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Build yourself a TRANSISTOR RADIO
WITH AFTER SALES SERVICE

ROAMER10 WITH VHF INCLUDING AIRCRAFT
10 TRANSISTORS. 9 TUNABLE WAVEBANDS, MW1,
MW2, LW, SW1, SW2, SW3, TRAWLER BAND. VHF
AND LOCAL STATIONS ALSO AIRCRAFT BAND
Built in Ferrite Rod Aerial for MW/LW. Retractable, chrome plated 7 section Telescopic
Aerial, can be angled and rotated for peak short wave and YELP listening. Push Pull output
using 600mw Transistors. Car Aerial and Tape Record Sockets. 10 Transistors plus 3
Diode.. Fine tone moving coil speaker. Ganged Tuning Condenser with VR1° section.
Separate coil for Aircraft Band. Volume on/off. Wave Change and tone Control. Attractive
Case In black with silver blocking. Size 9° x x 4". Easy to follow instructions and
diagrams. Parte price list and easy build plans flOp (FREE with parte). Earpiece with plug -
and switched socket for private listening Efflp extra.

ROAMER

EIGHT

Mk 1
NOW WITH
VARIABLE
TONE CONTROL
7 Tunable Wavebands: 11WI, 1092, LW, SWI, SW2,
SW3 and Trawler Band. Built In Ferrite Rod Aerial
for MW and LW. Retractable chrome plated Tele-
scopic aerial for Short Waves. Pueh pull output using
600mW transistors. Car aerial and Tape record socket..
Selectivity witch. 8 translators plus 3 diodes. Fine tone
moving coil speaker. Air spaced ganged tuning con-
denser. Volume/on/off, tuning, wave change and tone
controls. Attractive case in rich chestnut shade with
gold blocking. Size 9 x 7 x 4in. approx. Easy to
follow instruotions and diagrams. Part. Price List
and Easy Build Plans 2.5p (FREE with parts).
Earpiece with plug and switched socket for private
listening 83p extra.

Total building cost £7.68 "(Overseas P. & P. 41.01,) Ins. 47p.

POCKET

FIVE
8 Tunable Wavebands:
MW, LW, Trawler Band
with extended M.W.
band for easier tuning
of Luxembourg, etc.
7 stages --5 transistors and 2 diodes.
supersensitive ferrite rod aerial, fine
tone moving cot) speaker. Attractive black and gold
ease. Size 50 x 16 x 36in. Easy build plans and
parte price list 100 (PELEE with parts).

Total building costs E
Ins.24p2.5fl

P.P.
air(Overseas P. P. 65p)

'Overseas. P. a P. 1.1-05,

ROAMER

SEVEN

MK IV

Total building cost

29.35
P. P. a Ina. 52p

Overseas P. C P. ¢1.05)

7 Tunable IN'ave-
hands: 31W1, MW2,
LW, Sarl, SW2,
SW3 and Trawler
Band. Extra Medium waveband provides easier tuning
of Radio Luxembourg, etc. Built in ferrite rod aerial
for MW and LW. Retractable 4 section 241. chrome
Plated telescopic serial for SW. Socket for Car Aerial.
Powerful push-pull output. 7 transistors and 2 diodes.
fine tone moving coil speaker. Air spaced ganged
tuning condenser. Volume/on/off, tuning and ways
change controls. Attractive case with carrying handle
Size 9 x 7 x 41n. approx. Easy to follow instructions
and diagrams. Parts price list and easy build plans
259 (FREE with Parts).
Earpiece with plug and switched socket for private
listening 839 extra.
Total building costs £6.58 P. F.&(Oversee. P. a P. 51 05) Inc. 47p.

TRANSONA

FIVE
0

5 TRANSISTORS 4

AND 2 DIODES \

3 Tunable Wavebands: MW, LW and Trawler Band.
7 stage -5 transistors and 2 diodes. ferrite rod aerial.
tuning condenser volume control, fine tone
moving coil speaker. Attractive ease with red speaker
grille. Size 69 x 4} x Ilin. Easy build plans and
parts price list 10p (FREE with parts).

Total building costs 22.-/K p.p..
(Overseas P. P. 6.1P) ler Ina 25p

NEW! "EDU-KIT 39

BUILD RADIOS, AMPLIFIERS, ETC.,
FROM EASY STAGE DIAGRAMS. FIVE
UNITS INCLUDING MASTER UNIT TO
CONSTRUCT.
COMPONENTS INCLUDE:
Toning Condenser: 2 Volume Controls: 2 Slider
Switches: Fine Tone Moving Coil Speaker: Terminal

Strip: Ferrite Rod Aerial: 2 Plugs and Socket..
Battery Clips: 4 Tag Boards: Balanced Armature

Unit: 10 Transistors: 4 Diodes: Resistors:
Capacitors: Three r Knobs. Unite once
constructed are detachable from Master
Unit, enabling them to be stored for
future use. Ideal for semis, Educational
Authorities and all theme interested in
radio construction.
Parts price list and easy build plans 252
(FREE with parts).

All parts including £6.05 Ins.Case and Plans 23ap

FULL AFTER 3 Callers side entrance "Lavells" Shop
SALES ' Open 10-1,2.30-4.30 Mon. -Fri. 9-12 Sat.
SERVICE PLEASE NOTE: ALL PRICES NOW INCLUDE VAT

ROAMER

SIX
6 Tunable Wave-
band.: MW. LW.
SW1, SW2, SW3
Trawler,bandplus
an extra Medium
waveband for
easier toning
of Luxembourg
etc. Sensitive fer-
rite rod aerial and
telescopip aerial
for Short Waves.

Speaker.
stages -6 transistors and 2 diodes- Attractive black
case with red grille, dial and black knobs with polished
metal inserts. Size 9 X 51 x 2lln. approx. Easy build
plans and parte price list 26p (FREE with parts).
Total building costs 24.38 F. P.(Overseas P. a P. ¢l 05) Ins. Sip

TRANS

EIGHT

8 TRANSISTORS

and 3 DIODES

6 Tunable Wave-
bands: MW, LW,
SW1, SW2, SW3
and Trawler Band.
Sensitive ferrite rod aerial for M.W. and L.W. Tele-
scopic aerial for Short, Waves. 3in. Speaker. 8 improved
type transistors phis 3 diodes. Attractive case in
black with red grille, dial and black knobs with polished
metal inserts. Size 9 x x Situ. approx. Push pull
output. Battery economiser switch for extended battery
life. Ample power to drive a larger speaker. Parts
price list and easy build plans 250 (FREE with parts).

Total building costs
(Oven.. P. P. g1-05) 24.95Ins. 3:19

RADIO EXCHANGE CO
61a HIGH ST., BEDFORD,
Reg. r.o. 783372

I enclose £ please

ROAMER TEN
ROAMER EIGHT 
TRANSONA FIVE 
POCKET FIVE El

Parts price list and plans for

Name

MK40 *ISA. Tel. 0234 52367

send items marked.
ROAMER SEVEN
TRANS EIGHT
ROAMER SIX
EDU-KIT

E

Address

(Dept. E.E.19.)



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

Ever had Component Problems ?
/Problems of choosing your components?

2Problems of getting them quickly?
3 Problems of locating a supplier?

OR I have creE
RAO

ated a caDtal

LTD

organisation that between them solve
your problems simply & economically

1.401vIe f!cf,4,5t9N-rs

Only 55p. plus 20p POSTPACKING

POST THIS COUPON
with cheque or P.O.for 75p.

The price of 75p applies only to customers
In the U.K. and to BFPO addresses

PUT US TO THE TEST
FIRST YOU'LL NEED THE CATALOGUE.
SEND COUPON with 75p CHEQUE or P.O.
YOU'LL NEVER SPEND 15 BOB BETTER !

The Catalogue is crammed full with details of 6,785 items,
of which about 1,750 are illustrated. It costs only 75 pence,
including post and packing, and each copy contains 10
vouchers worth 5p each.
Of course, you can call at our shop (we're open 9 to 5.30
Monday to Saturday, except Wednesday 9 to 1) and get
just what you want straight off the shelf. Incidentally, a
catalogue bought this way will cost you only 55 pence.
Whether you order by post or buy over the counter you
should join our Credit Account Service. It's the simple
and convenient way of buying all your radio and electronic
components. We supply pre -paid envelopes and order
forms, and no matter how many orders you send us you
make only one payment per month. Full details and entry
forms are in the catalogue.

Tiomimuswommmissivieimumaimissemil maitmaani

1

46;1 1
Name

I

L

Address

HOME RADIO (Components)LTD. (Regn. No. London 912966) I
Dept. EE, 234-240 London Road, Mitcham CR4 3HD

=use
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QUALITY STEREO AT BUDGET PRICES!
The STEREO 20
The 'Stereo 20' amplifier is mounted, ready wired and
tested on a one-piece chassis measuring 20 cm x 14 cm
x 5-5 cm. This compact unit comes complete with on/
off switch, volume control, balance, bass and treble
controls. Attractively printed front panel and matching
control knobs. The 'Stereo 20' has been designed to fit
Into most turntable plinths without Interfering with
the mechanism or, alternatively, Into a separate cabinet.
Output power 20w peak Input 1 (Cer.) 300mV Into 1M
Freq. res. 25Hz-25kHz Input 2(Aux.) 4mV Into 30K
Harmonic distortion Bass control ±1245 at 60Hz
typically 0.25% at 1 watt Treble con. ± 14dB at 14 kHz

03.48 free p. & p.

STABILISED POWER
MODULE SPM80 £3.25
AP80 especially designed to power 2 of the ALSO Amplifiers, up to 15 watt
(r.m.s.) per channel simultaneously. Embodies latest circuit techniques
incorporating complete short circuit protection. With the addition of the
Mains Transformer MT30, will provide outputs of up to 1.5 amps at 35 volts.
Size: 63 mm x 105 mm x 20 mm. These units enable you to build Audio
Systems of the highest quality at a hitherto unobtainable price. Ideal for
many other applications including:-Disco Systems, Public Address,
Intercom Units. etc. Handbook available. 10p.

TRANSFORMER BMT80 1.215 p. & p. 27p.

AL50 HI-FI AUDIO AMP
50W pk 25 (RMS)
01% DISTORTION
 Frequency Response 15Hz to 100,000-1dB.
 Load -3, 4, 8 or 16 ohms.
 Supply voltage 10-35 Volts.
 Distortion-better than 0-1% at 1kHz
 Signal to noise ratio 80dB.
 Overall size 63 mm x 105 mm x 13 mm.
Tailor made to the most stringent specifications using top quality com-
ponents and incorporating the latest solid state circuitry the ALSO was
conceived to fill the need for all your A.F. amplification needs.
FULLY BUILT-TESTED-GUARANTEED.

BRITISH MADE only 0.58 each

STEREO PRE -AMPLIFIER
TYPE PA100
Built to a specification and NOT a price, and yet still the greatest value on the
market, the PA100 stereo pre -amplifier has been conceived from the latest circuit
techniques. Designed for use with the ALSO power amplifier system, this quality
made unit incorporates no less than eight silicon planar transistors, two of these
are specially selected low noise PNP devices for use in the input stages.
Three switched stereo inputs, and rumble and scratch filters are features of the
PA100, which also has a STEREO/MONO switch, volume, balance and con-
tinuously variable bass and treble controls.
SPECIFICATION:
Frequency response 20Hz-20kHz ±1dB Bass control
Harmonic distortion better than 0:1% Treble control
Inputs:1. Tape head 1.25mV into 50k.(1 Filters: Rumble (high pass)

2. Radio, Tuner 35mV into 50kf) Scratch (low pass)
3. Magnetic P.U. 1 -5mV Into 50K12 Signal/noise ratio

All input voltages are for an output of 250mV. Input overload
Tape and P.U. inputs equalised to RIAA curve Supply
within ±1dB from 20Hz to 20kHz. Dimensions
SPECIAL COMPLETE KIT COMPRISING 2 AL30's,
I SPM100, 1 ONTO) & I PA100 ONLY £25311 FREE p. & p.

*15413 at 20Hz
15dB at 20kHz

100Hz
8kHz
better than +65dB
+26dB
+35 volts at 20mA
292 x 82x 35 mm.

only £1315

BPKITS Guaranteed Satisfaction or Money Back

Please send all orders d rest to warehouse and despatch department Gifo.No. 388-7000

BI-PAK, P.O.OX 6, WARE, HERTS"
VEROBOARD

VEROROAROS GIVE A PROFESSIONAL

FINISH TO YOUR WORK

0.1" and 0.15"pitch, plain and copper
clad universal circuit boards.
AVAILABLE ram VOL:R ;MAL Re ,AiLER.

TRADE DISTRIBUTOR N. Rose !Electr3cali Use. leedon.VV.C.1.

VERO ELECTRONICS LTD

rAIIVTMIL%f".11.`L',.:°`°.

Vary the strength
of your lighting with a

4111111.0............".001102.111111W

The DIMMASWITCH is en 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 sre 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, 50Hx. The DIMMASWITCH has
bait -in radio interference suppression:

600 Watt £3.52 Kit Form 02. 97
300 Watt f2-97 Kit Form ce47

All plus lOp post and packing.
PRICES INCLUDE VAT.

Please send C.W.O. to:-

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

hospitals, local authorities, etc.

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: 62-60 post paid.

CREATE "PHASE" EFFECT ON YOUR
RECORDS, TAPES ETC., UNIQUE CIRCUITRY

ENABLES YOU TO CREATE PHASE

EFFECT AT THE TURN OF A KNOB. OPER-
ATES FROM 9v BATTERY (not supplied)
COMPLETE KIT OF COMPONENTS WITH
PRINTED CIRCUIT BOARD & FULL INSTRUC-

TIONS. KIT PRICE: £2.80 post paid.

MAIL ORDER ONLY.

S.A.E. ALL ENQUIRIES.

DABAR
ELECTRONIC
PRODUCTS

98e, LICHFIELD STREET,
WALSALL, STAFFS. WS1 11JZ
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PREMIER 800
STEREO AMPLIFIER

(As usedin
SYSTEM '800')
A truly high quality stereo amplifier -compare the
specification, compare the price. Output: 5 watts per
channel. Frequency response: 30-20,000 Hz 2 db.
Distortion: 1% Output Impedance 8 ohms nom. Inputs
equalised to R.I.A.A- 31agnetic 4mV. Cerande 100mV.
Toner 100mV. Tape 106mV. Tape out 150mV. Din
sockets for inputs and outputs. Controls: Bass, Treble,
Volume, Balance, Selector. Mono/Stereo switch.
Stereo headphone socket. Attractive slim line design
black leatherette cabinet with aluminium frost panel.
Size 125'a 65' a 21".

ONLY 216.50 Carr. 50p.
31k. la Version available with Teak Finish Cabinet.
£17-87. Carr. 50p.

PREMIER HI-FI STEREO SYSTEMS
SYSTEM "800"
Consists of the Premier 800 Mk. II all transistor stereo amplifier (described
left) Garrard auto/manual record player unit fitted stereo/mono cartridge
with diamond stylus and mounted in teak finish plinth with cover and two
cloth front loudspeaker systems. -absolutely complete and supplied ready to
ping in and play. The 800 31k II amplifier has an output
of 5 watts per channel with inputs for ceramic and
magnetic pick-up, tape and tuner also tape output
socket and headphone socket. Controls: Bass, Treble,
Volume, Balance, Selector. Mono/Stereo switch,
Headphone socket. Power on/

aluminium front panel. Size:
off. Teak finish cabinet with 236 .59
1251n x 611n x 25in.

Carr. £1.75

SYSTEM "TWO"
as above but with
slotted front teak
finish loudspeakers,
Garrard SP25 Mk. III
and magnetic cartrklge.

246.50
Carr. S1-75

SYSTEM "THREE"
This consists of ICI-INGER NIC103 stereo amplifier giving 6
watts rms per channel with Bass, Treble, Volume and
Balance Controls. Inputs for Magnetic and Ceramic pick-up,
tuner, tape in and out. Stereo headphone socket. Garrard
SP25 317s. III in teak finish plinth with cover and fitted
Sonotonc 0TAICCD diamond stereo cartridge. A pair of
HET Speakers size 1W x 105' E60.00 C""'
x 0' fitted EMI units complete £1.75

the inatelfing system.

FREE
LEADS

AND PLUGS
SUPPLIED
WITH ALL
SYSTEMS

PREMIER PARAGON
STEREO AMPLIFIER

Gives the best pos-
sible reproduction 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

sophistication that is usually only found with amplifiers
costing twice its price. It has bass and treble slide con-
trols, volume and balance knobs, and eight push -buttons.
There's also a standard stereo lack socket on the front
panel, pins a ceramic/magnetic cartridge switch and a
mains outlet socket on the back panel_
SpecificationS 10 + 10 watts Into 8 ohms. Power/frequency
response: OdB 10 watts into 8 ohms -3dB 201I2 - 25KHz.
Distortion typically less than 0.25%. Inputs for Magnetic
pliono (4mV) Ceramic phono (66rnV) Radio/Tape (100mV).

filters. Teak finish cabinet. Size: 125" x
x 105'.

£30.80 P. & P. 50P.
PREMIER STEREO SYSTEM '64'
Consists of the Premier Paragon Stereo Amplifier.
Garrard SP25 111 in teak finish plinth with cover and
fitted Goldring G800 stereo magnetic cartridge plus a
pair of Marsden gall A.m. 100 Loudspeaker Systems.
Complete with Free leads and plugs. ERA Carr.

Insurance £1.75

VERITAS STEREO/MONO SOUND MIXER
Battery operated audio mixer. Size el x 3 x tin. suitable
for CryStal microphone low impedame microphone.
with transformer, radio, tape,
etc. Max. Mout 1.5v. Max.
output 2fiv. Gain 6 dB.
Standard jack plug socket
inputs, phonoplugs output.
Attractive teak wood grain
finish case.

parmrrn PRICE

E.M.I. 13 x8in.
HI-FI SPEAKERS
Fitted two 25in tweeters and
crossover network. Impedance
8 or 15 0127/1. Handling capa-
city 10W. Brand new.

£311 "P

NEW PREMIER COMPACT
STEREO
SYSTEM

-6666
All transistor stereo amplifier mounted
into teak finish plinth with cover and
Garrard 2025 T/C autochanger and
a pair of matching teak finish cloth
front speaker systems.
* Output 4 watts rms per channel.
* Separate volume, bass, treble and

balance controls.
* Stereo/Mono ceramic cartridge.
* Tape/Tuner input and Tape output

sockets.
* Complete with all leads ready to

11SC.

PREMIER Carr. &
PRICE ONLY L3 I

vA7
Ins. Ll -50

GARRARD SP25 MK
III SINGLE RECORD
PLAYER FITTED
GOLDRING 800 MAG-
NETIC STEREO CAR-
TRIDGE. COMPLETE
IN TEAM PIM-TR
WIT/ COVER.

PREMIER PRICE

216.86
P. it P. 61

QUALITY RECORDING TAPE
SPECIALLY MANUFACTURED IN U.S.A. FROM EXTRA STRONG
PRE -STRETCHED MATERIAL. THE QUALITY IS UNEQUALLED.
TOCNSIL1SED to ensure the most permanent base. Highly resistant to break-
age, moisture, heat, cold or humidity. High polished splice free finish. Smooth
output throughout the entire audio range. Double wrapped -attractively boxed.
TT3 3' 450' POLYESTER
DT3 35' 600' POLYESTER
SP5 5' 600' P.V.C.
LP5 5- 900' ACETATE
DT5 5' 1200' POLYESTER
LPB 51' 1200' ACETATE

40p DT6 55" 1800' POLYESTER £1
02p ITS 55' 2400' POLYESTER £2-05
48p 5P7 7' 1200' P.V.C. OSP
55p LP7 7' 1800' ACETATE 821,
82p DT7 7' 2400' POLYESTER £1-37
82p TT7 Y 3600' POLYESTER £2 75

TAPE SPOOLS 3' 5p, 5", 51, 7' 9P.
Post and Packing 3' 5p, 5' ,55', Sp, 7' 10p (3 reels and over Post Free).

"Lttesold" Soldering Iron. Lightweight
A," pencil bit. Ideal for regular beach
use and around the home. 25 watts.
240 volt A.C. 1165 P. P. 16p -

ALL PRICES INCLUDE VAT

NEW BRANCH NOW
OPEN

56 GEORGE STREET,
LONDON WI H 5RF

Tel: 01-935 7197

METER BARGAIN
MODEL LT 102 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.
150, 600 (1,000 opV). AC Voltage: 15,
150, 600 (1,000 opV). DC Current:
150mA. Resistance: A.100K ohms.
(centre 2.5K ohms) 52.71 p. S p. 25p
complete with test leads and battery

HI-FI STEREO
HEADPHONES
Designed to the highest
possible standard. Fitted
.sin. speaker malts with
soft padded ear miffs.
adjustable headband.
8 ohms impedance. Com-
plete with Eft lead and
stereo Jack plug.

22'47 i'7 P.

ROGERS
RAVEN8BROOE
SEMI-PROFESSIONAL
MODEL (as illustrated).
(List £18.50).

PRICE £12.10
AR AS £6.05AS

SENHEISSER £9,88HD414
P. S P. 25p each

E.M.I.
LOW NOISE
CASSETTES
in library cases
C60 49p
C20 71 p
C120 93p
P. -4 P. 10p

LOW -NOISE
COMPACT CASSETTES

Screw fixing -fully guaranteed.
In Library cases.

EACH 3 for 6 for 10 for

C60 3Ip 89p £l'71 L2.75

C90 44p 41-22 C2.37 E3.85

C120 57p LI.54 13.03 14-95

P. B P. 10p each (3 and Over 15p)

PREMIER Riumo
23,TOTTENHAM COURT ROAD, LONDON. VV.1 Tel- 01-636 3451 [11:--77-71
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Would you spend
an hour a day

to earn more money
in Electronics

Television - Radio?
If you're willing to give up one hour or more a day

we can help you get into the lucrative growth industries of
electronics, television, radio.

And if you're already in, we can help you get on!
With our know-how and our wide experience in teach-

ing, plus your determination to study, we can turn your
interest into the technical knowledge you need for success.
Once you've got the qualifications you need, you'll be in a
good position to take full advantage of the opportunities
which exist today in all fields of electronics - in television
(colour and black,'white) and in radio. (We teach you the
theory and practice of valve and transistor portable cir-
cuits while you build your own 5 valve receiver, transistor
portable and high grade test instruments).

With ICS you study at home - at your own pace, when
you choose, in the time you've got available. Your ICS
tutors will give you all the help and encouragement you
need to pass any exams you want to take.

Don't waste another day. Take your first step now
towards a better paid, more assured future. Send for your
FREE Careers Guide today.

ICS your key to the door
of opportunity

Tick or state subject of interest and post to:
International Correspondence Schools, Dept. 231 H,
Intertext House, Stewarts Road, London SW8 41.4.

Subject of interest

Society of Engineers Graduateship (Electrical Engineering)
C & G Telecommunications Technicians Certificates
C & G Electrical Installation Work
C & G Certificate in Technical Communication Techniques
MPT General Certificate in Radio Telegraphy
Audio, Radio & TV Engineering & Servicing

0 Electronic Engineering, Maintenance, Engineering
systems, Instrumentation & Control systems

ri Computer Engineering and Technology
Electrical Engineering, Installations, Contracting, Appliances

Self -build radio courses

Name

Address

Occupation. Age

LeAcciedited by the Council for the Accreditation of Correspondence Colleges sr

ALL PRICES NOW
INCLUDE VAT

GARRARD SP25 Mk. I I I

Special Purchase. Limited num-
ber available
Garrard SP25 Mk. III £15.67
Goldring G800
Teak plinth and tinted cover
All leads supplied.
Please add £1-48 P. & P. & Ins.

TURNTABLES
Please add 82p P. & P. & Ins.
Garrard SP25 Mk. III
Garrard AP76 f1732
Garrard SL658 £13-03
Garrard 401 E26.12
Garrard Zero 100 (Auto) £34-76
Garrard Zero 100 (Single) £32-17
BSR MP60 £8.74
Goldring GL72 £1919
Goldring GL72JP £3414
Goldring GL75 £25 19
Goldring GL75JP £3019
Goldring 101IP.C. £17.54
Wharfedale Linton + cart. £2502
Thorens TDI25AB Mk. II. £8114
Thorens 12.5 £5426
Thorens TDI60 AB & C L46.50

TUNERS
Please add 93p P. & P. & Ins.
Amstrad Multiplex 3000 £2542
Rogers R; brook FET4

(Chassis) P.O.A.
Rogers Rfbrook FET4

(Cased) £3345
Rogers Rfbourne FET4

(Chassis) P.O.A.
Rogers Rjbourne FET4

(Cased) £41-25
Sinclair PRO60 (Module) £1419
Sinclair 2000/3000 Tuner £26- 12
Leak Delta FM (Cased) £4944
Leak Delta AMIFM (Cased) £5643
Alpha Highgate FTI50 £3350
Metrosound FMS -20 £3432
Pioneer TX 500A £48-40
Pioneer TX 600 £6545

TUNER/AMPLIFIERS
Please add £1 P. & P. & Ins.
Alpha Highgate ISO £4334
Pioneer SX 440 £63-41
Pioneer SX 525 £87-23
Pioneer SX 626 £119-35
Leak Delta 75 £110-00
Goodman, One Ten £8855
Goodmans Mod90 £7590
Rocal 150 £43.61
Rotel 200 £55-27
Rogers Ravensbrook

(Teak cased) £67-26
Rogers Rflarook (Chassis) £62-26
Alpha FR 3000. New product £61.32

All prices correct
at time of press

E. & 0. E. end ore
subject to

alterations.

Global's GOLDEN
 Guarantee 

WE GUARANTEE TIUT %WNW l DAYS OF PURCHASE -

If ANY ITEM OF GOODS IS FOUND TO SE stamen.).
DUECTIVE WE WILL REPtACE TNE sot GOODS

WITHOUT cuisnas. AFTER 7 DAYS GOODS ARE
COVERED BY MANUFACTURERS I/ MONTHS

GUARANTEE.

AMPLIFIERS
Please add 93p P. & P. & Ins.
Amstrad 8000 Mk. II
Amstrad IC2000
Amstrad Integra .4000
Alpha Highgate FA300
Alpha Highgate FA400
Leak Delta 30
Leak Delta 70
Metrosound ST2OE
Metrosound ST60
Pioneer SA600
Pioneer SASOOA
Pioneer SAI000
Rogers Rfbrook (Chassis)

£16-50
£28-38
L2.5-30
635.91
E40-64
£5104
£63 25
£27-17
f51-26
E67-43
£3536

£108-67
L41.19

Rogers Rf brook (Cased) £45-04
Rogers Rfbourne (Chassis) £5428
Rogers R/bourne (Cased) E58-24
Sinclair PR060 2 X Z30IPZ5 £16.39
Sinclair PROS° 2 X Z30;PZ6 E19-47
Sinclair PROM 2 X Z50,,PZ8I

Trans £25-24
Sinclair AFU (Filter Unit) £4.95
Sinclair 605 £21.45
Sinclair 2000 Mk. II £24 14
Sinclair 3000 Mk. II E-31-02
Wharfedale Linton E48.23
Teleton SAQ 307 £25-41
Rotel RA3I0 £35.20
Rotel RA6I0 £56-87

SPEAKERS
Please add £165 per pair
P. & P. & Ins.

Price per pair
Amstrad 138 £14-02
Wharfedale Denton 2 L26-23
Wharfedale Linton 2 £32 83
Wharfedale Melton 2 650.60
Wharfedale Dovedale 3 L68 31
Celestion Ditton 120 £35.31
Celestion Ditton 15 £43.31
Celestion Ditton 25 £9229
Celestion County (new prod.)L31-68
Goodman, Double Maxim 642-29
Goodmans Meexo 3 £51 -37
Goodman, Magister £84-42

Special bulk
purchase

E3.02*
Plus 71p P. & P. & Ins.
Finished in teak veneer with tinted
dust cover. (Fully assembled). For
Garrard SP25; 2025TC; 3000;
AT60; 2000; 2500; 3500; 5100;
1025; SL65B; BSR, McDonald MP60.
£3-08. P. & P. 7lp.
For AP76; AP75: SL72B; SL75;
sLvsa.. £451 + 7lp. P. & P.
& Ins.
Also finished in walnut to match
Japanese equipment -at no extra.

CARTRIDGES
Please add I 1p P. & P. & Ins.
Goldring 0850 £3.08
Goldring 0800 44-34
Goldring G800E £698
Goldring G800 Super E £12 10
Shure M3D £3-85
Shure M44E £5-06
Shure MDSE £5.00
Sonoto e 9TAHC El -43

LOBAL
DISCOUNT WAREHOUSES

Dept( EE5) 174 Pentonville Road, London, N1. Telephone 01-278 1769
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue,

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

6 p m_ LATE NIGHT FRIDAY 7 p.m,
MAIL ORDERS- Oder with conliden,e tnd Postai order Cheque.

. money Ordou, Sank Draft or Cash be Registered
Mail CALLERS Please note mat cheques can only be aicepted rogetner
wilt, cheque cards loot Barclay Card]

2 minutes from KING'S CROSS. EUSTON & ST. PANCRAS
on main road Irtading to the East and West Country
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(All prices include V.A.T.)
YES, "YOU'VE GOT THE WHOLE WIDE WORLD IN
YOUR HANDS"! ALMOST UNBELIEVABLE! Think of
the year 1984 and what might be produced then-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 SUPER-
SEDES 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 E19.47-a mere fraction of
even today's Russian miracle price! We challenge you to
compare performance and value with £80 radios!  Send quickly,
after receiving goods test 7 days, refund if not delighted.
Elegant black & chrome finish facia, set in fabulous Cabinet
built case-constructed of fine Russian hardwood in beautiful
Teak Veneer finish-prevents vibration, ensures purer and
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 indicator 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 space communi-
cations. Yes, EVERY WAVEBAND instantly at your fingertips
including Standard Long, Medium, Short and Ultra Short
Waves to cover the four corners of the earth during 24 hours
a day including all normal transmissions. VHF: FM,USW,
AM: LW, MW, SW, gets, locally, local and new stations
not yet operational, and messages from all over the world!
Expensie 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 and tone! Press -
button dial illumination! Take it anywhere-runs economically
on standard batteries or direct through battery eliminator from
220/240V AC mains supply. Internal ferrite rod aerial plus built-in
"rotatable" telescopic aerial extending to 39 ins approx. It's also
a fabulous CAR RADIO. Can also be used through extension
amplifier, tape recorder or public address system. SIZE
I4ins x 10iins x 4tiris overall approx. Magnificently designed,
made to give years of perfect service. (U.K. service facilities and
spares available for years and years to come, if ever necessary!).
With WRITTEN GUARANTEE manual with simple operating
instructions and circuit diagram. ONLY £1947 (with mains/
battery eliminator fl /62 extra). BOX, POST, ETC. 55p.
 BUT WAIT, for only 50p extra 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
t une into the U.K., when abroad. (NO GUESSING! NO MESSING!)
PLUS Standard 'Ionglife' batteries PLUS ultra sensitive
earphone for personal listening (Sorry-We cannot change these new radios for any earlier model purchased.)

THOUSANDS DIMES REDUCED to INCHES?
1973 RUSSIAN RADIO TECHNOLOGY
HRINKS THE WORLD! COMPUTERISED?

TH S'FAAST!

E UIYt

).

marty's ASTRAD
17

' RTABLE RADIO &COMMUNICATION

RECEIVER

YES ,24L nu es
SHRuNK TO ONIS14611Ax43

inches appror--'.

28
TRANSISTORS
AND DIODES!

WAVEBANDS:
STANDARD LONG and MEDIUM

efrs 5 SHORT WAVEBANDS
Has ULTRA SHORT WAVES

(V.H.F. "LPL; )

BOX

L£19
POST47 ETC.

55P
MAINS/BATTERY
ELIMINATOR 1.62 extra

r-
MOE

ast

'MAGIC EYrtuning
level indicator

FIRST TI E EVER!
*NOW AVAILABLE WITH

fabulouitOMPUTERISED"
WORLD TUNING GUIDE!
NO MORE GUESSWORK -
I NSTANT DATA at your fingertips -

enables you to TUNE IN A FLASH to

transmissions the world over!

Combined

V.H.f AMIEM
RADIO and
CASSETTE

TAPE RECORDER
& PLAYER

WITH REMOTE
CONTROL MICROPHONE

('.411 prices include V.A.T.)
Shopertunities "thunder" ahead with an offer that's FANTASTIC (ev n
by our standards!). We've snapped up 500 magnificent machines. Latest sensation
in the world of sound! First-class makers! Fabulous VHF, AM/FM Radio
AND Cassette Tape Recorder & Player combined and it also runs off
standard batteries or mains. (Simply plug in the 220,240V. AC line cord.)
Record and play back anything, anywhere! RECOMMENDED RETA L
PRICE GENUINELY £44! WE OFFER AT ALMOST HALF _PRICE:
Wonderful features! * Press -button Keyboard  Control Panel or late t
MASTER SWITCH CONTROL! *"MAGIC EYE" Visual Battery check/
recording level indicator or built-in automatic Leveller! * Separate
ON/OFF and HI -LO volume controls! * Heavy duty built-in speaker!
* Earphone (for personal listening or "monitoring-) and extension speaker
sockets! * Remote control microphone! * Built-in swivel telescopic
extension aerial (24in. approx.)! Magnificently made case with carry
handle. (DESIGNS VARY SLIGHTLY.) Takes standard 30, 60, 90 or 120 -
minute Cassette Tapes obtainable everywhere. 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-gets, locally, 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 earl You could pay (Efs more for a Car
Radio or Car Cassette player ALONE! OUR FANTASTIC PRICE ONLY
£2240, carr. etc. 39p. Complete with simple instructions, remote control
rnicrophon with on,/off switch and microphone stand. WITH WRITTEN
GUARANTEE. Send quickly, after receiving goods-test 7 days-refund
if not delighted. BONUS Batteries and Cassette Tape 2Sp extra if req.

SHOPERTUNITIES LTD.

ail

VAVE1511.
FeAiVPAIPV AC DC BATTERY/MAINS

elle
TAPE

RECORDER
&PLAYER
With remote

control

microphone.

FIRST

CLASS

MAKERS

WE COULD
CHARGE UP TO

£26.97!
OUR 141.76
WEI.' I

POST ETC.
4 r 34p

(*All prices include V.A.T.)
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 LI I -76! Due to our cut price we cannot
name first-class makers-but rest assured you're getting one of the BEST!
Expensive "PIANO KEYBOARD" CONTROL PANEL(or latest MASTER
SWITCH control) AND AUTOMATIC LEVEL CONTROL No fiddling
with awkward tape 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 self contained-record anywhere, indoors or out!
Runs on standard batteries AND 220/240v. AC mains. Separate jacks for
remote control microphone, etc. Size S -in. x Sin. x 2iin. approx. Design can vary
slightly. With carry handle. WRITTEN GUARANTEE and full instructions,
(Recommended selling price C2697!) OUR PRICE ONLY L11-76, post etc.
34p. °Send quickly, after receiving goods test 7 days-refund if not
delighted. BONUS OFFER (one per customer)-Cassette tape, set of
standard batteries, AND microphone stand all fer 55p extra, if req.- - - - - - - - - - - - - - - - - -

COMMERCIAL TRAVELLERS Please note: Merchandising office '
I at our Holborn Store. (PERSONAL SHOPPERS WELCOME I

AT BOTH STORES).- - - - - - - - -
Dept. EE/I9, 164 UXBRIDGE ROAD (facing Shepherds Bush Green),
LONDON WI2 BAG. (Thur. 1, Late night shopping Fri. 7).

Also at 37/39 HIGH HOLBORN (opposite Chancery Lane). LONDON, W.C.I. (Thurs. 7) BOTH OPEN MON. TO SAT. 9 until 6.
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BOA& 12-75
50-0-60pA 22-70
1004tA 1270
100-0-100GA 1270
200G.A. 2270
500p.4 12.55
1mA 1250

VEIC !LAE EE

CLEAR
Type SW.100 100 x 80 mm.

