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meet the precision
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Precision Instruments supplied with _standard detachable
copper chisel face bits. Standard temp. 360°C at 19/23/27

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

For perfection
in soldering

11076 L646
BIT SIZE 1/4"
6.34 mm Dia.
27 watts.

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

£2.18 f £2.12

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

£V96

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

ADCOLA Instruments
are of impeccable qual-

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

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

thermallycontrolled ADCOLA
Element and the tough steel

construction of this production
tool. ADCOLA day after day.

Send for NEW
catalogue today

ADCOLA NODUCTS LTD. ADCOLA HOUSE GAUDEN ROAD LONDON.S W4 6LH
Postage,packing paid on orders over E2 under E2.add £0.10

Models required
Enclosing P/O or cheque for
Name
Address

EE7

Are you alright
for Jacks?

Ask for Rendar Jack plugs and sockets al your local
stockist. They come in a wide variety of configurations.
and in cases of difficulty can be ordered DIRECT from
the Rendar factory. rStandard, mini and sub -miniature sizes...plugs in both
screened and unscreaned versions socket bodies in high melting
point thermoplastic several unique features (some protected by UK
and US Patents) ... Post Office and NATO specifications.
If you want to study all the facts and figures, all the ingenious con-
struction details, send for the Rendar Electronic Components Catalogue
of techrical data sheets covering their entire range of products.
The cost of the catalogue is 25p. including P & P. and it's money very
well spent

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

A IRS
CHECK

INDICATOR

0gVltF11.

GIANT POWER rv,1.1t,TE,,,,,,.

BROADCAST RECEIVER
111113 is I IC DC P011111SUPN.1 SYSTEM

11/13/13111111 phis SW IN 811TE RI BOOSTER

OUR PRICE+40p P. & P. £10.50
THIS NEW 1972 RADIO. N.
3 VHF BANDS. Pick+ op Aircraft
Transmissions, Pop Pirates, Tails.

Ambulances, Local Radio, Continental and
all BBC, VHF Stations plus fascinating

Public Service Transmissions we are not allowed to mention!
Even TV sound in certain areas. PLUS A SPECIAL

WEATHES-BAND. Fnsitiency range, MW54,1-1Moil K11%. 441-
11P0111%, A irbarcl 145 1111%. VIII" 145-175M11%,

conductors -17 l.'s, -i-tors, II tide and Mits....IA.4, Automatic Ireiii
control. 31' is aerial. Suns off main. Al' 41301750 volts or off 4 I

batteries, or use re .chargeable nickel alkali cell. Finished in strong !cat her
grained case with carrying handle. Approx. sire 101. A 111`," 4 31". Written
guarantee. Special magnetic ear -piece for personal listening, dry batteries FREE.
HURRY! Limited quantity trim Soule Sound. Fully guaranteed.

4143

Tune into the world with this amaaIng world
radio. A truly exceptional unit in performance
and look. -leatherette with sirdc- st..eI trim.
Looks good anywhere. I . i .1,'

with standar. I
directly into
mains supply. I I If 4, ...1.r f.

theriniAtor. traumal ferrite rtcl
antenna plus tele4copic aerial.
Separate tone, volume and tuning
controls with posh- but .elect
for the 8 WAVEBANDS. C,Pm010,.
with earphone for personal

listening. F'requencv range, Long wave
150-350 Kc, Medium 353-1,1115

arine I 6 4 Short Wave 12-24Mcs.
MrVHF Aircraft 10S-135 Moe.

PUBLIC SERVICE BANDS 135-174Mcs. Fully

.1.8 -The Ministry of Past ih Telecommunications has pointed out Mat a
licerve (not generally °callable to the ;midis) is required for reception of trans-

missions icy Fire Brigade, Aircraft, Shipping. etc.

SONIC SOUND iDept. ED8), 372 EDGWARE ROAD,
LONDON, W.2. Tel. 01-723 0094.

AUDIO LTD. Callers welcome Monday to Saturday
9 a.m.-6 p.m.



HOME RADIO (Components) LTD , Dept. EE, 234-240 London Road, Mitcham,CR4 3HD. Phone 01-648 8422
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For the benefit of those who have a scientific rather
than a literary bent, may we explain? Omar Khayyam was a
Persian Tent Maker who lived in the 11th Century. He was
also a Poet, Philosopher and Astronomer. Thanks to the
fine translation by Edward Fitzgerald, his best known work
is the exquisite "Rubaiyat". It was first produced in England
as a pamphlet and offered at sixpence. It didn't sell and
was reduced to twopence. As there are only three known
copies left in existence you may imagine what they are
worth today!

One of the best known verses runs as follows:
Here with a loaf of Bread beneath the Bough,
A Flask of Wine, a Book of Verse and Thou
Beside me singing in the Wilderness
And Wilderness is Paradise enow.

Our " new look " cata-
logue is hot off the press!
Larger pages, many new
items and pictures. Now,
more than ever, it is a
" must " for every keen
constructor.
Full details of our popular
Credit Account Service
are given in the catalogue.

The price of 75p applies only
to catalogues purchased by
customers in the U.K. and to
BFPO addresses.

Hamm Ramo

We hope that throws some light on our cartoon. If you read
the poem you are bound to come to the conclusion that
O.K. liked his tipple-obviously a thoroughly "good type".

What's all this to do with Electronics? You may well ask!!!

Nothing really, but atter all, this is the Christmas Number,
so we should be able -o let cur hair down. In any case we
are sure you must already know that we produce an excellent
Components Catalogue which will make interesting holiday
reading for you, listing as it does some 6,785 items (over
1,750 illustrated) and costing only 75p including postage
and pack ng (only 55p if you collect it). It also contains 10
vouchers (each worth 5p when used as directed). Are you
convinced? No? Well you'd better go out and buy Omar's
"Rubaiyat" instead!

POST THIS COUPON with your cheque

or postal crder for 75 pence

Please write jour Name and 4ddress in block capitals

Name

Address

HOME RADIO (Components) LTD
Dept. EE, 234-240 London Rd., Mi:cham, CR4 3HD
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YATES ELECTRONICS
(FLITWICK) LTD

DEPT. E.E., ELSTOW STORAGE DEPT.
KEMPSTON HARDWICK,

BEDFORD.

RESISTORS
1W Iskra high stability carbon film -very low noise-capless construction.

W Mullard CR2S carbon film -very small body size 7.5 x 2.5mm. 4W 2°,.,
lectrosil TRS.
Power Values Price
watts Tolerance Range available 1-99 100+

* 5% 4.70-2 - 2M0 E24 1 Op 0.8p
* 101Z 3  3M(1-10MCI Eli 1 -Op 0.5p
4 207. 100 -IM E24 3 -Sp 3.0pi

IVORYET

I A, 10-3.90 El2 1.0p 0 8p
4 50/ 4.70-1M0 E12 1.0p 0.5p
4 10et, 10-100 Eli 6p 5  Sp

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

DEVELOPMENT PACK
0.5 watt 5% Iskra resistors 5 off each value 4.70 to IMO.
E12 pack 325 resistors L340. E24 pack 650 resistors 14.70.

POTENTIOMETERS
Carbon track Skil to 2M0. log or linear (log 4W. lin 4W).
Single. 12p. Dual gang (stereo), 40p. Single D.P. switch 24p.

SKELETON PRESET POTENTIOMETERS
Linear: 100. 250. 5000 and decades to SMO. Horizontal or vertical P.C.
mounting (0.1 matrix).
Sub -miniature 0.1W, Sp each. Miniature 0.25W, 6p each.

TRANSISTORS
AC107 15p AFI24
AC126 lip AFI25
ACI27 lip AFI26
ACI2B lip AFI27
ACI31 lip AFI39
ACI32 12p AFI78
ACI76 12p AF I80
ACI87 22p AF181
ACI88 22p BC107
ADI40 SOp BC108
ADI49 4Sp BC109
ADI61 33p BCl47
AD162 36p BC148
AF I 14 20p BCI49
AFIIS lOp BCI57
AFI 16 20p BCI58
AFI 17 20p BCI59
AFI 17 38p BC 187

lip 80131
20p 80132
20p BD I 33
20p BFI 15
31p BFI73
31p BFI77
40p BF178
40p BF 179
9p BFI80
9p BFI81
9p BFI94

13p BF195
13p BF197
13p BF200
14p BFY50
14p BFYSI
14p BFY52lip BUI 05

75p 0C26 4Sp
7Sp 0C28 50p
75p 0C35 SOp,

2Sp 0C42 lip
10p 0C44 Ilp
lap 0C45 12p
32p 0070 lip
32p 0071 12p
Sip 0072 lip
32p 0081 lip
ISp 00820 lip
ISp 2N2904 20p
15p 2N2926R 9p
32p 2N29260 9p
20p 2N2926Y 9p
20p 2N2926G 10p
20p 2N3054 Sep
25p 2N3055 60p

2N3702 13p
2N3703 12p
2N3704
2N3705 lip
2N3706 Ilp
2N3707
2N3708
2N3709
2N3710
2N37I I
2144062
40360

12p
10p
lipIlp
I I p
17p
35p

40361 3Sp
40362 40p
40408 40p
ZTX302 15p
ZTX500 ISp
ZTX502 20p

ZENER DIODES LINEAR IC's (DIL) DIL SOCKET
400mW 5% 3.3V to 30V. ISp. 9A709 40p 9A741 45p 14 and 16 pin

9A710 45p aiA748 4Sp 16p

DIODES
RECTIFIER
BYI27
BZYIO
BZYI3
IN4001
1144004
I N4007

1250V
800V
200V

SOV
400V

1000V

IA
6A
6A
IA
IA
IA

12p
2Sp
20p
7p
Ilp
Ilp

SIGNAL
0A85
0A90
0A91
0A202
1N4148
BAI 14

75:
Sp
7p
Sp
8p

BRUSHED ALUMINIUM PANELS
12m x 6in-2.5P; I2in x 2f in 10p; 9in x 2in-7p.

SLIDER POTENTIOMETERS
86mm x 9mm x 16mm, length of track 59mm.
SINGLE 10K, 25K, 100K log. or lin. 40p.
DUAL GANG, 10K + 10K etc. log. or lin. 60p.
KNOB FOR ABOVE lip.
FRONT PANEL 6Sp
18 Gauge panel a. x 4- with slots cut for use with
slider pots. Grey or matt black finish complete with
fixings for 4 pots.

TAPES &
THERMISTORS
VAI055S 15p
VA10665 15p
VAI077 15p
R53 /1.35
C90 65p
C120 85p

C.W.O. PLEASE. POST AND PACKING.
PLEASE ADD 10p TO ORDERS UNDER 11.

Catalogue which contains data sheets for most of the
components listed will be sent free on request,
10p stamp appreciated.

OPEN ALL DAY SATURDAYS

MULLARD POLYESTER CAPACITORS C296 SERIES
400V: 0 001µF, 0 0015..F, 0 0022µF, 0 0033µF, 0 00470, 24p. 0 0068µF, 0.01µF.
0 0159F. 0022µF, 0 0339F. 3p. 0047µF, 0 068µF. 0 .19F, 4p. 0 .159F, 6p. 0 .22µF. 74p.
0.33µF. 1 1p. 0.47µF. 13P.
160V: 0 0IµF. 0 0159F, 0 022µF, 0.033µF, 0.0479F, 0.068µF. 7p. 0.14F 34p. 0.15µF,
44p. 0.224F. Sp. 0.339F, 6p. 0.479F. 74o. 068µF. I I p. I 0µF, 13p.
MULLARD POLYESTER CAPACITORS 0280 SERIES
250V P.C. mounting: 0 019F. 0015µF, 0022µF, 3p. 0.033µF, 0047µF, 0.068µF
31.o. O- I µF, 4p. 0  159F, 0.22µF, Sp. 0 33µF, 64p. 0.479F. 84p. 0.68µF, 1 1p. 1 0µF. 13pI .59F, 20p. 2.29F, 24p.

MYLAR FILM CAPACITORS 1005, CERAMIC DISC CAPACITORS
0.001µF. 0002µF. 0 0050, 0.01µF. 002µF 100pF to I0,000pF, 2.9 each.
24p. 0 049F, 005µF, 0068µF. 0 14F. 34p.

ELECTROLYTIC CAPACITORS-MULLARD 015,6 7 RANGE
REPLACES C426, C487 RANGES
19F V) 1 -0 63. I 5'63, 2 2 63, 3 3 63, 4.763, 68 40, 10 25, 10 63, 15 16. 15 40,15 63, 22/10, 22 25. 22 63. 33E 3. 33 40, 47 4, 47 10, 47 25, 47 40, 47 63, 68.6 3,
68 16, 1004, 100 10, 100 25, 100:40, 1506.3. 150 16 1502.5. 220 4, 220,10, 220 16,
330 4. 330 10, 470 6.3, Sp each. 68'63, 150 40, 220'25. 330 16 47010. 680 6.3,1000 4 9p. 100 63, 150.63. 220 40. 47025, 680 16, 1000,10. 15004 3 12p. 220'63,470 40. 680 25, 1000 16, 1500/10. 2200 6.3, ISp. 330.63, 680,40, 1000 25, 1500,16,2200 10, 3300 6 3, 4700'4, 18p.

SOLID
0.1pF 35V
0.229F 35V
0.479F 35V
1-09F 35V

LUM BEAD CAPACITORS
2.29F 35V
4.79F 35V
6.89F 25V
109F 25V

229F 16V
339F 10V
470F 6.3V

1000 3V

Ilp

ELECTROLYTIC CAPACITORS Miniature P.C. mounting
(µF/V): 10/12, 50/12, 100/12, 200/12, 5/25, 10/25, 25/25. 100/25. Sp each

VEROBOARD
0.1

31 22.p
2 x 5 24p
3 x 34 24p
3 x 5 25p

17 x 21 75p
17 x 34 100p
17 x 5 (Plain) -
17 x 34 (plain) -
17 x 24 (plain) -
2} x 5 (plain) --
24 x 34 (plain) -
Pin insertion tool 52p
Spot face cutter 41p
Pkt. 50 pins 20p

0.15
17plip
21p
lap
S7p
78p
82p
60p
42.p
lip
Ilp
S2p
42p
200

JACK PLUGS AND SOCKETS
Standard screened lap 2.5mm insulated
Standard insulated lip 3.5min insulated
Stereo screened 35p 3.5mm screened
Standard socket ISp 2-5mm socket
Stereo socket 15p 3  Srnm socket
D.I.N. PLUGS AND SOCKETS
2 pin, 3 pin, 5 pin 180°. 5 pin 240.. 6 pin
Plug lip. Socket 111P.
4 way screened cable 15p/metre
6 way screened cable 22P metre

Op
ap
Ilp

Bp
Bp

BATTERY ELIMINATOR LI 50
9V mains power supply. Same size as PP9 battery.

LARGE (CAN) ELECTROLYTICS
16009F 64V 74p
25009F 40V 74p
25009F 50V S5p
25000..F 64V 80p
2800µF 100V L3.00

3200µF
45009F
4500µF
5000µF

I6V SOp
16V SOp

2SV 8148
SOV II -10

HIGH VOLTAGE TUBULAR CAPACITORS -1.000 VOLT
0.019F 10p 0.0479F 13p 0.229F
0 .022µF 120 0.19F 16p 0  47pF lip
SMOKE AND COMBUSTIBLE GAS DETECTOR-GDI L1.00
The GDI is the World's first semiconductor that can convert a concentration of gas
or smoke into an electrical signal. The sensor decreases its electrical resistance when
it absorbs deoxidiziny or combustible gases such as hydrogen, carbon monoxide,
methane, propane, alcohol, North Sea gas, as well as carbon -dust containing air or
smoke. This decrease is usually large enough to be utilized without amplification.
Full details and circuits are supplied with each detector.

PRINTED BOARD MARKER 97p
POLYSTYRENE CAPACITORS I Draw the planned circuit on to a copper
160V 24%, 10pF to 1,0000E E12 Series laminate board with the P.C. Pen, allow
values. 4p each to dry and immerse the board in the

etchant. On removal the circuit remains
in high relief.

Newest, n
system ever de-
vised for storing
small parts and

components
re

store, capacitors,
diodes, is -
tors, etc. Rigid rw
plastic units, n-
terlock together
in vertical and INDENT
horizontal com-
binations. Trans-

RICESdraw have label
parent

PI"tiCsots removable
space dividers. Build up
any size cabinet for wall, bench or able top.
SINGLE UNITS (5' a- 24') LI. 35 Dozen
DOUBLE UNITS 82.15 Dozen
TREBLE (30) 12.35 for 8 5 SIZES
DOUBLE TREBLE 2 drawers in one outer case (6D2) f.3  65 ALL INTERLOCK
for 8 extra large size (601) £3.30 for 8
PLUS QUANTITY DISCOUNTS! Order /5 and over Deduct 5% in the C. Order
LIO and over Deduct 71°,, in the C. Order C20 and over Deduct 10% in the C.

k Post. Carr.: Add 35p to all orders under CS. Orders over CS PIM free.
(Dept. EEI ), 124 CRICKLEWOOD BROADWAY,
LONDON N.W.2 01-450 4844

NTE R L -0 -C -K -I -N -G
PLASTIC STORAGE DRAWERS

10

111,1111

01,00

111,10

Opp

0111,

Scorpio
Electronic Ignition
Complete kit with comprehensive construction
and fault finding data. £11 post paid. Data 10p
Itemised prices. S.A.E. please.

AMCEL MAIL ORDER
160 DRAKE ST., ROCHDALE. Tel. 0706 46234

LIMIT! 0
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Over ISO ways
to engineer a
better future

find out how
in just 2 minutes

That's how long it will take you to fill in the coupon below. Mail it
to B.I.E.T. and we'll send you full details and a free book. B.I.E.T.
has successfully trained thousands of men at home - equipped
them for higher pay and better, more interesting jobs. We can do
as much for YOU. A low-cost B.I.E.T. home study course gets
results fast -makes learning easierand 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. Com-
plete the coupon (or write if you prefer not to cut the page). No obligation
and nobody will call on you ... but it could be the best thing you ever did.

Others have done it, so can you
"Yesterday I received a letter from the Institution informing that my applica-
tion 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.
"My training with quickly changed my earning capacity and, in the
next few years, lily earnings increa-,(1 f.,nrfold".--Student C.C. l'., Bucks.

IWO OUT AN YOURSELF
These letters - and there are many more
on file at Aldermaston Court - 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 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 B.I.E.T. Dept. BE73

Aldermaston Court, Reading RG7 4PF
Everyday Eleclt Jartuut y 1975

This FREE 76 page-)
book can pat you on

the road to success

through a 13.1E.T. Home

Study Course,Choose

your subject now

MECHANICAL
A.M.S.E. Mech.
Boiler Inspection

& Operation
C & G Eng. Crafts
C & G Fabrication
Diesel Eng.
Eng. Inspection
Eng. Metallurgy
Inst. Eng. & Tech.
Inst. Motor Ind.
Maintenance Eng.
Mechanical Eng.
Sheet Metal Work
Welding

ELECTRICAL &
ELECTRONIC
A.M.S.E. (Elec.)
C & G Elec. Eng.
C & G Elec. Inst.
C & G Elec. Tech.
Computer Elect.
Elec. Maths
Elec. Science
Electronic Eng.
Electrical Eng.
Install. & Wiring
Meters

& Measuring
Instruments

MANAGEMENT &
PRODUCTION
Automatic Control
Computer Prog.
Electronic Data

Processing
Estimating
Foremanship
Inst. Cost & Works

Accountants
Inst. Marketing
Management
Metrication
Motor Trade Man.
Network Planning
Numerical Control
Operational

Research
Personnel Man.
Planning Eng.
Production Eng.
Quality Control

Coaching forma
Including HNC.

Man. Prod.-cont. Constructional-cont.
Salesmanship Building DrawingStorekeeping Building ForemanWork Study Carpentry & Join.
Works Civil & MunicipalManagement Engineering
DRAUGHTSMANSHIP Constructional
A M.I.E.D. Engineering
Design of Elec. Construction

Machines Suryevors
Die & Press Tool Institute

Design Clerk of Works
Electrical Council Eng.

Draughtsman- Geology
ship Health Eng.

Gen. Draughts- Heat & Vent.
manship Hydraulics

Jlg & Tool Design Inst. of Builders
Technical Drawing Inst.Clerkof Works
RADIO & TELE-

Inst. Works &
Highway Supers.

COMMUNICATIONS Painting & Dec.
Colour TV Public Hygiene
C.& G Radio/TV/ Road Engineering

Electronics Structural Eng.
C & C Telecomm. Surveying

Tech.
Prac. Radio & Elec. GENERAL

(with kit) Agricultural Eng.Radio Amateurs Council of Eng.Exam.
Radio Servicing Farm Science& Repairs General EducationRadio & TV Eng. Gen. PlasticsTransistor Course Pract. MathsTV Main. & Serv. Pratt. Slide Rule
AUTO & AERO Pure & Applied
Aero Eng. Maths
A.M.I.M.I. Refrigeration
A.R.B. Cert. RubberTechnology
Auto Engineering Sales Engineers
Auto Repair Tech. Report
C & G Auto. Eng. Writing
C.arage Timber Trade

Management University Ent.
MAAIIMI Diploma
Motor Vehicle

Mechanics G.C.E.
CONSTRUCTIONAL
A.M.S.E. (Civil)
Architecture
Building
ny major crams.
ONC. C & G. etc.

58 '0' 8 'A'
LEVELS SUBJECTS

Over 10,000
group passes

POST TODAY FOR A
BETTER TOMORROW

--- To B.I.E.T., Dept. 11E73, Aldermaston Court,
Reading RG7 4PF

I iBIET

NAME
Block Capitals Please
ADDRESS

BE"

SUBJECT OF INTEREST AGE
Accredited by the Council for the Accreditation of Correspondence Colleges.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

5



1469 likosts1 Parma Bench Mounting
1 Amp
2-6 Amp ES 06
5 Amp 111 76
if Amp 115 90
10 Amp 122 50
12 Amp 12360
20 Amp 149 00
25 Amp 15800
40 Amp 182 SO

1111
iN'Al IWO
Nyik

AUTO TRANSFORMERS
0/115/2303. Step up or stop 110W n. Fully
shrouded.

80 W 52 10 P. di P. 18p
150 W £2 70 P. & P. Pip
300 W 13 60 P. & P. 23p
500 W /..5 25 P. & P. 33p

1000 W 17 50 P. & P. 98p
1500 W SIO 20 P. & P. 43p
2.2.50 W 117 15 P. & P. 50p
6000 W £25 00 P. a I' ti

230 VOLT A.C.
SO CYCLES

RELAYS

Brand new. 3 eel of
changeover contact. at
6 amp rating. 500 each.
P.  P. 10p. (IN lots 140)
Quantities available.

60-0-150µA 82.70
100pA 52.70
100-0-100µA 52.70
giMpA 12.70
500µA 52.56
IntA 0860
flout 0.50

CLEAR
Type SW.I00 100x80 mm -

50µA £3 80
50-0-50µA £3 80
100pA 13 BO
100 -A -1000A 13 70
500pA 13 50
1mA 13 40
20V. D.C. 13 40
50V. D.C. 13 40
300V. D.C. 13 40
1 amp. D.C. 13 40

PLASTIC

5 amp. D.C. U 40
300V. A.C. 01.40
VU Meter .. 1615

Type 51).830 82.5mm x 1 lOgnm Fronts
lOmA 1250
60mA 12 50
100mA /250
500mA 12 50
1 amp 12 50
5 amp 12 50

/2 50
5V. D.C. 1250
10V. D.C. £2 50

12 50
50V. D.C. £2 50
300V. D.C 1260
15V. A.C. 12 75
300V. A.C. 12 75
VU Meter £3 00

Type SD.440 03.Smm it Urnm Fronts
60µ.0 1200 600mA 12 35
50-0-50µA 1256 1 amp 12 35
100µA ... 12 55 6 amp 12 35
100-0-1000A 12 55 10 amp 12 35
200pA .. £2 56 5V. D.C. £2 35
600µA 12 35 20V. D.C. 12 35
1mA 12 35 50V. D.C. .. 12 35
5mA £2 35 300V. D.C... £2 35
10mA 12 35 15V. A.C. .. 12 40
50mA £2 35 300V. A.C... 12.40
100mA 12 35 VU Meter .. 1270

Type 5D.460 46mm it 59.5mm Fronts
500A 1240 1 amp 12 15
50-0-50pA 12 65 5 amp 12.15
100µA 62.12 10 amp. . . 12 16
100-0-100pA 12 $5 6V, D.C. . /12 15
200pA NI 10V. D.C. £2 15
500/1A 1280 20V. D.C. 12 15

50V. D.C. 12 15
300V. D.C. 1215
I6V. A.C. 12 30
300V. A.C 1230
VU Meter . 65

1mA
5mA
10mA
60mA
100mA
600mA

0115
1215
52.15
12.15
1215
1215

 MOVING IRON -
ALL OTHERS MOVING COIL

Please add postage

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

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

PANEL
Type MR.85P. 01in. x 41in. fronts

50mA . £310
100mA . £310
500mA . £310
1 amp 13 10

13 10
16 amp. 13 10
30 amp . 13 20
20V. D.C. £3 10
50V. D.C. 13 10

50µA 4305 150V. D.C. £3 10
50-0-60pA 13 40 300V. D.C. 13 10
100pA ... 13 40 16V. A.C. 13 10
100-0-100µA 53 30 300V. A.C. 13 10
200µA 30 8 Meter lin 13 15
500µA .... 1280 VU Meter £395
500-0-600pA 13 10 1 amp. A.e. £3 10
1mA 111.10 5 amp A.C. 13 10
1-0-ImA 18.10 30 amp. A.C. 13 10
5mA S31.10 20 amp. A.C. £3 10
10mA 1380 30 amp. A.C. U 10

Type MR..52.P. 21 n. square fronts
50µA 1340 10V. D.C. 12 20
50-0-50pA 1111115 20V. D.C. 12 20
100µA 6085 50V. D.C. 12 20
100-0-100pA 12-75 300V. D.C. U 20
600/sA . . 1266 15V. A.C. 1.2 30
1mA 11220 300V. A.C. 12 30
5mA 6230 R Meter ImA 12 30
lOwwtA 1030 VD Meter . 1360
SOmA 1220 1 amp. A.C. 12.20
100mA USIO 5 amp. A.C.  12 20
500mA tO 10 amp. A.C. 12 20
1 amp 8220 20 amp. A.C.  £2 20
5 amp 6220 30 amp. A.C.  12 20

Type PIL65P. 31 n. x 311n. fronts
50pA 1271
50-0-50/sA 1200
100pA . 12 00
100-0-100pA 1200
:mow. . 90
500µA . . 12.12
500-0-500pA 1240
ImA 1240
SmA 1240
10mA 1240
50niA 12 40
100mA 1840
500mA 12 40
1 amp 1240
5 amp 12 40

15 arnp. . 12 40
20 amp. . . 118 40
30 amp. ... 55
50 amp. 1275

D.C. 1240

IOV. D.C. .. St 40
SOY. D.C. .. 12 40

12 40
150V. D.C. 12 40
300V. D.C. £2 40
ISV. A.C. 12 55

/2 55
150V. A.C...12 55

12 55
500V. A.C. 12 55
8 Meter Inw.1 12 60
VI' Meter . 111.70
50mA AA'. 12 40
100mA A.C.  12 40
200mA A.C.  £2 40
500mA A.C.  12 40
1 amp. A.C.  12 40
5 amp. A.C.  12 40
10 amp. A.C.  02 40
20 amp. A.C.  £2 40
30 amp. A.C. 12 40

Send for illustrated brochure on SEW
Panel Meters -discounts fo t ities.

METERS
Type MR.38P. I 21 32in. square fronts

I .. 11 75-- 
puunt : : 7575.... 61 75
1 amp
2 amp

11 75

10 amp 11111 777555

5 amp

3V. D.C. 1176
50µA 82.119 IOV. D.C. .. 11.76
50-0-150µA 1240 15V, D.C. /I 76

12 40 20V. D.C. 11 75
100-0-100/AA 11-% SOY. D.C. . £1 75

SI 95 100V. D.C. 11 76
500pA 11 90 1150V. D.C. £1 76
500-0-600µA 11 76 300V. D.C. 1176
ImA 11.75 600V. D.C. 11 75
1-0-1mA 11 75 750V. D.C. 21 75
2111A 11175 15V. A.C. 11 .85
5mA 18 75 50V.. A.C. 11 85

210mA0mA
1115 160V. A.C. SI 85
11 75 300V. A.C. 51 85

50mA 11751.1 75 500V. A.C... II 85
100 l
150mA

E 75 8 Meter ImA S1 85
21.75 1 VU Meter .. 1230

Type /111.45P. 2In. square fronts
50/AA £2 50
50-0-60mA 12 30
I 00µ A . . 12 30
100-0-100µA 12 05
200/xA 12 05
500pA 1196
500-0-500pA II 85
ImA 11 85
3,nA 1185
10mA 11 85
5OmA 11 85
100mA 1186
500mA 11 85
1 amp 11 85

5 amp 11 86
10V. D.C. SI 85
20V. D.C. 11 85
60V. D.C. II 85
300V. D.C. 1185
16V. A.C. St 00
300V. A.C. It 00
8 Meter ImA 82 06
VC Meter St 50
I amp. A.C.  11 85
5 amp. A.C.  SI 85
10 amp. A.C.  51 85
20 amp. A.C.  21 85
30 amp. A.C.  51 85

"SEW" EDGWISE METERS
Type PE.70. 3 17 32in. x IS 32in.

21in. deep
5001,A 12.06

ImA 12 70
300V. A.C 12.70
VU Meter £375

50pA £3 40
50-0-50pA 1280
1000A 13 30
100-0-100pA 13 20
200pA £3 20

"SEW" BAKELITE
PANEL METERS

Type MR.65. Itin. square fronts

25µA 1.11 85
500A

13 "50-0-50A1 12 60
RN)pA 12 00
100-0-100p 12 50
500µA

. 12 45
500-0-500µA 12 16
IrnA 12411
1-0-1mA alb

510'nnAw A

118.15

68550mA 12:115
100mA 51115
500mA 1211

121.111

eiuP is -15
12-11
12 15
22.15
/2 .16

10V. D.C. .. 1116
It 15
ft 15

150V. D.C. St 15
300V. D.C. 12 16
50111V. D.C. 22 40
100mV. D.C. 12 40
30y. A.C.  . 12 20
50V. A.C.  . 12 ILO
150V. A.C. 1.2 20
300%'. A.C. 12 20
500mA A.C. 12 15
I amp. A.C. 12 IS

amp. A.C. 12 15
10 am. A.C. 12 15
20 amp. A.C. 12 15
30 am. A.C. 12 16
60 amp. A.C.  St 16
VC Meter .. 1240

1 amp

Type 540 80 mm. square fronts
50/AA 13 50
so 0-60µA U 40
100pA . /3.40
100-0-1000A 6350
500µA as
ImA 1285
20V. D.C. Mt 85
SOY. D.C. St 85
300V. D.C. 62.85
I amp. D.C. 1805

5 amp. D.C. 191111
300V. A.C. 1/1-U
VU Meter .. 18.70

"SEW" EDUCATIONAL
METERS

Type ED. 107. Size
1 100mm 5

110mm x 1100mm
A new range 01 high
quality moving coil
Inetrumenta ideal
for school experi-
ments and other
bench applications
3 mirror scale. The

meter movement is easily accessible to
demonstrate internal working. Available
In the following ranges:
50µA t5.50 20V. d.c. .

loopA .. 1510 Ant'. .1.c. . 54 85
lwnA £485 300V. d.c. Ulf
50-0-50pA 15 10
1-0-1nsA 14-85 Dual range
IA d.c. 14.85 500mA/5A d.e. 51110
5A d.c. 14 85 5V./50 d.c. 15.10
10V d.c. 5485

POWER RHEOSTATS
High quality ceramic construction. Windings embedded in vitreous
enamel. Heavy duty brush wiper. Continuous rating. Wide range
es -stock. Single hole fixing, sin. dia. shafts. Bulk quantities available.
II WATT. 10/25/50/100/250/500/1000/2500 or 5000 ohms, 90p. P. a P. 71p
N WAY!. 10/25/50/100/250/500/1000/2600 or 6000 ohms. 11 15 P. & P. 71p
100 WATT. 1/5/10/..;5/0/100/2.5o:soo/1000 or 2500 ohm,. 11 65 P. P. 71p

"YAMBASHI" VARIABLE VOLTAGE TRANSFORMERS
Excellent quality Low price Immediate delivery

S-2808 Panel Moutttlas
1 Amp ST00
26 Amp 5105

Please add portage
ALL MODELS

INPUT 230 V 50/60 CYCLES
OUTPUT VARIABLE 0.260

VOLTS
Special discounts for quantity

MCA.220 AUTOMATIC
VOLTAGE
STABILISER

Input 88 125 VAC or
176 250VAC. Output 120V
At'. or 240 VAC. 200 VA
rating. 111-07. ear, 509.

BH.001 HEAD
SET AND BOOM
MICROPHONE
Moving Coll. Ideal for
language teaching. corn.

ea Headphone
Cop. 16 ohm, Mien,
phone imp. '200 ohms.
N-82. P. & P. 15p

240° Wide Angle ImA Meters
mu' 1.6 flOrion .quote 13 97i
MM' 1-0 80mm square 14 971

P.  P. extra

RP2I4 REGULATED POWER SUPPLY
Solid vtate. Variable 0011011 0-24V 1/42 up
to I amp. Dual scale meter to monitor

voltage and current
Input 220/240V AC.
Mee 185 x 85 x
105mm.
P. & P. 250.

11197

w  t .

PS. REGULATED P.S.U.
Solid state. Variable output
5.20 volt D.C. up to 2 amp.
Independent meter. to
monitor voltage and cur-
rent. Output 220/240 V.
A.C. Sloe 7L° x 111° x sr.
61407. P. A P. 25p.

PS.10008 REGULATED
POWER SUPPLY
Solid state. Output 6, 9
or 12 volt DC up to 3
amps. Meter to monitor
current. Input 220/240v
AC. Sloe 4' x 31 x or.
aFv. P. A P. 25p.

230V 240V SMITHS SYNCHRONOUS
GEARED MOTORS
Built In gearbox. All brand
new and boxed. 30 RPH
CW; 2 RPH CW: BPI!
CW; 2 RPH ACW; 30
REM CW;
160p each Poet 12p.

1.114 TRANSISTOR
TESTER
Tests PNP or Nl'N tran-
sistors. Audio Lndleation
Operates on ten 1 50 bat -
tent... Complete with all
instructions. etc. 1460.
P. & P. 20 p.

LID TRANSISTOR TESTER
Tests ICO and It.
PNP / NPN. Operates
from 9, battery Com.
pkg. with all in-
structions. etc. 1205.
P. ei P. 20p.

HOMER INTERCOMS
Ideal for home
iiMce. stores. fac
Miles. etc. Supplied
complete with bat-
teries, cable and
free instructions.

. Station, 12 07, 3 Station 15 26, P.  P. 15p
4 Station 1562. P. & P. 17p.

SEND SAE FOR LIST OF

SEMI CONDUCTORS IS VALVES

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

Also see next three pages
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MULTIMETERS for EVERYpurpose/
T560 POCKET
MOLT InET ER
(114k- mmll at low-cost.
Ran,  C. I5V, 150V.
1.000' 0,000 opv),
I5V, 151IV, 1001' 11.0041
,psi. D.C. Current 1110mA.
Resistance 100k ohm..
/146. Post 15p.

MODEL 1092
TESTMETER
5.000 0.1'.1'.
03/15,15n 300 1200 V.
D.C. 0;6.301300,600 V.
A.C. 0/300µA/300 MA
0/10K/1 meg LI
Decibel. -10 to +18.11,
12.76 each x 13p P. & P.

1

1110KI MODEL 720X
28.000 O.P.V.
On erload pride. lion
5/25/ 100/500/ 1000 V DC.

117..I 11:1/4511P50"iiiii(1000. %80'AKi...2 melt
ohm. -S to + 02411,
!4.97. P. A P. 1510.

NIOKI MODEL 730X
30,000 O.P.V. Overload
pnitect ion. 6/30/60/300/
1100/1200 VIX'. 12/80/1211'
600/1200 AC. 60µA/30
mA/300 inA. 2K /200K /2
noun/up - III to t 63.10.
56"60. P..0 P. 15p.

MODEL TE-I 2
211,010 0. t'. V. 11/0 8/6/30/120/
6o0/1.20O,,,016116,000,. D.C.
0/11:01/ I.A1/600/1.200i. A.C.
no,p, 30/64140. 1. 0/6K/
64111g /6 .1.,./lo Meg. SI SOpF.
0 2inEd. Lb 11: i P.* P. 171P.

MODEL TE-200
20.000 0.P.1'. Mirror seale.
int-Howl protection. 016/2511.:3/
1,0001'. D.C. 0/10/30/230/
1.0001'. A.C. 0/50 p.412:4) 1.11
0/60K/6 meg a -1010 62,11,.

P. 6 P. 15p.

MODEL SOO:10.000with over -
Pia I l ..t lion mirror scale
11/ 42 5/10/25/100/250/600/
1.0.1.1/ . I /A'. 0/25/10/25/ MODEL
100/.::,/.100/ 1.1.110V. A.C. K2211A
0/5dp0/5/51)/300in 1. 12 Taut band
amP. OM/ K /6 Meg./  ii.penxIciii.
60 11, 11 0. crioad
!3.071. P paid. motel -110n.

1.//larliv
I s ering

Itch. 30.000 o.p.v.
0 / I 2 5 / 15 / 50 250/
500 / 10041/ 2500V. DA:. 0 / 15 / 50 / 150 /
./10) / 10001'. A.C. 0 / 50/41 / 5 / 50 / ISO /
5040.1 / 51 DA'. 0 / 3K / 300K / 3 meg.
53.95. Post 20p.

1110KI MODEL 7501(
50.000 o.p.s. 43 ran., 0 0
In 1.200v 0-3 to 1:',61,
Al.' it 30µ11300111.1. 0 3h/30
meg ohnis. III to 17.111.

*5.97. Post 20p.

NT IOW MULTI -METER
Feature. 1.1'. current 1111/C/0.
100,0410 o.p., . Mirror Scale
Overload protection.
00/2 5/10/30/250/300/1000 V
D.C.
0/2 5/10/50/2511/1000 V. A.C.
0/10/250µ1/26/25/250 MA
10 Amp. D.C.
10 Amp A.C. 0/20E/200K1

MEW/20 MEG. -1
212 60. 1'. & P.

370 WTR MULTI -METER

ii j1/// t. I/ /

0/2 0/141/50/230/500/10001 A/
0/300.1/1/10/100,01/1/10 Amp
D.C.
0/100m1/1/10 Amp .1C
0/5K/50K/500K/5 MEW 50
ME(1.
-20 + 6241b.
115. P. @ P. 25p.

ROUND SCALE TYPE PENCIL TESTER
MODEL T.S.68

Io portable, .timle
to use pocket sized tester.

0 Ranges 0/3/30/300V AC
and DC at 2.000 o.p.v.

'10 Rexlmtance 0,20K ohms.
ONLY f1 97 P. & P. 13p.

LTA01
MULTIMETER
New style 20.000

pocket multi -
meter. 3/25/50/250/
500 / 2500 V. DA'.
10 / 50 / 100 / 500 / 1000V.
A C. 5410 1 / 250011. 6E / 6
meg ogins. - 20 to x 224111.
n47. Post 20p.

MODEL TN -12
20,000 n.p.v. Cleerload pro-
tection. Slide switch selector
0 / .25 / 2 5 10 50 / 250 /
10001'. D.C. 0 / 12 / 50 / 250 /
10001'. Al'. 0 / 3004A / 23 /
230mA. 11.1'. 0 / 3K / 30K /
300K / 3 meg -2') In +50411.
14.97. Pont 15p)

MODEL TE-300
30.000 O.I'.V. Mirror seal.
on erload protection 0/.6/3-1"
300/1,200V. D.C. 0/6130/1- 
1.2001'. A.C. 0/30µ 5
6001 A /300011/600niA. o,
80K /s041K pi meg. ohm -20 to

63 db. U 97. P. & P. 15p.

MODEL PL435
.200 El/Volt D.C. 8k n/
Volt Al'. Mirror scale.
-6/3/12/30.120/600 V
D.C. 3/30/120/600 V
AA'. 50/630µA/60/600
niA. 10/100K /I Meg/10
Mega -.Jo to +4641b.
15 971. P. & P. 12.p.

TMK MODEL TW-SOK
46 range.. imrror scale,
50K /140. U.C. /Volt A.C.
11.C.: Volts -125, .25. 1015.
25. 5, 10, 25, 50, 123, 250.
500, 1000V, AA'. Volt.: I S.
3. 5. 10, 25. 50, 123, 250. 500,
10001'. D.C. Current: 25.
50µA, 25. 5, 26. 50, 260.
500101.5.10 amp Resistance:
10K, 100K. 1 MRO, 10 MEG
a Decibels: -20 to +81.5db

99 so. P. a P. 171p.

RUSSIAN 22 RANGE MULTIMETER
Model 0437 10,000 o.p.v.
A drst class versatile In-
strument manufactured in
U.S.S.R. to the highest
standard.. Ranges: 2-5/10/
50/250/500/1000v U.C.2.5/
10/50/250/500/1000v A.4'
DC Current 100wA/1/111/
100mA/I A. Resistanee
300 ohms/3/301300K /3ni I/

.Complete with batteries.
lost leads, Instruction, and
sturdy steel carrying ca.
OCR PRICE 1597. P. & r. 251.

