices correct at time or preparation Subject to change without notice E.S0 E