50pA 88.80
50-0-50g.A. 23.80
100µA 23.80
100-0-100pA 13.70
500GA 83.50

88 40
20V. D.C. £3.40
50y. D.C. 13-40
300V. D.C. 18-40
1 amp. D.C. £8.40

PLASTIC

5 amp. D.C. 23.40
300V. A.C. 13.40
VII Meter .. 24.15

Type SD.830 82.5mm x 110mm Fronts
10mA .... 22 50
50mA .... 12.50
100mA .. 12.50
500mA .. 22.50
1 amp RE 50
5 amp 1250
10 amp 22.50
5V. D.C. 8250
10V. D.C. 2250
20V. D.C. 22-50
50V. D.C. 22-50
300V. D.C. 22-50
15V. A.C. 2275
300V. A.C 22.75
VU Meter 2800

Type 50.640 63.5mm x 85mm Fronts
60uA 22-00 500mA 8235
50-0-50p-4. 22.65 1 amD £2.35
10012A .... 2255 5 amp 22.85
100-0-100GA £2.55 10 amp 12 86
200GA .... 12-55 5V. D.C. 2235
600p-4. .... 2286 20V. D.C. 22 35
lmA 1285 50V. D.C. 22.35
5mA 22-85 sOov.D.C. £2.86
10mA 22E5 15V. A.C. .. 22.40
50mA 29-35 300V. A.C... £2.40
100mA 12-85 VU Meter 82.70

Type 51).460 46mm x 59.5mm Fronts
50pA 22-40
50-0-50p.A 12.35.
100pA. 2285
100-0-100GA 12.85
200pA £285
600pA 22-20
linA. 8815
51A 22.15
10mA 8215
50mA 22.16
100mA 2215
600mA 22-15

1 amp 22.1s
5 amp 22.15
10 amp. - 22-15
5V. D.C. 4215
10V. D.C. 1215
20V. D.C. 12-15
604. D.C. 12.16
300V. D.C. 22.15
15V. A.C. 22.80
300V. A.C. £2.30
VU Meter 22-55

*MOVING IRON -
AU. OTHERS MOVING COIL

Please add POStage

PANEL
Type MR.85P. 4iln. x *tin. fronts

50mA .... 23.10
100mA .... £310
500mA .... 23-10
1 amp 23-10
5 amp £310
15 amp. £3.10
30 amp 1320
20V. D.C. 23 10
50V. D.C. 23-10
150V. D.C. 13.10
300V. D.C. £3.10
15V. A.C. £3.10
300V. A.C £310

Meter Ina 23.15
VU Meter 23.95
1 amp. A.C.* 23-10
5 amp A.C. £3.10
10 amp. A.C.` 28.10
20 amp. LC.* £3.10
30 amp. A.C. 23.10

...... ':

504LA £3-95
50-0-50pA 23.40
100pA 23.40
100-0-100gA 23.80
200p.A £3.80
500pA 23.20
500-0-500AA 28-10
lml 88.10
1-0-1mA 2310
5mA 28-10
10mA 23.10

Type MR.52P. 211n. square fronts
501.1A. £3.40 10V. D.C. .. 12-20
50-0-60µA 2285 20V. D.C. .. 12.20
100/4A £2.85 50V. D.C. .. 12.20
100-0-100pA 22.75 300V. D.C. 82-20
500p.A ..  22.55 16V. LC. .. £2.30

12.20 300V. A.Ce. 22-30
5mA 22 20 8 Meter lniA 22.30
10mA VU Meter 13-50
50mA 1 amp. A.C.  12-20
100mA 22 20 5 amp. A.C.  22.20
500mA 22 20 10 amp. A.C. 1220
1 amp 22-20 20 amp. A.C.  2E.20

amp £2.20 30 amp. A.C.  12-20

Type MR.65P. 33'n. x 3iin. fronts
50p.k £3-70 10V. D.C. .. 12.40
60-0-50pA 23.00 20V. D.C. .. 12-40
1000A 13 00 60V. D.C. .. £2.40
100-0-100µA £2.90 150V. D.C. 22.40
200/./A 22.90 300V. D.C. 22.40
500/2-4. £2.85 15V. A.C. .. 22-55
600-0-500µA 22.40 50V. A.C. 22.55
1mA 22.40 150V. AZ... £2.55
5mA 22-40 $00V. A.C. 22.55
10mA £2.40 500V. A.C. 22.55
50m.A. 22-40 8 Meter lmA 22.80
100mA 22 40 VU Meter .. 13.70
500mA 22.40 50mA A.C.  22.40
1 amp 22.40 100mA A.C.  22 40
5 amp 12.40 200mA A.C. *8E-40
10 amp 22-40 600mA A.C.  22.40
15 amp EE 40 1 amp. A.C.  8E-40
20 amp. £2.40 5 amp. A.C.  £2-40
30 amp. ... . 22 55 10 amp. A.C.  12.40
50 amp. 22.75 20 amp. A.C.  £2.40
5V. D.C. £2.40 30 amp. A.C. .12.40

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

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

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

METERS "SEW" BAKELITE
PANEL METERS

Type MR.65. 31in. square frontsType MR.38P. 1 21132in. square fronts

50i4A 22.80
50-0-50kA 2210
100GA 22-10
100-0-100pA 21-96
20014A 21.95
500p.A ta-so

---600-0-500pA 21.75
1mA 8115
1-0-1mA 81-75
2criA 8115
5mA 21-75
10mA 1175
20mA 1115
50mA 21.75
100mA 21-75
150mA 2115

200mA .... 2175
300mA .... 21-75
500mA .... 21-75
750mA .... 21.75
1 amp 11.75
2 amp 81.75
5 amp 21-75
10 amp 81.75
8V. D.C. 11.75
10V. D.C. £1.75
I5V. D.C. 21.75
20V. D.C. 21.75
60V. D.C. 11-75
100V. D.C. 22.-75
150V. D.C. 11-75
300V. D.C. 21-75
500V. D.C. 81.75
750V. D.C. 21-75
15V. A.C. Alas
soy. A.0. 11-85
150V. AZ. 2185
300V. A.C. 11E5
500v. A.C 11435

Meter ImA 2145
VU Meter aso

Type MR.45P. 21n. square fronts
50pA £2.50 5 amp 21.85
50-0-501.-A 22.80 10V. D.C. 81.85
1000A ... 12.80 20V. D.C. 81-85
100- 0-100µA 22.05 50V. D.C. 21-85
200pA .... £2 05 300V. D.C. 21.85
600µA ..... 11.95 15V. A.C. 22.00
500-0-500µA 21-85 300V. A.C 12.00
lmA 21.85 E Meter lmA 22.05
5mA 11.85 VU Meter .. 12-50
10mA ... 11.85 1 amp. A.C.  21E5
50mA 11-85 6 amp. A.C.  1145
100mA 21.85 10 amp. A.C.  21.85
500mA 85 20 amp. A.C. .1125
1 amp 11.85 30 amp. A.C.  11-85

"SEW" EDGWISE METERS
Type PE.70. 3 17/ 32in. x I 1532in. a

liin. deep
50i.tA 13-40 500AA 18.05
r0-0-50mA 1330 ' k 12-70
100µA .. 23.80
100-0-100/2A £3.20 300V. A.C. 12.70
200pA . 23420 VU Meter L8.75

25µA 13.85
50p.A 1100
50-0-50p.A £2-80
100gA 22110
100-0-200/4A £2 -SO

22.45
500-0-5004a 2E15

1215
1-0-1mA 2E-15
5mA 12.15

12.15

£2.15

1 amp 12-15
6 amp £215
15 amp. 22-15
30 amp 22 15
50 amp. 12.16
5V. D.C. 22-15
10V. D.C. 12-15
20V. D.C. 42.15
50V. D.C. 12.15
150V. D.C. 82.15
300V. D.C. 12.15
50roV, D.C. 22-40
100mV. D.C. £2-40
30V. A.C. 1.2.20
50V. A.C £2-20
160V. A.C. 12.20
300V. A.C. £2.20
500mA A.C.* 22.15
I amp. A.C.  22-15
5 amp. A.C.  12.15
10 amp. A.C.  22.15
20 amp. A.C.  22.15
30 amp. A.C. *12.15
50 amp. A.C. *12.15
VU Meter 18-40

Type S-80 80 mm. square fronts
501.A £3.50
50-0-50p4 63.40
1000A £3.40
100-0-100p-4 2.330
500GA £3.06
lmA. 22-S5
20V. D.C. 22.85
Soy. D.C. 12.85
300V. D.C. £2.85
1 amp. D.C. 12.85

5 amp. D.C. 28-85
300V. A.C... 2285
VII Meter .. 1310

"SEW" EDUCATIONAL
METERS

Type ED.I07. Size
overall 100mm x
90mm x 108mm
A new range of high
quality moving coil
iustrumenta ideal
for school experi-
ments and other
bench aPplicatlons.
3' mirror male. The

meter movement is easily accessible to
demonstrate internal working. Available
in the following ranges:
50pA £5.50 20V. d.c. . 1A.85
100pA 25.10 50V. d.c. .. 24.85
lmA 24-85 300V. d.c. PA.85
50-0-50µA 25.10
1-0-1mA 14-85 Dual range
IA d.c. £4.85 500rnA/SA. d.c. £2.10
5A d.c. - - 14.85 5V/50V d.c. 25.10
10V d.c. £4.55

High quality ceramic construction. Windings embedded in vitreous
enamel. Heavy duty brush wiper. Continuous rating. Wide range
ex -stock. Single hole fixing, fin. dia. shafts. Bulk quantities available.
25 WATT. 10/25l50/100/250p000000/2600 or 5000 ohms, 90p. P. & P 10p.
60 WA17. 10/20/50/100/2601600/100012600 or 5000 ohms. 13.-15 P. & P. M.
100 WATT. 1/5/10/25/50/100/250/500/1000 or 2500 ohms. 11-65 P. & P. 15p.

"YAMABISH1" VARIABLE VOLTAGE TRANSFORMERS
Excelled qualiby  Low pries  Immediate delivery

8-280 General Purpose Bench Moonting
1 Amp
2-5 Amp £8.05
5 Amp 111.75
8 Amp 215.90
10 Amp 1E250
12 AMP 223.80
20 Amp 249-00
25 Amp 258-00
40 Amp 182-50

6-260B Panel Mounting
1 Amp 67.00
2.5 Amp es-os

Please add postage
ALL MODELS

INPUT 230 V 50/60 CYCLES
OUTPUT VARIABLE 0-280

VOLTS
Special discounts for quantity

AUTO TRANSFORMERS
01115/250V. Step up or step down.
shrouded.

80 W 52-10 P. & P. 18p
150 W 22.70 P. & P. 105
300 W 13.80 P. a P. 232
500 W 25-25 1. & P. 332

1000 W 17.50 li' & P. 38p
1500 W 110.20 P. & P. 435
2250 W 117-25 P. & P. 50p
5000 W 235 00 P. & P. £1

Fully

230 VOLT A.G.
50 CYCLES

RELAYS
Brand new. 5 sets of
changeover contacts at
5 amp rating. 509 each.
P. & P. 10p (100 lots £40)
Quantities available.

MCA.220 AUTOMATIC
VOLTAGE
STABILISER

Input 88 125 VAC or
176 250VAC. Output 1.20V
AC. or 240 VAC. 200 VA
rating. 211.97. care. 50p.

BH.00 1 HEAD
SET AND BOOM
MICROPHONE
Moving CoiL Ideal for
language teaching, com-
monicationa. Headphone
Imp. 16 ohms. Micro-
phone imp. 200 ohms.
14-52. P. & P. 16p.

240° Wide Angle ImA Meters
MW 1-6 60mm square 1297
MW 1-8 80mm square 14-97

P. & P. extra

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

voltage and current
Input 220/240V AC.
Size 185 x 85 x
10.5mm. 1897
P. & P. 25p.

PS.200 REGULATED P.S.U.
Solid state. Variable output
6-20 volt D.C. up to 2 amp.
Independent meters to
monitor voltage and cur-
rent. Output 220/240 V.
A.C. Size 75- x Sr x ar.
114-97. P. & P. 25p.

PS.10008 REGULATED
POWER SUPPLY
Solid state. Output 6, 9
or 12 volt DC up to 3

e. '0411) amps. Meter to monitor
fell current. Input 220/240v

AC. Size x 55 x 86'.
£11-97. P. & P. 25p.

230V140V SMITHS SYNCHRONOUS
GEARED MOTORS
Built in gearbox. All brand
new and boxed. 30 EPEE
CW; 2 RPR CW; 20 BPII
CW; 2 12P11 ACW: 30
ERE CW:
505 each Past 12p.

LB4 TRANSISTOR
TESTER
Tests PNP or NPN tran-
sistors. Audio indication.
Operates on two 1-5v bat-
teries. Complete with all
instructions, etc. S4-50.
P.& P.20 p.

Tests ICO and B.
PLOP / NEN. Operates
from 9v battery. Com-
niete with all In-
structions, etc. OWL
P. & P. 20p.

HOMER INTERCOMS
Ideal for home.
office, stores, fac-
tories, etc. Supplied
complete with bat-
teries, cable had
free instructions.

2 Station. 82.97. S Station 1.525, P. & P. 15p.
4 Station 18.82, P. & P. 17p.

SEND SAE FOR LIST OF

SEMI CONDUCTORS & VALVES

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

Also see next three pages
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MULTIMETERS kr EI/ERY purpose,/
1560 POCKET
MULTIMETER
High -precision at low-cost.
Ranges: D.C. 15V, 130V,
1,000V (10,000 opv). A.C.
15V, 150V, 100V (1,000
opv). D.C. Current 150mA.
Resistance 100k ohms.
1116. Post 1611.

MODEL 1092
TESTMETER
6,000 O.P.V.

- 0/3/16/150/300/1200 V.
D.C. 016/30)300/600 V.

01300#,A/300 MA
0/10K/1 meg fl
Decibels -10 to +16db
8215 each +169 P. & P.

L

HIOKI MODEL 720X
20.000 O.P.V.
Overload protection
5/25/1001500/1000 VDC.
10/50/250/1000 VAC.
50µA/250mA. 20K/2

* ohm. -5 to +62db.
14-97. P. A P. 15p.

me

H OKI M 730X
30,000 O.P.V. Overload
protection. 6)30/60/300!
600/1200 VDC. 12160/120/
600/1200 VAC. 604+A/30
mA/300 mA. 2K/200 /2
megohm. -10 to +63db.
18.50. P. a P. 159.

KAMODEN 72.200
MULTITESTER
High sensitivity tester.
200,000 o.p.v Overload
protection. Mirror scale.
Ranges:
0 /46 /-3) / 30 / 1201
600 / 1200V. D.C.
0 / / 12 / 60 / 300
11, 200V. A.C.
0 / 0),(A/ 1.2mA / 120mA/
600mA / 12A. D.C.
0 / 12A. A.C.
- 20 to + 68dB.
0 / 2K 1200K 12 meg/
200 meg ohms.
818.95. Post 30p

MODEL 7E-200
20,000 O.P.V. Mirror scale,
overload protection. 0/5/25/126/
1,003V. D.C. 0/10/60/260/
1,000V. A.C. 0/60 12.11250
0160K /6 meg -20 to +62db.
82-95. P. & P. 15p.

MODEL 500
30.000 Q.P.V. with over-
load protection mirror scale
0/4/215/10/26/100/2601500/
1,000v. D.C. 0/2.6/10/28/
100/260/300/1,000V. A.C.
0/50µA/5/110/500mA. 12
amp. D.C. 0/60/K/6 Meg./
80 Mega
89-87. Post paid.

HIOKI MODEL 750X
50,000 o.p.v. 43 ranges 0-0.3
to 1.200v D.C. 0-3 to 1,200v
A.C. 0-304.21300mA. 0-3K/30
meg ohms. - 10 to + 17dB.
03.97. Post 20p.
HT100134 MULTI -METER
Features A.C. current ranges.
100,000 o.p.v. Mirror Scale,
Overload protection.
0/-5/2-5/10/50/250/500/1000 V
D.C.
0/24/10/60/25011000 V. A.C.
0/10/250p.A/24125/260 31A/
10 Amp. D.C.
10 Amp A.C. 0/20K/200K /
2 MEG/20 MEG. - 20 +62db.
132.50. P..2 P. 25p.
370 WTR MULTI -METER
Features A.C. current ranges.
20,000 o.p.v. 00/2.5/10/30/
250/500 1000 V. D.C.
0/24110/60/2601500/1000V AC
0/50uA/1/101100mA/1/10 Amp
D.C.
0/100mA/1/10 Amp AC
0/5K/50K/500K/5 MEG/ 50
MEG.
-20 +62db.
115. P. & P. 25p.

.101;

RUSSIAN 22 RANGE MULTIMETER
Model 13437 10,000 o.p.v.
A first class versatile in-
strument manufactured in
U.S.S.R. to the highest
standards. Ranges: 2.15/10/
50/2601500/1000v D.C. 2.5/
10150/250/500/1000v A.C.
DC Current 100wA/1/10/
100mA/1ii. Resistance
300 ohms/3)30/300K/3m 0.
Complete with batteries.
test leads, instructions and
sturdy steel carrying case.
OCR PRICE Min. P. & P. 25p

ROUND SCALE TYPE PENCIL TESTER
MODEL T.S.68
Completely portable, simple
to use pocket sized tester.
Ranges 0/8/30(000V AC
and DC at 2,000 o.p.v.
Resistance 040K ohms.
ONLY 11-97 P. & P. 13p.

LT60I
MULTIMETER
New style 20,000
o.p.v. pocket -multi -
meter. 5/25/50/250/
500 / 2500 V. D.C.
10 I 50 1 100 / 200 / 1000V.
A.C. 60)1A / 250mA. OK / 6
meg ohms. -20 to + 22 dB.
18-75. Post 20p.

MODEL TH-12
20,000 o.p.v. Overload pro-
teotion. Slide switch selector
0 / .25 / 2.5 / 10 / 50 / 260 /
1000V. D.C. 0 / / 50 / 250/
1000V. A.C. 0 / 50p,A / 25 /
250mA. D.C. 0 / 3K / 30K /
300K) 3 meg - 20 to + 50dB
14-97. Post 169.

MODEL TE-300
30,000 O.P.V. Mirror scale,
overload protection 0(-11/3/15/60/
300)1,200V . D.C. 0/6/30)120/500/
1,200V. A.C. 0/80AA/6mA/
60mA/300mA/600mA. 0/8K/
80K/800K/8 meg. ohm -20 to
+63 db. 15-97. P. & P. 15p.

MODEL PL436
20k 11/ Volt D.C. 8k fl/
Volt AC. Mirror scale.
-513/12/30/120/600 V
D.C. 3/3Q/120/600 V
A.C. 60/6000480/600
mA. 10/100K/1 Meg/10
Meg 0 -20 to +48db.
15-97. P. & P. 129.

TMK MODEL TW-50K
46 ranges, mirror scale,
60K/Vol. D.C. 6K/Volt
D.C.: Volta -126, -25, 1.25,
2.5, 5, 10, 26, 60, 126, 250,
600, 1000V. A.C. Volts: 14,
1 6. 10, 25, 60, 126, WO, 600,
1000V. D.C. Current: 25,
50µA, 24, 6, 25, DO. 260.
500mA. 5,10 amp. Resistance:
10K, 100K, 1 M.Ell, 10 MEG
f). Decibels: -20 to +21.5db
18-50. P. & P. 17p.

MODEL
K228A
Taut band
suspension.
Overload
Protection.
Polarity
reversing
switch. 30,000 o.p.v.
01.5/2.5 1 16 1 50 /250/
600 / 1000 / 2500V. D.C. 0 / 16 / 501 150 /
500 / 1000V. A..C. 0 / 60gA / 6 / / 160/
500mA / 6A D.C. 0 / 3K / 300K / 3 meg.
4895. Post 20p.

HIOKO MODEL 700X
100,000 O.Y.V. Overload
protection. Mirror scale.

12
-3/0/300/43/1-2/60011-3/3120/6/0V12/30DC /601

1.6/3/6/12/30/60/100/300/600/
1200 V. A.C.
15130µA/3/6/30/60/160/300mA
6/12 AMP. DC. 2K/200K/2
Meg/20 Meg ohm -20 to
+63dE.I19-50. P. Or P. 20p.

MODEL C-7080 EN
Giant 8' mirror scale.
20,000 o.p.v. 0 / .26 / 1 /
24 10 / 60 / 250 1000 /
5000V. D.C. 0 / 2.5 / 10 1
60 / 250 / 1000 / 6000V.

0 / 50/sA / 1 10 100 /
500mA / 10 amp. D.C.
0 / 2K / 200K / 20 meg
- 20 to + 50 d8.
818.95. Post 35P.

U4312 MULTIMETER
Extremely sturdy instrtunent for general
electrical use. 667 o.p.v.
0/4/14/74/80/60/150/300/
600/900 VDC and 75mV.
0/.3/1.5/7-5/30/60/160/300
600/900 VAC.
0/300pA/14/6/15/60/150
6004./1.5/6 AMP. D.C.
0/1.6/6/16/60/150/600MA/
1.5/6 AMP. AC.
oNoorvseisoK 0.
Accuracy DC 1%. AC 1.5%.
Knife edge pointer, mirror scale. Comp de
with sturdy metal carrying case, leads and
instructions. 19-50 plus P. & P. 25p.

Selected TEST EQUIPMENT
FTC -40I TRANSISTOR TESTER

Full capabilities for measuring
A, B and ICO. NPN or PliP.
Equally adaptable for check-
ing diodes. Supplied complete
with instructions, battery and
leads.
87.50. Post 20p.

41. gits*

Model S-100TR MULT1METERi
TRANSISTOR TESTER
100,000 o.p.v. mirror scale/
overload protection. 0/-12/
-6/2/12/30/120/600 V DC.
8003fA/1 202/0300.0 mVA Al2 .

A0/M12P

DC. 0/10 K/1 MEG/100KEG.
-20 to +50db. 0-01-2 MPD.
Transistor tester measures
Alpha, beta and Ice. Complete
with batteries, instructions
and leads saa-so. P/P 25p.

MODEL 449A IN
CIRCUIT TRAN-
SISTOR TESTER

Checks true A.C.
beta In / out. Checks
Into. Checks diodes
in / out. Checks
SCR, etc. Beta
HI 10 - 200,

LO 2 - 50. Icbo 0-6000)0.. 220/240 V A.C.
operation
117.50. Post 25p.

KAMODEN NM. 7208
F.E.T. V.O.M.
Input impedance 10 meg
ohms.
Ranges:
0 / / 1 / 2.5 / 10 / 501
260 / 100017. D.C.
0 25 / 10 / 50 / 260 /
1000V. A.C.
0 1 25µA / 25 1 260
MA D.C.
- 20 to + 62dB
0 / 514 / 30K / 500K / 5meg/
500meg ohms.
21445. Post 3On

MODEL L-55 FET
V.O.M.
Input impedance 10 meg

/.3 1.2/ / 30 /
120 / 800W. D.C. 0 / 3 /
12 / 80 / 120 / 020W. A.C.
0 / 120µA / 120mA D.C.
0/ 1K / 100K / 10 meg
/100 meg ohms
115-97. Post 15P.

CI.5 PULSE
OSCILLOSCOPE

For display of pulsed
and periodic waveforms
In electronic circuits.
VERT. AMP. Band-
width 10MHz. Sensi-
tivity at 100KHz \'EMS/

mm. -1-25; 110R. AMP. Bandwidth 600KHz.
Sensitivity at 100KHz, V RMS/mm.
Preset triggered sweep 1-3,000usec.: free
running 20-200,000Hz in nine ranges.
Calibrator pips. 220 x 360 x 430mm.
115-230V. AC operation.
239.00. Carr. paid.

10.3 PORTABLE OSCILLOSCOPE
Sin. tube. Y amp. Sensitivity
0.1v p-p/C11. Bandwidth
1.5 cps -1-5 31.11z. Input imp.
2 meg CI 25pF X amp.
Sensitivity 0-9v. p-p/CM.
Bandwidth 14ops-800kHz.
Input imp. 2 meg CI 20pF.
Time base. 5 ranges 10 cps
300 kHz. Synchronization.
Internal/external. Illuminated

scale 140 x 215 x 330 mm. Weight 1511b.
220/240V. A.C. Supplied brand new with
handbook. 147-50. Carr. 50p.

RUSSIAN CI -I6 DOUBLE
BEAM OSCILLOSCOPE

5 mcis Past; Band. Separate
Y1 and Y2 amplifiers.
Rectangular Sin. x 4in.
C.R.T. Calibrated trig-
gered sweep from -2 u/sec.
to 100 milli -sec. per cm.
Free running time base 20 c/s-1 me/a. Bnilt-
in time base calibrator and amplitude
calibrator. Supplied complete with all
accessories and instruction manual
237. Carr. Paid.

TE-I 6A TRANSISTORISED SIGNAL
GENERATOR
5 ranges 400kHz-30mHz.
An inexpensive instru-
ment for the handyman.
Operates on Or battery.
Wide easy to read scale.
800kIla modulation.
51 x 54 x 3f In.
Complete with instruc-

tions and leads. 27-97. Post 25p.

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

A new portable
bridge offering ex-
cellent range and
accuracy at low
cost. Ranges: R.
111 114 meg fl
6 Ranges _-15;
.L.1 µ H - 111

HENRYS 6 Ranges 2 = % C.10pF ±1110mFd
6 Ranges M 2%. TUR1.48 RATIO 1 : 1/1000-
I : 1/100. 6 Ranges ± 1%. Bridge voltage at
1,000 cps. Operated from 9 volts. 100µA.
Meter indication. Attractive 2 tone metal
case. Size 71 x 5 xllin. 120. P. & P. 256.

MODEL TE.I5
GRID DIP METER
Transistorised. Operates as
Grid Dip, Oscillator, Absorp-
tion Wave Meter and Oscil-
lating Detector. Frequency
range 440Ke/s-2.8011c/a in
6 coils. 500µA Meter. 9V
battery operation. Size 180 x
80 x 40mm.
112-50. Post 200.

BELCO AF -5A SOLID STATE SINE
SQUARE WAVE C.R. OSCILLATOR

Sine 19 x 200.000 144; Square 18 x 50.000 Hz
Output max.
+ 10 dB.
(10 K ohms)
Operation in-
ternal batteries
Attractive 2 -

tone cane 71.
6. x 2-.
Price 41760.
Carr. 171p.

MODEL MG -I00
SINE SQUARE WAVE
AUDIO GENERATOR
Range 19-220,000Hz
Sine Wave 19-100,000
Hz Square Wave.
Output Sine or Square
wave 10v. P. to P.

Size 180 x 90 x 90mm.
Operation 220/240v. A.C.

217-50. Post 87p.

MODEL AT201
uniDECADE

.

ATTENUATOR
Frequency range 0-
20011Hz. Attenuator

. Il 0-111db, 0.1db step.
ss Impedance 600 ohms.

Max. input power
30dbm. Size 180 x90 x 55mm.

11240. Post 37p.

7E-65 VALVE VOLTMETER
28 ranges. D.C. volts
14-1.500v. A.C. volts
14-1,500v. Resistance up
to 1.000 megohrns. 200/
240v. A.C. operation
Complete with probe and
instructions.
11740. P. & P. 30p.
Additional probes avail-
able: R.F. 69-180:
12-50.

MODEL U43I I SUB -STANDARD MULTI -
RANGE VOLT AMMETER

Sensitivity 330 ohms/Volt
AC and DC. Accuracy

5% D.C. 1% AC. Scale
length 155mm. 0/300/760p.A/

1.5 / 3 /7-6 / 15/ 60 / 75 /
100 / 300 / 750mA 1.5 / 3/
7-5AELP DC 0/ 3/ 7-2 / 16/

SO / 76 / 150 / 300 /
750mA
AMP AC 0 / 75 1 150 /
300 / 750in's- / / 3 /

) 15 / 30 / 75 / 150 / 300 / 75017 DC
0/750mV 1-5 1 3 / 7.5 / 15 / 30 / 75 / 150 / 300
/750V AC. Automatic cut out. Supplied com-
plete with test leads, manual and test cerc15
cates. 14900. Post 50p.

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

Also see opposite page
and next two pages
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KAMODEN HM,350 TRANSISTOR TESTER

High quality instrument
to test Reverse Leak
current and DC current.
Amplification factor of
NPN, PRP, transistors,
diodes. SCR's eta 4^ x
4I" clear scale meter.
Operates from internal
batteries. Complete with
instructions, leads and .
carrying handle. 51850.
Poet 30p.

KAMODEN HMG -500 INSULATION
RESISTANCE TESTER
Range 0-1000 Meg -
ohms, 000 Volt -
Battery operated.
Wide range clear
meter 41" x 4".
Complete with de-
luxe carrying case,
batteries, instruc-
tions. 51995.
Post 30p

ARF-300 RF SIGNAL GENERATOR

All transistorised,
compact, fully port-
able. AF sine wave
18 Re to 220 KHz.
AF square wave 18 Hz
to 100 KHz. Output
sine / square 10,
P.P. RF 100 KHz to
200 MHz. Output lv.
maximum. Operation
220/240v. AC. Com-
plete with instructions
and Wale. 129.95.
Post 50p.

HONEYWELL
DIGITAL
VOLTMETER
VT.100

Can be panel or
bench mounted.
Basic meter mea-
sures 1 volt D.C.
but can be used to measure a wide range of
AC and DC volt. current and ohms with
optional plug in cards. Specification: Accu-
racy: ± 0 2, ±1 digit. Resolution: ImV.
Number of digits: 3 phis fourth ovenange
digit. Overrange: 100% (up to 1.999). Input
impedance: 1000 Meg ohm. Measuring cycle:
1 per second. Adjustment: Automatic zero-
ing, full scale adjustment against an internal
reference voltage. Overload: to 100v. D.C.
Input: Fully floating (3 Doke). Input power.
110-230v. A.C. 50/60 cycles. Overall :dm:
59 in. x 2 13/161n. x 8 3/16in. AVAILABLE
BRAND NEW AND FULLY GUARAN-
TEED. £3360. Carr. 00.p.

HAND HELD 2 -WAY
WALKIE TALKIES
Industrial quality in robust metal cases.
Battery operation_ Volume and squelch
controls. Call button and press to talk
button. Telescopic aerial. Complete
carrying cases
2channel £52.50 Pair.
300 nitY Post 50p.
3 channel £79,5n

P
Pair.

watt. v ost 50p.
Licence required for operation in U.B.

EMI LOUDSPEAKERS
Model 350. 1.5" x 8^ with
single tweeter/crossover. 20-
20,000 Hz. 15 watt 1111S.
Available 8 or 15 ohms. 5715
each P. & P. 37p.
Model 4`00.13" x 8^ with twin
tweeter/crossover. 55-13,000
Hz. 8 watt R315. Available 8
or 15 ohms. £11-62 each.
P. & P. 25p.

SPECIAL OFFER!
STEREO SPEAKERS

Matched pair of stereo
bookshelf speakers.
Deluxe teak veneered
finish. Size 145' x x
75". 8 ohms. 8 watt
RMS. 16 watt peak.
Complete with DIN lead.
1112-95 pr. Can. 50p.

EA.4I REVERBERATION AMPLIFIER
Self contained, transistor-
ised, battery operated.
Simply plug in micro-
phone, guitar, etc., and
output into your amplifier.
Volume control, depth of
reverberation controL Beautiful walnut
cabinet. 71 x 3 X etin.15-97. P. & P. 15p.

220/240, A.C. or 12v. D.C. 12r x 41. X 7"
Brand new with instructions. 125. Carr. 37p.

SKYVVOOD CX203 COMMUNICATION
RECEIVER

Solid state. Coverage on 5 bands 200.420
KHz and .61 to 30 MIte. Illuminated slide
rule dial. Bandspread. Aerial tuning BFO,
AVC, ANL, 13* meter. AM/CW/SSB. Inte-
grated speaker and phone socket. Operation
220/240v AC or 12v DC. Size 925 x 266 x 150
mm. Complete with instructions and circuit.
5.3250. Carr. 50p.

LAFAYETTE HA -600 SOLID STATE
RECEIVER

General coverage
150-400Kc/a. 550
Kels-30111c/s. FET
front end. 2 meoh.
filters. product
detector, variable
1.1.3.0., noise limi-

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

TRIO 9RS9DS
COMMUNI-
CATION
RECEIVER

4 band cover-
ing 550Kc/s. to
30 Mc/a. con-
tinuous and

electrical bandspread on 10. 15, 20. 40 and
80 metres. 8 valve plus 7 diode circuit..
4/8 ohm output and phone jack. SSB-CW
ANL. Variable BFO. S meter. Sep. band -
spread dial. IP frequency 455 Kcja. audio
output 1,5w. Variable Rh' and AF gain
controls 1151250, A.C. Size: 7" x 13' x
with Instruction manual. 449-60. Osrr. Paid.

HA -10 STEREO
1------'----- HEADPHONE

AMPLIFIER
''' ''''  ' ' All silicon trans-

istor amplifier oper-
ates from magnetic.

ceramic or tuner inputs with twin stereo
headphone outputs and separate volume
consols for each channel. Operates from 9v
battery. Inputs 031U/100111:. Output 50311V.
66-91. P. & P. 15p.

L10ISTENING21
STEREO

STATION
For balancing and
gain selection of
loudspeakers with
additional facility
forstereolseaciphone
switching. 2 gain

controls, speaker on -off elide switch, stereo
headphone sockets. x 4" x 21". 1213.
P. & P. 15D.

MPY MIXER PREAMPLIFIER
5 microphone in-
puts each with
individual gain
controls enabling
complete mixing

facilities. Battery operated. 9r x x
Inputs )Les: 3 x 3mV 50E: 2 x 3mV 600 ohm.
Phono meg. 4mV 50K. Phono ceramic
100mV 1 meg. Output 250mV 100E.

8997. & P. 20p.

UNR-30
RECEIVER

4 Bands covering
550Kc/s 3031c/s.
B.F.O. Built-in
Speaker 220/240v
A.C. Brand new
with instructions. £1575. Carr. 37p.

11/47 Ei2a/PAIINT
SAVE UP TO
33'i% OR MORE

SEND S.A.E. FOR
FULL DISCOUNT
PRICE LISTS AND
PACKAGE OFFERS!

UR-IA SOLID STATE COMMUNICATION
RECEIVER

4 Bands covering 550Kcis-30Mc/s. PET FANTASTIC OFFER IMeter. Variable BFO for SSD, Built-in
Speaker, Bandspread, Sensitivity Control.

NIKKO
TRM 50
STEREO
AMPLIFIER
17 + 17 watts rms stereo amplifier with inputs for Magnetic and
Crystal phono, Tuner, Tape, Ant and Tape Monitor. Outputs
for two pairs of stereo sneakers and Tape. Stereo headphone
socket. Full range of controls including loudness control, scratch
filter, etc- Size 13' x 99" x Of". Unrepeatable offer -limited
stock:: I

List price 559-50
OUR PRICE

239895
Carriage 50P

ARAI BARGAINS!

AA6300 AM/FM STEREO
TUNER AMPLIFIER

20 +20 watts rms. Magnetic, ceramic
and tape inputs. FM 88-108 MHz.
AM 535-1605 kHz. Dual stereo
speaker outputs. Headphone socket.
(Rec. List Price 17-46)
OUR
PRICE £61.95 P P75p

AKAI AA6300 SYSTEM
20 +20 watt AM/
FM stereo tuner
amplifier. Gar-
rard AP76, plinth

and cover.
G800 cart-
ridge, pair of
Mezzo III
speakers.

PIE £132-50 Carriage &
Pack. 62-00

WHARFEDALE
LINTON SYSTEM

Wharfedale
Linton Ampli-
fier, Linton
Turntable, pair
of Linton 2
speakers and
all leads.

OUR 105.95 Carr. and
PRICE " Ins. LI-25
LINTON RECEIVER SYSTEM 119510.
Carr. & Ins. 51.25.

AMSTRAD 8000 II
SYSTEM

Amstrad 8000 11 7 -I- 7
watt amplifier. B512
MP60, plinth and cover,
Goldring G800
cartridge, pair
of Apollo
speakers and
all leads.

gUtE £45.50 Carr.
£1  00

P ICE .-0 .05

NIKKO
TRM.50 SYSTEM

NIKKO TRM50
17 + 17 watt
rms. stereo
amplifier Gar-
rard AP76,
plinth & cover.
Goldring G800E
cartridge, pair of
Linton 2 speak-
ers and all leads.

Carr. and
Ins. 51.50

LEAK DELTA 30
SYSTEM

Leak Delta 30 stereo
amplifier, Goldring
GL75, plinth, cover

and G800 cart-
ridge. Pair of
Leak 150
speakers and
all leads.

OUR
PRICE £109-95 Carr. and

Ins. £1 50

TELETON SAGI206B
SYSTEM

Teleton SAQ206B
8 T 8 watt Ampli-

fier, BSR MP60,
plinth & cover,
Goldring G800
cartridge, pair
of Apollo

speakers and all
leads.

OUR LS1.50PRICE
Carr.
£I-50

B.S.R. TDEIS 8 -TRACK STEREO
TAPE PLAYER DECK

Integrated preamps (output 125 mV)
to feed into any stereo amplifier.
Automatic and manual programme
selector. 4 pole synchronous motor.
21240 V. I Post
OUR PRICE L.- 7.7K - 50p

G. W.SM1TM
& CO (RADIO) LTD.

Also see previous pages
and opposite page

232 Everyday Electronics, May 1973



List Price
E,298

,OUR
RICE £ I .80PRICE

P.& P. 105

SINCLAIR PROJECT 60

PACKAGE OEMS

2gZ30/15terao 60/P23. 11516. P. & P. 37p.
oe74O/Stereo 60/P26. 518-00. P. & P. 37p.
2x7.50/Stereo 60/P28, 120-25. P. & P. 371,
Transformer for P29 1217 extra.
Active Filter Unit. 45.45 extra.
Pair of Q16 Speakers. £1070 extra.
Sinclair Project 605. 220-97. P. & P. 37p.
All other Sinclair Products in stock.

TRANSISTORISED FM TUNER
6 TRANSISTOR
HIGH QUALITY
TUNER. SIZE
ONLY 5 x 4 x 22in.
3 I.F. stages.
Double tuned dis-
criminator. Ample
output to feed most

amplifiers. Operates on OV battery. Coverage
88-10831e/s. Steady built ready for use. Fan-
tagie value for money. 5595. P. & P. 12p.
Stereo multiplex adaptors 54-87.

AUDIOTRONIC
ACR. 3500
CAR RADIO

Manual tuning of
Medium and Long
waves. 12v pos. or nog. earth.
Complete with speaker, mounting bracket
and instructions.
OUR t525 P. ""PRICE

AUDIOTRONIC ACP-8
8 TRACK CAR PLAYER

Attractive black and silver finish. I2v neg.
earth. Slider controls for volume, tone and
balance. Channel selector button with red
pilot lamp. Complete with speakers. mounting
brackets and instructions.

