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Build yourself a TRANSISTOR RADIO
WITH AFTER SALES SERVICE

ROAMER 10 WITH VHF INCLUDING AIRCRAFT
10 TRANSISTORS. 9 TUNABLE WAVEBANDS, MW1,
MW2, LW, SW1, SW2, SW3, TRAWLER BAND. VHF
AND LOCAL STATIONS ALSO AIRCRAFT BAND
Built in Ferrite Rod Aerial for 31W/LW. Retractable, chrome plated 7 section Telescopic
Aerial. can be angled and rotated for peak short wave and VHF listening. Push Pull output
using 000mw Transistors. Car Aerial and Tape Record Sockets. In Transistors phis 3
Diodes. Eine tone moving coil speaker. Ganged Tatting Condenser with VtLF section.
Separate coil for Aircraft Band. Volume on/off. Wave Change and tone Control. Attractive
Cass in black with silver blocking. Size 9" X 7" x 4". Easy to follow instructions and
diagrams. Parts price list and easy build plans 30p (FREE with parts). Earpiece with plug
and switched socket for private listening 20p extra.

ROAMER

EIGHT

Mk I
NOW WITH
VARIABLE
TONE CONTROL
7 Tunable Wavebands: MW1, 31W2, LW, SW1, SW2,
SW3 and Trawler Band. Built In Ferrite Rod Aerial
for MW and LW. Retractable chrome plated Tele-
scopic aerial for Short Waves. Punk pull output using
600mW transistors. Car aerial and Tape record sockets.
Selectivity switch. 8 transistors plus 3 diodes. Fine tone
moving Coil speaker. Air spaced ganged timing con-
denser. Volume/on/oft, tuning, wave cbange and tone
controls. Attractive case in rich chestnut shade with
gold blocking. Size 9 x 4in. approx. Easy to
follow Instructions and diagrams. Parts Price List
and Easy Boild Plane 251:0 (FREE with parts).
Earpiece with plug and switched socket for private
listening 20p extra.

Total building cost £6.98 P. P. a(Overseas P. & P. 61) Ins. 45p.

POCKET

FIVE
9 Tunable Wavebands:
31W. LW. Trawler Rand
with extended M.W.
band for easier tuning
of Luxembourg. etc.
7 stages -5 transistors and 2 diodes.
eupersensitive ferrite rod aerial, fine
tone moving coil speaker. Attractive black and gold
case. Size a} x 19 x 39in. Easy build plans and
parts price list 10p (FREE with parts).

Total building costs £2.29 P{Overseas P. k P. 63p) Ins.23p

(Overseas P. A P. 87

ROAMER

SEVEN

MK IV

Tnnable Wave.
bands: MW1, 31W2,
LW. SW1, SW2,
SW3 and Trawler
Band. Extra )tedium waveband provides easier tuning
of Radio Luxembourg, etc. Built in ferrite rod aerial
for MW and LW. Retractable 4 section 24in. chrome
plated telescopic aerial for SW. Socket for Car Aerial.
Powerful push-pull output.. 7 transistors and 2 diodes.
fine tone moving coil speaker. Alr spaced ganged
tuning condenser. VOlurricion/off, tuning and wave
change controls. Attractive case with carrying handle
Size 9 x 7 x Sin. approx. Easy to follow instructions
and diagrams. Parts price list and easy build plans
25p (FREE with parts).
Earpiece with plug and ea -Relied socket for private
listening 30p extra.
Total building costs 25.9Q P. P.&
(Overseas P. A P.21) ti Ina 45p.

Total building cost

28.50
P. T. & Tue. Mip

Overseas P. Si P. el)

TRANSONA

FIVE

5 TRANSISTORS

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 roll speaker. Attractive case with red speaker
grille. Size 69 x 44 x Ilin. Easy build plans and
parts price list 10p (FREE with parts).

Total building costs £2.50(Overseas F. A P. 62p)

NEW! "EDU-KIT
BUILD RADIOS, AMPLIFIERS, ETC..
FROM EASY STAGE DIAGRAMS. FIVE
UNITS INCLUDING MASTER UNIT TO
CONSTRUCT.
COMPONENT$ INCLUDE
Tuning Condenser: 2 volume Controls: 2 Slider
Switches: Pine Tone Moving Co)l Speaker: Terminal

Strip: Ferrite Rod Aerial: 2 Plugs and Sockets:
Battery Clips: 4 Tag Boards: Balanced Amato,

unit: 10 Transistors: 4 Diodes: Re-sistors.
Capacitors: Three I" Knobs. Units once
constructed are detachable from Master
Unit, enabling then) to he stored for
future use. Ideal for Schools. Educational
Authorities and all those interested in
radio construction.
Parts price list and easy build plans 2S17
(FREE with paztob

All parts including £5.50 Ins. *2pCase and Plans3
FULL AFTER * Callers side entrance "Lavelle' Shoo
SALES Open 10-1, 2.30-4.30 Mon. -Fri. 9-12 Sat.
SERVICE VAT PRICE ADJUSTMENTS AS FROM APRIL I, 1973

ROAMER

SIX
6 Tunable Wave-
bands: MW, LW,
SAVI. SW2, SW3
Trawler,band pine
an extra Medinna
waveband for
easier tuning
of Luxemboorg
etc. Sensitive fer-
rite rod aerial and
telescopic aerial
for Short. Waves.
31n. Speaker. 8
stages -6 transistors and 2 nieces. Attractive black
case with red grille, dial and black knobs with polished
metal inserts. Size 9 x 59 x approx. Easy bnitd
plans and parts price list 25p (FREE with parts).
Total building costs 23.92, p. P. a
(Overseas P. P. £l) fJ Ins. 30p

TRANS

EIGHT

8 TRANSISTORS

and 3 DIODES

6 Tunable Wave-
bands: 31W. LW.
SW1, SW2, SW3
and Trawler Band.
Sensitive ferrite rod aerial for M.W. and L.W. Tele-
scopic aerial for Short Waves. 3in. Speaker. 8 improved
type transistors plus 3 diodes. Attractive case in
black with red grille, dial and black knobs with polished
metal Inserts. Size 9 x 69 x 2f in. approx. Push pull
output. Battery economiser switch for extended battery
life. Ample power to drive a larger speaker. Parts
pries list and easy build plans 251) (FREE with part.).

Total building costs E4.40 P. P.
(0 rerseam P. P. El) eje Ina 32p

RADIO EXCHANGE CO
61a HIGH ST., BEDFORD, INK40 1SA. Tel. 0234 52367

I enclose £ please send items marked.
ROAMER TEN 0 ROAMER SEVEN l=
ROAMER EIGHT 0 TRANS EIGHT 0
TRANSONA FIVE 0 ROAMER SIX 0
POCKET FIVE 0 EDU-KIT 0

Parts price list and plans for

Name

Address
Regn. No. 785372

(Dept. E.E.18.)
_ _ J



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

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

The Catalogue you MUST have!

HOME RADIO
COMPONENTS

Only 55p. ous 2Op POST AND r
PACKING

The price of 75p oPPiies only to customers
in the U.K. and to BFPO addresses

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

in a-aa tar

6 785 electronic

cOmponents
clearly

listed and indexed

sonktnel(
With usetu'
list 01
tecnnic3l. s

abbveviat°"

Details of our popular
Credit Account Service
and our Easy Ordering
System are included
in the catalogue.

=== Elam Eli
464

Name

Address
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GARRARD SP25 Mk. I I I

Special Purchase. Limited num-
ber available
Garrard SP25 Mk. III
Goldring 0800
Teak plinth and tinted cover
All leads supplied.
Pleaseadd El -25 P. & P. & Ins.

TURNTABLES
Please add 75p P. & P. & Ins.
Connoisseur BDI Chassis £12.75
Garrard SP25 Mk. III £9-90
Garrard AP76 £17-20
Garrard SL65B E13.95
Garrard 401 £2875
Garrard Zero 100 (Auto) £36-90
Garrard Zero 100 (Single) (35-80
BSR MP60 £9-40
Goldring GL72 £20.90
Goldring GL72;P E27 -45
Goldring GL75 E2685
Goldring GL75,11. E34-95
Goldring 101/P.C. £2000
Wharfedale Linton 4- cart. 0390
Thorens TD125AB Mk. II. £91 45
Thorens TDI60 AB & C £5395

TUNERS
Please add 85p P. & P. &
Amstrad Multiplex 3000
Armstrong 523
Armstrong 524
Rogers kbrook FET4

(Chassis)
Rogers kbrook FET4

(Cased)
Rogers kbourne FET4

(Chassis)
Rogers kbourne FET4

(Cased)
Sinclair PRO60 (Module)
Sin lair 200013000 Tuner
Leak Delta FM (Cased)
Lean Delta AM/FM (Cased)
,liana Highgate FTI50
Me osound FMS20
Thifips RM690

Ins.
£28-75
£39.50
431-45

£37-25

C43-50

£4500

£49 50
£1745
£29-90
£53.60
E63-75
£3795
£38-70
£33-00

TUNER/AMPLIFIERS
Please add LI P. & P. & Ins.
Alpha Highgate 150 £4895
Armstrong 525 (Teak cased) £69.45
Armstrong 526 AM/FM

(Teak cased) 477-25
Leak Delta 75 E119-00
Teleton 2100 £32-50
Goodmans One Ten E98 -90
Goodmans MOD90 £87.95
Ronal 150 £49-50
Rotel 400 £75-50
Rogers Ravensbrook

(Teak cased) £7700
Rogers Ribrook (Chassis) £72.00
Alpha FR 3000. New product £7200

All prices correct
at time of press

E. & 0. E. and are
subject to

alterations.

WE GUARANTEE THAT WITHIN 7 DAN OF PURCHASE
IF ANY STEM Of GOODS IS FOUND TO SE SERENELY

DEFECTIVE SOF will REPLACE THE SAID moos
WITHOUT OVESRON. AFTER 7 DAN GOON ARE

ONTALD BY MANUFACTURERS IT ROSINS
GUARANTEE.

AMPLIFIERS
Please add 85p P. & P. & Ins.
Amstrad 8000 Mk. II £1495
Amstrad 1C2000 L.2750
Amstrad Integra 4000 £22-50
Armstrong 521 (Teak cased) L43-90
Alpha Highgate 212
Alpha Highgate FA300 £32.25
Alpha Highgate FA400 £35-65
Leak Delta 30 L44.85
Leak Delta 70 £5490
Metrosound ST2OE £2420
Metrosound ST60 £4595
Pioneer SA600 & 610 £5725
Pioneer SA500A £31 .95
Pioneer SA1000 E96-95
Rogers Ribrook (Chassis; £37.95
Rogers kbrook (Cased) £41.50
Rogers 12/bourne (Chassis) £49.95
Rogers 1k/bourne (Cased) £5275
Sinclair PRO60 2 X Z30/1,25 E14.70
Sinclair PRO60 2 X 230/PZ6 E1670
Sinclair PRO60 2 X Z501 P281

Trans £2295
Sinclair AFU (Filter Unit) fel -20
Sinclair 605 E17-95
Sinclair 2000 Mk. II f21-50
Sinclair 3000 Mk. II E2800
Wharfedale Linton £39.70
Teleton SAQ 307 L2295
Rotel RA3I0 £3495
Rotel RA610 £52-95

SPEAKERS
Please add £1.50 per pair
P. & P. & Ins.

Price per pair
Amstrad 138 E1390
Wharfedale Denton 2 £29 -SO
Wharfedale Linton 2 (35.85
Wharfedale Melton 2 £45-90
Wharfedale D"vedale 3 £5980
Celestion Olsson 120 E38.40
Celestion Ditton 15 £5090
Celestion Dittos 25 £84.50
Celestion County (new prod.) 04-50
Goodman, Double Maxim E47-40
Goodmans Mezzo 3 L45-95
Goodmans Magister £132 95

Special bulk-
`purchase

£2.90*
Plus 65p P. & P. &
Finished in teak veneer with tinted
dust cover. (Fully assembled). For
Garrard SP25: 2025TC: 3000;
AT60: 2000; 2500; 3500; 5100;
1025; 5L655; Also for BSR,
McDonald MP60 And others.
For AP76; AP75; SL72B; SL75;
SL9531'. £4.20 + 65p. P. & P.
& Ins.
Also finished in walnut to match
Japanese equipment -at no extra.

CARTRIDGES
Please add 10p P. & P. & Ins.
Goldring G850
Goldring G800

£3.35
£4-70

Goldring G800E a -SO
Goldring G800 Super E f14-15
Shure M3D £3.70
Shure M446 £4.75
Shure M55E £5. 55
Ortolan 51..15 £1585
Sonotone 9TAHC El  35

Dept. (EE4) 174 Pentonville Road, London, N1. Telephone 01-278 1 769
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue,

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

6 m LATE NIGHT FRIDAY 7 p.m.p
MAIL ORDERS- Order with confidence Send Postal Order Chequr.

. Money Order. Bans Dealt Giro or Cash by Registered
Mail. CALLERS. Please note that torques can nnly be accepted together
witn cheque cards (not Barclay Card)

2 minutes from KING'S CROSS EUSTON & ST PANCRAS
on main road leading to the East and West Country

No. 6
4th printing

WITH

Are you alright
for Jacks?

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

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

THE MONEY SAVING
CATALOGUE

96 pages (8i x 5i) packed
with bargains in famous
name transistors, re-
sistors, capacitors, pots
--i- I.C. circuits and
diagrams; components,
accessories, etc ± valu-
able technical data, illus-
trations, etc. Everything
is brand new, to makers'
spec. -It's all in our
fascinatingly informative
catalogue. Yours for 2Sp.
post free (U.K. only) and
the voucher included
allows you 25p. off when
your order is for a or
more.
SEND FOR YOUR
COPY TO -DAY!

 DISCOUNTS
I 0% on orders E5 or more.

p 15% on orders 615 or more.
except certain items charged nett

GUARA
 POST/PACKING

REFUND VOUCHER Free in U.K. on orders above £2.
10p surchar e on orders under a

ELECTROW.-ME
ELECTROVALUE LTD. Reg. No.

1047769

(Ev. 4) 28 ST. JUDES Rd., ENGLEFIELD Grn., EGHAM, SURREY, TW20 OHB.
Hours: 9-5.30. Sat. I p.m. Tel: Egham 3603 Telex 264475

R.O. - 28 St. Dudes Rd.. Englefleld Green, TW20 OHS
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[is this the price
you pay?

I

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. Bits do not
"freeze" and can

easily be removed.

PRICE: [1.75
(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)

00000
111111111

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"

arid 3/64".
PRICE: £1.80 (rec. retail)

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

PRICE: £1_95 (rec. retail)

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

3/32" iron -coated
MODEL CN2

Miniature 15 watt soldeing
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) (rec. 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)

MEM

Please send the ANT EX
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: £2A0
(rec. retail)

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

I

From radio or electrical dealers, NAME I
car accessory shops or ADDRESS

in case of difficulty direct from:-
ANTEX LTD. FREEPOST

PL1 1BR Tel: 0752 67377. EE4 ....I
=NI

(no stamp required) PLYMOUTH
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CRESCENT RADIO LTD

11 & 40 MAYES ROAD. LONDON N22 6TL 888 3206

MAIL ORDER
DEPT.
No. II

MAYES RD.
LONDON

N22
6TL

COMPONENTS AND HI Fl
FOR THE HOME CONSTRUCTOR

OUR SHOPS ARE OPEN ALL DAY
FROM 9 A.M. TO 6 P.M. 6.30 P.M.ON FRIDAY

(WE CLOSE ALL DAY THURSDAY)
13 SOUTH MALL, EDMONTON, N-9 803 1685

CRESCENT CASSETTESBt quality LOW NOISE
Cassettes, complete in standard
storage Ca.. PICa,, note our
ICW low price.

c60 28p
COO 38P

(7120 48p
Please include 510 P. A P.
ADD LUXURY TO YOUR CAR
WITH A MOTOR DRIVEN
CAR AERIAL

Scetion
-Extended Length 100cm

Cable Length 120cm
Length under Fender cry
complete with Fixing
Bracket and /.7c plus .22p
Control Svritela.--  - P. & P.

in as "CRESCENT"
DIGITAL
CLOCK KIT

24 Hour Nixie Digital Clock
Kit We Supply:
* A complete net of components
* A complete set of easy to

follow instructions
* Printed circuits made to

make construction as simple
as possible

* A cabinet and front panel to
give a professional finish.