NIOKO MODEL 700X
100.1101111.P.V. Overload
tiroteei ion. Mirror ...ale.
-3/ 6/1 2/1-5/3/6/12/30/60/
1211/:111(1/601/1'21101' itc
I 5/3/6112/30/60/1501300/600/
1200 V. AA'.
15/30µ A /3/6/30/60/150/3001A
6/12 1311'. 2K1.200K /2
51- -0 Meg ohm -2010

51150. P. & P. 20p.

MODEL C-7050 EN
.irror scale

/ .25 / 1I

1000 / 3000V.
. 1/.12. 0 / 2.5 / 10 /
, .-0 / 250 / 1000 /

1.. 0 /25 00 0,1A / 1 / 10 / 100'
011/111 10 amp. D.C.
12K / 200K 120 Meg

1:3 95

U4312 MULTIMETER
Inc general

600/000 18. and 751111.
0/ 3/1 5/7-5/30/60/150/300
600/900 VAC.
0/300/4.111 5/6/15/60/150
600MA/1 5/6 AMP. D.C.
0/1.5/6/15/60/150/600MA/
1.5/6 A MP. At'.
0/100 Cl/3K /30K a.
Accuracy IX' Is.. A(' 1 5%.
Knife edge pointer. inirnir scale. Comp eta
with stuniy metal carrying cos-, leads and
nistrurfions. se 50 Pl. P. & P. 251,

Selected TEST EQUIPMENT
FTC -401 TRANSISTOR TESTER

Full capabilit . for ineasurin
B and ICU. NPN or PN

Equally adaptable for check-
ing dl,nles. Supplied complete
with inatructions, battery and 49L-

1760. Poet 201'. I I

Model S-10071 MULTIMETER.
TRANSISTOR TESTER

100.000 o.p.v. mirror scale/
overload prided ion. 0/-12/
.6/3/12/30/120/1100 V DC.
0/6/30/120/600. V AC. 0/12/
600µA/ 12/300mA/12 AMP
DC. 0/10 K/1 ME0/100111E(1
-20 10 +30/1b 0.01-'2 MFD.
Transistor tester measures
Alpha. beta and leo. Complete
with batteries, Instructions

and leads. 11540. P/P 25p.

MODEL 449A IN
CIRCUIT TRAN-
SISTOR TESTER

Checks true A.C.
beta In/out. Check.
lebo. Check. (bleu
in / out. Checks
SCR. etc. Beta
HI 10 500. L02-30.

Ids" 0-5000µo1. 220/240 V A.C. operation.
51750. Post .25

7E400 RE SIGNAL GENERATOR
Accurate wide range sig-
nal generator covering
120 KO. 600 Mc/s on
 band.. Directly cali-
brated Variable R.F. al
tenuator, audio output.
Xtal socket for calibra-
tion. 220/240V. A.C.
Brand new with instruc-
tion. 515. Carr. 371p.
S ize 140 x 215 x 170 nim.

MODEL L-55 FET
V.O.M.
Input impedame 10 meg
nha0m. 0 / 3 / 1 2 / / 30 /
120 / 6001'. D.C. 0 / 3 /
12 / 60 f 120 / 640%. Al'.
0 / 12OµA 12011 D.C.
0 / I K 100K 10 meg /
100 meg 1111111..
115.97. Post IS,..

CI -5 PULSE
OSCILLOSCOPE

For display of pulsed
and peva/mile waveforms
in electronic circuits.
VERT. AMP. Rand -
width 111MHs. Sens'.
t in ity at 100K Hs V R MS/

mm. 1.25; HOE. AMP. Bandwidth 500K liz
Sensitivity at 100K Hz. V EMS/inni. 3-25:
Preset triggered 'weep 1.3.000usec.: tree
running 20-200.000Hz in nine ranges.
Calibrator pips. 220 x 360 x 430min.
113.2301'. AC operation.
I39-00. Carr. paid.

TO -3 PORTABLE OSCILLOSCOPE
Mn. tube, Y atop. Sensitivity
0.1v p-p/CM. Bandwidth
I.5 eps-1.5 Mils. Input imp.
2 meg II 2SpF X amp.

0.9v. pop/CM
Idindwidth 1 5cps-1400k Hz.
Input imp. 2 meg a 20pF.
Time base. 5 ranges 10 cpe
900 kHz. Synchronization.
Internal/external. Illuminated

scale 140 x 215 x 330 mn. Wright 15 Mb.
2'20/2400. AA'. Supplied brand new with
handbook. 140-00. Carr. 60p.

RUSSIAN CI -If DOUBLE
BEAM OSCILLOSCOPE

5 me/s Pam Bard. Separate
Y I and Y.2 amplifiers.
Rectangular 51n. 41n.
C.R.T. Calibrated trig-

'gered sweep from .2 uptee.
to 100 milli -we. per can.
Free running tine bane 50 c/.-1 me/s. Built -
In base calibrator and amplitude
calibrator. Supplied complete with all
accessories and instruction manual.
997. Cart. Paid.

TE- I 6A TRANSISTORISED SIGNAL
GENERATOR
5 range. 400kHs-30mHz.
An Inexpensive instru-
ment for the handyman.
Operate. on 9v battery.
Wide easy to real scale,
800kHs modulation.
51 x 61 x 311n.
Complete with Instruc-

tions and lead.. /7.97. Post 25p.

TRANSISTORISED L.C.R.
MEASURING BRIDGE

new portable
bridge offering ex-
cellent range and
accuracy at low
cost. Ranges: R.
1a 11.1 meg
6 Ranges ± 1%
L.1 /a H - III

HENRYS 6 Ranges 2 = %C.10pF ±110mFd
6 Ranges f 2%. TURNS RATIO 1 : 1/1000-
1 1/100. 6 Range. ± I0,. Bridge voltage at
1.000 cps. Operated from 9 volts. 100/IA.
Meter indication. Attractive 2 tone metal
ca.e. Size 71  5  21. 00. P. & P. 25p.

MODEL TE. I
GRID DIP METER

I apvratvm a.
Orid Dip, Oscillator, Altsorp
lion Wave Meter and Weil-
lating Detector. Frequency
range 440Kcp4-280Mcis In
6 co.. 500µA Meter. 9V
battery operation. Size 180 .4
80 c 40nuti.
112 50. Post 20p.

BELCO AF -511 SOLID STATE SINE
SQUARE WAVE C.R. OSCILLATOR

Sine 16 0200,000 114: square 1.050,000 Hs
Output max.
+ 10118.
110 K ohm.)
Operation In-
ternal batteries
Attractive
tone canecane 71' x
6" x 2'.
Price 11760.
Carr. 17Ip.

MODEL MG -100
SINE SQUARE WAVE
AUDIO GENERATOR
Range 19-220.000Hz
Sine Wave 19-100,000
Hz Square Ware.
Output Sine or Square
wave 10v. P. to P.

Size 100 x 90 90mm.
Opera, ion .2.2,Y .t.C.

117 60. Poet 37p.

MODEL AT201
DECADE
ATTENUATOR
Fr. ttinge 0-

s 2000114. Attenuat0r
.4" 0-11141b. 01.1b step.

Impedance 600 ohnoi.
Max. input power

30dbni. Size 1110 x 90 xInn. Post 97p.

TE-65 VALVE VOLTMETER
2$ ranges. D.C. volts
1-5-1.500v. A.C. volts
1.5-1,500v. Resistance up
to 1,000 nicapAllas. 200/
240v. A.C. oprratioll.
Complete with probe and
Ingtructloits.
/1760. P. & P. 50p.
Additional probe. avail-
able: R.F. 191; H.V.
22.50.

MODEL U43I I SUB -STANDARD MULTI -
RANGE VOLT AMMETER

Sennitin ity 330 ohms/Volt
AC and DC. Accuracy

5% D.C. 1% AC. Scale
length 16501m. 0/300/730µA/

1.5 / 3 / 7.5 / 15 / 30 / 7S/
150 / 300 / 750mA / 1.5 / 3/
7-5AMP DC / 3 / 7 5 /15/

90 / 75 / 130 / 300 I
730niA / I / 3 / 7.6
AMP AC 0 / 75 / 150/
300 / 750mV / / 3 /

5/ 15 / 90 / 75 1 150 / 300 / 7500 DC
o/750itiV / 1.5 / 3175 / 15 / 30 / 75 / 150 / 900
750V AC. klatolnalle cut out. Supplied COM-
pl., ith b. /I I/11/. manual and I..t rert111-

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

Also see opposite page
and next two pages
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UNR-30
RECEIVER

to 1111A.p.
4 Mende covering
h50kcis - 30mc/s.

Iluiltin
speaker 220/240,
AC. Brand new
with inetructions. 11575 Carr. 3711.

UR-IA SOLID STATE COMMUNICATION
RECEIVER

4 Bands covering 550lic/s-9011c/.. FET
R Meter. Variable BFO for 88B, Built-in
Speaker. Bandepreaal, Sensitivity Control.
220/240v. A.C. or 12v. D.C. 121".41'.7"
Brand new with instruct ions. In. 'are 371p.

SKYWOOD CX203 COMMUNICATION
RECEIVER

00 000 0 0 .
Solid state. Coverage on 5 band, 200.420
KHz and '55 to 30 MHz. Illuminated elide
rule dial. Bandspread. Aerial tuning BFO,
AVC, ANL. '8' meter. AM/CW/88B. Inte-
grated speaker and phone 'locket. Operation
220/240v AC or 12v DC. Size 325 x 266 x 150
nmi. Complete with Instruction. and circuit.
ME -10. Carr. 50p.

LAFAYETTE HA -400 SOLID STATE
RECEIVER

SINCLAIR IC -12
7V1 t Pr IAA Imre

£210

PRICE E I .800 U R

P. a P. 100

SINCLAIR EQUIPMENT
AiNnt,

Prolect 60.
Package
offers.
2 Z30 amplifier. stereo 60 pre -amp, P7.,
power supply. 515.16 Carr. 371p. Or with
P26 power apply 11e 00 Carr. 371p. 2 >
amplifier. ;demo 60 pre.amp, PZ8 pow,
supply. 62016. Carr. 371p.
Traneformer for P28. 113 571 extra.
Add to any of the above 94.41 for active
Otter unit and 81300 for pair of Q16 speaker..
All other Sinclair products in stock.
2000 Amp 1111196 Can. 371p.: 3000 Amp
683 60 Carr. 375P.: Neoteric Amp MN.

l'arr. 371p IC12 61110 p. & p. 10p.
NEW PROJECT 605 - 190-17, Carr. 37p.

NINO tO eit

WHARFEDALE-MID-RANGE 111-F1 UNITS
As wed in word famous
system. 5" dia. Imped-
ance 4/8 ohms. High flux
ceramic magnet. 20 watts
ems. Brand new 11160
Carr. 37p.

SPECIAL OFFER!
GOODMAMS AXIOM 301
HI PI 12" 20 watt twin cone
full range speaker. 30-16.000
Hz. 16.500 gauss. 8 ohm
impedance. Brand new and
honed.
(Lid price /21721 01'11
PH ICE 115.50 each. Carr. 50p.

nmo.",endook0.7""rmr EA -41 REVERBERATION AMPLIFIER
Ke/s-30Mc/s. PET Self contained, transistor.front end. 2 mech. isrd. battery operated.Oiler, product Simply plug In microdetector, variable phone guitar. etc.. and

noise output into your amplifier.ter. S. Meter, Bandspread, RP (lain. 15" x Volume control. depth ofiirost-. 18 lbs. 220/240-. A.C. or 12v. D.C.
I reverberation control. Beautiful walnutBrand new with instruct i. ,I1` ISO. Can'. 500 cabinet. 71 x 3 x 451n. 6697. P. t P. 160.

avivauripil.
- -= -

_ -

TRIO 9RS9DS
COMMUNI-
CATION
RECEIVER

4 bawl cover.
In( 550Kc/s. to
90 Mc/s. con-
tinuou. and

electrical bandeprearl on 10. 15, 20, 40 and
80 metres. 8 valve plus 7 diode circuit.
4/9 ohm output and phone leek. 88B-CW.
ANL. Variable BYO. 8 meter. Rep. band
spread dial. IF frequency 455 Ke/s. audio
output 1 5w. Variable RP and AY gain
controls 115/250v. A.C. Size: 7" x 13. x 10"
with instruction menus). 1141160. Carr. Paid

EMI LOUDSPEAKERS
Model 350. 13" x 8" with

i

single tweeter/crossover. 20-
20,000 Hz. 15 watt RMS.
Available 8 or 15 ohm.. 17.01
each P. 8 P. 37p.
Model 450. 13" x 8" with twin
tweeter/crowmver. 55-13,000
Hz. 8 watt R118. Available 8
or 15 ohms. 53.112 each.
P.  P. 25p.

HONEYWELL
DIGITAL
VOLTMETER
VT.I00
Can be panel or
bench mounted.
Basic meter mea-
s.. 1 volt D.C.
but can be used to measure a wide range of
AC and DC volt. current and ohm, with
optional. plug In cards. Reptification: Accu-
racy: ± 0.2, ±1 digit. Reeolution:
Number of digits: 3 plum fourth overrange
digit. Overrange: 100% lop to 19991. Input
Impedance: 1000 Meg ohm. Measuring cycle:
I per second. Adjuelment: Automatic sem-

ing, full male adjustment against an Internal
reference voltage. Overload: to 100v. D.C.
Input Fully floating Foleei Input Power:110-230v. A.C. 50/60 cycles. Overall else:
51in. x 213/l6111. x 83/161n. AVAILABLE
BRAND NEW AND FULLY (SCARAN
TEED. 103 60. Carr. 50p.

SPECIAL OFFER!
ROTEL RH700
STEREO HEADPHONES

20-20.000Hz. 8-16 ohm.
(Liet 1995). OUR PRICE
el 76. P.  P. 26p.

IISPECIAL OFFER!
STEREO SPEAKERS

M .t, tod pair of stereo
Bookshelf speakers.
iodine teak veneered
finish. Sine 141" x 9" x
- i" it ohms. 8 watt
It HS. 16 watt peak.
..iiiplete with DIN lead.

111816 pr. Carr. 50p.

NA -I0 STEREO
HEADPHONE
AMPLIFIER
All silicon trane
later amplifier oper-
ates from magnetic

ceramic or tuner inputs with twin stereo
headphone outputs and separate volume
control. for each channel. Operate. from
battery. Inputs 5AU/10011U. Output 50M W.
66'fn. P. t P. 15p.

SPECIAL PURCHASE !
NEAT G301 STATIC

BALANCE PICK-UP ARMS

Identical Specification to NEAT G30
arm but with two-tone chrome and
black finish. Complete with head
shall, pick up rest and plug in phone
leads.
BRAND NEW -
FULLY GUARANTEED
ONLY LO 95. P. & P. 25p.

AKAI BARGAINS
SUPER MONEY SAVING
OFFERS -BUY NOW WHILE
STOCKS LAST!
ALL BRAND NEW AND
FULLY GUARANTEED
1720 Tape Rec.
1721 Tape Rec.
X5000 Tape Rec.
iax305 Tape Rec.
4000D Tape Deck
4000D5 Tape Deck
X20013 Tape Deck
OX220D Tape Deck

X2NOD Tape Deck
X18008D Tape/8 track Rec.
X20008D Tape/Cas/8 Rec.
CRill 8 track Rec.
CRAID 8 track Rec.
CR8I T 8 track/Receiver
CR8086 8 track modem
C850 Cassette Rev.
C850D Cassette Deck

158 75
173 95
199 99

1327 00
161 50
17396
/99 96

1184 96
1249 40
1101 96
1223 30

18096
165 96

/118 90
1145 00
179 00
174.96

OXCAO Cassette Rec.
OXC4OD Cassette Deck
CIXC4OT Cassette/Receiver
OXC05D Cassette Deck
GX044D Cassette Deck
OXCOOD Gesell. Deck
OXC65D Cassette Deck
C836D Cassette Deck
AA6200 Receiver
AA6300 Receiver
AA6600 Receiver
AA8500 Receiver
(7868 Speakers (Pair)
ADMII Microphones (Pair)

Carriage 50p extra. (Recorder. & Docks 75p)

GENUINE BARGAIN!
KOSS 3P 3XC
STEREO
HEADPHONES
Response
10-15,000Hz.
Impedance 4-6 ohms.
Brand new. Boxed &
fully guaranteed
(List 19.501.
OITR PRICE 8660.
P. & P. 25p.

DOLBY SYSTEM NOISE

182 25
166 95

1123 05
195 96

1103 50
1111 25
1110 25

159 50
174 95
182 50

1109 00
1175 00
115 95

17 50

Improves the performance of cassette and
serni-profesmional recorder.. Reduces tape
hies by 3dB at 600H. 191B at 120011: and
10;18 for all frequenciee above 300011,
Control. for input levels and noise ',Unction
on record and replay. 2 meter. for Dolby
level. Off tape monitoring. Frequency

1011 STEREO response: 2011a to 15kHz 1dB 19kHs
LISTENING -35dB. Rise 051- Sr'. AC 200/250V
STATION £32.50 Garr. 50p.For balancing and PRICE
gain ;election of
lowitpeakere with NORDEN 1911-02S STEREO HEADPHONES
additional facility
forstereo headphone
switching. 2 gain

controls, speaker on -off elide switch. :torso
headphone sockets. 6" . 4. x 21'. 9910,
P. & P. 15p.

!OPT MIXER PREAMPUFIER
5 microphone In-
puts each with
individual gain
control, enabling
complete mixing

facilities. Battery operated. 95" x 5" x 3"
Inputs Mica: 3 x 3mV 50K 2 < 3nxV 600 ohm.
Phono meg. 4mV 50K. Phono ceramic
100mV 1 meg. Output 250mV 100K.

ES 97. P. a P. 20p.

TE-I035 STEREO
HEADPHONES
Low cost high perform-
ance stereo headphone,.
Foam rubber ear cups.
Adjustable head -band.
8 ohm impedance 26-
18,000 Ha. With lead and
stereo Jack plug. ONLY
81071. P. L P. 121p.

NEW GARRARD
MODULES

Wonderful value
and excellent per-
formance combined.
Adjustable head-
band. 8 OMB iM
pedanee. 20-12.000
cps. Coin pkte with
lead and plug.
ONLY 68 371. E. 
P. 121p.

TAPE
CASSETTES

Top
quality
Hi. Fi

Low Noise
in Library

cases.
C60 3 for 75p. 10 for E2 36
('90 3 for 11 06 10 for 13 30
CI20 3 for 11.16 10 Mr 14 20
Tape Heal Cleaner SOp each.
P. & P. 10p extra.

SPECIAL PURCHASE!
LEAK MINI -
SANDWICH
SPEAKERS

Brand new and fully
guaranteed. 8 watts,
8 ohm. Teak finish.

I Rec. list 15950 pr.)
OUR PRICE 88090
or. Can. II 00.

TRANSISTO RISED FM TUNER
6 TRANSISTOR
HIGH QUALITY
TUNER, SIZE
ONLY 6 4 2iin.
3 I.F. stages.
Double tuned dis-
criminator. Ample
output to feed most

amplifier.. Operates on 9V battery. Coverage
88-1081leis. Ready built ready for use. Fan -
tulle value for money. 09 171. P. & P. 121p.
Stereo multiplex adaptors 58971.

Popular range ,,t Carter I deck. with Shure TE 10111 DE -LUXE
In deluxe plinth with MONO NIGH IMPE-

DANCE HEADSET

SP2.5 III Module/M75.6
A P76 Module/1175-6
AP96 Module/117541

Ourgs8Pri:5 7,11,:t.ive.. soft earpads,

12333 8"0 'misitiun'etlitrile ihni7elibrnel: 2.600
Zero 1008 Module/3193E 152 60 11 97, P. 0 P I:.pCarr. 50p extra any Item.

cartridge fitted
hinged lid.

HOSIDEN 1:1H -011S DE -LUXE STEREO
HEADPHONES

Fealure,, unique mech-
anical '2 way units and
fitted adjustable level.
controls. R ohm Im
pedance 20-20,000ep.
Complete with spring
lead & stereo jack plug
17-W1 P.  P. 125p.

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

Also see previous pages
and opposite page
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FANTASTIC OFFER !
NIKKO
TRM 50
STEREO
AMPLIFIER
17 + 17 mai' ampllfler with inputs for Magnetic and
Crystal phen . Tape. Aux and Tape Monitor. Outputs
for two pair' -.ten, speakers and Tape. Stereo headphone
socket. Full range of controls including loudness control, scratch
filter. etc. Size 13" x 38". Unrepeatable offer -limited
stocks.

List price

£39.95
Carriage 50i.

WHARFEDALE
LINTON SYSTEM

LEAK DELTA 30
SYSTEM

-->

11/41 irlff/PAffAfT
SAVE UP TO
33'3% OR MORE
SEND S.A.E. FOR
FULL DISCOUNT
PRICE LISTS AND
PACKAGE OFFERS!

Wharfedale Linton Amplifier, Linton Leak Delta 30 stereo amplifier,

Turntable, pair of Linton 2 speakers Goldring GL75, plinth, cover and
G800 cartridge. Pair of Leak ISO
speakers and all leads.

OUR £121.50 Carr. and
PRICE Ins. LI -50

and all leads.

OUR ,f 105.00 Carr. and
PRICE  Ins. CI 25

TELETON CRIOT RG42
SYSTEM

Teleton AM/FM 4 4 watt stereo
tuner amplifier, Garrard 2025 TIC.
plinth and cover, stereo cartridge,

and all
leads.

OUR 135.50
PRICE

Carr.
11.00

AMSTRAD 8000 II
SYSTEM

Amstrad 8000 11 7 7 watt amplifier.
G d SP25 III or BSR MP60,
plinth and cover, Goldring G800
cartridge, pair of Apollo speakers
and all leads.
OUR 147.25
PRICE

Carr.
11.00

Amplifier only, L14-50. Carr. 50p.

MW LW
CAR RADIO

Fully transis-
torised. dual waveband.
Size tir x
12v. D.C. Neg. or P.. earth. Complete with
flthla kit. speaker and leads.
ONLY V50. Post 20p.

SUPER BARGAIN!
13TRACK CAR STEREO TAPE PLAYER

ADIN

Tone, volume and balance control.. Track
selector. Complete with matched pair of
stereo speakers. connections and fittings.
ONLY 11595. Post 30p.

TELETON F2300
SYSTEM

Teleton F2300 AM/FM. 7 7 watt
stereo tuner amplifier, G d
SP25 III or BSR MP60, plinth and
cover, 9TAHCD cartridge, pair of
Stereosound Deluxe speakers and
all leads.

OUR E59.95 Carr. and
PRICE Ins. LI .50

TELETON SAC:1206B
SYSTEM

Teleton SAQ306B 8 8 watt
Amplifier, G d SP25 III or BSR
MP60, plinth and cover, Goldring
G800 cartridge, pair of Apollo
speakers and all leads.
OUR 154.95
PRICE

Carr.
I 50

Amplifier only, 0.295. Carr. 50p.

B.S.R. TD8S 8 -TRACK
STEREO TAPE

CARTRIDGE PLAYER
DECK

Integrated preamps (output 125 mV)
to feed into any stereo amplifier.
Automatic and manual programme
selector. 4 pole synchronous motor.
210/240 V.
A.G.
OUR PRICE
Carr. 37p £1625

SAVE ILL's
PHILIPS GA302
TRANSCRIPTIO .1 TURNTABLE

3:4i .4 45
rpm. Lightweight tu-
bular counterbalanced
arm. Belt driven low
speed synchronous
motor. Viscous dam
(red pick up lift /
lower device. Com-
plete with teak plinth
and hinged cover.
11.4308 em cartridge
(List 136 55).
OUR PRICE 04.50. P. a P. 50p
1:A308 PU with 111400 stereo magnetic
cartrnige (List 147 sit).
OUR PRICE 12 95. P. & P. 50p.
LIMITED NUMBER ONLY!

LEAK
BARGAINS !

LIMITED OFFER!
ALL STOCKS BRAND NEW AND

GUARANTEED
........... . .....

Delta 30 ...
Delta 70 ...
Delta FM ...
Delta AM/FM
Delta 75 ...
Leak 150 pair
Leak 250 pair
Leak 600 each
P. & P. 50p extra each item.

£45 9S
£55-95
£53.95
£65-95

C125.00
E36 95
£46.95
£33 50

ROTEL BARGAINS !
All brand new and guaranteed

RA2I0 Amp .-
RA310 Amp ._
RA610 Amp ._
RX I 50 Receiver

X3.35
£34.95

. C4111 95
RX200 Receiver B.6095
RX400 Receiver 0045
P. & P. 50p extra any item.

EAGLE TSA.I50 STEREO
AMPLIFIER

List price £29 60.

Housed in attractive Teak cabinet.
7.5 + 7.5 watts rms. Switched
inputs for Mag. Cer. tape, tuner, bass.
treble, volume balance controls.
Headphone socket. Output for main
or remote speakers.
OUR PRICE £16.50
Carr./Ins. 5Op.

RECORD DECKS (e. a P. 50p)
11.9.12. KcDONALD
c120 mono 6650
t 137 18 85
MP60 1975
RIO 61265
RIO 231 25
210/TPD3 18 .75
MP60/11r400 /12 95
swim/TN/I 116 05
MP60/TP1)10....ei

119 50
MP60/TPD2 114 35
410/TPDI 218 95
510/TPDI 117 95
11T70 11 99
HT70/0800 1173 26
HT70/TPD1 £2085
HT70/TPD1/1:000

128 90
RIO Plinth/Cover

2'26
00111012BUR
BDI Kit 111010
BD1 Chassis 21310
SDI/SACS/Plinth

11113.10
13D2/RAP '2/Chaviiii

124 76
13D2/SAU2/Plint h/C

133 85

GARRARD
2025 1/C Stereo

ss 50
400 Stereo 1915
91.25 III 11015
SP25 111/M75-6

21696
ar25 III Module/

M75-6 12310
SL65B 118.75
AP76 117 95
AP76 Module/

M75-6 133 80
8L720 121 95
£1,950 /32 25
401 /2.5 95
ZERO 100A 138 95
ZERO 1000 '236 95
ZERO 100$ 51.

5193-E 8.52 60

GOLDRIIIG
GI.69/2 LB 50
G1.891211' £24 20

.1.7 £2095
£27 50

Plod h 6./ 2 £702
LID 72 £325
11L75 IN 95
(IL7SP /35 25
Plinth 75 17.85
LID 75 /3 80
099 £19 25
(11,95PIC £5895
LIB 85 la 95
11101P/C 126 50

LEAK
Delta Turntable

/52 50
MICRIMEIKI
5111111 £2950
MR III Plinth .

Cover 29 50

PHILIPS
G1105 £1895
GAI60 £29 80
1;130. Teak £24 50
1:1308 P.U. Teak

£29 95
(11212 156 75

PIONEER
PL12D £3395

£5135
PLA3S 1.82 85
PL.50 1111 85
P1.4 £118 50

1119 95
THORESS
T1.12. l I 188 50
11/12., tit II 199 95
TS.! £8 95
Tuploc as 95
TliiSO 128 95
T 150A II 63595
T11150All II 63995

API.; Moilule, 111150 Plinth 13 80
1175-6 138 75 TS11 1380

000DMANS WHARFEDALE
T1,100 Teak 15596 Linton Tunitablii
TD100 White 138E5 226 95

PLI111118 48 COVERS IP. a P. 50p)
Budget SP25. etc. 13 20
Budget SP25 Play on 14 80
Budget AP76/Zero 1005 14 50
Budget B.B.R. 13 25
BME 2000 System 184.50

RECORD DECK PACKAGES ir.e P.500
Decks supplied with
stereo cartridge
ready wired in plinth
with cro er.

GARRARD
20.25T('/9TAHCD
SP25 III/9TAHCD
SP25 111/0800
sr -25 111/!75.8SS
SP25 111/M44.7 .

ens IIl/M44-E
HP25 III/M55E
P11/6800
AP76/M75-8
AP76/5155E
AP76/M75EJ
AP76/0800E
A P741/5144 F:
AP76/5175ED

BSA. McDOIALD
511110/0800
51P60/M44.7
MP60/5144-E

IX/LORING
GL72/0800
OL75/13800
GL711/0800E

.

.

212 75
215 95
£17 95
118 50
119 75
120 95
122 40
£27 95
£80 26
230 50
132 50
180 75
630 50
138 95

217 50
119 50
120 25

834 50
138 95
111 95

G.W.SMITH &CO(Radio)LTD
10 TOTTENHAM CT. RD. LONDON, W.1 lei 01.637 2232
27 TOTTENHAM CT. RD. LONDON, W.1 Toel 01-636 3715
257/258 TOTTENHAM CT. RD. LONDON. W.1 Selo 01-580 0670
3 LISLE STREET. LONDON, W.C.2 111, 01-437 6204

Personal Callers Welcome -All Branches Open 9-6 MOO. to 583f. 34 LISLE STREET, LONDON. W.C.2 TM 01-437 9155
311 EDGWARE ROAD. LONDON. W.2 lei' 01-262 0387

all Meri. Orders to

11-01, Ireddrrseten Green
VI:

1.5 01 2112 SNr
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BO%
GARRARD
MPH Mk. 111 £1
SPECIAL OFFER
G d SP25 M.
Goldring G800
Teak plinth and tinted cover. All
leads supplied.
Please add LI .15 for P. & P.

7.45

TURNTABLES
Pleas* add 75p for P. & P.
G d SP25 Ilk. Ill [9 90
G d AP76 [17 45
G d SL65B 112 90

401 [2895
G d Zero 100 (Auto) [37 9S
G d Zero 100 (Single) [36 45

00
G d 2025TC with Sono -

tone 9TAHC [6 20
BSR MP60 [9 40
Goldring GL72 [21 80
Goldring GL72 P [27 40
Goldring GL75 [26.75
Goldring GL75 P [33 90
Goldring 101 PC [10 00
Wharfedale Linton dr cart. [26 SO
Thorens TDI25 AB Mk. II

New Product [91 75
Thorens TD150 Mk. II [16 90
Thorens TDISOA Mk. II [33 75

AMPLIFIERS
Please add 75p P.& P.
Amstrad 8000 Mk. II
Amstrad 1C2000

Armstrong 521 (teak cased)
Alpha Highgate 212
Alpha Highgate FA300
Alpha Highgate FA400
Keletron 700 new prod.
Leak Delta 30
Leak Delta 70
Metrosound ST2OE
Metrosound ST60
Pioneer SA600

EIS SO
L28 95

(44 SO
12375
L32 63
L38.00
119 . SO
144.85
(54 95
124,15
145 ,S0
157 00

Pioneer SA500A [31'35
Pioneer SA900 [8645
Pioneer SA1000 [93.00
Rogers R'brook (Chassis) [38 25
Rogers Ribrook (Cased) [41.95
Rogers R,bourne (Chassis) [41'75
Rogers lUbourne (Cased) [48-35
Sinclair PRO60 2 a Z30 PZ5 114-70
Sinclair PRO60 2 x Z301PZ6 [16.70
Sinclair PRO60 2 x

Z501.Z8,Trans [20-90
Sinclair AFU (Filter Unit) [4.10
Sinclair 605 [1790
Sinclair 2000 120 95
Sinclair 3000
Wharfedale Linton
Teleton SA02068
Teleton SAQ307
Rotel RA 310
Rotel RA 610
Tripletone 1818
Tripletone 77
Amphonic 12000

128 10
14295
(22 95
[13-9S
[30 25
(47.75

Keenest Price
Keenest Price

114.75

UP TO
Global's GOLDEN

guarantee 
St Lafinalini liar Wow I Oars Di reePUSI
if hp ale Of GOOK II 10vit0 10 II 11011111NLY

Olfittre el Orel WU/2 let SAC 60005
511000T 00131011 0111 1 OATS 60003 ale

COrtela IT traitufarl Alp I / 1005110
falanafilit

p.

TUNERS
Please add 75p P. & P.
Amstrad Multiplex 3000 11975
Armstrong 523 139.50
Armstrong 524 131.45
Rogers Ravensbrook FET4

(Chassis) (30 70
Rogers Ravensbrook FET4

(Cased) [34 90
Rogers Ravensbourne FET4

(Chassis) (42 15
Rogers Ravensbourne FET4

(Cased) 146-95
Sinclair PRO60 (Module)
Sinclair 2000 3000 Tuner [211-85
Philips RH690 [31'2S
Leak Delta FM (Cased) [53 6S
Leak Delta AM FM )Cased( [62-95
Alpha Highate FT 150 [38'15
TUNER/AMPLIFIERS

Please add 75p for P. & P.
Aloha Highgate 150 (49 9S
Armstrong 525 (Teak cased) [69 45
Armstrong 526 AM, FM

(Teak cased) 177'15
Leak Delta 75 [120.95
Philips RH702 L82.50
Teleton 2100 [31  00
Goodmans One Ten [98-00
Rogers R brook (Teak) [81.50
Rogers R brook (Chassis) .174-75
Alpha FR 3000 New prod. [74 40

SPEAKERS
Please add LI 25 P. & P. per oa,r
Amstrad 138 [13-90
Wharfedale Denton 2 127.85
Wharfedale Linton 2 135.75
Wharfedale Melton 2 [46 95
Wharfedale Dovedale 3 [59.75
Celestion Ditton 120 [3925
Celestion Ditton IS [52.00
Celestion Ditton 25 (85 25
Celestion County New Prod [35-50
Goodmans Double Maxim [47.75
Goodmans Memo 3 [46-75
Goodmans Magister [76 95

6,0BAL M110

All prices correct
at time of press
E. D.E. ond ore

,b,ect to nitern-

DISCOUNT WAREHOUSES

0.20*
Plus 3So P. & P.
Finished in teak veneer with tinted
dust cover fully assembled. For
G d SP25. 2025TC. 3000.
AT60 2000. 2500. 3500. 5100.
1025. SL65B. Also for BSR
McDonald MP60 and others.
For AP76: AP75; SL72B: SL7S;
SL95B; (4.20 plus 550 P. & P.
Also finished in walnut to match
Japanese eouipment-at no extra.
CARTRIDGES
Please add 10p for P. & P.
Goldring G850 [3-15
Goldring G800 [4-95
Goldring G800E L8.00
Goldring G800 Super E [14.15
Shure M3D £3.70
Shure M447 [4.50
Shure MS5E [5.60
Shore M75E Type 2 [10.15
`..-,otone 9TAHC 40

Dept 'EE1)124 Pentonvslle Road, London, N1. Telephone 01.2711711
Or: 4 High View Parade, Redbridge Lane East, Woodford A

Ilford, Essex. Tel: 01-5501006.
Open Monday to Saturday 9 30 a m to

6 p m LATE NIGHT FRIDAY 7 p.m.
MAIL ORDERS. Ord. with confident e Send Post.ti Order Cheque

. Money Order Bans Draft Giro or Cash by Registered
V144,, CALLERS Please not that cheques can only be accepted together
.,144 4 henna cards loot Barclay Cidi

2 minutes lion. KING S CROSS EUSTON & ST PANCRAS
on main toad leading to the East and West Country

YOU MUST HEAR

miniWiSE audiLECT
YOUR

PERSONAL TUTOR

THE

No. 1
HIT

BRING PLEASURE to your CAREER or HOBBY

THROUGH ORGANISED TUITION
in your own HOME at your own SPEED

YOUR PERSONAL TUTOR will give you rapid
UNDERSTANDING -the key to SUCCESS

ASSURE YOUR FUTURE
IN RADIO, T.V. or ELECTRONICS

FOR DETAILS OF THIS UNIQUE method send
your name and address

No one will call To:

MINIWISE PRODUCTS
FREEPOST (E) BLETCHLEY, BUCKS

Include only 120p to own a trial lesson on a C90
cassette or L.P. Tape (state which)

Your money INSTANTLY REFUNDABLE if not 100% convinced that this
can be the turning point in your hobby or career.

THE NATURAL WAY TO LEARN

Our jumbo size Heathkit
catalogue is full of good
things - Stereo Amplifi-
ers, Tuners and Loud-
speakers, low cost /
Testers and Instru-
ments. Electronic
Calculators, Metal
Detectors, Shortwave
Receivers, Intercoms and
even a Battery Charger. You
name it, Heath can supply.

We guarantee that by using the Heathkit
step-by-step construction method you can build
a piece of electronic equipment without needing to
know the first thing about electronics.

Mail the coupon today !
* No deposit terms up to £30
* Heath monthly budget plan
Heath (Gloucester) Limited, Gloucester GL2 6EE.

EPlease send me a FREE Heathkit catalogue

Name

Address

1

Heath (Gloucester) Limited, Department EE/1/73,
1.Gloucester GL2 6EE. Telephone 0452 29451. 13:=

I;
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BI-PRE-PAK
COMPLETE TELEPHONES

iga.

EX. G P O. NORMAL
HOUSEHOLD TYPE

ONLY 9Sp
POST Lk PACKING 35p EACH

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

ONLY 25p
POST II PACKING 15p

TESTED AND GUARANTEED PAKS

112
4 ichr.,0SelPi tons

8" A IN4007 Sil. Rec. diodes.
1,000 MV lamp plastic

O il 10 l aeedSzj

small
rnieed

large
types

O M 200 Mixed Capacitors. A
quantity, counted by weight

144 250 Mined Resistors. Apprise.
quantity counted by weight

H I Aft Wirewound Resisters. Mimed
-sr" types and values.

NO 2 woo:: Sensitive
Transistor

Nil 20 ac.r.f.',30.1":.',s""n

"" 20 ges 6.0-43V.
143S Intl Mixed Oiodes. Gowns. Geld

bonded. etc. Marked and
Unmarked
Short lead Transistor., NPN

wsn. Silicon Planar type.

50p

50p

50p

50p

50p

50p

50p

50p

50p

SOp

50p
NM 10 1,14?'41.°4ci Tao: ti 945 50p

Ha 20 ,47.50s1;c2.Nr,6u9n6.11:164,3.4 50p

UNMARKED UNTESTED PACKS

866 ISO rri,,,,D$ odes 50p
2°° T.an. man ractu.en' niece

d 50p
Germ.

raw 100 50
BN 100 sit. Diode sub. min.

111111 CA Sil. Trans. NPN, PNP
SO equiv. to 0C200I1

2N706A, BSY95A, etc.

S i 50 1:74:7,3".",:dT;a"""*"
NI 40 ty:877/,..nZe,r,....D.rrey.os

50p

50p

SOp

50p

"'' 20 3 amp. vti:,x,on Stud Rectifiers. 50P

MI! 30 Toyy Nat Silicon Restifers.
7SOmA. Mies volts SOP

I C Experimenters' Pak of 50p Circuits. Dux
supplies

Hu 20 1,1Y.,12p6/.7,Lima rs sop

N N is rfpwNer Siliconansi;t3rA,
G  r rn

SOP

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

£1 each

OVER 1,000,000
TRANSISTORS IN STOCK

We hold . very large range of fully marked,
tested an I guaranteed transistors., power
transistors, diodes and rectifiers at very
competitive prices. Please send for free
catalogue.

600,000
Silicon planar plastic transistors. Unmarked,
untested, factory clearance. A random
sampling showed these to be of remarkably
high quality.
Audio PW, similar to ZTX500. 21\13702/3,
BCY70 etc
Audio NPN, similar to ZTX300, -N3708/9
BC107/8/9 BC168/9 etc.
R.F. NPN and switching NPN.
Please state type of transistor required when
ordering.
ALL AT 503 for 1.3, 1,000 for LS, 10,00 for L40

OUR VERY POPULAR 3p TRANSISTORS
TYPE "A" PNP Silicon alloy. TO -5 can.
TYPE "B" PNP Silicon, plastic encapsulation.
TYPE -E- PNP Germanium AF or RF.
TYPE "F" NPN Silicon plastic encapsulation.
TYPE "G" NPN silicon similar ZTX 300 range
TYPE "H" F NP silicon similar ZTX 500 range

POWER TRANSISTOR
PRICE BREAKTHROUGH!
Plastic cased Silicon Power Transistors of
latest design 40watts and 90watts PNP

NPN types. All types available at the
most shatter ngly low prices of all
time. All are fully tested, marked
and guaranteed.

1-12 13-20 2430
40W NPN 20p lap 16p
40W PNP 2Ip 19p 17p
90W NPN 24p 22p 20p
90W PNP 2Sp 23p SIp
PAK PAKS of Complementry pairs
MP40
40W + 40W SOp 48p 46e
VIP90
90W . 90. 60p 513p 56p

be"
1'

A CROSS HATCH GENERATOR
FOR 53.50 ! ! !

YES, a complete kit of parts including
Printed Circuit Board. A four position switch
gives X- match, Dots, Vertical or Honcontai
lines integrated Circuit deign for easy
construc ion and reliability. This is a protect
in the September edition of Practical
Television.
This complete kit of parts costs £350,
post pa.d.

A MUST for Colour T.V. Alignment.

Our famous PI Pak is stil
leading in value for money.

Full of Short Lead Semiconductors 5 Elec-
tronic Components, approx.17t We
guarantee at least 30 reallyhigh quality
factory narked Transistors PNP 8 NPN, and
a host cf Diodes & Rectifiers mourted on
Printed Circuit Panels. Identificatior Chart
supplied to gin some information on the
Transiston.

Plena ask for Pak P.I. Only 50p.
10p P 8 P on this Pak.

FREE

of

CATALOGUE
FOR

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

RELAYS FOR £1VARIOUS TYPES
P & P 25p

INTEGRATED CIRCUITS
1.12 I3 -2S 26-54

Clocked Flop Flop BMC93I 20p IOp 16p
Ex 2 4- nput Buffer BMC932 12p I 1p 10p
2 4 -input Expander BMC933 12p 11p 10p
Hu. Inserter BMC934 129 1 1p

Hex. In. BMC93S lip I 1p 109
Hex. In-rtr BMC936 12p I 1p 11110

He. In- BMC937 lip I 1p
Decade Counter BMC938 23p 13p lip
Div by 16 Counter BMC939 lip 23p lip
Hex. Innrter BMC940 129 1 1p lip
Hex. In-erter BMC94I lip 1 1p lip
Type D Flip Flop BMC942 lip lap lip
Ex 2 4. nput Power BMC944 12p 1 1p 10p
Clockec Flip Flop BMC945 20p 18p 16ss

4 2 low NAND Gate BMC944 1 1p 10p 9s.
Clockee Flip Flop BMC948 20p lip lip
4 2 Ingot NAND Gate BMC949 lip lip lip
Pulsed -rig. Binary BMC950 2.0p 10p 16p
Monoet.ble BMC951 23p 23p 21p
Dual If' Flip Flop BMC9S3 209 ISp 109
Dual I Is Flip Flop BMC9SS Thy lip 169
Dual .1 Is Flip Flop BMC9S6 20p Illsr lip
Quad 2 -input Power BMC9513 12p I 1p 10o
2 4 -input Gate BMC961 12p I 1p 111p

3 3-inpi t NAND Gate BMC962 I 1p 10p 9ss

3 3-ingit c NAND Gate BMC963 12p lip 10p
Audio Amp.SL403D LI SO LI '40 L1.36
Linear Op. Amp 709C 2Sp lip ISp
Decade Counter SN7490 6Sp Alp SSp

LOW COST DUAL IN LINE I.C.
SOCKETS
14 pin ripe at ISp each l Now new low profile
16 pin Lepe at 16p each. ) type

BOOKS
We ha -e a large selection of Refer.. and
Technical Books in stock.
These a e lust two of our popular lines,

5,9.1 -ransitor Equivalents and

Subst tutes, 40p
This includes many thousands of British
U.S.A., European and C.V. equivalents.
The Iliffe Radio Valve a Transistor
Data Book 9th Edition; 7Sp
Characteristics of 3,000 valves and tubes,
4.500 Ttansistors, Diodes. Rectifiers and
Integrated Circuits.