ONLY £11.50 P. a 2. gip

TE 1018 DE -LUXE
MONO HIGH IMPE-
DANCE HEADSET
Sensitive. soft eupads,
adjustable headband.
Magnetic. impedance 2,600

m.97, P. & P. 15p.

NORDEN DH -08S DE -LUXE STEREO
HEADPHONES

Features unique mech.
anise!? way units and
fitted adluatabie Rom.
controls. 8 ohm im-
pedance 20-20.000epe.
Complete with spring
lead S stereo Jack plug
2797. P. & P. 12p.

7E-1035 STEREO
HEADPHONES
Low cost high perform-
ance stereo headphones.
Foam rubber ear cups.
Adjustable head -band.
8 ohm Impedance 25-
18,0001tz, With lead and
stereo jack plug. ONLY
5197. P. & P. 12p.

.

PRIC E £30 -SO

ROTEL BARGAINS!
Ali brand new and guaranteed

RA2I0 Amp ...
RA310 Amp ...
RA6I0 Amp ...
RX 150 Receiver
RX200 Receiver
RX400 Receiver
P. & P. 50p extra any item.

£22.50
£34-95
£51-95
06-95
i46.50
£57-95

ROTEL RA210
SYSTEM

8+8 watt amplifier,
BSR MP60, plinth
and cover, 0800
cartridge, pair of
Medway TI38 speak -
era and all leads.

OUR f54.50 e'rr-PRICE 41.25

ROTEL RX150
SYSTEM

AM/FM 79 -i- 71
watt stereo toner
amplifier, MR MP
60, plinth and cover,
0800, pair of Denton

7 -- -1:7-77]I speakers and all
leads.

OUR 17640 carnaPRICE 2125

M 0 NATO N E
6750 SYSTEM

Alt/FM 4 - 4
watt stereo tuner
amplifier, Garrard
2025 TIC, plinth
and cover, stereo

-1311TIM17115i

cartridge,
Pair

of

matching Speak-
er and all leads.

Carr.
51-00

CASSETTE (P. S P. asp)
t.V5D Deck
CS35 Re,corder
0135 /Speakers
01040D Deck ..
GXC40 Recorder ..
11110,40T Deck/Receiver
GXC45 Deck
01:0.46D Dolby Deck
GX0,46 Recorder ..
GX060D Deck ..
GXC65D Dolby Deck

CARTRIDOE (P. & P. SOP)
CR81 Deck with amp. ..
CR81D Deck
ORBIT Recorder/Receiver
CR8088 4 channel Recorder
CR80D88 4 channel Recorder

TAPE (P. & P. 73p)
4000D8 Deck ..
4000D9 Dust Cover..
1721L Recorder
X5000 Recorder
11201D Deck
GX220D Deck
011221D Deck

G1370 Deck
- - -

TAPE/CASSETTE (P. & P. 750)
GX1900D Deck . 214250

TAPE/OARTRIDGE (P. & P. 75p)
X1810D Deck .. 2138.40

TAPE/CASSETTE/CARTRIDGE (P. & P. 75p)
X20006D Recorder .. 218075

MICROPHONES (P. & P. 50p)
ADM. 11 Dynamic (pair) -

RECEIVERS & P. 75p)
AA6300 20 + 20 watt ..
AA8030 25 + 25 watt ...
AA8080 40 + 40 watt ..
AA8500 65 4. 65 watt .

24416
267.75
267.95
267.75
267.95

5101.25
279.25
58230
190-75
£87.66
593-40

866.20
264-10
293.70

2114-25
224-95

259.95
23.95

160.36
£8E-50

2108-20
2123-95
111313.40
2196-50
2211,50

£750

561-95
192-50

2117-50
2150-50

DOLBY SYSTEM NOISE
REDUCTION UNIT

Improves the performance of cassette and
scud -professional recorders. Reduces tape
him by 3dli at 600Hz, 6d8 at 1200Hz and
1048 for all frequencies above 300011x.
Controls for input levels and noise reduction
on record and replay. 2 meters for Dolby
level. Off tape monitoring. Frequency
responses 20Hz to 15kElx f 1dB 191e5t
-35dB. Size 155" x sr. AC 200/250V.

PRICE £32.50 Carr. 50p.

LOW NOISE
TAPE

CASSETTES

Top quality
in library

CAN,
SPECIAL OFFER!
ROTEL RH700
STEREO HEADPHONES C60
20-20,0001i, 8-16 ohlui. COO
(List £1.93). OUR PRICE C120
18-75. P. & P. 2.5p.

KOSS SP.3XC
STEREO
HEADPHONES
Response
10-15,000Hz.
Impedance 4-6 Ohnle.
Brand new. Bored di
folly guaranteed
(List £9.50).
OUR PRICE 26-50.
P. & P. 25p.

HOSIDEN DH -02S STEREO HEADPHONES
Wonderful value
and excellent per-
formance combined.
Adjustable head.
band. 8 ohm im-
pedance. 20-12,000
cps. Complete with
lead and plug,
ONLY 22-37. P. &
P. 12p.

10 25
£1 -29 E2.53 E599
51-85 £3.62 58.59
52.29 54-48 51063

P. & P. Post Poet
Free

TAPE HEAD CL
15pEANER

30p each.
Free

SPECIAL OFFER OF NEAT EQUIPMENT
(Buy now while stocks last)

Identical specification to Neat 630 static
balance arm but two-tone chrome and black
finish. Complete with bead shell, pick up rest
and plug-izi phono leads. Brand new and fully
guaranteed.

f1 SOPRICE
P. 25&p P.

Neat GLOB Arm 213-40. P. & P. 25p.
Neat V70 Cartridge (Original Pack) 52.15
Neat V70 Cartridge (Bulk Pack) a -so
Neat V70E Cartridge 13.35
Neat FROMII Cartridge 52-15

P. & P. 12p extra

RECORD DECKS Carnage and Packing 7
BILE. NeDONALD
0114 Mini 2895
0199 Mono £5.50
0127 £7 00
510/TPD1 £1a-95
610 59 go
610/TPD1 21465
710 219.20
810 £94-60
710/810 Plinth

and Cover 41135
XP60 £7 65
7.11.60/0800 510-25
IIIP60/TPD1 £12.80
MP60/TPD2 £11.25
8770 210.97
H770/0800 £18 -80
IIT7O(TPD1 215 95
CONNOISSEUR
BD1 Kit £8.65
BD1 Chassis £1975
BD1/18A172/

Plinth/
Cover 52615

BD2/SAU2/
Chassis 2/21-16

BD2./SAU2/
Plinth/
Cover 226-75

GARRARD
2025 T/C

Stereo 244.40
SP25 111 18-50
SP25 III/Aeon

OP104
Ceramic 5850

SP25/3175-6 as -ea

AP76 515-55
15.1.6511 1111.5
8LPSB 517-75
1319513 425-25
401 £23-50
ZERO 100.A 520-30
ZERO 1008 527-95
GOLDBERG
099 5161)5
G101P/C 116.85
G1,69/2 415-75
GL72 217-85
01.79/P 523-20
Plinth 69/72 55-35
LID 72 22.70
0L75 523-75
E1L75P 22920
Plinth 75 55.55
LID 75 52.97
GL85P/C 549.50

eano-szaa
ME111 524-90
MR111 Plinth

& Cover 58-25

THORENS
TD125/II 552-15
TD1.25ABITI £7855
TX25 4560
TD15011/11 52925
TD160C 543-95

PLINTHS & COVERS
Carriage S Packing 50p
Budget SP25 etc. 42.95
Budget AP76/Zero 1008 43-95
Budget B.S.R. 1295

wComplete units ith

SHE 2000 System £2840..
RECORD DECK PACKAGES
Carriage .5: Packing 75o

stereo cartridge ready
wired In plinth with
cover.
GARRARD

2025 TC/9TAITCD .. £10-65
/32 HP25...I 1 faria 8:441 £1595

£17.25
13225 111/M444 ..
5225 110/3155E ..

£21186:2575

13225 III Module/M75-6 118-99

AAP7P7661/G°8008WE ..
523-95
425-95

A-K6/3144E .. 124.95
524-25Axp7P766//51555EED... ..

AP76/3175EJ ..
23170
£27-85

AP76 Module/3175-6 52605
AP96 Modnle/3.675-6 .. 530.40
ZERO 1008 Moduk/M9SE .. 541.85

B.S.R.
210/8(17511"°21 AID.. 51385
XPeoiCsoo .. .. 51550
51P60/TPD1/0800 .. 111657520
MP60/E44-7 ..
1iT70/TPD1/0800 .. 518.60

GOLDEING

GL75/G800E
032-250.175/G800 .. ..

GOODMANS
.. 43495

TD100/0800 Teak .. 542-95
T2510010800 White 444-75

LEAK
Delta/3175-6 24395

PHILIPS
GA105/GP200 .. 513-80
GA160/C1P200 Teak 5

plomE40.4.212/10P400 ..
2452000

P1,121) (Less cartridge)
PE= (Lees cartridge)
MAID (Less cartridge)
PL50 (Leas cartridge)

PLA35
WHARFEDALE

Linton/3144-7

129-60
14125
595-25
1891)0

1102-75
168.60

523-70

INFORMATION
footed are

(100 In 5)
This must be, added to total value of goods
ordered (including postage/carriage) and
enclosed with all mail orders. PLEASE
PRINT NAME AND ADDRESS
CLEARLY.

CREDIT TERMS FOR CALLERS
ACCESS & BARCLAYCARD WELCOME

G.W.SMITH liCO(Radio)LTD
10 TOTTENHAM CT. RD. LONDON, WI
27 TOTTENHAM CT.RD. LONDON.
257 258 TOTTENHAM CT. RD LONDON, INA
3 LISLE STREET. LONDON, 118.0 2

Personal Callers Welcome -All Branches Open9-6Moss.to Sot. 34 LISLE STREET, LONDON. W.0 2
311 EDGWARE 0040. LONDON, W.2

Tel: 01-637 2232
Tel- 01-636 3715
Tor 01-580 0570
Tel: 01 43713204
Tel. 01-437 9155
Tel- 01-262 0387

Anhia.lOodetzxo--
1,1lPaddrilgtonGreen.

ondcon,N2
Tel:M-2626.2
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TERMS Retail mail order subject to C1.00 minimum order. Gash with order only.
Trade and educational establishments MAC on application (minimum E5-00).
Postage 10p inland 25p. Europe
GUARANTEE- All goods carry full manufacturer's warranty Get in touch
today for a complete run-down of devices available from SCS (include SAE)

S -C. S. Components Ltd., P.O. Box No. 26, Wembley, Middlesex HAO 1 YY
Registered in London No. 888454

REF

device of the month D.V.M. chip

DISPLAY

III 317

=LC.

'*10-10y

31 DECADE morn., METER

Now you can construct
your own D.V.M. with
this new G.I.
Microelectronics chip -
a single MOS LSI chip
containing all the logic
necessary for a

31 Decade Digital Voltmeter utilising Dual Ramp integration.
Just look at some of these features:
* 31 Decade Display (= 1999 max. reading)
*Automatic Polarity Detection
 Overrange Indication
* Chopper Output Provided
* Up to 50 readings per second
" 16 lead DI L package
 Full G.I. Microelectronics warranty

complete D.V.M. logic for just
including application notes

Compatible device
M3 7 segment

LED display
Also from Monsanto
this display
is ideal for use
with D.V.M. chip.

0,125" characters
Displays all numbers plus nine letters
Full specification included
Application notes for this unit are included in
the specification on the D.V.M. chip-they
are available separately, however, price: 25p.

*** SPECIAL OFFER ***
For one month only; a D.V.M. chip plus 4
digits for just £14.50 V.A.T. Offer
closes 31st May, 1973.

o superb 7seyment LED
display for just

FREE Catalogue
Here's the latest Heathkit Audio/Instrument catalogue, and it's
absolutely FREE . .

See what's new in the wonderful world of Heath electronic kits,
choose your kit project today.

* Stereo/HI-FI

* Low-cost Testers

* Test Instruments

* Electronic Calculator

* Metal Detectors

* Intercoms

* SWL Receivers

* Ignition Analyser

No Deposit and
Continuous Credit
Terms Mail
Coupon Today.

-........:.,_,_.,

rPlease send me a FREE Heathkit Catalogue.
...._

Name

[ Address

1 Heath (Gloucester) Ltd., Dept EE'05)73
Gloucester GL2 6EE. Tel: 0452 29451

ELECTROKIT
DRILL SPEED CONTROLLER (E.E. Aug. 1972)
Complete kit includes MK box, plate and socket £2.30
BIT SAVER (E.E. Dec. 1972)
Kit includes all the parts less the Microswitch lever
£1.70

MIGHTY MIDGET (P.W. )an. 1973)
Kit includes all parts less the Battery, the Box or
Knob 12.25
"SCORPIO" CAPACITOR DISCHARGE
IGNITION SYSTEM (P.E. Nov. 1971)
Complete kit with construction data E9.50
LIGHT DIMMER:
Complete kit including MK plate and full construction
data £2.10

Prices shown do not allow for V.A.T.
PLEASE ADD 10% TO ORDER.

We are offering various other kits published in
most other popular Electronics magazines and will
be pleased to forward details on receipt of a
stamped addressed envelope.

FREE POST AND PACKING WITHIN U.K.

ELECTROKIT
12 Lauderdale Road, London, W.9

Telephone 01-286 0011
MON.-FRI. 9.30-5.30 THURS. 9.30-6.30
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Eagle 5E5. 80
40-16,000Hz
Complete with cable
and stereo jack plug.
E3.43 Plus 24p p.&p.

MAIL ORDERS: Some items have a postage and handling charge shown 64RI4ND 8Ros ITD
against then. Where p.& p. is not shown the charge is 13p for any selection.
When both classes of goods are ordered the charge is 13p plus any p. & p. DEPTFORD BROADW4Y, LONDON, SE: OONcharges shown. (Overseas extra). Telephone 01-6°2 4412.

SWITCHES "

Standard toggle switches:
SW20--S.P.S.T. 20p; SW2I-D.P.D.T.

Miniature toggle switches:
SWI8-S.P.S.T. 51p; SWI9-D.P.D.T.
64p.
Slider switches, SW3-D.P.D.T. 154p.
Wafer switches
(rotary) -26+1) each
SVV4-I pole, 12 way.
SW5-2 pole, 6 way.
SW6-3 pole, 4 way.
SW7-4 pole, 2 way.
SW8-4 pole, 3 way.

MINIATURE SPEAKERS
2fin 80
2fin 80
2f in 80
All at 68p each.

GROOVKLEEN
de luxe model 42. E1.83.

PLINTH
to suit Garrard 2025, S
etc. Teak finish, complete
with Perspex cover. Very
attractive appearance.
f3.95 plus 55p P. & P.

V.A.T.
PRICES IN

THIS
ADVERTISEMENT
INCLUDE V.A.T.

STEREO HEADPHONES 110 WATT AMPLIFIER module
Input: 3OmV into
I Ok0 for IOW,
40 - 16.000 Hz.
Output: 3-8-160
Power Supply I2V
E4.70 plus 24p
p. and p.

J -BEAM FM4S AERIAL
4 element, all
channel aerial
for stereo
radio. £6.10
plus5Op p.& p.

BATTERY HOLDERS
for 4 x HP7.
Long or short -22p.
Press studs, ready
wired PP3 size
10p; PP9 size -13p.

CONSOLE CASES
!n plain aluminium, ideal for mixers,
lnstruments, etc.
Type W.
GB20

in
8

GB21 10
GB22 12

A B
in in
9 3+
9 3+
9 3+

C D Price p. & P.
in in
2 3 £I.56 33p
2 3 El 74 33p
2 3 £1.89 33p

b

dI

PLASTIC BOXES
for constructional
projects. White,
with lid and screws.
BPI 4fins x 3ins x
Ifins-37p.
BP2 6ins x 4ins x
2fins-37p.

EQUIPMENT CASES
in plain aluminium with sloping front
panel.

SFI
Type H.

SF2 2in
SF3 2in

W. D. Price p.& p.
5fin 2+in 509 13p
Thin 3+in 66p 17-fp
glin 4 -kin 83p 20p

ALUMINIUM BOXES
with lids and screws
Type L. W. D. Price p. & p.
087° 5fin 2fin lfin 42p 16p
G13.9. 4in 4in yin 42p 16p
069° 4in 2fin Ifin 42p 14p
GBI0.5fin 4in Ifin 49p 19p
GB11 4in 21in 2in 42p 14p
G812 3in lin lie 36p ISP
GBI 3 6in 4in 2in 57p 20p
GBI4 7in 5in 21in 69p 2Ip
G8I5 Bin 6in 3in 89p 29p
G816 10in 7in 3in £1.00 29p

These sizes fit
standard

veroboards

DYNAMIC MICROPHONE
UD13OHL
This sensitive, quality microphone is
uni-directional and is complete with
mute switch and 20 feet of cable and

6000
plug. 1and

500-01,0.12,000Hz.

Dual impedance

(6.60 plus 24p p. & p.

MICROPHONE HOLDER
wish swivel (as supplied with the mic.
above). Fits most tubular mics. and
stands. 57p.

MICROPHONE
FLOOR STAND

Professional,
heavy quality
with folding,
tripod base.
Telescopic
stern extends
to 59ins.
Chrome
finish.
L620 plus
45p p. & P.

TAPE ERASER
erases a whole reel of
tape in seconds. 240V.
A.C. Full instructions.
f2.20 plus 22p p. & p.

SCREENED CABLES
Single for miss, audio leads, etc. 5+p yd.
Twin. as above, common screen 10p yd.
Stereo. two cores, individually screened I I p yd.
Four core with common screen 23p yd.
Four core, individually screened 30p yd.
Coiled screened leads, 20 feet long El -05 each.

CATALOGUE

15p

POST FREE

PLUGS
Car aerial 151p
Co -axial 10p
0.1.N. 2 pin (speaker) I 1p
D.I.N. 3 pin 15p
D.I.N. 4 pin 151p
D.I.N. 5 pin, 180° 141p
D.I.N. 5 pin, 240° 16fp
D.I.N. 6 pin 16+p
jack, 21mm unscreened 10p
Jack, 2fmm screened I Ip
lack, 3+rnin unscreened 9p
ack, 3fnam screened 13p
ack, in unscreened 13p
ack, in screened 22p

lack. stereo, unscreened 22p
Jack, stereo, screened 38pPhono, plastic topp
Phono, plated metal V:
Wander, red or black Sip
Banana 4mm, red or black dofp

LINE SOCKETS
Car aerial
Co -axial
D.I.N. 2 pin (speaker)
D.I.N. 3 pin
D.I.N. 5 pin, 180°
D.I.N. 5 pin, 240°
Jack, 3+ -mm
lack, }in screened
jack, stereo, screened
Phone, plated metal

151p
19p

17 p
17 p
17-fp
16+p
54p
37p

15fp

SOCKETS
Car aerial
Co -axial, surface
Co -axial, flush
D.I.N. 2 pin (speaker)
D.I.N. 3 pin
D.I.N. 5 pin, 180°
D.I.N. 5 pin, 240°
Jack, 2+mm
lack. 3Imm
Jack, in unswitched
Jack, in switched
Jack, stereo, switched
Phono, single
Phone, 2 on a strip

9P
9p

lop
1 I p
lop
lop

I?:
I 1 p

14:
26p

Phono, 3 on a strip 10p
Phono, 4 on a strip 1 I p
Wander, single, red or black5fp
Wander, twin scrip 7fp
Banana 4mm red, or black 64p

MINIATURE
ELECTROLYTICS

10µF 63V 7p 150gF 25V 8pI1500 40V 13p-5µF 63V 7p
2.20 63V 7p 1500 63V 15p
3.30 63V 7p 220gF 4V 7p
4.7µF 63V 7p 220gF 10V 7p
6-80 40V 7p 2200 16V 8p
6.8gF 63V 7p 2200 25V 13p

lOgF 25V 7p 220gF 40V 15p
I OgF 63V 7p 220gF 63V 22p
15gF I6V 7p 330gF 4V 7p
150 40V 7p 3300 10V 89
15gF 63V 7p 330FF 56V 13p
2.2gF 10V 7p 330gF 63V 26p
220 25 7p 470gF .3V 8
220 63VV 7p 0,uF

6
10V 13pp

33gF 6.3V 7p
33gF 16V 7p 470°;,gFF 40V2-5V 2.215pP

330 40V 7p 680gF 6.3V 13p
470 4V 7p 680gF I6V 15p
470 10V 7p 6800 25V 22p
47gF 25V 7p 6130µF 40V 26p
470 40V 7p 000gF 4V 13p
47µF 63V 8p 0000 I OV ISp
6/3gF 6.3V 7p 000gF I6V 22p
6.8gF I 6V 7p 000gF 25V 26p
68gF 63V 13p 500gF 6.3V 15p
000 4V 7p 500gF 10V 22p
00gF lOy 7p 500uF 16V 26p
000 25V 7p 22000 6.3V 22p
OOaF 40V 8p 22000 lOy 2.6P
00gF 63V 15p 3300gF 6.3V 26p
500 6.3V 7p 4700gF 4V 26p
50gF I6V 7p

VEROBOARD
0.1 0-15

Size Matrix Matrix
3liin x 3fin 25}p 10i -P

2 n x Sin 284P
n x 31in 281-p 2281pP

33in x Sin 32p 35p
I7in x 2fin 87p 66p
17in x 3fin El -18 94p
Spot face cutter -44p
Pins, either size, pack of 36-2Ip
Edge connectors:
24 way, 0-1 -370 36 way. 0. I -48+p
24 way, 0.15-371p 16 way, 0  15-25p

BONDED ACRYLIC FIBRE
B.A.F. wadding, I8in wide, lin thick. The ideal
lining for speaker enclosures. 33p per yard.
P. & p. lyd 14p; each extra yard 4p.

CONTROLS
Log. or Lin.
Single, less switch, 15p
Single, D.P. switch, 26p
Tandem, less switch, 44p
5k0, 10k0. 251d), 501c1), 100k0, 250k0, 500k13.
1110,2110

BATTERY ELIMINATORS
suitable for transistor radios and similar light
current equipment. Input 240V. A.C.
Output: PP6-6V D.C.; PP9-9V D.C.
Price LI -65 plus 15p p. & p.

CASSETTE OWNERS!

TRANSFORMERS
all with 0.250 Volt primaries.
Miniature
MM6 6V, 500mA-1-6V, 500mA.
MM 12 I2V, 250mA412V, 250mA.
MM20 20V, 150mA +20V, 15OrnA.
El -42 plus 149 p. & p.

LT I 6.3V, I -5A-82p plus 209 p. & p.
LT2 6-3V, 3A-969 plus 28p p. & P.
LT3 12V, 1 -5A -96p plus 28p p. & p.
LT4 12y, 3A-61 -45 plus 33p p. & p.
LT5 9-0-9V. 0.5A -83p plus 23p p. & p
LT6 I2 -0-12V, IA -El -04 plus 29p p.&p_
Multi -tapped
MT3012 0 -12 -I5 -20-24-30V, 2A- L2-15
plus 33p p. &
MT60/1 0-5-20-30-40-60V, IA -62.31
plus 33p p. & p.
MT60(2 0-5-20-30-40-60V, 2A-63.25
plus 37p p. & p.
Charger
CT/01 I A -El -16 plus 29p p. & p.
CTi02 2A -E1 .43 plus 33p p. & p.
CT/03 4A -Li -76 plus 33p p. & p.
Secondaries 0-5-11-17V.
Speaker Matching 3-8-16
Example: 1653 speaker to 8D amplifier.
99p plus 22p p. & p.

For Philips and similar cassette recorders.
PUI2 power unit for connection to I2V + or-
cars, giving 7+V stabilised output -63.55+16p
p. & p.
PP75 mains power supply, output 74-V D.C.-
E2. 15 + I6p P. & P.
Both units are complete with cables and 5 pin

plug.

CASSETTE MICROPHONE
Low impedance dynamic with remote
control switch. Fitted 2frnm and 31mm
plugs. ce.20 plus ISp p. & p.

ELECTROLYTICS
10 450V 2IP
2gF 450V 2.2p
4gF 350V
8µF 450V 1 p

I6gF 450V p
25gF 25V 7+p
25gF SOV lip
32gF 450V 30p
50µF 50V Ilp

1000 SOV 12p
250gF 25V I5fp
250gF 50V 19p
500uF 25V 209
500gF 50V 27g

1000gF 25V

1000gF 50V 46p
2000gF 2.5V 43p
2000gF 50V 58p
2500gF 25V 50p
2.500gF 50V 66P
3000gF 25V 53p
5000gF 25V 669
5000uF 50V El -21

8-8µF 450V 20p
8-16gF 450V 22P

16-I6gF 450V 30p
16-12gF 450V 699
32-32gF 450V 54p
50-500 350V 42p
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EXPERIENCE COUNTS
What is it all about? Learning by experience,

that's what life is all about, as they say. True
enough, yet we don't individually have to learn
everything the hard way, repeating the same old
mistakes as others before us. Life is made much
easier by taking due note of other people's ex-
periences whenever these are likely to assist.

Anyone contemplating having a go at elec-
tronics for' the first time will certainly find a
great accumulation of experience to draw upon.
Such valuable know-how, based upon the ex-
perience of older hands who have been wielding
the soldering iron for some considerable time,
appears regularly in these pages.

GETTING STARTED
One of the questions in the prospective con-

structor's mind is bound to be concerned with
stocking -up; in other words, what kind of com-
ponents and tools should be acquired initially?
Well a selection of essential tools is reasonably
easy to make. Components are a little more diffi-
cult: for one reason, due to their very variety;
and for another, because the personal interests
and preferences of each individual will direct his
constructional activities towards particular types
of projects. Nevertheless, it is possible to suggest
a general basic collection of circuit components
that experience has shown will satisfy a great
many needs.

This very helpful information is passed on to
readers in this month's feature Workshop Corn -

Our June issue will be published on Friday, May 18

ponents and Tools. The raw beginner can get
off to a good start and benefit from a "veteran's"
experience. And that, after all, is mainly what it's
all about-whether life in general or electronics
in particular.

SEMICONDUCTOR CHART
The large variety of discrete semiconductor

devices currently available can be perplexing to
the constructor. Yet although such devices are
listed by the hundreds in retailers advertise-
ments, the requirements of most constructors are
generally met by the use of perhaps just a few
dozen different devices.

In order that the constructor may see the wood
despite the trees, a special semiconductor wall
chart is presented free with every copy of this
month's EVERYDAY ELECTRONICS. This chart will.
we are certain, be welcomed by all constructors
and become a valuable and useful adornment to
many a private workshop or den. Compiled by
the EVERYDAY ELECTRONICS editorial team, the
selection of devices has been made in the light
of practical experience coupled with recognition
of the more usual demands of the average con-
structor.

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 ital+
protected, and reproduction or imitations in whole or part are expressly forbidden.

All reasonable precautions are taken by EVERYDAY ELECTRONICS to ensure that the advice and data given to readers are reliab:e.
We cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices quoted are those current as we go to pre=

Subscription Rates including postage for one year, to any part of the world, £235.
Everyday Electronics, Fleetway House, Farringdon Street, London, E.C.4. Phone: Editorial 01-634-4452; Advertisements 01-634-4202
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A two way easily connected
intercom for the home.

COMMERCIALLY produced intercoms, even the
most simple ones, can be rather expensive.

By building one's own unit, however, the cost
can be reduced. The intercom described in this
article can be built fairly cheaply and has a per-
formance equal to that of many commercially
produced units.

Three transistors are used, one germanium
type, and two silicon types. Home made cabinets
constructed from plywood are used to house the
two units; these are very simple to construct.
The circuit has been used with connecting wires
up to 50 feet in length with perfectly adequate
results, and wires of much greater length could
probably be used.

The method by which the remote station calls
the main station is very simple, and only a
standard three core "mains" cable is needed to
connect the two units.

THE CIRCUIT
A complete circuit diagram of the intercom is

given in Fig. 1. As is usual with this type of
equipment, for communication in one direction
the loudspeaker is used as such, and for com-
munication in the opposite direction it is used
as a moving coil microphone. This does create
the problem that the amplifier has to have an
input, and output impedance equal to that of
the loudspeaker, which is usually rather low.
This can be eased by using a high impedance
238
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loudspeaker; speakers of 75 ohm impedance are
used in this circuit.

The signals by the microphone are
coupled to the base of TR1, by capacitor, C2.
This capacitor will block direct currents, thus
preventing TR1 base from being earthed through
the "microphone," but will pass the a.c. signals
produced by the "microphone."

Any radio signals which are picked up in the
connecting cables, are filtered from the circuit
by Cl. The unit should first be tried without Cl,
and this capacitor should only be added if inter-
ference from radio stations is evident in the
output.

Transistor TR1 and its associated components
form the input stage. Resistors R1 and R2 form
a potential divider, which provides a small bias-
ing voltage for TR1, enabling it to amplify the
signal from the loudspeaker. Resistor R3 is the
collector load resistor, across which the output
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Fig. 1. Circuit diagram of the Intercom.
The remote unit is connected to the
main unit by means of a three core lead-
shown dotted in the drawing.

signal is developed. The output from TR1 is
coupled by C3 to the base of TR2. Transistor
TR2 is operated as a voltage amplifier, R5 being
the load resistor. The stage is biased by a single
resistor, R4.

Transistor TR3 is a pnp transistor which is
wired as an emitter follower. This stage has no
voltage gain, but is used as an impedance trans-
former, matching the high impedance output of
TR2, with the low impedance of the loudspeaker.
Or, in other words, the output of TR2 is at a
sufficient voltage, but with insufficient current to
operate the loudspeaker, TR3 is therefore used
as a current amplifier and R6 is the emitter
load resistor for TR3.

As the voltage required at TR3 base to bias
the transistor, is the same as that present at
TR2 collector, the two may be direct coupled,
no coupling capacitor being required. Capacitor
C4 couples the output from TR3 emitter, to the
loudspeaker.

Capacitor C5 is the supply decoupling capaci-
tor. This is used to smooth the supply against
changes in voltage, caused by loading of the
battery on current peaks. This causes the supply
voltage to drop, which causes the voltage at TR1
base to drop also. This voltage drop will be in
opposition to the input signal, and so will tend
to have a cancelling effect on it. Therefore, with-
out this capacitor, the gain of the amplifier is
reduced.

SWITCHING
The switching of the circuit is fairly simple, S1

is the send/receive switch, and is situated in the
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Fig. 3. Layout and wiring of the master unit
(below) and the remote unit (right) showing basic
case construction and interconnecting lead.

TO REMOTE
UNIT

MASTER UNIT

REMOTE UNIT

FROM MASTER
UNIT

The completed prototype master
Intercom unit
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main station. This is shown in the receive posi-
tion in the circuit diagram, with LS.1 connected
to the output of the amplifier and LS2 connected
to the input (acting as the microphone).

Switches S2, and S3 are both on -off switches,
S2 being situated in the main station, and S3
in the remote station. For the main station to
call the remote station, S2 is turned on, and S1
is set to send.

The send receive switch is spring loaded, so
that it will automatically return to the receive
position when released. Thus for the remote
station to call the main station, it is merely
necessary to turn the unit on by closing S3, and
then speak into the microphone.

The Veroboard housing the amplifier used in
the Intercom.

Fig. 2. Layout and wiring of the components
mounted on the Veroboard.
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All the components, except the speakers, and
the switches, are mounted on a piece of Vero -
board, measuring 1.1 inches by 2.5 inches by
0.15 inch matrix. A wiring diagram of this
board is shown in Fig. 2. The copper strip is
broken in two places, as indicated on the dia-
gram.

A germanium transistor is used for TR1, and
so special care must be taken when soldering
this component into position. Its lead out wires
should be left full length, and it should be
soldered into place using a heat shunt on each
lead as it is soldered. Care should be taken not
to overheat the other two transistors when
soldering them in, but these are silicon types
which are far less easily damaged by heat than
are germanium types.

A second wiring diagram, showing the con-
nections between the component board, switches,
etc., is given in Fig. 3. This wiring is straight
forward, and should present no problems.

Photograph of the inside of the complete remote
unit.

CASES
Two cases are required, one for the main

station, and one for the remote station. Com-
mercially produced cases could be used, but this
would greatly increase the cost of the intercom,
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as home made cases can be made from offcuts
for virtually nothing. For the prototype the two
cases were constructed from some la inch 3 ply,
and a short length of 12 inch square timber, at
a very low cost.

The method of construction is illustrated in
Fig. 3. As will be seen from the diagram, the
cases consist of four corner pieces, to which the
top, bottom, and sides are glued, and pinned.
The corner pieces are two thicknesses of ply
shorter than the width of the panels. This is so
the front, and rear panels can be recessed into
the case, and will fit flush.

These panels must be made so that they fit
tightly into place, as it is only the tightness of
this fit that holds them in place. It is not an
easy task to cut these panels to precisely the
correct size, and it is probably best to cut them
slightly too large, and then file them down until
they fit correctly.

To enable the backs of the cases to be
removed, a small notch must be cut into the
centre of the lower edge of each rear panel. A
screwdriver or knife blade may then be pushed
into the notch, and the back levered off.

The speaker cut outs can be made with a fret
or coping saw and a half round file. Cut out the
diameter circle required, and then smooth the
edges using the file. A piece of expanded metal
or speaker fret is glued behind each cut out.

Photograph of the completed remote unit-a
neat appearance can be achieved with careful
case construction and finishing.
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The cases may be finished by painting, or
covered with plastic material such as Fablon.

Once the units are complete they can be
connected together with a length of 3 core lead
(about 6 feet) and tested by using one unit on
either side of a closed door; this is necessary
to prevent acoustic feedback. Two people will
be required for testing, each calling the other
in turn. Current consumption of the unit should
be approximately 15 mA.

Components ....
Resistors

R1 82ki2
R2 18kn
R3 1.5k12
R4 4.7M f2
R5 6.8kil
R6 820
All +-10% W carbon

SEE

glIOP
TALK

Capacitors
C1 0.1 pF (if required-see text)
C2 100pF elect. 12V
C3 10,uF elect. 12V
C4 100//F elect. 12V

Transistors
TR1 OC 140 germanium npn
TR2 BC 169C silicon npn
TR3 2N4059 silicon pnp

Miscellaneous
LS1, LS2 Small 750 moving coil loudspeakers

(2 off)
S1 D.P.D.T. biased toggle switch
S2 S.P.S.T. slide switch
S3 S.P.S.T. slide switch
Battery, 9V PP3 type and connector,
2.5 x 1-1 x 0.15 inch matrix Veroboard,
3 core "mains" type flex of length required,
materials for cases (see text), connecting
wire, fixing screws.

INSTALLATION
When the two units have been satisfactorily

tested, they may be installed in the positions
required-either by fixing to a wall or simply
by placing them on a shelf or work top-and
wired together with a length of 3 core "mains"
type lead.

If radio interference is picked up in use, Cl
should be added to the circuit board as shown
in Fig. 2, this should cure the interference.
Interference is most likely to occur at night in
strong signal areas where the lead between the
two units is fairly long. 0
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Workshop ComPon
and Tools
By Mike Hughes

I

AM often asked by people who are just taking
an interest in "home electronics" what sorts

of components and tools they ought to consider
buying to set themselves up. This is an impos-
sible question to answer unless one knows the
precise interests of the person, from where he
intends to get his designs or even his income!

Years ago, I remember asking the self same
question myself, unfortunately of a semi-pro-
fesional amateur, and his answer left me in a
daze of confusion. I am sure, to this day, that
he used the opportunity to try and impress me
with his own affluence and his highly sophisti-
cated expertise.

The result was that I retired into my 12 -year -
old shell convinced that, unless one was to
invest-what appeared to me-a considerable
portion of the national economy into the hobby
I had set my sights on, I did not stand a chance
in hell of mending a fuse let alone get involved
in the intricacies of building a radio set or what -
have -you.

INITIAL PROBLEMS
I must make allowances for the fact, that in

those days, amateur electronics did not have
the popularity it enjoys today and there was
comparatively little commercial competition,
hence prices tended to be extremely high. Not-
withstanding the prices involved, I was still left
with the quandary of how to invest my pocket
money.

Occasionally my mentor (at that time Practical
Wireless), would publish a supposedly useful
article suggesting the "ideal" layout of the
electronic experimenter's workshop with impres-
sive lists of test equipment, dimensions of work-
benches and even the recommended height of
bookshelves-for speedy reference purposes.
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This was of great help to me with my "two
bob" a week income, and even with my ex-
tremely tolerant parents, I found the proposition
of turning the sitting room into a fully equipped
and furnished laboratory was to fall on deaf
ears!

Even the comforting proposals that much of
the test equipment could be made from the
"junk box" was not of much practical help to
me. First, my junk box contained no more than
a few dog-eared resistors of doubtful ohmic
value, most of which had been salvaged from
pre-war radio sets with an average lead -out
wire length of about a quarter inch-if any at
all! Secondly, I did not, at that time, know the
difference between a voltmeter and an ohm-
meter.

In all fairness to my semi-professional friend,
he did help swell the dimensions of the junk
box during the periodic clear-outS of his luxur-
ious "pad", but then I was left with another
problem-how to identify those brown bakelite
cases with tangles of waxed protruding wires.

To this day I still have a few of these anony-
mous components that have defied identification
during the years.

DECIDING FACTORS
All this, of course, is history and the develop-

ment of the home electronics industry has put
a new complexion on things, and the introduc-
tion of new standards in magazine design
philosophy has removed many of the supply
problems that I, and many others, experienced
just after the war.