All for the price of the com-
ponents. £2250.+50P. P. A P.
Please send S.A.E. for more
information.

..ALT

TAI -VOLT BATTERY ELIMINATOR
Enables you to work your transistor
radio, amplifier, or cassette, etc. from
A.C. mains through this compact
elimicstor. Just by moving a Ping

you can select the voltage you require- 6c. Tie
or 9 volts. This means all your transistor power
pack applications can be handled by this one unit.
APProx. size: 25' x 1)' a 35-. OUR PRICE -
£276p 1' 10p. P. 6: P. Same model suitably wired
for the Philips Cassette - A3.00 + 10p. F. ,k

MINIATURE RELAY
o volt 70 ohm.
Single Pole Changeover.
Approx. size sr 1' x

40p plus 6p P. A P.
S. G. BROWN -'`DIPLOMAT" MONO/STEREO HEADSET
Finest quality British made Lightm iglat Headphones.
Incorporate ceramic piczo electric transducers.
Specificatiow-Frequency-20-17,500 CPS.
Impedauce--Predornimmtly t.paci ice, as 00131PD
per earpiece can be regarded as 15011 at Ikea.

Please Include 10p per set P.P. A Bargain £1.50 each t
Weight -3.50g. (98 gram.).

0

ALUMINIUM CHASSIS
Made from 18 gauge aluminium 4 sided
chassis with corner bracket.. All arc 2
depth.

6 X 3-41p 12x3 -53p 14x 9-94p
6 x 4-45p 12 x 5-61p 16 x 6 --88P
8x6 --53p 12 X 8-83p 16 x 10-1-08p

10 X 7-63p 14 x 3--60p
Please send 10p per chassis P. 3: P.

V.A.T.
Prom the let April 1973 will yon
Please include on your total ac-
count (Goods pl. Carriage)
Value Added Tax at the Standard
Stated Rate

LOW VOLTAGE AMPLIFIER Few only at
5 transistor amplifier complete Plus Ills 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 a record
player, baby alarm, etc., anipll-
Pier.

LOUDSPEAKER BARGAINS
E.51.I. 450 set 3. B. 15 ohm
£3.75 pl. 38p. P. A P.
E.M.I. 3*0 set 8 ohm.
£700 plus 38p. P. A P.
MINI LOUDSPEAKERS
21, (57mm) Bohm -- 50p each
25 (57narn) 40ohm - SOP each
21. (57unu) &Whin - 581) each
Please include 5p. P. A P. up to 3
Mini -Loudspeakers

INTEGRATED CIRCUIT SOCKETS
-A must for the experi-
menter interested In
I.C.s, 14 pin, lflp each.
16 pin, 113p each.
Please include 5p 1'. &
P. per 3 sockets.

TR/-VOLT CAR
CONVERTER
Enables you to work
your Transistor Radio.
Amplifier or Cassette etc.
from the 12 volt car
suPPlY positive or neg.
earth.
This converter supplies
6, Tr or 9 volts and is
transistor regulated. Ap-
prox. size 2)' X 15' x
Very easy to fit and a
real money saving device
for f2.50 10p. 1'. A P.

BARGAIN

Components
galore for the
experimenter.
Ex computer
boards with:
Resistors.
Capacitors and
useful Transistors.
Now at this unbeatable price:
15p each. 7 Boards £1. 100

P.51".

BOARDS

WAFER SWITCHES
1 pole 12 way
2 pole 2 way
2. pole 3 way
2 pole 4 way

pole 6 way
3 pole 4 way
4 pole 3 way
14 each. Please Inc.
5p P. k P. Up to 3
switches.

1.44

POTENTIOMETERS
All types 1' and less diameter.
SINGLES DUAL

511 Log or 5K
10K Lin Less 10K
11 K
SOK Switch12p ea, 12
50K DouSie

Switch OAK Less

00K
250K 40p.

500K Pole 500K each
131 Switch 1Ni211.4.4A 2M

p ea,
I7p to 3 Pots. Please add
5p. P. A P.

EA1000 3 WATT AUDIO AMPLIFIER MODULE
An Andlo Amplifier designed around the
TA A621 Linear LC.:-
Supply Voltage 9-24V
Speaker Imp. .. 8-16 ohm
Frequency 5011Z-25kEtz
Overall Size .. 2in X Sin X fin
Ideal Amplifier for radios, record players,

Ftereo
units, etc.

ulltechnical data and diagrams with each L2.63
module. All guaranteed and a bargain at

4- 5p
P. & P.

MINIATURE
RELAYS
Brand new
range of

British made Relays.
eiz It" x
All two changeovers with
250V. 1.5A contacts and
suitable for fitting on -1m
Veroboard.
Type Volts Current Ohms.
97/A. 12v 1713/A 700 CI
21/A 12c 2.814/A 48011
12/A 6r 3331/71 185 ft

80p each.
Please Include 5p P A P up to
3 Relays.

Vary the strength
of your lighting with a

The DIMMASWITCH is an attractive and effic-
ient dimmer unit which fits in place of the normal
light switch and is connected up in exactly the
same way. The white mounting plate of the
DIMMASWITCH matches modern electric fit-
tings. Two models are available, with the bright
chrome knob controlling up to 300 w or 600 w
of all lights except fluorescents at mains voltages
from 200-250 v, 50Hr. The DIMMASWITCH has
built-in radio interference suppression:

600 Watt £3.20. Kit Form £2.70'
300 Watt 6270° Kit Form £2. 20

All plus lOp post and packing °from 1st April
please add appropriate percentage of V. A .T. increase.
Please send C.W.O. to:-

DEXTER & COMPANY
2 ULVER HOUSE, 19 KING STREET,
CHESTER CH1 2AH Tel: 0244-25883
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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 SOp (8p). With a
guaranteed min. of 35 transistors-data
included.
SPECIAL BARGAIN PACK
25 boards for £1 (2.5p).

ELECTROLYTICS
10,000g 75v, 33,000g 40v, I0,000µ 35v, 4, x
21- in. dia., 25,000/L 25v, 20,000t4 30v, 8,000
55v, 40.000/L 10v, 4 x 3 in. dia. 50p (I2p).
15,0004 15v, x 2 in. dia. 20p (I0p). 2,000g
25v wire ended,3 x I in. dia. I5p (5p) or 12
for El -50 (I5p).
250 MIXED CAPACITORS 60p (8p),
250 MIXED RESISTORS 90P (01,/,
200 Si PLANAR DIODES 50p (5p)

untested
ASSORTED RELAYS 8 for LI (25p)
SUB MIN. CO -AX PLUGS & SKTS.

4 pairs50p (Sp)
MINIATURE GLASS NEONS

12 for 50p (5p)
REED RELAYS, MIXED 10 for SOp (5p)
MICRO SWITCHES, MIXED

8 for 50p (8p)
PAPST EXTRACTORiBLOWER FANS
100 cfm 4i x x 2 0-50 (28p)
QUARTZ HALOGEN BULBS
I2v 55w 50p (5p)
Postage and package for each item shown

in brackets.

KEYTRONICS
(Mail Order only)

44 EARLS COURT ROAD
LONDON W8.

01-478 8499

The New Styled
"MULTI -MINI" TWIN -VICES

An extra "Pair of hands" for
those tricky jobs

ASSEMBLY-SOLDERING-
GLUING-WIRING-DRILLING

ETC.
INDEPENDENT ADJUSTMENT OF

THE TWO VICE HEADS TO ANY
ANGLE WITH POSITIVE LOCKING.

JAWS WILL FIRMLY GRIP, ROUND,
FLAT, SQUARE, OR HEXAGONAL
PARTS.

TWIN VICE: £8-95 (25p P. & P.)
Also available
SINGLE VICE: £5-45 (2Ip P. S. P.)
CANLEY ENGINEERING (SALES)

LTD. DEPT. C E4
OSBORNE ROAD, COVENTRY CV5 6EA

TEL: (0203)-77163;4.



ITS 5' 450' POLYESTER 37p DT8 55' 1800'
DT3 or 800' POLYESTER 57p TT8 59' 2400'
SP5 5' 801/' P.V.C. 42p SP7 7' 1200'
LPS 6' 900' ACETATE 50p LP7 7' 1800'
DT5 5' 1200' POLYESTER 75p DT7 7' 2400'
LP8 59' 1200' ACETATE 75p TT7 7' 3800'

PREMIER 800
STEREO AMPLIFIER

(As used ln
SYSTEM '800')
A truly high quality stereo amplifier -compare the
specification, compare the price. Output: 5 watts per
Channel. Frequency rem:rouse: 30-20,000 Ha = 2 db.
Distortion: 1% Output Impedance 8 ohms nom. Inputs
equalised to R.I.A.A. Magnetic 4mV. Ceramic 100mV.
Tuner 100mV. Tape 100mV. Tape out 150mV. Din
sockets for inputs and outputs. Controls: Bass, Treble,
Volume, Balance, Selector. Mono/Stereo switch.
Stereo headphone rocket. Attractive slim line design
black leatherette cabinet with aluminium front panel.
Size 121. a 61' a 21'.

ONLY 215.00 Carr. 50P.
Mk. 11 Version available with Teak Finish Cabinet.
818.25. 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 eyttems_ Abeolutely complete and supplied ready to
ping in and play. The BOO Mk II amplifier has an output
of S watts per channel with inputs for ceramic and
magnetic plck-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 3
1211n x 61in x 2110.

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

245.00
Carr. 01-75

5.00
Carr. 01 75

SYSTEM "THREE"
This consists of KLINGER KC903 stereo amplifier giving 6
watts rm., per channel with Baas, Treble. Volume and
Balance Controls. Inputs for Magnetic and Ceramic nick -nn.
tuner, tape in and out. Stereo headphone socket. Garrard
SP25 Mk. III In teak finish plinth with cover and fitted
Sonotone 9TABCD diamond stereo cartridge. A pale of
HME Speakers size 169' x 109" E57. 7 5Carr.
x 9' fitted EMI units complete £1.75
the matching system.

FREE
LEADS

AND PLUGS
SUPPLIED
WITH ALL
SYSTEMS

PREMIER PARAGON.
STEREO AMPLIFIER

Gives the beet poe-
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 base and treble slide con-
trols, volume and balance knobs, and eight push -buttons.
There's also a standard stereo jack socket on the front
panel, phis a ceramic/magnetic cartridge switch and a
mains outlet socket on the back penel.
Specifications 10 10 watts into 8 ohms. Power/frequency
response: OdB 10 watts Into 8 ohms -3dB 20010 - 25KHa.
Distortion typically less than ff 25%. Impute for Magnetic
phono (4ni V) Cers mie phono (66mVl Racilo/ Tape (100mV).
High and low filters. Teak finish cabinet. Size: 129' xrto.

£28-00 F. & F. 50P.
PREMIER STEREO SYSTEM '85'
Consists of the Premier Paragon Stereo Amplifier,
Garrard S1'25 III in teak finish plinth with cover and
fitted Goldring G800 stereo mrignetio cartridge plus
pair of Marsden gall Annex 100 Loudspeaker Systems.
Complete with Fret leads and pluge. Carr.

7.VVJJ Insurance 41-75

VERITAS STEREO/MONO SOUND MIXER
Battery operated audio udxer. Size 6 x 3 x tin. suitable
for crystal microphone low impedance microphone.
with transformer, radio, tape,
etc. Max. input 1.5v. Max.
output 2-6v. Gain 6 dB.
Standard jack plug socket
inputs, phonopluge output.
Attractive teak wood grain
finish case.

PREMIER PRICE £347 P. m P. 15p

E.M.I. 13 x8in.
HI -F1 SPEAKERS
Fitted two 291n tweeters and
crossover network. Impedance
8 or 15 ohm. Handling can. -
city 10W. Brand new.

2347 " "P

NEW PREMIER COMPACT
STEREO
SYSTEM

566
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

use.

PREMIER
PRICE ONLY £30

QUALITY RECORDING TAPE
SPECIALLY MANUFACTURED IN U.S.A. FROM EXTRA STRONG
PRE -STRETCHED MATERIAL. THE QUALITY IS UNEQUALLED.
TENSILISED to ensure the most permanent base. Highly resistant to break-
age, moisture, beat, cold or humidity. High polished splice free finish. Smooth
output thronghout the entire audio range. Double wrapped -attractively boxed.

POLYESTER 511.2
POLYESTER 1127
P.V.C.
ACETATE 752
POLYESTER 1125
POLYESTER 2250

TAPE SPOOLS 3' Op. 5'. . 79p.
Post and Packing 3' 4).1" .55', Op, 7' 101,(3 reels and over Post Free).

Can. &
Ins. fl -50

GARRARD SP25 34K
III SINGLE RECORD
PLAYER FITTED
GOLDRING 900 MAG-
NETIC STEREO CAR-
TRIDGE. COMPLETE
IN TEAK PLINTH
WITH COVER.
Total list price over £34.

PREMIER PRICE

217'95
P. k P. 81

NEW BRANCH NOW
OPEN

56 GEORGE STREET,
LONDON WIH 5RF

Tel: 01-935 7197

"Litesold" Soldering Iron. Lightweight
-A" pencil bit. Ideal for regular beach
use and around the home. 25 watts.
240 volt A.C. 81 50 P. & P. 16p.

METER BARGAIN
MODEL LT 102 MIILTIMETER
A precision made pocket sired test
meter, ideally suited for testing elec-
tronic circuits or electronic appliances.
Supplied complete with test lead and
batteries. RANGES -DC Voltages: 15,
150, 600 (1,000 opV). AC Voltage: 15,
150, 600 (1,000 onV). DC Current:
150mA. Resistance: A.100K ohms.
(centre 2.5 %ohms) 22.47 p. & p. 25p
complete with test leads and battery.

HI -VI STEREO
HEADPHONES
Designed to the highest
possible standard. Fitted
291n. speaker unite with
soft padded ear muffs.
Adjustable headband.
8 ohms Impedance. Corn-
Plete with Oft lead and
stereo jack plug.

8247 1;i: P.

ROGERS
RAVENSBROOK
SEMI-PROFESSIONAL
MODEL (as illustrated).
(List £18.50).
OUR
PRICE 1 1.00
ARAI £5.50ALEN

51D414
SENHEISSER E8.99

P. & P. 25p each

E.M.I.
LOW NOISE
CASSETTES
in library cases
COO (List 71p) 45p
C90 (List 98p) 65p
0120 (List £1.48185 p
P. & P. 10p

LOW -NOISE
COMPACT CASSETTES

Screw fixing -fully guaranteed.
In Library cases.

EACH' 3 for 6 for 10 for

C60 29p 81p £1.56 E2.50

C90 40p f1.11 £2.16 £3.50

CI20 52p £1.40 £2.76 £4.50
P. k P. 10p cacti (3 and over 15p)

PREMIER RADIO _EL
23,TOTTENHAM COURT ROAD, LONDON, W.1 Tel:01-636 3451
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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 E.
Intertext House, Stewarts Road, London SW8 4UJ.