Postage and Packing 2Ip.
Send for lists of these English publications

MEM= =MIMI%
Please se. d me the FREE B. -Pre -Pak Cosokgue

NAME

ADDREU

MINIMUM ORDER 50p. CASH WITH ORDER II
PLEASE. Add 10p post and packing per order.
OVERSE.S ADD EXTRA FOR POSTAGE

El I= IIIII

BI-PRE-PAK LTD DEPT. E, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX SSO 9DF

TELEPHONE: SOUTHEND (0702) 46344
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NOIRIStfivreompf4foiammkekrbrorel
INTEGRATED CIRCUITS

Why buy al fives when you can buy the genuine article from us at
competitive prices from stock. BRANDED FROM TEXAS I T T FAIR-CHILD

Typo /it 12/24 26/99 Type WI 12/24 25/99
P P P 5 5 p

8N7400 20 0 18 0 18 887460 20 0 18 0 16
8N7401 20 0 18 0 18 0107451 20 0 18 0 16
8N7402 20 0 18 0'18 8517458 20 0 18 0 16
8N7403 20 0 18 0 18 8107454 20 0 18 0 16
8247404 20 0.18 0.18 8517460 20 0 18 0 16
887406 20 0 18 0 16 8517470 30 0 27 0 26
8217406 80 0 27 0 25 8N7472 30 0 27 0 26
887407 80 0 27 0 26 887473 40 0 87 0 85
887408 20 0 19 0 18 887474 40 0 37 0 85

'887409 45 0 42 0 36 887475 56 0 52 0 50
887410 20 0 18 0 16 8N7476 45 0 42 0 39
887411 28 0 22 0 20 887480 80 0 75 0 87
887412 42 0 40 0 85 887481 25 1 15 1 10
8917418 30 0 27 0 26 887482 87 0 80 0 70
1387418 80 0.27 0 25 8547483 00 0 90 0 86
8147417 110 0 27 0 26 8197484 90 0 85 0 80
887420 .20 0 18 0 18 8N7486 46 0 41 0 88
887422 48 0 44 0 40 8517490 75 0 70 0 65
8N7428 48 0 44 0 40 8N7491 AN 00 0 96 0 90
887426 48 0 40 0 85 887492 75 0 70 0 66
8N7427 42 0 89 0 85 887493 75 0 70 0 65
8517428 50 0 46 0 42 887494 -80 0 75 0 70
8547430 20 0 18 0 16 887495  80 0 75 0 70
8197432 42 0 89 0 36 887496  00 0 97 0 95
887433 70 0 61 0 44 8517497 25 5 50 6.00
8547437 65 0 60 0 50 8874100 50 2 30 2 00
8197438 66 0 60 0 50 8874104 46 1 36 1 20
8N 7440 20 0 18 0 16 65474105 -45 1 35 1 20
8N7441 AN 76 0 72 0 70 8874107 50 0 45 0 40
8N7442 75 0 72 0 70 8874110 80 0 70 0 60
887443 00 0.95 0 90 8874118 00 0 95 0 90
887445 2 00 1.75 1 80 81974119

8874121
90
60

1 78
0 56

1 65
0 60887446 200 1 75 1 80 85174122 35 1 25 1 10887447 1 75 1 60 1 46 85174123 70 2 55 2 47

8247448 1 76 1 80 1 46 81974141 00 0.95 0 90

Type 1/11 12/24 25/99
P P

8874146 1
P
60 40 1 80

81974160 8 85 95 2 15
82174161 1 10 95 0 90
82474153 1 85 27 1 20
82474154 2.00 75 1 65
8874105 1 65 -47 1 35
6N74196 1 55 47 1.35
0874157 1 80 70 1 50
88174160 2 60 40 2 25
8874161 2 60 40 2 25
8874162 3 40 25 2 .0
8874163 3 40 25 2 70
8874164 2 75 SO 2 10
8874186 4 00 50 8 00
82474188 4 00 50 3 00
8874147 6 25 80 6 10
82474170 4 10 55 3 05
82474174 2 00 75 1 30
82474176 1 85 27 1 15
85174176 1 60 85 1 20
8N74177 1 60 35 1 20
8874180 1 55 80 1 20
8N74181 7 00 00 5 60
8N74163 2 00 80 1 80
8874184 2 40 00 1 80
82474185A 2 40 00 1 80
81974190 1'95 85 1 76
8N74191 1 95 85 1 74
8N74192 2 00 90 1 80
8874193 2 00 90 1 80
8N74194 2 50 -25 1 90
81474196 1 85 70 1 80
82174198 1 50 40 1 80
81474197 1 50 40 1 30
8N74196 4 80 70 3 35
82174199 440 70 8 35

PRICES OF 7400 SERIES ARE CALCULATED ON THE TOTAL NUMBER
ORDERED REGARDLESS OF MIX

LARGER QUANTITY PRICES PHONE (01) 402 4891
TEXAS HANDBOOK NO. 2. I C. 700 PAGES DATA 41/p. POST 20p.

HIGH POWER SN 74 HOO I Now in stock -send
LOW POWER SM 74 LOO J for list No. 36

SPECIAL OFFERS!
SEMI -CONDUCTORS

BFY90 59p
1000 MC S
25 + 20p

100 + 17p
500 + 15p

AFI Mullard 2So
25 + 17p
100 + IS4
500 + lip

2N2926 10p
Colours

100
25

+
+

Bhp
500 + 119

1000 + 5P

20619 Texas 35p
25 + 30p

100 + 25p
SOO + 20p

1000 + 15p

0C170 Mullard 25o
25 + 20p
100 + Illp
500 + 15p

1000 + 13p

BYI27 Mullard I5p
25 + lip

100 + 10p
500 + Op

1000 + Bp

BC107, BC1138,
BCI09 10o each

AllMakes
25 + Up

100 + 7p
500 + 6p

1000 + Sp

0A202 108
25 i- 135

100 + 7p
500 + 6p

1000 + Sp

*DIM, *0162 354
each

25 + 32p
100 + lip
SOO + 259

1000 + 22p

0C35 Mu la,LI SOP
25 + 45p

100 + 40p
500 + 35p

1000 + 305

2N3053 20p
25 + 18p

100 + 15p
500 + 11p

1000 + 10p

PLESSEY INTEGRATED CHIC,: r
I Watt Amplifier SL403D
Complete with a -pace \' 
booklet, circuit,
and data

fl.50
TRIACS
STUD WITH ACCESSORIES
Type Volts Price

P.I.V. 1.11
AMP RANGE

8C354 100 75p
8C3513 200 799
80361) 400 859
11 AMP RANGE (T048,
W40 A 100 859
8C40B 200 905
SC4OD 400 11 00
8('40E 600 61 20
10 AMP RANGE (T048.
BC45 A 100 955
8('4510 200 11 00
87'451) 400 61 25
SC45 E 500 11 45
16 AMP RANGE IT0481
8050A 100 El 25
8C5OB 200 11 85
80501) 400 11 65
sc50E 500 61 86
D1AC 1)32 2bp
TRIA011-
Atilit tonal Types
40430 (T0661 Mop4,61:9 i Plastic)

81 00
ros) 809

11

3 Amp
T048

15 Amp

1048
2N30SS SS p

25 + SOp
100 + 4Sp
500 + 311p

1000 + 33p

AAY30
AAY4I
A AZI3
AC107
AC126
AC127
ACI28
AC176
ACIP17
AC188
ACY17
ACY20
ACY21
ACY39
AD140
A D149
AD181
AD162
A F117
AF118
AF124
AF139
AF106
A1,239
A8Y27
A6Y28
BA102
BA115
BA145
BA X13
BAXI6
B4'107
BC108
BC109
041090

A SELECTION OF SEMI -CONDUCTORS FROM STOCK
10p
155
105
355
26p
26p
25 p
255
255
255
809
20p
205
65p
609
605
365
365
205
SOP
1255

305
408
409
305
25p
30p

7p
155
5to
75

10p
top

105
125

807113 155
BC117 20p
13C143

BC147 lip 111105 226
1)411890 lip 101100 155
RCM 105 BY126 16p
110214 155 BY127 165
114132 765 BYZI3 355
BCY34 365 CIND 658
11('Y39 100 GET111 659
11CY42 30p OET115 55p
liCY43 268 GET880 45p
114155 250 1.11130914
1311'70 155 (TOM 1 87
144171 205 MAT121259
(ICY72 155 11,11E340 505
RCY87 2 99 MJE370 70p
110211 bOp MJ E620 75p
1111124 80p MJE2955
111)131 75p 110
111)132 809 MJE3055
11E115 259 755
itr167 255 MPF105 40p
11E173 259 NKTJ1420p
11E179 30p Nicrala 40p
li El (+0 30p NKT217409
11E194 15p NK T403709
8E195 15p NK T404505
11E861 268 OAS 608
111119s 25p 0410 85p
11FX 13 255 OAMI 108
11E1134 759 0491 75
Bp)/ 37 lop 00200 7p
REX to( 205 0A202 10p
If FV50 205 04'16 76p
FIFV5 I 209 0020 965
1IEY52 209 0023 8610
BF164 509 0025 405
8E190 699 0028 055
111.136 a oo was 605
118X20 Ibp 04'36 614P
B8127 169 O'42 409

0044 165
0046 159
Oa.] 609
0071 155
0472 255
11C77 455
0081 255
00783 259
00140 555
OC170 25p
OC171 809
00200 468
0(5201 75p
00202 805
00203 505
OCP71 1 25
011P12 605
0 R P60 409
1.3464 209
11083111 1'

45p
R 08500A)'

56p
T A A:9,3 759
T1L2tm 39p
TIP:19A 505
T11.30A 60p
TI P31 A 605
T1P32A 70p
TIP33A

1 00
TIP344

1 60
TI P35 A

2 50
TIP364

3 00
TI P41.0 75p
TIP42A Sip

TI843 255
V406A ESP
ZTX108 12.
ETX 300 111p
ZTX301 15p
ETI302 125
ETIL341 2111
ZTX500 165
ETE603 17p
211301 SOP
2N404 20,
251627 Rip
254696 18,
251697 162
251706 10p
2N930 KIp
251987 455
2N1131 Sip
2291132 Sip
2101302 1115

2N1304 11115
2191305 289
2101307 115p
2101308 26p
2N1613 805
2101871 1.00
282147 752
2942160 Sip
2512217 25p
210222) 20p
2N22224

1611
2N2369A

16p
282906 SOp
282926 (all
col.) lop

783053 20p
283054 50p

2543055 SOp
283440 756
283442 1 25
2198625 755
283614 595
2513616 765
283702 10p
2N3704 10p
283705 10p
283714 1 BO
2513771 1 76
2198773 2 00
2N3790 2 25
2513819 865
2N3820 605
283866 869
283903 lbp
2N3900 125
2514061 12p
2194062 125
284126 155
2N4871 35p
2N0407 305
2N5777 bb
28001 1 00
28012 10 00
28018 6 25
28026 8 90
28301 60p
28303 65p
28324 955
40260 505
40380 40p
40361 40p
40362 505
40408 50p
40486 768
40636 1 10
40430 1 00

ZENER
DIODES
400 51/W 6%
Miniature
BZT 88 Range
All voltages
3 3 - 33 Volt
105 each

25 +
100+
600 +

1000+

Any one type.

14 Watt 5%
Wire Ends
Metal Case
All voltages
t; s - 100 Volts
205 each

26+
100+
500+

1000+

Any one type.

99
8p

6 59
bp

3 Watt Plastic
Wire Ends 5°.
3EZ Range
All voltages

- 100 Volts
305 each

1115
le
lip
105

INTEGRATED CIRCUIT SOCKETS
LOW PROFILE PLATED PINS

44pei 1=0
III last (14 Lead

DALE.) D.I.L.)
17p 15p

(8 leaf
D.I.L.)

159

QUANTITY DISCOUNTS
10% 124- ; 15°. 25+ ANY ONE
20% 100+: 26% 1160+ TYPE
From above sections except Integrated
Circuit. and Special Offers where die -
counts are Included.
Minimum order value 111 please.
Postage 75 on all orders.

SILICON
RECTIFIERS
WIRE ENDED
PLASTIC

Type P.I.V.I-11
1 atop miniature
184001 110 6
1N4002 100 7
IN4043 '200 8
IN4004 400 8
1N4005 600 10
IN4006 800 12
IN4007 1000 16
10 amp miniature
P1.4001 50 8
PL4002 100 9
P1.4003 200 10
P1.4004 400 10
P1.4005 600 12
PL4006 800 15
P1.4007 1000 16

LINEAR
(0 P AMPS)
7020 10, 75p
70907 T099 36p
7090 D.I.L. 85p
7330 TO99 61 00
7230 D.I.L. 95p
72507 T099 24 50
741C TO99 66P
741C 11.1.L. 55p
747C TO99 81 10
747C D.I.L.

11 10
72741P D.I.L. 808
72748P 11.1.1... 805
SINCLAIR

IC12 8180
TOSHIBA
TH9013P
20 WATT AMP
44-47 PORT PAID
TH9014P Pre At,

61 50
DATA AND
CIRCUITS REF

42 109
FREE WITH
PURCHASES

TRANSISTORS
IC's, TRIACS,
BRIDGES,
SCR's. LCIR's

NEW FREE
BOOKLET
(No. 36)
OVER 1500
TYPES -
Bend for yours
today!

NEW BRIDGE
RECTIFIERS
SMALL SIZE AND LOW COST
Type Volts Price

P.I.V. 1.11
HALT AMP
1105/05 50 205
1105/10 100 255
ONE AMP 1 H
TUBULAR

1/05 60 25D
MHO 100 25p
141 /20 200 805
111/60 600 85D
ONE AMP (0.I.)
TUBULAR
1)003 50 801
N 01 100 35p
W02 200 40p
WO6 455
TWO AIIPS600 111. 1 L

112/05 50 361
112/100 100 409
112/200 200 45p
112/600 600 50p
112/1000 1000 60p
FOUR AMPS

t' IL x A
114/100 100 605
114/200 200 655
144/400 400 70p
114/600. 600 76p

11 00114/1100
900SIX AMPS

x A
116/100IL x103
116/200 200
116/400 400
1161600 600

70p
755

Era

11

SILICON CONTROLLED
RECTIFIERS
Type Volts Price-

P.I.V. 1.11
ONE ADP
('1181/O5 50 255
('RR 1/10 100 309
CRS 1/20 200 30p
1'1081/40 400 859
('R81/60 600 468
THREE AMT (T048,
1'1083/05 50 30p
CRS 3/10 100 * 30p
1'883/'20 200 855
CR8 3/40 400 455
I. RS 3/60 600 Sop
FIVE AMP ITO66)
01485/400 400 605
SEVEN ANY (T048,
CR8 7/100 100 605
CR0 7/200 '200 65p
CRS 7/400 400 705
CRS 7/600 600 95p
SIXTEEN AMP
8CR 16/100 100 65p
8CR 16/200 200 70p
P('R 16/400 400 809
S1') n, .:011 000 11 00

1 Amp
TO5

3 Amp
TO48

HENRY'S
RADIO

RETAIL SHOP: 404-406 EDGWARE ROAD. (01-402 8381/2)LIMITED Open 6 days a week 9 am - 6 pm Monday to Saturday

MAIL ORDER DEPT: 303 EDGWARE ROAD, LONDON, W2.
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ALMOST UNBELIEVABLE? Think of the year 1994 and
what might b. produced than-now get the fantastic ASTRAD
17 and SEE for yourself that the incredible Russians have
done it all NOW! It's the radio perfectionist's dream
come true! THIS ONE SUPERSEDES ALL EARLIER
MODELS! It will probably make your present radio seem
like a "crystal set"! Complete with optional battery eliminator
for both battery and mains use! We're almost giving them away
at only C20 ; 75-a mere fraction of even today's Russian miracle
price! We challenge you to compare performance and value
with that of E80 radios!Test 7 days, we'll refund instantly if you are
not astounded! El black & chrome finish facia, set in
fabulous Cabinet built case-constructed of fine Russian
hardwood in beautiful Teak V finish-p ibra
tiers. ensures purer & sweeter tone than ever! Volume controlled
from a whisper to a roar that would fill a hall! Much wider band
spread, for absolute "pin -point" station selection! Plus
"MAGIC EYE" tuning level indi for ultra perfect tuning
sensitivity! Yes, the Russians have surpassed themselves, proving
again their fantastic ability in the field of electronics and brilliantly
reflecting their advanced micro -circuitry techniques in the field of

spaceship and satellite communications. Yes, EVERY WAVEBAND
instantly at your fingertips including Standard Long, Medium.
Short and Ultra Short Waves to he four of the
earth 24 hours a day including all normal lesions.
VHF, AM, FM, MW, LW, USW, plus local & new stations
net yet tional, and m from all over the world!
Expensive TURRET TUNER side control waveband selection
unit (as used on expensive T.V.'s!). Every waveband clicks into
position giving incredible ease of station tuning! Genuine push-pull
output! ON/OFF volume and separate Treble and Bass tone controls
for utter perfection of reproduction end tone! Press -button dial
illumination! Take it anywhere-runs economic ally on standard
batteries (obtainable everywhere) or direct through battery
eliminator from 220/240v AC mains supply. Internal ferrite rod
aerial plus built-in "rotatable" telescopic aerial extending to
39ins approx. It's also  fabulous CAR RADIO. Can also be used
through extension amplifier, tape recorder or public address
system. SIZE l4in a l0)ins a 4lins overall approx. Magnificen tly designed, made to give years of perfect
service. (U.K. service facilities spares available for years & years to come, if ever net sssss y!). With
WRITTEN GUARANTEE manual with simple operating instructions circuit diagram. ONLY L20 75
(with mains/battery eliminator [1.411 extra) BOX, POST, ETC. 50is.  BUT WAIT, for only 55p xtre
you get the sensational "COMPUTERISED" WORLD TUNING GUIDE (It enables you to time,
pinpoint get transmissions the whole world over-even a child can do it in a flash-it even lets you know
when to tuna into the U.K. when abroad. NO GUESSING! NO MESSING!) PLUS Standard 'Ionglifo'
batteries PLUS ultra sensitive earphone for personal listening. (Sorry-We cannot change these new
radios for any earlier model purchased.) HURRY! Send today and test 7 days-refund if not delighted or call .

AZ52/Tam NEEMOMPUTERISEIn
THE FABULOUS\

t404t- ' ONLY .

tliptitptAGEm 6111S\ ASTRAD I1
/

1Aki ois Iktil

BEtAk
01(0\11

1t419841

28

\P_ORTABLE RADIO&

COMMUNICATION ' "MAGIC EYE"tuning
RECEIVER level indicator

TRANSISTORS,
AND DIODES.

WAVEBANDS:
STANDARD LONGand MEDIUM

5 SHORT WAVEBANDS

ULTRA SHORT WAVES

S020.7571
MAINS/BATTERY

Wise
EUMINATOR 0.413 extra

*COMPARE
ITS PERFORMANC

with £80
RADIOS'

CAVE 12015 NOW.

Combined'

VII AMIFM
RADIO and
CASSETTE

TAPE RECORDER
& PLAYER

WITH REMOTE
CONTROL MICROPHONE

This equipmens got

fVERYT11101Q

Shopertunitis "thunder" ahead with an offer that's FANTASTIC (eve
by our standards!).We've snapped up 500 magnificent machines. Latest sensation
in the wo-ld of sound! First-class makers! Fabulous VHF, AM,FM Radio
AND C Tape Recorder & Player combined and it also runs off
standard b is or mains. (Simply plug in the 220 240V. AZ line cord.)
Record and play back anything, anywhr0 Even tape direct from the radio
as you listen! RECOMMENDED RETAIL PRICE GENUINELY L441
WE OFFER AT ALMOST HALF PRICE! Wonderful features: * Press -
button Keyboard Control Panel or latest MASTER SWITCH CONTROL?
* "MAGIC EYE" Visual Battery check recording level indicator or
built-in automatic LevIlerl * Separate ON OFF and HI -LO volume
controls? * Heavy duty built-in * Earphone (for personal listening
or "monitoring") and extension speak., sockets! * Remote control
microphone! * Built-in swivel telescopic ion aerial (14in. approx.)!
Magnificntly made case with carry handle. (DESIGNS VARY SLIGHT-
LY.) Takes standard 30. 60, 90 or 120 -minute Cassette Tapes obtainable every-
where. AND the amazing built-in full circuit VHF, AM,FM Radio gives
you superb clarity of tone, incredible station selection. Unique rotating Station
Selector Dial-get all local city and regional stations in every part of the country
plus B.B.C. National, VHF. Picks up dozens of foreign stations. Fabulous in
your car! You could pay L Cs more for a Car Radio or Car Cassette player
ALONE! OUR FANTASTIC PRICE ONLY 0.3-75. CARR., ETC. asp.
Complete with simple i ions, remote control microphone with
on/off switch and microphone stand. WITH WRITTEN GUARANTEE.
Send today-test 7 days, refund if not delighted. Or call at either of our stores.
BONUS OFFER: Batteries and C Tape 25p sacra if required.
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THE ONE STEP FORWARD EVERYONE HAS WAITED FOR! NOW a superb
de -luxe portable BATTERY/MAINS tape recorder and player-and incredible
Shopertunities bring it to you for ONLY £12;49! Due to our cut price we cannot
name first -c ass makers-but rest assured you're getting one of the BEST?
Expensive "PIANO KEYBOARD" CONTROL PANEL (or I MASTER
SWITCH I) AND AUTOMATIC LEVEL CONTROL No fiddling
with awkward cape and reels, just "slap -in" a cassette and off you go?
(Takes 30, 60, or 90 minute standard cassette tapes obtainable everywhere).
Amazing performance ensures perfect tapings and superb reproduction! Remote
control microphone. Rapid Rewind! Fast forward! Beautiful tone from a whisper
to a roar! Completely sell contained-record anywhere, indoors or out?
Runs on standard batteries AND 120/240v. AC mains. Se jacks for
remote control microphone, etc. Size 9iin. x Sin. x 2in. approx. Design can vary
slightly. With carry handle. WRITTEN GUARANTEE and full instructions.
ONLY L11-49 post, etc., 3I p. *Refund if you don't we could charge up
to C2.6 97! BONUS OFFER (one per customer)-Cassette tape, set of
standard batteries, AND microphone stand all for 50p , if req
Send today and test 7 days-refund if not delighted. Or call at either store.
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7 p.m.) BOTH STORES OPEN FROM MONDAY TO

SATURDAY FROM 9 A.M. UNTIL 6 P.M.SHOPERTUNITIES LTD.
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everyday
electronics Z -V

IN RETROSPECT
With the first 12 issues already behind us and

a new year almost here, it is a good time to 'look
around and take stock.

Since EVERYDAY ELECTRONICS first appeared,
many thousands from all walks of life and of
many different age groups must have gained
their first insight into the workings of mysterious
electronics. For them formidably looking barriers
have been demolished and the fundamentals of
electronics laid bare.

Our first course of painless initiation into the
theory and practice of this technology was
recently concluded. Teach -In has given a great
start to many newcomers, and on these founda-
tions they can continue to build: through further
study plus active participation in the form of
practical experiments, as described in our
current series entitled Demo Circuits.

Valuable experience is of course also acquired
through constructional work. Our projects pro-
vide good variety and should go a long way
towards satisfying all tastes. It will have been
noted that EVERYDAY ELECTRONICS has no inhibi-
tions about the uses of electronics. This tech-
nology is ideally suited for simple uncomplicated
down-to-earth applications, as is proved by the
many projects of decidedly homely character
which have already appeared in these pages.

NATURAL PROGRESSION
Their appetite whetted, some readers are

bound to be eager now to pursue their studies
even further, and to widen their practical

Our February issue will be published on Friday, January 19

experience through building more advanced,
more ambitious, and more thought -provoking
pieces of electronic equipment.

Having been responsible for starting so many
off in the first instant, we feel duty bound to
assist by suggesting the next move. If such
enthusiasts do follow our advice, we shall have
a continuing interest in their progress, because
the most logical next step is for them to get
acquainted with our associate and parent
publication PRACTICAL ELECTRONICS. This is a
well established meeting ground for the keen
amateur, the serious student, and the profes-
sional technician and engineer.

EASY DOES IT
EVERYDAY ELECTRONICS will continue to provide

the ideal introduction to this all important
subject. Within these pages anyone completely
unfamiliar with electronics will always find help-
ful easy -to -follow articles dealing with elemen-
tary theory, as well as simple practical designs
for building at home.

And now, at this time, we would like to offer
seasonal greetings to all our readers. To those
who have supported us from the beginning of
volume one, a special thank you.

EDITOR F. E. Bennett ASSISTANT EDITOR M. Kenward B. W. Terrell B.Sc.
ART EDITOR J. D. Pountney P. A. Loates S. W. R. Lloyd

ADVERTISEMENT MANAGER D. W. B. Tilleard

IPC Magazines Limited 1973. Copyright in all drawings, photographs, and articles published in EVERYDAY ELECTRONICS is fullyprotected, and reproduction or imitations in whole or part are expressly forbidden.
All reasonable precautions are taken by EVERYDAY ELECTRONICS to ensure that the advice and data given to readers are reliable.We cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices quoted are those current as we go to press.Subscription Rates including postage for one year, to any part of the world, L235.
Everyday Electronics, Fleetway House, Farringdon Street, London, E.C.4. Phone: Editorial 01-634-4452; Advertisements 01434-4202.
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.. EASY TO CONSTRUCT

..SIMPLY EXPLAINED

VOL. 2 NO. I JANUARY 1973

CONSTRUCTIONAL PROJECTS

ICE WARNING DEVICE Indicates when the temperature falls below a certain level by C. Hodges 14

RADIO CONTROL RECEIVER Single channel receiver by D. Bolien 26

BETA TREBLE BOOST AND FUZZ Effects units for the guitar by Brian W. Terrell 36

GENERAL FEATURES

EDITORIAL 12

SELECTING HI Fl EQUIPMENT Specifications and terms explained by Terence Mendoza 17

DEMO CIRCUITS 2 The Relaxation Oscillator by Mike Hughes 23

RUMINATIONS by Sensor 25

BASIC ELECTRICITY Part 3-Magnetic Effect of Current by Maureen Birch 32

BRIGHT IDEAS Readers' ideas 3S

SHOP TALK Component buying and new products by Mike Kenward 45

THEY MADE THEIR MARK No. 8 Hertz by J. E. Gregory 46

The approximate cost of components given,
for constructional articles, in the box shown
opposite is an estimated cost compiled from
suppliers current catalogue and advertised
prices. Parts for some projects may work out
more expensive while others may be cheaper
than our quoted price, depending on where the
components are purchased.

We would like to point out that we, as pub-
lishers, cannot supply kits of parts or individual
items for any of the published designs.
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A simple device for
detecting a

remote temperature

fall

WITH the winter coming on, many house-
holders and motorists find the need to

know when the temperature falls below a certain
level. This simple device is designed to be used
to check if the temperature sensed by a remote
thermistor has fallen below a set level.

The device can be powered by a small 9V bat
tery for portability and, provided it is not left or
but used as a regular quick check, the battery
will last for quite some time. The unit may also
be powered from a car battery by using a simple
stabilizer and it will provide the motorist with a
(heck when ice may he forming.

Approximate
cost of

components
1.40 inclusive

CIRCUIT OPERATION
The circuit is basically a Schmitt trigger (Fig.

1) which is switched from one mode to the other
by the variation in resistance of the thermistor
RTHI. The temperature at which the Schmitt
will switch is set by VR1 and, when the resis-
tance of RTH1 rises with a fall in temperature
TR1 is caused to turn off and TR2 to turn on,
thus causing LP1 to light. The backlash or hys-
teresis inherent in this circuit will prevent the
lamp from extinguishing until the temperature
has risen to a few degrees above the pre-set
level. (For a full description of the Schmitt
trigger action, see Demo Circuits next month.)

To set the level required it is necessary to
arrange for the thermistor to be at the tempera-
ture level at which the Schmitt must switch,
then adjust VR1 until LP1 lights and turn VR1
back very slightly. To check this level switch off
the unit, allow the thermistor to warm up, switch
on the unit and cool the thermistor, checking
the temperature at which LP1 lights.

CONSTRUCTION
Commence construction by cutting the Vero -

board to the size shown and drilling the mount-
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Fig. 1. Complete circuit diagram of the Ice
Warning Device.

ing hole. Next solder the components to the
board as in Fig. 2. Solder the transistors last,
using a heat shunt on each lead as it is soldered.
No breaks are necessary in the copper strips.
Next connect the flying leads making sure that
they are long enough to allow the case lid to
open fully.

Connect the negative lead to the battery con-
nector and the positive lead to the switch (Fig.
2), another lead should be connected from the
switch to the positive battery terminal. The two
leads from TR2 and R1 can be connected to
the lamp and the other three leads can be con-
nected to VR1 and RTH1 (as in Fig. 21.

Components ....
Resistors

R1 3.3kiI
R2 2.21di
R3 47U
R4 4.7kil

All 10% 1W carbon

Capacitor
Cl 100,,,F elect. 12V

SEE

glIOP
TALK

Thermistor
RTH1 VA1005 rod type

Transistors
TR1 AC 127 germanium pnp
TR2 AC 127 germanium pno

Miscellaneous
VR1 10ki.I carbon potentiometer
S1 S.p.st. toggle switch or push to make,

push to break button
LP1 6V 0.06A bulb and panel mounting

holder
B1 9V PP3 battery
Veroboard 1fin 1 fin 0.1in matrix, control
knob, case (see text), 4BA fixing, battery
connector, wire, two way connector for RTHI

CASE
The case of prototype is constructed from an

empty tobacco tin, the components and battery
fit snugly into this box and it is also very cheap.
Remember to insulate the Veroboard if a metal
box is used. Lamp LP1 and its holder are avail-
able in many shapes and sizes therefore the
method of fixing will vary.

The complete Ice Warning Device, housed in a
tobacco tin case.

CAR SUPPLY
As previously stated the unit may be powered

by a car battery, Fig. 3 shows a suitable arrange-
ment for a simple Zener stabilizer for 12V
systems. When connecting the unit to the car
wiring make sure that the polarity is correct.

To finish the complete unit the case can either
be painted or covered with Fablon, or similar
material, and lettered to indicate the control
functions.

If RTH1 is to be left outside at the mercy of
the elements it should be protected by a coat
of paint or by enclosing it in Araldite or one
of the plastic fillers sold for use on car bodies,
etc.

Fig. 3. Simple stabilizer circuit for use with a
12V car supply.

R5 vn 1/2w
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TWO WAY
CONNECTOR

RTH1

O

0 0 0

MOUNTING HOLE
(BOARD FIXED
INSIDE CASE)

Photograph of the completed circuit board.

Fig. 2. Layout and wiring of the complete Ice
Warning Device. There are no cuts in the Vero -board copper strips.

WIRES TAKEN OUT THROUGH
GROMMET IN CASE SIDE

YR1

C- CI:

LENS OR HOLDER
FOR LP1

16
Everyday Electronics, January 1973



Selecting Ni Fi
Equipment...

By Terence Mendoza B.Sc.
To many people high fidelity is a term which

covers a bewildering array of complex look-
ing boxes with complicated sounding names.
While these people may wish to get rid of their
old record player for something better, they
are deterred by the multiplicity of hi fi gadgetry
available.

This article is intended to give guidance to
such people and, if you class yourself within
this group, don't get disheartened-the most
fanatical hi fi enthusiast at some stage knew
just the same as you do now.

HOW HI Fl CAME ABOUT
The sound medium, which achieved popularity

after Edison's cylinder phonograph, was the 78
r.p.m. shellac disc. In the early days discs were
recorded on one side only but, with the advent
of mechanization due to electricity, the "one-
siders" gave way to discs recorded on both sides.
The era of the mechanical "wind-up" gramo-
phone came to an end and the electric gramo-
phone seized the market with advantages which
included efficient volume control, a reasonably
consistent running speed and a necessity for
less expenditure of elbow grease!
Everyday Electronics, January 1973

The status symbol syndrome appeared at this
stage and audio has never fully recovered-the
cabinet swelled in size, acquiring a wireless, an
ornate contemporary appearance and price to
match and thus the majestic radiogram was
born. There is no doubt that these immense
items sounded impressive-with material avail-
able at the time. This material consisted of discs
with background crackle and hiss, and medium
and longwave radio. also rather noisy and prone
to radio interference.

Radiograms were designed principally as
elegant items of furniture and secondly as repro-
ducing equipment that would give a pleasing
sound by cutting down the unpleasant back-
ground noise-accomplished by constructing the
cabinets to absorb the (mainly high frequency)
hiss, and noise. Nowadays we would politely call
the sound muffled bit at the time it was referred
to as "mellow toned_"

Major improvements in the quality of avail-
able sources, the 33 r.p.m. disc with a much
lower background noise and v.h.f.-f.m. radio with
a virtual absence of interference, set the equip-
ment manufacturers the task of building radio-
grams which would handle new material to its

17



best advantage.
The hiss of the equipment became important

for the first time and so did the unwanted hum
which could now be differentiated from the
source material. The cabinet resonance, formerly
used to disguise the shortcomings of disc and
radio, were no longer needed and the concept
of high fidelity became established.

True high fidelity i m p l i es the "closest
approach to the original sound"-with the eyes
closed it should not be possible to differentiate
between a live musician playing and a recording
of the musician.

Individual hi fi units made by Goodmans. The
units are a.m. f.m. tuner, amplifier and record
deck.

TECHNICAL PROBLEMS
Problems occurred with the overall improve-

ment in reproduction equipment. If a better
radiogram was used at high volume, the speakers
would make the cabinet vibrate. This vibration,
when mechanically transmitted through the
disc, caused .the pickup (sensitive to vibration)
to respond and this vicious circle of events
resulted in a whistle called feedback. The
speaker had to be separated from the rest of
the cabinet to alleviate this effect and this
allowed for more control over the shape and
size of speaker cabinet which in turn affected
the fidelity of the resultant sound.

Magnetism and electricity, as readers will be
aware, are closely linked and, under suitable
conditions, each can generate the other. There
was a tendency for the electrified coils of the
amplifier transformer to set up powerful alter-
nating magnetic fields which the record pick-up,
generally a magnetic transducer, would detect.
This signal would then be amplified along with
the wanted signal from the disc, to be heard as
"mains hum." The cure was to remove the
amplifier from the vicinity of the pick-up. Thus
the radiogram had now become three separate
units-record deck, plus arm and pick-up cart-
ridge, amplifier with preamplifier and power
supply circuitry and a loudspeaker.
18

Accurate spatial localization as well as fidelity
of reproduction was still needed to realize the
ideal of the "closest approach to the original
sound."

It is our brains that determine the direction
from which sounds come, an extremely compli-
cated process analyses the signals received by
each ear comparing them for differences in
loudness, phase and delay. Variations in these
factors when equated against the external aural
environment, enable the brain to localise the
direction of a sound source.

STEREO
Stereophony, or stereo, is the hi fi process that

provides the ears with enough additional infor-
mation to give the subjective impressions of
specific sound loci positioned in space between
the two (or more) speakers of the reproducing
system. Grooves in a stereo record are cut in
such a fashion that two sets of information can
be derived from a single groove (Fig. 1)-this
information is then amplified by a pair of ampli-
fiers (incorporated in one unit in the modern
stereo amplifier) to give the signals power
enough to drive two loudspeaker units placed
some distance apart.

When the same signal is fed with equal power
to each speaker it will appear to emanate froma point in space midway between the two
speakers. Increasing the power to one speaker
will subjectively appear to move this localiza-
tion point more towards the speaker in question.
The localizing mechanism of the brain is efficient
only in the horizontal plane and not in the verti-
cal plane (we don't have ears on top of our
heads or beneath our chins!) so a two speaker
system is adequate for recreating the full spread
and depth of an orchestra in front of us.

STYLUS RESTING
IN GROOVE

MOVEMENT IN THIS PLANE
FOR RIGHT HAND
CHANNEL

MOVEMENT IN THIS PLANE
FOR LEFT HAND CHANNEL

Fig. 1. Showing how a stereo signal is obtained
from the record.

PLANNING YOUR SYSTEM
A newcomer can benefit by planning for his

"ultimate system" from the beginning. Bearing
in mind that he need not buy all the units at one
time, he can budget for fewer, better quality
components, e.g., by not buying a radio tuner
in the first instance, he can initially afford
slightly better record deck, amplifier and
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A Philips "compact" system, containing tuner,
amplifier ani record deck.

speakers-taus the hi fi can improve at the same
pace as the ear becomes discriminating and the
pocket can afford, a choice of sources being
added when finances will allow.

SPECIFICATION
Hi fi equipment fulfils stringent specifications

which guarantees that it will faithfully repro-
duce all the subtleties of musical sounds without
coloration or distortion. An understanding of
hi fi specif cations allows one to assess the
expected performance of different items of
equipment In particular,
the following points are important:

1. There should be a low noise level through-
out the system. Noise is defined as unwanted
sound and this covers hiss, rumble (low fre-
quency sound mechanically originating from
record turr tables) and hum (due to induced
magnetised fields). It is quoted as a signal to
noise ratio and is measured in decibels (dB).

Construction of an EMI loudspeaker kit. This
simple to assemble complete kit is a cheap way
of obtaining speakers.

The ratio compares the unwanted noise with
a predetermined output power-this output is
usually the maximum power an amplifier will
deliver without distortion. The first stage of
amplification, the pre -amplifier, deals with the
smallest voltages as delivered directly from the
sources. Different sources deliver different size
voltages and hence have to be amplified by dif-
ferent amounts to give sufficient energy to drive
the power amplifier. Because of this, different
noise figures may be quoted for various sources,
e.g., radio 62dB, tape 65dB ( the higher the
figure the better).

One may sometimes see the signal to noise
ratio quoted for the pre -amplifier, amplifier
system with all the input gain (volume) controls
set to maximum sensitivity (turned right up).
This gives an idea of how the noise level would
behave under the hypothetically poorest possible
conditions.

2. The equipment should respond in exactly
the same fashion to whatever audio frequency
is fed to it, e.g., the frequency range should be
very wide and smooth. This range should extend
from the deepest bass notes to the highest
overtones. For this reason manufacturers aim
to equal at least the range detected by a young
person's ear, e.g., 20Hz to 20,000Hz (20kHz).

This range is only useful if it is smooth so that .
it does not colour the sound, hence a frequency
response is quoted within stated limits, i.e.,
30Hz-20kHz + 1dB, this particular specification
indicates that over the stated frequency range
the amplifier will not amplify any one frequency
more or less than 1dB against any other fre-
quency; 1dB loudness difference is less than most
people are able to detect. The ear is most critical
to loudness differences that occur around
1,000Hz and this frequency is taken to be on
the 0dB mark to standardize graphical represen-
tations of frequency response (see Fig. 2).
+4
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Fig. 2. A frequency response graph. The response
is 30Hz-20kHz 1dB.

3. Distortion must be low; if it is not the sound
will be "gritty" and unpleasant. 0.5 per cent
total harmonic distortion and less is reasonable
and less than 0.1 per cent is considered excel-
lent.

4. There should be enough amplifier power
in reserve to handle transients (sudden loudness
increase, as in fortissima passages) cleanly and
without distortion. For a good system about 15
watts per channel is considered a reasonable
minimum.
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5. Cross -talk, the level at which the sound
from one channel leaks on to the other channel
-should be low throughout the system. An
average figure is 40dB beneath a signal of
equivalent power fed to the other channel,
although the minimum recommended value
differs with different audio units.

6. The speed at which tape or disc recordings
have been made should be produced accurately
during replay or the pitch will fluctuate and
music sound unpleasant particularly on long
sustained notes, short term fluctuation is termed
flutter and slower speed changes wow.

Wow and flutter is quoted as a percentage
and a reasonable average for a tape recorder
is 0.15 per cent and for a turntable is 0.1 per
cent.

FIRST UNITS
The first units to consider for the basic system

are the speakers and stereo amplifier. The
amplifier is usually integrated with the pre-
amplifier which is responsible for increasing the
minute signals from the record pick-up, tape
head or tuner so that there is enough power
to drive the loudspeakers.

Stereo amplifiers provide flexibility in the
control of sound so that it can be tailored to suit
various types of recorded quality, room acoustics
(which influence what the hi fi sounds like) and
individual personal taste. Judicious use of the
tone controls can reduce obnoxious record
crackle and/or distortion.

The prime controls are bass and treble, the
former affecting the deep sounds to enhance
or reduce them and later having similar effects
on the high notes. Filters to remove turntable
rumble and record scratch are often provided;
these are similar to tone controls in that they
affect a band of frequencies, reducing the output
of the amplifier over the narrow range in which
the unwanted sound is produced. Amplifier
prices in the hi fi category range from about
£30 to £300 or more.

SPEAKERS
Once amplified the signals pass on to the loud-

speakers. Desirable qualities of loudspeakers
can be listed as follows.

1. The two speakers should be of the same
design and housed in identical enclosures
(boxes) to ensure that the stereo image ( the
ears subjective placing of the sound between
the speaker) remains stationary. If dissimilar
speakers are used the sound will veer towards
one or other speaker at those frequencies which
the particular speaker reproduces more loudly
-this is called the colouration of the speaker.