The modern beginner is still left with a slight
problem, and that is to know what sort of stock
of everyday components he ought to have to be
able to involve himself in building a prototype
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at a moment's notice-without having to wait
on the postman bringing supplies from the
various mail order houses.

Cost is still, and always will be, a limiting
factor, but nowadays one can effect quite a
saving if one buys reasonable quantities of com-
ponents at a time, particularly by keeping an
eye open for bargains and buying before you
need parts.

TRENDS
The trend now is away from the junk box.

Most writers who publish designs try to ensure
that every component specified is a currently
available modern device that can be obtained
from several sources. Occasionally "dangers"
are dropped, but by and large this policy pre-
vents the eternal disappointments that I en-
countered.

The cynic might say that this policy is simply
to satiate the requirements of advertisers, this is
not true; if anything, the opposite is the case.

By adopting a "current component only"
policy, more suppliers are able to comply with
design requirements, hence there is a better
availability of components, and because of the
semi -standardisation of types, there is now a
very healthy competition in the business for our
custom.

STOCKING UP
I will now attempt to do the impossible and

make a few suggestions as to what one might

consider a float stock of standard components
that will frequently crop up in published designs.
At the same time I shall make a few personal
comments on what I think would be a useful
complement of equipment and tools that could
be acquired over a period of time.

To get a rough idea of typical component
stocks I carried out a survey of my own situa-
tion and was surprised that, on the whole, the
requirements were not as vast as I originally
thought.

The important thing about any stock is that
once you have established it, you must maintain
it; this way you do not notice the expense so
much! If you adopt a policy of always replac-
ing what you have used, you will find that the
following basic list will keep you "in busi-
ness" quite satisfactorily-unless you intend to
get involved in some very specialised large pro-
ject.

When I replace components into stock, I

always try (funds permitting) to put in slightly
more than I take out; also if I have to obtain
one specialised component that is not currently
"in stock", I usually try to buy two or three-
unless it is expensive. This way you will be
surprised how quickly you can set yourself up
in a fairly painless way.

I'm not suggesting that you go out and buy
every component on the list in one go, but I
think it a reasonable suggestion that over the
years, you try to build up this sort of inventory.

As listed, the components would cost in the
region of £15

(Components
Resistors

10 off each of the following:
5600, 11(0, 2 2k0, 4.7k0, 6.8k0, 10k0, 22k0,
47k0, 68k0, 100k0, 470k0, 1 MO (All -1 watt
carbon = 10%)
2 off each (3W rating):
2 20, 100, 560, 1000, 2200

Potentiometers
2 off 10k0 linear carbon
1 off 100k0 log. carbon
2 off each: 1k0, 10k0, 100k0 skeleton presets,
miniature type

Capacitors:
1 off 2500/iF 25V electrolytic
2 off 500 //F 25V electrolytic
4 off 100RF 25V electrolytic
4 off 16pF 25V electrolytic
2 off 1,/iF polyester
4 off each of the following polyester types:
0- 47,a F, 0 laF, 0-047uF, 0 4,700pF,
1,000pF
1 off 200 pF, 1 off 500 pF trimmers

Transistors
12 off general purpose silicon npn BC108,
BC109 or 2N2926

6 off general purpose silicon pnp 2N3702
6 off general purpose germanium pnp 0C44
2 off high power germanium pnp 0C26
1 off high power silicon npn 2N3055

Diodes
12 off silicon signal diodes 1N4148
12 off germanium signal diodes 0A91
6 off general purpose 1A rectifiers 1N4004

Photo -cells
1 off photo conductive cell ORP12
1 off phototransistor OCP71

Transformers
1 off mains/multi-tapped low voltage 1A
secondary
1 off mains/6.3V 1A heater type

Lamp holders
2 off panel mounting MES holders with lenses

Bulbs
2 off 6V 0-06A MES bulbs

N eons
1 off mains indicator (panel mounting with
lens and resistor)
1 off bare neon (60/70V) without resistor
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Components
Switches

2 off mains rated 1A double -pole toggle
switch
1 off 3 -pole 4 -way rotary
1 off 4 -pole 3 -way rotary

Ferrites
1 off 6in. length gin. dia. aerial rod
1 off pot core with bobbin type LA1

Plug/socket pairs
1 off polarised two pin panel mounting
1 off standard }in. jacks

Meters
1 off miniature 50pA movement
1 off edge wise "level meter"

Loudspeaker
1 off 35 ohm 2 to 6 inch diameter

Miscellaneous
An assortment of the following:
Tag strips, group boards, Veroboard, BA
nuts bolts and washers (mainly 4 BA and
6BA), 4BA and 6BA solder tags, iin. and +in.
grommets, 22s.w.g. tinned copper wire,
32s.w.g. enamelled copper wire, multistrand
flexible connecting wire, solid conductor
connecting wire, twin mains rated flex, three
core mains rated cable.

A selection of fixed and variable resistors.

Selection of fixed and variable capacitors.

."\

A group of common semiconductors, above and
below.
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Photograph of reed relays, connectors, switches,
lam pholder and transformer.

Tools
Soldering iron

1 off 15/25W with *in. diameter bit mains iron
for normal light duty work.
1 off Weller "Expert" instant heat iron-for
the occasional repair job that has to be done
quickly and for heavy duty work (not suitable
for normal construction work).

Solder
1 off 1 lb reel of resin cored 18 or 22 s.w.g.
solder.

Screwdrivers
1 off *In. blade pocket screwdriver (with
neon tester)
1 off +in. blade, long shafted screwdriver
with insulated handle.

Side cutters
1 pair

Pliers
1 pair heavy duty combination pliers
1 pair light duty taper -nosed pliers

Drill and bits
1 off either hand drill or electric drill with stand
Assortment from 1/16in. dia to fin. dia. drill
bits

Chassis punches
One or two selected sizes or tank cutter

Wire strippers
1 pair

Hammer
1 off medium/light weight

Hacksaw
1 off small "Eclipse" type
I off heavy duty for cutting sheet metal

Files
1 off half -round 6in. medium cut.
1 off round 6in. medium cut.

Snips
1 pair of tinmans snips for cutting sheet metal

Vice
1 off small vice with shaped jaws for holding
circular section materials

Photograph of an oscilloscope and a construct-
ors tool kit. (Heath kit).
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Test Gear
This is where the biggest expense lies and

one would not suggest that you consider
buying all the items suggested in one go,
but over a period of a number of years.

Multimeter
One of these is essential from the word go.

It is not worth buying a cheap low sensitivity
one. Much better wait until you can afford a
20,000 ohm per volt version having (typically)
d.c. volts from 3V to 1,000V, a.c. volts 6V to
1,000V, d.c. current from 50,LiA to 5A and two
or three resistance ranges.

Variable power supply
I think that this can justifiably be called a test

instrument because you can frequently find
faults by checking the voltage ranges over
which a piece of equipment will work. A useful
range is from 0 to 20V d.c. at about 1A.

Oscilloscope
The beginner would probably think this an

unnecessary luxury, but I do not think so.
Simple service oscilloscopes are now much
cheaper than they used to be and certainly
there is virtually no limit to what you can do
with even a simple instrument. Ideally you
should get as eipensive an instrument as you
can afford, and I personally think there is better
value in buying a £25 service oscilloscope than
the rest of the instruments mentioned here put
together (with the exception of the multimeter).

A.F. Signal Generator
Very useful for general work, provided it

covers the range of frequencies from 30Hz
to 100kHz with sine and square wave output at
amplitudes of about 1V.

R.F. Signal Generator
This is rather a luxury for the general purpose

amateur, but is a necessity for anyone wanting
to specialise in radio work. It should have a
frequency range of from 100kHz to about 50MHz
and have facility for internal or external
modulation.

RC Bridge
For the man with "everything". This is very

much a luxury tool and is not frequently re-
quired. When, however, you want to measure
capacitance or inductance, there is no real
substitute. This ought to be the last on your
list of "buys".

A photograph of one of the many multi -
meters available on the market.

The Nombrex R.C. Bridge (above) and R.F.
Signal Generator (below)

No doubt I shall be accused of the same crime
that I have accused others of by daring to sug-
gest this formidable list, but I stress that there
is never an excuse for saying you need all the
Everyday Electronics, May 1973

tools and instruments at the same time. It is
more important that you regard the latter two
sections as being the "most" you are likely to
require.
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THERE are tw s good reasons for using a
flashing light circuit rather than a circuit

that generates an audible tone, firstly, an
audible signal gets lost amongst amplified music,
and secondly, a flashing light is less annoying
than a continuous clicking sound.

CIRCUIT
The complete circuit diagram of the Flashing

Light Metronome is shown in Fig. 1.
At first sight it appears to be a Wheatstone

bridge followed by a two transistor amplifier.
In fact the circuit is an oscillator which has an
advantage over the mare conventional multi -
vibrator circuit in that it requires only one
timing capacitor. The circuit operates as follows.

At the start of the cycle, the current drawn
by the circuit is small, so the voltage drop
across the load, LP1, is negligible.

The voltage at point A is determined by the
values of VR1, R1 and R2 and is a reference
voltage.

A sim flashing light unit for
use in the musical field and the
laboratory.

by Paul Townsend

At the beginning of the cycle, the voltage at
point B will be equal to the supply voltage, but
will drop as the capacitor Cl becomes charged.
When the voltage at point B has become 0.6V
negative with respect to point A, transistor TR1
becomes forward biased and turns on, i.e.
conducts.

Capacitor Cl now commences to discharge
through TR1, R4 and the base/emitter junction
of TR2, turning on the latter. A large current
thus flows through LP1, and the latter lights
up.

248 Everyday Electronics, May 1973



The voltage drop across LP1 is practieally
equal to the supply voltage, and so point D is
effectively clamped to this voltage.

Point C is directly connected to the supply
and point B is a negative with respect to C
because of the capacitor charge. Thus sufficient
base current can for the moment be applied to
TRI to hold it on.

The value of R4, however, is so low that the
capacitor is discharged very quickly hence
decreasing the negative potential at point B.

Eventually, this potential will drop to less
than 0 - 6V with respect to point A, with the
effect that TR1 turns off (i.e. stops conducting).
This cuts off the base supply path to transistor
TR2 so that it too turns off. The current through
LP1 drops to its normal value. (non illuminating)
and the whole process is repeated.

The cycle is repeated continuously at a rate
dependent on the values of Cl, the resistors

to R4 and the setting of VR1.

CONSTRUCTION
The unit is constructed on a piece of 0 - l5in.

matrix Veroboard size 11 x 7 holes. The com-
ponent layout on the Veroboard and the wiring
of the board to the other components-located
in an old tin previously used for tobacco-is
shown in Fig. 2.

Begin assembly by making the necessary cut-
outs on the Veroboard copper strips as detailed
and solder the components in position as in-
dicated in Fig. 2.

The transistors should be soldered in position
last of all and a heatshunt should be used on
the transistor legs to prevent thermal damage.
Now attach the flying leads.

Obtain a suitable tin or other case for the
unit and fix Si, VR1 and LP1 holder in positions
as shown. In the prototype these components
were fitted to the base of the tin so that access
to the battery was obtained by merely removing
the lid. Layout is not critical and may be varied
to suit individual requirements.

Wire up the component board to Si, VR1 and
LP1 as shown.

Fig. 1. The complete circuit
diagram of the Flashing Light
Metronome.

To prevent shorting of any components or
the component board with the case, it is recom-
mended that a layer of Sellotape or insulating
tape be used to line the inside of the case.

CALIBRATING
Make up a scale as shown in Fig. 3 and stick

this to the front panel of the unit such that the
knob is at the centre of the semicircle.

With the knob screwed securely in position,
position it so that its pointer or marking is
coincident with the first radius of the semi-
circle. Turn on the unit and count the number of
flashes of LP1 that occur in one minute. Mark
this number alongside this radius outside the
semicircle. Repeat for all other positions.

Positions between those marked can be
interpolated.

It must be remembered that if the knob is
removed at any time calibration must be
carried out again.

Fig. 3. A full-sized drawing of the scale used on
the prototype unit. Use this (or a copy of this) to
make your own calibrated scale as detailed in
the text.

SOME USES
The Flashing Light Metronome will probably

be employed mostly in the musical field where
it will be used as a timing reference for the
purpose of keeping "in beat" by both the soloist
and group musicians.

When used by musicians, the Flashing Light
Metronome can also be used as a "tempo
recorder". When the desired tempo of a par-
ticular tune has been decided, a person outside
Continued over and on page 260.
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Faswitie LIGHT

METRONOME
7--

Photograph (right) shows the
completed Flashing Light Metro-
nome housed in a used 2oz.
tobacco tin with the lid removed.

BC108
2N1305

VIEWED FROM
UNDERSIDE

   o o 0 o o   o
o  0 0 . o
0  o

o
0 o

. 0  o o  o o

Fig. 2. The layout of the
components on the Vero -
board with regions of cop-
per strip on the reverse side
to be removed. The board
is shown wired up to the
other components housed
in a two -ounce tobacco
tin.
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NG doubt you have all heard
enough about V.A.T. by now,

just to make it worse we are going
to try (notice the wording) and
tell you just how it is likely to
affect electronic components, kits
and equipment.

The position according to the
government is fairly clear but
when one comes to investigate
individual cases it is not quite so
simple. Starting with the few
"electronic" items, apart from
components, that will, by the time
you read this, have gone up in
price; these are stereo amplifiers.
larger chassis and cabinet
speakers (over 12 inches in dia-
meter or the sum of the diameters
of the speakers in an enclosure)
and headphones, these will all go
up about 10 per cent.

SHOP
TALK
ByMike Kenward

All components will go up about
10 per cent and, in most cases so
will the cost of kits for electronic
equipment There are a few
instances where kits will come
down and these are generally
radio or tuner kits which have
been subject to purchase tax e.g.
Sinclair Mcromatic and the range
of Radionic kits.

Unfortunately the fact that
many radio kits have in the past
escaped purchase tax by one
means or another now means that
they will go up in price. Suppliers
such as Radio Exchange Co. have
not in the past paid purchase tax
so now their products will go up
by 10 per cent-a similar thing
will happen to most kits.

Heath (Gloucester) Ltd., say
that many of their kits which con -
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min tuners or radios have been
subject to tax but this is often
only on part of the unit (e.g. the
tuner unit in a tuner -ampli-
fier) so in these cases the price
may rise slightly.

From all this it looks very much
as if most hi fi and audio gear-
except amplifiers will be coming
down in price while most kits will
be going up. If in doubt contact
the firm concerned, all but one
firm we spoke to were very help-
ful and most took the trouble to
explain their position fully.

One point which may have mixed
blessings-all books have been
zero rated, this means that they
will all remain the same price as
pre V.A.T.-including EEl How-
ever, this also means that com-
ponent suppliers may find it easier
not to sell technical books, we
hope this is not going to be the
case.

Home Intercom
Few buying problems concern-

ing components for the Home
Intercom. The small 75 ohm
speakers will be the most expen-
sive items-around 50p each is
reasonable. The larger component
suppliers usually have them if
the local firms have not.

The interconnecting wire is
simply three core mains lead and
Woolworths is probably the best
place to get this cheaply-they
can also supply Fablon for cover-
ing the cases.

Make sure Si is  a biased type
d.p.d.t. toggle switch when you
buy it-this means that it is
spring loaded to return to one
position when released. The
2N4059 transistor used is avail-
able from A. Marshall and Son,
28 Cricklewood Broadway, London,
NW2, this firm sell a vast range
of semiconductors and integrated
circuits and produce a catalogue.
BI-PAK, P.O. Box 6, Ware, Herts
can also supply the 2N4059.

Flashing Light Metronome
All components for the Flashing

Light Metronome should be easily
obtainable. We suggest that you
use a bigger case than that shown
and fit a rather larger 9V battery
as the small types tend to be
exhausted fairly quickly in this
circuit when the unit is used at a
high flash rate.

The small case and battery are

excellent if you want to carry the
unit around and if it is not likely
to be used for long periods.

Automatic Anchor Light
Provided you can get the case

parts-a chemist and pet food
shop should supply-the Auto-
matic Anchor Light should pre-
sent few component problems.

Substitutes for the ORP12
photocell are quite suitable and
the bulb can be purchased from
any garage or car equipment shop.
The small switch used is fairly
expensive (about 45p) and is
available from most of the larger
component suppliers.

If you cannot get the Paxolin
or Bakelite tube, try Home Radio
who sell 6 inch lengths in various
diameters from 14 inch to 218 inch.
The p.v.c. tube generally available
is not suitable for this application
as it expands with the heat from
the bulb and cannot then be
removed from the cap-we know.
we tried.

Wire to connect the lamp to the
supply should be plastic covered.
Waterproof plugs and sockets are
available from most chandlers
should they be required.

Beta Bass
The magnets used in the pick-

ups for the Beta Bass are probably
going to be difficult to get in some
areas. If you cannot get them
from your local hardware shop
write to Mr. Brookes, James Neill
and Co. (Napier St.) Ltd., Napier
St., Sheffield S1.1 813B. He will be
able to quote a price for four or
eight magnets as required (one
or two pick-upl: we suggest you
enclose a s.a.e. with your letter.

The machine heads (for bass
strings) and the bass bridge
should be available from most
shops selling musical instruments.

The steel plate used for the
tailplate on the bass version
should be available from a local
hardware shop or garage-some
schools and colleges also use
metal in their workshops. The.
tailplate could be chrome plated
if required and again a garage
should be able to help with this.

The transformer specified in the
original articles is necessary for
use with the home made pick-ups
detailed in the text, this is avail-
able from Zeta Windings for
£1.85 including postage. Their
address is 26 All Saints Road,
London, W11.
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Readers' Bright Ideas; any
Idea that is published will be
awarded payment according
to its merit. The ideas have
not been proved by us.

I have found that, especially when undertaking such
projects as the building of a hi -fl system, it is possible to
make an error in the positioning of the electronic com-
ponent. This is also true for smaller projects as an
error could cause the whole project to fail.

in the light of such a situation I have come up with a
satisfactory solution. This is to affix a small strip of paper
on either four or two side of the Veroboard, and to letter
or number the paper to correspond with the rows of holes
in the board. This method has so far proved to be very
successful on several projects and ensures a more
accurate positioning of components.

S. Smith,
Blackpool

I have often found that, when soldering on Veroboard
or printed circuit board, solder blocks up several holes.
A simple remedy to this is to take a paper clip or a pin and
push it as far as it will go into the blocked hole. Then with
a soldering iron, one heats the pin. The solder melts and
the pin passes through the hole thus clearing it.

One word of warning, do make sure that solder will not
adhere to the clip or pin.

S. Whitt,
London, N.W.4

In an earlier issue of EVERYDAY ELECTRONICS a reader
stressed the fact that knotting a mains cable could damage
the wire. I have found a simple and safe way of preventing
mains cables from being pulled out of equipment.

A clamp is made from two flex clamps from a pair of
old mains plugs. One clamp has its screws tightened up
until the thread in the clamp breaks and the screws can
turn freely. Then it is placed over the cable and the second
clamp is tightened up.

S. Yare,
Middlesbrough

This idea of a cheap solder remover has been tried and
tested by me and found to suit my requirements. Materials;
1 rubber ball (approx. 2finches to 3inches dia.) 1 washer
(steel, outside dia. *inch, with a ,frinch hole in the centre)
1 piece of coat hanger wire (-13.2-inch x 3iinch long) 1 piece

of nylon or plastic clear tube (with inside dia. that will take
the coathanger wire with an easy fit).

The wire is cut so that when the ball is compressed fully
it will just protrude out of the end of the plastic tube. With
the right type of ball and tube a suitable solder remover
will result; drawing attached. Sizes and material are only
general, my requirements were found in my scrap boxes.

The fixing of tube is important. I found Araldite to be
satisfactory. To use the remover, compress ball until rod
is near end of the tube, grip the tube, trapping ball in the
compressed position, hold the tube firmly on molten
solder and release grip, to allow ball to retract.

E. Wall,
Charlton

WASHER SOLDERED TO WIRE ROD

RUBBER BALL

WIRE ROD

'ARALDITE°TUBE TO BALL

CLEAR PLASTIC 'THICK WALL TUBE
OR A HIGH MELTING POINT STIFF
NYLON TUBE

WHEN ENO GETS 'RAGDED'IRTM OFF

I have found a way of picking up screws and small
ferrous objects dropped inside equipment or other
awkward places. Screw or glue a small button magnet
onto the end of a telescopic aerial, a nice size is about
4 inches, extending to 24 inches. The aerial can be extended
to the length required and the magnet will pick up the lost
part.

The pick-up can be carried in the breast pocket and
save much time and frustration.

P. J. Gardner,
Welwyn Garden City

I enclose a very cheap home made tunable coil made out
of an old lipstick case.

The lipstick is taken out of the case and discarded. In
its place fits a piece of ferrite rod, the slug, which is
secured in the case by Plasticine or Araldite. The coil is
wound around the case to individual specifications. By
turning the bottom of the case the slug moves up and
down.

I have successfully made a crystal radio out of a coil like
this and it is cheaper than commercial types.

Alan Hunt,
Nuneaton

Please Note: this column Is intended for constructional ideas
and ideas relating to electronic construction. It is not our
intention to publish circuits of any description.

All items submitted should be original and not previously
published. If similar ideas are submitted by two or more
readers the first received will be published.
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By B.W. Terrel Bsc

MODIFICATIONS TO THE BETA GUITAR
DUE to the demand from readers for details of

constructing a four string solid electric bass
guitar, it has been decided to modify the Beta
Electronic Guitar featured in the November 1972
issue of EVERYDAY ELECTRONICS for this purpose.

It can be fitted with or without the electronics
effects-this is left entirely to the constructor.

To convert to a bass guitar, modifications are
necessary to the fretboard, tailplate, nut, head
and pick-ups in conjunction with the blueprint
and details given in the November and Decem-
ber 1972 issues of EVERYDAY ELECTRONICS.

The existing structure of the Beta is robust
enough to handle the additional heavier type
bass strings.

BASS PICK-UPS
Although the pick-ups described in the Decem-

ber 1972 issue of E.E. can be used on the bass
version of the Beta, they will not give a com-
pletely satisfactory output signal because the
signal strength derived from each string depends
on the position of the magnetic pole pieces below
each string.

The previously used Eclipse 821 button mag-
nets are unsuitable due to the spacing between
the poles of the buttons. It is recommended that
four Eclipse M4520L magnets be used for each
pick-up.

These should be glued to a piece of Veroboard
measuring 16 x 8 holes x 0 .15in matrix cut as
shown in Fig. la. Araldite is a suitable adhesive.
Pay attention to the polarities of the magnetic
poles.

With the enamel cleaned off one end of a
length of 30 s.w.g. enamelled copper wire,
Everyday Electronics, May 7973
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Fig. la. The positions of the four magnets to be
glued to the plain side of the Veroboard pick-up
base.

solder this in location E2 on the Veroboard and
wind on 100 turns in a clockwise direction and
solder the other end in location El.

Brush or spray the coil assembly with paint
or laquer to hold firm.

Repeat the above procedure for the second
pick-up (if required).

Construction of the pick-up covers are detailed
in the December 1972 issue of E.E.; fit the coil
assembly to the cover as previously detailed, Fig.
lb.

Solder lengths of screened cable to the pick-
ups as shown, so that the lengths will reach the
pick-up selector switch in the control section.

These pick-ups will still need the matching
transformer type M218, available from Zeta
Windings.
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Fig. 2 (above). Cutting details for the nut.
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TAILPLATE

GUITAR BODY
CENTRE LINE

1/76 RECESS TO SUIT TAILPLATE

Fig. 3 (above). The position of the bass
tailplate on the guitar body.
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Fig. 4. Details of the bass tailplate.

Fig. 5 (right). Shows
approximate posi-
tions of machine
head holes.

EXTRA FRET
POSITIONS

NUT POSITION
ON BLUEPRINT

1st FRET ON
BLUEPRINT

APPROXIMATE POSITIONS
OF MACHINE HEAD
LOCATING HOLES

SLOT FOR NUT

1.76"

1.67"

Fig. 6. The bass end of the fret-
board giving details of extra fret
positions.
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LAYER OF CARDBOARD PICK-UP COVER

SOLDERED TO 100 TURNS 30 SWG COAXIAL
COVER ENAMELLED COPPER WIRE CABLE

WOOD SCREWS TO VEROBOARD
(OUTPUT)

FIX TO GUITAR BODY BASE PLATE

Fig. lb. Method of fixing the pick-up coil assem-
bly into its cover (see E.E. Dec. 72).

NUT AND TAILPLATE
The nut must be made to suit only four strings.

Perspex, 14in thick is suggested as a suitable
material and should be cut and shaped as shown
in Fig. 2 and glued in position as before.

A new tailplate has been designed to cope
with the extra stress present when using bass
strings, see Fig. 3 for position and cut-out to
be made on guitar body. The plate must be made
to come flush with the guitar body, for this is
where the bridge will stand. Do not make the
previous elliptical cut-out as shown on blueprint.

Dimensions and drilling details for the tail -
plate are given in Fig. 4. A suitable material for
this is '16in steel plate or similar tough metal;
aluminium is not recommended. Affix to the
body by means of lin. to 112in. No. 10 screws.

HEAD
Since there are only four strings on standard

bass guitars, only four machine head holes need
to be made in the head.

Approximate drilling details of these holes are
shown in Fig. 5, but the exact spacing from the
edge of the head, and the hole diameters will
vary with types of machine heads used.

Special bass guitar machine heads (designed
to withstand more stress than those on six -
stringed guitars) should be used; these are
recognised by having larger turning heads and
thicker spindles.

FRETBOARD
The fretboard needs to be re -designed at the

bottom end, Fig. 6 gives details.
Using the blueprint (E.E. November 1972),

Fig. 2a showing the plan view of the fretboard,
project the centre line and tapering side lines
onto a piece of paper glued to the blueprint.
Projection should be about 4in.

Using the dimensions of Fig. 6 mark the new
fret positions and draw in across the centre line.

Now measure 1812in along the centre line
down the fretboard, from where the nut slot
meets the fretboard, and mark perpendicular to
the centre line. The new fretboard will end here.

Materials . . SEE

Steel plate 34in. x 3tin. x=6in. 1.711()1'
Magnets Eclipse M4520L (80Ib.).

Perspex kin. x fin. x
Veroboard 16 x 8 holes x 0-15in. matrix (2 off).

Wire 30 s.w.g. enamelled copper.

 Miscellaneous Adjustable bass bridge. Set of
bass strings.

TALK

As a check that you have done this correctly,
count the total number of fret positions from the
nut to the end of the fretboard, you should have
a total of 17.

Modifying this way eliminates any need to
extend the neck. When the fretboard is secured
to the neck, the latter will need to be slightly
shaved down along its length to suit the slightly
narrower width of the fretboard.

The finger position holes should be made as
previously described. Ignore those on the blue-
print diagram of the fretboard, and mark new
ones at fret positions, 3, 5, 7, 9, 12, 16. Remember
that the fret nearest the nut should be counted
as fret number zero.

BRIDGE
Once again, no details have been given for

making a bridge as these are best purchased.
An adjustable type is recommended. Position the
bridge such that its distance from the twelfth
fret is the same as the distance from the twelfth
fret to the zero fret.

Photograph of the original
Beta Guitar.
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usefiiron1 shall boat wh1,C -maym-,-
re mooted, aattended long:per:Ws in an
rea \\There ane.hot light's are requireck-or for

ovrnight,4tay in a bay or estuary. \\lien the
rcw can go ashore for the day safe in the

knowledge that the' riding light o ill turn itself
on as dusk falls.

CIRCUIT DESIGN
Three main criteria governed the design of

the circuit. They were, the unit should not be
affected by the atmosphere-thus no relay
should be used. Operation should be fast to
avoid a "half on" bulb and unnecessary power
wastage, and the unit should be cheap and easy
to build.

The final circuit consists of a modified Schmitt
trigger that changes from one state to another
depending on the resistance of the photocell
PCCI (Fig. 1). The resistance of PCCI varies
between about 200 Ohm in bright sunlight to
10 megohm in total darkness.

-states =design to
iwiicit the fightOrVat digs" And DE
at dawn...-% -r .By Mike Kenward

A..se.1,11 -netvot- PCC1 nses with the
of nigh , .tart 1:urs.-: on and. TR2 will
start to turn off. As soon as this happens the
riolliTtitti an TR2 emitttritVill try to turn TRI
on even more and a feedback loop is set up,
making the operation from TR2 on to fully off
occur very quickly.

In the initial condition (TR1 off, TR2 on) the.
Darlington pair TR3 and TR4 will be turned off
When the Schmitt changes state the base of
TR3 will be taken positive and it will conduct
causing TR4 to saturate and thus turn on LPL.

The overall gain of TR3 and TR4 is in the
region of 100,000 hence, for one amp to ficriA in
TR4 (6V. 6W bulb), only 10,,tA needs to flow in

Approximate cost
of components
including V.AI
£2.40 plus case

and wireCIRCUIT OPERATION
Preset potentiometer VR1 is used to set the

light level at which the trigger will alter state.
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Fig. 1. The circuit diagram of the Automatic
Anchor Light.

TR3 base. If, because of this high gain, which
is used to ensure TR4 saturates, lamp LP1 is on
low power when it should be off, the value of R4
can be increased until the Darlington pair is
full off.

As daylight breaks and the resistance of PCC1
begins to fall the circuit will revert to the
original state with TR4 and hence LP1 turned
off. In this condition the current taken from the
battery is about 4 milliamps, hence the unit can
be left to operate for long periods without flat-
tening the battery due to current taken during
daylight hours.

The Schmitt trigger presents some hysteresis
and hence once LP1 is lit, the ambient light level
must rise by a reasonable amount for it to turn
off again. This means that the lamp will not
flash on and off with small changes in light level
(unless light from LP1 is reflected onto the
photocell).

Switch Si is included to enable the unit to
be switched from manual to automatic opera-
tion. This switch may be left out if not required.

LAMP
The current taken by LP1 must not exceed

the rating of TR4 (1 amp). Due to the slight
voltage drop (about 300mV) across TR1 the
bulb will not, in fact, be across the full supply
and this factor will aid bulb reliability.

The bulb used for both 6V and 12V operation
should be a 6W type (of the appropriate volt-
age). Although up to a 12W bulb could be used

Photograph of the com-
pleted Automatic An-
chor Light.

Components ....
Resistors

R1 150k II
R2 4-7ki2
R3 loon
R4 10kfl
R5 220kil
All 1W - 10% carbon

SEE

TALK

Transistors
TR1 BC 108 silicon npn
TR2 BC 108 silicon npn
TR3 BC 109 silicon npn
TR4 AD 161 germanium npn

Miscellaneous
PCC1 ORP12 light dependent resistor
VR1 500k52 skeleton preset potentiometer
LP1 6V or 12V 6W bulb (depending on

supply)
S1 S.P.D.T miniature toggle switch
Veroboard 21- x 11 x 0.15 inch matrix, alu-
minium for heatsink 2kin. x 1in. x 18 s.w.g.
Materials for lamp holder; grommet about
;inch diameter, rubber foot, paxolin or bake -
I ite tube inch outside diameter_ Materials for
case; plastic, screw top "Tetramin" con-
tainer, clear plastic "Dop" shampoo con-
tainer. Connecting wire, two core plastic
covered lead for supply, 4BA fixings, Araldite,
small grommet for supply lead.

on a 12V supply (governed by the rating of
TR4) no more than 6W should be used in a
similar lamp to the prototype due to the design
of the bulb housing-bulbs under 6W should not
be used as this is below the required power for
an anchor light.

FORMS OF CONSTRUCTION
Construction can take a number of forms

depending an the requirements. For instance the
electronics can be housed in a small case
mounted away from the actual lamp and con-
nected to a battery or the ships supply and the
lamp by twin leads. Alternatively the electronics
can be fitted within one of the fixed anchor
lights available from chandlers and connected
to the ships supply or other battery by a twin
lead.
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AUTOMATIC

HOLE FOR LAMP HOLDER

LOWER PART OF
"DOP" CONTAINER

WASHER SOLDERED
TO END OF WIRE

HALF A RUBBER
GROMMET

i 4, II'10

RING OF
ARALDITE

PAXOLIN OR
BAKELITE TUBE

SCREW TOP

Fig. 4. Construction of the Auto-
matic Anchor Light using the
case materials described in the

text.

17A

RUBBER INSTRUMENT FOOT

+ve

NOTCH FOR WIRE

PLASTIC CASE

TO SUPPLY

The prototype unit ready for final assembly.

PCC1
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The complete unit could be self contained
within a commercial plastic dome lamp together
with a battery and control switch. Finally the
unit may be constructed complete, as in the
prototype, housed in the case design shown in
the photographs and diagrams.

Since the unit will work from below 6V to
the above 12V the supply is not critical-pro-
vided it remains reasonably steady-only the
lamp will need to be altered to suit the supply
(normal 6V, or 12V batteries can be used).

The complete unit can be made very compact
(about 3 inches by 134 inches diameter) and
virtually watertight by enclosing it in a small
plastic screw top container such as that used
to hold tropical fish food (Tetramin); this type
of container was used for the prototype and the
unit can thus be mounted on the mast or rigged
as and when required.

If the electronics are to be installed inside an
existing lamp housing the shape of the board
may have to be altered to enable all components
to be fitted in. The switch S1 could be mounted
remotely and connected, with the supply, by a
three core lead to the unit if required.

Fig. 2. Veroboard layout and wiring diagram.
TR4 is not isolated from the heat sink.

TO LP1

9 10 11 12
13 1415 16 17 18

00 00000000000000
0

.06
o o
o 0 
o a  0    o
o o
o   0  0000oo0000000
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b

TR4 TR1-3

UNDERSIDE VIEWS

PCC1

H TOS1

0

B -Eve Supply

11/4"

BEND AS REQUIRED
TO FIT INSIDE CASE "-.7

4BA CLEARANCE

/4 DIA.

Fig. 3. The heat sink used for TR4. The emitter
and base pins must not touch the heat sink,
which is bent to hold the board firmly inside the
case.

CONSTRUCTION
Having decided on the type of construction

required commence by cutting the board and
small heat sink for TM (Fig. 3) to shape and
mounting the components as shown in Fig. 2.
Make sure to use a heat shunt between the iron
and TR1, TR2 and TR3 when soldering them in.

Next connect up the switch S1 and PCC1 with
enough flexible lead to allow for their mounting
positions and, after checking the wiring, con-
nect the unit to the lamp and supply as shown.

With S1 in the normal position, lamp LP1
should be on, in the automatic position the lamp
is on or off depending on the light falling on
PCC1. Switch to automatic, adjust VR1 to mid
track and cover PCC1 with one hand, LP1 should
immediately come on. With light falling on
PCC1, LP1 should extinguish. Potentiometer
VR1 can now be adjusted so that LP1 lights
when the ambient light falling on PCC1 is at
the required level (i.e. getting dark).

If the lamp flashes on and off this is probably
due to light from LP1 reaching PCC1 and caus-
ing feedback.

CASE
The case can be made next. The prototype

unit used a fish food container, as mentioned
previously, for the base and the lower part of a
"Dop" shampoo bottle for the lamp cover. These
items can have their lettering removed using
metal polish, this produces a professional look-
ing unit without the need for painting.

The mounting holes for PCC1, S1 and the
grommet for the supply lead are shown in Fig. 4;
these should be cut using the actual components
for size. Next cut the hole in the case lid to
take a 34 inch diameter Bakelite or Paxolin tube
-this material is used because of its heat
resistance (LP1 and the dome get quite warm).

The lamp is mounted in a 34 inch length of
the tube using a grommet and rubber instrument
foot as shown in Fig. 4. The tube is then pushed
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into a hole cut in the lid of the container, a
ring of Araldite around the tube will stop it
going right through.

The case can now be completed by Aralditeing
a 2 inch section of the Dop bottle to the lid as
shown in the photographs.

FINISH
The final board and all the components on it

can now be painted if required to protect them
from the elements. Next PCC1 can be mounted
in the end of the tube using Araldite, and Si,
the board and LP1 inserted in the case. Finally
S1 and the grommet around the connecting lead
can be sealed with silicon grease or Vaseline.

The unit can be permanently mounted in a
convenient position or put up when required.
A two pin sealed plug in the supply lead will
facilitate easy connection, whilst a conveniently
placed large Terry clip will make fitting a
simple matter. Alternatively a terylene cord tied
around the unit, under the lid of the case, with
a loop over the lamp housing will enable the
unit to be hung up pr connected to a halliard
for hoisting aloft. C7

The light ready for com-
pletion. Note the positions
of the switch and the
photocell.

WE NOTE
The Indicator Audible Warning(April issue) was
shown in Figs. I and 2 with incorrect battery
polarity. The positive and negative leads should
be transposed.
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Flashing Light Metronome; continued from page 249.

Components
Resistors

R1 33kU
R2 33kQ
R3 2-2k0
R4 470Q

All + watt - 10% carbon

SEE

SHOP
TALK

Potentiometers
VR1 500kQ log. carbon

Capacitors
C1 125'!F elect. 16V

Transistors
TR1 BC108 silicon npn
TR2 2N1305 silicon pnp

Miscellaneous
LP1 6V 60mA bulb and suitable holder
S1 On/off switch
B1 9V PP3 or larger type if possible
Veroboard, 0-15in. matrix 11 x 7 holes;
suitable case ; battery connector.

the group or band can set the unit to coincide
with the tempo of the tune. The reading is then
taken from the scale and this is noted for this
particular tune.