Subject of interest

Li Society of Engineers Graduateship (Electrical Engineering)
C & G Telecommunications TechniCians Certificates

& G Electrical Installation Work
C& G Certificate in Technical Communication Techniques

M.PT General Certificate in Radio Telegraphy
TJ Audio, Radio & TV Engineering & Servicing

Electronic Engineering, Maintenance, Engineering
systems, Instrumentation & Control systems
Computer Engineering and Technology
Electrical Engineering, Installations, Contracting, Appliances
Self -build radio courses

Name

Address

Occupation Age

IllAccredited by the Council for the Accreditation. of Correspondence Colleges
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QUALITY COMPONENTS - BUDGET PRICES

PSYCHEDELIC LIGHTING UNIT IN KIT FORM
Make this fascinating three -channel unit from a kit which contains all com-
ponents needed to produce a reliable and entertaining display. Takes its
drive from the speaker terminals of a record player, tape recorder or portable
radio. Will provide a brilliant 2Kw of light, using normal 240 volt coloured
lamps. Price per kit .. 011-45

HALF PRICE CABINET OFFER
As a special introductory offer, one of the metal cabinets described below
will be supplied with each kit at the additional price of only 70p. At this
fantastic give-away price, stocks of cabinets are certain to disappear fast,
so send your order today to avoid being disappointed. Please note that this
special offer Is not available separately.

METAL CABINETS
These attractive steel cabinets are PVC covered In a range of colours, and
offer a really economically -priced unit for the home constructor. The chassis,
which has a white PVC finish, provides an easily accessible building area,
with an Integral fascia panel. The cabinet is supplied complete with rubber
feet.
Colours available Include Green. Grey, Black, White, Blue and Brown.
Every effort will be made to supply a selected colour, but please give
alternatives If possible.

Approximate size in inches Price
1 w d
a 6 3 £145

11 6} 3 £1 .85
Other sizes to special order. Please send S.A.E. for quotation.

FIXED VOLTAGE REGULATORS
T03 case. Gives stabilized supply. MVR 5 volt, MVR 12 volt, MVR 15 volt.

All priced at .. £1 -50

CONTACT FLUID PEN
Contains a special Oil which cleans and lubricates contacts and bearings.
Helps to eliminate arcing. Supplied Ina snorkel disp?nser with pocket clip.

_ Price each .. 55p

Our CATALOGUE, priced at 25p post free, shows the majority of the R.S.
range of professional components. Most of these are available by return
of post.

All orders over 50p POST FREE. S.A.E. with all queries please.

CELECTRON-E
P.O. Box No.1, Llanhelt Major, Glamorgan, Wales, CFI 9YN

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
£I.70
MIGHTY MIDGET (P.W. Jan. 1973)
Kit includes all parts less the Battery, the Box or
Knob L2.25
"SCORPIO" CAPACITOR DISCHARGE
IGNITION SYSTEM (P.E. Nov. 1971)
Complete kit with construction data 49.50
LIGHT DIMMER:
Complete kit including MK plate and full construction
data £2- 10

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

ELECTROKIT
12 Lauderdale Road, London, W.9

Telephone 01-286 0011
MON.-FRI. 9.30-5.30
TH U RS. 9.30-6.30
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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 L20 -75-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 astounded
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 &
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 spaceship and
satellite communications. 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 & new
stations_not yet operational, and messages from all over the
world! Expansive TURRET TUNER side control waveband
selection unit (as used on expensive T.V.'s!) Every waveband clicks
into position giving incredible case 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 (obtainable everywhere) or direct through
battery eliminator from 2201240V 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 104.ins 44.ins overall approx.
Magnificently designed, made to give years of perfect service.
(U.K. service facilities & spares available for years & years to come,
if ever necessary!). With WRITTEN GUARANTEE manual with
simple operating instructions & circuit diagram. ONLY 1E20-75
/with mains/battery eliminator £1-48 extra). BOX, POST,
ETC. 50p. * BUT WAIT, for only 55p 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 tune into the U.K., when abroad. NO GUESSING! NO MESSING!) PLUS Standard'longli e' batteries PLUS ultra sensitive earphone
for personal listening, (Sorry-We cannot change these new radios for any earlier model purchased.) HURRY! SHOPERTUNITIES SAVE YOU E L's & Cs!

1973 RUSSIAN RADIO TECHNOLOGY
SHRINKS THE WORLDIA:OMPUTERISEd?

TH)S'FA S

YES,24 9l1miles
SHRUNK TO ONLif:1610x4h

inches appron---

'Atom ASTRAD 17
PORTABLE RADIO

RECEIVER WORLDtat win
MAaffir,

28 ZVI!. ipgr?Ells1

WAVEBANDS:
STANDARD LONG and MEDIUM

6.'15 5 SHORT WAVEBANDS

PM ULTRA SHORT WAVES

(V. H .F.",zrisr)

MAINSA3ATTERY
ELIMINATOR Elasextra

NOW, T

Combined

V.H.f AMIFM,l
andRADIO an

CASSETTE %,

TAPE RECORDER
& PLAYER

WITH REMOTE
CONTROL MICROPHONE '75CrRC354

Shopertunities "thunder" ahead with an offer that's FANTASTIC (even
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 & it also
runs off standard batteries or mains. (Simply plug in the 220(240V AC line
cord.) Record and play back anything, anywhere! RECOMMENDED
RETAIL PRICE GENUINELY 144! WE OFFER AT ALMOST HALF
PRICE! Wonderful features: * Press -button Keyboard Control Panel or
latest MASTER SWITCH CONTROL! * "MAGIC EYE" Visual Battery
check/recording level indicator or built-in automatic Leveller! * Sep-
arate 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 car! You could pay E Cs
more for a Car Radio or Car Cassette player ALONE! OUR FANTASTIC
PRICE ONLY £23.75, CARR. ETC. 35p. Complete with simple instructions,
remote control microphone with on/off switch arid microphone stand.
WITH WRITTEN GUARANTEE. Send quickly, after receiving goods-test
7 days-refund if not delighted. Or call.
BONUS OFFER Batteries and Cassette Tape 2.5p extra if required.

RffgliftYEe

"MAGIC EYrtuning
leyendicator

kel

FIRST TIME EVER!
.10WAVAli.ABLE WITH

fabulouitOMPUTERISEr
WORLD TUNING GUIDE!
NO MORE GUESSWORK -
INSTANT DATA at your fingertips -

enables you to TUNE INA FLASH Io
transmissions the world over,

wANONEW AC/DC BATTERY/MAINS

ette
TAPE

RECORDER
& PiLAYER
With remote

control

microphone.

FIRST

CLASS

MAKERS

THE ONE STEP FORWARD EVERYONE HAS WAITED FOR! NOW a tape b
de -luxe portable BATTERY/MAINS tape recorder and player-and incredible
Shopertunities bring it to you for ONLY £12491 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 cone from a
whisper to a roar! Completely self contained-record anywhere, indoors or
out! Runs on standard batteries AND 220/240V AC mains. Separate
lacks for remote control microphone. etc. Size 9Sinx Sin x Skin approx.
Design can vary slightly. With carry handle. WRITTEN GUARANTEE and
full instructions. ONLY £12-49 post, etc., 3Ip. BONUS OFFER (one per
customer)-Cassette tape, set of standard batteries AND microphone
stand all for 50p extra, if required. Send quickly. after receiving goods test
7 days-refund if not delighted. Or call at either store.

'ALL PRICES SHOWN ARE CORRECT AT TIME OF PUBLISH-
I ING BUT ARE SUBJECT TO POSSIBLE ALTERATION IN I

I THE EVENT OF V.A.T. OR OTHER FACTORS BEYOND
OUR CONTROL. _J

Dept. EE/113,164 UXBRIDGE ROAD (facing Shepherds Bush Green),
LONDON W12 8AQ. (Thurs. I, Fri. 7). Also at 37/39 HIGH
HOLBORN (opposite Chancery Lane), LONDON. W.C.I. (Thurs.
7 p.m.) BOTH STORES OPEN FROM MONDAY TO

SATURDAY FROM 9 A.M. UNTIL 6 P.M.SHOPERTUNITIES LTD.
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5040 12-75
50-0-501-A £2-70
100pA £270
100-0-100µA. 12-70
200pA 22-70
500/M 52-55
lmA 12.50
5t11l 22-50

SEW ?MEI, HEIM
CLEAR

Type SW.I00 100 x 80 MM.

50-0-504M 23.80 1

504M 13 80

100/M ... 03.80 .
100-0-1004M £3.70
500pA 5350
ImA 5.13 40
20V. D.C. £8.40
50V. D.C. 13-40
SOOV. D.C. £8 .40
I amp. D.C. £S-40

PLASTIC

5 amp. D.C. 1240
300V. .. 28.40
VII Meter .. 24-15

Type SD.830 82.5mm x 110mm Fronts
10mA .... £2-50
50mA £3'50
100mA .... £2.50
500mA .... 22-50
1 amp 1250
5 amp 22-50
10 amp £250
5V. D.C. 22-50
10V. D.C. 52-40
20y. D.C. 12-50
SO V- D.C. 5250
300V. D.C. 5250
15V. A.C. 5215
300V. A.C. 22-75
VU Meter 5810

Type SD.640 63.5mm x 85mm Fronts
50uA £2-80 500mA 22-85
50-0-504M V-55 1 amp 52-35
10040. .. - £255 5 amp 112-85
100-0-181mA 42.56 10 amp 4285
500/AA .... 52.55 5V. D.C. - . 22-85
500µA .... 1235 20V. D.C. 12-35
lmA £2.85 50V. D.C. 42.35
3mA 5235 300V. D.C. 112-35
lOmA 52-85 lbw. A.C. .. 52.40
50mA - - £2.85 300V. A.C... 12.40
100m 4 £2-85 17U Meter 52-70

Type SD.460 46mm x 59.5mm Fronts
50i/A 52-40 1 amp 82.15
50-0-50p4 22-35 5 amp 22-15
100gA .... 52-35 10 amp 5215
100-0-1004M £2-35 5V. D.C. 5215
2004M .... 12.35  10V. D.C. au
500AA .... £2-20 20V. D.C. 4215
lmA 5245-50V. D.C. .. 1215
5mA 12.15 300V. D.C. 12-1510mA 5215
SO 52-15 16V. A.C. .. 52-80
100mA 82 15 300V. A.C... 52 80
500mA 22-16 VILT Meter .. 52-55

*MOVING IRON -
ALL OTHERS MOVING COIL

Please add postage '

150gA 43.95
50-0-50pA 53-40
100pA 18.40
100-0-100,trA 5230
200p.4 4310
anop.A. £3.20
600-0-503;4i szplo
lmA 28.10
1-0-1mA 43.10

1mA
23.10

0mA £8.10

PANEL
Type MR.85P. 4 Sin. x.41in. fronts

50MA 13.10
100mA .... £310
500mA . 63.10
1 amp 53.10
5 amp 1340
15 amp. £3 -10
30 amp £3.20
20V. D.C. 13 .10
50V. D.C. 53.10
150V. D.C. ES -10
300V. D.C. £810
15V. A.C. 2210
300V. A.C. 53-10
St Meter lmA 53.15
VU Meter 18.85
I amp. AC 5840
5 amp A.C. 53-10
10 amp. A.C. 1810
20 why. A.S £31.0
30 amp.A.C  4340

Type MR.S2P. 21 n. square fronts
50pA 5340 10V. D.C. .. 11.20
50-0-50p.A 1285 20V. D.C. .. 52-20
100p.A 52-85 60V. D.C. .. 52.20
190-0-100pA 42-75 300V. D.C. 5220
500p4 2255 15V_ AC. 1.. £2.30
1mA s 5230 306V. E2 80
5mA. U-20 8 Mater lm.A. 22-30
10mA 52.20 VU Meter .. 1250
50mA 12.20 1 amp. A.C.  22-20
100mA 2220 5 amp. A.C. £2-20
500mA 22-20 10 amp. A.C. 52.20
1 amp 22-20 20 amp: A.C.  22-20
5 amp 12-20 SO amp. A.C. *1220

Type MR.65P. 3f n. x 3Sin. fronts
£3.70

60-0-504M 58.00
100/1.4 1$-00
100-0-100smt 42.90
200p_4. 52.90
500pA . 52-85
500-0-5061.a 2240

5mA 12-40
10mA 52.40
50mA £2-40
100mA 12.40
500mA - 22-40
1 amp 52.40
6 amp £2-40
10 amp. 12-40
15 amp. £2-40
20 amp 52.40
30 amp. 5235
50 amp 12-75
5V. D.C. 52-40

ION . .D.C. .. 12.40
20V. D.C. . 22:40
SOY. D.C. 52.40
150V. D.C. 52-40
300V. D.C. 2240
15V. A.C. .. 2235
SOY. A.C. £2-55
1501. A.C. 12-55

 300V. A.C...£2.55
1500V. A.C. 22 55
8 Meter lmA £2.60
VU Meter 23.70
50mA A.C. £2.40
100mA  5240
200mA A.C. *12.40
500mA A.C.  5240
1 amp..A-C. £2.40
,5 amp. A.C.  52.40
10 amp. A.C.  22.40
20 amp. A.C.  12.40
30 amp. A.C.  L2.40

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

Type MR.38P. I 21 /32in. square fronts
200mA 5275
300mA .... 11-75
500mA ....'2175
7601.4. 51-75
1 5275

an1P 51-75
5 amp 1175,
10 amp 11-75
3V- D.C.- 21-75

SOkA -. 12.30 10V. D.C. 21-76
50-0-50 A.- £8.10.- 15V. D.C. 51-75
1004M ' , 5210. "20V. D.C. 51.76
100-0-100A:5 it -95- 50V- D.C. 51-75

06 100V. D.C. 51.75
606AA _ L1.80 150V. D.C. 51-75
500-0-505131 41-75 300V. D.C. 51-75
ltuA .4115. 500V. D.C. ,11-75
1-0-ImA 11-75 750V. D.C. £1-75
25rA 11-76 UV. A.C. - 2145
5mA 11-75 50v. A.C. 41-85
10mA .....11-75 150V. A.C. 81.85
20mA 11-75 300V. A.C... 51-85
50ml, 52-75 5001. A.C. 21.85.

S Meter lmA 11-85
150mA 11.-75 VU Meter .1. 12.30

`Type MR.45P. 21n. square fronts
50pA - 52-50
50-0-504M. 52.30 -

1004M 12.35
100-0-100pA 22-05
200g1, . 52-05
500µA.  11.95
500-0-500A 11.85lmA-11-85
511.1A 51-85
10PM - 21-85
501nA, , 51-85
100m.4. 21.85

1 amp fa:85

5 amp 51 -85
10V. D.C. . 11.85.
20V. D.C. 51.85
50V. D.C. 51.85
300V. D.C. 21-85
15V. A.C. 22.00
3008. A.C 12-00

Meter 1mA 22.05
VU Meter - t2 50
1 amp. A.C. .51-85
5 amp. A.C.  51.85

-10 amp. A.C.  £1.85
20 amp. A.C. *211.85
30 amp. A.C. 21-85

"SEW" EDGWISE METERS
Type PE.70. 3 17 32in. x 1 15 '32in. x

deer.
504,2 £3.40 500pA 23.05
60-0-5040. 5830 ' .t 12-70
100µA . 58410 '
100-0-100µA aim 500V. A.C. 52 70
206stA £8.20 VU Meter 53.75

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. 3}1n. square fronts

13-85
23.00

50-0-50µA' £2.60
12.60

100-0-100µA 12.60
500p,A 9-45
500-0-5004M. £2 -lb
lmA 52.1.5
1-0-1mA £2.15
5mA 12.15

52-15
50mA . - 12.15

52-15
500mA 12.15

1 amp 12.15
5 amp 12-15
15 amp.
80 amp. . 12-15
50 amp. 12 15
5V. D.C. 52.15
101. D.C. . 22 15
20y. D.C. 1215
50V. D.C. 22.15
150V. D.C. 52.15
800V. D.C. 22.15
50roV. D.C. £2.40
100mV. D.C. £2.40
UV. A.C. 12'20
SOW. A.C. 12.20
150V. A.C. 12.20
300V. A.C. 52-20
500m.A. A.C.  52 IS
1 amp. A.C.  22.15
5 amp. A.C.  52 15
10 amp. A.C.  52 40
20 amp. A.C.  22-1b
SO amp. A.C.  12.15
50 amp. A.C..12-15
VU Meter 28-40

type S.80 80 mm. square fronts
504M 53.50
50-0-50gA £3-90
100p.A. . 23.40
102-0-100µA 2230
5004rA £3 -OS
1mA £2 85
2.0V. D.C. 22-85 I

50V. D.C. 52.85 5 amp. D.0 2.285
300V. D.C. 12.85 j 300W. A.C.. 22.86

amp. D.C. 12 85 I VU Meter .. 18-70

"SEW" EDUCATIONAL
METERS

Type ED.107. She
overall 100mm x
9Ornm x 10&nm
A new range of high
quality moving coil
instruments ideal
for school experi-
ments and other
bench applications.
2' mirror scale. The

metre moremen Is easily assessable to
demonstrate internal working. Available
in the following ranges:
60pA 9.5-50 20V. d.c. 24.85
100µA L5.10 60V. Lc. .. 54-85
ImA 14.83 300V. d.c. 14-85
50-0-50µA £510
1-0-1mA 24.85 Dual range
IA d.c. £4.85 500mA/5A d.c. 15.10

54-85 6V/501 d.c. 15-10
10V d.e. 14-85 '

High quality ceramic construction. Windings embedded in vitreous
enamel. Heavy duty brash wiper. Continuous rating. Wide range
ex -stork. Single hole fixing, fin. dia. shafts. Bulk quantities available. -
25 WATT. 10125150/100/250/50911000i2500 or 5000 ohms. 90y. P. & P 10p
50 WATT. 10125/60/100/250/50011000/9500 or 5000 Mime. 11-15 P..2 P. 10p.
100 WATT. I/5/10/25/50/100/250/500/1000 or 2500 ohms. £1.65 P. 2 P. 15p.