2. Aesthetic appearance and size must also
be taken into account, speaker cabinets are
fronted with acoustically transparent grille
material and some firms offer a choice of both
grille material and wood finish. The wood finish
20

should be chosen to suit the room for which the
hi fi is intended and the same finish is normally
used for all the units in the chain.

Speaker prices range from £25 to over £300
per pair. Despite the fact that loudspeakers for
hi fi have been designed to be relatively free
from both distortion and colouration each unit
nevertheless has its own sound. This is due to
the many interacting compromises of size and
shape of speaker cone, of the cabinet and its
construction and many related factors so it is
advisable to compare a selection of models in
the same price range, listening to well known
material in a familiar environment-many
dealers will bring speakers round to a potential
customer's house so that he may make his final
judgment under favourable conditions.

The smaller bookshelf speakers best suit
small rooms and the floorstanding ones suit
rooms with larger areas-the larger the speaker,
the more faithfully it can reproduce the bass end
of the spectrum. However, a bookshelf speaker
will still handle bass well, despite definitive size
due to the cabinet being constructed in the form
of an "infinite baffle," i.e., completely sealed
except for an aperature for the speaker cone.
It thus approximates to a baffle board of infinite
dimensions; air moving behind the baffle cannot
flow round to the front, either in a true (if hypo-
thetical) infinite baffle or in the compact type
of enclosure.

HEAVY WOODEN CONSTRUCTION
TO ELIMINATE CABINET RESONANCES

SPEAKER TO HANDLE
TREBLE FREQUENCIES
(TWEETER)

ACOUSTICALLY
TRANSPARENT
GRILLE MATERIAL

SPEAKER TO HANDLE
BASS FREQUENCIES
(WOOFER)

7//7/I/

LIGHTLY PACKED
ACOUSTIC WADDING 14+?
TO DISSIPITATE ENERGY
RADIATED BACK INTO
THE CABINET BY THE
REAR OF THE CONES .t

Cross sectional view of a basic speaker system
employing two speaker "drive" units.

SPEAKER POSITION
Speakers should be placed fairly symmetri-

cally in relation to the room and its furnishings;
the positions should be experimentally deter-
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Diagrammatic representation of the units available to build up a stereo hi fi system.

mined to give a good stereo spread in the listen-
ing area which should encompass the seating
arrangements; generally this means a speaker
separation of more than six feet.

As a guide, bass response is enhanced if
speakers are stood in corners and/or on the
floor; small speakers should be placed on shelves
to give a more direct path to the listeners ears.
If there is an abundance of soft furnishings in
the room the treble may have to be boosted at
the amplifier to corn pcnsate for absorption losses
which occur at the higher frequencies.

HI Fl SOURCES
It radio is to be the source, then a tuner will

be required and, for reasons already stated, it
should be capable of receiving f.m. transmissions
on v.h.f. F.M. tuners require special aerials to
be fitted to the roof or in the loft hence due
consideration should be given to the aerial -to -
tuner wiring.

At present BBC Radio 3 and Radio 2 carry
many stereo transmissions and plans are under
way for Radio 4 to also "go stereo."

Stereo tuner prices extend from about £30 to
£150 or more. One common approach is to com-
bine the tuner with the amplifier-the larger
unit looks neater yet has all the facilities to
be expected from the two as discrete com-
ponents. Tuner -amplifier prices are from about
£50 to £800 or more.

For discs, a record deck will be needed. It
consists of a turntable, arm and pick-up cart-
ridge. The turntable should be heavy to give it
a flywheel -type momentum to overcome slight
speed variation and it should be free from
mechanical vibration. Also mounted on the
wooden platform, or plinth, with the turntable,
is the arm which should be of low mass, well

balanced (to cut down effects due to inertia) and
frictionless. The cartridge, carried by the pickup
arm, itself carries a cantilever which is tipped
with an accurately made, microscopically small
stylus (the modern-day counterpart of the
needle).

Diamond styli are to be preferred as they
wear very slowly and hence considerably reduce
the risk of accidentally damaging a collection
of records by playing them with a worn stylus.
The stylus has the immense and incredible task
of remaining in the groove of a record following
the most minute directional variations whilst at
the same time being subjected to terrific
velocities and pressures. In addition it must rest
so lightly in the groove that it does not distort
the plastic material of the disc and, as is to be

The Garrard Zero 100 record deck.
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expected, the cartridges are expensive, relative
to their size-from about £4 to £60 or more.

Although some decks come complete with
arms, many firms make separate arms with
weights to counterbalance the weight of the
cartridge and inevitable side thrust effects.
Devices may be incorporated which lower the
arm slowly onto the record, protecting both
record and stylus from damage. Prices of arms
span the approximate bracket from £10 to £50.

TAPE
The use of tape as a source really requires

an article to itself. Three principal types of tape
unit exist - open reel machines using tape
spools, cassette players and tape cartridge
players. Cassettes and cartridges have the advan-

.--

;N.
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The Brenell Mk 6 stereo tape deck complete with
pre -amplifiers but not power amplifiers or loud-
speakers. This is a high quality hi fi tape unit.

tage of simplicity over open reel machines
although the open reel machine is the obvious
choice if any "creative" recording is to be done.
Good quality cassette decks incorporating noise
reduction systems go from about £40 and open
reel hi fi stereo decks from around £60.

INTEGRATED SYSTEMS
It is important that all items in a proposed

system match in respect of input/output im-
pedances and, in the case of pickup cartridges,
amplification and equalization. Dealers are
happy to advise on such matters and most offer
complete "unit audio" systems matched through-

out. If the impedance of chosen speakers is less
than that of the amplifier output it is possible
to overload the amplifier, the converse also
applies, e.g., an amplifier with 8 ohm outputs
powering 15 ohm speakers will not give so much
output.

Although it has already been stated, it is
important to hear units before purchase to
determine whether the standard will match up
to that of the equipment already owned, if any.
The guide that I personally find useful is that
the price of the pair of speakers should be
slightly more than that of the amplifier. Highly
acceptable hi fi is obtained from units one third
the way up the price brackets and, near the top
end, the law of diminishing returns comes into
play and more money has to be spent to realise
any noticeable increase in quality or available
facilities. Careful buying can give a hi fi to be
proud of for £250 with tape, disc and tuner.

RULES
To conclude, rules to remember are: pre -plan

for the final system in stages if it cannot all be
purchased at one time. Check that the quality,
impedances, voltages and wattages of the
different items match. Quality is best judged
with material familiar to the listener in a
domestic setting. Sustained piano notes will
reveal wow, and transient response (and hence
reserve power) can be judged on orchestral
music with a wide dynamic range. Don't get so
bogged down that you are spending all your time
listening out for hiss and hum on your equip-
ment. Once you've got your hi fi learn the facility
of turning off your technical criticisms so you
can just sit back and enjoy the music. Happy
listening! 0

The Danasound Dynamic headphones produced
by Danavox. These headphones are lightweight
for comfort and are available wired for stereo ormono.
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THIS month's circuit-shown in Fig. 2.1-
belongs to a group called relaxation oscilla-

tors. The principle of operation is that Cl is
allowed to charge up to a pre -determined value
and then transistors TRI and TR2 rapidly dis-
charge the capacitor. The potential at point A
thus rises from nearly zero to the pre -determined
level following the characteristic capacitor
charge cu-ve and then reverts rapidly back
towards zero.

The cycle is made to be repetitive and the
signal waveform at point A resembles a saw -
tooth. Strictly speaking the rise in voltage is not
directly proportional to time so the upward going
ramp is not what we call linear unless the
voltage level at which discharge commences is
low compared with the total range of charging
voltage (i.e. our battery voltage).

CIRCUIT ACTION
The important circuit action occurs between

TR1 and TR2. Assume that R2 and R3 are the
same value and that TR2 is not conducting; the
potential Lt point B will be exactly half the sup-
ply voltage i.e. 4-5V. Also assume that Cl
initially has no charge on it so that the potential
at A is zero. The emitter of TR1 is now more

OscOator

'The
iteaiaton

negative than its base so no base current can
flow (it is a pnp type). In the absence of base
current no current can flow between its emitter
and collector and this, in turn, prevents base
current flowing in TR2 which is an npn type.
Because of this no current flows between col-
lector and emitter of TR2 and the potential at B
will stay exactly as we have already described
(4.5V).

Fig. 2.1. The basic circuit diagram of the relaxa-
tion oscillator.

ALTERNATIVE
OUTPU
WAVEFORMS
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Capacitor Cl immediately starts charging
towards 9V but when the potential at A reaches
5.1V we arrive at the situation when the emitter
of TR1 is now 600mV more positive than the base
and TR1 turns on (we are assuming silicon
transistors are being used). Current flows from
the charge held in Cl and from the positive rail
through R1 into the emitter of TR1 out Of its
collector and into the base of TR2. Transistor
TR2 thus switches on and current is drawn
between its collector and emitter; this current
flows through R2 and the potential at B starts
to fall.

The fall in potential at B makes it easier for
base current to flow in TR1 therefore TR1 passes
heavier collector current which drives TR2 fur-
ther into conduction. This causes the potential
at B to decrease even further and again this
makes TR1 conduct harder. We can go round this
loop over and over again; each time the transis-
tors switch on more and more until they are
fully conducting (we say they reach saturation).
This process occurs very rapidly.

The main current flowing into the emitter of
TR1 comes from the charge held on Cl and,
provided R1 has a high value compared with
the effective resistance of the emitter/collector
and base/emitter paths of TR1 and TR2, the
potential at A will fall towards zero very rapidly.
When the voltage at A reaches a level slightly
more than 600mV, TR1 will start to switch off
because base current can no longer be main-
tained; this reduces the base current in TR2 and
the latter starts to switch off. This makes the
potential at B start to rise and again we have a
cyclic effect in the loop between TR1 and TR2.
Eventually both transistors are back to a non-
conducting state and Cl starts to charge up at
the beginning of a new major cycle.

OUTPUT AND FREQUENCY
The interaction we have described between the

two transistors is called regenerative positive
feedback and is characteristic of many types of
oscillators. This circuit has a bonus because
apart from the sawtooth waveform produced at

RELAXATION OSCILLATOR

R1
100kfi

R2

Cl
50,4F
(12VI

TR1
2N3702

TR2
BC108

A
0
B
0

VR2
Skil

R3
Ikfl

A we get, as a by-product, a repetitive series of
very fast negative going spikes at point B.

In practice R1 is usually of a high value so
we are not able to draw much current from the
waveform at A before we start to alter voltage
levels; this means we will have to use a current
amplifier after that stage if we want to make
use of the signal-this is described in the experi-
ment which follows. Resistors R2 and R3 can be
of quite low values hence there is not so much
of a problem in this respect if we wish to make
use of the pulses at point B.

The frequency of the sawtooth is controlled
by the charging rate of Cl through R1 and the
potential at which discharge starts-this could
be called the trigger level. If the latter is set to
be half the supply voltage the frequency is
approximately

0.7 x CI x R1 where C and R are
measured in Farads and Ohms respectively. It
is thus a simple matter to alter the frequency by
substituting different values for Cl; R1 could be
varied as well but this is not desirable as its
value can affect the critical potentials that are
necessary to maintain oscillation.

PRACTICAL CIRCUIT
A practica_ circuit that can be made up on

Demo Deck is shown in Fig. 2.2. It will he
noticed that TR3, TR4 and TR5 have nothing to
do with the main circuit and are there to enable
the operation to be monitored on a meter and on
a lamp. Transistors TR4 and TR5 are two
emitter followers in cascade (called a Darlington
pair); they enable us to use the very small
current available at point A to drive a bulb.
Transistor TR3 is an emitter follower driving
the lmA meter of Demo Deck (ME1) as a high
input impedance voltmeter.

The flying leads from both these indicating
circuits can be connected to either point A or
point B (Fig. 2.3). Use VR2 of Demo Deck (5
kilohm) to see the effect of altering the trigger-
ing level-however, start with point B at +4.5V.
If this voltage is set lower than mid -rail the
amplitude of the sawtooth and negative going

MONITORING CIRCUITS

TR3
BC108

R4
lokn

ME1
1mA

TR5
BC 708

0.064

+ve

Fig. 2.2. The practical oscillator
circuit. Transistors TR3, TR4
and TR5 do not affect the
oscillator, they are used for
monitoring purposes only.
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TR4
0

pulses will decrease but the frequency increases
-also the linearity of the sawtooth improves.

Remember that the sawtooth amplitude is
never more than 600mV more positive than the
setting of point B so do not expect to get full
brilliance from the bulb (the situation is made
worse by the forward base emitter drops of TR4
and TR5); this could be improved by increasing

Ruminations
By Sensor

Any Old Iron
While out in the countryside,

last Sunday, I came across one of
those "unofficial" rubbish dumps
-the country dweller's only way
of disposing of his empty bottles
and cans, and other waste of our
consumer society. The dump was
pleasantly situated near a little
stone bridge which took the lane
over a stream, and I stopped for
a while and looked down into the
water below.

The autumn sun glinted on
some metal in the rubbish and I
noticed an old radio lying there.
It was a model I knew well, a five
valve superhet with long, medium
and short waves, built about 1946.
The bakelite cabinet lay broken
into many pieces, amongst the
empty beer cans but the steel
chassis was complete and the
glass dial was unbroken.

BC 108
UNDERSIDE VIEW

2 N 3702
UNDERSIDE VIEW

Fig. 2.3. The circuit
of Fig. 2.2 built up on
the Demo Deck. VR2
controls the trigger-
ing level.

the supply voltage to 12V. Try different values
for Cl; if Cl is reduced to less than about 1i1F
it will be difficult to monitor oscillation because
the measuring system does not respond quickly
enough.

Next month: Schmit- Trigger

At some time in the past the
valve rectifier had been removed,
together with the transformer,
and a selenium rectifier and mains
dropping resistor had been fitted,
I could not see the speaker any-
where and did not feel inclined to
dig for it, but I know that the
original loudspeaker for this set
was a mains energised type with a
1000 ohm field winding which also
served as a smoothing choke.

When the transformer and
valve rectifier were removed it
would have been necessary to fit
a permanent magnet speaker and
modify the smoothing arrange-
ments, as the rectified mains volt-
age would not be sufficient to
cope with a volt drop in the field
winding of around 100 volts plus
the required h.t. line voltage.

The set had been lying there for
some time but I had no doubt that
it could be made to work again
without too much difficulty-un-
like many of our present day
miniature radios, which defy any
attempt at repair!

A Good Old'un
Apart from the use of fre-

quency modulation, the contem-
porary domestic radio performs
no better than did my old friend
on the rubbish dump. The im-
provements in the last twenty-six
years have been in materials, com-
ponents and methods of produc-
tion; steel chassis and hand
wiring have given way to printed
circuits, capacitors have become
smaller, resistors are less than
half the size they used to be. A
watt is still a watt but the resistor
manufacturers have quietly
managed to produce components
that will dissipate the power much
more efficiently with a con-
sequential decrease in physical
size.

Magnetic steels and ferromag-
netic materials have been improved
so that loudspeaker magnets can
be made smaller and more power-
ful and the frame aerial has been
superseded by the efficient ferrite
rod. Transistors have taken over
from valves and the "bakelite"
cabinet has been replaced by a
stronger, less brittle plastic
moulding. What we need now is a
miniature loudspeaker that
doesn't sound like a "strangling
chipmunk."
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A single channel super -regenerative
receiver for model control.

THE transmitter was described last month.
This concluding part deals with the receiver,

and gives a few useful tips on installing and
operating the equipment.

RECEIVER CIRCUIT
The detector used in the receiver circuit of

Fig. 1 is of the super -regenerative type. Transis-
tor TRI is maintained in a highly sensitive con-
dition, just on the verge of oscillation, at 27 MHz,
by a secondary oscillation of "quench" frequency
of about 25kHz. Although the action of a super-

regeneration receiver can seem complicated, it
does offer good sensitivity with minimum size
and cost.

A difficulty common to all high gain radio
receiver circuits is instability caused by small
amounts of stray capacitance existing between
components and wiring. Slight instability is
difficult to identify, and it does have an adverse
effect on receiver performance.

In the present case, instability can be pre-
vented by placing a resistance R3 across the
radio frequency choke L2. The actual value of
R3 will depend on individual circuit differences,
such as the high frequency gain of TRI and the
physical spacing of components. It might be
thought more convenient to use a sub -miniature
variable resistor instead of a fixed resistor for
R3, but the variable resistor could shake out of

Radio
Cont ml
Receiver
bu 9.11ollen

adjustment when subjected to engine vibration
and crashes. Details will be given later on the
correct selection of R3.

Looking at the other detector circuit com-
ponents in Fig. 1, Zener diode Dl prevents a drop
in receiver sensitivity by holding the detector
supply voltage constant until the battery is
exhausted. Cc it LI is tuned to the 27MHz carrier,
while C2, C5 and C6 govern the quench
frequency.

RECEIVED SIGNAL
When a signal is picked up by the receiver

aerial, consisting of a tone modulated carrier
from the transmitter, the carrier portion of the
signal is removed by the filtering action of L2
and C5, to leave an audio tone signal plus quench
frequency at the junction of L2 and R4, and this
combination is fed to the base of TR2 by C.7.
Positive half -cycles of the quench frequency
serve to bias TR2 on.

The collector load of TR2 consists of the
primary winding of Ti tuned by C8, which offers
a high impedance to a signal of 500Hz and a low
impedance to signals of other frequencies, thus
rejecting the quench frequency and any inter-
ference from electric motors while passing on
the 500Hz tone to TR3.

The amplified a.c. signal appearing at TR3
collector is converted into a steady d.c. current
-at the collector of TR4-after rectification by
D2 and smoothing by C11. The d.c. current
then further amplified by T115 to a level of

re
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0-01p F

CI 22pF

b

TR1
BC108

R3
82011
(SEE
TEXT)

C5 0.01p F

DETECTOR

R515011 BLUE

cx

I C8 = pl
I 0.47PF

.d

D 001 GREEN

k=1)
C>
C>

YELLOW RED

C7 0-07pF TR2
BC109

TR5
AC121

+ 1 30pF

TR
BC1093

TR4
BC109

D2
0A90

RECTIFIER AND D.C. AMPLIFIER

ACTUATOR

(12)
D3
0A200

CIt
Min

100pF

Fig. 1. The complete circuit diagram of the Radio Control Receiver.

131

1-5 TO I -8v

Resistors
R1 8 2kti.
R2 5.6kil
R3 820i2 (see text)
R4 5601!
R5 150i2
R6 4701!
R7 33ki2
R8 68012
R9 4701!
R10 1001!
All .1 watt : 10% carbon

Capacitors
C1 1pF tantalum bead type
C2 0.011rF miniature tubular polyester
C3 10pF polyestyrene
C4 22pF polystyrene
C5 0.011iF miniature tubular polyester
C6 47pF polystyrene
C7 0.011rF miniature tubular polyester
C8 0.47pF tantalum bead type
C9 30pF elect. 6V printed circuit type
C10 30,iF elect. 6V printed circuit type
C11 100pF elect. 10V printed circuit type

Transistors
TR1 BC108 silicon npn
TR2 BC1O9 silicon npn
TR3 BC1O9 silicon npn
TR4 BC1O9 silicon npn
TR5 AC128 germanium pnp

Components ....
SEE

glIOP
TALK

Diodes
D1 BZY88 2.7V 400mW Zener diode
D2 0A90
D3 0A200

Miscellaneous
T1 Ardente D1001 transformer (see note 1)
L2 57pH radio frequency 1A TV choke
B1 HP7 (3 off) or 4.3V Deac
Coil former for _1, 5mm diameter with ferrite
or high Q core ;see note -2); Veroboard size
2-4in. x 0-7in. x 0.1in. matrix; 28 s.w.g.
enamelled copper wire; 3.5V 0.3A bulb;
non -reversible plug and socket; standard
insulated wire.
Note 1: Home Radio Henry's are currently
supplying a much larger transformer under
the same type numbe%
Note 2: Henry's Radio type 1 with 1f ferrite
core.

Relayless Motorised actuator
R11 100i2
R12 1001!
R13 1001!
All z watt 10% carbon
TR1 AC128 germanium pnp
D1 0A200
M1 d.c. motor with -eduction gearbox
S.r.b.p. board for switching disc

Interference suppressor
C12 0.1pF
C13 0.1pF
L3, L4 2A TV :hoke (2 off)

.111111111,
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VIOLET
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Fig. 2. The layout of the components on the top side of the Veroboard. Vertical mounting is em-ployed; component sizes have been reduced for clarity. Also shown is tantalum capacitoridentification.

approximately 0-5A, sufficient to energise an
escapement or small electric motor. Diode D3
prevents large voltage surges from inductive
loads damaging TR5.

If an accidental short circuit occurs across the
actuator load, TR5 can sustain a current of about
0.8A for several minutes before overheating.
but this will only occur with a continuous signal
from the transmitter or a receiver fault.

RECEIVER CONSTRUCTION
To get the receiver down to a small size it

is necessary to place components as close
together as possible, and for this reason bare
leads should be insulated with sleeving to
prevent touching.

Before construction, check that the dimen-
sions of Tl are 12in x 38in x 12in. Much larger
transformers are sometimes offered by suppliers,
under the same type number, and these would
not tit into the space available.

Commence construction by cutting and drill-
ing a piece of Olin matrix Veroboard (to size,
2.4in x 0.7in), and break the copper strips with
a spot -face cutter, Fig. 2.

Drill a lain hole in the circuit board, position

Approximate
cost of

components
3 00
less actuator

10 TURNS 28 S.W.G.
ENAMELLED
COPPER WIRE

START

FERRITE OR HIGH 0 CORE

....wool FORMER

FINISH

Fig. 3. Winding details for coil LI.

C2, to accept LI coil former. The former can be
of the same type as that used for the crystal
oscillator coil in the transmitter, with the square
mounting base removed with a fine saw. Glue
the LI former flush with the copper strips. in
the hole in the receiver circuit board.

To wind LI, see Fig. 3. Solder the end of a
reel of 28 s.w.g. enamelled copper wire to loca-
tion D3 on the Veroboard then close wind 10
turns on the former and anchor the end of the
coil to location D1 on the Veroboard. Smear
some polystyrene glue on LI windings to hold
them secure.

Components can now be mounted on the
receiver circuit board, starting at the Ll end.
but omit R3 for the time being. Transformer T1
is glued to the board. Check that all electrolytic
capacitor and diode polarities are correct.

Flexible insulated wire about 18 inches long
will serve for the receiver aerial, and leads B, C
and D can he of similar wire about 6 inches long.

TESTING AND ALIGNING THE
RECEIVER

Temporarily solder an 820 ohm resistor to
Everyday Electronics, January 1973



the underside of the circuit board for R3, and
a 3.5 volt 0.3 amp bulb as an output load across
leads C and D. Adjust the core of Ll so that it
is just entering the coil.

For initial testing the receiver can be wired
to a large 4.5 volt battery, such as a 126 or PP11,
with lead B to the positive terminal.

If, on connecting the battery, the bulb load
glows and remains alight, reduce the value of
the temporary R3 resistor to, say, 560 ohms.
Alternatively, if the bulb load does not continue
to glow, see if it will light up when the core of
Ll is screwed almost out of its former, this will
indicate the correct detector working point. In
the event of no glow, even after adjustment of
Ll, increase the R3 value to 1 kilohm, or omit
the resistor completely.

Two views of the completed receiver component
board.

RANGE CHECK
When it is considered that the correct value

for R3 has been determined, the receiver can
be range checked. Place the receiver, together
with its bulb load and battery on a small insu-
lated tray or wooden board, and get a friend
to key the transmitter at a distance of several
yards with aerial retracted. Tune Ll in the
receiver so that the bulb load glows only when
the transmitter is keyed. If there is any tendency
for the bulb to remain alight after the trans-
mitter key is pressed, reduce the value of R3
slightly.

Now have the transmitter aerial extended and
start walking away with the receiver until the
bulb no longer responds to transmitter keying.
Slight adjustment of the receiver coil core will
be necessary to obtain maximum range.

In built-up areas the working range will be
much less than that obtained in open country,
or when the receiver is operating in a flying
model.

If range testing is satisfactory, Ll core can
be secured with a dab of cellulose paint, and
R3 soldered permanently in position on the
upper side of the circuit board.

INSTALLING THE RECEIVER
For small model aeroplanes, the battery pack

can consist of three HP7 cells in a plastic holder.
which has short leads terminated by a non-
reversible two-way plug. A matching socket is
soldered to receiver leads B and D. It is
advisable to have two or three quick -fit battery
packs to interchange between flights, so that
each has time to recover.

As an alternative to the HP7 pack, a 4.8 volt
rechargeable Deac pack can be employed to
advantage, and this is available from good model
shops, complete with charging instructions.

If the receiver is to be operated in a model
boat, or large aeroplane, it may be possible to
use bigger batteries, such as three HP2's in a
holder wired straight to the receiver with an
on -off switch in the positive lead.

Receiver circuit board and battery pack should
be separately housed in foam lined balsa or
plastic boxes, for protection against engine fuel.
water, and hard knocks.

Where electric motors are in use in the model.
it is advisable to fit interference suppressor
chokes and capacitors, see Fig. 6.

SINGLE CHANNEL MECHANISM
A typical example of a single channel control

system is shown in Fig. 4, using an escapement
or actuator with four crank positions, and
operated one step at a time (sequentially).

In the initial position (Fig. 4a), the actuator
crank and rudder linkage holds the rudder
straight with the engine control lever biased
towards fast speed. Pressing the transmitter
keying switch once causes the crank to move
one step anti -clockwise, thus pulling the rudder
to the right (Fig. 4b).

When the keying switch is pressed again, the
crank moves on one step to engage with the
engine :ever (Fig. 4c) thus giving straight rudder
and slow speed. Left rudder at fast speed (Fig.
4d) results when the transmitter key is pressed
three times, and finally the crank is returned
to its initial position after four keyings.

If the transmitter keying switch is operated
rapidly, the model does not respond-apart from
a slight wobble in some cases-to intermediate
steps in the Fig. 4 sequence, and so it is possible,
for example, to obtain left rudder almost
immediately after the initial position by keying
three times in quick succession.

REFINEMENTS
Possible refinements which may be found on

commercial escapements and actuators, or
obtained by modifying existing equipment, is
automatic selection of the initial position by
holding down the transmitter keying switch for
several seconds. Alternatively, some escapements
and actuators offer intermediate steps (half
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Radio Control
Receiver

ACTUATOR

INITIAL
POSITION

ENGINE
FAST

KEY
ONCE

ENGINE
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TWICE
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SLOW
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FAST

VAERIAL

A

CONTROL
LINKAGE

ENGINE CONTROL
LEVER (a) RUDDER STRAIGHT

RUDDER CRANK

(b)
RIGHT RUDDER

(d)

RUDDER STRAIGHT

LEFT
RUDDER

RELAYLESS MOTORISED ACTUATOR

r - 1

RECEIVER

Above photograph of the transmitter
and receiver.

Fig. 4 (left). A typical single channel
control system.

Dl
0A200

R12

TR6
AC128

V

s.r. b. p.
SWITCHING DISC
OPERATED BY
MOTOR

MOTOR WITH
REDUCTION GEARBOX

Fig. 5. Details of a
circuit of a relayless
motorised actuator.
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rudder) when the transmitter key is held closed.
A fail-safe mode (engine -off, rudder straight)

can be initiated if no signal is received after
a pre -arranged time lapse, and this will operate
if the model goes out of range, or if the trans-
mitter batteries go flat.

Escapements and actuators can be obtained
from model shops, or constructed at home if
suitable tool.; are available. A fuller description
of the electromechanical side of model control
is beyond the scope of this article.

ACTUATORS
The output from a relayless receiver is

primarily intended to drive a rubber or clock-
work escapement directly, thus saving the
weight and cost of a miniature relay. However,
there are a number of single channel actuators
(motorised servos) available which are generally
more powerful and economical of battery cur-
rent than a i escapement, without being much
heavier. Some actuators are intended for use
with the manufacturer's own receivers, but they
can be purchased separately.

Actuators can be divided into two categories,
relay opera7ed and relayless. The former are
normally used with receivers having a single -
pole change.)ver relay, but they may be modified
quite easily for relayless operation with the
addition of a few components, see Fig. 5.

If a relayless actuator is purchased, this will
already incorporate a switching transistor, but
check that the unit is intended for 3 volt to 4.5
volt operation from a receiver having a nega-
tive earth.

L3

M1

2 AMP
TV CHOKE

Fig. 6. Interference suppressor circuit for small
electric motors.

The mechanically minded reader will be able
to construct his own actuator using Fig. 5 as
a guide. Electric motor stall current should not
exceed 500 milliamps at 3 volts, and the reduc-
tion gearbox ratio should be about 36 to 1. It is
advisable to fit the suppressor circuit of Fig. 6 to
the actuato: motors.

Cover photogram: model aircraft kindly loaned by Radio Modeller
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BASIC
Electricity

Magnetic Effect of Current By

I
F we pass an electric current through a coil
of wire, we can make an electromagnet.

Electromagnets have many uses in everyday
life and electronics; this month we describe how
to make a magnet and will use it to carry out
a few simple experiments.

ELECTROMAGNET-CONSTRUCTION
Obtain about 9in. of 14in. diameter steel

reinforcing rod and bend it into the shape of
a "U" keeping about 112in. between the legs of
the "U". Pure iron rod would be better to use-
and easier to bend-but this is not so easy to
find. You will also need two 2in. lengths of plastic
or paxolin tubing that will just slide over the
steel rod-metal tubing should not be used.
These tubes are to be used as formers on which
we can wind coils of wire.

Use 32 s.w.g. enamelled copper wire to wind
300 turns on each former; keep the winding as

Fig. 3.1. Winding details of the solenoids des-
cribed in the text. Two identical solenoids are
required.

SOLDER ENAMELLED COPPER WIRE
TO LEAD OUT HAVING FIRST
SCRAPED OFF THE ENAMEL

ANCHOR LEAD
OUT IN TWO
SMALL HOLES

RED

DIRECTION OF
WINDING

PAXOLIN OR
PLASTIC TUBING

300 TURNS 32 S.W.G.
ENAMELLED COPPER WIRE

BLACK

SUITABLE DIAMETER
TO SLIDE OVER IRON
OR STEEL ROD

Maureen Birch

neat as possible-preferably having three
layers each of 100 turns. These coils, which will
carry the current, are called solenoids. The ends
of the windings should be connected to plastic -
covered connecting wires-red at one end and
black at the other, making sure that both
solenoids have the same "sense" i.e. if you hold
the solenoid so that the red wire is at the left
then the  enamelled wire coming from that
termination should start by going over the top
of the tube and away from you, see Fig. 3.1.

Slip one solenoid over one leg of the steel U
then reverse the other coil and place it in
position on the other leg. Connect the red and
black wires from the solenoids together as
shown in Fig. 3.2 so that the coils are effectively
series connected and then connect the remaining
pair of wires to a 9 volt battery.

Fig. 3.2. Details of making the U-shaped electro-
magnet. A convenient supply is obtained by
connecting two 41 volt bell batteries in series.

CORE MATERIALS
The steel rod becomes a fairly strong electro-

magnet and you should be able to pick up other
objects containing iron. These are called ferro-
magnetic materials unlike non-magnetic sub -

32 Everyday Electronics, January 1973



stances such as wood, paper, glass etc.
Incidentally some materials such as pure nickel
-which do not contain any iron-are also called
ferromagnetic.

If you had used an iron rod in the experiment
then as soon as the battery is disconnected, any
objects formally attracted to the magnet will
fall off. Because we have used steel some
magnetism remains after the current has
stopped flowing. This is called remanance and
is one of the disadvantages of using a steel core
for an electromagnet-although it is the prin-
ciple by which all permanent magnets can be
made. You will see why remanance is an em-
barrassment to us a little later.

NORTH -SEEKING POLE
If you put a short straight length of steel

through our solenoid and then freely suspended
it from cotton (Fig. 3.3) so that it is free to
swing in a horizontal plane you will find that
our "straight" electromagnet will swing round
so that its long axis is pointing in a roughly
geographic north -south direction.

NORTH SEEKING COTTON SUSPENSION
POLE

NORTH
POLE

EARTH

SOUTH
POLE

Fig. 3.3. A straight magnet will line up along the
earth's magnetic axis.

What happens is that our magnet gets
attracted in a preferential direction by the
earth's magnetism. Provided we keep our
battery connection the same, one end of the
magnet will always point in the northerly
direction. We call this the north -seeking pole.

You can carry out a simple experiment by
making two such straight magnets (use the
solenoids we have already made), and connect
them in series as before, but make sure the
free red lead goes to the positive terminal of
the battery. The red end of each magnet will be

the north pole (to keep to our geographic
description we shall call the other end of each
magnet the south pole).

Now suspend one of the magnets on a thread
and hold the other in your hand as in Fig. 3.4.
Bring the north pole (red end) of the one you
hold close to the north pole of the suspended
magnet. If you are lucky and have a very free
suspension you should see the suspended magnet
try and swing away-it is repelled; now let the
south pole of the one you are holding approach
the north pole of the other and you will find a
strong attraction between them. This demon-
strates one of the fundamental rules of
magnetism-like poles repel each other, unlike
poles attract.

I

Fig. 3.4. Experiment for showing that like poles
repel, unlike poles attract.

RULE OF THUMB
Obviously, suspending an electromagnet on a

piece of cotton is not a very convenient way of
finding which pole is which. Fortunately there
is a much easier and less cumbersome method.

If you imagine you are holding the solenoid in
your right hand so that your fingers wrap round
it, pointing in the same direction that conven-
tional current is flowing (i.e. from positive to
negative) then your thumb will point to the
north -seeking pole, see Fig. 3.5.

Fig. 3.5. A simple way of determining the north -
seeking pole of an electromagnet.
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LINES OF FORCE
We have seen that the electromagnet exerts

a force on, and will pick up magnetic objects
placed near it. Any such objects that respond
to the magnet are within what we call the field
of the magnet. This field is often represented by
imaginary lines of force which are close together
where the field is strong and further apart where
the field is weak.

These, so called, lines of force run from the
north pole of the magnet through the air to the
south pole. Let's make it quite clear that these
lines are purely imaginary and are only a con-
venient way of showing the shape and distri-
bution of the field around the magnet. A single
line of force represents one unit of what is
called magnetic flux. A strong magnetic field
produces flux lines very close together and we
say we have a high flux density. It is stressed
again that the concept of lines is simply a
convenient way of trying to put a rational
explanation to a phenomenon that even now is
not fully understood by scientists.

If you place a magnet underneath a piece of
paper and sprinkle iron filings over the top
of the paper you will see them link up with
each other under the influence of the magnetic
field and set themselves in the general direction
of these flux lines (see cover photo). Try this
with the straight and U-shaped electromagnets.

ATTRACTIVE TERMS
Just as an electric current flows more readily

in a good conductor so magnetic flux passes more

Fig. 3.6. Imaginary lines of force around (1)
straight magnet (2) U-shaped magnet.

readily through iron than through air. We say
iron has a higher permeability than air; alter-
natively we could say that air has a higher
resistance towards transmitting flux, i.e. it does
not have the ability to carry such a high flux
density and the lines of force have to spread out
to pass through a larger area, we call this
resistance to carrying flux reluctance. Air has
high reluctance and for iron it is low.

If you hold a piece of iron or steel across
both poles on your "U" magnet you will find it is
held on with quite a strong force. Moving the
steel away you will notice that the attraction
lessens with increasing distance. The reason for
the strong force holding the steel to the magnet
in the first instance is that the lines of force
easily pass through the low reluctance path of
the steel ( it in effect closes the magnetic circuit)
and as you try and pull it away, the magnetic
forces caused by the flux try to maintain the
low reluctance path by resisting the pull. As
soon as you break the magnetic circuit you
introduce an air gap that has high reluctance
(the wider the gap the higher this reluctance)
and at the same time the steel is moved into a
lower magnetic field area; hence the force pull-
ing on the steel gets less and continues to reduce
as you move further away.

The natural thing is for flux to pass through
the path of least resistance. Hence, if you have
a magnet and a loose piece of steel or iron
nearby, it will get pulled in towards the magnet
producing a lower reluctance path between the
pole pieces.

RELAYS
This effect is put to use in electronics in the

form of relays. The relay is basically an electro-
magnet with a piece of iron held off the poles
by a spring. This piece of iron is called an
armature because it will move when the magnet
is activated by a current in the coil.

An electric contact is fixed to, but insulated
from, the armature in such a position that when
the armature is pulled in towards the pole to
close the magnetic circuit, the contact touches
a second contact, the pair acting as a switch
that can be used to operate other electrical
equipment. Most commercial relays have several
contacts arranged to open or close when the coil
is activated.

The main application of a relay is to control
a circuit that is handling very high voltages or
currents from a circuit with a low current that
is just sufficient to pull in the armature.

BUZZER
It is difficult to make a home-made relay that

works satisfactorily but we can use our electro-
magnet to make a similar type of thing-an
electric buzzer.

Mount the magnet on a wooden base as
shown in Fig. 3.7 and make an armature by
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BRONZE
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PHOSPHOR BRONZE
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sticking a 112iii. length of steel or iron strip on
to a 2in. length of phosphor -bronze draft
excluder strip. A 112in. steel screw is used as a
mounting for the armature; solder one end of
the phosphor -bronze strip onto the screw and
arrange the position of the armature so that
it extends over both poles of the magnet but
is not quite touching them (about lain. separa-
tion would be ideal). Next use another wood
screw that passes through a block to make a
contact with the phosphor -bronze side of the
armature. Finally connect up as shown-pre-
ferably using soldered joints.

One end of the magnet's windings should be
connected. to the screw holding the armature
and the other end to one terminal of a 9 volt
battery; the second battery connection is taken
to the screw making contact to the reverse side
of the armature.

When you connect up like this the electrical
circuit is closed and the magnet is activated;
this causes the armature to be pulled towards
the magnet and the contact on the reverse of
the armature is broken-the magnetic effect is
lost and the armature flies back because of the
springiness of the phosphor bronze; this remakes
the circuit and the cycle is repeated. The
armature moves backwards and forwards very
rapidly and produces a buzzing sound.

You may need to experiment with the width of
the gap between the magnet and the armature
and also the return spring tension (adjusted by
turning the supporting screw in the wood).

If the gap is too narrow and the armature
touches the magnet and there is insufficient
return tension you may find the armature
"sticks" to the magnet. This is because of
remanance and is the problem we mentioned
earlier; using pure iron alleviates this problem.
Next month: meters

Fig. 3.7. Assembly details
of a "home made" buzzer.

Readers' Bright Ideas; any
idea that is published will be
awarded payment accouding
to its merit. The ideas have
not been proved by us.

A very simple and valuable "third hand" when
soldering small components is a pair of pliers with
an elastic band once or twice around the handles to
close the jaws gently but firmly.

One step further, if necessary, is to clamp the pliers
to a block of wood with another one or two thick
elastic bands.

G. Bartholomew,
Buckhurst Hill.

have found an alternative method of attaching the
leads of the transistor that is being tested, to the
Transistcr Tester by using small one pin midget
sockets, as sold at model shops for plugging together
radio control units. These can be fastened into holes
in the lid of the tester and the transistor leads pushed
into them. This way is far neater than the crocodile
clips that were suggested.

T. J. Felmingham,
Berkshire.
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Tuis third and final part of the Beta electronic
guitar article describes the electronics to be

installed within the body of the guitar-namely
fuzz, treble boost, treble cut and volume.

BLOCK DIAGRAM
The block diagram of the electronic system

is shown in Fig. 17.

PICK-UP
SELECTOR

STRAIGHT THROUGH

SWITCH
VOLUME

C33
TREBLE
BOOST

TONE
(TREBLE

CUT )
I

I_

OUTPUT (TO MAIN
AMPLIFIER)

Fig. 17. Block diagram of the complete system
installed in the guitar body.

There are two pick-ups which can be selected
in three operational modes by use of the
selector switch: (1) PU1 alone-bassy sound;
(2) PU2 alone-treble sound; and (3) PU1 and
PU2 to give a balanced sound. This switch is
therefore a means of quick, coarse tone control.

The signal from the pick-ups is then passed
straight through to the tone and volume section
of the circuit and thence to the amplifier input,
or made (by switching) first to pass through
either fuzz or treble boost.

CIRCUIT DIAGRAM
The complete circuit diagram of the Beta

electronics is shown in Fig. 18.
The two home -built pick-ups (described last

month) have low impedances, so to make them

TRE
T/

By Brian W. Terrell B.Sc.

suitable for inputting to commercially available
guitar amplifiers a transformer T1 is used that
serves a dual purpose. Besides matching the
5 ohm pick-ups to 50 kilohm inputs, it steps
up the voltage produced by the pick-ups by a
factor of approximately 15.

If you are using ready made (commercial)
pick-ups (usually high impedance types) there
is no need for T1 and this should be omitted.

Fig. 18. The complete circuit diagram of the Beta "electronics".
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The two switches S2 and S3-both double -pole
two-way types-are used for passing the resul-
tant signal from the transformer through either
fuzz or treble boost effects. For position of
switches as shown, the signal passes straight to
the output jack socket.

FUZZ
The fuzz effect is derived from the circuitry

around transistors TR1 and TR2. The circuit
employed is a two -stage amplifier using feed-
back biasing with a differentiator across its out-
put.

This arrangement of TR1 and TR2 is known
as a d.c. feedback pair. The bias for TR1 is
derived from the emitter of TR2 via R2.

The d.c. feedback pair configuration provides
a high gain with stability and at the same time
increases the input impedance of the amplifier.

The combination of VR1 and C2 form what is
known as a decoupler; the d.c. resistance of the
emitter leg of TR2 will remain constant, but
the a.c. resistance (and hence a.c. gain of the
stage) will vary according to the position of
VR1 wiper.

For bottom E fundamental on the guitar
about 160Hz), the a.c. resistance offered by the
capacitor will only be about 100 ohms and will
decrease with rising frequencies.

Ignoring R4 for the moment, the resistance
to a.c. will be given by the parallel combination
of the wiper resistance (with respect to ground)
and C2. As VR1 wiper moves towards TR2
emitter, a.c. resistance falls, consequently a.c.
gain increases.