This procedure could be repeated for the
whole repertoire, so the correct tempo could be
called upon by a setting on the Flashing Light
Metronome.

In the laboratory, the unit can be used in
various oscillatory experiments such as deter-
mining the value of "g" (acceleration due to
gravity) by the pendulum bob experiment for
example, and various magnetic experiments
involving oscillating suspended magnets.

In these cases, the Flashing Light Metronome
would be adjusted so that its flashing rate
coincided with one complete revolution (i.e. the
periodic time, T) and the value of the frequency
(VT) read off directly from the scale.

Photograph of the completed Flashing Light
Metronome.
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[NEXT
MONTH

MAKING
P.C. BOARDS
A special feature
showing how you can
make professional
looking printed cir-
cuit boards.

RAIN
ALARM
Make sure of your
clean shirt with the
aid of this rain alarm.

SEMICONDUCTORS...NEW SERIES

MINI-
ORGAN
A simple three octave
stylus operated organ
neatly and simply
constructed on a
printed circuit board.

Starting `tte :L._month :a
series describing the filtra-
tion of most of the semi-
conductors we use.

everyday
electronics

JUNE ISSUE
ON SALE

MAY 18
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DEMO CIRCUITS
By MIKE HUMS

The Bistable

DURING the next few months we shall be look-
ing at a family of circuits known as

multivibrators. Those of you who follow Teach
In will remember one of them-the astable
multivibrator but there are two others; the
monostable and the bistable. This month we
shall talk about the latter.

THE BISTABLE
In electronic terms the bistable is one of the

more elementary circuits to understand but
nevertheless is extremely useful and with it one
can carry out some rather interesting experi-
ments. It is not used quite so frequently in
E.E. projects as its cousin the astable but it is
certain that you will come across it from time
to time-particularly if you ever get involved
in the field of digital electronics.

Its main application is where an electronic
circuit is required to "remember" something
that happens, so that an indication can be given
or alternatively an action can be carried out as
a result of the occurrence. The latter may sound
rather philosophical and does require an under-
standing of digital logic so we shall not dwell
on that aspect. Instead we shall concern our-
selves only with the application of the circuit as
a "remembering indicator."

Fig. 6.1. The basic bistable circuit using 1.121 and
LP2 as indicators.

*SEE TEXT

BASIC CIRCUIT
The basic circuit shown in Fig. 6.1 uses lamps

LP1 and LP2 as the indicators. To make one
of these lamps switch on the transistor beneath
must be capable of passing enough collector
current to make the filament glow. Although
the bulbs are 40mA 6V it is better to assume
that about 100mA, could flow through the fila-
ment to get maximum illumination-then the
possibility of a bulb being less sensitive than
normal is of no concern.

To pass collector current in the transistor,
base current must flow. The base current re-
quired can be calculated by dividing the col-
lector current by the d.c. current gain of the
transistor (hFE). A BC108 has a typical hFE of
200 but device can have
a gain as low as 100; therefore it is better to
assume the worst case in the calculations.

Assuming therefore that the lamp needs
100mA and that hFE for the transistor is 100 the
base current needed to switch the lamp on is :

Ic
_

100=1n>A
hFE 100

Under normal circumstances this base current
would be supplied through a resistor that con-
nects the base of the transistor to some positive
voltage (usually the positive power rail). In the
case of the bistable there is a slightly different
arrangement. Resistor R2-the base current
control resistor for TR1-is connected to the
collector of TR2.

Assuming that TR2 is not conducting; R2 is
effectively still connected to the positive rail
through LP2. The base current control resistor
is therefore R2 in series with LP2 and we can
calculate the total resistance value that will give
lmA of base current in TR1 (assume there is
absolutely zero current flowing in TR2 hence its
presence in the circuit does not affect our
calculations).

The total resistance must be not greater than
the supply rail voltage less the base emitter
forward voltage drop of the transistor divided
by the base current required

9-0.6
i.e.

1
= 8.4 kilohms
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is this theprice
you pay?

Probably, if you're still using an
ordinary soldering iron.

Ordinary soldering irons can cause
damage to transistors and

integrated circuits - damage
which wastes time and costs

money. Now, with the unique
ANTEX X25 and CCN low leakage

soldering irons no harm can come
to the most delicate equipment,

even when soldered 'Live'.
(You could be making quite a saving).

(All prices mentioned exclusive of V.A.T.)

MODEL X25
220-240 Volts or 100-120 Volts.

The leakage current of the NEW
X25 is only a few microamps and
cannot harm the most delicate

equipment even when soldered
"live". Tested at 1500v. A.G.

This 25 watt iron with it's
truly remarkable heat -capa-

city will easily "out -solder"
any conventionally -made
40 and 60 watt soldering
irons, due to its unique

construction.advantages.
Fitted long -life iron -
coated bit 1/8". 2

other bits avail-
able 3/32" and
3/16". Totally
enclosed element

ceramic and steel
shaft. B its do not
"freeze" and can

easily be removed.

PRICE: £135
(rec. retail)

I

I

JO'

MODEL
CCN

220 volts or
240 volts. The -

15 watt miniature
model CCN

also has negligible
leakage.

Test voltage 4000v.
A.C. Totally enclosed

element in ceramic shaft.
Fitted long -life iron -coated

bit 3/32". 4 other bits
available 1/8", 3/16", 1/4"

and 3/64".
PRICE: £1,80 (rec. retail)

OR Fitted with triple -coated,
iron nickel and Chromium bit 1/8".

PRICE: £1.95 (rec. retail)

Suitable for production
work and as a general

purpose iron.

MODEL MES.KIT
Battery -operated 12v.
25 watt iron fitted
with 15' lead and 2
heavy clips for con-
nection to car battery.
Packed in strong plas-

tic wallet with booklet
"How to Solder"

PRICE: £1.95 (rec. retail)
MOW =NM

00000
From radio or electrical dealers,

car accessory shops or
in case of difficulty direct from:-

ANTEX LTD. FREEPOST
ADDRESS

LPL1 1BR Tel: 0752 67377. Regd. Bus. No. England 699483. .1(no stamp required) PLYMOUTH
EE5

MODEL G
18 watt miniature iron, fitted

with long life iron -coated bit
3/32". Voltages 240,220

or 110. PRICE: £1.83
(rec. retail).

MODEL CN
Miniature 15 watt
soldering iron fitted MODEL CN2

3/32" iron -coated Miniature 15 watt solde ing
bit. Many other bits iron fitted with
available from 3/64" nickel plated bit 3/32".
to 3/16". Voltages 240, Voltages 240 or 220.

220. 110, 50 or 24. PRICE: £1.70
PRICE: £1.70 (rec. retail) Irec. retail)

MODEL
SK.1 KIT

Contains 15 watt
miniature iron fitted with 3/16"
bit, 2 spare bits 5/32" and
3/32", heat sink, solder, stand
and "How to Solder" booklet.
PRICE: £2.75 (rec. retail)

Please send the ANTEX
colour catalogue.

Please send the following:

MODEL SK.2 KIT
Contains 15 watt miniature

iron fitted with 3/16"
bit, 2 spare
bits 5/32"
and 3/32"

heat sink,
solder, stand
and "How to

Solder"
booklet.

PRICE: £2.40
(rec. retail)

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

I
NAME
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VDRs S Tkermistors Potentiometers CapacitorsVIM 1:25 FREE
The I.C. Radio in a TO18 can. Supplied
complete with data sheet No. 10 which
contains specification, circuit and details
and prices of components such as ferrite
rods, compression trimmers etc.

I.C. Sockets
OushiPline or 56-7444 pa). 14 and 16 pin

Our Price tp per pin

A15B 75p 01.23 £1.00 VA1005 15p
CZ1 15p R53 £132 VA1026 13p
CZ4 13p R54 £1.46 VA1033 13p
CZ13A 13p VA1040 10p
E298 50/5258 Up VA1053 10p
5298 ZZ/06 leo VA1055S 10p
GL16 £1 VA1034 10P

Slider Pots
Single Deal
10K 10 + 10K
20K 25+251(
50K 50+50K
100K 100 +100K
30p 50p 10p.

NEW LISTS
LOUDSPEAKERS -

COILS AND INDUCTORS
TRANSFORMERS

(postage 5p)

log
or
Us

Knobs

Diodes 8 Rectifiers
AA119 9p BA1 56 15p 81'176 0050
AA120 9p BA243 56p 8Y182 £1.50
AA129 9p 0A47 10p 13Y260 23p
BA102 26p 0579 9p 1N4001 Sp
BA115 17p 0490 7p 1N4002 7p
85130 109 0491 7p 1144003 Etp
BA145 20p 0520010p IN4004 8p
BA148 20p BY1 00 16P IN4005 10p
BA154 13p BY126 15p 1144006 12p
85155 14p BY127 16p 1N4007 16p

F/A TUNER
cheats fay
transistorised
0 soli
agorae._
OUR PRICE
cs.ts

matching stereo decoder UT/
Ask for model iiet Flo It

0

Resistors
1 watt 6% Carbon Film - low noise
Hi -Stabs
All E24 values tp each plus p. & p. 7p for up
to 50 Resistors and a further 2ci for each
additional 50. Deduct 334% for 100 of one
type or 25% for mixed orders over £1 in value.

1 W 109E Carbon Composition 3p each
2 W 1096 Carbon Composition 6p each
2E W 5% Wire wound - 9p each
6W Wire wound 9p -each

10W Wire wound 10p each
plus p & p. 7p for up to 25 resistors plus I p
for each additional 26.

watt
Audio
Ampliner

Our Price inc. handbook
52.49

10+less 15%
25+ MN 25%
100+ less 354%

I Watt
Audio
Amplifier

Our Price £3-N
Los s army discount.

5K5I 501(11 500K51
10KN 1001(£1 1MS)
25K13 250111 26412
log or lin less switch (& I KO lin)
log or lie with switch
dual less switch
dual with switch 10K. 100K & 1M
log only
10K log y 10K antilop lass switch

12p
24p
402

52p
409

Eliminators

9 volt fa 20MA (PP3) £1.25
6 Walt fir 50mA £1.50
9 volt(o 50mA £1.50
6 I 6 volt, 50mA £2.50
9-F9 volt, 50mA £2.50
7 volt for cassette recorders £2-00
6. 71 or 9 volt £3.00
3, 41, 6. n, 9, 12W 500mA filios.) £3.99
Car Battery Convener fully stabilised to
provide 8, 73 or 9 volts £4.99

(p. & p 15p on all 'types)

Presets
Vertical or Horimntel
0.1 watt 50 0-25 watt 7p -

100 11(1) 10K ft 100K62
250 2-61(11 251( D 2501( it
500 51(12 501662 500K LT

it electronics

1M II
2.511A 51
SM

PLEASE ADD
10% VAT

TO ALL ORDERS

disc ceramic
OlpF 18v 5p
022,F 18v Sp
047oF 12y Sp

ceramic plate
10041 10p
2200pf 10p

low voltage
0 -1sE 30v
0-22µF 62
0 -47µF 3v
30V
4700pf
10,000pf

Sp
Sp
Sp

10p
10p

Ceramic - plate 83V (C333)
1.89f 82pf 33pf 120pf
22pf 10pf 39pf 150pf
33Pf 12pf 47pf 180pf
3.912f 15pf 56pf 220pf
4.79f 18pf 66pf 270pf
5.6pf 22pf 8201 3.30pf
630 270 100pf
all 6p. each

nwler film 100V
1000pf 2p .019F 3p -0689F 4p
20000 2p .02µF 3p -1µF 4p
5000pf 2p -04,F 3p -2µF Op

.059F 3p

polystyrene 160V
10pf to 10,000pf in multiples of 10, 15, 22,33,
47 688 313 each

'simonised polyester 260V (C280)
-019F 3p ,068pF Sip -47AF Sp
-015AF 3p -19F 4p -689P 11p
-022µF 3p -15µF 4p 1pF 139
.0339F 3p .221F Sp 1.5pP 20p
047AF 3p 339F Gip 2-29F 24p

matallised polyester 400V (C281)
.01 AF 43p .0479F 6p -229F 10p
.0159F -068pF Bp 33pF 14p
-022pF 44p 1pF 7p .470F 15p
.0339F Gip -15,5 Sp

slivered mica 1% (>500) SSOV
2.29f-8200 7p 4.7nF-56000 19p
1nF-2.2nf Sp 880130-.010F 29p
2-7nF-36nF 16p
mixed dielectric 600V
.019F 7p 04799 7p -229F 16p
.0229F 7p -0689F 8p .47pF 24P,
.0330F 7p -19F Sp 19F 33p

MAIL ORDERS: Where no p. & p. charge is Mown
a minimum of 7p VONA P. & P. on oversees ceders
is charged at cost.
ADDRESS TO; M. 0. Dept
56, Forth Green Road. London NIO 3HN
Telephone 01-883 3705

Heat Sinks

105 50p

TO66
103
Power
Tab

DIPI0/2
for 51403D

15p

14p
15p

13p

214" x
2W' x351"
2W' x5"
356' x 361"
3%"x5"
17" x 2W'
17" x 3%"
17"x 5"

Verokoard
CoppercLEd Plain

0.1" 0.15" 0.15"

20p
24p

27p
67p
90p

169 (9)
21p (7)
21p (8)
27p (10)
50p
70p

Spot -face Coda 36p
Pin Insertion Tool 47p
Terminal Fins lEp per pork of 36

NEW LISTS
BOXES, CHASSIS, etc.
TRANSISTORS, I.C.'s, etc.

(postage Sp)

10p
12p

17p
37p
52p
75p

No. 7
(soon)

Aluminium Noses
Including bascplate and eracws

No. L W. D. Prim p. & p.

(7) 2%" X516" x 145" 35p 8p

(8) 4" x 4" x Hi" 35p OP

(9) 4" x 241" x 144" 35p Op

(10) 4" x 51S" x ' 40p Sp

11 4" x 244 x 2 35p 8p

12 3" x 2" x 1" 12p 9P
13 6" x4" X2" 50p 10p

14 7" x5" x214" s8p 12p
18p

2140

15 8" x 6" 03" 75p

IS 10- ET' tc3- 55p

AC107

AC126
AC127

AC128

AC176
AC187

ACME
AC180

atCfsaK

ACY20

A0160
AD149

281:1
AF114

AF115

An16
AFI1T

AF139

ec,07
EiCies

OCtol

Transistors 6 Integrated Circuits
25p

Ilp
15p

15p

15p

25p

tap
25p

tip

20p

400

40p

Nts

181/

rap

rap

lep

10,
10p

top

BC147

BC148

BC,*
8C157

80158
13C159

BC169

BC268

130115

85131

80132

13/5131511,

149A

BF130 2Ip
Banat 20p

BF113

BF180

8F181

ens.
BFI85

8F104

BF1S5

10p

10p

100

12p

10p
12p

/50
16p

670
'711p

70p

20p

25,

30p

25p

231,

15p

lop

BF196 15p

216107 15p

8F272 53p

8F250 tap

BEYS, 21p

BRY39 36p
5562, 260

135295A 14p
stimisXs £3.75

51.12340 67p
Severn app

1.4129103 37p

370

NIPFIOS 411p-

MPF106 4Sp

0026 Pp
oats lap
OCH 15,
OCas 15p

0071 11p

0073 17o

0076

0081
0C140
0G170

0C171
Z7X107

27E108
27%100

27)(300
271(301

272-302

273303

27X934

ZUNI
ZTESCO

21E501

27E502

ZTX6e3

275604
270311

20697

2N106

24706

top
20p

23p
lip
15p

12p

15p

12p
15p

20,
211p

25e

20p

15p

15p

hap

top
lap
25p

tap
12p

15.

2111306 22p

251711 23p

2/11693 30e

2105025 all 10p

243053

243054
203056

2153702

203703

203704
203706

253706

2113107

2113708

203700

2N3/10

2153711

202813

203903

203904

203906

253335

23p

505.

49p

12p
t2p
Mp
10p

10p

15p

12p

12p

tSp

1M

15p

11p

Hp
12p

245172 15p
EMYBB
ZENERS 0 yap
SERIES J

L00571 21.50

L03671 DSO
L03771 21.50
MC1203L £1.25
MC1330 Nip
L1C1250 75p

MC1351 £3.00

MC1352 21.00
MFC60008 lap
MFCCOMA 55p

L16360 El AS

SL6330 2130
740100 2150

pA700C 450

esA710 450

pA723C mos
Phs

10000 OP
2200pf 6p
33000 OP
4700p1 OP
Ceramic
12KV.d.c. BKV.d.c. HI -K 750V.
10pf Op 200pf 9p 1000Pf 5p
159f 9p 220pf Op 1500pf Op

22pf Op 250pf 9p 2000pf Sp
680 9p 2700 9p 300091 5p
82pf Op 3000 9P 5000pf 5p
1 00pf 9p 750V DISC 10,000pf 5p
120pf 9p 470 f 5p feed-
140pf 9p 1000pf Op through
1500 91, 500*08 5p
1800 9p 10.0000 5p 1000pf Sp

mixed dielectric 1000V
6800pf 9p -19F 12p
-0199 9p .22p9 22p
.0220F 9p 4.7µF 30p
-0479F 12p

O Oat

4,0o.0

cps F1D C9,La
Plug ovilAnrit
Coe.

(Flunk)
Scalwe LE.' 46
Bp

Coes
(Sudo.
Socket

Bp

IThoto
Plug

5P

emilated

TERMINALS

I3p each

Loudspeaker take, Few. pioO

Pico a.otichle in ha, eimk, Gnm, 54.41th.."°'1421,D.

"""'""'"' and Grey. CoaEl
a.

cow Sorble Alloy -

18p

Loidip.oNse look, ases PLUG. Steekeide l.rb
101, colon, (escept Grey) as

terminel,

21.70p.4p. 10p
165p4o SINGLE WAFER

20TARY

7090R MAIN,

I pole 12 way
3 pole 4 wey
4 polo 2 soy

pole 3 erre

SLIDE.

D.P.0.)
17p

jTOGGLE

S.P.S.T.
250V. I A

18p

TOGGLE

D.P.D.7.
Bee. 1 A

26p

CAP
11F

Mu/lard I3 Siemens
Electrolytic:

VOLTAGE
4 6.9 40 63

1

1.5
2.2
33

64
10
15

22
33
47
66

100
150
220
330
470
660

IOW
1533
MOD
3200
COO

- Op

Op 6o

80 - 00

lip - 6p
Op

aa
- 100 -- rep

110 tap

rip
2Ip

210 - 109 See

60

OP

6p

OD

so
IPo

120
219

219
lap

Op

to

tip

0P
so

to,

Ito
18P
21p

459

lip

CD

tip

6p
109

120

14o
210
400

650

0p
80
ao
69
60
00

60

5P
Inn
12p
12p
rep
210
63,

sop

630

10o

OP

no

CAP
AF

600
1250
1000

2000
2500
3200
4003
6400

VOLTAGE
If 8 40 61

400 500 -
750 03o

Ms 036

Quantity Prices on molicalion.

330 400
00p -- 750

MP 030

Ill. -Volt Electrolytic.:
1; 2: 4: 89F 4509 14 3107 450V 211p

16,f 4500 15p 50,F 350V 20p
8-8,F:450 V.W 18p 32-229F:350 V.W 25p
8-16,F; 450 V.W 280 32 - 32,F, 450 V.W 43p
16 i 16,5:450 TN 25p 50-50,F: 350 V.W 35p
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About 100 ohms of this will be contributed by
the internal resistance of LP2 so R2 must have a
value of less than 8.3 kilohm for LP1 to light
up when TR2 is not conducting. In practice this
resistor usually has a very much smaller value
just to be on the safe side (you can experiment
with this value later).

Exactly the same argument is used to cal-
culate the value of R1 which is the base current
control resistor for TR2.

CIRCUIT OPERATION
Having assumed one of the transistors is not

conducting, to make the lamp on the opposite
side of the circuit switch on, follow this argu-
ment through carefully and it can be seen that
if LP1 is lit it automatically ensures that TR2
is not conducting and similarly for LP2 and
TR1. If LP1 is lit it means that TR1 is fully
conducting and that the voltage at point A is
virtually zero. Because of this no base current
can be generated in TR2 and the latter is
switched off. Transistor TR2 does not, therefore,
draw current through LP2 and TR1 is free to
draw base current through R2 and LP2 from
the positive rail.

If TR1 is deliberately switched off (this can
be done by diverting its base current to ground
by shorting point B to the negative rail) the
voltage at A will now rise up towards the
positive supply voltage and at a certain level
sufficient base current will be supplied to TR2
to make it switch on and LP2 will light up; the
voltage at C falls to almost zero.

Removing the short circuit from the base of
TR1 will not affect the circuit because TR2
has now diverted what was the base current.

LP1
6V
40mA

R1 4.7k11

VR2 R2
5k12

rAA-c_n/AvA

R2 4.7k11

PCC1
ORP12 RESET

LEAD

LP2
6V
40mA

TR2
BC108

Fig. 6.2. Practical, light operated bistable circuit.

The circuit thus "remembers" the action of
shorting point B to ground and indicates it by
lighting LP2.

Short point D to ground and LP2 goes off as
LP1 lights up; remove the short circuit and LP1
remains lit. The lamps indicate that the base of
the opposite side has been shorted to ground
and the circuit remembers this indefinitely-
until the supply is switched off.

PRACTICAL CIRCUIT
Make up the circuit on the Demo Deck and

check the operation. Make R1 and R2 4.7 Icil-
ohms. Short points B and D only to the negative
rail-if they are accidentally connected to the
positive rail unlimited base current will flow
through the transistors and probably burn out
the base emitter junction!

Alternatively make up the circuit of Fig. 6.2
which uses a light dependent resistor between

Fig. 6.3. The circuit of
Fig. 6.2, wired up on the
Demo Deck. The photo-
cell PCC1 switches the
bistable as the light
level rises.
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the base of TR1 and ground. When sufficient
light falls on PCC1 it shunts most of the base
current to ground and TR1 stops conducting.
Put the circuit in a dimly lit room and "reset" it
by shorting the base of TR2 to ground (LP1 will
be illuminated); switch on the main light in the
room or hold a light close to PCC1 and the
bistable will change state and stay in its new
state irrespective of how many times the main
light is switched on and off. This simple appli-
cation could be used to indicate an intruder in
the house who had switched on the lights.

If the circuit is not very sensitive to the room
lighting, try increasing the values of Rl and R2.
If too sensitive reduce them to not less than
1 kilohm. Alternatively use VR2 of Demo Deck
(5 kilohm) in series with a 1 kilohm resistor as
a substitute for R2 and then set the sensitivity to
suit the light level using VR2.

The circuit of Fig. 6.2 and the modification
incorporating VR2 is shown wired up on the
Demo Deck in Fig. 6.3.

If the circuit of Fig. 6.1 is required, simply
omit PCC1 and construct the remaining circuit,
not using VR2. The reset lead (from TR2 emitter)
can then be used to switch the circuit from one
state to the other by connecting it to TR1 or
TR2 base.

Next Month: The differential amplifier

Good
Companions...

PE
Yes indeed, Practical Electronics and Everyday Elec-
tronics are very good companions.
Under a single editorship, these two magazines are
planned to complement each other.
The May issue of P.E. is now on sale. It features a
Push Button Stereo Tuner. This design uses ready-
made modules, and can therefore be built by the average
constructor in only a few hours.
This issue also contains a Free Wall Chart giving
details of electronic display devices.

Ruminations
By Sensor

Who done it?
One of the favourite program-

mes on television, with my family,
is Dr. Who. The writers and de-
signers involved in this serial must
have a lot of fun designing the
electronic equipment and cleverly
giving us just sufficient informa-
tion about it to make it seem
plausible. The police telephone
box "Tardis," which is so much
bigger inside than it is outside,
is driven by some power that has
never been defined but the con-
trol console has been seen to con-
tain printed circuit modules and
some things that look rather like
valves.

Large screen television, com-
pletely flat and without any
evidence of a cathode ray tube,
seems to be capable of reception
from all over the universe-no
difficulty with different line fre-

266

quency systems or aerial polarisa-
tion planes! Dr. Who is a peaceful
man and is always able to extri-
cate himself from dangerous and
violent situations without re-
course to violence himself, a re-
freshing change from the "shoot
your way out of it" type adven-
ture serial.

Take over Mr. Spock
Another television programme,

in similar vein, is "Star Trek".
The Starship "Enterprise", we
have been told, is powered by
some form of atomic energy. Its
crew is not only international and
interracial but also interplanetary.

Under their commander Captain
Kirk these masters of high tech-
nology navigate themselves to the
ends of the universe with the aid
of their talking computers and
their detecting and sensing equip-
ment. They are able, by means
of the transporter beam, to de-
materialise and be transferred to
the planet they are orbiting. This
is a mode of transport which has
interested me since boyhood, none
of the frustrations of missing a
bus, a crowded compartment, no
trouble from draughty windows or

overheated carriages!
But there are always the sam

people on the "Enterprise" bridge
Has there been no improvemen
in working hours since the lat
twentieth century? No-one seem
to eat or to sleep or even to fee
tired. Has the enjoyment of
good steak and a bottle of win
been taken away from thes
homosapiens of the future? Pet
haps they are able to simulat
electronically the sensual delight
of a good meal and a warm be(

We are shown nothing of thei
private lives though they ar
obviously well educated and civ
lised. The spaceship is well acme
but her "phasors" are not use
destructively and can be set t
stun as well as destroy. Their dat
banks hold all the history of ever
part of the known universe, th
knowledge is at their finger tip
or more accurately, at their or;
request to the computer. But y(
do they not see any of the beaus
around them in the planets the
visit? In their off -duty hours (
any) do they command the con
putor to play a Beethoven Sonai
or recite from Hamlet? "Fascia
ting", as Mr. Spock would say.
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electronics
lookI really

mastered
... practical

...visual
...exciting !

no previous knowledge
no unnecessary theory

no "maths"

RAPY

3/ CARRY OUT
OVER
40 EXPERIMENTS
ON BASIC ELECTRONIC
CIRCUITS & SEE HOW
THEY WORK, including :

BUILD, SEE AND LEARN
step by step, we take you through all the fundamentals of
electronics and show how easily the subject can be mastered.
Write for the free brochure now which explains our system.

1/ BUILD AN
OSCILLOSCOPE

You learn how to build
an oscilloscope which
remains your property.
With it, you will become
familiar with all the
components used in
electronics.

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.

2/ READ, DRAW
AND UNDERSTAND
CIRCUIT DIAGRAMS

as used currently in the
various fields of electronics.

This new style course will enable anyone to
really understand electronics by a modern,
practical and visual method-no maths, and
a minimum of theory-no previous knowledge
required. It will also enable anyone to under-
stand how to test, service and maintain all
types of electronic equipment, radio and TV
receivers. etc.

I

FRPOST NOW
forEE BROCHURE

I or write if you prefer not to cut page

To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL,
P.O. Box 156, JERSEY.

NAME

ADDRESS

Please send your free brochure, without obligation, to:
we do not employ representatives

BLOCK CAPS

PLEASE EEB 53

special free gift also to all our students
Everyday Electronics, May 1973 267



TRANNIES
I DOCKYARD, STATION ROAD, OLD HARLOW, ESSEX

Phone Harlow 37739
P/P 10p. Price list S.A.E. (Saturday callers welcome)

ALL PRICES INCLUDE VAT

£.19." ELECTRONIC DIGITAL CLOCK
(For complete kit of parts including case.)

This 4 digit 24 hour clock is available
to readers at this special price for
1 month only- Parts would normally
cost over E25. Kit of parts includes
twelve IC's. indicators, and a smart
white plastic case.

74 Series TTL
8N7400
8017401
8N7402
8:47403
8N7404
8N7405
8N7406
8N7407
8N7408
8217409
8/97410
8N7411
8N7412
13197413
8197416
8N7417
8277420
8N7422

1

18p
1817
16p

16p113p

18,
88p
3811
20p
20p
17p

Sop
32p
479
47p
169
559

25 1 25 1 25
15p 8517423 55p 50p 8007450 185 15p
15p 887425 55p 50p 8517451 16p 159
16p 8517427 999 485 8517453 18p 15p
15p 8017428 779 72p 8N7454 18p 15p
15p 8517430 16p 151 51197460 18p 16p
15p 8517432 49p 469 827470 ' 83p 299
85p 8N7438.- 945 82p 8517472 92p 29,
85p 8007437 72P 89p SN7473 415 89P

8517438 72p 69p 8117474 41P asp
18p 827440 185 15p SN747.5 50p 47p
15p 8107441 74p 709 8517478 94P 430
259 8517442 74p 7110 8517480 775 70p
35p 8107443 1-43p 1-879 8517481 1.329 1.26p
Eap 827444 1-43p 1 -3711 RN7482 9113 950
43p 8N7495 2-00,1-920 8517403 1.20, 1'159
43p 8217446 1-079 1-089 5517484 1-10p 1.069
159 8517447 1-10p 1-089 8517485 2.98P 3.859
50p 8517448 1.1013 1.03p 2417488 389 35D

1 25
8N7489 8.05p 5.859
3N7490 74p 72p
8N7491 1-10p 1 - 04P
8N7492 74p 72p
8N7493 795 725
8N7494 85p 72p
8N7495 855 72p
8N7496 95p 92p
82174100 1 -Sep 1.75p
8/1741041.09, 1.08,

- 8N74105 1 -095 1 " OOP
SN74107 44; 429
82474110 61p 59p
85174111 1.3711 1.275
52174118 1.10p 1.05p
3N74119 1 - 47p 1-879
8N74121 449 41p
SN7912.2 1 - 54p 1 - 43p

a Devices may be mixed to qualify for Price Breaks
100 Plus less 10% off 25 plus break

Linear Integrated Circuits
301 DIL 589 723e DIL 09D
301 7099 Up 723c T099 95p
301 8 PIN DIL 489 7410' 8 PIN DIL 38p
301A DTL 69p 741c 14 PIN DIL 395
301A T099 6 7410 1099 41,
301A 8 PIN DIL 66p 747c DIL 48p
307
307

DLL s2p 7480 DM 39p
TOS9 aaP307 8 PIN DIL 68p 748c TON 41,

308 7099 1437 DIL 1.279

308A 7099 8.409 1458 1099 1.215
709c DIL 35p 3046 DIL 84p
709e TOO Sip 7503 DIL 1-27p

Electrolytic
Capacitors

4 VOLT
47µF
100µF

330 µF
1000pF
4700pF

64p
61p

6ip
13p
29p

6.3 VOLT
335F Sip
680 64p
150pF 6,10
470pF lip
680p, 13p
15000 lOp
22000F 18p
33000 26p

10 VOLT
22,u.F 6
47pF 644pp

1005.F 64p
22051 810

3305F 10p
470µF I Op
10000 lip
15000 20p
22005F 24p

47µF
100pF
I50p.F
2200
4705F
680µF
10000

22005F
50005F

16 VOLT
15µF 64p
33pf 64p
68pF 6479
150pF Ltp
2205F 9p
6809F 171,
10000 17p
1500pF 25p
2000µF 43p

25 VOLT
10µF 6ip

6
6 p

8P
8p

10p
13p
20p
72p
39p
68p

40 VOLT
6-85F 64p
155F Gip
33p.F

40 VOLT
47/./F 64o
1005F 9P
1505F 10
2205F I I

p
p

4705F 19p
6804F 25p
10001/F 25p
2200129 44p

63 VOLT
I pr 64p

2-2tLF 64p
4.7pF 64.p
6-8µF 64p
I OpF 64-p

225F 64p
613).1F . 10p
100µF I 1p
1505F 13p
220µF 19p
330µF 22p
410pF 26p
1000pF 44p

Transistors
ACI07 Illp
AC128 14p
AC127 18p
AC128 181)
AC142K 229
ACIA1K 209
ACI76 15p
AC187 litp
AC187K 20p
AC1138 18p
AC188K 20p
ACY17 24p
ACY18 81p
ACY19 259
ACIY20 22p
ACY21 88p
ACY22 189
ACY39

.A11140 40p
AD142 44p
AD143 399
A0149 813p
AD160 sop
AD181 299
AD162 29p
AD M/P 50p
AP114 14p
AF115 149
AF116 14p
A14117 14p
.9T118 22p
AF124 27p
AF139 39y
4.10239 41p
ALIO° '77p
AL102 86,
AL103 559
A8726 31p
A8Y27 409
A11103 999
AU110 21-10
4.27111 779
BC107 ftp
BC108 91,
BC109
150113 154p
80116 169
BC125 181/
80126 259
BC132 189
80184 189
13(2135 169
130137 189

110138 38p BF260
134.142 889 111,329
50143 389 BF330
110144 800 1.0390
BC145 260 DFX84
BC147 Op BFX85
BC148 Op BFX86
BC149 91) BFX87
BC153 189 11FX88
BC154 179 BFY50
BCI57 139 BPY51
BC158 lOp BFY52
Bono 14p 11107114
B0167 18p 1510790
BC168 Up 881120
BC169 lip C407
110177 15p 0426
BC179 169
SCi82L Op
1.50183L 9p
BC184L Op
BC186 . 38p
BC212L lip
SMI3L lip
BC214L Up
OMR; 9P
BC259 Pp
BC267 1
BC268 154pp

BC300 40p
B0301 32p
11C302 8070
B0303 50p
BC304 40p
BCY70 17p
00771 Sip
scy72 179
111003 865
BD130 5011
RD131 88p
B0132 90p
BDI35 42p
111)136 509
BD14111-87
B0142 58p
BF159 33P
BF173 29p
11F177 2817
BFI78 2Sp
BFI79 35p
123.194 15D
11F195 17p
151244 2713

299 0044 1.4p
18p 0015 14p
18p 0070 22p
37p 0071 14p
289 0072 149
85p 0081 14p
22p 0083 229
289 0084 289
249 T1P29A 58p
1119 TIP30A 649
17p
17p
88p
72p
19p
E2p

C428 lip
C460 179
31P8111 85p
AfP8112 42,
31108113 35p
MP8121 83p
2108192 44p
MP8123 50p
NKT211 28P
NE7212281)
NKT214 25p
NK7217 55p
NK7261 28p
NKT271 209
NKT274 20p
3%7275 259
\17408 719
NKT405133p
NRY603F

S
NK78130ep

839
N KT 67 4 269
NE76770

24p
NO7713 32p
NET773 27P
0019 569
0020 550
0023 389
0C25 28P
0C28 38p
0029 83p
0035 889
0086 88p
0041 149

TIPS1A 849 18121
TIP32A 739 18130

18131
18132
18920
18922
18023
18940
AA119
AA129
AA213
AAZ16
AAZ17
BA100
BA102
-134215
BA144
BA145
BA154
BAX13
BAX16
BAY18
BAY31
BY100
BY126
8E127
REMO
0A5
04.9
04.10
04.47
OA70
04.73
0A79
OAR!
04.85
OAS*
01591
04.95
0A200

T1P33 el -05
TIP34A

91-54
TIF35A

-52
TIPS6A92

28-19
TIP41A 79p
1TP42A 11111
2N706 18p
261930 83p
2N1131 22,
2N1132 28p
2N1613 229
251711 E6p
2N2904 41:9
2N2904A

44p
2N2905 413p
2N2924 189
2112926 10p
2113053 259
2N3054 559
2275055 529
2N3405 44p
2163669 57p
2/93702 99
2N3703 9p
2177704 Op
223705 99
2213706 99
2N6707 9p
2N3708 9p
2273709 9p
2N3710 Op
2N3711
22/3794 179
22/3819 28P
40361 505
40362 50p
40636. 50p

Diodes &
Rectifiers
1N914 89
1N916 89
1N4148 Op
1134,1 10p
I174007 22p
18113 17P
18120 lip

15p

lip
lap

Sp

ISp
Pp

1111

Dv
Up
lip
14p
14p
16p
25p

1,81;
22p
14p
149
14p
114
OP

19p
169

19p
24p
lap
119

24P
VP

80
lip

SP
9P

Up
Op
Op

OP
lip

MULLARD POLYESTER'S
MULLARD' POLYESTER CAPACITORS 0280 SERIES
250V P.C. mounthig: 0.01µF,0 -015µF, 0-22µFSip.0-335F,0-04/ssF, 0 068p2,49.0-1p.F.4417
0.15pT, 0-221.1F, 50.11.33pP, 7p.0 -47µF, Oip.0-88pP.129.1.0pF,14p.1.54tF,E2p.2.2µF. 27p

MULLARD POLYESTER CAPACITORS C296 SERIES
4007: 0.0011.& 0.0016µF, 0.0022µF, 0.00330. 0-0047pF, 20p.0 -0068p.1, 0.016142
0-0225F, 0.0330F, sip. 0-047pF. 0.0680, 0dgF. Sap. 0-15pF. Sip. 0-22µ10. Sip. 0-334a.
129. 0-47µP. 149.
160V:
0.22µF0, .051p0, 40.50114Fi,Sip. 0.47µB

.030-,8 08-10T47. µ1F29, -0 06pFF. S4pi.P 0.15F 3}p. 0'1547+10.44,.

VOLUME CONTROLS
Potentiometers
Carbon track 500 I to 2.231 11
Log or Linear
Single lOp. Dual gang (stereo) 44p
Stogie type with D.P. switch 18p extra.

SLIDE POTENTIOMETERS
58mm, TRACK
SINGLE GANGED, LOG or LIN lk to 13L
45p each

GTWIN ANGED, LOG or LIN lk to 50014-
(18p each.