"YAMABISHI" VARIABLE VOLTAGE TRANSFORMERS
Excellent quality - Low price Immediate deliver,

0-280 General Purpose Bench Mounting
I Amp 47.00
2.5 Amp 58-05
5 Amp 511-75
8 Amp £15-90
10 Amp £22-50
12. Audi £23-50
20 Amp 249.00
25 Amp 558.00
40 Amp 18250

AUTO TRANSFORMERS
0/115/260V. Step up or etep down. Full
shrouded.

80 W £2-10 P. & P. 18p
350 W 52.70 P. & P. 18p
300 W 53.60 P. & P. 23p
500 W 25.25 1. 2 P. 33p

MOO W 57.50 P. & P. 38p
1500 W 210.20 P. A P. 43p
2250 W 817.25 P. & P. 50p
5000 W 58500 P. 2 P. 21

230 VOLT A.G.
50 CYCLES

RELAYS
Brand new. 5 sets of
changeover contacts at
5 amp rating. 50p each.
P. & P. 10p (100 lots £40)
Quantities available.

8-2602 Panel Mounting
1 Amp £7.00
2-5 Amp 88.05

Please add postage
ALL MODELS

INPUT 230 V 50/60 CYCLES
OUTPUT VARIABLE 0-260

VOLTS
Special discounts for quantity

MCA.220 AUTOMATIC
VOLTAGE
STABILISER

Input 88 125 VAC et
176 250VAC. Output 1201
AC. or 240 VAC. 200 VA
rating. 411-97, CWT. 50p.

BH.001 HEAD
SET AND BOOM
MICROPHONE
Moving Coil. Ideal for
language teaching, com-
munications. Headphone
Imp. 16 ohms. Micro-
phone imp. 200 shine.
5162. P. & P. 15p.

240° Wide Angle ImA Meters
MW 1-6 60min square 13.97
MW 1.8 80mm square 84.97

P. 2 P. extra

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

sts. :Zs' voltage and current
Input 220/240V AC.
Site 185 x 85 x
lomum. 28.97
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 320/240 V.
A.C. Sloe 71- x Sr x
214 97. P. & P. 25p.

PS.100013 REGULATED
POWER SUPPLY
Solid state. Output 0, 9
or 12 volt DC up to 3
amps. Meter to monitor
current. Input 220/240v
AC.Size x 25' x
111-97. P. & P. 25p.

230V/240V SMITHS SYNCHRONOUS
GEARED MOTORS
Built in gearbox. All brand
new and boxed. 30 RPH
CW; 2 BPI( CW; 20 APH
CW; 2 MPH ACW: 3u
ERR CW;
50p each Post 12p.

LB4 TRANSISTOR
TESTER
Tests PNP or hiP24 tran-
slators. Audio indication.
Operate* on two 1-5v Wit-
te:rim Complete with all
instructions, etc. 24-50.
P..& P. 20 p.

133 TRANSISTOR TESTER
Testa ICO and B.
PhiP MPS: Operates
from 9v battery. Coni-
Mete with all in-
structions, etc. 18.95.
P. & P. 20P -

HOMER INTERCOMS
Ideal for home,
office,' stores, fac-
tories, etc. Supplied
-complete with bat.

411tiov: tortes., cable andI SP' free ins -tractions.
2 Station, 12-97, 3 Station 55-25, P. 2 P. 15p.
4 Station 58-82, 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 for EllERY purposV
TS60TIMEPO ET

TE RCKMUL
High-precision at low -coot.
Ranges: D.C. 15V, 150V,
1,000V (10.000 opv). A.C.
15V, 150V. 100V (1,000
opv). D.C. Current 150mA.
Resistance 100k ohms.
11.85. Post 159.

MTESTMEODEL 1092

TER
5,000 C.Y.V.
0/3/15/160/300/1200 V.
D.C. 0/6/30 /SOO /600 V.
A.C. 0/300/tA/300 MA
0/10K/1 meg a
Decibels -10 to +16db
1275 each +15p P. & P.

H101(1 MODEL 720X
20,000 O.P.V.
Overload protection
51251100/500/1000 VDC.
10/501250/1000 VAC.
50/iA/250mA. 20K/2 meg
ohm. -5 to +62db.
14-97. P. & P. 15p.

HIOKI MODEL 730X
30,000 O.P.V. Overload
protection. 6/30/60/300/
600/1200 VDC. 12/60/120/
600/1200 VAC. 60401/30
mA/300 mA. 2K/000K/2
megohm. -10 to +62db.
1850. P. A P. 15p.

MODEL TE-200
20,000 O.P.V. Mirror seal..
overload protection. 0/5/25/125/
1,000V. D.C. 0/10/20/20/
1.000V. A.C. 0/50 sa/250
0/60K/6 meg f/. -20 to +62db.
83-95. P. A P. 15p.

MODEL 500
30.000 O.P.V. with over-
load protection mirror scale
0/-5/2.5/10126/10012501500/
1,000v. D.C. 0/2.5/10/25/
100/250/500/1,000V. A.C.
0/150&A/5/50/500mA. 12
amp. D.C. 0/60/K/6 Meg./
60 Meg f)
18.87. Poet paid.

HIOKI MODEL 750X
60,000 oak v. 43 ranges 0-0.3
to 1.200v D.C. 0-3 to 1,200v
A.C. 0-3014A/3001nA. 0-38130
meg ohms. - 10 to + 17dB.
18-97. Post 20p.

HT10084 MULTI -METER
Features A.C. current ranges.
100,000 o.p.v. Mirror Scale,
Overload protection.
0/510.5/10/50/250/500/1000 V
D.C.
0/2-6/10/60/260/1000 V. A.C.
0/10/260µA/2-5/25/250
10 Amp. D.C.
10 Amp A.C. 0/20K/200K/
2 3113(1/00 MEG. -20 +62db.
112-60. P. & P. 25p.

370 WTR MULTI -METER
Features A.C. current ranges.
20.000 o.p.v. 0/-0/2.5/10/501
250/600 1000 V. D.C.
0/2.5/10/50/260/500/1000V AC
0/50uA/1/10/100mA/1/10 Amp
D.C.
0/100mA/1/10 Amp AC

 015K/50K/500K/5 MEG/ 50
MEG.
-20 +62db.
116. P. & P. 25p.

RUSSIAN 22 RANGE MULTIMETER
Model 13437 10,000 o.p.v.
A first class versatile in -
atrament manufactured in
U.S.S.R. to the highest
standard& Ranges: 2-5110/
00/250/200/1600-, D.C. 2-5/
10/60/260/500/1000v A.C.
DC Current 100wAl1/10/
100mA/1A. Resistance
SOO ohms/3/30/300K/Sm fL
Complete with batteries.
test leads, instructions and
steady steel carrying case.
OUB PRICE 1547. P. & P. 25p

ARF-300 AFIRE Signal Generator
Al transistorised,
compact,TrP t
IS Hz to 220 K.Hz.
AP square wave
18 Az to 100 KHz.
Output sine / square
10v. P -P. RP' 100KHz

to 200 MHz. Output lv. maximmn. Opera-
tion 220/240v. AC. Complete with instruc-
tions and leads. 129,95. Post 50p.

(=aTh

ROUND SCALE TYPE PENCIL TESTER
- MODEL T.S.68

Completely portable, simple
to use pocket sized tester.
Ranges 0/3/30/300V AC
and DC at 0,000 op.,
Resistance 0.20K ohms.
ONLY 11.97 P. A P. 139.

LT601
MULTIMETER
New style 20,000
o.p.v. pocket multi -
meter. 5/25150/250/
500 / 2600 V. D.C.
10 50 / 100 500 / 1000V.
A.C. 60µA / 250mA. 6K / 6
meg ohms. -20 to + 22 dB.
18-76. Post 20p.

MODEL TH-12
20.000 o.p.v. Overload pro-
tection. Slide switch selector
0 / .25 / 2-5 / 10 / 50 / 250 /
1000V. D.C. 0 / 10 / 50 / 250
1000V. A.C. 0 / 50p.A I 25 /
250.A. D.C. 0 / SR / SOK /
300K / 3 meg - 20 to + 502B
3,4-97. Post 15p.

MODEL TE-300
30.000 O.P.V. Mirror scale,
overload protection 01.13/3/151601
300/1.200 W. D.C. 0/6/30/120/600/
1,200V. A.C. 0/30µA/6mA/
60mA/300mA/600mA. MK/
SOK/800K/8 meg. ohm -20 to
+63 db. 1547. P. & P. 15p.

MODEL PL436
20k fl/Volt D.C. 8k0/
Volt AC. Mirror scale.
.13/3/12/30/120/600 V
D.C. 3/30i120/600 V
A.C. 60/600{1A/60/600
mA. 10/100K/1 Meg/10
Meg fl -420 to +46db.
£6.97. P. & P. 12p.

TMK MODEL TW-SOK
46 ranges, mirror scale,
50K/Vol. D.C. SK /Volt A.C.
D.C.: Volta -125. -20,
2.5. 5, 10. 25. 50. 125, 250.
500. 1000V A.C. Volts: 1.5,
3, 5, 10, 25. 50, 125, 050, 600,
1000V. D.C. Current: 25,
601.8A, 2-5, 5, 25. 60, 250.
500mA, 5,10 amp. Resistance:
10K, 100K. 1 MEG. 10 MEG
fL Decibels: -20 to +81.5db
12-50. P. & P. 17p.

MODEL
1(2.28A
Taut band
suspension.
Overload
Protection.
Polarity
reversing
switch. 30,000 o.p.v.
0 / -5 / 2-5 / 16 / 50 / 250/
500 / 1000 / 2500V. D.C. 0 / 15 / 50 150 /
500 / 1000V. A.C. 0 / 500. / 5 1 50 / 150 I
500mA / 5A D.C. 0 I 3K / 300K / 3 meg.
18-95. Post 20p.

HIOKO MODEL 700X
100,000 O.P.V. Overload
protection. Mirror seals.
-3/-6/1-2/1-5/3/6/12/30160/
120/300/600/1200V DC
1-6/3/6/12/30/60/150/300/600/
1200 V. A.C.
15/30/1A/316/30/60/150/300mA
6/12 AMP. DC. 2K/200K/2
Meg/20 Meg ohm -20 to
+63dB. 118-50. P. & P. 20p.

MODEL C-7080 EN
Giant 6' mirror scale.
20,000 o.p.v. 0 / .25 / 1 /
2-5 / 10 / 60 / 260 / 1000 /
5000V. D.C. 0 / 2-5 10 /
50 / 250 / 1000 / 5000V.
A.C. 0 501.4.4 1 1 / 101 100 /
500mA 10 amp. D.C.
0 / 2K / 090K / 20 meg
-20 to + 50 dB.
11815. Post 36p.

U4312 MULTIMETER
Extremely sturdy instrument for general
electrical use. 667 o.p.v.
0/-3/1.5/7-5/30/60/150/300/
600/900 VDC and 75mV.
0/-31P5/7.5/30/60/150/300
600/900 VAC.
0/300gA/1.5/6115/60/150
60021A/1.5/6 AMP. D.C.
0/1-5/6/15/60/150/60011A/
1.5/6 AMP. AC.
0/200 0/3K/30K
Accuracy DC 1%. AC 1-6%.
Knife edge pointer, mirror scale. Complete
with sturdy metal carrying case, leads and
instructions. 19-50 plus P. & P. 251,

Selected TEST EQUIPMENT
FTC -401 TRANSISTOR TESTER

Full capabilities for mcssurmg
A, B and ICO. 1v-1.14 or PNP.
Equally adaptable for check-
ing diodes. Supplied Complete
with instructions, battery and
leads.
£7.50. Post 209.

Model S-100TR MULTIMETEIU
TRANSISTOR TESTER

100,000 o.p.v. mirror scale/
overload protection. 0/-12/
-613/12/30/120/600 V DC.
0/6/30/120/600. V AC. 0/12/
600µA/ 12/300mAj12 AMP
DC. 0/10 K/1 MEC/1003.110.
-20 to +50db. 0-01-2 MFD.
Transistor tester measures
Alpha, beta and leo. Complete
with batteries, instructions
and leads. 513.50. P/P 25p.

17'1
OMB

MODEL 449A IN
CIRCUIT TRAN-
SISTOR TESTER

Cheeks true A.C.
beta in / out. Checks
Icho. Checks diodes
in / out. Checks
SCR. etc. Beta
HI 10 - 500,

LO 2 - 50. Icbo 0-5000/1A. 220/240 V A.C.
operation
117-50. Post 259.

TE-20D RE SIGNAL GENERATOR
Accurate wide range sig.
nal generator covering
120 Ke/s 500 Mc/s on
6 bands. Directly cali-
brated Variable R.F. at-
tenuator audio output.
Xtal socket for calibre.
tion. 220/240V. A.C.
Brand new with instruc-
tions £15. Carr. 370p.
Size 140x 215 x 170 mm.

MODEL L -S5 FET
V.O.M.
Input impedance 10 meg
ohms. 0/ -3 / / 6 30 /
120 I 600V. D.C. 0 / 3 /
12 / 60 / 120 / 600V. A.C.
0 / 12011A I 120mA D.C.
0 / 18 / 100K / 10 meg
/100 meg ohms
115-07. Post 15p.

CI -5 PULSE
OSCILLOSCOPE

For display of pulsed
and periodic waveforms
in electronic circuits.
VERT. AMP. Band-
width 1031Hz. Sensi-
tivity at 100KHz VRMS/

mm. -1-25; HOR. AMP. Bandwidth 500KHz.
Sensitivity at 100KHz, V R70.13/mm. -345:
Preset triggered sweep 1-3.000u0ec.; free
running 20.200,000Hz in nine ranges.
Calibrator pips. 220 x 360 x 430mm.
115-230V. AC operation.
189-00. Carr. paid.

TO -3 PORTABLE OSCILLOSCOPE
31n. tube, Y amp. Sensitivity
0 -iv pp/CM. Bandwidth
1.5 ens -15 MHz. Input imp.
2 meg f1 25pF X amp.
sensitivity 0-9v. p-p/CM.
Bandwidth 1-5cps-800kHz.
Input imp. 2 meg fl 20pF.
Time base. 5 ranges 10 cps
300 kHz. Synchronization.
Internal/external. Ilimeinated

scale 140 X 215 x 330 mm. Weight 151M.
220/240V. A.C. Supplied brand new with
handbook. 140-00. Carr. 50p.