As a.c. gain is increased, clipping of the input
signal is seen at TR2 collector, maximum
clipping occurring with VR1 completely shunted
by C2.

The clipped signal is then fed to the differen-
tiator and spikes are formed across R5, the
degree of "spikiness" depending on the amount
of clipping. Thus VR1 acts as a "fuzz control."

The resistor R4 was found to be necessary
to prevent oscillation when VR1 is set for maxi-
mum fuzz. If oscillation is experienced, R4
should be replaced with a 500 ohm preset and
adjusted for maximum fuzz without oscillation.

TREBLE BOOST
The treble boost unit shown in Fig. 18 was

designed with the aid of Teach -In part 12.

Everyday Electronics, Jan ua ) +I 1973

Basically it consists of a low -value capacitor,
C4, at the input of a single -stage amplifier using
potential divide bias (R6 and R7) with a.c.
decoupled emitter.

The function of C4 is to present a very high
resistance to low frequencies and thus attenuate
them while allowing higher frequencies to pass
through to the amplifier stage with little
attenuation. Typical impedance values for C4 are:
3 megohms for 100Hz input signal to 30 kilohm
for a 10kHz signal (and less for higher fre-
quencies).

Therefore at the output we see the original
signal but with its treble content (higher fre-
quencies) substantially increased in volume-
i.e. boosted.

VOLUME AND TONE
The volume control is nothing more than a

potentiometer, VR3. The signal from the pick-
ups (or fuzz or treble boost units) is placed
across VR3 and the wiper used to tap off the
desired amount of signal-volume.

Connected to one side of VR3 is capacitor C7
which is also connected to the wiper of VR4,
the tone control. This capacitor presents a high
resistance path to low frequencies and a rela-
tively low resistance path to high frequencies.

With VR4 wiper at the ground end of its
track, C7 effectively shunts high frequency
signals to ground i e. they do not appear across
VR3 since VR3 resistance is much greater than
that offered by C7.

The degree of shunting-or treble cut as it
is-is determined by the setting of VR4 whose
resistance between wiper and ground adds to
the a.c. resistive effect of C7.

Photograph of the competed component board.
Note the use of screened cable.

CONSTRUCTION
The layout of the components on the Vero -

board is shown in Fig. 19. The components are
to be mounted on the Veroboard that was used
last month in the temporary wiring up.

Remove the screened cable connecting the
board to the pick-ups and then make the
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remaining cut-outs on the underside of the
board as detailed in Fig. 19.

Begin by fixing and soldering all the capaci-
tors in position, paying attention to the electro-
lytic capacitor polarities. Now solder in the
resistors and the link wire E16 to L16.

The transistors should now be soldered in
position. A heat shunt must be used when
soldering each leg of the transistor otherwise
permanent damage may result to the transis-
tors.

Do not connect any flying leads to the com-
ponent board at this stage. Leave the board to
one side.

INSTALLATION
With the pick-ups, switch covers, scratch

plate control recess back panel and jack socket
cover removed, undertake the installation.

Fix the switch cover to switches S2 and S3
with the two earthing solder tags as shown,
and wire up as indicated in Fig. 20. For this you
will need two lengths of screened stereo cable
and two lengths of single screened cable. The
cables should be long enough to reach to the
control section with a few inches to spare.

Thread these cables through the plastic tube
in the body and the channel to the control
section (all cables must be thin).
38
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Fig. 19. Layout of the components
on the top side of the Veroboard
and the regions of copper strip to
be removed from the underside.
Do not attach the flying leads until
installing in guitar body.
To wire up the flying leads refer to
Fig. 20 which shows connections
to the controls and output.

On the underside of the switches used
in the prototype, the connecting tags were
labelled 1 to 6 as shown in Fig. 20. It is advisable
to mark these cables ( from S2 and S3) to the
control section accordingly for easy recognition
later.

Now place the pick-ups in position and thread
the screened cable from each pick-up into the
control section and solder these to the selector
switch Si ( pushed through from the topside of
the guitar). Screw down the pickups and Si
cover.

Screw the four potentiometers on the
aluminium securing bracket (details Fig. 21) and
then screw this bracket in position. Note that
one end of each potentiometer is soldered to its
casing. Do this and then solder a piece of tinned
copper wire across each potentiometer case as
shown.

Solder in capacitor C7 between VR3 and VR4
and wire VR3 to jack socket as detailed. Secure
battery in position with fixing bracket (details
Fig. 21) and connect the negative side of the
battery clip to the jack socket, SKI, as detailed.

Fix the jack socket to its cover and screw
in place. Now lay the component board in posi-
tion and connect up the remainder of the wiring
as shown in Fig. 20 using minimum lengths of
cable.

Fix the board to the control section base with
Everyday Electronics, January 1973



SAXON ENTERTAINMENTS.
STANDARD & CUSTOM-BUILT AUDIO & ELECTRONIC EQUIPMENT
NEW & SECONDHAND MUSICAL INSTRUMENTS. MAIN
DISTRIBUTORS FOR A.K.G. HIGH QUALITY MICROPHONES.

SA25-SA35-SA1 00
LOW-PRICED AUDIO MODULES

FOR DOMESTIC & COMMERCIAL USE

THESE THREE MODULES HAVE ENJOYED UNPARAL-
LELED SUCCESS DURING THE FIRST FEW MONTHS OF
THEIR BEING MADE AVAILABLE TO THE GENERAL
PUBLIC. WE ARE PLEASED TO ANNOUNCE THAT WE
CAN NOW OFFER FAST DISPATCH ON MOST OF OUR
ADVERTISED ITEMS. INCLUDING THESE THREE
MODULES.

SA25 22.95
25 WATTS RMS.. 7 transistors 7 diodes

SA35 RA45
35 WATTS RMS 7 transistors 7 d,odes

car,.
Tree

SA100 21090
100 WATTS RMS. 11 transistor* 6 diodes

carr
free

ALL THREE MODULES HAVE OPEN & SHORT CIRCUIT
PROTECTION. AND THE SA100 IS PROOF AGAINST
OVER -DISSIPATION & FAULTY INDUCTIVE LOADS.
ONLY ADVANCED DESIGN TECHNIQUES MAKE THESE
EXTRA-ORDINA 7ILY LOW PRICES POSSIBLE.

BRIEF SPEC. FOR ALL THREE MODULES
Freq. response 15-40,000 Hz ± 1dB

Distortion 0.2% at 1 kHz

Loads 4 to 16 ohms

Quiescent current 15 mA
Noise Better than -75 dB
Supply voltage 25-45 volts SA25/35

40-70 volts SA100

Size 41- x 4' x (SA100)
4' x 3' x 1' (SA2S/SA35)

Circuits, connexti tg instruction and application data are supplied
free with all mcdy les.

POWER SUPPLIES FOR
THE SA25 3: & SA100 AUDIO MODULES
Stab PS45 Stabtized module for 2 SA25's or two SA35's

f3 . 51 carr. free

MT45 Transformer for above, heavy duty F.2115 carr. 20p

MT30 Transformer for unstabilized supply complete with
rectifier diodes mounted f.3 SO carr. 20p

PU70 Unstabilized supply for one or two SA100
E7.75 corr. 400

PS70 Slabi ized supply module for one or two SA100's
1.4141 carr. free

MT70 Transformer for PS70 E4 N carr. 40p

ALL MODULES ARE BUILT ON
GLASS FIBRE P.C. BOARD

AND ARE SUPPLIED FULLY TESTED

OTHER SAXON PRODUCTS. .
120 WATT HEAVY DUTY MODULE £1390 + 20p carr. or with supply

E18.95 + 40p carr.
Featuring a rugged class A driver stage, this module will
run from all our mixers, etc., and most other makes of mixer.
It delivers 120 watts into an eight ohn load and employe 4 103
can (115 watt) output transistors.
SPECIFICATION
Power cutout 120 watts Into 8 ohms
Freq. response 20-20,000 HZ i 2dB
Input sensitivity 200 mV into 10K
Construction Fibreglass board
Size 8' x 4" x .1' (5' with supply)
Low distortion parallel push-pull output stage.

NEW /27.90160 watt version & supply

SINGLE CHANNEL SOUND, LIGHT CONVERTER

This compact and reliable unit operates from amplifiers with
outputs from 5-100 watts. Does not impose a heavy load on
the amplifier, or, if connected in the wrong polarity, cause any
damage, as with some units.
Operation is simplicity itself and the unit Is fully fused. The
unit is supplied to function from bass notes but may easily be
converted to respond only to treble or mid -range notes by the
addition of components costng less than Op.

SPOT BANKS INCLUDING 3 SPOTS
STATE COLOURS : RED, BLUE, GREEN.
£10 25 complete, carr. 40p.

£8.90 carr.
free

THREE CHANNEL SOUND TO LIGHT UNIT
Handlirg the total of 3000 watt (3kw) this unit is unique for its p ice In that not only bass, middle and
treble but also master controls are provided. Two amplifier sockets eliminate the need for split leads,
etc. Supplied in tough white steel case with a blue stelvetite £19.75 carr.hooded cover. Fully guaranteed. 30p

MONO VERSION SO carr. 20p (As illustrated, S.A.E. de:alls 9 volt operation) Outputs up to
I volt RMS

215.80 30pcarr.

SAXON STEREO
CONTROL UNIT

Two decks, and lull headphone monitoring. The unit is mains operated and measures 17? x 3' x 4- deep
and is finished with a smart white on black facia. The controls are: Left/Right deck fader, volume, bass,
treble, Headphone Selector and volume, Microphone volume, bass, treble, mains on/off.
THIS IS A MUST FOR THE HOME BUILT HIGH QUALITY DISCOTHEQUE AND IS COM-
PARABLE TO UNITS AT OVER TWICE THE PRICE. (N.B.-Stereo only has mic input.)

COMPLETE AMPLIFIERS
The CSE 100. £3490 carr. free
This versatile unit is now available in a black vynide
case and so represents even better value than ever
delivering speech and music powers of up to 100
watts RMS and continuous signal outputs of
70 watts. Two individually contro led inputs with
wide range bass and treble controls. Ideal for small stoups
The SAXON 100 E4850 carr. free

(.4ctt. .1
   **gm a

With an RMS output of 120 watts speech and music,
100 watts continuous power, four individually
controlled FET Input stages and wide range bass
and treble controls, this amplifier has established
Itself as a unit offering quality and reliability at low
cost.

LOUDSPEAKERS British made bargainstl
12' 25 watt 8115 ohms ES IS can. 30p. 15' SOW.8/15 ohm E14.50 carr. 50p.
12' 40 watt 15,000 gauss magnet system 8/15 ohm Mt SO carr. 40p.
A.K.G. MICROPHONES su.cable for disco, group or general P.A. use.
DI IDHL rrp L11 00 our price CVO post free SEND SAE FOR
D19OC High Z rrp E21.511 our price £17.45 post free OUR AKG PRICE
01000C 24 ct gold plate rrp E3705 our price E.3205 pout free LIST. DISCOUNTS

ON ALL MICS.

CALLERS & MAIL ORDER: CALLERS ONLY:
327331Whi-ehors Rd.,
West Croydon, Surrey.
CRO 214S171 -1111411N5

OUR NEW
DISTRIBUTORS
CIRCLE SOUND.
328.330 The Banks, Rochester
Medway 404155

BUSINESS
HOURS:
e.30 .m.
to 5.30 P 55.

TERMS OF BUSINESS:
C.W.O. or C.O.D. (35p extra)
All cash in recd. envelopes please)
Teleplone orders to our CROYDON BRANCH.
TRADE & EXPORT entwines invited.
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C. HADLEY
24, WOODHILL, MINITRON DIGITAL INDICATOR
HARLOW, ESSEX TYPE 3015F
Add 5p P. & P. Price list S.A.E.
No callers please.

Phone: HARLOW 37739
All our stocks are brand new with money back guarantee

TRANSISTORS
AC107 15, I AL102
AC126 lip' AL103
AC127 lip AC103
ACI28 lip AUI I I
AC176 25p 11CI07
ACI41K 20p B0106
AC142K 20p 110109
AD114 40p 110154
A D130 44p 110168
A 1)161 80169
A 0162.'" "". B01821.
AF114 151/ BCI831.
A F115 16p 1101841.
A0116 1610 11(4121.
AF117 16p 80214E

CAPACITORS

1111116 79p
111)121 50p

59p 1111130 48p
49p 1111131 5119
95p 110194 159
95p 111'050 15p
Op 110051 12p
Op 1160951 159
Op 51E0402 18p

20p 51E0404 14p
10p 51E4401 108
lip 51E4102 12P
Op 5106002 14p
Bp 5106101 14p
Op 51E6102 15p
Op 5108111 UP
Op 5108511 $4p

M08513 4611
0041 18p

0014
0045
0071
0072
0081
0081 D
0083

'00170
00200
00201
0026
0028
0029
0035
0036
TI P29.4
TIP304
TI P3IA
TIP32A

1111)

lap
129
12p
lip
18p
20p
SOp
Up

85P
801
UP
Up
up
48,
55P
580
Up

TIP33A
TIP34A
2N697
2141171
2111304
2N1305
2112640
2N2921(
2113053
2113055
2119702
2113703
2113704
2113706
2113706
5513707
2113708
2113709
2113710

660
21.80 40251

2113711

18p 40636
Pip
255
25p
475
10p
20p
49p
125
12p
1119
12p
Ulp
10p

10p
10p

DIODES
N 4001

15:4002
1 N4003
1 N 4004
01490
0A91
0A200
014202
1844
1114149
wog

113p

40p
UP

49
4p
Sp
7p
Op
Op

10P
Op

10p
4p

Up

ONLY £1.50
for one month only

16 DIL Socket 30p
Driven by 7447

SUPER LOW
PRICED LINEAR I.C'S
301A
301A.
7090
7090
722C
7230
741C
7410
741C
747C
7480

To99
DIL
To99
DIL
To99
DIL
To99
DIL
Op In DIL
DIL
To99

41Ip

lap
45p

1109

67/
110p
Up
Up
84p
40p
118,

MULLARD POLYESTER CAPACITORS C220 SERIES
2500 Y.C.mounthig 0 0100,0 015p 0.0022µF.89.0 03300,0 00470 F, 0068µP, Of p.0 100,4p.
0 15µF. 0 2200. 69. 0 3300. 65p. 0-4700, 80.0 6800, Ilp. 1.Oµ0, 161).1 fl 0, 2Op.2 20+,84p.

MULLARD POLYESTER CAPACITORS C2.915 SERIES
4000: 040100, 00I15µ0, 0l0.22µ0, 0-003300, 0404700. afp. 0.006.µ0, 0 OlpF. 00150F,
0O22µ0, 0O33µ0. Sp. O047µ0, 0.06800, 0.100, 4p.0.15µ0, 6p. 0.240. 71p. 033µF, lip.
047µF. lip.
1600: 0.0100. 0015µF. 0.022pF, 0.0330F, 00470y0, 001Rµ0, Sp. 01µF. 1150. 0 15pr, 45p.
0.2200, 5p. 0-330F. 6p. O47µ0. 75p. 0-68pF. lip. 1.0µ9, lip.

ELECTROLYTIC CAPACITORS-MULLARD C426 SERIES 6p such
())//t) 10/25. 20/2'5. 80/25, 160/2.5, 320/2.5. 500/2 5, 8/4, 32/4, 64/4, 125/4, 250/4, 400/4
6 4/6 4, 25/6.4, 50/64, 100/64. 200/64. 330/64. 4/10. 16/10. 32/10. 64/10. 125/10, 200/10.
25/16, 10/16, 20/14, 4(1/16. 80/16, 125/16, 16/25. 64/25. 123/25, 25/25, 50/25, 80/25, 1/40,
4/40, 8/40, 16/40, 32/40. 50/40, 064/64, 2-5/64. 6/64, 10/64, 20/64. 32/64.

MULLARD C437 SERIES
100/40. 160/25, 230/16. 400/10, 640/64. 800/4, 1000/26, 6p. 100/64, 160/40, 250/25, 400/16.
640/10. 1250/4, 1000/64, 1600/25. Up. 160/64, 250/40. 400/2.5. 640/16. 2000/4. 1000/10,
1600/64. 23(0/2.5, 16p. 250/64, 400/40, 640/25, 3200/4, 1000/16, 1600/10, 2300/64.
4000/2.5, UP.

Miniature Fixed Ceramic Plate. Op each.
Preferred values from 1 tipf to 10,000pf.

VOLUME CONTROLS
Potentiometers
Carbon track 5000 to 2.2M0
Log or Linear
single 12p. Dual gang (stereo) 4;
Single type only with Switch
extra.
RESISTORS

watt 5.0 carbon 19 each
watt 10. carbon 1p each

range'270 to 10M0 type TR5
triple rated 1-1-1, tin oxide x 25.
range 100 to IMO. Sp each
SLIDE SWITCH
SPOT 10p each
BP Three Position 12p each
MINIATURE NEON LAMPS
240v or 110v 1-4 Op. 6 PIM 41, each.
CARBON SKELETON
PRE-SETS
Small high quality. tope PR, linear only:
1000. 2200. 4700, 1K, 2K2, 4K7,
10K, 22K, 47K. 100K. 220K, 470K,
1M. 2512. 4117, 10M 0. Vertical or
loirizontol mounting, 5p each.

VEROSOARD
0 15

Matrix
25 x 3f In 17p
25 x filn 25p
35 x 35111 25p
35 x Sin 30p
6 x 171n (Plain) 83p
Vero Pins (Bag of 36) 20p.
Vero Cutter 46p.
Pin Insertion Tools (.1 and 15 matrix)

at 560.

ZENER DIODES
400mW fre,, 3.30 to 300. 10p.

01
Matrix

23p
255
25p
29p

LOW COST DUAL INLINE
I.C. SOCKETS
14 pin type at 1610 each.
16 pin type at 16p each.

TRANSISTOR EQUIVALENTS
BOOK 40p

Pack of 20 Mix rack of 50
1114148 60p 1114000

aeries Diodes Up

AC127 & A0128
1-9 lap
10 plus llp
100 pins OP

2113055
1-9 49p
10 plus 46p

Pack of 10
21129260 50p

unbranded but
tented

Uninarked but fully
tented

2113055
1-9 SOp
10 plus Up

AD161, *0162
M/P

1-9 1115p

10 plus 411,

BC107-BC108
BC109

1-9 Sp
10-99 7P
100 plus Op

Pack of 10
Plastic 111:109 50p
Unmarked hut fully

tented

TBAROO
5 watt AN power
Amp. 6140 each

The Pictorial Method

WHAT READERS SAY

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

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

The series
will be of it-

cptIonI valu In
training mchanica and

technicians in Electricity,
Radio and Electronic,

I am well pleased with the series. Every-
thing is well set out in self-explanatory
diagrams. D.D. West Ham.

The manuals really open the door.
D.C. Newbury.

You can be assured that I will recommend
your manuals to my friends.

P.L. Lowestoft.

These manuals are wonderful value for the
ket! Itrurrihall.

)7r.;.t

YOUR

IUD%
GUARANTEE '
Should you be, in
any way dissatis- -

fled with the
MANUALS your
money will be re- _

funded by return
of post

tt............... me EN
To The SELRAY BOOK CO., 60 HAYES HILL, HAYES,

BROMLEY, KENT. BR2 7HP
Please find enclosed P.O./Cheque value £

BASIC ELECTRICITY 5 parts £4.50 D
BASIC ELECTRONICS 6 parts £5.40 0
BASIC TELEVISION 3 parts £3.60 0

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

NAME
BLOCK LETTERS

FULL POSTAL
ADDRESS...... ..... .....
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S3

ELECTRONIC

GUITAR
s2

SKI

Fig. 20. The complete wiring details of
the Beta "electronics". Screened cable
must be used where indicated. The
units are switched on by inserting the
jack plug.

BATTERY SECURING
BRACKET

Card template showing potentiometer tole
positions and cut to curve of Controls
Recess contour to be made for marking
out Bracket )

--54;

Meter at:
16 SVC Alunainion

Material:165NC Aluminum

Fig. 21. Details of the potentiometer
fixing bracket and the battery securing
bracket.
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a small woodscrew through location C5.
Next screw on the control section backplate,

scratch plate, attach knobs to the controls and
the installation is complete. Both units will be
connected to the battery on insertion of the
jack plug.

It is imperative that the wiring is carried out
as detailed and screened cable used where indi-
cated.

As shown, all parts of the system are earthed,
and touching the pick-ups or switch toggles
when plugged into a main amplifier should
produce no hum. If there is hum, the system
should be completely checked out and remedied.

Components .

Resistors
R1 22kil.
R2 100ki).
R3 1010.1

R4 150U
R5 10ki.!
R6 560ki.!
R7 150kil
R8 10ki.!
R9 2.2kil
All + watt 10% carbon

Potentiometers
VR1 1kil carbon linear
VR2 100ki.! carbon log.
VR3 100kil carbon log.
VR4 100kil carbon log.

Capacitors
C1 2.,F elect. 10V
C2 10.,,F elect. 10V
C3 3900pF
C4 4700pF
C5 10,4F elect. 10V
C6 0.1.,,F
C7 0.54

Transistors
TR1 BC109 silicon npn
TR2 BC109 silicon npn
TR3 BC109 silicon npn

Switches
S1 Pick-up selector switch (Re -an Products

Ltd.) as listed last month
S2 D.p.d.t. miniature toggle
S3 D.p.d.t. miniature toggle

Miscellaneous
T1 Matching transformer (5 ohm to 50

kilohm) type M218 (Zeta Windings
Ltd.) as listed last month

SK1 Jack socket type R26/1 (Re -an Products
Ltd.) as listed last month

B1 9V battery PP3
Veroboard 24 x 12 holes 0.15in matrix as
listed last month; screened cable; stereo
screened cable; battery clip for PP3;
aluminium plate: 5iin x 11in. and 2in. x fin.;
small wood screws.

,4110P
TALK

USING THE INSTRUMENT
The Beta guitar can be used with most com-

mercially available guitar amplifiers.
To recap, the switch located alongside the

four control knobs, is the pick-up selector switch
for front, rear or both pick-ups together. The
treble boost unit has no adjustment, it is either
in or out of circuit by the operation of switch
S3. The fuzz effect on the other hand has two
controls-for amount of fuzz and volume of fuzz
output, VR1 and VR2 respectively. The fuzz is
operated by S2. Only one effect unit can be used
at a time.

When the jack plug is inserted both units
draw current from the battery; current con-
sumption is very small, in the order of 3mA, so
the PP3 battery will last for some time before
needing replacement.

Since the fuzz gives considerable amplifica-
tion, a volume control, VR2 has been added to
enable a balance between "straight through"
volume and fuzz volume to be made. This
should be set as follows: With the master
volume VR3 set to maximum, switch S2 and
adjust VR2 to give the required balance.

A final couple of notes: when using the treble
boost, it is advisable, for maximum effect, to
have VR4 turned fully up, since in effect VR4
is a treble cut control. The lead connecting the
guitar to the main amplifier should be screened
cable-not the television aerial type.

FINISHING OFF
If you have not already painted your guitar

here are a few hints.
Make sure that all the screw holes etc. are

made for attaching the fitments and then
remove all the fitments. Unscrew the neck.

Thoroughly clean up all the woodwork with
sandpaper and fill in all "digs and chips" there
may be with a filler such as Polyfilla or Plastic
Wood. Allow to dry and sand again. When satis-
fied a suitable undercoat should be applied to
the woodwork. Fill and sand again if necessary.

By far the best painting method is spraying
and if done well will give a really professional
result. If spraying, cellulose paint is ideal since
it dries hard in a very short time and can be
"cut -back" easily to give an immaculate shine.
If using a brush, a hard gloss enamel such as
Valspar is recommended as was used on the
prototype; use a 1 inch brush. Painting should
be carried out in a warm dust free room.

On the prototype the fretboard was coloured
black using a black leather dye, and when dry
after a few coats, coated with a thin layer of
clear varnish. Masking tape was used to mask
the fretboard whilst painting to obtain a straight
edge along the neck.

Wait until the paintwork is completely dry
before final assembly.
Modifications to build a bass guitar will be
described shortly.
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electronics
lookreally
mastered

RAPY

... 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 suoject 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.

2/ READ, DRAW
AND UNDERSTAND
CIRCUIT DIAGRAMS

as used currently in the
various fields of electronics.

3/ CARRY OUT
OVER
40 EXPERIMENTS
ON BASIC ELECTRONIC
CIRCUITS & SEE HOW
THEY WORK, including :

valve experiments. transistor experiments
amplifiers. oscillators. signal tracer pho-
to electric circuit. computer circuit, basic
radio receiver. electronic switch. simple
transmitter, a c experiments. d c experi-
ments, simple counter. time delay circuit,
servicing procedures

This new style course will enable anyone to
really understand electronics by a modern,
practical and visual method-no maths, and
a minimum of theory-no previous knowledge
required It will also enable anyone to under-
stand how to test, service and maintain all
types of electronic equipment, radio and TV
receivers. etc

POST NOW

FREE for1 BROCHURE
1

I or write if you prefer not to cut page

To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL,
P.O. Box 156, JERSEY. Please send your tree brochure, without obligation, to:

we do not employ represenlaltres

BLOCK CAPS

PLEASE EEL 13

NAME

ADDRESS

I
I

I
I

special free gift also to all our students
Everyday Electronics, January 1973



CRESCENT RADIO LTD

11 & 40 MAYES ROAD. LONDON N22 6TL 888 3206

MAIL ORDER
DEPT.
No. II

MAYES RD
LONDON

N22
611

COMPONENTS AND HI Fl
FOR THE HOME CONSTRUCTOR

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

(WE CLOSE ALL DAY THURSDAY)

13 SOUTH MALL, EDMONTON, N.9 803 1685
7" 4" LOUDSPEAKER

A top quality
speaker ideal where
small else is import-
ant. Manufactured
by E.M.I. fora well-
known hi -fl set
maker. Rise: 710. x

41n. Impedance: 8 ohms. Flux:
38,000. Max. Free range: 901Is to
12kEla. Power handling: 6W.
Unbeatable. Pelee: 111110. Free
postage on this item.

DO LUXURY TO TOUR CAR
WITH A MOTOR DRIVEN
CAR AERIAL
5 Section
Extended Length 100em
Length under Fender 40c,,
Cable Length 120cm
completewith Fixing
Bracket and gc.7r MU. p
Control Switch. ..a.'  `" P. & P.

, -
GM "CRESCENT"

. DIGITAL
- CLOCK KIT

24 Hour AWN Digital Clock
Kit We Supply:
* A complete set of components
* A complete set of easy to

follow InstzuctIone
* Printed circuit. made to

make construction u simple
a. possible

* A cabinet and front panel to
give a profeeeional finish.

AU for the price of the corn.
portents. 11340. + 50p. P.  P.
Please send S.A.E. for more
Information.

MINIATURE RELAY
6 volt 70 ohm.
Single Pole Changeover.
Approx. elm - 11. x 1. x

40p Mu 6p P. & P.

8. 0. BROWN "DIPLOMAT" MONO/STEREO HEADSET
Finvnt quality British 11.1t. Light w ight 11railphimi.
Incorporate ceramic pies. electric 1 snisincers.
.sperification:- Frequency -20-17,300 CPS.
Impedance -Predominantly capacit re, at .00IMFI, Q
per earpiece can be regarded as 1501i at lbes.
Weight -3 Fais. 194 M .O.
Please include lap per set P.P. Banta.) al LI Jv each set

'

LOW VOLTAGE AMPLIFIER Few only at
transistor aniplitler cortinlete plus 13p P. & P.

with volume control, is suitable
for SIV d.c. and a.c. supplies.
Will give about 1W at 8 ohm
output.
With high IMP Input title am-
plifier will work as a record
player, baby alarm, etc., ampli-
fier.

£I.75
LOUDSPEAKER BARGAINS

E.M.I. 450 set 3. 8. 15 ohm
U 60 plus 38p. P.  P.
E.M.I. 250 net 8 ohm.
5700 plus 38p. P. A P.
111111 LOUDSPEAKERS
2f' 157inm) Rohm -SOP each
21 137rorm 40ohm - 50p each
21' (67mnil 80ohm - 5011 each
Please include 5p. P. & P. up to 3
Mini -Loudspeaker.

46.

THI-VOLT BATTERY ELIMINAIOR
Enables you to work your transiwor
radio, amplifier, or cassette, etc. from
A.C. mains through this compact
eliminator. Just by moving a plug

you can select the voltage you require - Ov,
or 9 volts. This means all your transistor power
pack applications can be handled by this one unit.
Approx. sire: 21' x 21'x 31'. OUR PRICE -
58 75p + 10p. P. & P. Same model suitably wi-ed
for the Philips Cassette - 5300 + 10p. P. a P.

ALUMINIUM CHASSIS
Made from 18 gauge aluminium 4 sided
chansis with corner brackets. All are 21'
depth.
6 x 3-41p 1203-68p 140 9-94p
6 x 4-45p 12 x 5-81p 16x6-8858x8 -Up 12 x 8 - Sip 16 x 10- 1 011p

10x7 -6$p 14 x 3- 80p
Please send 10p per chassis P. & P.
POWER TRANSISTOR
HEAT SIXES
Extruded aluminium.

41" x 11".
Approx. al.: 6. a

A few only at thin low
price - 40p each + by P & P.

INTEGRATED CIRCUIT SOCKETS
A nand for the experi-
menter Interested in

14 pin, 18p each.
16 pin, lip each.
Please include 5p P. &
P. per 3 pockets.

TR1-VOLT CAR
CONVERTER
Enables you to work
your Transistor Radio,
Amplifier or Cassette etc.
from the 12 volt car
sandy Poeitire ur neg.
earth.
This converter enmities
6, 71 or 9 volts and is
transistor regulated. Ap.
pros. eize 21' x 31' x
Very easy to fit and a
real money saving device
for 52.60 + lop. P. a P.

BARGAIN BOARDS
Components
galore fos the
ex

ore

Es computer
car le with:

Resistors
Capacitors awl
woeful Transistors.
Now at this unbeatable price.
150 each 7 Boards Si. 10p

P. P.
EA1000 3 WATT AUDIO AMPLIFIER MODULE
An Audio Amplifier designed around the
TA A62I Linear -

Supply Voltage .. 9-24V
Speaker Imp. 8-16 ohm
Frequency 50hZ-23klis
Overall Slue 21n x 31n x lin
Ideal Amplifier for radios, record players,
stereo units, etc.
Full technical data and diagram. with each (.63
module. All guaranteed and a bargain at

4 6p
P.  P.

WAFER SWITCHES
1 pole 12 way
2 pole 2 way
2 pole 3 way
2 pole 4 way
2 pole 6 way ask tit
3 pole 4 was
4 pole 3 way
18p each. Please
5p P.  P. Up to 3
switches.

POTENTIOMETERS
All type. 1. and lees diameter.
SING LEO DUAL

3K Log Or 6K
10K Lin Less 10K
520%.K Switch 25KI.us

100-K 12pea, Coo" Switch
230K pout'. 250K 4°P.
300K Pole 500K each

IN Switch 1m

25124p., 2M
Up to 3 Pots. Please add
5p P. & P.

MI ATUBE
BELAYS

BBritish mule I lerny. "
range nl

Mae 11' 1x f
All two changetivers with
210V. 1.6A contact, and
suitablev,,rdfc.ir fitting on Im
Type Volt. Current Ohms.
27/A 12v 17M/.A 70011
21/A 12. 28M/A 430 0
12/A 6v 33M/A 186

80p each.
Please Mantle 5p P  P up to
3 Relays.

Vary the strength
of your lighting with a

41 .6

The DIMMASWITCH is an attractive and effic-
ient dimmer unit which fits in place of the normal
light switch and is connected up in exactly the
same way. The white mounting plate of the
DIMMASWITCH matches modern electric fit-
tings. Two models are available, with the bright
chrome knob controlling up to 300 w or 600 w
of all lights except fluorescents at mains voltages
from 200-250 v, 50Hz. The DIMMASWITCH has
built-in radio interference suppression:

600 Watt L3-20. Kit Form L2 70
300 Watt L2.70. Kit Form L2,20

All plus 10p post and packing.
Please send C.W.O. to:

DEXTER & COMPANY
5 ULVER HOUSE, 19 KING STREET,
CHESTER CH1 2AH Tel: 0244-25883

As supplied to H.M. Government Departments.

44

FAST -RELIABLE
SERVICE

ELECTRONICFOI
COMPONENTS

SEND NOW FOR A

CATALOGUE
(5th EDITION)

AND
DISCOUNT
VOUCHERS

25p POST FREE (UK)
W.E.C. LTD.

HIGH STREET, RIPLEY,
SURREY

Established 1954

MUSICAL MIRACLES -
KITS to build quality accessories:-
WAA-WAA all parts, electronic 3 mech. 42 PS
FUZZORAMA quality fun box CI 75 RIP 200
BASS PEDAL 16' and 8' tones 335
BUILD A SYNTHESISER OR AUTO RHYTHM
from Dewtron professional modules
Cat. 15p from D.E.W. Ltd., 254 Ringwood
Road, Rundown. Dorset 115122 OAR

VIROSTRIP

Available from your Local Retailer

0.1 and 0.15 pitch Vero Strip is
suitable for all applications where
Tag Boards can be used.

VERO ELECTRONICS LTD.
INDUSTRIAL ESTATE
CHANDLERS FORD HANTS
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THIS edition of E.E. is No. 1

I Volume 2 and during the past
fourteen months (Volume 1

started in November 1971) we
have endeavoured to keep you,
the reader, reasonably happy and
free from component buying
problems. In the beginning (of
E.E.) we suggested that you could
help yourself avoid any frustra-
tion-concerning component buy-
ing-by getting together a few
catalogues from some of the firms
that advertise regularly in our
pages. This information is of
course still pertinent and at this
time of the year many suppliers
are reprinting and issuing new
catalogues or supplements to old
ones. So if you feel you need some
more information or your old
catalogues, like ours, are falling
apart through over use, now is
the time to look for new editions
f

SHOP
TALK
By Mike Kenward

Two buying problems have
come to light concerning com-
ponents for previous projects. The
first concerns the Radio Tuner
that was described in the Septem-
ber 1972 issue (now unavailable);
the problem component being the
Repanco DRR2 coil. Only a limited
number of these coils are manu-
factured for the retail market and
the demand created by the tuner
was such that the coil became
unobtainable-even from Repanco.

So if you have had to wait for
the coil the reason is that Repanco
have had to make some more.

The second buying problem has
been with the wood for Beta,
many people have been unable
to obtain the wood or have been
quoted high prices. We have
been informed by Montague and
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Collard, of 123 Southlands Road,
Bromley, Kent, that they can
supply all the wood for £.3.09 plus
80p for postage-a hard type of
mahogany is supplied for the body
(this is quite suitable). Also an
incorrect size for the neck/head
assembly was given in the article
-the correct size is 30 x 2 x 312
inches-this size is supplied by
the above firm.

Beta Treble Boost and
Fuzz

The treble boost and fuzz unit
described in this issue for use in-
side the Beta Electronic Guitar
can of course be used with almost
any electric guitar, or with stan-
dard pick-ups simply by omitting
T1 from the design. For this
reason the effects unit is likely
to prove more popular than the
actual Beta-which is already
being built by a large number of
readers.

However, since all the parts,
excepting perhaps the two minia-
ture d.p.d.t. switches, are gener-
ally available there should be no
troubles. For the switches you
can contact Henry's Radio or
Home Radio if your normal sup-
plier cannot help. The switches
are fairly expensive-about 50p
each-but look good and operate
positively; they also fit in the
space available. There is one point
to watch with these switches, if
pressure is applied on the end of
the lever, directly towards the
bdse of the switch there is a
danger of breaking the mech-
anism inside. So take care, and do
not lay the guitar on its face.

The potentiometers used for
the control of the various
effects on the Beta are special in
that they are smaller than the
usual types. These pots are about
78 inch in diameter and, if you
have difficulty in obtaining them,
they are available from Electro-
value 28 St Judes Way, Englefield
Green, Egham, Surrey TW20 OHB
(type P.20). This firm can also
supply the miniature switches
(type 7201) and produce a com-
prehensive catalogue for 25p post
free.

Radio Control Receiver
Once again some notes on

supply of parts for the Radio
Control Receiver are given in the
components list.

Two possible buying problems
may occur with components, the
first is the Zener diode; the 2.7V

type is not generally available
but Electrovalve can supply them
-see above. The other problem
is concerned with the printed
circuit type capacitors, these arc
available from G. W. Smith-
only in packs of five-or your
local supplier may have them.

With regard to the supply of
actuators, no doubt many readers
will construct their own units and
there are many types of motor
available from model shops that
will be suitable, you will have to
go to the nearest one and ask. If
you intend buying a ready made
actuator then the model shop is
also the best place to enquire.

Ice Warning Device
As far as we can see there arc

no "difficult" components in the
Ice Warning Device. The ther
mistor is the only unusual part
and is available from most of the
large London based suppliers.
should you have difficulty locally.

The author has used a push -on
push -off switch in the prototype
device but it may be better to use
a toggle switch since it will then
be easier to tell if the unit is on
or off.

New Products
An interesting soldering product

has come our way this month.
This is a new thermostatically
controlled 70 watt iron from
Litesold. The iron, called the Lite-
stat, is eminently suitable for our
type of work; although the power
may appear high, remember that
the temperature is controlled so
overheating of the bit is pre-
vented (we use a similar iron in
our workshop).

The heating element is pro-
tected by a tough stainless steel 
binding, and the handle is a one-
piece moulding in unbreakable
nylon. A detachable hook is fitted
for hanging the iron.

An internal indicator lamp
shines through the translucent
handle when the supply is
switched on and pulses with the
operation of the thermostat.

Interchangeable bits are screw
mounted using a special thread
to prevent seizure, and are sup-
plied in three sizes. Bits are of
high grade copper and are avail-
able in standard chromium or
long -life iron plated finishes.

The price of the Litestat is
E4.80 and it is available for 24 V.
100/120 V and 220/250 V opera-
tion.

4(



Photograph: Sciente Museum, London

THEY
MADE

THEIR MARK
N08 Hertz

FOR
the final article in the series,

we return to Germany to meet
the man who discovered the
existence of wireless waves, and
whose name has been adopted as
the official unit of frequency. (See
Table 1.)

Heinrich Rudolph Hertz, was
born in Hamburg on February 22,
1857. Heinrich's father was a
lawyer and senator, and his
mother the daughter of a
physician. Hertz received every
encouragement from his parents,
and lived in a comfortable,
cultural and academic atmos-
phere. Unlike st, many of the
other early pioneers he did not
have to struggle against poverty.
but he did suffer with ear trouble
from an early age.

After leaving school he went, in
1878 at the age of 20, to Munich
to pursue an engineering career
which he later abandoned in
favour of physics.

In 1878 Heinrich enrolled in the
Berlin University, where he
specialised in the study of natural
science, mathematics and mag-
netics. Here he came under the
influence of the German philo-
sopher and physicist Hermann L.
Von Helmholtz who had contri-
buted to the development of the
electromagnetic theory of light
and indicated its general possibili-
ties.

WIRE -LESS
In 1879 the Berlin Academy of

Science offered a prize for
research on the problem of estab-
lishing experimentally a relation
between electromagnetic forces
and the dielectric polarization of
insulators. Helmholtz drew the
attention of Hertz to the problem.
Hertz started to tackle it by study-
ing the mathematical theories of
Maxwell that electricity and light
are fundamentally a single phe-
nomenon; that both are waves of
the same kind, differing only in
wavelength. He also reasoned that
if a moving electric charge could
46
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Table I; HERTZ (Hz)

The Hertz, symbolised by the letters Hz, has gained world recognition
as the official unit of frequency, and is equal to I cycle per second. It is
often used with the prefix k (1kHz = one thousand cycles per second), and
with the prefix M (I MHz = one mill on cycles per second).

The number of complete waveleng:hs that pass any point in one second
is the frequency of the waves. The f--equency of radio waves varies from
thousands to many thousand million Hz. All electromagnetic waves travel
at a speed of approximately 186,000 miles per second. The Hertz was
adopted by the International Electrotechnical Commission in October 1933.

broadcast electromagnetic waves,
a device similar to that which
produced the waves should be
able to receive them and change
them back to an electric charge.

In 1885 Hertz married Elizabeth
Doll, daughter of a professor, and
was himself appointed professor
of experimental physics at the
Technical High School at Karls-
ruhe. It was here that he started
his experiments of trying to
generate radio waves by means
of an electric spark.

Hertz constructed a transmitter
that could make a strong electric
spark jump between the knobs on
the ends of two metal rods. He
then placed a metal ring with a
spark gap in it a few feet away.
There were no wires between the
transmitter and the metal ring,
which was in fact, the first "wire-
less" receiver.

Hertz held his breath, switched
on the appartus, and made a spark
jump across the spark gap be-
tween the knobs. Immediately a
spark jumped across the spark
gap of the metal ring. Electromag-
netic waves, produced by the first
spark gap, travelling to the ring
had caused the spark to jump
across the ring's spark gap. By
such means Hertz produced elec-
tromagnetic waves with wave-
lengths from a few metres to 30
centimetres (ultra short waves).

WAVE PROPERTIES
Hertz lived for his work and

continued his experiments. Having
proved that these waves existed,
he proceeded to show that they

could be reflected, and polarised
just as light can; he measured the
velocity of propagation and found
it to be of the same order as that
of light and radiant heat.

In 1889 Hertz was appointed
Professor of Physics at the
University of Bonn; at the age of
32 he had achieved a position in
the academic world not ordinarily
attained until much later in life.
He continued his work and carried
out research into the discharge of
electricity in rarified gases and
also produced his treatise on the
principles of mechanics; this was
to be his last work.

In the summer of 1892 Hertz
suffered an illness which de-
veloped into chronic blood poison-
ing. He died on New Year's day
1894, at the age of 37; a prema-
ture death had robbed the world
of the accomplishments of a man
who has been called the Grand-
father of Radio.