CARBON SKELETON PRESETS
Small high Quality- type Illness only).
All valves 100-5 meg ohms.

watt Sip each
-2-5 watt 55P each

VEROBOARD
0-11

01
Matrix Matrix

2iin x 551n 19p 26p
1810 x Sin 28p E89
3955 x 3515 289 289
39in x bin 829 82p
Sin x 17in (plain) 99p -
Vero Pine (bag of 361, 229
Vero cutter, 50p; Pin insertion Tools (0.1 and
0-15 matrix) at 619.
SLIDE SWITCH
SPST Up each. D.P.D.T. 18p each.
MINIATURE NEON LAMPS
2407 or 110V 1-4 Sp. 5 Pius 410 each.
MINITRON DIGITAL
INDICATOR TYPE 3015F
Reads 0-9 and decimals
(D

61-50
ata Sheet on request)

ONLY
16 DIL Socket 33,
Driven by 7447 11-011

RECTIFIERS
P.I.V. 1 AMP 1.5 AMP

50 1x4001449 PL4001 8p
100 1514002 4ip PL4002 Op
200 1514003 hip PL4003 10p
400 5514004 Sip PL4004 105
600 1514005 Op 012,4035 135
800 IN4006 Op PL4006 159

1000 IN4007 19p 1025007 20p

BRIDGE RECTIFIERS
P.I.V. I AMP 2 AMP 5 AMP

50 339 530 51'169
100 35p 571,
200 37p SOP 5111117
400 40p 64; 12 15p
600 44p 68P 52-42P
800 49p - -

10 AMP

12-20p

22-81p
92.42p
12-75p

THYRISTORS
Ply 50 100 200

1 Amp 28 25 41
3 Amps 44 50 60
7 Amps - 96 1.01

300 400

44 53
86
1.24

RESISTORS
1 watt 5% carbon 1p each

watt 10% carbon 1p each
1 watt 10% carbon SIP each
Range 10 ohms to 4-7 meg.

watt m/o 2% 89 each
Range 10-1 meg ohms

10-99
100 phis

!BARGAIN

PACKS

Unmarked
Packs

Pack of 25
D74148

559

Pack of 10
BC108 Up
BC107 Up

(Plastic can)

Pack of 10
Plastic BC109

55p

Pack of 10
BC169 55p

(unmarked)
but tested

2N2646
(unmarked)

339
red)

Pack of 10
2242926G bhp

unbranded but
bated

'Unmarked but fully
tested

2N3055
1-9 83p
10 (Sue 81p

FULLY
MARKED
TYPES

ADM. ADM/

1-6
MfP

59p
10 plus 53,

B0107-50708
80109

1-9 ' 9,

61101,

BC 1821,-3-4-912-4
1-9 Pp
10 plus SP

AC1^_7 or AC128
1-9 185.
10 plus mitp
100 plus llp

ZENER
DIODES
400 31/177
Miniature
521 88 Range
All voltage.
3-3-33 Volt

Op each

1 watt 5%
All voltages
6.8-200 Volts
14P each

10 watt 5%
All Voltages -

7.5-100 Volta
51p each
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CAPACITORS
Many capacitors utilize a colour code, in par-

ticular the Mullard C280 series, solid tantalum
types and some tubular or disc ceramic types
which use a 4 or 5 colour dot code. The data
below shows how to interpret the value from the
colours. In most cases the temperature coefficient
of the capacitors used in circuits published in
this magazine is of no consequence.

The 4 and 5 dot colour code have the same
significance (see Table 11 except that the first dot
on the 5 dot system is the temperature
coefficient.

TABLE 1

cc tu

zoLai

_7J

a_N0 ,7 K-

z illk-- --,
oD 2

ler Mr Mr IP

CERAMIC TYPES

5 DOT COLOUR CODE

UNITS

4 DOT COLOUR CODE
HAS THE SAME SIGNIFICANCE TENS
AS FOR C280 TYPE

Colour Code Scheme
As Used For Mullard C280 Series and Ceramics

Colour Tens & Units

Black 0

Brown 1

Red 2

Orange 3

Yellow 4

Green 5

Blue 6

Violet 7

Grey 8

White 9

Multiplier Tolerance Voltage

x 1pF ±20%
x 10oF -11% -

x 100pF ±2% 250V
x 1,000pF -±-2.5% -

x 10,000pF - 400V
x 100,000pF ±5%-

,L10%

TABLE 2

Colour Code Scheme
As Used For Tantalum Capacitors

Colour Voltage Tens & Units Multiplier

Brown 1 x 10µF
Red - 2 x 100,uF
Orange 35V 3 -
Yellow 6.3V 4

Green 16V 5

Blue 20V 6
Violet - 7 -
Grey 25V 8 x 0.01/IF
White 3V 9 x 0.1,uF
Black 10V 0 x 1/if
Pink 35V - -

TENS

UNITS

MULTIPLIER -7
TOLERANCE-
VOLTAGE

MULTIPLIER

TOLERANCE

MULLARD C280 POLYESTER TYPE

RED

RED

-YELLOW

-BLACK
RED

EXAMPLE

EXAMPLE:-
CAPACITANCE = 22 x10000pF

= 220 000pF OR 0-220F
TOLERANCE =i 20%

VOLTAGE = 250V

SOLID TANTALUM TYPES

RED SPOT

MULTIPLIER

IMESI UNITS

r AMI TENS

WORKINGW5SE,
I I VOLTAGE

if if
WHEN VIEWED WITH SPOT SHOWING
POSITIVE LEAD IS AS MARKED

if

UNITS

MULTIPLIER

-TENS

WORKING
VOLTAGE
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Bakelite Receiver

Sensor was right about the old
Bakelite sets (January issue).
Most of my projects are made
from discarded radios purloined
from the local tip and, if I find a
set worth servicing I take it home
and do so. I had a collection of
more than 12 sets at one time. My
friends after seeing some of them
bought one or two.

L. Whitney
Cheshire

Word of warning
Having read the Bright Ideas

article in the April edition, I feel
that I should write to you about
Mr. Screeney's idea for a drilling
jig for power transistors, espec-
ially v.h.f. types containing Beryl-
lia, the dust of which is toxic and
breathing this dust, or letting it
enter a cut could cause perma-
nent injury.

Beryllia is also contained in
power diodes, thyristors, some
ceramic materials and some heat
sink washers.

M. R. Charlton
Southampton

Traditional
I have been taking your maga-

zine, EVERYDAY ELECTRONICS, since
December 1972, and have just
realised that a long tradition has
just come to an end. Having had
a great interest in the subject
since I was about 12 (I am now
22) I have bought all kinds of
magazines relating to this subject
and borrowed many books from
the library, and after ten years of
trying to understand the simple
basics of electronics (theory) I can
now honestly say I have found
someone who understands the be-
ginner's problems.
' This magazine must rank

amongst the greatest teachers of
the world. Also another tradition
that seems to have come to an
end is the 0C45, 0071 and 0072
tradition. At one time I didn't
think you could build a piece of

equipment without one or two of
these mysterious devices. I would
really like to thank you for a
wonderful magazine.

S. G. Brooks
Lancashire

Brilliance
After reading the article de-

scribing how to make the night
light switch, it made me think
how cumbersome it would be if a
reader wished to connect this to
ceiling light in a room. After
thinking, I realised how easy it
would be to make this an ordinary
double wall switch. This I feel
would be much more convenient.
One switch is used as an on -off
switch in the normal way, and this
is connected in series with the
second switch which has the diode
wired across the contacts. Thus
when the second switch is in the
off position the current flows
through the diode giving a dim-
med lamp and in the on position
the switch shorts out the diode
giving full brilliance.

S. Huntley
Havant

Readers of EVERYDAY ELEC-
TRONICS in this area may like to
know that the Reading and Dis-
trict Amateur Electronics Club
now meets every Monday and
Wednesday at 7.30 p.m. at the
Presentation College, Bath Road,
Reading, in the electronics work-
shop. Periodical lectures and in-
struction also take place.

Beginners and advanced are
invited to pay us a visit on any -
evening mentioned above.

E. C. Hemkin
Berks.

I would be obliged if an ex-
planation could be given to ques-
tions arising among several fellow
constructors as to which type of
capacitor should be used for a
particular application and whether
to use salvaged and tested capa-
citors of one type, or to purchase
equal valued capacitors to suit a
given circuit diagram depicting
capacitors of different construc-
tion.

J. J. Swain
Luton

Many of the capacitors we list
are not quoted as specific types
or with voltage ratings. In such
cases polyester, polycarbonate and
ceramic capacitors are probably
the cheapest and smallest to use
but any type could be used ( except
tantalum or electrolytic).

The voltage rating of most
capacitors is generally above 100V
and it is normally of no concern
in our low voltage transistor pro-
jects-where it is of concern we
quote a minimum voltage rating.
A few ceramic capacitors have
low voltage ratings (down to 3V)
in such cases we suggest that you
use a capacitor of over 100V and
you won't go wrong.

Electrolytic and tantalum capa-
citors are always specified in our
lists and these types only should
be used where quoted. The
voltage rating is more important
on these types and is normally
quoted by us. Do not use a lower
rated capacitor and it is best not
to use a capacitor with a voltage
rating higher than about four
times that quoted.

In most cases the value of
electrolytics is not very critical
and if you have to substitute you
can usually use a slightly higher
capacitance value.

If you write to us for advice, and wish to have a personal
reply you must include a s.a.e. Unfortunately, we cannot
prepare special designs, circuits or wiring diagrams to
meet individual requirements, nor can we answer queries
concerning commercial equipment, or subjects, designs or
modifications not published by us.

For all technical and editorial matters, write to: The
Editor, Everyday Electronics, Fleetway House, Farringdon
Street, London, EC4A 4AD. Phone Of -634 4452.

For all enquiries concerning advertisements or advertisers
write to: The Advertisement Manager, Everyday Electro-
nics, at the above address. Phone 01-634 4202.
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Project 605
the new simple

way to assemble
Sinclair high fidelity

modules

For several years now you have been able to assemble your own high fidelity system
to world beating standards using Sinclair modules. We have progressively improved
these technically but hitherto the method of assembly at your end has remained the
same - there has been no alternative to a soldering iron. Now for those who prefer
not to solder, there is an alternative - Project 605.
In one neat package you can now obtain the four basic Project 60 modules plus a
fifth completely new one - Masterlink - which contains all the input sockets and
output components you previously bought separately. Also in the Project 605 pack
are all the inter -connecting leads. cut to length and fitted at each end with plugs
which clip straight onto the modules, eliminating soldering completely. The pack
contains everything you need to build a complete 3C watt stereo amplifier together
with a clear well illustrated Instruction Book. All you have to do is to arrange your
modules in the plinth or case of your choice and then clip them together-the work
of a few minutes.
Your hi-fi system will, as we said, match the finest in the world and you can add to
it at any time to increase power or extend the facilities. For example a superb stereo
FM Tuner unit is obtainable for only f25.

Guarantee If within 3 months of purchasing Project 605 directly from us, you ate dissatisfied with it, 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 it at once and without any cost to you whatsoever provided that it is returned to us within 2 years of The
purchase date. There will be a smell charge for smite thereaher. No charge for pinup by :Mace nieA. Air
charged at cost. Sinclair Radionics Ltd., London Road..

St. IVeS, Huntingdonshire PE1 7 41-1J.
Telephone: St. lees (04806) 4311

Reg. No. 393594

Specifications
Output -30 watts music power (10 watts per channel R.M.S. into
3 n).
Inputs- Mag. P.U. - 3mV correct to R.I.A.A. curve 20-25,000
Hz + 1dB. Ceramic pick-up - 50mV. Radio - 50 to 150mV.
'Aux. adjustable between 3mV. and 3V.
Signal to noise ratio - Better than 70dB.
Distortion - better than 0.2% under all conditions.
Controls - Press buttons for on -off, radio and aux. Treble
+15 to -15 dB at 10 kHz. Bass +15 to -15 dB at 100 Hz.
Volume. Stereo Balance.
Channel matching within 1 dB.
Front panel - brushed aluminium with black knobs.
Project 605 comprises Stereo 60 pre-amp/control
unit two Z-30 power amplifiers. PZ-5 power supply
unit. the unique new Masterlink. leads and instruc-
tions manual complete in one pack. Post free £29.95

To SINCLAIR RADIONICS L70., ST. IVES, 111.1971NGOONSHIRE PE174HJ

Please send Project 605 post free 0 Details and list of stockists D

Name

Address

for which I enclose £29.95 cheque/money order/cash. E E 5 73
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CRESCENT RADIO LTD

1.1 & 40 MAYES ROAD. LONDON N22 6TL 888 3206

MAIL ORDER
DEPT.
No. I I

MAYES RD.
LONDON

N22
ATL

COMPONENTS AND HI Fl
FOR THE HOME CONSTRUCTOR

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

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

7' X 4' LOUDSPEAKERA. top quality
speaker ideal where
small else is import-
ant. Manufactured
by H.M.I. for a well-
known hi -fl set
maker. Size: 71n. x

4111. Impedance: S ohms. Flux:
38,000. /fax. Free range: 90Hz to
12kHz. Power handling: 6W.
Unbeatable. Price: 1.1.410. Free
postage on this item.

ADD LUXURY TO YOUR CAR
WITH A MOTOR DRIVEN
CAR AERIAL
5 Section
Extended Length 100cm
Length under Fender 40cm
Cable Length 120cm
complete with Fixing
Bracket and
Control Switch.

Plus 25p
P. & P.

g111/ IMP Dlit.rTCALEirr"
s CLOCK SIT

24 Hoar Ririe Digital Clock
Kit We Supply:
* A complete set of components
* A complete set of easy to

follow instruction.
* Printed circuita made to

make eonetruction as rumple
ae possible

* A cabinet and front panel to
give a professional finish.

All for the price of the com-
ponents. 122.50.+50p. P. & P.
Please send S.A.E. for more
information.
MINIATURE RELAY
6 volt 70 ohm.
Single Pole Changeover.
Approx. size = x r x

4op pins 19:, P. & P.
S. 0. BROWN "DIPLOMAT" 33.50/STEREO EINADIDTP
Finest quality British made Lighter Ight Headphones.
Incorporate ceramic Diem electric traneduoers.
Specification:--Frequency-20-17,500 CPS.
Impedance -Predominantly capacitive. at .001MFD
Per earpiece can be regarded as 150K at Ikcs.

Please include 10p per set P.P. A Bargain at it -50 each set
Weight-35oz. (98 grams).

LOW VOLTAGE AMPLIFIER Few only at
transletor amplifier complete plus lap P. & P.

with volume control, is suitable
for 9V d.c. and a.c. supplies.
Will give about 1W at 8 ohm
output.
With high IMP input this am-
plifier will work as  record
player, baby alarm, etc., ampli-
fier.

£1.75
LOUDSPEAKER BARGAINS

RILL 450 set 3. 8. 15 ohm
51-75 plus 38p. P. 8 P.
E.M.I. 360 set 8 ohm.
57.00 plus 88p. P. & P.
MINI LOUDSPEAKERS
21' (57mm) Bohm - 608 each
21' (57mm) 4001nn - 501) each
21' (57mm) 80ohin - 509 each
Please Include Op. P. & P. up to 3
Mini -Loudspeakers

TRI-VOLT BATTERY ELIMINATOR
Enables you to work your transistor
radio, amplifier, or cassette, etc. from
A.C. mains through this compact
eliminator. Just by moving a Ping

you tan telect the voltage you require - 6v, 70v
or 9 volts. This means all your transistor power
pack applications can be handled by this one unit.
Approx. size: 2r z sr s. If'. OUR PRICE -
62-76p + 10p. P. & P. Same model suitably wired
for the Philips Cassette - 13.00 + 10p. P. & P.

ALUMINIUM CHASSIS
Made from 18 gauge aluminium 4 sided
chassis with corner brackets. All are 21'
depth.

6 X 3-419 12 x 3-53p 14 X 9-94P
6 x 4-45p 12 x 5--61p 16 x 6 --SSP
8 X 6--58p 12 x 8-83p 16 x 10-1.08p

10 X 7-68p 14 X 3-60p
Please send 10p per rth..mts P. & P.

From tic 1,1 April 1973 will von
please include on :cons total' ar,,ust (e9wd, plus earriautS
Value -.1,14,1 Tax at. the Siandani
Stated Rate

INTEGRATED CIRCUIT SOCKETS
A must for the expert -
mentor interested in

14 pin, Hip each.
18 pin, 16p each.
Please include 5p P. &
P. per 3 sockete.

TRIYOLT CAR
CONVERTER
Enables you to work
your Translator Radio,
Amplifier or Cassette etc.
from the 12 volt ear
supply positive or neg.
earth.
This converter supplies
6, 7f or 9 volts and is
transistor mutated. Ap-
prox. size x Sr x 2'
Very easy to fit and a
real money saving device
for 5260 + 10p. P. & P.

WAFER SWITCH=
1 pole 12 way
2 pole 2 way
2 pole 3 way
2 pole 4 way
2 pole 6 way 4g
3 pole .4 way
4 pole 3 way
18p each. Please inc.
Op P. & P. Up to 3
switches.

BARGAIN BOARDS

Components
galore for the
experimenter.
Ex computer
boards with:
Resistors.
Capacitors sad
useful Transistors.
Now at this unbeatable price:
159 each. 7 Boards 11. 101)

P.&P.

AL20 5 WATT AUDIO AMPLIFIER
A low wet high quality 5 watt amplifier
designed for nee In stereo systems, record
players and other Indio equipment.
Supply Voltage -9 to 30 volts.
Frequency = 50 to 25 khz.
Overall Size = 3" x sr z r approx.
Fall technical data and diagrams with each module.
All guaranteed and a bargain at 12.660 plus 5p P & P.

POTENTIOMETERS
All tyPes and lete diameter.
SINGLES DUAL

5K Log or 58
10K Lin Len 10K
25K Switch UK Lea
50K 1, 50K switch

100K ILPea. 1008
250K Die 250K T.
500E poleoZ 600E each'

im Switch 1M2512M 24p ea,
Up to 3 Pots. Please add
5p. P. & P.

M
ELAYS
INIATURE

R
Brand new
range of

British made Relays.
Size -11. x x f'
All two changeovers with
250V. 1.6A contacts and
suitable for fitting on .1m
Verohoard.
Type Volta Current Ohm..
27/A I2v 1714/A 7000
21/A 127 28M/A 430 n
12/A 6v 33M/A 185 n

sop each.
Please include 5p P & P up to

Rebsys.

WHAT READERS SAY

BASI
ELECTRIC ITY(5vois)
ELECTRONICS(6vols)
TELEVISION (3 yds)

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

The aeries
will be of ex.

coptional value In
training mechanic, and

technicians In Electricity,
Radio and Electronics.

They are exactly what I have been looking
for -a grateful student. L.A.S. Oxford.
Congratulations on the finest set of books
it has been my privilege to study.

C.A. Loughton.
I find the manuals exceedingly informative
and worth every penny.

P.J.L. Leighton Buzzard.
There is one fault, that being the great
difficulty in putting the books down once
you begin reading.

Y.T.O. King's Lynn.

I

I
NAME

Should you be, in
any way dissatis-
fied with the
MANUALS your
money will be re-
funded by return
of post.

To The SELRAY BOOK CO., 50 HAYES HILL, HAYES,
BROMLEY, KENT. BR2 7HP

Please find enclosed P.O./Cheque value £
BASIC ELECTRICITY 5 parts £4 .50 0
BASIC ELECTRONICS 6 parts £5.40 0
BASIC TELEVISION 3 parts R.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.

BLOCK LETTERS

FULL POSTAL
ADDRESS

as mo Am .......... sotsi
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HIR 30
H39 10

"4° 20

I El-PRE-PAK
SUPPLIERS OF SEMI -CONDUCTORS

COMPLETE TELEPHONES
EX G.P.O. NORMAL

HOUSEHOLD TYPE

ONLY 95p
POST & PACKING 35p EACH

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

ONLY 25p
POST & PACKING 15p

TESTED AND GUARANTEED PAKS

ara 4 r° Rae.Tot
plastic

50p
861 10 ftaier:d. .Szjtscn,hn mixed types 50p
B" 200 quantity. grntitytt°;17:" SOp
1-14 250 Mixsd cRoeus Approx.

quantity by 50p
H7 40 Wir.nontidnd ftue..sistars. Mixed 50p
HI 2 OCP71 Light Sensitive

Photo Transistor

Hie 20 00200/112I3 PNP Silicon
uncoded TO -S can

1180 20 I Watt Zener Diodes,
Mixed Voltages 6.8 - 43V.

SOp

50p

5013
H35 inn Mixed Diodes. Germ. Gold CA,

bonded, etc. Marked and --r
Unmarked.

ViojosnlepaudnIrra,nyspiaxs, NPN

Integrated Circui. 6 Gates qn,..
BMC 962,4 Flip Flops BMC 945 --r

Vtra.2.":6.91.11641,5 sop
H41 ") Sit Power transistors 50co Pcomp pair BD131113g

UNMARKED UNTESTED PACKS
1366 I CA Germanium Diodes 50p -- Min. glaze type
083 200 Trans. manufacturers' rejects cn

Pall types NPN, PNP, Sil. end .""'r
Germ.

884 IAA Diode. DO -7 glass 50pequiv. to 0A200, 0A202
1386 IAA Si!. Diodes sub. min.

IN914 and 1N916 types "P
1888 50 s. Trns. NPN. PNPeqauiv. to 0C200/1 50p

2N706A, ISSY95A, etc.
BI cn Germanium Transistors Rip

PNP, AF and RF
116 40 250mW. Zener Diodes

DO -7 Min. Glass Type 50p
HI7 20 3 amp. Silicon Stud Rectifier". 50p

mixed volts
3115 Top Han

PP0VA.it:co

I 5 r%VT'"Pk SOP..Ui,.i:t.
supplied

H 20 T(!:1,7,11::;:.sg=i tIN:2'"
H34 15 r'l`'r7VT::°`""'SOesi7.-VC P

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

£1 each

OVER

TRANSISTORS 1 0009000IN STOCK

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

600 000 Silicon planar
untested,

factory clearance. A random
sampling showed these to be of remarkably
high quality.
Audio PNP, similar to ZTX500, 2N3702/3,
BCY70 etc.
Audio NPN, similar to ZTX300, 2N3708/9
BC' 07/8/9, BC 168J9 etc.

Please state Audio NPN or Audio PNP when
ordering.
ALL AT 500 for £3, 1,000 for £5, 10,000 for E40
P. & P. 10p/1 000.

OUR VERY POPULAR 3p TRANSISTORS
TYPE "A" PNP Silicon alloy, TO -5 can.
TYPE "B" PNP Silicon, plastic encapsulation.
TYPE "6" PNP Germanium AF or RF.
TYPE "F" NPN Silicon plastic encapsulation.
TYPE "G" NPN silicon similar ZTX 300 range
TYPE "H" PNP silicon similar ZTX 500 range

RELAYS FOR £1VARIOUS TYPES
P & P 25p

VALUE ON ORDERS OF
ADDED £4 OR OVER
To You SEE BELOW
Please read very carefully:
We will give a discount to customers who send
in an order for i4 or over. This discount Will
be equal to the V.A.T. rate current at this
time. If your order does amount to C4 or
over. all you need to send is the total
cost of goods and postage as stated
in this advertisement. No addition
for V.A.T. is needed.
V.A.T. for orders under E4:
If the total cost of goods plus
Postage and packing is less
than £4, kindly add 10%
(10p. in the f Inco) to your
emittance. rrect

amounts will delay
your Or

A CROSS HATCH GENERATOR
FOR 13.50 ! ! !

YES, a complete kit of parts including
Printed Circuit Board. A four position switch
gives X -hatch, Dots, Vertical or Horizontal
fines. Integrated Circuit design for easy
construction and reliability. This is a project
in the September edition of Television.
This complete kit of parts costs £3-50,
post paid.

A MUST for Colour T.V. Alignment.
Our famous PI Pak is still

leading in value for money.
Full of Short Lead Semiconductors & Elec-
tronic Components, approx. 170. We
guarantee at least 30 really high quality
factory marked Transistors PNP & NPN, and
a host of Diodes & Rectifiers mounted on
Printed Circuit Panels. Identification Chart
supplied to give some information on the
Transistors.

Please ask for Pak P.I. Only 50p.
10p P & P on this Pak.

TO THE WORLD

FREE CATALOGUE
FOR

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

1
00'000

in stock, more on way'
Plastic Power Transistors

NOW IN TWO RANGES
These arc 40W and 90W Silicon Plastic Power
Transistors of the very latest design, available in
NPN or PNP at the most shatteringly low prices of
all time. We have been selling these successfully ,n
quantity to underrts ache world and we are proud to
offer them our Tested and Guaranteed terms.
Range I. VCE. Min 15. HFE Min IS.

1-12 13-25 26-50
40 Watt 20p 18p 16p
90 Watt 24o 22p 20p
Range 2. VCE. Min 40. HPE Min AO.

1-12 13-25 26-50
40 Watt 30e 231p 26p
90 Watt 35p 33p 30p
Complementary Pairs matched for gain at 3 amps
10p extra per pair. Please state NPN or PNP or
order.

INTEGRATED CIRCUITS
We stock a large range of I.Cs at very competitive
Prices (from 10p each). These are all listed in our
FREE Catalogue. see coupon below.

METRICATION CHARTS now available
This fantastically detailed conversion calculator
carries thousands of classified references between
metric and British (and U.S.A.) measurements of
length, area. volume, liquid measure, weights etc_
Pocket Size ISta. Wall Chart 18p.

LOW COST DUAL IN LINE I.C.
SOCKETS
14 pin type at /Sp each 'Now new low profile
16 pin type at Ifop each. j type

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

Substitutes; 40p
This includes many thousands of British
U.S.A., European and C.V. equivalents.
The ANN Radio Valve & Transistor
Data Book 9th Edition; 75p
Characteristics of 3,000 valves and tubes.
4,500 Transistors, Diodes, Rectifiers and
Integrated Circuits.

Postage and Packing 21p.
Send for lifts of publications

N.R. Books are void of V.A.T.

-4111111111MR

Pkos send me the FREE gl..Pra-Pak Catalogue.

1NAME

I ADDRESS II I
MINIMUM ORDER SOp. CASH WITH ORDER I
PLEASE. Add 10p post and packing per order
OVERSEAS ADD EXTRA FOR POSTAGEMI Ell IIII Min -MP

BI-PRE-PAK LTD DEPT. 6, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX. SSO 9DF
TELEPHONE: SOUTHEND (0702) 46344 Rea. No. 820919
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MAINS OPERATED CONTACTOR
220/240v. 50 cycle solenoid
with laminated core so very
silent in operation. Closes 4
circuits each rated at 10 amps.
Extremely well made by a
German Electrical Company.
Overall size 25 x 2 x 210.
11.60 each.

NEED A SPECIAL SWITCH
Doable Leaf Contact. Very slight pressure closes

both contacts. To each
10 for sop. Plastic puahrod
suitable for operating. Op
each. 10 for 455.

AUTO -ELECTRIC CAR
AERIAL
with dashboard control switch -fully
extendable to 40In or fully retrac-
table. Suitable for 12V positive or
negative earth. Supplied complete
with fitting Instructions and ready
wired dashboard switch. 1515 plus
25p post and insurance.

MAINS TRANSISTOR POWER
PACK

Designed to operate transistor sets and amplifiers.
Adjustable output Or., flv., 12 volts for op to
500.A (class II working). Takes the place of any
of the following batteries: PK, PP3, P94, 998,
997. PF9 and others. Kit comprises: mains
transformer rectifier, smoothing and load resistor.
condensers and inetructions. Real snip at only
11.00, plus 20p postage.

MINIATURE
WAFER SWITCHES

2 pole, 2 way -4 pole, 2 way -
3 pole, 8 way -4 pole, 8 way -2
pole .4 way -9 pole, 4 way -1 pole
8 way -1 pole, 12 way. All at 209
each.

DRY FILM LUBRICANT
Dry Film Lubricant. In aerosol can for
easy application and for putting
lubricant Into places where the nor-

IDRYFatil
real oil can cannot reach. Rome and
everyday uses. We have purchased

cow a large quantity of these from the
Liquidator and are able to offer them

to you for about half of the original list price.
80p per (8 oz.) can or 12 cans for MI post paid. The
lubricant is I.O.T. fiuon L169.

MULTI -SPEED MOTOR
Six speeds are available 500, 860 w
and 1,100 r.p.m. and 8,000, 12,000
& 15,500 r.p.m. Shaft Is in.
diameter and approximately 1 in.
long. 130/240v. Its speed may be
further controlled with the use of
our Thryrister controller. Very
powerful and useful motor aloe
approx. 2 in. dia. x 5 in. long.
Price 88p plus 28p postage and
Insurance.

MAINS MOTOR
Precision made -as used in
record desks and tape recor-
ders -ideal also for extractor
fan, blower, heaters. etc. New
and perfect. Snip at 669.
Postage 20p for first one then
10p for each one ordered.
1^ stackmotor 869.
1 i" etackmotor 11.

FLUORESCENT CONTROL KIT
Each kit comprises seven Items -Choke. 2 tube
ends, starter, holder and 2 tube clips, with
wiring instructions. Suitable for normal fluorescent
tubes or the new "Groins" tubes for fish tanks
and indoor plants, Chokes are super -silent, mostly
resin filled. Kit A-15-20 w. 11. Kit B-30-40 w.
fa. Kit C -R0 w. 1180. Kit K-65 w. 11-20.
Kit P for 9ft. 126 or. tribe 11-715. Kit 1171 is for
sin.. fin. and lain. miniature tubes M. Kit 1SCF2
for Ills. 13 w. miniature tube 11. Postage on
Kits A and B 2.3p for one or two kits then 29p
for each two kite ordered. Kits C, D and E 23p
on first kit then 18p for each kit ordered. Kit
F 93p then 23p for each kit ordered. Kit 11LF1 18p
on first kit then lop on each two kits ordered.

I CHIP RADIO
Ferranti's latest device Z2:414 --gives results
better than superhet. Supplied complete with
technical notes and circuits. 111.26 each. 10 for 111.

Hi -Q TUNER COMPONENTS
For experimenting with the ZN414.
HIT NO. 1. Plessey Miniature Tuning Condenser
with built in LW switch and 3" terra slab and
lits wound 111W roll. 65P.
KIT NO. 2. Air spaced tuning condenser 8" ferrite
rod lit. wound 111W and LW coils, 869
KIT NO. 8. Air spaced TC with slow motion
drive 8" ferrit rod, with Us wound LW and MW
coils, M.
KIT NO. 4. Permeability tuner with fast and
slow motion drive and LW loading coils, 45p.

HOUR MINUTE TIMER
Made by Smiths. Complete
with control knob and oall-
brated dial. treeful in kitchen.
office, dark -room, etc. Bargain
at 5011-

HONEYWELL PROGRAMMER
This is a drum type timing device, the
drum being callibrated In equal divisions
for switch setting purposes with trips
which are infinitely adjustable for position.
They are also arranged to allow 2 opera-
tion* per switch per rotation. There are 15
changeover micro switches each of 10 amp
type operated by the trips thus 15 eirenita may
be changed per revolution. Drive motor is
mains operated 5 revs per min. Some of the many
uses of this timer are Machinery control, Boiler firing, Dispensing and Vending
machines, Display lighting animated ana signs, Signalling, etc. Price from
makers probably over 210 each. Special snip price 85.76 plus 26p post and
insurance. Don't miss this terrific bargain.

MIGHTY MIDGET
Probably the tiniest possible radio, as described In Practical Wireless
January 79. Ail electronics parts 22 post paid.

DISTRIBUTION PANELS
Just what you need for work bench or lab.
4 x 13 amp sockets in metal box to take
standard 13 amp fused plugs and on/off switch with neon warning light. Supplied
complete with 6 feet of flex cable. Wired up ready to work. 2825 plm239 P. 1 I

HORSTMANN "TIME & SET" SWITCH
..IQ (A.30 Amp Switch.) Just the thing if you want to come home

,, to ei, warm house without it costing you a fortune. You tan
i. ...., delay the switch on time of your electric fires, eta. up to
a. '' 14 hours from setting time or you can use the switch to give

a boost on period of up to 3 hours. Equally suitable to
control processing. Regular price probably around ES.
Special snip price 2140 Poet and ins. 29p.

MULLARD UNILEX
This D.L.Y. Stereo Amplifier is still available complete at 17-00 for
the four Mullard Modules, or Modules can be bought separately as
follows: -4 watt amplifier module (2 required) Mullard Ref. No.
E.P.9000-11-46 each.
Pre amp module Millard Ref. No. E.P.9001-11.e0 each.
Power module -Renard Rel. No. E.P.9002-12.30 each.
In addition and made to Mallard Specification we offer: -
Standard Control Unit with escutcheon -1250
Knobs -Set of 4-60P
Unit -2250 with
Set of 8 Knobs -769
!dullard Untlex Handbook -26p.

RADIO STETHOSCOPE
Easiest way to fault find -traces signal from aerial
to speaker -when sigma stops you've found the
fault. Use it on Radio, TV
amplifier, anything - com-
plete kit comprises two special
transistors and all parts inch, -
ding probe tube and crystal
earpiece. 12 -twin stetho-
sat Instead of earpiece 759
extra -poet and ins. 209.

24hr. REPEATING TIME SWITCH
Made by Smiths these are A.C. mains operated. NOT
CLOCKWORK. Ideal for mounting on rack or shelf or can
be built into box with 13A socket. 2 completely adjustable
time periods per 24 hours. 5 amp change -over contacts will
switch circuit on or off during these periods 1260 post and
ins. 93p. Additional time contacts 50p pair.

FORTYLITE
Fluorescent lighting units with polyester choke and finished white enamel.
40 ins model, ideal kitchen, bedroom, hallway, porch, loft etc. With tube
assembled ready to instal, 11910.

HONEYWELL THERMOSTAT
Made by Honeywell for normal air temperatures 400-8059
(5-21°C). This is a precision Instrument with a differential
which can be adjusted to better than 1-50F. A mercury switch
breaks on temp. rise -the switch le operated by a coiled bi-metal
element and. adjustable heater is incorporated for heat antici-
pation. Elegantly styled and encased in an ivory plastic case
with clear plastic windows thermometer above and switch setting

scale below -size approx. 3.8' x x 14' deep -can be mounted on conduit box
or directly on wall. Price 1225 each for ten for 611.28.

CENTRIFUGAL BLOWER
Miniature mains driven blower centrifugal type blower
unit by Woods. Powerful but specially built for quiet
running -driven by cushioned Induction motor with
specially built low noise bearings. Overall else 45" x 41"
x 4". When mounted by flange, air is blown into the
equipment but to sack air out, mount it from centre
rising clamp. Ideal for cooling electrical equipment or
fitting into a cooker hood, film drying cabinet or for
removing dux smoke when soldering etc. etc. A real
bargain at 11-86.

Irests. The section reads "replace" "weak" or "good". The
tester is complete In Its case, size 88. x &I' 2' x with leads
and prods. Price 12-60 plus 20p postage,

BATTERY CONDITION TESTER
Made by Mallory but suitable for all batteries made by
Ever Ready and others, most of which are zinc carbon
types but also mercury manganese-nioad-ailver oxide
and alkaline batteries may be tested. The tester puts a
dummy load on the battery and the meter scale Indicates
the condition depending upon which section the pointer

12 WAY SUB.

74 tiLT LCO RE CABLE
MINIATURE

7.0076 copper cores each core P.V.C.
insulated and of different colour.
P.V.C. covered overall and &Dime..
3/161n. thick. Price 209 per yard.

EXTRACTOR FAN
Cleans the air at the rate of
10,000 cubic ft. per hour.
Suitable for kitchens, bath-
rooms, factories, changing
rooms, etc., it's so quiet it can
hardly be heard. Compact, 51'
casing with 55' fan blades.
Bit comprises motor, fan
blades, sheet steel caging, pull
switch. mains connector, and
fixing brackets. 12.60 + 20p
P. a P.

AC CONDENSERS
In addition to the normal uses as motor starters,
power factor correction etc. These make very
good voltage droppers for working low voltage
appliances from mains. The voltage working
quoted is AC and condensers are usually suitable
for workirg on DC at 25 times the quoted AC
voltage.
1.6 mfd 400v 26p 6 mfd 570r 130p 12 laird 250v 709

2 add 440v 80p 5.25 mid 250v 15 raid 250v 809
9.4 mfd 440v 409 509 20 mid 275v 909
S.5 mfd 250v Op 8 mfd 250v 50p

mfd 440r 759

CD CAR IGNITION
This system which has
proved to be amazingly
efficient. We offer kit of
Parts as P.W. Circuit
15-95 plus 20p P. a ',-

Deluxe model with prepared circuit board 16-96.
When ordering please state whether for positive
or negative systenas.

SPIT MOTOR

12 VOLT If AMP
POWER -PACK

This comprises double -
wound 280/240V mains
transformer with full wave
rectifier and 2000 niff/d/
smoothing. Price 12-00 +
P. & P. 20I).

200-210W induction motor,
driving a Carter gearbox
with  15" output drive
shaft running at 6 revs
p.m. Intended for roasting
chickens, also for driving
models -windmills, colour-

ed disc lighting effects, etc. 11.86 plus 909 Wet
and in..