RUSSIAN CI -16 DOUBLE
BEAM OSCILLOSCOPE

5 mcis Pass Band. Separate
121 and Y2 amplifiers.
Rectangular Sin. x 41n.
C.R.T. Calibrated trig-
gered sweep from -2 u/see.
to 100 per an.
Free running time base 50 c/s-.1 me/s. Built-
in time base calibrator and amplitude
calibrator. Supplied complete with all
aecesaorles and instruction manual
187. Carr. Paid.

STORMED SIGNAL
GENERATOR
5 ranges 400kHz-30mHz.
An inexpensive instru-
ment for the handyman.
Operettaon Or battery.
Wide easy to read scale.
800kHz modulation.
51 x51 x 311n.
Complete with instruc_

tons and leads. 67,97. Post 26p.

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

A new portable
bridge offering ex-
cellent range and
accuracy at low
cost. Ranges: R.
1f2 11-1 meg f2
6 RangesL.1 µ H - 111

HENRY136 Ranges 2 = %C.10pF i-1110mFd
6 Ranges 2%. TURNS RATIO 1 1/1000-
1 : 1/100.6 Ranges ± 1%. Bridge voltage at
1.000 Cps. Operated from 9 volts. 100/tA.
Meter indicatiou. Attractive 2 tone metal
ayse. Size 71 x 5 x 2In. 120. P. & P.

MODEL TE. I 5
GRID DIP METER
Transistorised. Operates as
Grid Dip, Oscillator, Absorp-
tion Wave Meter and Oscil-
lating Detector. Frequency
range 44OKc/s-280Mc/s in
6 coils. 500atA Meter. 9V
battery operation. Size 180x
80 x 40mm.
112,50. Post 20p.

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

Sine 18 x 200,000 Hz Square 18 x 50,000 Hz
Output max.
+ 10 dB.
(10 K ohms)
Operation In-
ternal batteries
Attractive 2 -
tone case 70-
0- x 2-.
Price 117,50.
Carr. 175p.

MODEL MG -I00
SINE SQUARE WAVE
AUDIO GENERATOR
Range 19-220,000Hz
Sine Wave 19-100.000
Ha Square Wave.
Output Sine or Square
wave 10v. P. to P.

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

£17,50. Post 370.

-M
MODEL AT201

. DECADE
: ATTENUATOR

Frequency range 0-
 200101z. Attenuator

,...P 0-111db, 0-Idb step.
Impedance 600 ohms.
Max. input power

30dbm. Size 180 x 90 x 55mm.
112-50. Post 37p.

-65 VALVE VOLTMETER
28 ranges. D.C. volts
1-5-1,500v. A.C. volts
1-5-1,500v. Resistance up
to 1,000 megohms. 200/
240v. A.C. operation
Complete with probe and
instructions.
817-50. P. & P. 30p.
Additional probes avail-
able: R.P. 12-121: H.V.
za-so.

MODEL U43I I SUB -STANDARD MULTI -
RANGE VOLT AMMETER

Sensitivity 330 ohms/Volt
AC and DC. Accuracy

5% D.C. 1% AC. Scale
length 165mm, 0/300/750pA/

1.5 1 3 / 7-5 / 15 / 30 / 75 /
150 / 300 / 750mA / 1-5 / 3 /
7.5AMP DC O/ 3/ 7.5/ 15/

30 / 75 / 150 / 300 /
750mA / 1-5 / 3 / 7-5
AMP AC 0 / 75 1 150 /
300 / 750mV / 1.5 / 3-/

7-5 / 15 / 30 / 75 / 150 / 300 750V DC
0/750mV / 1.5 / 3/ 7.5 / 15 / 201751150 / 300
/750V AC. Automatic cut out. Supplied com-
plete with test leads, manual and test certifi
cares. 149-00. Post 50p.

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

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

4 Bands covering
550Kc/s- 30Mets.
B.F.O. Built-in
Speaker 220/240v
A.C. Brand new
with Instructions. 81E75. Carr. 37p.

UR-IA SOLID STATE COMMUNICATION
RECEIVER

4 Bands covering 550Kc/S-3011M/s. PET
Meter. Variable BFO for SIB, Built -In

Speaker, Bandspread, Sensitivity ControL
220/2407. A.C. or 12v. D.C. 121" x 4r x
Brand new with instructions. £25. Carr. 37p.

SKYWOOD CX203 COMMUNICATION
RECEIVER

Solid state. Coverage on 5 bands 200-420
KHz and .55 to 30 MHz. Illuminated elide
rule dial. Bandspread. Aerial tuning BFO,
AVC, ANL, 'S' meter. AM/CW/SSB. Este -
grated speaker and Phone socket. Operation
220/240v AC or 12v DC. Size 3E5 x 266 x 150
mm. Complete with instructions and circuit.
in -so. Carr. 50p.

LAFAYETTE HA -600 SOLID STATE
RECEIVER

General coverage
150-40011c/. 550
Ke/s-301if cps. FET
front end. 2 mech.
filters, product
detector, variable
B.s.0., noise limi-

ter. 8. Meter, Bandspread, RF Gain. 15"x
9r x or. 18 Ms. 220/2407. A.G. or lEv. D.C.
Brand new with instructions. £50, Car. 50P.

TRIO 9R59DS
COMMUNI-
CATION
RECEIVER

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

electrical bandspread on 10, 13, 20. 40 and
80 metre.. 8 valve plus 7 diode circuit
4/8 ohm output and phone jack. SSB-CW.
ANL. Variable BFO. 8 meter. Sep. band-
epread dial. IF frequency 455 Kele. audio
output 1.5w. Variable RF and AF gain
controls 1151250v. A.C. Size: 7" x 13. x 10'
with instructiori manual 849-50. (bar. Paid.

EMI LOUDSPEAKERS

Model 350. 13" x 8" with
single tweeter/crossover. 20-
20,000 Site. 15 watt RMS.
Available 8 or 15 ohms. 07-25
each P. & P. 37p.
Model 450. 19" x 8" with twin
tweeter/crossover. 55-13,000
Hz. 8 watt RMS. Available 8
or 15 ohms. 83:62 each.
P. & P. 25p.

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 card. Specification: Accu-
racy: 2 0-2, -.2.1 digit. Resolution: lmV.
Number of digits: 3 plus fourth overrenge
digit. Overrange: 100% (up to 1E99). 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: Folly floating (3 poles). Input power.
110-230w. A.C. 50/60 cycles. Overall sloe:
Olin. x 2 13/18in. x 8 3/16in. AVAILABLE
BRAND NEW AND FULLY GUARAN-
TEED. 885.50. Carr. 50p.

Mzfliatinkam

List Price
£2.98

OUR I *80RICE
P. & P. 10P

SINCLAIR EQUIPMENT
CN

Protect 60
Package
offers.
2 x 720 amplifier. stereo 60 pre -amp, PZ5
power supply. 815-95 Carr. 37p. Or with
PZ6 power supply 118-00 Carr. 37p. 2 x Z50
amplifier, stereo 60 pre -amp, PZ8 power
supply. £2025. Carr. 37p.
Transformer for PZ8: 1297 extra.
Add to any of the above 84-45 for active
Alter unit and 113.00 for pair of Q18 speakers.
All other Sinclair products in stock.
2000 Amp 821.95 Carr. 375p.: 3000 Amp
s28 -So Carr. 37p.: Neoteric Amp 84895

Carr. 37p I01211.80 D. & p. 10p.
NEW PROJECT 605 - 120-97, Carr. 37p.

EA -41 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 75 x 3 x 411n. 85-97. P. & P. 15p.

SPECIAL OFFER!
STEREO SPEAKERS -

Matched pair of stereo
bookshelf speaker.
Deluxe teak veneered
finish. Size 140' x x
75-. ohms. 8 watt
RMS. 16 watt peak.
Complete with DIN lead.
512-95 pr. Carr. 50p.

HA -10 STEREO- HEADPHONE
AMPLIFIER
All silicon trans-
istor amplifier oper-
ates from magnetic,

ceramic or tuner inputs with twin stereo
headphone outputs and separate volume
controls for each channel. Operates from 9v
battery. Inputa 53tU/100MU. Output 5031W.
1597. P. & P. 15p.

SPECIAL PURCHASE
NEAT G301 STATIC

BALANCE PICK-UP ARMS

Identical specification to NEAT 030 arm
but with two-tone chrome and black finish.
Complete with head shell, pick up rest and
plug in phono leads. BRAND NEW -
FULLY GUARANTEED
ONLY 88 95. P. & P. 25p.

KAMODEN HM -350
TRANSISTOR TESTER
High quality instrument
to test Reverse Leak
current and D.C. current.
Amplification factor of
NPN, PNP, transistor,
diodes, SCR's, etc. 40 x
44" clear scale meter.
Operates from internal
batteries. Complete with
instructions, leads and
carrying handle. 412.50.
Post 30p.

KAMODEN HMG -500 INSULATION RE-
SISTANCE TESTER

Range 0-1,000
Megohms, 500 Volt.
Battery operated.
Wide range clear
meter 4f" x 4".
Complete with de-
luxe carrying case.
batteries, instruction.
11943. Post 30p.

AKAI BARGAINS
SUPER MONEY SAVING OFFERS -
BRAND NEW AND FULLY GUARANTEED
CASSETTE (P. dr P. 50P)
C413.5D Deck
0835 Recorder
C835/CS88 Speakers
GXC.40D Deck
GXC40 Recorder
GIGOT Deek/Reciver
GX045 Deck
GXC4612 Dolby Deck
GINS Recorder
GXC6OD Deck
GX03.5D Dolby Deck
CARTRIDGE (P. & P. 50P)
CR81 Deck with amp,
CR81D Deck
CR81T Recorder/Receiver
CREOSS 4 channel Recorder
CRSODSS 4 channel Recorder

TAPE (P. & P. 75p)
4000D5 Deck
4000DEI Dust Cover

£59.50
887:00
1E2:95
167-95
L82:95

1128-95
889:95

0103.50
2115-95
8111.95
£110-25

13085
865.95

8118.90
1145.00
1121-95

1721L Recorder
X5000 Recorder
X201D Deck
GX220D Deck
GX221D Deck
GX280D Deck
GX370 Deck
TAPE/CASSETTE (P. & P. 75p)
GX1900D Deck
TAPE/CARTRIDGE (P. & P. 751))
X181011 Deck
TAPE/CASSETTE/CARTRIDGE

(P. & P. 75p)
X2000SD Recorder
MICROPHONES (P. & P. 50p)
ADM.11 Dynamic (pair)
RECEIVERS (P. & P. 75P)
006300 20 + 20 watt
048030 25 + 25 watt

87895 008080 40 + 40 watt
84.75 A-98500 65 + 65 watt

£78-95
S29:95

313E-95
£148-50
8189-95
1249-40
£259 -OS

£177.95

1189-95

1123.20

£7-50

179-95
1106:95
£144-95
£17500

DOLBY SYSTEM NOISE
REDUCTION UNIT

BB

Improves the performance of cassette and
semi-professional recorders. Reduces tape
hiss by 34.8 at 600Hz, 64B at 1200Hz and
10dB for all frequencies above 300013z.
Controls for input levels and noise reduction
on record and replay. 2 meters for Dolby
level. Off tape monitoring. Frequency
response: 2.011. to 15kEtz 2 1dB 19101.
-35,113. Sizel5r x 9^ x 3r. AC 200/250V.
OUR
PRICE

£32? 50 Carr. 50p.

1021 STEREO
LISTENING
STATION
For balancing and
gain selection of TAPE
loudspeakers with CASSETTES
additional facility

grailforsteswitching-hreoinKhead. phoonine

controls, speaker on -off elide switch, stereo Loa. xajaa
headphone sockets. 6" x x 2r. 82-25, in Library
P. h P. I5p.

KOSS SP.3XC
STEREO
HEADPHONES
Response
10-15,000Hz.
Impedance 4-6 ohms.
Brand new, Boxed &
fully guaranteed
(List 89.50).
OUR PRICE £8 -SO.
P. & P. 25p.

MP7 MIXER PREAMPLIFIER
5 microphone in-
puts each with
individual gain
controls enabling
complete mixing

facilities. Battery operated. 95" x 2" x
Inputs Mies: 9 x 9mV 50K: 2 x SmV 600 ohm.
Phono meg. 4mV 50K. Phono ceramic
100mV 1 meg. Output 250mV 100K.

88-97. P. & P. 20p.

TE-1035 STEREO
HEADPHONES
Low cost high perform-
ance stereo headphones
Foam rubber, ear cups
Adjustable bead -band.
8 ohm impedance 25-
18,000 Hz. With lead and
stereo jack plug. ONLY
£197. P. & P. 12p.

NEW GARRARD
MODULES

Popular range of Garrard decks with Shure
cartridge fitted in deluxe plinth with
hinged lid.
8P25 III Module/M75-6 S28.50
AT76 Module/3175-8 833.80
AP96 Modul 5 6 038.75
Zero 1005 Module/M.93E 852-80

Carr. 50p extra any item.

HOSIDEN DH -08S DE -LUXE STEREO
HEADPHONES

Features unique mech-
anical 2 way units and
fitted adjustable levet,
controls. 8 ohm Im-
pedance 20-20,000cps.
Complete with spring
lead & stereo jack plug
07.97.P. & P. lop

HOSIDEN DH -02S STEREO HEADPHONES
Wonderful value
and excellent per-
formance combined.
Adjustable head-, band. 8 ohm im-
pedance. 20.11.000
cps. Complete with
lead and ping.
ONLY 22:37. P. &
P. 12p.

C8.3.
5 10 25

C60 11-29 12-53 85-99
C90 11.15 8312 18-59
C120 8219 04.49 510.63

& P Post Post
1511 Free Free

Tape Head Cleaner 30p each.

SPECIAL OFFER!
ROTEL RH700
STEREO HEADPHONES

20-20,000Hz. 8-16 ohm
(List £9:95). OUR PRICE
£8:75. P. & P. 25p.

TRANSISTORISED FM TUNER

6 TRANSISTOR
HIGH QUALITY
TUNER. SIZE
ONLY 6 x 4 x 211n.
3 I.F. stages.
Double tuned die-
cammator, Ample
output to feed most

amplifiers. Operates on 9V battery. Coverage
88-108Mc/s. Ready built ready for use. Fan-
tastic value for money. 85-375. P. & P. 125p.
Stereo multiplex adaptors £4.974.

TE 1018 DE -LUXE
MONO HIGH IMPE-
DANCE HEADSET
Sensitive, soft compacts,
adjustable headband.
Magnetic, impedance 2,600
ohms.
11-97, P. & P. 15p.

HAND HELD 2 -WAY
WALKIE TALKIES
Industrial quality in robust metal cams.
Battery operation. volume and squelch
controls. Call button and press to talk
button. Telescopic aerial. Complete
carrying cases.
2 channel £52 -50 Pair'300 mw Post 50p.
3 channel L79 50 Pair.
2 channel L Post 50p.

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

Also see previous pages
and opposite page
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FANTASTIC OFFER !
NIKKO
TRM 50
STEREO
AMPLIFIER
17 17 watts rms stereo amplifier with inputs for Magnetic and
Crystal ph000, Tuner, Tape, Aux and Tape Monitor. Outputs
for two palm of stereo speakers and Tape. Stereo headphone
socket. Full range of controls including loudness control, scratch
filter, etc. Size 13" x Or x 3/.. Unrepeatable offer -limited
stocks!

List price 119-50
OUR PRICE

£39.95
Carriage 50p

11/47 41211/PAIMT
SAVE UP TO
33;i% OR MORE
SEND S.A.E. FOR
FULL DISCOUNT
PRICE LISTS AND
PACKAGE OFFERS!

NIKKO
TRM.50 SYSTEM

NIKKO TRM50
17 + 17 watt
rms. stereo
amplifier. BSR
MP60, plinth &
cover. Goldring
0800 cartridge,
pair of Linton 2
speakers and all
leads.