POST SCRIPT
Hertz's experiments were des-

cribed in a paper called "Electro-
magnetic Waves in Air and Their
Reflection", and were published
in an electrical journal. An Italian
teenager vacationing in the Alps
happened to read the story. For
him it contained the germ of an
idea. Why not use the sparks for
signalling? The young man was so
excited by the prospect he cut
short his holiday and rushed back
to his home to try his first experi-
ment. His name Guglielmo Mar-
coni, the first man to make use
of Hertzian waves.
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Project 605
the new simple

way to assemble
Sinclair high fidelity

modules

For several years now you have been able to assemble your own high fidelity system
to world beating standards using Sinclair modules. We have progressively improved
these technically but hitherto the method of assembly at your end has remained the
same - there has been no alternative to a soldering iron. Now for those who prefer
not to solder there is an alternative - Project 605.
In one neat package you can now obtain the four basic Project 60 modules plus a
fifth completely new one - Masterlink - which contains all the input sockets and
output components you previously bought separately Also in the Project 605 pack
are all the inter -connect ng leads. cut to length and fitted at each end with plugs
which clip straight onto the modules. eliminating soldering completely. The pack
contains everything you need to build a complete 3C watt stereo amplifier together
with a clear well illustrated Instruction Book. All you have to do is to arrange your
modules in the plinth or case of your choice and then clip them together- the work
of a few minutes.
Your hi-fi system will. as we said. match the finest in the worlc and you can add to

at any time to increase power or extend the facilities. For example a superb stereo
FM Tuner unit is obtainable for only E25.

Guarantee It wi ten 3 months of purchasing Project 605 directly Irom us. you are dissatisfied with 0. we will refund your
money at once. Each module is guaranteed to work perfectly and should any defect arise in normal use we will
service 0 at once and without any cost to you whatsoever provided that it is 'owned to us within 2 years of the
purchase date. There will be a small charge for service thereafter No charge for postage by surface mail. Air marl
harred at ;,,

Sinclair Sinclair Radionics Ltd.. London Road ,
St. Ives. Hunts igdonshire PE1 7 4HJ

Telephone : St. Ives (04806) 4311

Specifications
Output - 30 watts music power (10 watts per channel R M S into
30)
Inputs - Mag P U - 3rnV correct to R I A.A curve 20-25.000
Hz 1dB Ceramic pick-up - 50mV. Radio - 50 to 150m \.1
lAux adjustable between 3mV. and 3V
Signal to noise ratio - Better than 70c1E3
Distortion - better than 0 2% under all conditions.
Controls - Press buttons for on -off. P U . radio and auk Treble

15 to -15 dB at 10 KHz Bass  15 to -15 dB at 100 Hz
Volume Stereo Balance.
Channel matching within ldB.
Front panel - brushed aluminium with black knobs
Project 605 comprises Stereo 60 pre-amp.'control
unit. two Z-30 Dower amplifiers. PZ 5 power supo'v
unit. the unique new Mastelink. leads and instr, - £29.95tions manual complete in on -n pack Post free

To SINCLAIR RADIONICS LTD ST IVES. HUNTINGDONSHIRE PE17 411.1

Please send Project 60, t ust t," betails and ,st of stun K,515

Name

Address

for which I enclose f29 95 cheque money order EEI 71

Everyday Flectronics, January 1973
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Colour Television l.C.'s
DIAS% (1 00 111.550 (3 00 SW,li I (3.86
764510 MN 180560 (3.21 5143211 I
8845701215 TI34750 fl M 519016
1134530 (1.111 764990 (3.99 S1435C (

(2.11284540 EOM 01.4030 (1.58 5191 fit

IC Sockets
Dual - - 79 Zab 1001. 14 and 160111

O., Pere 14

VDR's $ Thermistors
L15I3 7Sp GL23 E1 00 VA1005 15P

15p R53 Cl 32 VAI 026 13P
C14 13p R54 El 46 VA1033 13p
C2134 131) 941040 10p
l 298 10p
l 298 Z2/06ED/4258 14

VA1053 10p
9410555 10p

GL16 El VA1034 10P

Iloteirtiolisoters
,

0.-
58ty 5010 50080
101(11 1001(11 164(1
251(11 250111 24411
log or lin less switch (II I K(1 tin) 120
log or Ion with switch 2
dual less switch 40p

40

dual with switch 10K. 100K & 1M
log only 52p
10K log 101 until«, iesx switch 40P

Core/tors
Coramit plate 63V (C333)
1-80 8 201 3301 1200
2'20 141 3901 150pf
3 3p1 1 2101 47« 1800
3.901 150 5601 220pf
4.7pf
5601

1801
2201

613pf
820

270p1
330p1

6 Bpi 2701 100pf
all 5p. oath

"Vlar film 100V
100006 2p Oln F 3p 068pF 4p
2000p1 2p 020F 3p 1 pi 4p
50041 2p (34pF 3p 2,F 5p

0511F 3p

motallimid polyutor 250V (C280)
01 pF 3p 068pF 3jp 470F Bp
015pF 3p I pF 4p 68pF 11 p
-0228F 3p 15pF 4p 1 pF 13p
033pF 3p 22p1 5p 1 5p1 20p
047pF 3p 33pF Gip 2 2pF 24p

metellised polyester 400V (C281)
01pF 4;p 047pF 6p 22pT 10P
015pF 41)p 068pF 6p 3346 14p
022pF Ilip 1 pF 7p 47pF 15p
-033pF 5lp 15pF Bp

mined dielutrtt 6009
-01pF 7p 0470 7p 2209 16p
02209 7p 0680- 8p 470F 24p
033pF 7p 1 pF 8p 1pF 34
miawd dieloctric 1000V
/00001 6p 6800p1 Op 1p F 12p
220001 6p 01 pF Op 22p9 22p
330001 6p 022pF 9p 47p9 30p
47000 6p 047pF 12p

C0111171172

12KV d c 15KV d.c. HI It 7150V
I Opt 9p 2000f 9P 100001 50
15p1 9p 22Opt 9p I 5001/1 SP
22pf 9p 25001 9 200001 Sp
Sept 9p 270p 9p 30041 Sp
820 9p 300pf 901 500001 Sp1000 9p 750V DISC 10,000Pf by1200 9p 470pf 5p feed.
14141 9p 100001 5p through
15001 901 500006 51,1841 9p 10.00001 Sp 1000p1 68

Slider Pots
SR* Dui
06 10  106
56 25  253:

50k 50  50k
gook 100  1006
14 500

NEYv LISTS
LOUDSPEAKERS
COILS AND INDUCTORS
TRANSFORMERS

(Postai« Sp)

Diodes 6 Rectifiers
44119 9p BA156 15p
AA120 9p 136243 56p
44129 9p 0447100
88102 25p 0479 90
64715/70 owno 701

BA1 30 10p 0691 7p
84145 200 0620010p
BA148 20p 13510015p
134154 13p 8Y126 15p
84155 14p 05127 15p

'PI
or

lin

Knob.
10p

No 4

No 5

No f

(451 76 Cl 50
135182 l 50
05250 23p
94001 6p
94002 7p
94003 Bp
94004 Bp
N4005 10p
94006 12P
94007 15p

Resistors
5% Carbon Film low noise

H i -Stab*
All (74 a <a 1p each plus p Es p 701 for up
10 50 Resistors and a hunter 2p for each
additional 50 Deduct 331% for 100 of one
type or 25% for mixed orders over f I in value

1 W 10% Carbon Composition 1p each
2 W 10% Carbon Composit.on Me each
21W 5% Woe wound 91)each
6 W VV.° wound 9p each

10 W Wire wound 10p each
plus p & p 7p for up to 25 resistors plus 1p
for each additional 25

fliteleeters

/
....

'wt...

-74":-...)ie....
9 volt  20m4 (PP3) E1 25
6 volt . 501714 fl 50
9 6011 '' 9C9."A 61.60
6 6 volt 50m4 E2.50
9 9 volt 50m4 (2 60
7) von for cassette recorders E2 00
6. 7) of 9 '4011 E3.00
3. 4). 6, 7) 9 12  500m4 (illus.) [3.99
Car Battery Convener fully stabilised to
1..1'de 6' 7) Or 9 "9' (4.99

IP & p ISp on 011 types)

Power Sectloos
ohms
, 9. 10, 12. 14. 17 5, 20 il 700m4 20p
22. 25, 28. 30. 33. 36 . 700mA 25p
40. 47 52. 56. 60. 63 66  30414 20P
75 87 100.120. 140. 160  3001o4 25p
180. 200 220. 250. 270 0 300o,A 25p
300 350, 400. 470, 560  120 mA 20p

726  150 ,8 25p
1611 100rnA 20p
2K(1 7OrnA 25p

plot p 5 p 7P par ..1'."

EMT Rectifier TreysAteltos
(5 slick version) for BAC Chassis. e
Ferguson, Ultra. Marton, none &HMV
950 MI, 11.960 970 6 1400 chassis
Our Price 1(3 50 plus p ft p 20P

Prolipers

(1) 3711 3111 9711 - 260  1680 SOP
(21 140 261) 97(1 173(1 60p
131 3011 1251/ 2 851((1 649
onas n & p 70 per dropper

!Presets

Vertu, or Horizontal
0 1 Yvan 6P 0 25 wen 7p
100 11(0 106 0 1001 11 1M il
250 2 5111 251 II 2501( il 2 511 11
500 5K I/ SOK U 5001 11 56411

MAIL ORDERS Wham no p 13 p clime 74 Otero,
a fninirrfurn of Ip app.... P a 0 Off 0"444.4.4 .44.1
if cnmed 41 coat
ADDRESS TO Mad ode. 041- 56
Foch. Groon Road London. 910 3HN
741401e11« 01 883 3705

(10

II I I i

TOD

11,
IIII

59

1

'l

Meet Sinks
T°SS 'SP
101 lin -r

471-110k\ Pi /WC,
1.0 1'10

.

1 !I.
I, I

-

I i I 1

DIP1(7:
SL403D

51 15p

l'ressistors & Integrated
A.C131 25p RCN/ 160 135196 110 OUP
Ctte 1/o 1327.11 16, 131107 130 0CI40
ACM 110 8C144 100 131177 130 OC110
ACits 110 BC117 14 00,10 140 ()CID
AC. 1501 BC158 Illp 00057 110 210107
PC1117 /9p 80150 tip BR 030 36. Z T X10621103191C11777 0 11060 110 05121 211. 2 T X109

C180 ?Sp Oct.. 150 1195116.4 14p 2711300

401114 171. 1003 170 Bolos I.2 111307

ACT20 sop 80101 49 .-4.9 rs Si. -3.2
40140 460 P" "P 471711110 400 214303

10140 16P 1011,71.4P ....Flay 11, 2T1364
1411p 0P1104 IN/ 21034'

:El 'l 'AG BEM lip A4P1103 400 218100
41114 110 131117 200 311771106 Op IT1101
AFI11 1110 111173 200 0c24 7100 111111
.19116 110 81100 26o 0[35 Hp 270663
60111 1 10 01 111 30, 0C44 lop 211504
AF131 »pElF1114 2S0 0C45 ISp /11131
EiCior Illp (11101 tbo OCil 11.7 24110,
BC. 10p *0114 150 OC n 17, 114/00

BC701 ISp *1105 tip 0C18 IS, 214711

Chalks
160 TRIM ta, 1141171 71/1
lip 110111 210 liVIN 1 sp.
23p 20,893 34 'n"S 7

3,0 11172026 am 10, SERIES . .6'
110 /NM) up .00011 LIN

50381-1 LIAOUp 271205a 101 LIAO
15p 003053 46,

MC131115 MIS
120 tN3102 14

ISp
110 2443703 11.7

'.. 0""04 '" wc,351 tin
10p 2143101 160

1/P 70310 "14 11.11C4071011 1110
Zip 293707 130 WC.30101 I6,
110 0113538 1114 P6234 atio
110 2143700 1111 51.4031) LIAO
ON 2N300 11-P 9413100 11.111
1/p (03111 1211

111, M 3810 3110

.4641.14vid

CAP
lr

i
9
I
47II
33

so
IS
a
33
47
IS
.*7
110

210

M410
WO

1000
Im o
nos
3110

4")

d Siemenu

YOLTAGE
4 63 10 16 n 40 63___ _ _ -

GP
09
6P

_
_

IN OP

- - so so GP- so so - SP_ - - GO -
GO GO 60 6P to- IP - - -- 7008. pp 10 60 12p

pp pp Rip 12P
SP - 4 ett 10P 12p tap
6o - ilo iott - 21p
-- pp Nip . 12p 1.b 40P

10p 1/77 110 210
mi. 14 1 tp 21p 40P COO

Ilp lip 210 - - -
- leo 210 40p 45p 55P 630

- - -
110 - - 1100 1S77 030 -

Verokoerd

( opperclad Main
.1 1 5 0 i 1

4 5,
' L' 20p 16014) lOP

.....: 3 5. 24p 2107, 12p
11" x 11." 24p 210lh1
11" h 5'' 2'p 27p i 101 lip
17- 4 2l5" t,"p 50p 37
17" x I Is" 94 70p 52p
17" h 5" 75p

Sentient Culler .16p

Pin Inernian Tool 47p
I ermisel Pins ISp per pad of 36

210 2143003 14 e.41000IC M.
110 1143004 11p .74.110 lip
lip 1.13005 t10 .0.1230 et.
110 tN!93011It, nA7111C 01,

THE TEXAN
...

..,..

46 i I

uggg11,10 1511 I in,

. .11, per channel inirawied stereo amplifley den4oped
160.i, Jegiplei apprgcd AP. ha, J 1141<wf the 20 spettlittion.
:0 Warn inn. 4 ohms and x IwndwIthh of 5 - 35,000 , 346.
the superb III imbed. no less than 6 integrated remits.
: remit conii.1.1111.1iide hew. treble. volume. balance . on/off...tit'
y put 0 tilicr. nimble filter. inputs for magneile phono, tuner.
wit. to, monoittewo switch The tonst «coon of !hit
May  Aug 197:

. .

.

.7711 %.
"we

."0

A P6Pleak I. JK/ JOS. Jr., 459

by eapmen of Texas Instruments Ltd.'
In digugion of only 009% at
The semiconductor compliment of

l0 Silicon tr muslin. 4 rectifiers and
indicator. lwaslpinnr 0001.01s.

aux or tape, tape head etc. MM.:
kit was featured sn 'Pl.ictital Wifeless'

CAP
ei

302
1210
111:0
MO
2,730

3200
4000
nos

sy.g..
4.'ns304"77"

VOL,T.AGETh

31P 400
Mo

400 100

SOp -750 93P -?Sp 130 -

5..,, ,,,. sfochf lar0 C4211 and Cirof Mul
3"3 77.'. 7.7Il"an 7. sa777,4113,

NEW LISTS
BORES CHASSIS etc No 7

TRANSISTORS I C et. (soon,
IPOI/////, IP)

Aleesiniem Sexes
Int lotting baerplaw and rte..

No. L. W. O. Pre". p A p

17) 2W' 5 51C' x 10" 35p hp

(8) 4" x 4" it Pe 15p hp
(9) 4"  a" . IA" 35p hp

(10) 4" It 551" x 15" 400 hp

11 8" It 70" 8 2" 35p hp
12 l" 5 "" it I" 3.p 9p

50p 100
14 7"  5" a 251" 511p 14
IS 11" x it" 0.3" 75p I /tp
Ill III" a 7" it 3" 85p 2719

TY Electrolytics
I. 2 4 Bet 4500 14 3201 4So. 70p
16o6 4500 14 50e6 3505 200
I Ilef 450 Xi lb 11p 31 Def 350 11 V/ 25p
I 16.6 450 5 It 260 31 32.7 450 1/ W 43p
16 - Het 450 5 6 24 50 500F 350 V W 35o
16 100 100 30006 175 0 W (1.23
32 100 115 100.E 275 V W 1(1.23
31 100 100 10001. 300 V VI 51.23
100 100 100 150 15001 310 V W 61.66
100 100 100 300v5 175 V W (123
18,100 10057 300 VW Pp
ISO 1001.1 115 5 * Re
IX 100 3000 300 0 W El
100 4000 /75 VW 11.15
10006. 275 V W 5110 100 70087. 305 9.61.61.99
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INGENIOUS ELECTRONIC SINGING &
WARBLING CANARY only £4.50

Actually whistle& it warbles like  reed lire Creneryl Amazing chrultry farth-
fully reproduces the Canary's magnificent song. Just switch on end leave It
-.Melling down scale for some seconds. soddenly breaking Into a delightful

warble, then several woods later shutting off for  second or two-only
to start automatically again In a few seconds. People listen to the delightful
eong all day and never get bored! Relax, as the sweetest nerve -soothing
birdsong takes you to leafy woods and glades. Provides countless hours of

Joy to young and old alike. Standard self-contained battery Wets ages. Easily built in an hour
or so with special pictorial step-bystep plans. No soldering necessary. All ,rarte including
printed circuit terminal board (pat. applied for) trandormers, loudspeaker, tramostore, note
amens, wire. etc. + case (which fita under cage -.'age and toy bird not suppl mall ()ELY 14-60
+ 25p. P. a P. (parte available separately).

AMAZING MAGIC MUSIC BOX
make electronic music waving your hands about
only 22.75 Everyone's heard the weird, wonderful, but

beautiful mwic used in Science Fiction Films,
Horror Film. etc.. also on Radio and Tele-

vision. TIM unearthly, eerie music is almost always produced by a little
known electronic device measuring only a few inches . . . called a
Theremin. All you have to do is switch on your radio (almost any type
will do) and place the Theremin close by. Switch on the Theremin and
proceed to wave your hands mysterioualy in the air like a magician.
The moat fantastic musical sounds are then produced, and with a
little practice people can learn to play all the well known tunes. Apart
from We musical value, It's mall else allows it to to used to beat
advantage at partly., gatherings of friend etc.. where It attract.

tremendous interest. Provides hours and hours of pleasure to young and old. Uwe standard
PP3 battery which lards ages. The 3 Translator circuit, though fairly advanced Is simple to
build with our pictorial step-by-step plans. No soldering necessary. Emily built In an hour
or so wing our special printed circuit terminal board (Pat. Applied For). All parte including
nuts, bolts, case etc., ONLY SE 75 + 259. P. a P. (Parts available separately).

BUILD 5 RADIO AND
ELECTRONIC PROJECTS

ONLY £2.45
4:0007:ojl Amazing Radio Con-

 ..;:40
An:actin Dell Become
a radio expert for

IM U. A complete
Home Radio
Course. No ex.
perience needed.

Parts including
simple InetructIons for

each design. Illustrated
stepby-step plans, ell tramietors,

loudspeaker, personal phone, knobs, screw.,
etc. all you need. Presentation box Up extra
.. rem. (If required) (parte available mine-
ately) no soldering necessary. Seed sass
+ 20p p. A p.

SOOTHE YOUR NERVES

RELAX WITH THIS AMAZING

RELAXATRON
CUTS OUT NOISE
POLLUTION-
SOOTHES YOUR
NERVES)-Tbe
RELAXATRON is
basically a pink nolee
generator. Besides
being able to man
out extraneous un-
wanted sounds. it
has other very in. ONLY
Wresting Proliertl... L2.75IF YOU WORK IN
NOISY OR DISTRACTING SURROUND.
INGE, IF YOU HAVE TROUBLE CON
CENTRATING, IF YOU FEEL TENSED.
UNABLE TO RELAX-then build this
fantastic Relaxatron. Once used you will
sever want to be without it-TAKE IT
ANYWHERE. Uses standard PPP battens.
(current used so small that battery life la
almost shelf -life). CAR BE EASILY BUILT
BY ANYONE OVER YEA= OF AGE
using our unique, step-by-step. fully Wm -
tented plans. No soldering necessary. All
part. Including case, a pair of crystal phones.
Component., outs, screw., wire, etc. no
soldering. SS 71 + '22p p. a p. Parte available
separately.

ELECTRONIC ORGAN
ONLY
£3

confus e

slit ordinary
electronic organs Mai
Wrap* blow ale orer

mouth ores" type reeds etc
Fully transietorleed. SELF-

CONTAINED LOUDSPEAKER. Fififfla sey
are keys tun two fwll octaves -play Ike
"Fellow Row of Tutu". plea 'Silent Night'.
pier " Auld Lou Syne" rte. You have the
thrill and excitement of building it together
with the pleasure of playing a real, live
portable electronic organ. DO PREVIOUS
KNOWLEDGE OF ELECTRONICS NEEDED.
No soldering, simple ae ARC to make.
Anyone ,,rer nine years run build it euily
in one short trfltinfl followino the fully Ulu-
trated, sky-byUp, simple Outruettenu. ONLY
U 16 + 25p. p. A p. for kit. including ewe
nuts, screws, simple Instructions, etc. Uses
standard battery (part. available separately).
Have all the pleasure of making it yourself,
finish with an exciting gift for someone.

READY BUILT AND TESTED

TREASURE LOCATOR

MODULE
ONLY
£4.95
FULLYTRANSIS-
TORISED PRIN-
TED CIRCUIT
METAL DETEC-
TOR MODULE, Rude
built end tested-just plug in a PP3 battery
and phones and We working. Put It in a cane,
screw a handle on and YOU HAVE A PORT-
ABLE TREASURE LOCATOR EASILY
WORTH ABOUT ISO I Extremely rensitive-
penetrates through earth, Rand, rock, water,
etc.-EASILY LOCATES COINS, GOLD,
SILVER, JEWELLERY, HISTORICAL
RELI(H, BURIED PIPES, ETC. So
.ensure if will detect rotten arjeets holed
SEVERAL FEET BRIAR GROUND!
GIVES CLEAR SIGNAL ON ONE COIN
14 96 + 30p care. etc.

now YOU can CATCH SHOALS OF BIG FISH
with new electronic miracle

special introductory offer £2.50
Pint time marketed in England, thin exciting electronic instrument the "Decoy -ironic" is the
one responsible for starting the electronic ftshlue. rage In the U.S.A. Wet recently. Uses
ingenious double -action method of attracting all kinds of fish from hundreds and hundred.
of feet away . saltwater or freshwater. Why this device is PO f PO tanfiC11.117 suceeneful in
because it Ischsally tentisike lire sound of wet insert, milling abort the *Wore. There eound waves
spread out hundred. of feet In all directions. Although this peculiar sonic frequency won't
sound like much uo you --to all the fleh In the area it's their dinner bell! Bat that's not all
denerolsontneseenu mon tubes cunningly flicker inionisittently, penetrating the area for hundreds
of feet around, at a frequency fish are unable to resist. The fish mistake tele flickering glimmer
for the molt phosphoreecence glow given off by Plankton ... a favourite delicacy of moot
&hilt All you do is miritch on. lower Into the water (it's completely water resistant) allow
around 5 minutes-then start eft -ling 'em In. We'll bet you won't be able to reel 'ern in fast
enough. Self-contained batteries last ages --cost pence. Kit of all parte including special easy
as a.b.c. direction. only IS 56 + 25p. P. A P. (Parts available separately).

UNIQUE RADIO FOR BEDROOM OR
OFFICEttr=;riectrkitY.ONLY £1.70
Tune in your favourite progremmee or the neva or eports in the Office
or in your bedroom. Lies sensitive. germsolum diode originally evolved
from Wartime radar Never buy a battery. Never u electricity.
Never replace. Coves all medium waver. Clear beautiful tone. film
4r it 25' x If' In beautiful ease. OILY 7 COEMICTIOES AID IT'S

WORKING. to soldering necessary. CAE EMIT ALMOST ELDFIGIOLD II UNDER IS
HINUTZS! Ideal for absolute beginner from 8 year. of age upwards. SPECIAL PRICE TO
CLEAR STOCKS OF COMPONENTS. OILY II 71 + 20p. P.  P. for all parte Including
beautiful case. Germanium eeml-conductor tuning condenser, personal phone, wire, note,
sere... SIMPLE AS A.B.C. INSTRUCTIONS (Parts available eeperately)

"READ PEOPLE'S MINDS"-TEST THEIR NERVES-BEAT THEM
AT CARDS, ETC. WITH THIS ASTONISHING
ELECTRONIC BRAIN BOX only22.87
With this "Brain -box" you will be able to perforw. riseel-borples.
Pere. THE MIND READING DEVICE will make people swear you j,
have "telepathic" powers. THE AMAZING CARD TRICK UNIT if
completely n-.ystifies and bathe. from one no mix people. You coe
recap "rues" the two rards swell person hew sawing at random from ."21.....-o;."1.
perk !key thenterhos owsiw. THE ELECTRONIC SERVES TESTER
puts your friends to a very lively test. It gives out fall and finish signals (the winner le the
person with lowest number of fail signaled Can be adjusted from the weakest to strongert person.
THE ELECTRONIC MAZE tuts the mental ability of the player because it uses psychology
with an electronic twist to it. You Call change the mare pathways In second* to prevent the
maze beeennhag ton stale after lots of use. Completely safe and foolproof. Sloe DV  II' x 6"
(Max.). You cm play all them game. and more beside after building the "Brain box". No
soldering, yoi get pictorial, easy as a.b.c. step-by-etep simple Instructions. ONLY 1217
+ 93p. p. A p. for all parte including chases, switches, stylue, signalling Bette, wire, nuts,
acmes, etc. etc. Uses standard battery. Preentation Box 33p. extra .e illus. if regd. (PARTS
AVAILABLE SEPARATELY) FULL OPERATING DIRECTIONS WITH EACH OF THE
PROJECTS.

Eavesdrop on the exciting world
of Aircraft Communications- FIND BURIED TREASURE!

V1I.F. AIRCRAFT BAND Transistorised Treasure Locator

ONVERTER ONLY £2.85
Listen in to AIRLINES,
PRIVATE PLANES, JET.
PLANES. Eavesdrop on esteem
eroes talk between pllate, rowed
.pproderi control, airport torn.
Peer foe yourself the dieriplueul
woke. hiding tenseness of WI..
drone. Be with them when the-

ism. to take nerve ripping dectelons In

emergenclea-Tone into the international
distr.. frequency. Covers the aircraft
frequency band including HEATHROW.
GATWICK. LUTON, 111110WAY, PREST-
WICK. ETC. ETC. CLEAR Al A BELL. This
fantastic fully transistorieed instrument can
be built by anyone over nine fa tender Imo Aorta
No soldering necessary. Fully illustrated
simple instructions take you step -by -Map.
Uses standard PP3 battery. All you do is
extend rod aelal, place close to any ordinary
medium wave radio (even tiny portable.).
E 0 CONIECTIOES WHATEVER NEEDED,
SEED OILY U 66 + 209. p. a p. for
Including case, note, screws, wire, etc. etc
(part. available separately).

INGENIOUS ELECTRONIC

SLEEP INDUCER
ONLY
L325
Do you wake
up in the ohne
and rani get off Is glen Mara, Weld
like to be gently soothed of to satisfying
d eep .eery night, Then build this ingenious
electronic slee? inducer. alt /PM stops by !tsar
so you don't hare to worry about U being on all
W OG The kodspeeker produces soothing
audio -frequency sound., continuously re-
peated-but es time gore on the sound
gradually becomes less and lees-until they
eventually cease altogether, the effect It Aar ore
people Is temerlierly seep Iile1aPI to Amman.
All tramistor. No knowledge of electronics or
radio needed. Step.by.dep instructions
Included. No seiderls. micesssey. Kit includes
ease, nuts, woe, screws, etc. USD SS St
+ 26p p. a p. (parts available separately).

This fully portable transietor-
wed met.' locator detect. and
tracks down buried metal
oblecto-It signals exact lora
lion with loud audible sound
(no phones used)-uses any
transistor radio which fit.
Inside-no connections
needed. FINDS GOLD, SU,
TER, COINS. JEWELLERY,
ARCHAEOLOGICAL PIECES

\ ETC. ETC. Astrensely eessaitivo
will signal pretence of
meted. *yes holed

genteel feel beaus
round. No know -

ONLY ledge of radio or

£2.85 electronics re -
mitred. Cos. be

Wilt with rue in one short 4,11.11114 IW ewasada
from nine yews of age surer*, vita the clear,
easy to follow, step.by-etep, fully Wustrated
instructions --User standard PP3 battery.
No soldering n Kit includes nuts
screws, wire. etc. ONLY IS 66 + 25p. p.  p.
(Sectional handle es illustrated 96p. extra)
Parte available separately. Made up look.
worth VG.

SHORTWAVE TRANSISTOR

RADIO

ONLY 12.75

Anyone from 9 rims
Ir can follow tire
step by step, easy

se ABC fully Mom
stinted instructions

No soldering necemary. 74 station.
logged on rod serial In 30 mi..-

117111A, AFRICA, USA, SWITZERLAND.
etc. Experience thrills of world wide nems,
.Port, music. etc. Eseeedrop on mussel
broadcasts. Uses PP3 better,' nize only
3' 45' 0.17 ts-ni + '10p p.  p
Kit include. cabinet, screws, Instructions.
etc. (Parts available separately.).

the amazing SOUND OPERATED FLASH"Phototron"
Take flash pictures at the exact Instant of the bunting of a balloon.
A champagne cork lensing the bottle. The split wand a hammer
Wilms a light bulb. The need &Anise al Use possibilities of LW "Insototrota

. the only Belt Is your immination. Now that Inexpensive flash guo.

ONLY £4.50 are on the market In ousatity. It has made porible, with the help of
electronic. the production of a wide variety of exciting photography

effects, once strictly limited to the prole...toned. The duration of an electronically produced
flash Is extremely brief and normally memured In Milliseconds. Now, providing the camera
shutter is left open In a dark or subdued Beet. it le the timing of the flesh that determins
what Is Imprirted on the Nn-not necemanly anything done by the camera. As electronic
flash guns are fired by making a ...itched connection then It becomes obvious that one of
the lateat Silicon Controlled Relay's can be med. If we make this S.C.R. operate by sound
(with variable 'sensitivity control for eoftflood sound.) some real "way out" photography
effects can be captured forever on film. Eaally built in  couple of hour. or so, the "Phototron"
te fully mild nate. wee self contained PP3 battery. No soldering mammy ming our special
Printed eircult terminal board (pat. Applied mr). All farts Including special pictorial deoby
step plans, transistors, microphone, S.C.R., potentiometers, switches, test lamp. can'. man
screw., ete. etc.. MILTING/ + sap e. ar.mr. tip omegas worths/ km( 510. (Den. evadable
separately).
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become
a RADIO -AMATEUR !

learn how to become a radio -amateur
in contact with the whole world. We give
skilled preparation for the G.P.O. licence

free ! Brochure, without obligation to

BRITISH NATIONAL RADIO &
ELECTRONICS SCHOOL P.O. Box 156, JERSEY

EEG. 13
BLOCK CAPS please

Why not cut this out to remind you to
ask your bookseller for

Introduction
to Electricity
L. T. AGGER

Boards 19 859306 6 £6.00 net
Paper 19 859307 4 f3.00 net

Leo Agger wrote this text especially for the
reader who must, or wishes to, study on his
own The needs of the private student were
alwal,s given priority but the text should also be
useful for those following formal courses such
as the City & Guilds Technicians' and the
ONC and OND.

SI units are used throughout and brief notes on
other systems of units are given at the end of
appropriate chapters to help the reader when
consulting older books and data.

... this textbook is exceptionally good and
is a useful addition to both teachers' and
students' bookshelves. It is highly recommended.'

The Technical Journal

OXFORD UNIVERSITY PRESS

The New Styled
"MULTI -MINI" TWIN -VICES

An extra "Pair of hands" for
those tricky jobs

ASSEMBLY-SOLDERING-
GLUING-WIRING-DRILLING

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

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

TWIN VICE: a 95 (25p P. & P.)
Also available
SINGLE VICE: LS 4S (2Ip P. & P.)
CANLEY ENGINEERING (SALES)

LTD. DEPT. C E3
OSBORNE ROAD, COVENTRY CV5 6EA

TEL: (0203)-77163/4.

INSTRUMENTAL

AUDIO

EFFECTS
SUPER "FUZZ" UNIT KIT. CONNECTS
BETWEEN GUITAR & AMPLIFIER. OPER-
ATES FROM 9v BATTERY (not supplied).
ALL COMPONENTS AND PRINTED CIRCUIT
BOARD WITH FULL INSTRUCTIONS. KIT
PRICE: E2N post paid.

CREATE "PHASE" EFFECT ON YOUR
RECORDS. TAPES ETC.. UNIQUE CIRCUITRY
ENABLES YOU TO CREATE PHASE
EFFECT AT THE TURN OF A KNOB. OPER-
ATES FROM 9v BATTERY (not supplied)
COMPLETE KIT OF COMPONENTS WITH
PRINTED CIRCUIT BOARD & FULL INSTRUC-
TIONS. KIT PRICE: E260 post paid.

MAIL ORDER ONLY.

S.A.E. ALL ENQUIRIES.

DABAR
ELECTRONIC
PRODUCTS

Ha, LICHFIELD STREET,
WALSAI L, STAFFS. WS1 IUZ

SINCLAIR SUPER IC12
Complete with

tree printed

circuit board
and 44 page

instruction book.

Special price if bought with basic or deluxe kits
below, only L1N plus 10p postage. (L200
plus 10p post if purchased separately)
DELUXE KIT FOR THE IC12
Includes all parts for the printed circuit and vol-
ume, bass and treble controls needed to complete
the mono version Et N. Stereo version with
balance control L3-00.

BASIC KIT FOR THE IC12
Contains components for P.C. board end volume
and simple tone controls. Mono version E.1.14.
Stereo model with balance control EXAM.

POWER UNITS FOR THE IC12
A set of components to construct a 28V 0.5 Amp
power supply E2 27. Also suitable Sinclair PZ5
fully constructed E3 97.

LOUDSPEAKERS FOR THE IC12
Specially chosen for the IC12. 5" 8 ohm E1.011.
5" 8" 8 ohm E1.45. 10" x 6" x 15 ohm E2' 27.

PREAMPLIFIER KITS FOR THE IC12
Type 1 for magnetic pickups, mica and tuners,
with 3 position equalization switch. Mono model
E1.24. Stereo model E2 20. Type 2 for ceramic or
crystal pickups. Mono lip. Stereo 16P.

SINCLAIR PROJECT 60
Z30 E3 56

Z50 SA 25

PZ5 L3.97

PZ6 El 45
Project 60
tuner E11-14

AFU L4 50
Stereo 60 El SO

Project 605 ESL N

SWANLEY ELECTRONICS
32 Goldsel Road, Swanley, Kent

Mail order only. Postage 10p per Item.
Our HI-FI colour catalogue Is 10p post free
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FOR
RAPID
SERVICE

GARLAND OROS. LTD
DEPTFORD BROADWAY, LONDON, $13 410N

TRANSFORMERS
all with 0-250 Volt Primaries
Miniature
MM6 6V. SOOmA + 6V. 500mA
M1112 12V. 250mA + 12V, 250mA
MM20 20V. 150mA + 20V, 150mA

LI 29 plus 13p p & p.
L.T.
LTI 6 3V, I SA -75p plus lop p. 8 p.
LT2 6 3V. 3A -87p plus 26p p. 8 p.
LT3 12V. I 5A -87p plus 26p p. 8 p
LT4 I2V, 3A-(1 32 plus 30p

P. & P.
LTS 9-0-9V. 0 SA -75p plus 2Ip

P. & P.
LT6 12-0-12V, IA -95p plus 26p

P. & P.
LT7 30-0-30V. IA -(1.87 plus 30P

p. 6 p.
Multi -tapped
MT30/2 0-12-15-20-24-30V, 2A-

11.95 plus 30P p
MT60/ I 0-5-20-30-40-60V, I A -

(2.10 plus 30p p. 8 p.
MT60/2 0 -S -20-30-40-60V, 2A-

(2 9S plus 34p p. 8 p
Ch
CT/01 IA -CI OS plus 26p p 8 p
CT/02 2A -L1.30 plus 30P p & P.
CT/03 4A-LI 60 plus 30P p &

Secondaries -0-5-11-17V.

SEMICONDUCTORS, etc.
Zeners-400mW. ISp. 1 5W, nip
L.D.R.-ORPI2, S6p
S.C.R.-400 P.I.V., 20A. S7p
Bridge rectifier -40 P.I.V.. 1 5A.

SOp
Bridge rectifier -200 P.I.V., 2 OA.

sop
Transistor sockets -7p
O.I.L. I.C. sockets -I4 pin, 10p;

16 pin, 20p
I N4001-50 P.I.V., I OA, 6p
1N4002-100 P.I.V., I OA,
I N4003-200 P.I.V., 1 OA, Sp
IN4004-400 P.I.V., I OA, iggs
1N4005-600 P.I.V., I OA. 12p

ALUMINIUM BOXES
with lids and screws
Type L. W. D. Price p. p.
G137 Slin 2fin Ijin 38p ISp
G88 4in 4in Ilin 3Sp ISp
GB9 2}m 11in 38p 13p
GBIO SJin 4in 11in 44p 18p
GBI I fin 21in 2in 3111p 13p
GBI2 lin 2in lin 339 13p
GBI3 6in 4in 2in S2p 18p
GBI4 7in Sin 21in 63p 19p
GBIS Bin 6in 3in SIp 26p
GBI6 10in Tin lin 92p 26p

 These sizes fit
standard

veroboards

EQUIPMENT CASES in plain
aluminium with sloping front panel.
Type H. W. D. Pricp.ip.
5F1 2in Sfin 21in 4Sgs 12p
SF2 2in 7in 31in 60p 16p
5F3 2in 94in 41in 7Sp 19p
Stove - enamelled
silver-grey ham-
mer finished, ISp
extra.

CONSOLE CASES
in plain aluminium, ideal for mixers.
Tstruments. etc.ype W. ABC 13 Price p. i p.

in in in in in
GB20 6 9 312 3 L1.42 30p
GB2I 10 9 312 3 11.58 30p
GB22 12 9 342 3 (1.72 30p

d

bl ThZ
I A I

PRE -AMPLIFIER
for microphones or guitars. Mounted
on printed circuit panel and com-
plete with 1 inch jack socket.
Requires 9V battery. Input 50k Cl.
Complete with connection data.
6Sp.

ELECTROLYTICS
F 4SOV 19p 1,000µF

21IF 4SOV 20p 1,000µF
4jaF 350V 14p 28000
(1pF 4SOV 17p 2,000µF

16AF 450V 18p 2,5001IF
2SMF 25V 7p 2,500pF
25µF 50V 10p 3.000AF
32,aF 450V 27p 5,000µF
SOpF SOV 10p 5,0001iF

100pF 25V 10p 8-8µF
100pF SOV I 1p 8-I6pF
2501iF 25V 14p 16-160F
250pF SOV 17p 16-321iF
500pF 25V IOp 32-321mF
5001iF SOV 2Sp 50-500F

25V 17p
SOV 41p
2SV 39p
SOV 539
25V 45p
SOV 60p
25V 46p
25V 60p
50V (I 10

4SOV ISp
450V 2.0p
450V 27p
450V 63p
450V 49p
350V 38p

MINIATURE ELECTROLYTICS
1pF 63V Op 471IF 16V 7p

2 2AF 63V 6p 470F 25V 6p
33jIF 63V 6p 613AF 16V 6p
4 7pF 63V 6p 100AF lOsi 6p

8pF 40V 7p 220AF 16V 7p
10AF 2SV 6p 330AF I6V 1 1p

10AF 64V 79 470pF 10V 1 1p
I6AF 40V 7p I 000pF 16V Iiip
331iF l6V Op 1,500µF 16V 23p

CASSETTE OWNERS!
For Philips and similar cassette recorders.
PU12 Power unit for connection to

I2V + or - E car electrical
systems, giving 71V, stabilised £3.25
output.

PUI4 As above but switched for £5.10
6V, 71V or 9V output.

PP7S Mains power supply, output E1.95
701 d.c.

All units are complete with cable and plug.

CASSETTES
Top quality British made, low noise, complete
with transparent library cases -
C60 -40p; C90-SSp; C I20 -70p

BATTERY ELIMINATORS
suitable for transistor radios and similar light
current equipment
PP( Input 240V arc. Output 6V d.c.
PP9 Input 240V arc. Output 9V d.c.

Price L140 plus 12p P. & P.

ILLUSTRATED
CATALOGUE

Post Free 15p

CONTROLS, Log. or Lin.
Single, less switch, ISp
Single, D.P.switch. 149
Tandem, less switch, 409
Sk 0, 10k O, 2Sk n , 50k II, I 00k II, 250k D.
50040. IMO, 2M11

SLIDER CONTROLS, 87mm.
complete with knobs.
Single. 44p; Tandem, SSp. 10k Il. 25k Il .
50k D. 100k II, log. or lin.