SOLDER
GUN

A must for every busy man, gives
almost Instant heel ale* illumi-
nated job. 100 watt 89.25 plus post
and ins. 20p.

for portable, oar radio or

TELESCOPIC
AERIAL

eor'- transmitter. Chrome plated -
six sections, extends from 75 to

471n. Role in bottom for 6/IA screws.
BUCKLED MODEL FOR F.M. 60p

TREASURE TRACER
Complete Eit (except wooden
batters") to make the metal
detector as the circuit in Practical
Wireless, August Issue. 12.95 plus
20p post and insurance

IMMERSION HEATERS BY
REM PLOY
Standard fitting for
domestic water
tanks, made by the
famous Remploy
Company. Complete
with sealing washers suitable for 200-240 volts
A.C. Depth into tank 11". 2kw or 21,:r 11.50 plus
20p each post and insurance.

MAINS OPERATED
SOLENOIDS
Model 111--ernall but power.
tai 1' pull-approx. size
14' x 10' x SOD.
Model 400/1 1" pull. Sire
25. x 2' x 75p.

Model T11.0 11' pull. Size 3' x 25' x 21'. 21430
phut 20p post and insurance.

RESETTABLE FUSE
Row long doe. It take you to renew 
fuse? Time yourself when next one
blows. Then reckoning your time at
El per hour see how quickly our
resettable fuse (auto circuit breaker)
will pay for itself. Price only 11 each or

811 per dozen. specify 5, 10 or 15 amp-sbaNg
tif in wises el switch.

SNAP ACTION SLIDE
SWITCH VAT is not included in these

Rated Bs. 240v. Made by tali prices. Please add 10% to your
Arrow. Type fitted in the
handles of electric drills, total bill.
vacuums, em. 5p each.
10 for 469.
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RECORD PLAYBACK HEADS
(TRUVOX)
Individual prices of these are: -
2 track record playback heads 45p each.
4 track record playback heads 65p each.
Erase heads are also available separately -
2 track 15p-4 track 26p.
New metal mounting shields Up each.
2 track -heads already fixed on, heavy mounting
plate with shield 95p.

R.P.H. MOTOR
Made by the famous Smiths Company. 240v
50 cycle mains working. Ideal motor to drive
clock mechanisms. Price 21 each or 10 for £9.

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 parte, case.
everything and frill instruc-

tions. 21.50 Plus 139 poet and
insurance. Made op model also

available. £2'25 plus 13p poet a p.

HIGH ACCURACY THERMOSTAT
Dery differential comparator 1.C. with therrnister
as probe. Designer claims temperature control to
within 1/7th of a degree. Complete kit with power
pack E5.50.

WATERPROOF HEATING
ELEMENT

26 yards length 70W. Self-regulating
temperature control. 501, Post free.

ISA ELECTRICAL
PROGRAMMER
Learn in your sleep:
Have radio playing end
kettle heeling as you
awake -switch on lights

to ward off intruders -have warm house to come
home to. AU these and many other things you can
do if you invest in an electrical programmer
Clock by famous maker with 14 amp. on/off
switch. Switch -on time can be set anywhere to
etay on up to 6 hours. Independent 60 minute
memory Jogger. A beautiful unit. Price 11-96
20p p a p or with glass front chrome bezel 759
extra.

EDUCATIONAL KITS -all with
pictorial instructions

THIS BAL ANCR
KIT FREE
Pagjeedneational
kits. Japanese
made these are
excellent value
for money. We
do not expect

to be able to repeat this offer once stocks are sold.
Brief description of each kit is given below and
with 3 kits or more we give FREE an accurate
11 piece balance kit. Price of kits 400 each post
paid. Special price for all 7 kite £5176 with free
balance kit.
/CA2 Le. Kit. Eleven parts, including candle
one concave lens, one convex lens, stage and silt
frame, etc. Watch light rays bend as they peas
through different lenses.
RAE Water Pump MI Thirteen parts. Top of
pump is transparent so that operating parts may
be observed. Small parts are brightly coloured to
be seen easily while working. Three types of
pump may be made: Lift pump; Force Pump and
Force Pump with reservoir and nozzle.
KA4 Bauer Kit, Eleven parts. Transparent covers
allow the operation of buzzer to be seen. Illustrates
and teaches how electromagnetism with an
automatic switch results in an operating buzzer.
KA7 Electra -Magnet Kit. Fifteen parts, includes
compass. Makes two electro-magnets. one with
one layer of wire and one with several layers of
wire. Pinks cop tacks, nails and any small parts
showing how magnetism works.
KAS Current and Resistance Kit. Twenty-nine
parts, including bench and light bulb, Conduct
interesting and educational projects to learn the
application of "OHMS LAW" and see the differ-
ence in current and resistance with different
types and lengths of wire.
KAP Bell Kit. Eight parte. including bell and push
botton ,witch- Build a complete electric bell and
see how the hammer is triggered to make the
ben ring.
KA.10 Morse Key banner and bell kit. 25 part kit
easy to construct, simple to operate.

I -:iefre-:,...-_oittmer J. BULL (ELECTRICAL) LTD.ordered, send

'h

te-ma, peat free if order for these over 06 00 (Dept. E.E.), 7 Park Street, Croydon CRO IYDotherwise add 20p.

TWO WAY INTERCOM
AUTOMATIC ANCHOR LIGHT

To receive parts for these and other projects featured in this
issu send quoted approximate amount any cash adjustment
can be made later.

THYRISTOR LIGHT DIMMER
Domestic model for any lamp up to '250 watt. Mounted on
switch plate to fit in place of standard switch. Virtually no
radio interferences. Price 12-95. Industrial model 5 amP
module with Centro/ knob 13-00.

®} PORTABLE ELECTRIC
DRILL

Very superior quality made by a
famous Dutch tookmaksr. Model No.
A83I -.830. 300w-2 Speed 2200/3000..
with s" chuck and chuck key, also
separate side Dandle and hammer
facility for dealing with concrete, etc.
An equivalent British made. drill
would cost 616-00.

19115 -similar model but without the hammer attachment E795. Have either
model on approval for 7 days.

DISTRIBUTION PANELS

Just what you need for work bench or lab.
4 x 13 amp sockets in metal box to take

standard 13 amp fused Plugs and on/off switch with neon warning light. Supplied
complete with 6 feet of flex cable. Wired up ready to work. 4225 plus 23p P. & I.

THIS MONTH'S SNIP
Kettle Elements. Made by the famous A.E.I. Co. complete with washers
and combined fixing ring and plug shroud. Normal 2 round pin and flat
pin earth connection and overload reset push button. 2 models -15 ins.
(approx)suitable for Swan and other similar models-il Inc. (approx)
suitable for G.R.C., Hotpoint, etc. All quick boil 25K.W. elements at
240v -Price 21-250 each.

BARGAIN PARCEL OF SEVEN MOTORS FOR El
A bargain parcel of 7 motors for £1. Some not as large
as a postage stamp and only I" thick, Largest is 15" x
14° dia. Some work off lie some as high as ler. These
motors are used in racing cars, power toys etc. The
largest Is so powerful that it will drive a Mini drill
model lathe, or similar. This is a 4 pole motor, optimum
working 16.5v but very powerful even as low as 45v.
Don't miss this wonderful sip.

STANDARD WAFER SWITCHES
Standard size 10' wafer -silver-plated 6 -amp contact,
standard r spindle 2- long -with locking washer and nut.

No. of Poles 2 way 3 way 4 way 5 way 6 way 8 way 9 way lOway 12way
1 pole 40p 40p 40p 40p 40p 40p 40p 40p 40p
2 poles 40p 40p 40p 401' 40p 409 400 70p 70p
2 poles 400 40p 40l 70p 70p 70p 96p 06P
4 poles 40p 409 40p 70p 70p 70; 70p E1.20 Al -20

poles 40p 40p 70p 70p 95p 95p 95p 11 .46 11 .46
poles 40p 70p 70p 70p 95p 950 95p E1-70 E1.70

7 poles 709 70p 70p 95p 11-20 91.20 E1-20 £1 .95 Al :95
g poles 70p 709 70p sfin 1120 11.20 £1.20 12.20 1210
9 poles 70p 70p 95p 95p 11 .45 11-45 11.46 12 -45 12-46

10 poles 70p 70p 95p E1-20 El -46 11 -45 11 -45 PS -70 1110
11 poles 70p 95p 95p 21.20 11.70 E1-70 11.70 12-95 E3.95
12 poles 70p 950 Hp 11.20 11-70 £1 .70 11.70 ES -20 fa -20

WILLARD AUDIO AMPLIFIERS. All In module form,
each ready built complete with heat minks and connection
tags, data supplied.

Model 1133 300m watt power output 66p.
Model 1172 750m watt power output 85p.
Model EP9000 4 watt power output 411-469.
10% discount it 10 or more ordered.

13 AMP TWIN GANG SOCKETS
Offered at less than wholesale price your
opportunity to replace those dangerous
adaptors -brown bakelite flush mounting -
standard fitting. Unswitched 209 each, separ-
ately switched 099 each. Separately switched.
Less 10% ten or more +20p postage it order
ander 1,5.

50 MICRO AMMETER Square, panel mounting type. EE

INTEGRATED CIRCUIT BARGAIN
A parcel of integrated circuits made by the famous Plessey Company. A once-
in-a.lifetime offer of Micro -electronic devices well below cost of manufacture.
The parcel contains 5 ICe all new and perfect, first -grade device, definitely not
eub.standard or attends. 4 of the ICs are aingle silicon chip GP amplifiers.
The 5th is a monolithic NPN matched pair. Regular price of parcel wellover £5.
Full circuit details of the ICe are included and in addition you will receive a
list of many different ICe available at bargain prices 259 upwards with circuits
and tecnnical data of each. Complete parcel only 11 poet paid.
DON'T MISS THIS TERRIFIC BARGAIN.

GOOD COMPANION
We can now offer these again in i.e.. version using Ferranti
2E414 and Mallard AF Modules 1172. Excellent tone
wood cabinet. Cabinet sine approx. 111,5 wide x Sin. high
x Iin. deep. Complete assembly instructions 15-75 plus
25p post and ins.

VAT is not included in these prices. Please add 10%
to your total bill.

Callers to: 1024 Tamvsorth Road, CROYDON.

AMPLIFIER IN CASE WITH
SPEAKER
Marketed by British Relay under the name
Luxiotor. This is fa a very neat looking cabinet
and Is Ideal around the home or in the workshop
for trouble shooting or for testing out a quick
lash up. Size approx. 95' x x 35' deep. Input
is via a rusiching transformer and volume control
and amplifier may be powered by an internal 9v
battery or an external 110v source. Speaker is an
R -A eliptical 6' x 34' 10,000 gauss. The amplifier
proper is a Newmarket model ref. P.C.4. Price
43'50 each, 10 for £.31-50. Post and insurance 20p.

BAKELITE INSTRUMENT
CASE

Simapprox. 65' x x 2'
deep with brass inserts in

four corners and bakellte
panel. This is a very /strong

case suitable to house instru-
ments and special rigs, etc. Price

Up each.
pax lid 10p extra.

TELEPHONES
Complete as illustrated. Save
your legs, time and temper,
,imply by putting in some
telephones. Ex. G.P.O. not
new -but guaranteed in good
condition and serviceable.
Supplied with diagram and
instructiona showing how to
connect. Price Cl each +50p
Pest or 3 for f2-50 post paid.

6100 available eeParately, dials and handsets
50p each 20p poet.

ROCKER SWITCH
13 amp self -fixing into an oblong hole.
Sloe approximeisly x r Sp each,
10 for 72P.

SLIDE SWITCHES
Slide Switch. 2 -pole changeover panel
mounting by two 6B.A. screws. Size
approx. lin x bin rated 250V lamp.
7p each. 10 for 689, Ditto ea above but
for printed circuit 6p each 10 for 54p,
Sub Miniature Slide Switch. DPDT 19mm

(fin approx.) between fixing centres. 18P. each er
10 for /1-08. SP Change over nixing return 2.60v 1
amp 10p.

KITS FOR PREVIOUS PROJECTS
Unless otherwise stated. kits contain elec-
tronic parts only. The ease and special
items can be obtained locally. Also batteries
are not included. Kits may be returned
for refund if construction has not been
started. We reserve the right to substitute
components should deliveries be protracted
so ae to avoid undue delay.
Reprints of projects available 1 for 309.
3 for 60p. or 6 for M. post paid.
HOME SENTINEL I NTRUDERALARM L375
SNAP INDICATOR 75P
WINDSCREEN WIPER CONTROL L2.25
RECORD PLAYER L.5.50
(amplifier components only)
DEMO DEC L7.00
FUZZ BOX £1.95
PHOTOGRAPHIC COLOUR
TEMPERATURE METER £2.65
ASTRON RADIO E3
REMOTE TEMPERATURE
COMPARATOR £4.25
ELECTRO LAUGH E2
RAIN WARNING ALARM LI.80
WA -WA PEDAL L2.90
SIGNAL INJECTOR 801'
SOIL MOISTURE METER E3.00
SIMPLE CALCULATOR ia.20
DC POWER SUPPLY L500
BABY ALARM £4.00
AUDIO TONE GENERATOR 12.60
METAL LOCATOR £4.00
LIGHT TO SOUND CONVERTER LI .70
THRU LENS LIGHTMETER £3.50
DRILL SPEED CONTROLLER L2.00
ELECTRONOME 11-75
SHAVER INVERTER £3.75
I.R. BURGLAR ALARM [3.50
L & M RADIO TUNER £2.50
TAPE POWER SUPPLY MAINS E2-00

CAR E110
ELECTRONIC MOUSE -TRAP E275
REACTORMATIC [3.00
RADIO CONTROL RECEIVER -.13-00
RADIO CONTROL TRANSMITTER £5-50
BIT SAVER [I -SO
ICE WARNING DEVICE L I -40
BETA TREBLE BOOST & Fuzz L6.00
AUDIO COLOUR UNIT L6-50

TV AERIAL £1.50
DAMP LOCATOR LI.I5
ENLARGER & EXPOSURE METER L4.50
EGG TIMER £3.75
NEON NOVELTY LI .50
MAINS PACK FOR NEON NOVELTY LO.85
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EX COMPUTER PRINTED CIRCUIT
PANELS
2 x 4 in. packed with semi -conductors and
top quality resistors. capacitors, diodes etc.
Our price 10 boards 50p (Op). With a
guaranteed min. of 35 transistors -data
included.
SPECIAL BARGAIN PACK
25 boards for LI (25p).
ELECTROLYTICS
10,000g 75v, 68,000g I 6v, I 0,000g 35v, 4+ x
2+ in. dia., 25,000g 25v. 20,000g 30v, 8,000
55v, 40,000p 10v, 44 x 3 in. dia. 50p (I2p).
15,000g 15v, 4- x 2 in. dia. 20p (10p).2,000µ
25v wire ended,3 x I in. dia. 15p (5p) or 12
for El -50 (15p).
250 MIXED CAPACITORS 60p (8p)

250 MIXED RESISTORS 60p (8p)

200 Si PLANAR DIODES 50p (5p)
untested

SUB MIN. CO -AX PLUGS & SKTS.
4 pairs 50p (5p)

MINIATURE GLASS NEONS
12 for 50p (5p)

REED RELAYS, MIXED 10 for 50p (5p)
MICRO SWITCHES, MIXED

8 for 50p (8p)
PAPST EXTRACTOR BLOWER FANS
100 cfm x 4+ x 2 13.50 (28p)

QUARTZ HALOGEN BULBS
I2v 55w SOP (5P)

Postage and package for each item shown
in brackets.

KEYTRONICS
(Mail Order only)

44 EARLS COURT ROAD
LONDON W8.

01-478 8499

S-DECS AND T-DECS
S-DECS £144
T-DECS £2  08

lr-DEC A £3.00
16 dil IC
carriers £128

IC RADIO CHIP TRAM
As featured in July Practical Wireless IC of the
month feature. Contains RF Amp, oscillator,
mixer, IF Amps, detector, voltage stabilizer and
wide range AGC circuitry. With data £2.10.

SINCLAIR EQUIPMENT
1C12 £2.00

Z50 £4.25
PZ5 E.3.97

Z30 £350
Project 60
tuner £16.80

AEU £4-50 PZ6
stereo 60 £780 E6-40

Sinclair Executive Calculator £5500
New Sinclair Digital Multimetar £44-00
System 2000 Amplifier £22.00

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 £1-45. Stereo version with
balance controls £3.30.
POWER UNITS FOR THE IC12
A set of components to construct a 28V 0.5 Amp
power supply £227. Also suitable Sinclair PZ5
fully constructed £3.97
PREAMPLIFIER KITS FOR THE ICI2
Type 1 for magnetic pickups, mics and toners.
with 3 position equalization switch, Mono model
£1. 20. Stereo model £2.20. Type 2 for ceramic or
crystal pickups. Mono 60p. Stereo £1-20

PROJECT 60 KIT £2.50
Our extremely popular kit contains the extra
capacitors. DIN plugs and sockets, cables and
fuse holder needed to complete Project 60.

SWANLEY ELECTRONICS
32 Goldsel Road, Swanley, Kent

Mall order only. Postage 10p per item. Lists 10D.
   Add 10% extra to all priceS for VAT   
Official credit orders from schools etc. welcome.

B.H. COMPONENT FACTORS LTD.
VAT: Please add 10% to the order value

Including P. & P.
SPECIAL RESISTOR FITS. 15W or 1W 5% Carbon
Film) 102122iT, 10 each Ely value. 10ohnas-1M.

A total of 610. 12.20 net
2521221T. 25 each 212 value. 10ohms-111.

A total of 1525. 156.50 net
KOLLAR/3 POLYESTER 0280 250W. (i.l.F) 0.01,
0-015. 0022, 0-033, 0-047, Op. 0-068, 0-1. 0-15, 4p.
0.22, Op. 0.33. 7p. 0.47, 8p. 0.6. 10P. 10, 13P.
1.5. 20p. 2.2. 23p.
AtIILLARD POLYESTER 0296: 160W. (AP) 0.01,
0-015, 0.022, Op. 04147, 0.063, Op. 0-15. 022. 4p.
0.33, Op. 0.47. Op. 0.68. 1.0, 10p. 400W: (ILF) 0.001, -

0-0015, 0.0002, 011033, 0.01, Op. 0-015, 0-033. Sp.
/MILLARD ELECTROLYTIC C426, Op each. (µF/V)
0-64/64. 1-6/25, 4/40, 8/40, 10/40, 10/64, 16/40,
20/64. 25/25, 32/10, 40/16, 64/10, 60/16. 80/25,
100/6-4. 125116. 125/10.
III -VOLT ELECTROLYTIC: 8/350, 1.2p. 16/350, 170.
32/360, 220. 50/250, 15p. 32/350, 22p, 100)500. 30p.
LARGE ELECTROLYTIC: 500/25. 10p. 500/50, 1.2p.
1000/12. 10p. 1000/25, 2000/12, 2500/12. 158.
1000/20. 35p. 2000/25, 26p. 2500/25. 30p. 3000/50.
65p. 5000/50, 85p. 2500/50, 55p. 1000/100, 60p.
CERAMIC PLATE. 50V. (pF) 22. 27, 33, 39, 47. 56,
68, 82, 100, 120, 150, 180. 220, 270, 330. 399, 470.
560. 680. 820, 12, 125, 2E2, 323. 4K7, 62/5.(4E)
0 01. 0.015, 0-022, 0.033, 2p. 0.047, SOY, Sp. 0.1,
30W. 4p.
CARBON FILM RESISTORS. 11V, 5% lOolems.2.211:
1W 5% 10 Q-131, 1p each or 100 for 55p.
METAL FILM RESISTORS. 1W 5% 10 n-1030
each or 100 for £1. 15E 12 kit 10 Q-134 57-25.
VEROBOARD 0.1 0.15 CARBON POTS
21" x 26p 25pp s5.g2-21:1 Log and Lin
25" x 31"
39" x 5" 29p 30p with SW, 24p. dual325p Sap 42P. .

Pins,0o I"P3kt. 25 SP OP SCREENED WIRE
2 Pin DIN Plug 12p. Sint. 10p Single Oplyd., twin
3 Pin DIN Plug 18p. Oct. 10p 9p. ',dere° 9P, quad
5 Pin DON Plug 180. 15p, Skt. 12p.
Iled Panel Neon 240V. lop
Preset Skeleton Pots 12-176 Op

Neon Bulb 90Nr, wire ended 5 for 20p
IN4001, 8D. 1004002. 7p. 1N4003, Sp. 1514004, By.
18:914. flp. 7400N. 15p. 200706, 10p. /.4L914, 80p.
BCI08, Ily. BPY51, 20p. (TWO. pp 10p. Discount
£10-10%. IA. SCR, 50Y. 26p. 1004, 813p. 400%-, 46P.
Please send for full catalogue. Mosey back refund.
GIRO NO. 331-7066.
Dept. EE, 61 CHEDDINGTON RD., PITSTONE,
LEIGHTON BUZZARD, BEDS.. LU7 988 -

Tel.: Cbeddinston 6E03446 (STD Code 0296)

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 i Brochure, without obligation to:

BRITISH NATIONAL RADIO &
ELECTRONICS SCHOOL P.O. Box 156, JERSEY

NAME:

ADDRESS:
EEL 53

BLOCK CAPS please

BULL'S EYED
YES WE'VE REALLY SCORED A
HIT WITH OUR RETURN OF POST
SERVICE. LETTERS OF CONGRAT-
ULATION ARE COMING IN WITH
EVERY MAIL

81.-F COMPREHENSIVE
CATALOGUE

A SELECTION FROM
OUR CURRENT
RANGE:

MICROPHONE
INSERTS
Crystal 85p

NEON INDICATORS
"N" type 90v. DC. 5p
(As used in Neon Novelty E.E.
March 1973)

PHOTORESISTOR
ORP 12 50p

L.E.D.
Type TIL 209 35p

Imm MEI 1111111

I enclose PO:Cheque for 10p
Please shoot me your
catalogue

Name

Address

EKE
BREADBOARDS
S -DEC Z144
T -DEC £2.88

SOLDERING KIT
Marksman 22'35
25 watts & accessories

22 SWG SOLDER
Size 10 75p
Size 15 20p

PLEASE ADD 10% V.A.T.
TO FINAL TOTAL

EDUCATIONAL
ORDERS A

SPECIALITY
1 MIN MEM ISM

EL li emcittreodn s

Dept. EE7

7 Coptfold Road
Brentwood, Essex
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ENTERTAINMENTSS .STANDARD &D AUDIO & ELECTRONIC EQUIPMENTNEWSEDDNDHANDA%IcINSTRur.:rNAI

DISTRIBUTORS FOR A.K.G. HIGH QUALITY MICROPHONES.

SA25-SA35-SA1 00
LOW-PRICED AUDIO MODULES

FOR DOMESTIC & COMMERCIAL USE

New Versions using 3A
'Plastic Power' Driver
Transistors Now Available 16+

ry

OTHER SAXON PRODUCTS . . .
120 WATT HEAVY DUTY MODULE £13-90 -- 20p carr. or with supply

Featuring a rugged class A driver stage, this module will
rn from all our mixers. etc., and most other makes of mixer.
Itu delivers 120 watts -into an eight ohm load and employs 4 T03
can (115 watt) output transistors.
SPECIFICATION
Power output 120 watts into 8 ohms
Freq. response 20-20,000 HZ = 2dB
Input sensitivity 200 mV into 10K
Construction Fibreglass board
Size 8- x x 41(5" with supply)
Low distortion parallel push-pull output stage.

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 £2.95
25 WATTS RMS. 7 transistors 7 diodes

SA35 24.45
35 WATTS RMS. 7 transistors 7 diodes

carr
free

carr.
free

SA100 £1 0.90
100 WATTS RMS. 11 transistors 6 diodes

Carr,
iree

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 -ORDINARILY LOW PRICES POSSIBLE.

BRIEF SPEC. FOR ALL THREE MODULES
Freq. resoonse 15-40,000 Hz = 1dB
Distortion 0.2at 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 x 4' x 1' (SA100)

4' x 3" x 1' (SA25ISA35)
Circuits, connecting Instruction and application data are supplied
free with all modules.

POWER SUPPLIES FOR
THE SA25.35 & SA100 AUDIO MODULES
PU45
PU70

PS45

MT45
MT30

P570

MT70

Unstabilized supply for 2 SA25.35 £4.90
Unstabilized supply for one or two SA100

£7.75 carr. 400
Stabilized module for 2 SA25's or two SA35's

£3.50 carr. free
Transformer for above, heavy duty £2.85 carr. 20p
Transformer for unstabilized supply complete with
rectifier diodes mounted £350 carr. 20p
Stabilized supply module for one or two SA100's

£4 90 carr. free
Transformer for PS70 £4 90 cart. 40p

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

AND ARE SUPPLIED FULLY TESTED

CALLERS & MAIL ORDER:
327.331 Whitehorse Road,
W. Croydon, Surrey.
CRO 2HS 11-844 1345

r£18.95 Ca

4,00

NEW 1,60,L7j;yvers'on £27.90

SINGLE CHANNEL SOUND.LIGHT CONVERTER

This compact and reliable unit operates from amplifiers with
lutputs from 5-100 watts. Does not impose a heavy load on
:he amplifier, or, if connected in the wrong polarity. cause any
damage, as with some units.
Operation is simplicity itself and the unit is tully 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-eomnonents costing less than 5p.

£8.90 carr.
free

THREE CHANNEL SOUND TO LIGHT UNIT
Handling the fatal of 3000 watt (3kw) this unit is unique for its price in that not only bass, middle and
,reble but also master controls are provided. Two amplifier sockets eliminate the need for split leads,
etc. Supplied In Tough Steel case for free mounting or penal fixing.
Fully guaranteed. £1 9.75 Carr.

p

(As illustrated. Outputs up to
volt RMS

£15.80 carr.
30p

SAXON STEREO
CONTROL UNIT

Two decks, and full 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: LetbRIght deck fader, volume, bass,
treble, Headphone Selector and volume, Microphone volume, bass, treble, mains onjoff.
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. f..34-90 carr. free
This versatile unit is now available in a black vynide
case and so represents even better value than ever
delve g speech and music powers of up to 100
watts RMS and continuous signal outputs of
70 watts. Two individually controlled inputs with
wide range bass and treble controls. Ideal for small groups D.J.S.. etc.

The SAXON 100 £48 50 carr. free

. C C \
    sAxixi

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 bargains!!
12- 25 watt 8115 ohms £5.95 carr. 30p. 15" 50W.13115 ohm £14-50 carr. 50p.
12- 40 watt 15,000 gauss magnet system 8/15 ohm £1150 carr. 40p.

A.K.G. MICROPHONES suitable for disco, group or general P.A. use.
D11 DHL IDEAL DISCO MIKE ONLY £9 -OS trip £11 00). SEND SAE FOR

OUR AKG PRICE
LIST. DISCOUNTS
ON ALL MICS.All prices subject to VAT at standard rate

CALLERS ONLY: BUSINESS
OUR NEW HOURS:
DISTRIBUTORS 9.30a.m.

CIRCLE SOUND, to 5.30 pan.
328.330 The Banks, Rochester.
Medway 444199

600 Watt 3 colour Light
Boxes Smart Resine
finish £15 carr free.

TERMS OF BUSINESS:
C.W 0. Or C.O.O.) (36p extra)
All cash in reiird. envelopes please(
Telephone orders to Put 'CROYDON BRANCH.
TRADE 6 EXPORT, enquiries invited.
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RECEIVERS and COMPONENTS
MINI MAINS PACK KIT. Safe
double wound mini transformer,
silicon rects., 1,000IF smoothing. De-
livers 9V d.c., 120 mA. Components
with data sheet; pack buildable to
size of PP6, etc., battery. £090+
U.K. post 5p. By mail only from
AMATRONDC LTD., 396 Selsdon
Road, South Croydon, Surrey, CR2
ODE.

Express
Components

E.E. PROJECTS!
GENERAL
PURPOSE

AMPLIFIER
To receivethis kit send
amount in the
approximate cost box

FREE Postage( U.K. ONLT)

17Albert Sq. London,EI5IHJ

Versatile

10 in
ONE
MINI -LAB -----------------
 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 £1.25
testing, Guaranteed, money
back if not satisfied. -1-25P. P&P
Cash with order or send s.a.e. for illustrafed data sheet to:

j. H. ASSOCIATES LTD. (Dept. EE)
Cricketfield Lane, Bishop's Stortford, Herts.

BEDFORD ELECTRONICS
2 Grove Place, Bedford.

Bedford 51961

YOUR LOCAL
COMPONENTS SUPPLIER

Free catalogue on request

SITUATIONS VACANT
SERVICE ENGINEERS AND APPREN-
TICES to look after Electric Gaming
Machines in Leeds, Sheffield, Birming-
ham, York and Scarborough area.
Driving licence essential. 6 weeks
training given. State experience, age
and general Electrical knowledge.
Good wages and prospects. Write in
the first instance to: DRANSFIELD
NOVELTY CO. LTD., 63 Saville St.
Leeds LS1 4LX.

MISCELLANEOUS

TO ENGINEERS
Whatever your age
or experience you
must 'read Nest
Opportunities. It des-
cribes the easiest. way to pass A.NI.S.E.,
A.M.I.M.I., City & Guilds (all branches), Gen.
Cert., etc., and gives details of courses in all
branches of engineering Mechanics, Electrical,
Civil, Auto, Aero, Radio, TV, Building, etc.
You must read this book.

Send for your copy today-FREE!
B.I.E.T. BEE 04, (CX), Aldermaston Court.

Reading, RG7 4PF
Accredited by the Council for the

Accreditation of Correspondence Colleges

BRITISH INSTITUTE. OF ENGINEERING TECHNOLOGY

TECHNICAL TRAINING in Radio, TV
& Electronics thro' world-famous ICS.
For details of proven home -study
courses write: ICS (Dept. 731M1),
Intertext House, London SW8.

DIRECT FROM MANUFACTURER-
a comprehensive catalogue of UHF and
VHF/FM aerials, fixing brackets,
chimney lashings, clamps, masts,
amplifiers, cable, etc., for the D.I.Y.
enthusiast. Complete with useful in-
stallation hints. Send 3p stamp to
CLAYDEW ENTERPRISES (EE/1), 261
Hardess Street, London, S.E.24.

RADIO & TELEVISION AERIAL BOOS-
TERS £295p, five television valves 45p.
50p bargain transistor packs, bargain
£1 resistor and capacitor packs. UHF -
VHF televisions £750, carr. £150p.
S.A.E. for 3 leaflets. ELECTRONIC
MAIL ORDER (BURY) LTD., Bridge
Street, Ramsbottom, Bury, Lancs.

SERVICE SHEETS for Televisions,
Radios, Transistors, Tape Recorders,
Record Players, etc., from 5p with free
Fault -Finding Guide, S.A.E. orders/
enquiries. Catalogue 13p. Hamilton
Radio, 47 Bohemia Road, St. Leonards,
Sussex Telephone Hastings 29066.

SURPLUS TO INDUSTRIAL REQUIRE-
MENT packs of 50 mixed miniature
electrolytic capacitors. £1.00 per pack
of 50 plus 10p p.p. C.W.O. BLORE-
BARTON LTD., Reedham House,
Burnham, Bucks.

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 -
tropics, and source-lamp-the only extra
Is a battery which you can buy locally. The
whole thing can be easily built in a few
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-
LIGHTNINGII
SEND f2 10 (Inc. VAT) for YOUR
MINI -STROBE.
To: Boffin Projects, 4 Cuncliffe Road,
StoneleIgh, Ewell, Surrey.
MAIL ORDER ONLY

EXPERIMENTERS! Hundreds of un-
usual. items cheap. 1973 catalogue Sp.
GRIMSBY ELECTRONICS, 64 Tenny-
son Road, Cleethorpes, Lincs. (Mail
Order only).

1111=11)
Build your next project in a BEC (Book End
Chassis)-a new concept in Chassis buying. No
cabinet to build when you have finished. Con-
temporary design with wooden end cheeks.
3 sizes. These cabinets are adaptable to all
Projects In P.W. and P.E.. Texan, Gemini etc
Send large S.A.E. for details.
H. M. ELECTRONICS, 275a Fulwood Road,

Sheffield, 510 380 Phone 55951 anytime

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 f-5.80 (inc. VAT) NOW

S.A.E. for details
To: BOFFIN PROJECTS, DEPT. KEE.
4 CUNLIFFE ROAD, STONELEIGH, EWELL,
SURREY. MAIL ORDER ONLY

TREASURE TRACER

MK III Metal Locator

a vanap tuning

 Excellent Senailivity end stability
I. Weighs Only an,.
A Speaker and earphone operAbon
 Knocks done to only Illn.
X Prebuilt search coil assembly
 Ministry Approve. design
 ThoreltghlY PrOtessional frnielr

a You .vd nrssoldering Iron. screwdriver,

Complete:, new des',

Seen "Lc. for ledge!

°,£8.90Pot

I
-£12.50

NININITS ELECTRONICS :se LANGLEY DRIVE. ViliNSTEAD,
LONDON Ell 2LN (MEP 6,<1 SI only)

12 VOLT
FLUORESCENT LIGHTS

(as illustrated)

Beat power cuts, be Independent. Ideal for
Caravans, Tent. Emergency Lighting, etc.
Works anywhere where 12V is available.
Guaranteed for six months, READY TO
USE at:-

12ins 8watt 23.60 post paid

21ins 13watt 24.60 post paid
SALOP ELECTRONICS Callers
23 Wyl COD welcome
Shrewsbury, for lists or
Shropshire. Enquiries Large S.A.E.
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YOUR COMPLETE AUDIO -ELECTRONIC STORES
More of everything at the right price. All your electronic requirements
within 200 yards- cell and see for yourself.