0 U R £94.95 Carr. and
PRICE Ins. £1 -SO

LEAK DELTA 30
SYSTEM

Leak Delta 30 stereo
" amplifier, Goldring

fill
GL75, plinth, cover

and 0800 cart-
ridge. Pair of

I

]
L7A7z,7,-::_ Leak 1 5 0

speakers and
all leads.

OUR
PRICE L123.50 Carr. and

Ins. LI -SO

TELETON SAQ206B
SYSTEM

Teleton SAQ206B
8 + B watt Ampli-

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

- of Apollo
speakers and all
leads.

OUR £53 50PRICE £
Ca-50rr.

Amplifier only, f2295. Carr. SOp.

IFFT

AUDIOTRONIC
MW;LW
CAR RADIO

Fully transle- -
torised, dual waveband.
Size 61" x 41" x 2'.
12, D.C. Neg. or Pos. earth. Complete with
Axing kit, speaker and leads.
ONLY £7.50. Peet 2.0p.

SUPER BARGAIN! AUDIOTRONIC ACP. 8
8 -TRACK CAR STEREO TAPE PLAYER

Tone, volume and balance controls. Track
selector. Complete with matched pair of
stereo speakers, connections and fittings.
ONLY 11595. Post 30p. (Illus is example
only).

1311.001 HEAD
SET AND BOOM
MICROPHONE

Mon log Coil. Ideal for
language teaching, com-
munications. Headphone
imp. 15 ohms. Micro-
phone imp. 200 ohms.
/4.82. P. & P. 13p.

WHARFEDALE
LINTON SYSTEM

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

OUR £106.00 Carr. and
PRICE Ins. 41-25
LINTON RECEIVER SYSTEM L165-00.
Carr. & Ins. £125.

AMSTRAD 8000 II
SYSTEM

Amstrad 8000 II 7 + 7
watt amplifier. BSR
MP60, plinth and cover,
Goldring G800
cartridge, pair
of Apollo
speakers and
all leads.

OUR £48.25 Carr.
PRICE LI - 00

Amplifier only, 41695. Carr. 50p.

B.S.R. TD8S 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.
210/240 V.

OUR PRICE £16.25 Post
50p

SPECIAL PURCHASE!
FERGUSON
3414 STEREO
TUNER
AMPLIFIER
TURNTAB
UNIT
10+10
watts rms.
Five push buttons with separate scales
for pre -tuning to desired FM station.
Housed in a handsome walnut
finished cabinet with BSR P128,11P60
record deck with Goldring G800H
stereo magnetic cartridge. Offered
complete with cover and a pair of
matching Medway Speakers, size
18"x I I"x 8". TODAY'S VALUE AT
LEAST £125!

OUR
PRICE A

1.75.00
Carr. & Ins. 61-50.

SAVE f.f.i's
PHILIPS GA308

-TRANSCRIPTION TURNTABLE

2 speeds 334 and 451,
rpm. Lightweight tu-
bular cotmterbalanced
arm. Belt driven low
speed synchronous
motor. Viscous dam-
ped pick up lift /
lower device. Com-
plete with teak plinth
and hinged cover.
Ga308 PU with GP400 stereo magnetic
cartridge (List Price £47.65)
OUR PRICE 229.95 P. & P. 50p.
LIMITED NUMBER ONLYI

ROTEL BARGAINS!
All brand new and guaranteed

RA2I0 Amp ...
RA3I0 Amp ...
RA610 Amp ...
RXISO Receiver ...
RX200 Receiver ...
RX400 Receiver .,.
P. & P. 50p extra any item.

£22-50
£34.95
£51-95
£45.95
£57.50
£70-95

WHARFEDALE MID -RANGE HI-FI UNITS
As used in world famous
sYstem. 5' dia. Imped-
ance 4/8 ohms. High Bus
ceramic magnet, 20 watts
rms. Brand new 11-50.
Carr. 37p.

HOMER INTERCOMS
Ideal for borne
office, stores, fac-
tories, etc. Supplied
complete with bat-
teries, cable and
tree instructions_

Station, 02-97. 3 Station 15-25, P. & P. 15p
4 Station 18412. P. a P. 170.

CREDIT TERMS FOR CALLERS
ACCESS & BARCLAYCARD WELCOME

V.A.T.
INFORMATION

All mail orders received
on or after April 1st.
will be subject to Value
Added Tax.
THIS MUST BE ADD-
ED TO THE TOTAL
VALUE OF GOODS
ORDERED (INCLUD-
ING POSTAGE/CARRI-
AGE) AND ENCLOSED
WITH ORDER.

RECORD DECKS (P.& P. 500
B.S.R. McDONALD
C114 Mini 24-97
C129 Mono 16.50
C137 28-35
MP613 48.50
610 212-95
810 131.25
210/TPD3 1875
MP60/G800 11295
M.P60/TPD1 £1805
XP60/TPD1/G800

£19-60
31P60/TPD2 £14 35
610/TPD1 118.85
510/TPD1 117-95
HT70 113 99
HT70/6800 117-25
11T70/TPD1 220.36
HT70/TPDI/0800

£2380
810 Plinth/Cover

19 25
CONNOISSEUR
BD1 Kit 810-90
Bill Chassis 118.60
BD1/SAIT2/Plinth

13810
BD2/SATI2/Chassis

125-95
BD2/8.9132/Pllntb/C

183-85
GARRARD
2025 T/C Stereo

18.60
SP25 III/Awe

GP104 Ceramic
110-25

SP25 III 110-25
SP25 III/3175-6

115-95
SP25 III Module/

M75.6 123-50
SL63B 113-75
AP70 817-915
AP76 Module]

1176.8 233-89
9L72B 121 85
8L95B 282-26
401 125 95
ZERO 1005 188-96
ZERO 1009 £38-95
ZERO 1005 3Iod I

3193-E 852-60
AP06 Module/

M75-6 138-75
GOODHANS
TD100 Teak 2.51-95
TD100 White £68-25

GOLDEHIG
01.69/2 118.50
01,72 120-95
01.72/P 127-50
Plinth 69172 17-02
LID 72 02-26
GL75 128.95
GL75P 18526
Plinth 75 £795
LID 75 13.80
699 11925
01,8.6P/C £5895
GI01P/C £20.60

LEAK
Delta Turntable

£3950

AlICRO-SKEEI
KIWI 129 60
M11111 Plinth a

Cover £9 50

PHILIPS
GA105 818.95
GA160 127-00
GA308PU Teak

229.95
GA212 1.5576

PIONEER
PLI2D
PL15C
PLA35
PL50
PL41D
PI,61

23450
151-35
282.85

1111-85
2118.50
4119.95

MEMO
TD125 £68-50
TD125A8 II 19985
T7C.23 18 96
TD16OC 158.06
TD150A II 135-96

WHARFEDALE
Linton Turntable

£2895

PLINTHS & COVERS (P. & P. 500
Budget SP25. etc. 18-20
Budget A.P76/Zcro 1000 1460
Budget B.S.R. 1315
SHE 2000 System 134-60

RECORD DECK PACKAGES (P. k F. 50P)
Decks supplied with
stereo cartridge
ready wired in plinth
with cover.

GARRARD
2025TC/9TAIICD
SP25 III/0800
SP25 III/M44-7
SP25 1.10144-E
81.2.3 11113155E
.AP76/G800
AP76/1155E
AP76/3175E3
AP76/G800E
Arid/3144E
AP76/H76ED

McDONALD
31.1.60/G800
:HP60/3144-7

GOLDRING
GL7510800
GL75/G800E

£1275
218-50
119-75
£20-95
222.40
427.96
120-50
£22.50
£30-75
130-50
f38-95

417-50
£18-95

839-50
142-50

G.W.SMITH &CO (Radio) LTD
Personal Callers Welcome -All Branches Open9- 6 Mon. to Sat.

10 TOTTENHAM CT. RD LONDON, W I
27 TOTTENHAM CT. RD. LONDON. W1
257:258 TOTTENHAM CT. RD. LONDON, W.1
3 LISLE STREET. LONDON. W.C.2
34 LISLE -STREET, LONDON. W
311 EDGWARE ROAD. LONDON. W.2

Tel' 01-637 2232
Tel 01-636 3715
Tel 01-580 0670

01.437 8204
Tel 01-4379155
Tel 01 262 0387

All MR, Orden, 10
11-12. fredOlopton Green.

London. W
Tel 01-2621562
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everyday
electronics TicEVs

COMPLICATED OR SIMPLE
In the popular mind anything described as

"electronic" is still, all too commonly, inter-
preted as being necessarily of frightening com-
plexity, and possessing deep secrets capable of
being unravelled only by highly trained minds.
The truth is, of course, that electronics can be
fantastically complicated, but equally it can be
delightfully simple.

Really it all boils down to a question of the
kind and nature of service or function required,
the degree of accuracy demanded, and any need
to withstand special or particularly arduous en-
vironmental conditions. Electronic circuitry
comes in all shapes and sizes, but the most highly
involved and sophisticated designs rely upon pre-
cisely the same basic ideas as do the smallest and
most modest of designs.

AN INCENTIVE
Designs for home constructors presented in

this magazine come in the latter class. All EVERY-
DAY ELECTRONICS circuits are simple, and without
any elaboration not strictly essential for the
function they are intended to perform. Most im-
portantly, they are good examples of uncompli-
cated circuits applied to meet real everyday
needs of ordinary people. Needs that the elec-
tronic equipment manufacturers hardly even
recognise, let alone attempt to satisfy. (To be fair,
because of their novel character and sometimes

Our May issue will be published on Thursday, April 19

rather individualistic appeal, many of these pro-
jects are not altogether suitable for mass pro-
duction operations.) So the private person has an
additional incentive to build his own gadgets,
and pieces of equipment. The alternative, so
often, is to go without.

WITH INTEREST
In the prevailing climate of ever -rising prices,

it is worth reflecting on the large number of
varied designs which can be built for a few
pounds. As we have well demonstrated in these
pages, this hobby need not involve any great
outlay, but the amount expended will be amply
returned-with interest.

Talking of interest, whoever embarks upon
electronic construction-however simple-gains
an insight into a tremendously fascinating world
of technology. From quite modest beginnings,
anyone can easily develop their interest and set
out to acquire greater knowledge of this power-
ful technology which is rapidly assuming greater
influence over every one of us, in all aspects of
modern life.

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

@ 1PC Magazines Limited 1973. Copyright in all drawings, photographs, and articles published in EVERYDAY ELECTRONICS is fully
protected, and reproduction or imitations in whole or part are expressly forbidden.

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

Subscription Rates including postage ibr one year, to any part of the world, £2-35.
Everyday Electronics, Fleetway House, Farringdon Street, London, E.C.4. Phone: Editorial 01434-4452; Advertisements 01-634-4202.
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GENERAL
PURPOSE

A 1 watt output audio amplifier,
suitable for equipment testing or
for general use.

By F. C. Judd.

ASMALL amplifier has many applications in
the electronic construction workshop or in

the home generally and can, in fact, be regarded
either as a valuable piece of testing equipment
or simply as a piece of audio gear. It can be used
for testing or using any radio or electronic
equipment that normally has no amplifier e.g., a
radio tuner or a signal generator and in other
ways such as testing microphones, gramophone
pick-ups and tape record/replay units etc. or
for guitar practice with electric guitars.

The amplifier described here is quite easy to
build even though the circuit may look a little
complex because of the mixture of pnp and npn
transistors. The- amplifier will provide up to
1 watt output into an 8 ohm loudspeaker
although any small speaker of say 5 to 15 ohms
can be used.

Two inputs are provided one being rated at
5mV which is suitable for low level signal
sources such as zog; ohm microphones or guitars
whilst the other input, because the impedance
is fairly high, can be used for ceramic or crystal
pickups, radio tuners or the output from a tape
recorder etc.

'Both inputs are connected, to the first stage of
the amplifier via a gain control (VR1) so that
signal levels can be adjusted to prevent over-
loading. The frequency response of the amplifier
is -3dB at 100Hz to -3dB at 10,000Hz, not
hi fi but certainly very acceptable for many
applications.

CIRCUIT
The circuit is shown in Fig. 1. One input (SK1)

is taken via RI which is an attenuator to provide
an input sensitivity of about 500mV and also a
fairly high input impedance. The other input
(SK2) goes straight to the gain control VR1 and
has a sensitivity of 5mV for 1 watt output from
the amplifier.

The input transistor (TR1) which is an npn
type, acts as a pre -amplifier and as a d.c. dif-
ference amplifier comparing the voltage derived
from the potential dividing network R6, R3 and
R2 with the voltage appearing between TR4
emitter and the common earth or positive supply
rail. The high loop gain of the circuit keeps the
small difference between these two voltages
constant so that one has a definite relationship
to the other regardless of spreads in the charac-

F.*

Approximate
cost of

components
£4 20 plus case

and loudspeaker
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,NO SIGNAL CURRENT AT 9V=10-15mA

I INPUT 11 SET

IINEUT 21 SK2

15 33

R3

RI
470 kll

TR1
AC127

R2
1.5kfi

Olin C2
10apF

RE

R7 22011

C4
0-01;dF

R5 2-2kfl

C3
800pF

Re
1.5ki2

R4 R9
0-5.a 5511

R

TR2

TR4
AC128

51(3

TR3
.4C-127

9V -

C7 as
2500pF

BY1641CS1

SCREEN

SI
IONI0F,1

1

LA 240Vti

E

Fig. 1. Complete circuit diagram of the General Purpose Audio Amplifier.

teristics of the transistors and small variations
in component values. Negative feedback is taken
via R5 and C4 from the output stage to the
emitter of TR1.

The amplifier circuit is powered from a 9V
positive earth supply provided by transformer
Ti, the bridge rectifier D1 -D4 and smoothing
capacitor C7 Note that as the amplifier draws

a fairly large current at peak power levels (for
a miniature transformer to supply) the trans-
former chosen has two 6V secondary windings
which are connected in parallel to maintain the
peak current requirements. If any transformer
other than the one specified is used, it must
have a 6V winding capable of supplying about
500m21 current.

Components ....
Resistors

R1 470Id.2 R6 2.2k0
R2 15k.(.2 R7 2200
R3 15k52 R8 1.5kil
R4 0.50 R9 560
R5 2.21d2 R10 1k0_

All ±10% W
Capacitors

C1 10/4F elect. 12V
C2 100pF elect. 12V
C3 800/iF elect. 12V
C4 0-01//F
C5 500pF elect. 12V
C6 500pF elect. 12V
C7 2,500pF elect. 12V

Variable Resistors
VR1 101d2 log. carbon
VR2 1000 skeleton preset

Semiconductors
TR1 AC127 germanium npn
TR2 AC128 germanium pnp
TR3 AC127 germanium npn
TR4 AC128 germanium pnp

ESIIOP
TALK

D1 -D4 BY154/CSI or similar 50V, 0-5A bridge
rectifier.

Miscellaneous
SK1 Single phono socket
SK2 Single phono socket
SK3 Two-way connector for LS1
LS 811 5 to 8 inch moving coil loudspeaker

capable of handling 1W. (5 to 1551 can
be used).

TI 240V primary 6V, 500mA scconddr,
(Eagle type MT280 or similar-see
text).

S1 Single pole mains on, off switch.
LP1 Mains neon indicator (incorporating

resistor)
Case, 7 x 5 x 3 inches-universal chassis
parts CU158 (2 off) CU145 (2 off), CU147 (2 off),
control knob, heatsink clips, standard TO1
type (2 off), 0.15 inch matrix plain perforated
Veroboard, 5 4i inches and n 2i inches,
aluminium angle for fixing brackets, con-
necting wire, 3 core mains lead and fused
plug, 4BA fixings.
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PANEL
NEON LOUDSPEAKER

TERMINALS
(LP1) (SK3)

GAIN (Sq.
CONTROL ON/OFF

(VR1) SWITCH

7"

Fig. 2. Front panel details.