RESISTORS
Carbon
All 5%, high -stability.. Eli values. iW. 19;
IW, lip; IW. 4p; 2W. 6p
Wire -wound
5W, 10p; IOW 11p

VEROBOARD
Site
2fiin

Sn

3f
in
in

3l3 in 3fin
in Sin

I in 2in
I7in 3 in
Spot face cutter -39p
Pins -either site, packet of 36 ISp
Edge

24 way, 0.1 121in)-341,
36 way, 81 (3 in) -44p
16 way, 0 IS (21in)-13p
24 way, 0. IS (3fin)-34p

01
Matrixlip

249
14p
27p
7Sp
LI

O IS
Matrix

16p
ISp
2Sp
29p
S7p
7Sp

BONDED ACRYLIC FIBRE
B.A.F. wadding, )Bin wide, lin thick. The
ideal lining for speaker enclosures. 300 per
yard. p. 8 p one yard '2p; each extra yard 4p

PLUGS
Car aerial
Co -axial
D.I.N. 2 pin (speaker)
D.I.N. 3 pin
D.I.N. 4 pin
D.I.N. S pin, ISO
D.I.N. 5 pin, 240
D.I.N. 6 pin
Jack, 2frrn unscreened
Jack. Timm screened
Jack, 31rnin unscreened
Jack. 31rnm screened
Jack. Jin unscreened
Jack. tin screened
Jack, stereo. unscreened
Jack, stereo, screened
Phono, plastic top
Phono, plated metal
Wander, red or black
Banana 4mw. red or black

LINE SOCKETS
Car aerial
Co -axial
D I N 2 pin (speaker,
O.I.N. 3 pin
D.I.N. 5 pin, ISO
O.I.N. S pin, 240'
Jack. 31irnm
Jack. lin screenedJack, at .d
Phono, plated metal

SOCKETS
Car aerial Sp
Co -axial, surface Sp
Co -axial. flush 9p
D.I.N. 2 pin (speaker) 10p
D.I.N. 3 pin 9p
D.I.N. S pin, ISO 9p
D.I.N. 5 pin, 240 11p

Jack, 2jmns 10p
Jack, 31rvirn 10p

14p Jack, fin unswisched ISp
17p Jack, Jin switched 17p
ISp Jack, o, switched 24p
I6p Phono, single Sp
16p Phono, 2 on a strip 7p
ISp Phono, 3 on a strip 9p
ISp Phono, 4 on a strip 10p
49p Wander, single, red or black Sp
34p Wander, twin strip 7p
14p Banana 4mm red, or black 6p

14p
elp

10p
13p
14p
13p
!Sp
ISp
9p

10p
Sp

129
129
20p
20p
35p

Sp
12p
3p
6p

CAPACITORS
2 2pF
3 3pF

SpF
10pF
10pF
15pF
I SpF
I

22pF
21PF
2S9F
27pF
33pF
33pF
39pF
47pF
47pF
SOpF
56pF
640

7SpF
112pF
100pF
100pF
100pF
120pF
lSOpF
I SOpF
I SOpF
1110pF
200pF
220pF
220pF
2S0pF
270pF
300PF
330pF
330pF
390pF
470pF
470pF
500pF
560oF
680pF
680pF
820pF

0 0011JF
0 001,JF
O 001pF
0 001µF
0 0011IF
0 0010F
0 0015pF
0 0015AF
0 0015AF

0018pF
000211F
0 0020F
0 0022µF
0 0022/tF
0 00220F

500v
SOOV
500V
125V
500V
I 25V
SOOV

I 2SV
SOOV
SOOV
500V
125V
SOOV
SOOV
125V
SOOV
500V
SOOV
125V
500V
SOOV
500V
125V
SOOV
500V
SOOV
125V
SOOV
SOOV
SOOV
500V
I 2SV
SOOV
SOOV
500V
S00V
125V
S00V
SOOV
I 25V
750V
SOOV
SOOV
125V
SOOV
SOOV
100V
125V
400V
SOOV
SOOV

1,000V
400V
SOOV
500V
SOOV
100V
SOOV
125V
500V
.000v

SiM
SIM
S/M
P.S.
S/M
P.S.
Cer.

P.S.
S/M
S/M
Cer.
P.S.
S/M
S/M
P.S
Cer.
S/M
SIM
P.S.
SIN
S/M
S/M
P.S.
S/M
Cer.
SIM
P.S.
S/M
Cer.
S/M
S/M
P.S.
Cer.

Cer.
S/M
P.S.
S;M
S/M
P.S.
Disc
S/11
5/M
P.S.
S/M
S/M
Mylar
P.S.
Poly.
S/M
Cer.
MDC
Poly .
S/M
Cer.
S/M
Mylar
Cer.
P.S.
SIM
MDC

74p
7 p
7 p

Sp
lip

4p
lip

Sp
71p
710
4p
Sp

7 p

4p

7 p

7 p
7 p

p
71p

Sp
71p

SP
7ip

Sp

7
p

Sp
Op
sp
Op
Sp
Sp
gp
59
Sp
Op

41slip

Op
Sp
3p
Op
3p

10p
Sp
69
3p

10p
sp

10p
3p
Sp

10p
ap

6p

00270F
003AF
0033pF
0033pF
00330F
00360F
0047AF
0047pF
0047pF
0047pF
005µF
00SAF
00680F
0068µF
00680F
0082µF
0082AF
010F
01AF
010F
01µF
0 IAF
01AF
OlpF
OlpF
0IµF
0150
015pF
02µF
022µF
0221iF
022pF
022AF
O22µF
0330F
033pF
047µF
0470F
047µF
047AF
0470F
0470F
I j.iF
10F
1pF

1pF
150
221JF
220
220E
22pF
33siF
4714F
47µF
47pF

10µF

SOOV
SOOV
125V
SOOV

1,000V
SOOV
125V
SOOV
SOOV

1,000V
100V
500V
12SV
500V
500V
125V
SOOV
I8V

125V
160V
250V
400V
SOOV
SOOV
600V

1.1300V
160V
400V
100V
I8V

250V
400V
600V

1,000V
250V
400V

12V
160V
250V
400V
600V

1,000V
30V

250V
400V
600V

1.000V
250V
160V
250V
400V

1.000V
250V
250V
400V

1.000V
250V

S/M ISp
Cer. Sp
P.S. 6p
Poly. 6p
MDC 6p
5/M 15p
P.S. 1112

Poly. 6p
SIM 10p
MDC 6p
Mylar 3p
Cer. Sp
P.S. Ittpp

Poly. 6p
P.S. 1034
S/M
Disc 4p
P.S. 1010
Poly. 4p
M.F. 3p
Poly. 3p
Car. Sp
S/M 3OP
MDC 7p
MDC 119

Poly. 3p
Poly. 3p
Mylar 1p
Disc Sp
M.F. 39
Poly. 39
MDC 71p
MDC 10p
M.F. 4p
Poly. 4p
Disc 69
Poly. 31p

M.F. 3p
Poly. 4p
MDC Sp
MDC 10p
Disc 60
M.F. 4p
Poly. Sp
MDC 10p
MDC 14p
M.F. Sp
Poly.
M.F. Sp
Foil 10p
MDC ISp
M.F. Op
M.F. Op
Foil 15p
HOC ISp
M.F. ISp

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

MAIL ORDERS: Some items hare a post and packing
charge shown attaint them. Where p. i p. is not shown
the charge is Ilp for any selection. When both Cl eeeee of
goods are ordered she charge is lip plus any p. 8 p. charges
shown. (0 extra.) Telephone 01-692 4412
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METER BARGAINS
100 Micro Amp
Balance level meters.
Size ly' 11 j' deep 7Sp
post paid.

AMMETERS NEW.
DC amps I. 5. 15, 20. AC Amps I,
5, 10, 15. 20. L175. incl. P. & P.
0-300V a.c. /1.90 incl. P. & P.

`yIIi INPUT 230 140V a.c. S060 OUTPUT
. VARIABLE 0.260V from 4. to SO amp stock.

SHROUDED TYPE
I amp, L7.00 2.5 amp, 111.05
5 amp, 111.75
10 amp, /22.50 10 amp. L49.00
IS amp, (2.5.00 15 amp, 1.58.00

ns. en. em  137.5 amp. 182.00 50 amp, /911-00PARVALU X TYPE SD2. 2.00250 VOLT OPEN TYPE (Panel Mounting) amp. (4.75.A.C. D.C. HIGH SPEED MOTOR I I amp, (7.00 2( amp. (.8.05. All types carriage pa
Speed 9.000 r.p.m.
approx. or 3,200 e.o.m. if
used with built in governor.

VARIABLE VOLTAGE TRANSFORMERS

our Dimmer Switch, illuatr3te4.
below. PRICE: LI -75 P. & P. 25P

or variable sped over a ...de
range if used

Incn
onjunction with

Other models available on request.

I

uperior I sea ity recision a l e

NEW POWER RHEOSTATS

d.

100 WATT. I ohm, 10A; 5 ohm. 4 7A;
10 ohm, 3A; 15 ohm, 2A; SO ohm. 1 4A;
100 ohm, IA; 250 ohm, 0 7A; 500 ohm.
0 45A; I kf), 280 min: 1.5 kf), 230mA; 2.5 kfl. 0 2A; 3 5k G.

600 WATT DIMMER SWITCH I 65mA S Itil, 14OrnA. Diameter 3ein Shaft length "in, dia. et in.

 rit)

!All at /14S each. P. & P. 7ep.Easily fitted. Fully guaranteed 1 so
WATT. I /5/10/25/50/1001250/500/1 k/ I -51,125k/Ska. All atby makers. Will control up to

600W of all lights except flu- (1.15 each. P. & P. 7}
voltage. '25at mainsp.25 WATT. 10/25/50/100/250'300/500/1101SkaSk/3Sk0. All

at 90p each. P. & P. TlipComplete with simple instruc-
tions. Clint. P. & P.

i, mews MIMI MIIM, MP

ELECTRONIC
ORGAN KIT

Easy to build. Solid State. Two fuli
octave (less sharps and flats). Fitted
hardwood case. Powered by two
penlite I3V batteries. Complete set
of parts including speaker. etc..
together with full instructions and 10
tunes. Price 1340. P. & P. 22p.
50 in I ELECTRONIC PROJECT

KIT
SO easy to build Projects. No solder-
ing, no special tools required. The
kit includes Speaker, Meter, Relay,
Transformer, plus a host of other
components and a S6 -page instruction
leaflet. Some examples of the 50
possible Projects are: Sound Level
Meter, 2 Transistor Radio, Amplifier,
etc. Price 0.75. P. Si P. 30p.

CRYSTAL RADIO KIT
Complete set of parts, including:
Crystal Diode, Ferrite Aerial. Drilled
Chassis, and Personal Ear Piece. No
soldering, easy to build, full
step instruction. LI75 inc. post.

RELAYS
I

New SIEMENS

2
Re/ors at competitive
3 4 I

PLESSEY. etc. Miniature
prices.

2 3 4

52 3-6 2 tie. 630 700
- -
IS -35 2 c/o HD

-
73p

280 9-12 2 c/o 73p 700 16-24 6M 115p
410 10-18 4 c o 730 4 cio 63p
700 16-24 IM 2B 63p 2.500 36-45 6M 63p
700 16-24 . 4 c/o 75p 2.400 30-48 4 c/o SOP
700 12-24 2 c!o 63p 9,000 40-70 2 c/ci SOP
700 6-12 1 c o HO SOp 15k 85-110 6M 50p
700 22-30 6 c'o 7Sp
III Coil ohms; (2) Working d.c. volts; (3) Contracts; (4) Price
(HD) Heavy Duty. All Pos Paid. Including Base.
12 VOLT D.C. RELAY 140 OHM COIL
Type 3 sets c o contacts 5 amp. 7Sp incl. P & P (similar
to ill ion below).
Type 2: I set of c o contact 60p incl. P & P.
'DIAMOND H' 230 VOLT A.C. RELAYS
Three sets c/o contacts ra ed at 5 amps.
Price: 50p P & P 10p. (100 lots 140.00 incl.
P & P.) (UNUSED)
'KEY SWITCH' 230 VOLT A.C. RELAYS
One set c.o contacts rated at 7 5 amps. BOXED. Price: 40p.
P & P So .1100 lots L32.00 incl. P & P.)

I HONEYWELL PROGRAMME TIMERS

RAINBOW STROBE I
FOUR LIGHT

CONTROL MODULE
In response to numerous requests, we
now offer a mains operated fully isolated
short -circuit -proof ready -built module. I
with variable flash rate. k will operate 11
four of our Hy-Lyght or Super Hy -Light
Strobes in either I, 2, 3. 4 sequence; I
2 +2; or all together. F is effects
with or without colour filters Modules I
can be connected together to operate 8
or 12 Strobes. Will work on long runs of
up to 50 yards, so that your Strobes van
be spaced out for maximum effect. Site
of module is 5 x 6 x Ijin. Easily fitted
into your own equipment, or into a
separate 2ase. Thoroughly tested and
reliable. Complete with full connection
instructions. Price: 118'50 plus 25p
P. & P. Send S.A.E. for details.

aims mom I
BIG BLACK LIGHT
450 Watt. Mercury vapour
ultra violet lamp. Outer bulb
designed to absorb visible
light and to transmit u.d.
rays. Extremely compact and
powerful source of u.v. Ideal
for stage, display, discos'. etc.
P.F. Ballast is essential with
the bulbs. Price of matched
ballast & bulb /16.00. P. & P. SOp.
Spare bulb 00, PCB=. 30P.

1OMNI OEM

COLOUR WHEEL
PROJECTOR
Complete with oilfilled colour
wheel. 100 watt
lamp. 200 240 r
AC. Features ex-
tremely efficient
optical system. L18 50 + 35p P & P

240V A.C. 5 r.p.m. motor. Each cam
operating a tici micro switch. Cams are
individually variable, allowing inumer-
able combinations. Ideally suited for
machinery control, automation etc.
Also in the field of entertainment, for
lights, animated displays. etc.
15 am model L.57S + 25p. P. & P.
10 L475 + 25P. P. & P.
2 with 15 r.p.m. motor 11.75 + 25p. P. & P.

SIMPLE 12 CAM PROGRAMMER with 4 adjustable cams avail-
able with 15 or 13 r.p.m. motor L3.50 + 25p. P. & P.

STROBE' STROBE! STROBE!
Build a Strobe Unit. using the latest type Xenon white
light flash tube. Solid state timing and triggering
circuit. 230:250V a.c. operation.
EXPERIMENTERS* ECONOMY KIT
Speed adjustable I to 36 Flash per sec. All electronic
components including Veroboard S.C.R. Unijunction
Xenon Tube and instructions (630, plus 2Sp P. & P.
NEW INDUSTRIAL KIT
Ideally suitable for schools, laboratories, etc. Roller tin
printed circuit. New trigger coil, plastic thyristor.
Speed adjustable 1-80 f.p.s. Price 11040. P. di P. SOp.
HY-LYGHT STROBE MK 111
Designed and produced for use in large halls and utilises
a silica tube printed circuit. Speed adjustable 0-30 f.p.s.
Light output approx. 4 joules. /11.00. P. & P. 50p.
SPECIALLY DESIGNED. FULLY VENTILATED
METAL CASE. Including reflector. 14 00 P. & P. 45p.
Post paid with kit.

THE 'SUPER' HY-LYGHT KIT
Approx. four times the light output of our well proven
Hy-Lyght strobe. Incorporating:
 Variable speed from 1-23 flash per sec.
 Reactor control circuit producing an intense whit* light.
Never before a Strobe Kit with so HIGH an output at so
LOW a price. ONLY 120 plus 75p P. & P.
ATTRACTIVE. ROBUST, FULLY VENTILATED
METAL CASE specially designed for the Super
Hy -Light Kit including reflector L7.00 P. & P. 45p.
7 -inch POLISHED REFLECTOR
Ideally suited for above Strobe kits. Price 53p, P. & P.
13p or post paid with kits.
6 IN COLOUR WHEEL as used for disco lighting
effects etc. £5.75 incl. P. & P. can be operated from our

I rpm synchronous motor 7Sp incl. P. & P.

SERVICE TRADING CO
All Mail Orders -Also Callers -Ample Parking Space

Dept. F.E. 57 Bridgman Road. Chiswick. London, W4 SOB
Phone 01 995 1560 SHOWROOM NOW OPEN MON.-FRI.

I Personal callers only. Open Sat.
9 LITTLE NEWPORT ST.

LONDON WC2H 7)1 01-437 0576 ,

EX COMPUTER PRINTED CIRCUIT
PANELS
2 a 4 in. packed with semi -conductors and
top quality resistors, capacitors, diodes etc.
Our price 10 boards 50p (8p). With a
guaranteed min. of 35 transistors -data
included.

SPECIAL BARGAIN PACK
25 boards for CI (25p).
ELECTROLYTICS
10.000µ 75v, 33,000u 40v, x 2+ in. dia.,
2,500,, 25v, 20,000,, 30v, 8,000 55v, 4.1 x 3
in. dia. 50p (12p). 15,000,, 15v, x 2 in.
dia. 20p (I0p). 2,000i, 25v wire ended,
3 x I in. dia. 15p (5p) or 12 for LI (I5p).
250 MIXED CAPACITORS 60p (8p)
250 MIXED RESISTORS 60p (8p)
20A STUD RECTIFIERS, 100 p.i.v.

4 for LI (7p)
3A STUD RECTIFIERS, 100 p.i.v.

4 for SOp (5p)
ASSORTED RELAYS 8 for LI (25p)
SUB MIN. CO -AX. PLUGS & SKTS.

4 pairs SOp (5p)
MINIATURE GLASS NEONS

12 for SOp (5p)
REED RELAYS. MIXED 10 for 50p (5p)
MICRO SWITCHES, MIXED

S for SOp (Op)
PAPST E XTRACTOR/BLOWER FANS
100 cfm 4e x 4f x 2 El SO (28p)
QUARTZ HALOGEN BULBS
12v SSw SOp (Sp)
Postage and package for each item shown

in brackets.

KEYTRONICS
(Mail Order only)

44 EARLS COURT ROAD
LONDON W8.

01-478 8499

B.H. COMPONENT FACTORS
LIMITED

!BULLARD POLYESTER 1 2111 250V. IsaF) 0.01.
o 013. 11022. 0 033. it 047, Sp. 006/4, 6.1, 0 IS. 4p.
1 12. bp, 0 33. 7p. 0 47, Sp. 061, 10p. 10, 18p.

1 2. 20p, 2 2. ZBP.
IIIILLARD POLYESTER (.296: 160V. (jar) 001.
11015, 0.022. Pp. 0.047 0061 Bp. 0 15 0 21! 4p.
0.33 bp. 0.47 6p. 06/1, 1 0, 108. 400V: (µ1-1 00111,
0.0015, 0.0022, 00033. 0.01, 09. 0.015, 0033, ip-
MILLARD ELECTROLYTIC 0420. I. each. (µF/V1
0.64/64, 1.6/25, 4/411, 11/411, 10/411, 10/64, 16/40
20/64, 25/25. 32/10, 40/16, 64/10. 80/16, 80/25,
100/6-4, 125/16. 125/10.
HIILLARD .437: 64/64, 160/25, 640/6.4, 14.160/40,
11p. 1000(6.4, 14p.
LARGE ELECTROLYTIC: 500/25, 10p. 500/50, 12p
11100/12.109.1000/25, 2000/12, 2500/12. 16p. 1000/50
86p. 2000/25, 25p. 2500/25. 80p. 3000/50. 1169
30410/50. 86p. 2501/50. 65p.
CERANIC PLATE. 750V : 10'15. 10, 25, 40. 70. 220,
Sip. 1µP/V) 10047/30, 0.01/350, Slip. 0.047/30, Sp.
0 i/;10. 4p. 0 I/100, Sp. 22p1,001µF, 50V. 8p.
,E12 series).
CARBON FILE RESISTORS, (W. 5% 10 chose -2.
19. each. or IGO tir asp.
SPECIAL RESISTOR KITS (JW. 5°. Carbon Film)
10E12EIT. 10 each E12 10ohins151

A total of 610. 12.00 net
231.:12EIT. 23 each Ell value, 10ohnis-IM

A total of 1522 8660 net.
TEROBOARD 01 016 CARBON POTS

269 25p 3E-251 Log and Lin
21" :if" 211p 17p .n.gk lbo.31" R5" 25, SOp cdii nW. 24p, dual3r 25p Sas 429.

Pkt. 25 Sp Sp SCREENED WIRE
2 Piii DIN Plug 12p. Skt. 10p Single 6s/yd.,

Pin DIN Ping 13p. 861. 101/ 9p. Hiiren 9p, ynad
3 Pin ISIS Plug 1111° 115p, Ski. 120. 191/
fled Panel Neon 240V. 15p

Chokes 1µ111 0.22. 2.2, 12, 22 8p
I'VE wire 710076.5 x 10 yils. SOp
PVC Wire 14/0076, 5 10 yds. 80P
Nrim Bulb 90V, atm ended 5 or 20P
Min. Push button. push to make 10p
Mains Transformer 32.0-32 at 150mA SOP
134001, 8p. 134002. 79. 134003. 8p. 154004, 90
13914, Sp. 74003. 16p. 7401.7410-7430. 160
25706. 109. /41.914. 30p. 111:100. Ilp. GPM 20p
t'Wo. PV 101. Dinnunt 110-10".. The above items
are folly a frw taken from our catalogue wnleli is
available free. Moncy back refund.
Dept. EE. 61 CHEDDINOTON RD., PITSTONE
LEIGHTON BUZZARD. BEDS.. LQ7 SAP.
Tel.: Cheddloeton 688446 :STD Code 02961
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BSR LATEST SUPERSLIM
STEREO AND MONO
Plays 12', 10' or 7' records.
Auto or Manual. A high
quality unit backed by BSR
reliability with 12 months'
guarantee. AC 200;250v.
Sin 131 111in.
Above motor board Vin.
below motor board 21in. L8.75 Post 26p.with STEREO and MONO XTAL

Plays all records L7.75 Post 25p.MONO -COMPATIBLE

BSR JUNIOR
Heavy duty 4 -speed motor with separate

turnover mono cartridge.
poi -up rm fitted LP/78 L450 AL

E m I
' T

WWOOFER ANEETER
KITD

Available septirately
Woofer 24 25 Tweeter 01 00
Comprising a fine example of a Woofer
101 fliin. will a massive Ceramic
Magnet. 44or, Gauss 13,000 lines.
Aluminium Cone centre to improve
middle and top response. Also the E.M.D.
Tweeter 3; in. square has a special light-
weight paper cone and magnet flux
10.000 lines. Crossover condenser and
lull instructions supplied.
impedance Standard 8 ohms
Minimum Power 12 watt.
Useful Response 35 to 18.000 cps
Base Resonance 45 cps

L5.75
Post(PAIR

SUITABLE ENCLOSURE 20 a 13 a gin, L9 POST 2SP
MODERN DESIGN TEAK WOOD FINISH

SPECIAL OFFER
SMITH'S CLOCKWORK 15 AMP
TIME SWITCH
Single pole two-way.
Makers last list price 141 50.
Brand new and fully guaranteed.
Surface mounting with fixing screws.
Will replace existing wall switch to give light for return
home, garage. automatic anti burglar lights. etc. Variable
knob. Turn on or on at full or intermediate settings
Two type. available 0 to 80 minutes or 0 to 6 hours.
OUR PRICE II 60. P & P 15p or 23 pair. Post Free.
(Please state type when ordering).

WEY RAD P50 -TRANSISTOR COILS
RA2W Ferrite Aerial . 72p

p

Spare Cores 89
One. P50/1AC .. 33p Driver Trans. LFDT4 58P
I.F. P50/2CC 470 kcji 38p Printed Circuit, PCA1 68p
Srd LF.P60/3CC 36p J.B. Tuning Gang .. 65p
P6111 or P51/8 36p Weyrad Booklet I Op

P60/112 36p OPTI 58p

Mallard Ferrite Rod 8 tin.20p. 6 . Ile. LOP.

VOLUME CONTROLS 80opo Coax 4p. yd.
Lone spindles. Midget Size BRITISH AERIALITE
3 K. ohms to 2 Meg. LOG or AERAXIAL-AIR SPACED
LIX. LB p. D.P. Ybp. 40 yd. 11 40; 60 yd. 12
STEREO LIS 66p. D.P. 75p. FRINGE LOW LOSS n
Edge bK.S.P.Transistor 25p Ideal 625 and colony.' uPyd.

Sin & 10in ELAC
HI -Fl SPEAKERS

,,....-- -...'4%Thei,

'.

surround. Large ceramic
roll F L

Bass resonance 66 cps

Dual cone plasticised

magnet. 60-16.000 cps
__../

8 ohm coil 23.10in. 12 watt75Stn. 10 watt

music power

E.M.I. 131 8in.
SPEAKER SALE!
With twin tweeters
and crossover. 10 watt
State 3 or 8 or 15 ohm.
IA. illustrated)

£3.95
Past Up

With flared tweeter cone and oeramle
magnet. 10 watts.
Hass res. 45-60 cps.
Flux 10,000 gauss.
State 3 or 8 or 15 ohm. Post 26p

TEAK CABINET £5 Post
2.5p

£2.25

16 . 10 Bin

BLANK ALUMINIUM CHASSIS 18 s.w.g. Yin. aides. 6 4in.
45p; 9 7in. 60p; 11 7in. 70p; 13 Sin. 90p; 14 A llin.
Ilbs.; 15 lain. 99p; 11 Sin. 50p; 16 10in. 11.
ALUMINIMUM PANELS 18 sw.e. 6 4in. 9p; 8 x Sin. 15p;
14 Sin 16P; 10 7in. 19p; 12 Sin. 20p; 18 x Sin. 28P;
16 6in. 28p; 14 pin. 34p; 12 x 121n. 40p; 16 x 101n. Sop

11 Inch DIAMETER WAVE -CHANGE SWITCHES Up.
2 p. 2 -way, or Y p 6 -way or 3 p. 4 -way 26p each.
1 p. 12 -way. or 4 p. 2 -way, or 4 p. 3 -way tsp.
TOGGLE SWITCHES. sp. 14p; dp. 18p; dp. dl. 211p.

"THE INSTANT" BULK TAPE
ERASER a HEAD DEMAGNETISER

Leafi
200/2el

S.A.E. 50,
A.C. 11.50 Ilst

W HARFEDALE SUPER
10" HI-FI SPEAKER
15 watt 4 to 8 chins Response
20 c s to 12 Kc s. Baas resonance
42 cps. Massive 4" Ceramic
Magnet. Deep fa oric cone sur-
round. Cast alloy frame. Weight
b lbs. (Value 21050.)

OUR L5.50PRICE
THE 'AMOUS WHARFEDALE SOLND t

R.C.S. STABILISED POWER PACK KITS
All parts and instructions with Zener Diode, Printed Circuit,
Bridge Rectifiers and Double Wound Mains Transformer
input 200240, AC. Output voltages available 8 or 9 or
12 or 15 or IF or 20v. DC at 100mA or less.
PLEASE STATE VOLTAGE REQUIRED.

sea.
tiiST

Details S.A.E. Sine 31 llin. I It F. F.

GENERAL PURPOSE TRANSISTOR
PRE -AMPLIFIER BRITISH MADE

Ideal for Mike, Tape, P.U., Guitar. Can be used with
Battery 9 12e. or H.S. line 200 300v. L.C. operation.
Size II' f'. Response 25 c.p.s. to 15 Er/s. 26db gain.
For use with valve or transistor equipment. 90 Post
Pull instructions supplied. Details S.A.E. P 10p

NEW TUBULAR ELECTROLYTICS , CAN TYPES
2,1209 , . 14p 250/25V 14p 50  50 350V 35P

4/260V .. 14p 600 25V 20p 60  105 350V 58P
8/460V .. 11p 100 252 30p 32 - 52 260V 18P

16/150V .. 16e 100 DOV 47p .32  82 450V 33p

32/450V .. 20p 8 - 8 450V 18p, 350  601325V SOP

25/25V .. 10p 8 16)450V 20p '32 32  32'350V 43p
50/50V .. 10p 16 15'460V 25p 100  50  50.350248P
100/26V .. 10p 32  32/800V 25p
LOW VOLTAGE ELECTROLYTICS
1 2, 4, 6, 8, 16. 25. 30, 50, 100, 200mF. 15V 10p
SOOmP. 12V. 16p; 252. 20p; 502. 30P.
1000mF. 12V. 17p; 25V. 35p; 60V. 47p; 1002. 70p.
2000mF. 6V. 1.13p; 85V. 42p; 50V. 57p.
2500mF. ISOV. 61p; 3000w?. 25V. 47p; 60V. 65p.
5000mF. 62. 25p; 12V. 42p; 25V. 75p; 35V. 85p; 60V. 95p
CERAMIC 1pF to 0 OlmF, 4p. Silver Mica 2 to S000p?. 4p.
PAPER 3602-0.1 4p, 06 13p; ImP 15p: 2mF 160V 15p.
500V-0001 to 0 05 4p; 04 5p; 025 Sp: 0 17 26P.
SILVER MICA Close tolerance 1".. 2 2-500pli Bp: 500-2 200
pP 10p: 2.700-6.600pF 20p; 6,8009F-0 01, mid 30p; each.
TWIN GANG. 11-0" 208pF  176pF. 65p; Slow motion drive
365  365 with 25  25pF. 60y; 5000 standard 45p; Single
sang 5000% :5p; small 3 -gang 500pF. 11 60.
SHORT WAVE, SINGLE. 10pF 30p; 26pF 55p; 60PF 53P.
NEON PANEL INDICATORS 250V AC/DC Am oer 20p.
RESISTORS, 1 w.. 1 w., 1 w . 1p; 2 w. by 10 ohms to 10 meg
HIGH STABILITY. w. 2", 10 ohms to 1 meg., 10y.
Ditto 5".. Preferred value. 10 ohms to 10 meg., 4p.
WIRE -WOUND RESISTORS 5 watt, 10 watt, 16 watt
10 ohms to 100K. 10p each; II watt. 1 ohm to 8 2 ohms 10p.

GARRARD DECCADEC SP25
DISCO DECK 218.50 Post

25p

With fitereo,Nono
Deram Cartridge
transcription
head and arm

speeds. 01011n. turntable.
Anti -rumble liter .,........4114ta,
Bias compensation.
Laboratory motor. -

METAL PLINTH & PLASTIC COVER
Cut out for most Garrard or
B.S.R. Moat will play with £450cover In position.
Covered In black leatherette.
Antim . ate a Ill a 71,1n. POST 35p
ALSO AVAILABLE IN SOLID NATURAL MAHOGANY
WAX POLIMED FINISH -AT SAME PRICE

MAINS TRANSFORMERS LA26 L POST
p each

260-0450 80 mA. 6 Sr. 4 amp 11 60
260-0-260 80 mA. 63, 3 6a. 6 3, la or 5, 2a. 12 60
350-0-350 80 mA. 6 fir. 8 tea. 6 3v. la. or Sr. la. 13 00
300-0-800v. 120mA., 6 Sr. 4a. C.T. : 6 3, 2a 13 26
MINIATURE 100.. 200mA., 6 3, la. 21 2, 21n. 762
MIDGET 220v. 45 mA., 6 3, 2a. II 21 Sin. BOsi

MINI -MAINS 20, 100mA. 11 11 llin. 00p
HEATER TRANS. 65, 3 a. 60p
Ditto tapped sec. 1 4 v., IL 3, 4, ii. 6 3 v. 11 amp 96p
GENERAL PURPOSE LOW VOLTAGE. Tapped Outputs
at 2 amp. 5 4, 5, 6, 8, 9, 10, 12, 15, 18, 14 and 80 e. 12 25
1 amp.. 0, 8, 10, 12, 16, 18, 20. 24, 80, 36, 40 48. 60. 12 25
2 amp. ill. 8. 1.0, 12, 16, 18, 20, 24, 80, 85 40. 48, 60. 13 26
5 amp. 6. EL 11), 18, 16, 18, 20. 24. 30. 86. 40, 18.130. U 76
AUTO TRANSFORMERS 115v. to 280, or 280, to 115..
160w. 22 26; 500w. 16 26; 750w. 210. 100w. 114.
CHARGER TRANSFORMERS. Input 200 253,
for 6 or 11y., 11 amp., 0160; 2 amp 11 80; 1 amp. 12 60.
PULL WAVE BRIDGE CHARGER RECT1rERS:
6 or 12.. outputs, I/ amp. 40p; 2 amp. 6bp; 4 amp. 8bp
COMPLETE CHARGERS 11A /2; 3A 18; 4A 24.
LUCAS 2DS500 Full wave Bridge 70V 5 AMP 95P.
MAIMS ISOLATING TRANSFORMER. Prtmary 0-110-
240,. Secondary 0-240, 8 amps. 720 waits. Insulated
terminal,. Varnish impregnated. Fully enclosed in steel
case with fixing feet. Famous make. (Value SM.

OUR SPECIAL PRICE EIO Carriage 20p.
Can be used as 800 watt Auto Transformer 240 110v.

HI-FI STOCKISTS RETURN OF POST DESPATCH MINIMUM POST AND PACKING

RADIO COMPONENT SPECIALISTS

ALL MODELS "BAKER SPEAKERS" IN STOCK
11)-Fi Enclosure Manual containing 20 plans designs,

crossover data and cubic tables. 42p. Post Free.

BAKER I 2in. MAJOR £9
I 30-14,500 c.p.s.. 121n.

-: double cone. woofer and
Tweeter cone together

049 with a BAKER ceramic
magnet assembly having
a flux density of 14.000
gauss and a total flux of
115,000 Maxwells. Bass
resonance 40 c.o.s. Rated
20 watts. Voice coils
3 or 8 or 15 ohms. Port Free
Module kit, 30-17,000 c.p.s,
with tweeter, crossover,
baffle and El I .50instruction/.

BAKER "BIG SOUND" SPEAKERS
'Group 25' 'Group 35' [ 'Group 50'

12 inch gpt [ 12 inch ra 15 inch £20
25 watt ..... 35 watt e 50 watt
3 or 8 or 13 ohm 3 or 8 or 16 ohm ' 8 or 15 ohm

TEAK HI-FI SPEAKER CABINETS.
For 12in. cr 10in. die. speaker 20 13  win. 29. Post 25p
For 13 Sin. or Sin. speaker 16 10 Bin. V. Post 25p
For 10 Oki. or Sin. speaker 18 8 ' Bin /4. Post 25p
LOUDSPEAKER CABINET WADDING 18in. wide, 16p It

GOODMANS 6+ in. HI-FI WOOFER
ohm, 10 watt. Large ceramic magnet.

Special Cambric cone surround. Frequency
esponse 30-12,000 cps.Ideal P.A. Columns.

H.-Fi Enclosurea Systems, etc. £4

ELAC CONE TWEETER
The moving coil diaphragm gives a good
radiation pattern to the higher tm4IM.ICIIIF
and a smooth extension of total response
from 1.000 cps to 18,000 cps. Size 31 A

Si Bin. deep. Rating 10 watts. 3 ohm
or 15 ohm models. Li .0 A'" Poet 10p

SPEAKER COVERING MATERIALS. Samples Large S.A.E.
Horn Tweeters 2-16kcis. lOW 8 ohm or 16 ohm 8160.
De Luxe Horn Tweeters 2-18 En's, 15W, 16 ohm 33.
TWO-WAY 3000cps CROSSOVERS 3 or 8 or 16 ohm 96p.
LOUDSPEAKERS P.M. 8 OHMS. 7 41st. 11 26; 131in.11. 60;
8 bin. 11 60; 8 2,io. 90p 8in. 1176; 10 Sin. 11 90.
SPECIAL OTP'ER: 80 ohm 21in.: 21in.; 85 ohm. Pin.; 3M.
25 ohm. 21Ir. dia.; Sin. dia.; 6 41n.; f I EACH
le ohm. Olin. dia.; 6 4in.; 7  1in.;8 15in. TYPE
3 ohm, 21ir 811n., bin. dia.
RICHARD ALLAN TWIN CONE LOUDSPEAKERS.
8in. diameter 4 watt; 10in. 5 watt; 121n. 6 watt 3 or 8 or
15 ohm model, 12 24 each. Post Ibp.
VALVE OUTPUT TRANS. Up; MIKE TRANS. 50:1 25p.
5 WATT MJLTI-RATIO, 3, 8 and 16 ohms 80p.

BAKER 100 van
ALL PURPOSE
TRANSISTOR
AMPLIFIER
4 Inputs wed, and

facilities.
Responee 10 30,000 cps. Matches
all loudspeakerr. A.C. 200 2502.
Separate Treble and Bass Controls.
Guaranteed. Details S.A.E.

(1) 3
**** heft, -:

£49 Post
Free

B ARGAIN AM TUNER. Medium Wave.
Transistor Superhet. Ferrite aerial. 9 roll. £4.95
BARGAIN 4 CHANIEL TRANSISTOR MONO MIXER
Add musical highlights and sound effects to recordings.
Will mix Microphone, records, tape and tuner 13.95
with estimate controls into single output. 9 volt. e.
STEREO VERSION OF ABOVE 0656
B ARGAIN FM TUNER 88-108 Mcla Six Transistor. 9 volt
Printed Circuit. Calibrated slide dial tuning.
Walnut Cattail. Blue 7 6 4inch LI4.85
BARGAIN PM TUNER as above leas cabinet £9.85
BARGAIN 3 WATT AMPLIFIER. 4 Transistor
Push -Pull Ready built, with volume control. 9v. £4.50

COAXIAL PLUG 6p. PANEL SOCKEI1 6p. LINE 18p
OUTLET BOXES, SURFACE OR PLUSH 25p.
BALANCED TWIN RIBBON FEEDER 800 ohms, 5p yard.
PACK SOCKET Std. open -circuit 14p, clotted circuit 23p;
Chrome Leal Socket Sop. Phono Plugs Op. Phono Socket bp.
JACK PLUGS Std. Chrome 15p: 3 Smm Chrome 12p. DIN
SOCKETS Caaisis 3 -pin 10p: 6 -pin 10p. DIN ROCKETS Lead
3 -pin 18p; 5 -pin 85p. DIN PLUGS 3 -pin 18p; 5 -Pin 25P.
VALVE HOLDERS, 6p; CERAMIC Sp; CANS bp.

E.M.I. TAPE MOTORS Post 15p.
120.. or 240v. AC. 1,200 r.p.m. 1 pole
135mA. Spindle 0 187 0 :bin g 1.25
Size 31 21 kilo. (illustrated) ee

E.M.I. GRAM MOTORS
120, or 240v. A.C. 1.200 r.p.m. 8 pole

21
70mA.

21
Spindl2:in.e :

Post
S15Pize 75p

A

I SIX CUSTOMERS FREE CAR PARK CALLERS WELCOME

337 WHITEHORSE ROAD, CROYDON
Open 9 -6 p.m. (Wednesdays 9- I p.m., Saturdays 9- 5 p.m.)

111 Colour Brochure, Radio Books & Component Lists 10p. (Export Remit cash and extra postage.) Batten SO. M. 159 Rail Selhurst. Tel 01-684-1665
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Everyday Electronics Classified Advertisements
RATES: 9p per word (minimum 12 words). Box No. 20p. extra. Semi -display -£6.00 per single column inch. Advertisements must be prepaid

and addressed to Classified Advertisements Department, "EVERYDAY ELECTRONICS," I.P.C. Magazines Ltd., Fleetway House,
Farringdon Street, London EC4A 4AD.

RECEIVERS and COMPONENTS

SOUND SUPPLIES
(Electronics) Co. Ltd.

P.A. EQUIPMENT. Marshall amps. instruments
and guitars. etc. TOA and Eagle amps and
accessories. Reslo emits, etc.
COMPONENTS. Resistors, capacitors. Pings,
sockets, cables, audio leads, semiconductors,
valves, vero board, etc., for the constructor.
Power packs and car droppers for the cassette
recorder or radio.
S.A.E. for list and enquiries. P.A. list 15p.

12 Smarts Lane, Loughton, Essen
Tel. 01-505 2715 Closed all day Thursday

FOR ALL YOUR Electronic Com-
ponent requirements. Send for free list
to B.C. Electronic Supplies, 7 Regent
Road, Huddersfield HD1 4NR.

COMPUTER PANELS 5BC108. diodes. 4-50p
post 10o. PANELS WITH SILICON AND GERM'
TRANS. at least 50. 6-L100 post 15p. UNIT
WITH 4-LA2 POT CORES CAPS 50p post 15p.
IC, 7400 SERIES ON PANEL(S) 10-75p post 101s.
FALLOUTS 5-13p. ORP12 on panel ex equipt.
3Sp cp. WIRE ENDED NEONS 10-45p, 20-75p
post 8p. SEND LARGE S.A.E. FOR LIST OF
PANELS ETC.
7LB ASSOR1ED COMPONENTS El 50 cp.

J.W.S. RADIO
75 HAYFIELD ROAD SALFORD 5 LANCS

MAIL ORDER ONLY

MINI MAINS PACK KIT. Safe
double wound mini transformer,
silicon rests., 1,000))F smoothing. De-
livers 9V d.c., 120 mA. Components
with data sheet; pack buildable to
size of PP6, etc., battery. £0.90+
U.K. post 5p. By mail only from
AMATRONIX LTD., 396 Selsdon
Road, South Croydon, Surrey, CR2
ODE.

NEW MODEL V.H.F. KIT Mk 2
Our latest kit. Improved design and performance
plus extra amplifier stage, receives aircraft,
amateurs, mobile, radio 2, 3, 4, etc., this novel
little set will give you endless hours of pleasure
and can be built In one evening. Powered by
9 volt battery, complete with easy to follow in-
struction and built in Jack socket for use with
earphones or amplifier.

Only E3 SO + p. 6 p. 10p U.K. only.
Illustrated catalogue of selected kits and com-
ponents. 15p P. & P. free.

Galleon Trading Co., Dept E.E.
12 Burrs Way,
Corring ham,
Stanford -le -Hope, Esser.

LOGIC POWER SUPPLY. 5v -1A d.c. power supply
with overload and short circuit protection, works
front 220V or 240V 5011, s.c. maIns Input, brawl
new and tested. Output voltage of 5.0V ±-0-25V Is
Ideal for DTL/TTL Integrated circuits. Mounted
on  6" by 3' printed circuit card, the BE. 5010 in
economically priced at 1000 each. post (reel

EVANS ELECTRONIC SUPPLIES, 26 Devonshire
Road. Bristol HSU 7I1J.

SERVICE SHEETS

SERVICE SHEETS for Televisions,
Radios, Transistors, Tape Recorders,
Record Players, etc., from 5p with free
Fault -Finding Guide, S.A.E. orders/
enquiries. Catalogue 15p. Hamilton
Radio, 47 Bohemia Road, St. Leonards,
Sussex. Telephone Hastings 29066.

54

BOOKS
"HOW TO LISTEN TO THE WORLD
1973", £1-90. "World Radio TV Hand-
book", published December,£2.80, post
(first class) 10p each, David McGarva,
Box 114J, Edinburgh EH1 1HP.

HOLIDAYS
HOLIDAY FOR BOYS 14/16 years,
Summer 1973. Tuition and practical
work in electronics (and tape record-
ing), engineering OCarting I, and
photography; 11 days in Norfolk -
£17 -50. Write for free brochure: Inter -
School Christian Fellowship, c/o 1

Hubbard Road, London, SE27 9PJ.

SITUATIONS VACANT

MEN!
£50 p. w.

can be yours
Jobs galore! 144,000 new computer
personnel needed by 1977. With
our revolutionary, direct -from -
Amcrica, course, you train as a
Computer Operator in only 4 weeks!
Pay prospects? £2500 p.a.
After training, our exclusive ap-
pointments bureau -one of the
world's leaders of its kind -intro-
duces you FREE to world-wide
opportunities. Write or 'phone
TODAY, without obligation.