INTEGRATED CIRCUITS
Why buy alternatives when you can buy the genuine article from us at
competitive prices from stock. BRANDED FROM TEXAS 1.T.T FAIR-
CHILD

1, .t'
Type 1/11 12/24 23/99 Type 1/11 12/24 25/99 Type 1/11 12/24 25/99

p P p p p p P 5 p
8E7400 0.20 0.18 0.16 8E7450 0 20 0.18 048 8E74146 1.50 1.40 1,30
837401 0.20 01.8 0.18 8117451 0.20 0.18 0-16 81474150 385 8,96 2-15
13E7402 0.20 0.18 0.16 8247463 0-20 0-18 0-16 8E74151 1.10 0,96 0.90
13E7403 0'20 0.18 0,18 8E7454 0.20 0.18 0.16 81474153 1-35 1.27 1'80
8177404 0110 0-18 0.18 5/17460 0.20 0.18 0.16 8E74164 2.00 1.75 1,55
8E7405 0.20 0-18 0.10 8217470 0.50 0.27 0.26 8E74155 1.56 1.47 1.35
8217406 0-80 0.87 0.25 8E7472 0.80 0.87 0-25 8E74154 1.55 1.47 1.55
6E7407 0.80 0.81 0.25 14147473 0.40 0.37 0,35 8E74167 1.80 1.70 1.50
8E7408 0.20 0,19 0.18 837474 0.40 0.87 0.86 61E74160 260 8.40 2-25
8117409 0.45 0.48 0.86 8E7470 0.55 0-58 0,50 8E74181 2.60 2.40 8.25
8217410 0.20 0.18 0.16 837476 0.45 0.48 0-89 8374162 3.40 3.25 2.70
8N7411 0.23 0 0.20 8E7480 0.80 0.75 0,67 8E74163 3.40 5.25 2.70
8E7412 0.48 0.40 0.86 8147481 1.26 1.15 1-10 8E74164 2.75 2.30 8.10
8127418 0.80 0.87 0.215 8247482 0.87 0.80 0.70 80074166 4.00 3.60 8.00
8E7416 0.80 0.27 0.25 8217483 1.00 0,90 0.85 8E74166 4.00 3.60 3.00
8317417 0.80 0.27 0.26 837484 0.90 0.85 0.80 82174167 6.25 6.60 6-10
8E7420 0.20 0.18 0.18 8E7486 0.45 0-41 0.38 8E74170 4.10 855 3.05
8E7422 0.43 0.44 0.40 8E7490 0.75 0,70 0.65 81774174 8.00 1.75 1.80
8E7428 0.48 0.44 0.40 81174916741.00 0.95 0.90 8E74175 1.85 1.87 1,15
827426 0.48 0-40 0.35 837492 0.75 0.70 0.66 13E74178 1-60 1-35 1.20
8117427 0.42 0.89 0.86 8117493 0.76 0.70 0-65 8E74177 1.60 115 1.20
837428 0.50 0.45 042 8E7494 0.80 0.75 0.70 8E74180 1.65 1.80-1.20
8E7430 0.20 0,18 0.16 8E7495 0.80 0'75 0.70 8E74181 7.00 8,00 5.50
8E7432 0-43 0.39 0,35 8E7498 1.00 0.97 0.96 8E74182 8'00 1.80 1.60
8217433 0.70 0.61 0.44 8E7497 6.25 5.60 6.00 6E74184 2.40 2.00 1.80
8E7437 0.85 0.60 0.50 8E74100 2,50 2.30 2.00 8N74185A 240 8.00 1.80
8E7438 0.65 0.60 0.50 8374104 1.46 1.86 1.80 8E74190 1.95 1.85 1.75
8E7440 0.80 0.18 0.16 62174105 1.46 1.35 1.20 8E74191 1-65 1.35 1.76
8N7441AN 0.76 0.78 0.70 8E74,107 0.50 0.45 0.40 81174192 2.00 1.90 1.80
8E7442 0,75 0.72 0.70 8E74110 0.80 0.70 0.60 8374193 3.00 1.90 1.80
8E7443 1.00 0.95 0.90 81174118 1-00 0-95 0.90 61774194 8.50 2.25 1.90
8247445 8.00 1.715 -60 8E74119 1'90 1.78 1.65 8E74155 1.85 1.70 1.601

8N74121 0.60 0.55 0.50 8374198 1.60 1.40 1.308217446 8-00 1,75 1-80 8E74122 1.36 1.26 1-10 8E74197 1.50 1.40 1-80
8E7447 1.75 1.60 1.45 8E74123 270 2.55 2.47 8E74108 4'60 8.70 3.35
8E7448 1.75 1.60 1.45 82174141 1.00 0.25 0.90 13E74199 4.60 8.74 0116
PRICES OF 7400 SERIES ARE CALCULATED ON THE TOTAL NUMBER

ORDERED REGARDLESS OF MIX
LARGER QUANTITY PRICES PHONE (01) 402 4891

HIGH POWER SN 74 6100 Now in stock -send
LOW POWER SM 74 LOO f for list No. 36

SPECIAL
SEMI -CON

BFY90 59p
1000 MC/S
25 + sO

100 + 45pp
500 + 40p

AF117Mullard 2Sp
25 + 17p

100 + 15p
SOO + 120

OFFERS!
DUCTORS
2N2926 lOp

All Colours
+ 9p

100 + 81,
500 + Op

1000 + Sp

233819 Texas 35i/
25 + 30p

100 + 155
500 + 209

1000 + 15p

-0C170 Mullard 25o
25 + 20p
100 + lip
500 + 15p

1000 + 13p

BYI27Mullard 155
25 + Ilp

100 + 10p
500 + 9P
1000 + Se

BC107, BC 108,
BC109 1012 each

All Makes
25 + Op

100 + 7p
500 + 6P

1000 + Sp

0A202 109
25 +

100 + 7p
500 + 6P

1000 + SP

ADI61, AD162 359
each

25 + 32p
100 + 2Sp
500 + 25p

1000 + XIP

OC35 Mullard SOP
25 + 4Sp
100 + 40p
500 + 35p

1000 + 30p

233053 20p
25 + 18p

100 + 13p
SOO + 1

1000 + lop

PLESSEY INTEGRATED CIRCUIT
8 Watt Amplifier 8L408D
Complete teitb 8 -page
booklet, circuits
and data

£1.50 -ch
TRIACS
STUD WITH ACCESSORIES 0
Type Volta Price

P.I.V. 1-11
5 AMP RANGE
8035A 100 765
8C3/5B 200 79p
BC35D 400 855
6 AMP RANOE (T048)
SCAOA 100 859
804013 200 90p
80401) 400 11-00
130405 500 11.110
10 AMP RANGE (T048)
8045A 100 955
8C45B 200 11.00
8C45D 400 11-25
804514 500 11.46
15 AMP RANGE (T048)
BC50A 100 31.25
8050B 200 11116
1130503) 400 81-65
8050E 500 5115
DIAC D32 26p
TRIACB-
Additional Types
40430 (T068) 55p
40869 (Plastic)

51-00
40486 (105) SOp

3Amp
T048

15 Amp
T048

2N3O SSo
25SS + 509

100 + 45p
500 + 38p -

1000 + 33p

A SELECTION OF SEMI -CONDUCTORS FROM STOCK
AA1120 105 BC147 125 B77105 2-26 0044 165 11843 85p 2E3055 56p
AAY42 15p 301690 125 131100 159 0046 169 8.405A ZSp 2E3440 755
AAZ1S 10p 80182 105 BY126 155 0067 505 ETE.108 18p 2E34421.25
AC107 25p 130214 155 BY127 lip 0071 151 ZTX300 1445 2E3625 769
A0126 26D 80132 75p BY213 35p 0075 258 ZTE301 15p 2E3814 68P
A0127 255 BC134 Up C106D 069 0077 465 2122802 185 2E8615 765
AC128 855 BCY39 1.00 GET111 Up 0031 Up 21E341 806 233702 105
AC176 259 BCY42 Up 0E1115 550 0083 255 ZTE500 16p 2248704 105
AC187 855 140243 Up 051880 459 00140 56p ZTE503 175 2243705 105
A0268 255 BCY55 2.60 13040911 00170 25p 20301 SOp 233714 180
ACY17 SOD BCY70 155 (103) 1-87 001.71 805 2E404 209 2E3771 1 75
A0120 moo BCY71 205 1411121 255 00200 45p 2E527 365 2N3773 2.00
101721 My 130572 155 5113340 50p 00201 75p 2E096 16p 2E3790 8E5
ACY39 Up B0187 2.99 1432370 7011 00202 80p 2E897 15P 2N3819 355
AD140 50p B0311 50D M13520 759 00203 60p 23708 105 233820 601
AD149 609 BD124 805 14.7132955 00271 1.25 2E930 205 2243886 8511
AD161 35p BD131 755 1,10 ORP12 50p 23987 45p 2N3903 16p
ADM Up BDI82 Sop 14133055 ORP60 40p 2E1131 Ilip 2273906 LID
AF117 209 88115 25p 769 1346A 205 2111132 259 2E4061 Lep
AF118 50p BF167 219 140000105 4176 531331012 2E1302 185 2174062 129
AF124 465 BF173 25p 74E12-14209 45, 2E1304 My 234126 15p
AFISS Mb BF179 Sop MCP/1640p RA8508AF 2741305 22p 2244871 Up
.63286 405 741280 1105 14E1217 40p Up 2111307 355 2E5457 30p
AF239 405 1314194 Up 1711140,1 705 TA 4283 709 2171308 256 2175777 65648127 805 74P195 16p 241/1404 505 TEL209 Up 2E1613 205 2E4001 1.00
A8Y28 Up 742881 265 OA6 50p TIP29A 505 2171671 1.00 28012 10.00
BA102 30p )317858 255 0410 35p TIPSOA 559 2122147 76p 28018 6.85
746116 79 7400E18 265 0431 105 11P31A 605 2E2160 595 28026 890
144145 155 B00E34 755 0.491 78 T1P32A 70p 2/73217 255 28301 509
BAILS Sp 74171137 305 0A200 7p TEMA 222221 2.03) 28303 655
53E16 ly 74141288 20p 01202 1010 1.00 2/722221 20324 956
BC107 105 8121150 205 0016 7511 T1934-6. 255 40250 505
BC108 10p 8001751 20y 0020 965 1.50 2E23691 40360 40D
3C109 16p BFY52 205 00241 1355 T11435.4 155 40361 405
74C1090 335 BFY64 505 SOP Ses0025
30113 15D

74FY90 695 0028 65p TIP36A 2 " 2/74:21 (all '10.3483 606
131.1736 SOO 0(35 Op 8-00 cols) 105 40486 751.

30117 206 148120 155 0036 856 TIP414 76D 2173053 205 40688 1.10Bela $Sp 138Y27 Ise 0042 405 TLP42A 855 233054 50p 40430 1-00

ZENER
DIODES
400 MJW 4%
Miniature
BZY 88 Range
All voltages

lop each.
25+ 99

100+ 8P
500+ 111-69

1000+ 59
Any one type.

19 Watt 6%
Wire Ends
Metal Caee
All voltages
8.8-100 Volts
205 each

25+ 186
100+ 1135
500+ lEs

1000+ 10p

Any one type.

3 Watt Plastic
Wire Ends 6%
8E2 Range
All voltages
6 8 - 100 Voltz
305 each.

LINEAR
(0/P AMPS)
7020 TOS 759
7090 TO99 865
7090 D.LL. 855
7230 TO99 6100
7230 D.LL. 955
7260 T09914.50
741C 1099 555
7410 D.I.L. 2155
7470 1099 51 10
7470 D.I.L.

11 -10
72741P D.I.L. 606
72748P D.I.L. 605
SINCLAIR

1012 31430
TOSHIBA
TH9012P
20 WATT AMP
5547 POST PAID
1179014P Pre Am11.60

DATA AND
CIRCUITS REF.

42 105
FREE wrrn
PURCHASES

VAT Prices DO NOT include
Value Added Tax. From

1st April, 1973 10% must be added
and shown separately to your total
order (incl. cardpacking). Help
us to help you receive your order
without delay. E. & O. E.

QUANTITY DISCOUNTS
10% 12+ 15% 23+ ANY ONE
20% 100+; 86% 860+ TYPE
From above section except Integrated
Circuits and Special Offers where dis-
counts are included.
Minimum order value fa Pram.
Postage 75 on all oedema

SILICON
RECTIFIERS
WIRE ENDED
PLASTIC

Type P.I.V.1-11
1 amp miniature
1E4001 50 6
1144002 100 7
EE4003 200 8
I241004 400 8
1274005 800 10
1174006 800 12
1144007 1000 15
1.5 amp miniature
P14001 50 8
P14002 100 9
PL4003 200 10
P14004 400 10
PI,4805 600 12
PL4006 800 11
P14007 1000 16

TRANSISTORS,
IC's, TRIACS,
BRIDGES,
SCR's, LDR'a

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

NEW BRIDGE
RECTIFIERS
SMALL SIZE AND LOW COST
Type Volta Price

P.I.V. 1-11
HALF AMP
7401/05 50 200
205/10 100 255
on ANIPIx 4)1
TUBULAR
B1/05 50 SU
21/10 100 855
8120 200 305
51/60 600 365
ONE AMP (02.)
TIIBULAll
W005 50 305
W01 100 355
W02 200 40p
WO6 600 453
TWO AMPS L*
132/06 50 35p
B2/100 100 405
232/200 200 455
132/600 600 1505
82/1000 1000 COP
FOUR AXP8
111 x 91. x *
B4/100 100 60p
B4/200 200 65p
B4/400 400 705
34/800 600 759
84/900 800 31.00
SIX AMPS
9H x IL x *
B6/100 100 700
B6/200 200 75p
B6/400 400 905
B6/600 600 81-00

Sal

SILICON CONTROLLED
11F.C1TYIERS
Type Volts Price

P.I.V. 1,11
038
C118 1/05

AMP
50 2521

CRS MO 100 30p
CR81/29 200 805
CRS 1/40 400 359
CR8 1/60 600 455
THREE AMP (4048)
CR8 8/05 50 ZOD
0118 3/10 100 SOp
cna 3/20 200 355
CR8 3/40 400 455
GILS 3/60 600 565
ENE AMP (2086)
CR8 5/400 400 605
SEMI AMP (3OM)
CR8 7/100 100 60p
C887/200 200 855
CR8 7/400 400 705
0118 7/600 600
SIXTEEN

956
AMP

SCR 16/100 100 65D
808 16/200 200 700
SCR 16/400 400 13021

SCR 16/600 600 81.00

1Amp
T05

3Amp
T048

Hen 9s [ZED
EDGWARE ROAD, W2

404.406 Electronic Components and Equipn ent01-4028381 Open, 9um-6pn,
354-356 High Fidelity and Tape Equipment 01-4025854 4736

g High Power Sound 01-723 6963 '

,63Elds.nrcsloa:evyk

309 PA -Cisco -Lt hting Illufulavi
303 Special offers and bargains store All stores Ape"
All mail to 303 ( dgwdre Road. London W2 1 BW all day Saturday
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YATES ELECTRONICS
(FLITWICK) LTD

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

BEDFORD.

RESISTORS
4W Iskra high stability carbon film -very low noise -topless construction.
4W MuHard CR25 carbon film -very small body size 7.5 x 2.5mm. 4W 2%
Electrosil TR5.

Power Values Price
watts Tolerance Range available 1-99 100+

* 5% 4.70-2.2M0 E24 1.0p 0.8p
# 10% 3 -3M0 -10M0 E12 i Op O -Bp

4- 2% 100 -IM E24 3-5p 3.0p
* 10% 10-3.90 Eli 1 -Op 0-8P
* 5% 4.70-1E10 Ell I -Op 0.8p
4 10% 10-100 E12 6p 5-5p

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

DEVELOPMENT PACK
0-5 watt 5% Iskra resistors 5 off each value 4.70 to IMO.
E12 pack 325 resistors £240. E24 pack 650 resistors E4 70.

POTENTIOMETERS
Carbon track 5k0 to 2M0, log or linear (log 4W, lin 4W).
Single, 12p. Dual gang (stereo), 40p. Single D.P. switch 14p.

SKELETON PRESET POTENTIOMETERS
Linear: 100, 250, 5000 and decades to 5M0. Horizontal or vertical P.C.
mounting (0-1 matrix).
Sub -miniature 0.1W, 5p each. Miniature 0.2.5W, 6p each.

TRANSISTORS
AC107 15p AF124
AC126 12.p AF125
AC127 12p AF126
ACI28 lip AFI27
ACI31 122 AFI39
AC132 12p AF178
ACI76 12p
ACI87 220
AC188 22p
AD140 50p
ADI49 450
ADIS! 33p
ADI62 36p
AFI 14 2.0p
AFI 15 20p
AFI 16 20p
AFI 17 lOp
AFI 17 38p

AFI80
AFI81
BCI 07
BCI08
BC109
BC147
BCI 48
BC149
BC157
BC 158
BC159
BC 187

22p
20p
20p
20p
32p
32p
40p
40p
9p
9p
9p
3p
3p
3p
4p
4p
4p

22p

50131
BD132
BD133
BFI 15
BFI73
BFI77
BFI78
BFI79
13F180
BFI81
BFI 94
BF195
BFI97
BF200
BEY50
BFY51
13E1'52

7Sp
75p
75p
15p
20p
28p
32p
32p
32p
32p
ISp
15p
15p
32p
20p
20p
20p

0C26
0C28
0C35
0C42
0C44
0C45
0070
0071
0072
0081
0082D
2N2904
2N2926R 9p
2N29260 9p
2N2926Y 9p
2N2926G 10p
2N3054 58p
2N3055 60p

45p 2N3702
50p 2N3703
50p 2N3704
12p 2N3705
12p 2N3706
12p 2N3707
12p 2N3708
12p 2N3709
12p 2h.13710
12p 2N3711
12p 2N4062
20p 40360

40361
40362
40408
ZTX302
ZTX500
ZTX502

ilp
12p
13p
12p
I 1p
12p
10p
I 1p
lip
I 1p
12p
35p
35p
40p
40p
IS,
159
20p

ZENER DIODES LINEAR C's (DIL) DIL SOCKET
VV400m 5% 3-3V to 30V, 12p. 1709 32p 747 85p 14 and 16 pin

741 28p 748 35p 16p

DIODES
RECTIFIER
BYI27
BZY10
BZYI3
IN 400 i
IN4004
I N4007

1250V
800V
200V
50V

400V
1000V

IA
6A
6A
IA
IA
IA

I2p
25p
20p
7p
Oplip

SIGNAL
0A85
0A90
0A9 I
0A202
IN4148
BAI 14

7p
5p
52
7p
Sp
Bp

BRUSHED ALUMINIUM PANELS
I2in x 6in,=2.5p; I2in x 24in-10p; 9in x tin -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 lie. 60p.
KNOB FOR ABOVE 12p.
FRONT PANEL 63p
18 Gauge panel lr x 4' with slots cut for use with
slider pots. Grey or matt black finish complete with
fixings for 4 pots.

THERMISTORS
VA 10555 15p
VA10665 15p
VA1077 15p
VA1005 15p
VA 1026 15p
VAI 033 15p
R53 £1.35

COMPACT
CASSETTES
C90 65p C120 Up

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

Catalogue which contains data sheets for most of the
components listed will be sent free on reques
10p stamp appreciated.
OPEN ALL DAY SATURDAYS

Please add 10% VAT

MULLARD POLYESTER CAPACITORS C196 SERIES
400V: 0-001µF, 00015µF, 0  0022pF. 0 . 0033p F, 0-0047µF, 21p. 00068µF, 0.01µF
0.015µF, 0 - 02.2pF, 0  033µF. 3p. 0.047µF, 0  068µF. 0 - I µF, 4p. 0. 15µE, 6p. 0.22µF, 7-11
0 - 33;aF. 11 p. 047µF, 13p.
160V: 0 - 0 ItsF, 0015µF, 0022µF, 0.033pF, 0.047µF, 0.068µF, 3p. 0-1µF 3*.p. 0 .150
44p. 0 - 2.2pF, Sp. 033µF, 6p. 0.47uF, 74o. 0-68µF, 11P. I 'OPF. I3P.
MULLARD POLYESTER CAPACITORS C280 SERIES
250V P.C. mounting: 0.0IµF. 0.015µF, 0022µF, 3p. 0.033µF, 0-047µF, 0-068p
34-p.0 -1pF, 4p. O. 15pF. 0 -22µF, 5p. 0. 33pF, 64p. 0.47pF, 8.4p. 0 -68µF, 11p. 1 OpF. 13;
15µF, 20p. 22pF, 2.4p.
MYLAR FILM CAPACITORS 100V, CERAMIC DISC CAPACITOR!
0.001pF, 0.002,uF, 0005µF, 0 .01/.1.F. 002pF 100pF to 10,000pF, 2p each.
24p. 0 - 04µF. 005µF, 0068µF. 0. 1pF, 3*.p.

ELECTROLYTIC CAPACITORS-MULLARD 015/6/7 RANGE
REPLACES C426, C487 RANGES
(pF/V) 1-0163. 1.5/63, 22/63, 33,653. 4.7/63, 6.8/40, 10/25, 10/63, 15/16, 15/40
15/63, 22/10, 22/25, 22/63, 33/6-3. 33/40, 47/4, 47/10, 4725. 47/40, 47/63, 68/6.3
68/16, 100/4. 100/10, 10025, 100/40. 150/6-3, 150)16, 150/25, 220/4, 220/10, 220116
330/4, 330/10, 470/6.3, Sp each. 68/63, 150/40, 2202.5, 330/16, 470/10, 680/6.3
1000/4 9p. 100/63, 150(63, 220/40. 470125, 680/16, 1000/10, 1500/6.3 12p. 220/63
470/40, 680,115, 1000/16, 1500 10, 2200;6.3, 15p. 330/63, 680/40, 1000)25, 1500/16
2200/10, 3300/6.3, 4700/4, 18P.
SOLID TANTALUM BEAD CAPACITORS 12s
0 1 oF 35V 2.2uF 35V 220F I6V
0220 35V 4-7µF 35V 330F I OV
0  47pF 35V 6.8pF 25V 47uF 6 3V
I.00 35V 10pF 25V IOW 3V

ELECTROLYTIC CAPACITORS Miniature P.C. mounting Sp esti.
(AF/V): 10/12, 50/12, 100/12, 200/12, 5/25, 10/25, 25/25, 100125.

VEROBOARD
0' I 0, -,IS

24 x 31 22p ...",P
24. x 5 24p .1,iP3} x 3f 24p ''P
31 x 5 Up 28P

17 x 23- 75p 57p
17 x 31 100p gip
17 x 5 (plain) - gip
17 x 3* (plain) - 60,
17 x 24 (plain) - 421;

24. x 5 (plain) - lip
24 x 31 (plain) - II p
Pin insertion tool S2p 52p
Spot face cutter 42p 42p
Pkt. 50 pins 20p 20p

JACK PLUGS AND SOCKETS
Standard screened 18p 2Srnm insulated Sp
Standard insulated 12p 3-5mm insulated Ski
Stereo screened 35p 3-5mm screened 13p
Standard socket ISp 2. 5mrn socket Sp
Stereo socket 18p 3-5mm socket Op

D.I.N. PLUGS AND SOCKETS
2 pin, 3 pin, 5 pin 1800, 5 in 240°, 6 pin
Plug 12p. Socket 8p.
4 way screened cable ISp/metre
6 way screened cable 12p/metre

BATTERY ELIMINATOR L1.50
9V mains power supply. Same size as PP9 battery

LARGE (CAN) ELECTROLYTICS
1600pF 64V 14p 3200pF 16V SOp

2500pF 40V 74p 4500µF 16V SOp

2$00µF 50V 58p 4500pF 25V i I -68
2500,..F 64V 130p 5000µF 50V il 10
2800pE 100V £260

HIGH VOLTAGE TUBULAR CAPACITORS -1,000 VOLT
0.01tiF 10p 0047µF 13p 0.22PF 20p
0.1322µF 120 0- I PF 16p 0.47pF 22o

SMOKE AND COMBUSTIBLE GAS DETECTOR-GDI 12.00
The GDI it the World's first semiccnductor that can convert a concentration of gas
or smoke into an electrical signal. The sensor decreases its electrical resistance when
it absorbs deoxidizing 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.

POLYSTYRENE CAPACITORS160Vlaminate
values.
244p% 10pF to 1,000pF E12 Serieseachdry

PRINTED BOARD MARKER 97p
Draw the planned circuit on to a copper

board with the P.C. Pen, allow
to and immerse the board in the
etchant. On removal the circuit remains
in high relief.

Newest, neatest
system ever de-

ised for storing
small parts and
components; re-
siltOrS, capacitors,
diodes, transis-
tors, etc. Rigind
plastic units, i
torlock together
in vertical and Disco°
horizontal com-
binations. Trans-

vplastici PRICES
parent
drawers ha, e fable
slots / removab
space dividers. Build up any . .........................
size cabinet for wall, bench or table top.
SINGLE UNITS (5" 2f" 2f") E1-25 Dozen ...........

for 8 EXTRA LARGE SIZE (6D1) 1E3.10 for 8.
DOUBLE TREBLE 2 drawers in one outer case (602) £3.2.3
DOUBLE UNITS C210 Dozen. TREBLE (30)121.0 for

TALL INTERLOCK
5 SIZES

PLUS QUANTITY DISCOUNTS! Order £6 and over Deduct 1% in the C. Order
EIO and over Deduct 74% in the £. Order £20 and over Deduct 10% in the £.
Pack.)Post.ICarr.: Add 35p to all orders under £10 Orders over £10 P/P/C free.
(Dept. EFS). 124 CRICKLEWOOD BROADWAY, LONDON N.W.2

Tt-,T 01-450 4844.
ADDPLEAS VAT TO TOTAL REMITTANCE

I- - - - -L-O-C-K-I N .
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Scorpio
Electronic Ignition
Complete kit with comprehensive construction
and fault finding data. £.10-95. Data 10p. Prices
include VAT and postage. Itemised prices.
S.A.E. please.

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



FREE
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. 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 inter-
esting jobs, We can do as much for YOU. A low-cost B.1.E.T.
home study course gets results fast - makes learning easier
and something to look forward to. There are no books to buy
and you can pay- as -you- learn.
Why not do the thing that really interests you? Without losing a
day's pay, you could quietly turn yourself into something of an
expert. Complete the coupon (or write if you prefer not to cut the
page). No obligation and nobody will call 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
zpplic:ation for Associate Membership had been approved. I can honestly
-av that this has been the best value for money I have ever obtained -a

echoed by two colleagues who recently commenced the course".-
-: . D.1.B., Yorks.

::Ipleting your course, meant going from a job I detested to a job
I love, with unlimited prospects".-Student J.A.O. Dublin.

-My training with B.I.E.T. quickly changed my earning capacity and,
in the next few years, my earnings increased fourfold".-Student
C.C.R, Bucks.

HMO OUT TOR 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. BEE16 , Aldermaston Court, Reading RG7 4PF.

This FREE
bookce9 76Poge, -11 Art you
777e road to succec..gt/yough

81E.TH

c
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Practical Radio Electronics
Certificate course includes a
learn while you build
3 transistor radio kit.
Everything you need to know

about Radio &
Electronics
maintenance and
repairs for a spare
time income and
a career for a
better future.

CUT OUT THIS COUPON ---t_NM
Tick or state subject of Interest.

Post to address below.
MECHANICAL Man. Prod.-cont. Constructional -coot.
A.M.S.E. (Mech.) 0 Quality Control 0 BUilding
Boiler Inspect. Salesmanship 0 Building Drawing 191

& Operation 0 Storekeeping 0 Build -Foreman 0
C & G Eng. Crafts 0 Work Study 0 Carpentry&Jom. Di
C & G Fabricat. 0 Works Civil & Municipal
Diesel Eng.' 0 Management 0 Engineering DI
Eng. Inspection 0 Constructional
Eng. Metallurgy 0 DRAUGHTSMANSHIP Engineering 0/net. Eng. & Tech. 0 A.M.I.E. D. 0 Construction 0
Inst. Motor Ind. 0 Design of Elec.- Surveyors 0.
Mechanical Eng. 0 Die &ePrhinesses Tool 0 ineClettilkotugoyfteWorks
Sheet Metal Work 0 Design 0 Council Eng. Eli

01
Mennen. Eng. 0

Welding 0 Elpeeratriugchaltsman-

ELECTRICAL & 0 Heat dr Vent. 8°11
Health Eng.

ELECTRONIC Gen_ Draughts- Hydraulics
slup
mensal) 0 Inst. of Builders 01A.M.S.E. (Elec.) - -0 Jig & Tool Des. 0 Inst. Works &C & G Elec. Hag. u

C & G Elec. Inst. 0 Tech. Drawing 0 Highway Sup. 01
C & G Elec. Tech. a RADIO & TELE-

Publi Enggiene 0
Painting & Dec. 01

Computer Elect. 0 COMMUNICATIONS Road ineer. 0Elec. Maths 0 Colour TV
knee. Science 0 C & G Radio/TV/ " Surveying al Eng- EICIIElectronic Eng- 0 Electronics 0

Eng. 0 C & G Telecomm.
GENERALInstall. & Wiring 0 Tech.

& Measuring (withRad' Elec"h 0 AgriCouncculilturalOfEng. - DI
Instruments 0 RadiotAlmdat)teurS Inst. 0

MANAGEMENT & RadioBxam Se. rvieing El FGeanrmeraSIcEiednuccae t. 0°1

Trans.lar14ReiRadio 18 I rCru3rCourse g . OCICI Pram.Gem
Pratt.n.18MsalisatdtiehcMaths

Rule 081TV Main. &Eery. 0 Pure & Applied
0AUTO & AERO

Aero Eng.
A.M.I.M.L

0 RReufrigbbereraTetichon. 0121
0 Sales Engineers 0

A.E.C. Cert. 0 Tech. Report
Auto Engineer. writing - 01Auto Repair o Timber Trade 0C & CI Auto. Eng. 0 University Ent. 01
GaragManeagement 0
MmOtoecrhVaenthesiele G.C.E. I
MAAJIMI Dipl. 0

CONSTRUCTIONAL 58 '0' & 'A' I

PRODUCTION
Auto. Control 0
Computer Prog. 0
Electronic Data

Processing 0Estimating 0
Foremanship 0
Inst. Cost & Man

Accountants 0
Inst. Marketing 0
Management 0Metrication 0
Motor Trade Man. 0
Network Plan. 0
Numerical Cont. 0
Operational

Research 0
Personnel Man. 0Planning Eng. 0 A..M.S.E. (Civil) 0
Production Eng. 0 Architecture 0

Coaching for num/ major exams.
including ONC, C & G. etc.

LEVELS SUBJECTS I
Over 10,000
group passes 1

POST TODAY FOR A
BETTER TOMORROW

To B.I.E.T., Dept. BEEI6 QN
Aldermaston Court, Reading RG7 9PF

NAME
Block Capitals Please
ADDRESS

BEE16.I

OTHER SUBJECTS

Accredited by:C.A.C.C.

AGE

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
ffidmishea approximately the third Friday of each month by IPC Magazines Ltd.. Pleetway House, Parringdon Street, London, E.C.4A 4AD. Printed in England by Two, printers Ltd.,
Dunstable, Beds. Sole Agents for Australia and Few Zealand-Cordon a botch (A/Sia) Ltd. South Africa-Central News Agency Ltd.: RhodeNia and Zambia-Kingstons Ltd.: Fast Africa-
Stationery and Office Supplies Ltd. Subscription Rate (including postage]: For one Year to any part of the world S2.35. Everyday Electronics is sold subject to the following conditions.
namely that it shall not, without the written consent of the Publishers Brat given. be lent. resold, hired out or otherwise disposed of by wayof Trade at more than the recommended selling
mice shown on the cover, awl that it shall not be lent. resold Or hired out or otherwise disposed of in a mutilated condition or in any unauthorised cover by way Of Trade. or affixed to or
as part of any publication or advertising, literary or pictorial matter whatsoever.
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* FREE TEAK CABINET

FEATURES. New slim design with 6 - IC's, IC
Sockets. 10 silicon transistors, 4 rectifiers, 2 zeners.
Special Gardeners low field slim line transformer.

t Fibre glass PC panel. Complete chassis work.
HIGH QUALITY & STABILITY ARE t'REDOMINATE 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, monc4stereo switch, Input selector; Mag. P.0
Radio Tuner, Aux. Can be altered for Mic., Tape, Tape -head, etc
(Pans list Ref. 20 on request).
Constructional details Ref. No. 21 30p

SPECIAL
KIT
PRICE 8E50

YOUR COMPLETE AUDIO -ELECTRONIC STORES
More of everything at the right price. .41/ your electronic requirements
within 200 yards- call and see for yourself.

20 + 20 WATT INTEGRATED
I.C. STEREO AMPLIFIER

P & P 45p
COMPLETE WITH FREE TEAK CABINET
Designer approved kits distributed by Henrys!

(As featured in "Practical Wireless"
May to August 19721

* SLIM
DESIGN WITH

SILVER TRIM
Overall chassis size

14f" x 6" x 2" high

LOW COST HI-FI SPEAKERS
E.M.I. Size 13f^ x 8k". Large Ceramic Magnet.
TYPE 150 6 watt, 3, 8 or 15

ohms £2-26. Post 22p.
TYPE 150 TC Twin cone ver-

sion L2-75. Post 220.
TYPE 450 10 watt with twin

tweeters and crossover. 3, 8
or 15 ohms. £3.85. Post 25p.

TYPE 35020 watt with tweeter
and crossover. 8 and 15 ohms.
£7.70: Post 28p.

POLISHED CABINETS ISO, 150TC 450 E4 60. Post 300.
ASSEMBLED IN POLISHED CABINETS (8 ohms)
SERIES 6 (Assembled 150 TIC) per pair E16.50. Post 700
SERIES 8 (Assembled 450) per pair c18-95. Post 70p

ML -3 MANLW
TUNER to BUILD
Uses Mullard Module. Slow
motion tuning. Built in
battery. Ferrite aerial. Overall

size 7' x 21" x 3j". TOTAL COST TO BUILD
£4.85, Post 15p. All oarts sold separately. Leaflet No. 6

"BANDSPREAD" PORTABLE TO BUILD
Printed circuit all transistor design
using Mullard RF/IF Module. Medium
and Long Wave bands plus Medium
Wave Bandspread for extra selectivity.
Also slow motion geared tuning. 600
mW push-pull output, fibre glass PVC
covered cabinet. car aerial. Attractive
appearance and performance.
TOTAL COST TO BUILD £7.98,

p.p. 32a. (Battery 22p). All parts sold separately -Leaflet No.2

CATALOGUE
Fully detailed and illus-
trated covering every
aspect of Electronics -
plus data, circuits and
information. 10.000 Stock
lines at Special Low Prices
and Fully Guaranteed.

Post
PRICE 55r Paid

(40p FOR CALLERS)

PLUS! FIVE 10p
VOUCHERS

Send to this address -
HENRY'S RADIO LTD.
(Dept. PW) 3 ALBEMARLE
WAY. LONDON, "e.C.1.-
for catalogue by post only.
All other and callers
to "303" sec above.

TEST EQUIPMENT
SE250B Pocket Pencil Signal Injector £1.90
SE500 Pocket Pencil Signal Tracer £1.50
THL33D Robust 2K/Volt £4.55 with case £4.95
TE15 Grid Dip Meter 440 KHz-280 mHz El3 - 4S
500 30 K/V Multimeter £945

With leather case £1050
2001-I 20K/V Multimeter £440. With case £4.95
AFI05 5OKIV Multimeter £8.50. With case C9.50
U4341 AC/DC Multimeter with transistor tester with steel

case E10.50
TE20D RF Generator 120KHz-500MHz £1595. Carr. 35p
TE22D Audio Generator 20Hz-200KHz £17.50. Carr. 35p
CI -5 3" Pulse Scope 10Hz-I OmHz E39.00. Carr. 50p
TE65 Valve Voltmeter 28 ranges £1750. Carr. 40p

ALL NOMBREX MODELS IN STOCK

PA -Disco -Lighting
UK's Largest Range -Write
phone or call in. Details and
demonstrations on request.
DJ30L 3 Channel sound to light unit, 3KW. L29.50
DJ40L 3 channel Mic (built-in) to light., 3kW. £38-75
D1705 70 watt Disco amp/mixer. E49.75
DISCOAMP 100 watt amp/mixer, £6885
1)1105S 30 watt Disco ampimixer, £3245
Anti -Feedback Quality Mix., Li 1.50
D 1500 50 watt PA Amplifier £43.95
D1700 70 watt L52-75
GROUP 300 150 watt rms "Group" Valve Amplifier £8600
FIBRE OPTICS LIGHTING. - MICS. EFFECTS. PROJECTORS.
SPOTS. DIMMERS - STANDS. MIXERS. SPEAKERS.
Everything for PA - Disco - Lighting.
FREE Stock List Ref. No. 18
 PORTABLE DISCOS - DETAILS ON REQUEST
 CREDIT TERMS FOR CALLERS

VV
6i!!5-. 7615' ig

smaiminnimeim

BUILD THIS VHF FM TUNER
5 TRANSISTORS 300 kcIs 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 is -VHF FM
gives the REAL sound. All parts sold
separately. Free Leaflet No. 3 & 7.
TOTAL £697, p.p. 20p. Decoder Kit E.5.97.
Tuning meter unit £I.75
Mains unit for Tuner and/or Decoder PS6/I2 [34.5. Post 20p

ELECTRONIC KITS
Henry's introduce new huge
range of audio and electronic
kits now in stock, everything
supplied, tremendous value.
Detailed list Ref. No. 14 on
request.

IC RECEIVER
ZN414 Radio integrated
circuit as featured in Practical
Wireless, January 1973. Prac-
tical Electronics, February
1973. Price £1.20.

BATTERY TAPE DECK
Garrard 9 volt Tape Deck
with heads, etc. As previously
advertised. Limited quantity.
£9.50, post 30p.

LEARN A LANGUAGE
Recorded Cassettes with step
by step phrase books.
French, German, Spanish
Italian. £1.36 per course.
aoo per set of four.

DISCO SPOTBANK
3 channel Disco Spotbank
for use with any psychedelic
lighting display.
£12.75, p. & p. 35p.

HI-FI EQUIPMENT
Warehouse prices with
BIG DISCOUNTS plus
demonstrations (for call-
ers) and GUARANTEES.
FREE -24 page detaiied
brochure (Ref. No. 17).
You can see the savings!

HIGH QUALITY
CASSETTES

The best UK low noise tapes
but at a special price.
'Living Sound' cassettes meet
the highest international
standard (IEC 94A). Fantastic
price savings.

RRP 3 6 10
each for for I for

C60 70p I -00 1.8012-80
C90 97p 1  33 2 -5714 .20
0120 1.47 1.62 3.155-00
Full guarantee. Post paid
Made by E M I especially for
Henry's. See earlier page of
this magazine for transistors
and semi -conductor devices.

ULTRASONIC
TRANSDUCERS

Operate at 40kc/s up to 100
yds. Ideal remote switching
and signalling. Complete with
data and new I.C. circuits.
L590 per pair. Post 10p.
MARR1OT TAPE HEADS
4 TRACK MONO or
2 TRACK STEREO
'17' High Impedance L200
'18' Med. Impedance L200
'36' Med.-Low Imp. £3.50
Erase Heads for above 75p
'63' 2 track mono -

14i Imp. L175
'43' Erase Head for above 75p

SINCLAIR PROJECT 60 MODULES
-SAVE POUNDS! - _ An /a  Aft 0.....

Z30 £347; ZSO (4.37 -, . -7 -,,.

STEREO 60 PZ5 £3.97 am. :

E797; PZ8 f4-77
PZ6 C637; PACKAGE DEALS

Post 25p
Transformer for PZ8 L2.95 2xZ30, Stereo 60, PZ5 £15.95

Active Filter Unit E4-45 2xZ30, Stereo 60, PZ6 £18.00
Stereo FM Tuner £1695 2xZ50, Stereo 60, PZ8 £2025

1C12 £1-80; Q I6's £15 pr. Transformer for PZ8 E2.95
Post etc. 20p per item PROJECT 605 KIT £1995

VAT
Prices DO NOT include Value Added Tax. From 1st April, 1973 10" must be
added and shown separately to your total order (incl. Carr/packing).
Help us to help you rec,):ve your order without delay. E. & U.E.

Henry's LIMITED
EDGWARE ROAD, W2

7 SEG & NIXIE TUBES
(Post 1Sp par Ito 6)

XN3. XNI3, GN6 0-9 side
view with data, 85p.
GNP -7. GNP -8 0-9 side view
with decimal points and data,
95p.
30I5F 7 seg E2 each. E7 per
4 with data.
12 and 24 hour clock circuits
Ref. No. 31 15p.

Miniature Amplifier
5 transistor. 300mW o/p.
Fitted volume and sensitivity
control. 9 volt operated.
£1 .75 each P/P 15p.

Quality Slider Controls
60mm stroke singles and
ganged. Complete with knobs.
5K, 10K, 25K, 100K, 250K,
500K. I meg, Log and Lin. 400
each, 10K, 25K. 50K, 100K,

250K, Log and Lin ganged.
60p each.

404.406 Electronic Components and Equipment 01.4028381 Open, 9 am-6pin
354-356 High Fidelity and Tape Equipment 01-4025854/4736
309 PA -Disco -Lighting High Power Sound 01-723 6963
303 Special offers and bargains store
All mad to 303 Edgware Road, London W2 1B W

6 days a week
(309 closed
Thursday)
All stores open
all day Saturday
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