Fig. 3 Layout and wiring of the amplifier com-
ponent board.
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Fig. 4. Layout and wiring of the power supply.

CONSTRUCTION
The prototype, as shown in the photographs,

and Figs. 2 to 5, was housed in a box measuring
7 x 5 x 3 inches made from Rome Radio univer-
sal chassis parts. Any similar size box can be
used. The front panel, which carries the amplifier
and power supply circuit boards, as well as
input sockets and gain control should be made
up as shown in Fig. 2.

The amplifier itself is arranged on a plain
perforated circuit board measuring 5 x 412 inches,
as shown in Fig. 3. Great care must be taken over
wiring because of the d.c. coupling used through-
out and because two transistors are pnp and two
are npn and can only be differentiated by their
type number viz: TR1 and TR3 are npn (AC127)
and TR2 and TR4 are pnp (AC128). Connections
are shown in Fig. 3 together with details of the
heatsink for TR3 and TR4. Double check the
wiring and particularly the position and connec-
tion of the transistors.

The small heatsink used on TR3 and TR4 is
not suitable for continuous operation when the
amplifier is enclosed in the aluminium case. To
overcome this a small bracket should be fixed
to the heatsink and this bracket screwed to the
case by means of a self tapping screw. This will
ensure that the unit is kept cool at all times.

The power supply is assembled on a circuit
board measuring -314 x 234 inches as shown in
Fig. 4. This is fairly straight forward but note
the parallel connection of the two 6V secondary
windings of the MT280 transformer Ti.

The two circuit boards are positioned as shown
in the photographs and wired up as shown in
Fig. 5, which also shows the connections to the
panel components; VR1 (gain control), the two
input sockets, the loudspeaker terminals and
mains on -off switch etc.
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Fig. 5. Layout and wiring of the complete
amplifier. Shown for clarity, with boards
removed.



TESTING
It would be best to first check the power

supply voltage by disconnecting the negative rail
from the amplifier board and measuring the
voltage between the power supply negative and
positive i.e., across C7. This should be about 9V.

If a milli -amp meter is available connect at the
starred point in Fig. 5 i.e., between the power
supply negative (C7) and the negative rail of
the amplifier board. With the supply on and with
VR1 turned off, the current to the amplifier.
should le set to about 12mA by adjusting the
preset VR2. If no milli -amp meter is available
set VR2 with its slider to midway position.

Those able to check voltage and current
should be able to obtain readings approximately
equal to those shown in Table 1.

Table 1: Amplifier Test Measurements

Measurement Current

Supply standing current
(no input signal) 10- 15mA

Supply current (maximum
power output) 100-150mA

Measurement (no input) Voltage

Supply
TR1 base

emitter
collector

TR2 base
emitter
collector

TR3 base
emitter
collector

TR4 base
emitter
collector

9V
4V

4.2V
0.4V
0.4V
0.25V
4-8V
4.8V
4.9V

OV
5.2V
4.9V

9V

As mentioned earlier the loudspeaker may be
any small 5 or 8 inch type of 5, 8, or 15 ohms
impedance (preferably 8 ohms for optimum per-
formance) capable of handling 1 watt. It should
be housed in a suitable enclosure which may be
a plywood box of about 12 by 12 inches (front)
by about 6 inches deep and closed in at the back.
The amplifier will operate well with the MW/LW
Radio Tuner (described in September 1972 E.E.)
and could be used for monitoring during tape
recording as well as the various applications out-
lined at the beginning of this article.

SAFETY
When operating the amplifier the loudspeaker

should not be disconnected, nor should the out-
put be short circuited as this could result in
damage to the output transistors.

The amplifier should be connected to the
mains supply by way of a three core mains lead
and a mains plug fused at 12 amp. The chassis
of the amplifier should be earthed as shown and
the unit should not be used with any a.c./d.c.
equipment such as a television or older type
valve record player, unless it is fitted with
proper amplifier output socket.

Good

Companions._

PE
Yes indeed, Practical Electronics and Everyday
Electronics are very good companions.

Under a single editorship, these two magazines are
planned to complement each other.

Together they cover the widest needs of amateurs-
from the elementary to the advanced level-for up-to-
date technical information and sound practical
designs.

The April issue of P.E. is now on sale. It includes these
two simple projects,
A Security Alarm for the home
A Mains Powered Battery Eliminator.

The May issue of P.E. on sale April 13 will feature 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 will also contain a Free Wall Chart
giving details of electronic display devices.

To avoid possible disappointment, place an order_
with your newsagent now.

ELECTRON CS
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NUCLEUS CONTAINING 11
POSITIVE CHARGES (PROTONS)
AND 12 NEUTRONS

ELECTRONS

3rd ORBIT OR
SHELL

Fig. 1. The spatial arrangement (schematic) of
electrons in an atom of sodium.

discrete amount of energy in the process.
As an analogy, think of a lift in a department

store moving up and down; in order to move up
a floor the lift motor must be supplied with
power (e.g. electricity), but to move down again
a floor the motor can act as a generator and
supply power since the lift can "freewheel"
down as it were, under its own weight.

In ideal circumstances, we should be able to
say that the particular amount of power
originally supplied to the lift in ascending would
be given out again by the lift in descending.

VISUAL ENERGY CHANGE
We can show this on this sub -atomic scale,

too. Sprinkle a few crystals of any compound of
sodium, for example, table salt (sodium chloride)

A model of sodium chloride with Bohr orbits-
lattice.
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or washing soda (sodium carbonate) into a flame,
a pronounced yellow colour will be given to the
flame.

At first, some of the electrons in the sodium
constituent of the compound will be promoted
to higher energy levels as heat energy of the
flame is supplied to them. However, they soon
re -occupy their original orbits and, in doing so,
they emit the energy (which just 'happens to be
yellow light) that was originally donated to them
to enable them to transit.

Since this energy output, in the form of
emitted light, is found to be characteristic of
the atoms present in a specimen (e.g. the sodium
ion has an energy output corresponding to a
particular yellow light), then unknown samples
can be analysed on this basis. This is the tech-
nique used with the spectroscope and related
instruments. (Fig. 2).

Although the straightforward Bohr theory
became much more complicated  when electrons
were found to have properties associated with
waves (see later), its essence can be readily
understood.

RADIATED
ELECTROMAGNETIC

ENERGY

ABSORBED
ELECTROMAGNETIC

ENERGY

Fig. 2. Simple arrangement of two energy levels
in an atom.

This concept of energy levels in atoms can be
used to explain a wide range of phenomena
from how a laser operates to the reasons for
electrical conduction, insulation, and semi -
conduction.

CONDUCTORS, INSULATORS AND
SEMICONDUCTORS

All solids are made up of regular arrange-
ments of atoms called lattices. As a result of the
atoms being packed quite closely together in a
lattice, the narrow energy levels of each indivi-
dual atom merge together with the equivalent
levels of the other atoms, and comparatively
wide energy bands are formed.

The energy band which holds the outer
electrons in each atom, or valency electrons, is
called the valence band, but as there are energy
levels with no electrons, there are also empty
energy bands.
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VALENCE BAND
(HALF -EMPTY)

CONDUCTOR

EMPTY BANDS

VALENCE BAND
(FILLED)

INSULATOR SEMICONDUCTOR

Fig. 3. Energy band diagrams. Note the relative
spacing of the empty bands and valence band in
the insulator and conductor.

Now, for conduction to take place in a solid
(i.e. the flow of current under an applied electro-
motive force) the valence electrons must be
given enough energy to lift themselves into a
higher energy level and thus move from atom
to atom in the solid. This movement of charges
constitutes an electric current. (Fig. 3.)

Electrons in conductors have no difficulty in
doing this, since for a variety of reasons the
valence band is half -empty. Hence, empty energy
levels are easily accessible to the valence
electrons, and they consequently need little
energy to transfer.

On the other hand, insulators have no partially -
empty bands and hence to reach empty energy
levels, the valence electrons must reach a com-
pletely separate, empty band and this requires
quite a lot of energy not normally available from
low -voltage sources. No conduction, therefore,
takes place.

Valence electrons in semiconductors require
less energy to transfer, for although their
structure is roughly similar to insulators, the
space between the valence band and the next
empty band of higher energy is relatively
narrow. Indeed, the heat energy associated with
room temperature can provide this energy, ie.
the substance conducts, while at very low tem-
peratures insufficient energy is provided and
therefore the semiconductor becomes an insu-
lator.

The properties of a semiconductor can be
modified by the introduction of carefully con-
trolled, minute amounts of impurity atoms. The
latter alter the natural arrangement of energy
levels by introducing new levels and produce
the familiar p and n type semiconductor so vital
for the operation of the transistor.

PHYSICAL PROPERTIES
The electron is an extremely minute particle
almost two thousand times lighter than the

proton. In fact, it belongs to a class of sub -atomic
particles called leptons or light particles.

Although G. J. Stoney postulated the exist-
ence of the electron as the fundamental particle
of electricity in 1881, the existence of the

particle was confirmed and an estimation made
of its mass by J. J. Thomson at Cambridge in
1897. He was investigating rays from the' cathode
in a vacuum tube, and in a famous experiment
he used apparatus not far removed from today's
cathode-ray tube to determine their charge -to -
mass ratio.

The electron's charge was determined accur-
ately later by R. A. Millikan in the United States
of America. Both physicists were awarded the
Nobel Prize for their work.

Upper photograph: The discoverer of the elec-
tron-J. J. Thomson. Lower, his apparatus for
the determination of the charge to mass ratio of
the electron.

QUANTIZATION
An interesting point to note is the basic

nature of the electron's charge. No charged
particle has yet been discovered that carries a
charge less than that (numerically) of the
electron, although physicists are presently sug-
gesting that such fractionally -charged particles
may exist called quarks in order to explain the
structure of some strange particles.

The same point also applies to another pro-
perty of the electron-its spin. The electron,
besides orbiting the nucleus also appears to
spin on its own axis, rather like a top, and this
spin must always have a definite positive or
negative value, corresponding to the "directions",
as it were, in which it actually spins. It is found
that any particle which possesses spin can only
have this numerical value or simple multiples
of it.
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We say that properties, such as charge and
spin, for which certain values only exist, are
quantized.

Remote as they seem, these properties are
related to many everyday phenomena; spin, for
example, is thought to give rise to magnetism
in some metals.

Table 1: The Electron

Parameter Numerical value

Charge (e)
Rest mass (m0)
Charge to mass

ratio (e/m)

1 6 x 10-12 coulombs
9.11 x 10-" kilogrammes
1.76 x 10" coulombs/

kilogramme

PRODUCTION OF ELECTRONS
(1) THERMIONIC EMISSION

Thermionic emission, as the name implies, is
emission by heat. This takes place in ordinary
valves end electron guns e.g. in cathode ray -
tubes.

In a simple diode valve, the nickel cathode
is usually heated by a filament causing it to
emit electrons in much the same way as heat
energy causes liquids to evaporate. The elec-
trons thus produced collect around the cathode
until a positively biased anode attracts them
and thus enables current to flow.

However, a negatively -biased anode (with
respect to the cathode) repels these electrons
back to the cathode, and no current flows, i.e.
the device is a simple rectifier.

ELECTRON FLOW

TO HEATING
CIRCUIT

NO ELECTRON FLOW

Fig. 4. The diode valve, thermionic emission.

(2) PHOTOELECTRIC EMISSION
Electromagnetic radiation, e.g. light above a

certain frequency, incident on certain elements
(e.g. zinc) causes electrons to be emitted from
the element. This phenomenon is known as the
photoelectric effect and the emission as photo-
electric emission.

It can be explained in terms of the minimum
energy required to remove an electron from a
particular energy level in an atom of the
element, and it is used to advantage in the

various types of photoelectric cell or photocell
e.g. the selenium solar cell which is used to
produce electricity to power some spacecraft.

(3) RADIOACTIVE DECAY
Some forms of the elements called isotopes

are radioactive, that is, their atoms are so un-
stable that they spontaneously break up or
decay to yield simpler entities.

Such decay, if it involves the production of
electrons, is sometimes described as Beta decay,
and it is thought to operate by a neutron inside
an atom decaying to an electron, proton and
a mysterious, ghostly particle called an anti-
neutrino, which has no charge and travels at
the speed of light.

Stereoscopic photo of electron tracks using a
cloud chamber.

DETECTION OF ELECTRONS
Once electrons have been produced they must

obviously be detected and tracked. Ideally, we
should like to see the paths of the particles as
they interact with each other but we are talk-
ing of times of the order of minute fractions
of a second and of particles whose size is almost
infinitesimal.

However, in an indirect way, we can effec-
tively see the progression of the reactions and
to do this instruments called cloud chambers
and bubble chambers are used.

The operation of the bubble -chamber will be
described as it has largely superseded the cloud
chamber for experimental purposes, although
both are based on largely the same principle.

THE BUBBLE CHAMBER
In a bubble chamber, which is basically a big

tank, liquid hydrogen is heated under pressure
until it is just about to boil. Then the pressure
is suddenly reduced and this places the liquid
hydrogen into what is known as a "superheated
state", i.e. it is for a short time considerably
above its boiling point at that lower pressure.

To show that the boiling point of a liquid
increases as the external pressure increases,
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The Brookhaven 20 inch bubble chamber, New
York.

think of an ordinary pressure -cooker in which
it is possible to heat food well above the boiling
point of water at normal pressure because the
pressure inside is higher and so dictates that
the water should boil at a greater temperature.

In the bubble chamber, the liquid hydrogen's
temperature is such that bubbles will form
around any alien body (e.g. dust, or charged
hydrogen ions) so if an electron hurtles through
the chamber, being charged, it will knock out
some electrons from the hydrogen atoms and
the latter will then become positively charged
ions.

Bubbles will form around these ions and they
will clearly define the path of the original elec-
tron.

In other words, the apparatus is arranged so
that boiling takes place selectively along the
electron's track which can be seen and photo-
graphed as a line of bubbles. To make the
bubbles, however, the original particle must be
charged.

USE OF BUBBLE CHAMBER
PHOTOGRAPHS

The courses of many reactions can be inferred
from bubble chamber photographs; for example,
if a track apparently starts from nowhere in
the picture, it can be deduced that an uncharged
particle or non -ionizing radiation gave rise to
the charged particle which made the track.

Very often, a bubble chamber is used in con-
junction with an electromagnet to study the
way a particle behaves in a magnetic field. A
curved track will be produced by the particle
and an examination of this yields mass, charge
(oppositely -charged particles curve in different
directions), momentum (mass multiplied by
velocity) and other information about it.

Thus, although other instruments exist for
the detection of charged particles, it will be
seen that the bubble chamber is one of the
most usefuL
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Bubble chamber photograph of electron/positron
pair creation and other tracks.

WAVE ASPECT OF THE ELECTRON
In the 1920's, the electron and all other par-

ticles were shown to behave like light itself and
have both a particle and a wave aspect. This
amazing and apparently contradictory situation
arose because electrons were found to exhibit
diffraction, a property associated with waves.

If light rays from a single source and of the
Same wavelength are allowed to pass through
two (or more) small slits which are close to-
gether, each slit will act as a source itself and
the waves emerging from the slits will interfere
with each other (i.e. alternately reinforce and
Photograph showing electron diffraction rings
produced by gold foil.



destroy each other) so that an image of light
and dark bands forms on a screen placed in
front of the slits.

Diffraction also occurs if a beam of electrons
are projected through a metal foil, for example.
The spaces between the atoms act as very tiny
slits and the scattered electrons will build up a
series of concentric rings on a suitably placed
photographic plate as a result of being dif-
fracted by the lattices in many directions.

Diffraction experiments such as this sug-
gested that the wave associated with the elec.,
tron possessed a wavelength of the order 10-'2m.

As a result of this very difficult concept, first
put forward by Louis de Broglie and developed
by Erwin SchrOdinger's wave mechanics, the
philosophy of the atom was totally changed.
Instead of speaking of definite electron orbits
in the atom, we must speak of orbiting electron
clouds separated by discrete intervals of energy
which represent the probability of the electron's
position at a given moment. .