London Computer Operators
Training Centre

P9. Oxford House
9-15. Oxford Street. W.I.
Telephone: 01-734 2874

127. The Piazza, Dept. P9.
Piccadilly Plaza. Manchester I.

Telephone: 1)61-236 2935

MISCELLANEOUS

PSYCHEDELIC
MINI -STROBE

A very POWERFUL, POCKET -SIZED
STROBE -LIGHT that is SELF -CONTAIN.
ED and you can take anywhere. Go to
parties and really BRAIN -FREEZE them
with DAZZLING PSYCHEDELIC EFFECTS
and STOP -MOTION FLASHES. Boffin's
new MINI -STORE kit constitutes a fully
solid-state electronic device which is
COMPLETE with FUTURISTIC case/
reflector unit, printed -circuit -board, elect-
tronics, and source -lamp -the only extra
Is a battery which you can buy locally. The
whole thing can be easily built in a f sw
hours. A veritable FLICKERING FAS-
CINATOR! Adjustable flash -rate.
GET ONE (or two) NOW and BEGIN
STEALING THE THUNDER at DISCOS
and PARTIES with your own POCKET -
LIGHTNING!!
SEND El IS for YOUR MINI -STROBE.

To: Boffin Projects, 4 CunclIfte Road,
Stonelelph, Ewell, Surrey.

RADIO & TELEVISION AERIAL BOOS-
TERS £2.95p, five television valves 45p.
50p bargain transistor packs, bargain
£1 resistor and capacitor packs. UHF -
VHF televisions £7.50, carr. £1.50p.
S.A.E. for 3 leaflets. VELCO ELEC-
TRONICS, Bridge Street, Ramsbottom,
Bury, Lancs.

AT LAST YOU CAN TRANSMIT
AND FORGET ABOUT LICENCE

EXAMINATIONS
because this Ministry Approved transmitter/
receiver kit does not use R.F. Your transmis-
sions will be virtually SECRET since they won't
be heard by conventional means. Actually it's
TWO KITS IN ONE because you get the
printed -circuit boards and components for both
the transmitter AND receiver. You're going to
find this project REALLY FUN -TO -BUILD with
the EASY -TO -FOLLOW instructions. An
extremely flexible design with quite an AMAZ-
ING RANGE -has obvious applications for
SCHOOL PROJECTS, LANGUAGE. LABORA-
TORIES, SCOUT CAMPS, etc.

GET YOURS! SEND L550 NOW
S.A.E. for details

To: BOFFIN PROJECTS, DEPT. KEE,
4 CUNLIFFE ROAD, STONELEIGH, EWELL,
SURREY.

KITS BUILT
Radio, Hi-Fi, Test Gear, etc.

Also equipment built to published
designs or your specification.

A. Woodrow, 31 Crowland Walk,
Morden, Surrey.

Versatile

10 in
ONE
MINI -LAB Comprising
 AC & DC Voltmeter  Audio Generator
 Ohm Meter  Resistance Substitution
 Capacitance Substitution DC
Ammeter  Battery Supply  RF Signal
Generator  RF Field Strength Indicator
This new, unique instrument
combines all you need for
testing, Guaranteed, money
back if not satisfied.  25p. p&p
Cash with order or send s.a.e. for illustrated data sheet to:

J. H. ASSOCIATES LTD. (Dept. EE)
Cricketfield Lane, Bishop's Stortford, Herts.

£11.25

THIS MONTHS
BARGAINS

100 sq ins (min) packs of mixed veroboard only
El 15p, post/packing free. C.W.O. To -

LAWRENCE ELECTRONICS
5 Rialto Buildings. Salford 7. Tel. 061-773-3953

PLEASE MENTION
EVERYDAY ELECTRONICS

WHEN REPLYING TO ADVERTISEMENTS

WANTED
WANTED to borrow or buy, the first
five issues of Everyday Electronics.
Cost price paid either way. Box 4.
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CONTROL

SPED
DRILL

ES

DRILL
CONTROLLER
NEW IKW MODEL
Electronically changes
speed from approxi-

mately 10 revs. to
maximum. Full power at

all speeds by finger-tip
control. Kit includes all

parts, case, everything and
full instructions. SIM plus

13p post and insurance.
Made up model oleo avail.

aide. 1215 plus 19p poet a p

MAINS OPERATED CONTACTOR
220/240,. 60 cycle dolenold
with laminated core es, very
Went In operation. Closes 4
circuits each rated at 10 amps.
Extremely well made by a
German Electrical Company.
Overall sire 25 x 2 x 2ua.
1140 each.

NEED A SPECIAL SWITCH?
Double Leal Contact. \ ery slight pressure closes

'both contacts. Op each, 110y
doz. Plastic puahrod cult -
able for operating. Sy each.
46p dos.

MAINS TRANSISTOR POWER
PACK

Designed to operate transistor sets and ampli-
fiers Adjustable output 6v., 9v. 12 volts for up
to 600mA (clam it working). Takes the place of
any of the following batteries,: PP1, PP3, PP4.
PPS, PP7, PP9, and others. Kit comprises mains
transformer rectifier, smoothing and load resistor
condenser. and Instructions. Real snip at only
61 plus 20p postage.

MICRO SWITCH
6 atop changeover contacts. 109
each. lo for 00p. 10 amp. Model
lip each or /1.08 ior.

MINIATURE
WAFER SWITCHES
2 pole, 2 way- 4 pole, '2 way -
3 pole, 3 way -4 pole, 3 way -I
pole, 4 way --3 pole. 4 way - 2 Pole
8 way -1 pole, 12 way. All at 00p
each 11.00 for ten, your amortment.

KITS FOR PREVIOUS PROJECTS
Unless otherwise stated, kite contain elec-
tronic parts only. The cam and special
items can be obtained locally. Also batteries
are not included. Kite may be returned
for refund if construction has not been
started. We reserve the right to substitute
components should deliveries be protracted
so us to avoid undue delay.
Reprints of projects available 1 for SOP.
3 for 60p or 6 for 61 00, poet Paid.
HOME SENTINEL INTRUDER ALARM L375
SNAP INDICATOR 75,
WINDSCREEN WIPER CONTROL 12-2S
RECORD PLAYER /550
Iniplitler components only)
DEMO DEC /TOO
FUZZ BOX LI -BS
PHOTOGRAPHIC COLOUR
TEMPERATURE METER /2.6S
ASTRON RADIO /3
REMOTE TEMPERATURE
COMPARATOR 14.25
ELECTRO LAUGH /2
RAIN WARNING ALARM /I .110
WA -WA PEDAL 1.290
SIGNAL INJECTOR BOP

SOIL MOISTURE METER 13.00
SIMPLE CALCULATOR 12.20
DC POWER SUPPLY /5 .00
BABY ALARM 41.00
AUDIO TONE GENERATOR /2.60
METAL LOCATOR /4.00
LIGHT TO SOUND CONVERTER /1.70
THRU LENS LIGHTMETER 13.50
DRILL SPEED CONTROLLER 1240
ELECTRONOME 11.75
SHAVER INVERTER 13.75
I R BURGLAR ALARM /3.50
L M RADIO TUNER (2.50
TAPE POWER SUPPLY MAINS 12.00

CAR /1.10
ELECTRONIC MOUSE -TRAP 1275
REACTORMATIC /3.00
RADIO CONTROL TRANSMITTER 4540
BIT SAVER LI -SO

BAKELITE INSTRUMENT
CASE

40
else apprux. et' 0 31' 0 2'

deep with braas inserts in
four corners and bakelite

panel. This le a very strong
case suitable to house instru-

ments and special rigs, etc. Price
46p each.

HONEYWELL PROGRAMMER
This is a drum type timing device, the
dram being callibrated In equal divisions
for switch witting purposes with trips
wRich are infinitely adjustable for position.
They are also arranged to allow 2 opera-
tions per switch per rotation. There are 15
changeover micro ewitct ea each of 10 amp
type operated by the trips thus 15 circuits may
be changed per revolution. Drive motor is
mains operated 5 rev, per nano Some of the many
We, of this timer are Machinery control. Boller tiring, Dispensing end Vending
machines, Display light ng animated arse signs. Signalling. etc. Price Com
makers probably over L10 each. Special snip price 15.76 pine 25p poet and
insurance. Don't Ma the terrific bargain.

ICE WARNING
RADIO CONTROL RECEIVER

To receive components for these projecta send the quoted approx. pries
Any cash difference will be made up.

THYRISTOR LIGHT DIMMER
For any lamp up to 600 watt. Mounted on switch plate
to fit in place of standard switch. Virtually no radio inter-
ferences. Price 6206 plus 20p post and insurance.
MULLARD AUDIO AMPLIFIERS
All in module form, each ready built complete with heat
sinks and connection lags, data supplied.
Model 1153 600m watt power output 758.
Model 1172 760m watt power output 85p.
Model F.P9000 4 watt power output 11-86.
EP9001 Stereo preanm g1-116.
:0% discount if 10 or more ordered.

THIS MONTH'S SNIP
PROCESS TIME CONTROLLER
Made by Smiths. Motorised and mains driven at
metal case with glass front and chrome surround.
Covers a period of 18 hones During this Pi bow.
the controlled device can be made to ...itch m
for a period of 15 minutes to S hours. Probable
cost from Smiths over Csi. Special snip prise
61 60 plus 20p pont and hunrance.

RADIO STETHOSCOPE
Easiest way to fault find -traces signal from aerial
to speaker -when signal stops you've found the
fault. Use it on Radio, TV
amplifier, anything - com-
plete k it comprise. two special
transietors and all parts Mau-
d ing probe tube and crystal
earpiece. 6} -twin atettio
set instead of earpiece 768
extra -post and ins. 26p.

' ELECTRIC TIME SWITCH
Made by Smiths thew are A.C. mains operated. 50T
CLOCKWORK. Ideal for mounting on rack or shelf or can
be built into box with ISA socket. 2 completely adjustable
time periods per 24 hours. 5 amp change -over contacts will
switch circuit on or off during these periods 0660 Pod and
ins. 73p. Additional time contacts 50p pair.

ATLAS
TWENTYLITE
Fluorescent lighting urns with polyester choke and finished white enamel.
2ft model, ideal kitchen. bedroom, hallway, porch, loft etc. With -nbe
assembled ready to Metal, S1 N.

STANDARD WAFER SWITCHES
Star.dard she 15- wafer -sliver -plated 11 -amp contact,
standard f &Mottle 2' long -with locking washer and nut

2 way 3 way 4 way 5 way 6 way 8 way 9 way lOway 12ws
1 pole 409 40y 40y 40p 40p 40p 40p 40p 40y
2 poles 40p 40p 409 40, 40p 40, 40p 70p 70p
3 poles 40p 40p 40p 40p 70p 70p 70p 96p Np
4 poles 40) 40p 40, 70p 70) 70) 70p 2110 11.20
5 poles 40p 40p 70p 70y 65p 95p 45y 41 45 11-'6
6 pales 40, 70o 70P 70P 95P 958 95p 11-70 11 -."0
7 poles 70p 70p 709 95p Al 90 Ill 60 11 60 -N 11 1.6
8 poles 70p 70p 70p 95p 61-80 61.10 11 80 MI 20 62-10
9 pole. 70p 70p 95p 95p 61.45 6145 11 46 IS 45 42 .5

10 poles 700 70p 95p 11 90 61 45 *1 45 61.46 SS 70 CI "0
11 poles 70p 95p 95p 11 20 61.70 61 70 11 70 MI 96 U 06
12 poles 70, 95p 95p El 20 11 70 11 -70 El 70 13 20 63 MO

No. of Poles

CENTRIFUGAL BLOWER
Miniature mains dot, en blow er centrifugal type blower
unit by Woods. Powerful but specially built for gust
running -driven by cushioned induction motor with
specially built low noise bearings. Overall size 45' x 41'
x 4'. When mounted by flange, air le blown Into the

equipment but to suck air out, mount It from centre
using clamp. Ideal for cooling electrical equipment or
fitting into a cooker Imod, film drying cabinet or for
removing flux smoke when soldering etc. etc. A real
bargain at 1186.

BATTERY CONDITION TESTER
Made by Mallory but suitable for all batteries mad, by
Ever Ready and others most of which are sine at boo
types but also mercury manganese--nlead-.aver oxide
and alkaline batteries may be tested. The tester pots a
dummy load on the battery and the meter stale indkates
the condition depending upon which section the pointer
rests. The section reads "replace" "weak" or "good". The
tester la complete lit Its case, sire 3I' x 61. x 2' with leads
and prints. Price 1650 plus 20p postage.

BATTERY CHARGER KIT
Comprising 6 amp 12V mains tr. and rectifier
with wiring diagram. 11.76 + 26p P. a P.
BLACK HEAT ELEMENTS
Ideal for making convectors and similar der ices
Two Joined in aeries approx. 1K W. Price 751,
per Pr.

EXTRACTOR FAN
Cleans the air at the rate of
10,000 cubic ft. per hour.
Sultabie for kitchens, bath.
room., factories, changing
rooms, etc., It's so quiet it can
hardly be heard. Compact, 51
casing with 65' fan blades.
Kit comprises motor, fait

sheet steel casing. Pull
switch. mains connector, and
fixing brackets. 1260 20p
P. a I'.

CD CAR IGNITION
This eyelet° which has
proved to he amazingly
efficient. We offer kit of
parts as P.W. Circuit
16115 Plus 20P p. a p.

Deluxe model with pre pared circuit board 11896.
When ordering please elate whether for positive
or negative systems.

POWER PACKS
Made for driving racing cars, meccano inodel0
and battery motors etc. direct from the mains.
Ft.11y insulated and tamper proof. Standard
model 112-50, ditto with reversing switch 1650
or with reversing switch and *peed con troller
1426.

SPIT MOTOR
200-260V induction motor. driving a carter gear-
box with a 1." output drive shaft running at
5 revs p.m. Intended for roasting chickens, also
for driving models -windmills, coloured disc
lighting effects etc. 41116 Plus 20P poet and Ins

AUTO TRANSFORMER
Primary 220-240V. Secondary 110-120V, well
built and varnish impregnated. 250 watt Inter
uuttent rating. ISO watt continuous rating.
Otte approx. 35° x x 3'.41.00 + 20p post a ins

SOLDER
GUN

A must for every busy man. gives
almost instant hest also illumi
sated lob. 100 watt 0-25 plus Pmt
and ins. 209. BIG JOB 250 watt
model 1476 plus poet awl in Sop.

04 AMMETER
2Ia moan full vision for flush
mounting. Moving iron Instrument.
Ideal for charger. Price Nip each.
10 for 16-40.

r"....*...."'.---..;:portable, car radio or

TELESCOPIC
AERIAL

trammitter. Chrome plated --
4z sections, extend@ from 76 to

471n. Hole in bottom for 6BA screw.
118 KNUCKLED MODEL FOR F.M. 50p.

I

TREASURE TRACER
Complete Kit (except wooden
battens) to make the metal
detector as the circuit In Prac Deal
Wireless, August Pane. plus
7.0p post and insurance

IMMERSION HEATERS BY
REMPLOY
Standard fitting for
drnestic water
tanks, made by the
famous Remploy
company. Complete
with sealing washers suitable for 200-240 volts
A.C. Depth Into tank Ir. 2kw. 01.60 plus
20p each post and insurance.

MAINS OPERATED SOLENOIDS
Model 772 -small
but powerful 1' pall
--approx. sire 15 x
16 x

Nodal 400/1 1' pull
Size 25' x 2 x 15'
75p.

Nadal TTIO 15. pull sin 3 x 25 x 2" SIM Pins
20p poet and Insurance.

RESETTABLE FUSE
How long does it take you to renew a
fuse/ Time yourself when next one
blows. Then reckoning your time at
LI per hour see how quickly our
resettable fuse (auto circuit breaker)
will pay for Itself. Price only /1 each or

le for 49.00 specify 5, 10 or 15 amp -simply JD
for plea of owl:eh.

Where portage Is sot dated then order.
over 16 are poet free. Below 15 add 20p
Semiconductors add Op poet. Over II post
free. S.A.E. with enquiries please.

J. BULL (ELECTRICAL) LTD.
(Dept. E.E.), 7 Park Street, Croydon CRO IYD

Callers to 1021 Tamworth Road, CROYDON.
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PREMIER 800
STEREO AMPLIFIER

(A. used In
SYSTEM '800'1
A truly high quality stereo amplifier -compare the
specification. compare the price. Output: 5 watt. per
channel. Frequency response: 30-20.000 Hz 2 db.
Distort . Is. Output Impedance 8 ohms nom. Inputs
equalised to R.I.A.A. Magnetic lituV. Ceramic 100inV.
Tuner 100noV. Tape 100mV. Tape out 150t0V. Din
sockets for input. and outputs. Controls: Bass, Treble.
Volume, Balance, Selector. Mono/Stereo twitch.
Stereo headphone socket. Attractive slim line design
black leatherette cabinet with aluminium front panel.
Site I21' z 81'

ONLY £1500 Care. 1$0P.
Mk. II Version a11x1.1e oOh Teak Elnkb Cabinet.
11615. Carr Su,

PREMIER HI-FI STEREO SYSTEMS
SYSTEM "800"

..T of the Premier 800 Mk II all translator stereo amplifier (described
1. I..., .1 auto/noanual record player unit fitted pierce/ninon cartridge

itto diamond ..1).10.nol mounted In teak finish plinth  Jib cotter and two
both front loudspeaker systems. Absolutely c plete and ...imbed ready to

plug in and play. The 800 Mk II amplifier has an output
.f 5 watts per channel with inputs for ceramic and
magnetic pick-up, tape and tuner also tape output
socket awl headphone socket. Control,- Bata, Treble.

Balance, Selector. Mono/Stereo switch.
socket. Power on/

011. Teak firol.h cabinet with E35.00
.shmilttlum front panel. Size:
121in . lijin :'tin.

Carr. 11-75

SYSTEM "TWO"
ex above but with
slotted front teak
finish leutelpeaker,
it 61.25 Mk. III
and

245.00

SYSTEM "THREE"
This consists of K LIN( IER K47903 stereo runplitler go log 0
watts nos per channel with BAL.. Trebk, Toluene and
Balance Controls. Inputs for Magnetic and Ceramic toicktio.
tuner, tape in and out. Stem headphone socket. Garrard
FiP25 Mk. III In teak finish plinth with cover and fitted
Sonotone 9TAHCI) diamond steno cartridge. A pair of
/1311, Speakers size 161' x In,' 257,75 Carr.

9' filled EMI unite. eollliele, (1.75
the ,.trio

FREE
LEADS

AND PLUGS
SUPPLIED
WITH ALL

SYSTEMS

PREMIER PARAGON
STEREO HI-FI AMPLIFIER

. the best pot..
1,1e reprmluct ion of

records, radio and
tape at a reasonable
price.
Fitted with all the
controls and facilities
you're ever likely to
want, the Paragon
gives you a degree of

soploo nation God is usually only found with amplifiers
costing to ice it. peter. It has bass and treble sliole con
trols, volume and balance knob., end eight pn.h.tiottons.
There's &IWO a standard ptereo jack socket on the front
panel. plus a ceranoic/nosignetic cartridge switch and a
mains outlet socket on the back panel.
Specification. 10 10 watts Mtn 8 ohms. Power/frequency
response: 0410 10 watts into 8 ohms -31B 20111 - 25K Hr.
Distortion typically les. than 025%. Input. for Magnetic
phonn igni %)een mic phono (66tio V1 Radio/Tape (100noV).
High and low Alter.. Teak finish cabinet. Site: 126'
51' x 101'. 02.00 P. a P. Sop.
Premier Stereo System '69'
Consists of flee. Premier Pamir... Stereo Atilt/116er.
Garrard SP25/11 in teak finish plinth with cover and
fitted Goldring liMitO stereo insgnetie cartridge plus a
pair of Marsden Hall Annex 100 Loudspeaker Systems.

£69 c're.Insurance 01.75
Complete with Free leads and plugs.

WELLER "EXPERT" SOLDER
GUN. Saves time atol pitooplifies

soldering in the }none and see, ice
dept. Two position trigger VD el' instant

dual heat. 100/101 rit .95 P. a P.
watt 240 .olt A 1'. otagia 50p

4MIIEREMe==.
Light e ichi ,5" pencil bit

Ideal for regular bench an.I Annind the home .25
watt, 1.1.111 son A.C. II 50 I'. A I'. lerp

E.M.I. 13 8in.
HI -Fl SPEAKERS
Fitted two Olin tweeter, and
crossover network. Impedance
s or 15 ohm. Handling cap.
city I11W Brand new.

23.41 P. & P. 50p

PREMIER HI-FI OFFERS
Rogers R brook ll 138.50Stereo Amplifier teak OO

Rogers R b /55.00Stereo Amplifier teak
Metrosound ST20E 225.50Stereo Amplifier teak
Goldring GL72 222.00less cartridge
G d SP2S III with
Goldring G1100 cartridge 215.00

I' 5 I'rep.,Ira above.

GARRARD SP25 MK
111 SINGLE RECORD
PLAYER PITTED
GOLDRING POO MAG-
NETIC STEREO CAR-
TRIDGE. COMPLETE
IN TEAK PLINTH
WITH COVER.
Total let prIel fiver 04.

PREMIF:R PRICE

21795
P. ,

G d AP76 with
61100, ready wired to S
pin Din in plinth with
cover

229.50
d AP76

less cartridge a y £18.80
TrG

d 401
iption Unit

I'. P. mop
/26.60

G d 2025 T,C with
Stereo Ceramic Cartridge

d 2025 TIC with
Stereo Ceramic Cartridge
ready wired in teak plinth
with cover Y A

CARTRIDGE BARGAINS!
Goldring G110014 65.00; 6800 65.50:
0.50: P.& P. 10p

28.50
21245

I' ti

GENE

"VERITONE" RECORDING TAPE
SPECIALLY MANUFACTURED IN U.S.A. FROM EXTRA STRONG
PRE -STRETCHED MATERIAL. THE QUALITY IS UNEQUALLED.
T EN611.11 6 ED to ensure the most permanent lase. Highly resistant to break,
age, moisture, heat. cold or humidity. High poll.hed spike free finish. Smooth
output throughout the entire audio range. Double wrapped -attractively boxed.
TT3 r 460' POLYESTER 17p DTS 1500 POLYESTER 11.12
Dia 11- 600' POLYESTER 67p TN IQ' 2400 POLYESTER 1117
SP6 5- NO' P.V.C. 475 SP7 7' 1100 P.V.C. Olp

' ACETATE 60p LH T 1100 ACETATE 76p
DT5 5' 1100' POLYESTER 76p DT7 7' 2400 POLYESTER 11.26
LP6 Of" 1200' ACETATE 714 717 r WOO POLYMER II MI
TAPE SPOOLS 5' Pa 0'. 61'. 7' N.
Post and Pae.kilig 3' 5p.5' .51, sip. 7' 101,0 reels and over Post Free).

METER BARGAIN
MODEL i;T1400 MULTIMETER
A precision made pocket sized test
meter. ideally suited for testing elec-
tronic circuits or electronic appliances.
Supplied complete with test lead and
batteries. RANGES --DC Voltages: 10,
60. 250, 1,1100V (1.000 opV(. AC Volt-
age- 10. 50, 250, 1,000V (1,000ogiV).
DC Current: IniA, 100mA. Resistance:
0480K ohm, Decibel: -10 to +22db
(at AC IOV range) OE 47, P. a P. 25p.

HI -FT STEREO
HEADPHONES
iis.isse.1 to the highest
proexible standard. Fitted
Am. speaker units with
.oft padded ear muffs.

d j °stable headband.
o ohm. impedance. Com-
plete with Eft lead and
'demo lack plug.

E247 PjD P.

Battery operated 4 -channel audio miler providing four
separate inputs. ooze 6  3  21n. suitable toe crystal micro-
phone low Impedance micro-
phone, with transformer,
radio, tape, etc. Mae. input
1 Sr. Max. output 2.50. Gaon
6 dB. Standard Dick plug
socket input*, phonoplugs
output. Attractive teak
wood grain Ankh ease.
MONO 3
MODEL w- MODEL£3*47 I. 16p

E.M.I.
LOW NOISE
CASSETTES
in library cases

711ei 4Sp
4110 .1.1.1 !,p. 6Sp

4,1115p. I'. lop

LOW -NOISE
COMPACT CASSETTES

Screw fixing -fully guaranteed.
In Library cases.
EACH 3 for 6 for 10 for

C60 29p 81p [I.56 0.50

C90 40p t1.11 j (2.16 L3.50

CI20 52p [I-40 [2.76 [4.50

P. * P. 10p each (3 and goer 150

PREMIER RADIO
23,TOTTENHAM COURT ROAD, LONDON, W.1 Tel:01-636 3451 -1 pr.477-1

- - - -
Publishes approximately the third Friday of each month by IPC Magazines Ltd., Fleetway House, Farringdon Street, London, F..C.4A 4A D. Printed in England by Index Printer.Ltd.,
Dungt.ble, Beds. Sole Agents for Australia and New Zealand -Gordon A notch (A/81a) Lto. South Africa -Central New. Ageocy Ltd.: Rhodesia and Zambia -K ingstons Ltd.: East Africa -
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Build yourself a TRANSISTOR RADIO
WITH AFTER SALES SERVICE

ROAMER 10 WITH VHF INCLUDING AIRCRAFT
10 TRANSISTORS. 9 TUNABLE WAVEBANDS, MW1,
MW2, LW, SW1, SW2, SW3, TRAWLER BAND. VHF
AND LOCAL STATIONS ALSO AIRCRAFT BAND
B.11.. Ferrite Rod Aerial for 51W/I.W. Retractable, chrome plated Te.escopic Aerial.
for peak ((lion wave and VHF listening. Push Pull output 11.1lig 60010W Transistors.
Car Aerial and Tape Record Sockets. 10 Transistors pl. 3 Diodes. Fine tone moving
coil speaker. Ganged Tuning Condenser with VHF section. Separate coil for Air-
craft Band. Volume on/off. Wave Change and tone Control. Attractive Case in black with
silver blocking. Size x 7. x V. Easy to follow instructions and diagram.. Parts
price lint and easy build plane 80p (FREE with parts). Earpiece with plug and switched
socket for private listening 809 extra.

ROAMER

EIGHT

Mk I
NOW WITH
VARIABLE
TONE CONTROL
7 Tunable Wavebands: MWI, MW2, LW, SW1, 8W2,
14W3 and Trawler Band. Built in Ferrite Rod Aerial
for MW and LW. Retractable chrome plated Tele-
scopic aerial for Short Wave.. Push pull output using
600mW transistors. Car aerial and Tape record socket..
Selectivity *witch. 8 trannistore plus 3 diodes. Fine tone
moving coil speaker. Air spaced ganged tuning con-
denser. Volume/on/off, tuning, wave change and tone
control.. Attractive cue in rich chestnut shade with
gold blocking. Size 9 x 7 x din. approx. Easy to
follow instructions and diagrams. Parts Price List
and Easy Build Plans 55p (FREE with parts).
Earpiece with plug and switched tiocket for private
listening 90p extra.

Total building cost £698 P a(Overseas P. & s: I Inc 45p.

POCKET

FIVE
3 Tunable Wavebands:
MW, LW, Trawler Band
with extended M.W.
band for easier tuning
of Luxembourg, etc.
7 stages -5 transistors and 2 diode.,
supersensitive ferrite rod aerial, tine
tone moving coil epeaker. Attractive black and gold
case. Sire 51 x If x 34 In. Easy build plane and
Parts price list 10p (FREE with Petit,

Total building costs £229 "(Overseas I'. & P. 63p) lue.239

AltVeeNeele.SWIS.glegIeeleeP.ge-sesses,os...,/,,..gs.

ROAMER

SEVEN

MK IV

7 Tunab e Wave
bands: MWI, MW2,
LW, 14%1, SW2,
SW3 and Trawler
Band. Extra Medium waveband provides erier tuning
of Radio Luxembourg, etc. Built in ferrite rod aerial
for MW and LW. Retractable 4 section 24in. chrome
plated telescr plc aerial for SW. Socket for -2.ar Aerial.
Powerful -3usn.pull output. 7 translators ant 2 diodes,
fine tone nuving coil speaker. Air spaced ganged
tuning ccndsneer. Volume/on/off, tuning and wave
change controls. Attractive case with carrying handle
Size 9 x 1 n 4in. approx. Easy to follow I istructions
and diagrams. Parts price list and easy build plans
16p (FREE with parts).
Earpiece with plug and nwilchro ((orket or private
1141rning :Op extra.

Total building cost

28.50
P. I & Ins. Lop

(Overseas P. & P. II)

Total building costs £5598 P. P.&(Overseas P. A P. Cl) os 45p.

TRANSONA

FIVE

5 TRANSISTORS

AND 2 DIODES

MINS.

3 Tunable Wavebands: MW, LW and Trawler Band.
7 stage -5 transistor. and 2 diodes, ferrite rod aerial.
tuning condenser volume control, fine tone
moving coil speaker. Attractive ease with red speaker
grille. Size Et x 41 x If in. Easy build plans aunt
Parts price let 10p (FREE with parts/.

Total building costs £250 P. a(Overseas I'.& P. 63t) Ins. 2.1p

ge-gegilegliseeneleelleellyileelleer

NEW! "EDU-KIT"
BUILD RADIOS. AMPLIFIERS. ETC..
FROM EASY STAGE DIAGFAMS. FIVE
UNITS INCLUDING MASTEF UNIT TO
CONSTRUCT.
COMPONENTS INCLUDE:
Tuning Condenser: 2 Volume Controls: 2 Slider
Switches: 3 inch Speaker: Terminal Ably,: Ferrite Rod

Aerial: 3 Plugs and Sockets: Battey Clips: 4 Tag
Boards: Balanced Armature Usit 10 Transistors:

Diodes: Resistors: Capacitor.: If tixe r Knobs.
Unita once constructed are detachable
from Muter Unit, stab Ing them to be

stored for future use. Ideal for
Schools, Educational authorities and
all those interested in rat io construction

All parts including £550 P. "Case and Plans Ins. 32P
(Overseas I'. & I'. 111

FULL AFTER CSALES  Open 10-1, 2.30-4.30 Mon. -Fri. 9-12 Sat.
Ilisrs side entrants " Layells" Shop

SERVICE

ROAMER

SIX
6 Tunable Wave
bands: MW, LW,
8W1, SW2, SW3,
Trawler,band plus
an extra Medlimi
waveband for
euler tuning
of Luxembourg
etc. Sensitive fer-
rite rod aerial and
telescopic aerial
for Short Waves.
3in Speaker. 8
stages -8 transistor. and 2 rawer Attractive black.
case with red grille, dial and black knobs with polished
metal inserts. Size 9 x 61 x 211in. approx. Easy build
Mane and parts price list 15p (FREE with parts).

Total building costs £3.98 P. P. a(Oterseae & I'. El) Ins. 30p

TRANS

EIGHT

8 TRANSISTORS

ant 3 DIODES

6 Tunable Wave
bands: MW, LW,
SW1, 8W2, SW3
and Trawler Band.
Sensitive ferrite rod aerial for M.W. and L.W. Tsle
@topic aerial for Short Waves. 31n. Speaker. 8 improved
type translator. plus 3 diodes. Attractive case in
black with rest grille, dial and black knobs with polieked
metal inserts. Size 9 X fif x 241n. approx. Push pull
output. }tat tery economiser switch for extended battery
life. Ample power to drive a larger speaker. Parts
pri, list and easy build plans 2.6p (FREE with parts).

Total building costs £448 P. (Oversee. P. & P. al) Ina 34

RADIO EXCHANGE CO
61a HIGH STREET, BEDFORD. Tel. 0234 52367

I enclose £ please send items marked

ROAMER TEN 0 ROAMER SEVEN
ROAMER EIGHT 0 TRANS EIGHT
TRANSONA F VE 0 ROAMER SIX
POCKET FIVE 0 EDU-KIT

Parts price list and plans for

Name

Address

(Dept. E.E.15.1



U.K's LARGEST ELECTRONICS CENTRES!
HENRY'S RADIO LTD. EDGWARE ROAD, LONDON, W.2.

Now
oP

404-406 ELECTRONIC COMPONENTS & EQUIPMENT 01-402 8381
354-356 HIGH FIDELITY & TAPE EQUIPMENT 01-402 585414736

EN ! 309 PA - DISCO °LIGHTING HIGH POWER SOUND 01-723 6963
303 BARGAIN STORE SPEC AL OFFERS All Mail to 303. Edgware London W2 1 BW

ea Pr."

ALL YOUR ELECTRONIC REQUIREMENTS WITHIN 200 YARDS. CALL IN AND SEE FOR YOURSELF

'THE' TEXAN
20 20 WATT INTEGRATED
I.C. STEREO AMPLIFIER
* FREE TEAK CABINET ;V::;c:zi 4 I
FEATURES. New shot design with 6 - IC's, IC
Sockets, 10 silicon transistors, 4 rectifiers, 2 zeners.
Special Gardeners low field slim line former.
Fibre glass PC panel. Complete chassis work.
HIGH QUALITY & STABILITY ARE PREDOMINATE FEATURES
-DEVELOPED BY TEXAS ENGINEERS FOR PERFORMANCE.
RELIABILITY AND EASE OF CONSTRUCTION.
FACILITIES. On/off switch indicator, headphone socket
separate treble, bass, volume and balance controls, scratch and
rumble filters, mono/stereo switch. Input selector; Mag. P.U.
Radio Tuner, Aux. Can be altered for Mic.. Tape, Tape -head, etc
(Parts list Ref. 20 on request).
Constructional details Ref. No. 21 30p

//`
SPECIAL
KIT PRICE

£28.50 PaP45p

(As featured in "Practical Wireless"
May to August 1972)

* SLIM
DESIGN WITH

SILVER TRIM
Overall chassis size

14r x 6" x 2" high
COMPLETE WITH FREE TEAK CABINET
Designer approved kits distributed by Henrys!

LOW COST HI-FI SPEAKERS
E.M.I. Size 13r x 8k". Large Ceramic Magnet.
TYPE ISO 6 watt, 3, e or 15

ohms C220. Post 22p.
TYPE ISO TC Twin cone ver-

sion 1.2.15. Post 22p.
TYPE 450 10 watt with twin

tweeters and crossover. 3, 8
or 15 ohms. 13-85. Post 25p

TYPE 350 20 watt with E
and crossover. 8 and 15 ohms
a .70: Post 28p.

POLISHED CABINETS 150. 150TC 450 14-60. Post 30p.
ASSEMBLED IN POLISHED CABINETS (8 ohms)
SERIES 6 (Assembled 150 T, CI per pair 116.50. Post 70P
SERIES 8 (Assembled 450) per pair L1895. Post 70p

ML -3 MW/LW
TUNER to BUILD

Uses Mullard Module. Slow
motion tuning. Built in
battery. Ferrite -aerial. Overall

size 7" x 2r x 3d". TOTAL COST TO BUILD
L4.85. Post 15p. All parts sold sep ly. Leaflet No. 6
"BANDSPREAD" PORTABLE TO BUILD

Printed circuit all transistor design
using Mallard RF/IF Module. Medium
and Long Wave bands plus Medium
Wave Bandspread for extra selectivity.
Also slow motion g d tuning, 600
mW push-pull output, fibre glass PVC
covered cabinet, car aerial. Attractive
appearance and performance.
TOTAL COST TO BUILD a .9(I,

p_p. 32o. (Battery 22p). All parts sold separately -Leaflet No. 2

CATALOGUE
Fully detailed and illus.

d covering every
aspect of Electronics -
plus data, circuits and
information. 10,000 Stock
lines at Special Low Prices
and Fully G d.

as Post
PRICE 55r Paid

(40p FOR CALLERS)

PLUS! FIVE 10p
VOUCHERS

Send to this address -
HENRY'S RADIO LTD.
(Dept. E E ) 3 ALBEMARLE
WAY, LONDON, E.C.I.-
for catalogue by post only.
All other mail and callers
to "303" sea above.

TEST EQUIPMENT Just a selection!
SE250B Pocket Pencil Signal Injector LI -90
SES00 Pocket Pencil Signal Tracer 11.50
THL33D Robust 2K/Volt L4-55 with case £4.95
TEI5 Grid Dip Mater 440 KHz-280 mHz L1345
500 30 KIV Multimeter (925

With leather case L10.50
200H 2OKIV Multimeter L4.20. With case L495
AFIOS SOKIV Multimeter ' 50. With case 19.50
U434I ACIDC Multimeter with transistor tester with steel

case 110.50
TE2OD RF Generator 120KHz-500MHz LI5 -95. Carr. 35p
TE22D Audio Generator 20Hz-200KHz L17. 50. Carr. 35p
CI -5 3' Pulse Scope 10Hz-10mHz 0900. Carr. 50p
TE65 Valve Voltmeter 28 ranges L1750. Carr. 40p

ALL NOMBREX MODELS IN STOCK

PA -Disco -Lighting 00;/06.'UK's L Range -Write ddb/0bnotphone or call in. Details and
demonstrations on request.
DJ3OL 3 Channel sound to light unit, 3KW. c2975
DJ4OL 3 channel Mic (built-in) to light., 3kW. 1.311175
DI705 70 watt Disco ampimixer. 149.95
DISCOAMP 100 watt amp/mixer, L66 -SO
D J105S 30 watt Disco amp/mixer. (32.75
Anti -Feedback Quality Mic., CII50
0J500 50 watt PA Amplifier 14400
GROUP 300 150 watt rots "Group" Valve Amplifier C11600
FIBRE OPTICS LIGHTING. - MICS. EFFECTS. PROJECTORS.
SPOTS. DIMMERS - STANDS. MIXERS. SPEAKERS.
Everything for PA - Disco - Lighting.
FREE Stock List Ref. No. 10
 PORTABLE DISCOS - DETAILS ON REQUEST
 CREDIT TERMS FOR CALLERS
B UILD THIS VHF FM TUNER
5 TRANSISTORS 300 kc(s BAND-
WIDTH. PRINTED CIRCUIT, HIGH
FIDELITY REPRODUCTION. MONO
AND STEREO
A popular VHF FM Tuner for quality
and reception of mono and stereo.
There is no doubt about it -VHF FM
gives the REAL sound. All parts sold
separately. Free Leaflet No. 3 & 7.
TOTAL LiS 97, p.p. 20p. Decoder Kit 0-97.
Tuning meter unit L1.75
Mains unit (optional) Model PS900 047. Post 20p
Mains unit for Tuner and Decoder P56/12 13-23. Post 20o

SINCLAIR PROJECT 60 MODULES
-SAVE POUNDS!
Z30 L3 -S7; Z50 L437
STEREO 60 PZS 1397

17.97; PZB L4 77
PZ6 L6 37; PACKAGE DEALS

Post 25p
Transformer for PZ8 L2.95 2stZ30, Stereo 60, PZ5 LIS 95

Active Filter Unit C4-45 2gZ30, Stereo 60, PZ6 L18.00
Stereo FM Tuner 11695 2.,<Z50, Stereo 60, PZ8 L20-25

IC12 AIM; Q16's 05 pr. Transformer for PZ8 L2-95
Post etc. 209 per item PROIECT 605 KIT /1995

MORE OF EVERYTHING AT LOW PRICES ALWAYS AT HENRY'S
All the parts you need plus Data and Circuits - Get a Catalogue - it's all in there!
Prices subject so change without notice E. & O.E.

RECORD DECKS
CHASSIS (POST St3p)
SP25/3 L10.2.5 HT70 L1450
MP60 19.95 MP6I0 L12. 95
AP76 L17 -9S GL75 all 30
PLINTH/COVERS

(State Model)
SP25/MP60/610 13-30 post 40p
AP76 44-50 post 40o
CART/PLINTH/COVER

(Post 70P)
(HL) MP60,G1100H/PC 1111-50
MP610/SC5MD/TPD2/PC

11945
AP76/M756SM/PC 132.S0
AP96/M7S6SM/PC £39.95
(HL)) AP76/G1300/PCHLH/PC £11195

T70/G800SP25/G /T800POI /PC cu. 50
(HL) 2025/9TAHCD/PC

L13 -95
MP60/SCSMO/PC L17-25
(HL) GL75/G800E,PC 141.95
(HL) GL75/G800/PC 13895

ULTRASONIC
TRANSDUCERS

Operate at 40kc s up to 100
yds. Ideal remote switching
and signalling. Complete with
data and circuits.
L5 90 per pair. Post 10p
MARRIOT TAPE HEADS
4 TRACK MONO or
2 TRACK STEREO
'17' High Impedance C200
'18' Med. Impedance L2.00
'36' Med-Low Imp. L3 50
Erase Heads for above 75p
'63' 2 track mono -

Hi Imp. LI -75
'43' Erase Head for above 75p
POWER INTEGRATED

CIRCUITS
Plessey SL403D-3 watt with
8 page data, layouts and
circuits CI -50. P.C. Board
60p. Heat Sink 14p.
Sinclair IC12-6 watt with
data and circuits 11110.
TH9013P-20 watt Power
Amp Module 1.457.
TH9014P-IC Preamp LI -50.
Data/Circuits for above
No. 42 10p
7 SEG & NIXIE TUBES

(Post ISp per 1 to 6)
XN3, XNI3, GN6 0-9 side
view with data, Hp.
GNP -7, GNP -8 0-9 side view
with decimal points and data,
95p.
30I5F 7 seg 12 each. CI per
4 with data.
12 and 24 hour clock circuits
Ref. No. 31 ISp.
Miniature Amplifier
5 transistor. 300mW o/p.
Fitted volume and sensitivity
control, 9 volt operated.
/175 each P/P 15p.
Quality Slider Controls
60mm stroke singles and
ganged. Complete with knobs.
5K, 10K, 15K, 100K, 250K,
500K.
I meg. Log and Lin. 40p each,
10K, 25K, 50K, 100K, 250K,
Log and Lin ganged. 60p each.

Hi-Fi & Tape Equipment
Acknowledged
as U.K.'s
Largest
Stockists
with Lowest
Prices Plus
12 months
Guarantee.
Write or call
for FREE
16 page lists
(Ref. N. 17)

Transi - - SCR'S -
Rectifiers - Triads, etc.
LATEST BROCHURE Ref.
No. 36 on request. or sea
our earlier page

309 354-356-404-406 Open 6 days a week 9am - 6pm (303 closed Thurs.) All Stores open all day Saturday.

H MORE OF EVERYTHING AT THE RIGHT PRICE ALWAYS AT HENRY'S H