Werner Heisenberg also showed it was impos-
sible to know both the exact position and
velocity of an electron at the same time, since
by examining the particle one must disturb,
and therefore change its energy.

ELECTRON MICROSCOPE
A more familiar result is the electron micro-

scope (EVERYDAY ELECTRONICS, July 1972) which
can be used to examine very small objects. This
is because the waves associated with the elec-
tron have a much shorter wavelength than those
of visible light on which the optical micro-
scope depends, and hence its resolving power
is greater.

As an analogy, think of the very small effect
that the medium-sized ruts in a road would pro-
duce if you were driving a tractor with huge
wheels, but you would soon discover they exist
if you were trying to ride a bicycle with very
small wheels across them.

ANTIMATTER -THE POSITRON
In 1928, P. A. M. Dirac formulated a brilliant

theory that indicated that every particle in exis-
tence should have its own "antiparticle"-its
identical twin in every respect except that it
would be oppositely charged.

Thus, the antiparticle of our, ordinary, nega-
tive electron would be a positive electron, or
positron, as it came to be known.

The theory was triumphantly proved correct
when in 1932, C. D. Anderson identified the
positron in cloud chamber studies.

A simple analogy may help the reader to
grasp the relationships between an electron and
a positron but it must not be taken too literally.

Imagine a metal tray, the sort with groups
of cup -shaped depressions, that are sometimes
used to bake small pies for example. If all the
192

"PIE BAKING TRAY"

depressions were filled with pies that fitted them
exactly, and you ignored the different textures
of metal and pie you could not tell the difference
between pie and tray, by touch alone.

However, if the pie was lifted from the
depression you could immediately distinguish
them merely by touch, the pie having a lower
convex surface, the depression an upper con-
cave surface. From something that was not
detectable, we arrived at two things which
were (Fig. 5). PIE (ELECTRON)

11
DEPRESSION (POSITRON)

Fig. 5. Analogy of electron -positron pair creation.

ELECTRON -POSITRON PAIR
In a similar way, it was theorized that the

positron bears largely the same relation to the
electron, as does the depression to the pie
which occupies it.

As in the first instance, the electron and
positron are undetectable in normal space, but
if energy, in the form of electromagnetic radia-
tion called gamma rays, is supplied, the elec-
tron is removed and exists independently from
the vacancy it occupied i.e. the positron.

The process is called "pair -creation", and
both particles can be identified in a bubble
chamber.

However, the process is reversible-if an
electron collides with a positron, both are des-
troyed and their matter liberated as energy.
This is called "pair -destruction" and because
ordinary matter is by far the more abundant
of the two in our universe, free positrons have
extremely short existences.

Positron -electron pairs are formed when
cosmic rays, which originate from outer space,
impinge upon our atmosphere. A cosmic ray
"shower" takes place with many pair -creations
and destructions.

It is interesting to note that the positron was
discovered by cosmic ray studies.

Physicists believe that the phenomena of
antimatter may even be involved with the flow
of "time" itself, and the possibility of other
universes, besides our own, in existence.

UNLIMITED ADVANCES
We have seen some features of the strange

world of the electron. If this knowledge can
be developed by physicists and then applied (as
was brilliantly done in the invention of the
transistor), the future indicates almost unlimited
advances in electronics.
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BASIC
Electricity

The Transformer and Domestic Electricity By Maureen

ATRANSFORMER is a device for changing the
voltage level of an alternating supply and

utilises the principle of induction caused by a
change in magnetic field-similar to that des-
cribed last month.

It consists of two coils of wire-electrically
isolated from each other-wound on a core of
magnetic material; this core, like that of a motor
armature, is made up from laminated sheets of
soft iron that are usually punched in the form
of a shape that will interlock with itself to give
a strong support to the coil, see Fig. 6.1. One coil
is called the primary and the other the
secondary.

Fig. 6.1. Interlocking transformer laminations are
stacked together through the bobbin and clamped
firmly.
Everyday Electronics, April 1973
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TRANSFORMER ACTION
If an alternating current is passed through the

primary (from an alternating voltage source),
the magnetic field strength through the core also
alternates and this constantly changing field
strength induces an e.m.f. across the secondary
winding which can be used to make a current
flow in an external circuit.

If there are more turns on the secondary than
the primary, the voltage output will be greater
than the input by more or less the ratio of turns.
You cannot get power for nothing and although
the output voltage will be higher in the instance
quoted, the current that the secondary can
supply will be less.

Having less turns on the secondary than on
the primary you can get a lower output voltage
at higher current. To all intents and purposes,
the input voltage multiplied by the input cur-
rent will equal the output voltage multiplied
by the output current.

As voltage multiplied by current gives us
power we can say that a transformer will convert
voltage levels with virtually no power loss, i.e.
it is a very efficient process.

In actual fact there is always a small amount
of power loss caused by electrical currents
induced within the core itself and these dissi-
pate themselves as heat. Laminating the core
and insulating the laminations from each other
reduces these currents-called eddy currents,
and one of the qualities of a transformer is its
ability to avoid these core losses.

APPLICATIONS
Transformers (see Fig. 6.2) have many applica-

tions in electronics, the most common being to
convert the 50Hz mains voltage to a low level so
that we can drive transistor circuits.

A lesser understood application is to give
electrical isolation between a piece of equipment
and the mains. Many early radio sets were a.c./
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Fig. 6.2. Transformers: (a) Multiple tapped mains
(b) low voltage tapped booster (c) and (d) tran-
sistor radio matching types.
d.c. and did not have transformers in them;
older readers will probably remember the warn-
ings on the back of such sets that the chassis
could be live and there was a risk of electrocu-
tion if the metalwork of the chassis was touched.

We do not find this very frequently in radio
sets today but the non -isolated television set is
still with us and the unwary should never
attempt to touch the chassis of any television
set while it is plugged into the mains.

Many people tend to think that it is only the
25,000 volts inside the set that' is dangerous;
although it is, the dangers from a live chassis
can be just as lethal.

MATCHING
Transformers are also used in what we might

call low power circuits in instances where we
might need a reasonable voltage at fairly low
current from a source that produces a very low
voltage at reasonable current. This is typical
of low impedance microphones (impedance
being the resistance to alternating current) and
frequently one has to match a microphone to an
amplifier by means of a transformer.

A very common everyday type of transformer
is the bell transformer that has several output

Fig. 6.3. How electricity is
brought to your house from
the power station.

voltages available-these are generated simply
by having a secondary coil with tappings taken
from it at required intervals.

A.C. NECESSARY
A transformer cannot give an output voltage

unless the input current, and hence the field in
the core, is varying, therefore you cannot step
up, or step down the voltage of a battery
directly.

This can be done indirectly by using the
battery to power an oscillator that produces a
varying current and then this current is applied
to a transformer. This type of circuit is called
a static inverter and is used frequently to drive
fluorescent light tubes from car batteries.

ELECTRICITY TO YOUR HOME
Transformers have enabled the Central Elec-

tricity Board to overcome one of the problems
in the distribution of electricity throughout the
country (see Fig. 6.3).

Electric current flowing through a wire causes
heat, and this is equivalent to a loss of power;
it is therefore more efficient when carrying
current over long distances in overhead wires
to keep the current as low as possible.

However, the recipients of the current still
need power and the low current is compensated
for by having it at very high voltages.

Usually the voltage produced at the generat-
ing station is stepped up by a transformer to
132,000 or 264,000 volts before being fed to the
overhead cables of the national grid.

At major sub -stations this is s.-epped down to
one or two thousand volts (kV) for local distri-
bution by underground cable to the minor sub-
stations such as the unmanned units in your
village or at the end of the road. Here the
voltage is transformed down again to the 240
volts we are all familiar with.

The supply enters your house on two wires,
but usually there is a third most important wire
which, although it carries no current in the
usual sense, is of great importance to your
safety; this is the earth wire, but more about
this later.

OVERHEAD CABLES
264,000V

TRANSFORMER

WFIT:
-

A IN '4-....SoSkrIP.

SUB-STATION
"fr

UNDERGROUND
CABLES

STEP-DOWN
TRANSFORMER

UNDERGROUND
CABLES

DOMESTIC
SUPPLIES
240V

STEP- DOWN
TRANSFORMER
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EARTH WIRE
The two wires that carry the main current

into your house have designating names, one is
called neutral and the other line (live).

As mentioned .previously voltages are always
measured with respect to something, because
voltages are differences in potential between two
points in a circuit. When considering electrical
power on a reasonable scale one can say that
the earth around us can be taken as a fairly
stable potential reference.

The potential difference between the neutral
line and earth is usually very small (there is
always some difference-contrary to some
people's belief) and never more than a volt or
two in the worst case. Although you should
never do it, you could, in theory, touch the
neutral mains wire and not get an electric shock.

On the other hand the mains line lead has
a varying potential difference between it and
neutral and this 50Hz voltage gives rise to a
sort of average level known as the r.m.s. level
( r.m.s. stands for root mean -square) and this is
usually 240 volts.

Because we are considering an alternating
supply, this means that the mains line is varying
by plus and minus 240 volts r.m.s. with respect
to neutral which is to all intents and purposes,
with respect to earth.

We have mentioned that the 240 volts is a
sort of average and in actual fact the line
voltage can rise to a peak of about 380 volts at
the peaks of each cycle. Touching the line con-
nection to the mains, and you are assured of
getting a very nasty electric shock.

Obviously there is a big difference between
the line and neutral wires and this is why one
must take special care to see that they are con-
nected to -an appliance the right way round. The
appliance will work quite satisfactorily if the
leads are reversed but it immediately becomes
dangerous.

POINTS TO NOTE
All pieces of equipment, whether they are

electric clocks, drills, radios or record players
should be connected to the mains with a fuse in
the line lead and in most instances the case (if
it is metal) should have a good connection made
between it and earth.

If a wire becomes loose inside the equipment,
or it overheats and insulation starts to melt,
there is a chance that the dangerous line lead
might short circuit to the metal case; if you
picked up the appliance and there was not a
good earth connection, and you were in contact
with the earth, concrete floor, or worse still,
water in the bathroom, the 240 volts potential
difference between line and earth would be
applied across you and current would flow-this
is what gives an electric shock.

Most of us have had a mild electric shock and
Everyday Electronics, April 1973

have survived; why were we not killed? The
answer is quite simple-we were very lucky
because we probably did not make a very good
connection to ground and the current that
flowed through us was not very great. Tap water
is a conductor of electricity and is also very well
connected to ground through underground
pipes, hence electric shocks in the bathroom are
invariably serious and frequently fatal.

If, however, the case of the equipment is
already connected to a good earth, the mains
line will short directly to ground and a very
high current will flow through the case and the
earth wire-thus by-passing you.

This heavy current flows down the line lead
and through the fuse which is made of low melt-
ing point wire and the heavy current rapidly
heats up. the fuse wire until it melts and breaks
the circuit (via the fuse) on the line side.

A fuse can be made to have different amounts
of current above which it will blow and one
should always use a fuse with a current rating
just higher than the current eouinment will
usually draw; then, even though you may not
get a catastrophic short to earth, any sign of
perished insulation etc, that gives rise to an
increase in current will cause the fuse to melt
-a good early indication that something needs
attention.

Many people are tempted to replace the fuse
with one of a higher current, this should never
be done because the fuse blowing in the first
place indicates a fault which should be rectified
before the equipment is used again.

Fig. 6.4. Schematic drawing of part of a house-
hold "ring main".
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BLUE
(NEUTRAL)

YELLOW 8 GREEN (EARTH)

BROWN (LINE)

Fig. 6.5. Shows a 13A square -pin ring main plug with colour
identification of the line, neutral and earth wires.

MODERN DOMESTIC WIRING
Modern houses have a central fuse box with

high current fuses feeding mains into ring main
circuits around the house; these are recognised
because they use the now common square -pin
sockets and plugs see Fig. 6.5.

These sockets are designed to carry an
absolute maximum current of 13 amperes, but
because not all pieces of equipment need this
sort of current, the plugs that are used with
these sockets have a fuse cartridge that can
have a rating of anything from 1 amp up to
the maximum of 13 amps.

The fuse you use should be carefully matched
to the appliance that is to be connected via
that plug. Most of these plugs are supplied with
a 13 amp fuse but this should not be used if
you are going to run, say, a table lamp; a 2 amp
fuse would be more than adequate.

CALCULATION
Most pieces of equipment you buy indicate

the amount of current they draw, but in some
cases this is quoted indirectly as the amount of
power they consume. This is measured in watts
or thousands of watts (kilowatts). You can,
however, calculate the current quite simply by
dividing the number of watts by the supply
voltage to arrive at the current.

For example, a 2,500 watt electric fire running
from a 240 volt supply will draw a current of
3,500 amps, which is about 10.5 amps; a 100
240

watt electric light bulb on the same supply will
draw just under half an amp.

196

OLDER HOUSE WIRING
In older houses where round pin plugs are

still in use, the circuit is protected by a fuse in
the fuse box; these are usually rated at 5, 10
or 15 amps-depending on the type of circuit
and on the thickness of wire used in the house
wiring.

These plugs must be used with special care
because it is too easy to break the rules and
have a serious accident.

If you used a 3 kilowatt electric fire on a
5 amp circuit (and had quite wrongly substituted
a 15 amp fuse in the fuse box), the fire would
probably work and you might think all was
well but this definitely would not be the case.

For a start, the plug would get hot and start
to smoulder and worse still, the wiring behind
the walls and perhaps along the wooden floor
joists would also get hot, possibly red hot, and
a major fire could start before you were aware
of the danger.

ADAPTORS
Adaptors are available to extend the outputs

from either square pin or round pin sockets.
These are very useful but are a temptation to
the unwary. Although several appliances can
be plugged in where only one was previously,
the supply wire in the wall is still the same and
cannot carry any more current than the maxi-
mum quoted for the single socket.

Electricity in the house is a wonderful ally.
but a dangerous enemy. Handled with care and
in a sensible way it is quite safe, but the basic
rules must be adhered to, to the letter, other-
wise very unpleasant accidents can occur.
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A simple control to dim a lamp.
Tms simple design was created to meet two

main requirements, namely to provide a dim
light for use as a night light, television light or
for illumination in a child's bedroom, whilst still
providing full brilliance at the touch of a switch.

To enable the unit to be versatile it was de-
cided to mount the switch in a separate case
into which any lamp with a bulb of 200 watts or
less may be plugged. The unit contains one
switch to change from full to half power and a
neon indicator to show when it is connected to
the mains.

CIRCUIT DESCRIPTION
The circuit (Fig. 1) is so simple that it requires

very little explanation. Switch Si is used to
change from full to half power; in one position it
connects the lamp directly across the mains
supply, in the other position it connects the lamp
in series with diode D1 across the supply.

Let us assume the diode to be perfect i.e. when
the cathode is negative with respect to the anode
(Fig. 2a) the diode is considered as a short
circuit. When the cathode is positive with res-
pect to the anode (Fig 2b) the diode acts as an
open circuit. However this circuit employs a.c.
mains supply across the diode so the polarity
Everyday Electronics, April 1973

across the diode will be alternating equally in
either direction. Therefore for half the supply
wave, the diode will be open circuit and for the
other half it will be a short circuit, consequently
the voltage across the lamp during a series of
sine waves will be as shown in Fig. 3. This is
known as half -wave rectification and the shape
of the wave is known as pulsating d.c.

In terms of input and output voltages the
mean d.c. output is 0.45 times the r.m.s. input
i.e. 240 X 0.45=108V d.c.

Fig. 1. Circuit diagram of the Night Light Switch.

LAMP
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Fig. 2. Biasing of the diode (a) acts as a short
circuit (b) as an open circuit.

+v

Fig. 3. Resultant output waveform with the
diode in an a.c. circuit.

EARTH TAG

GROMMET

ALUMINIUM CASE

/ TO MAINS

Fig. 4. Layout and wiring
of the Night Light Switch
in a metal case with earth
and fuse.
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Thus by switching the diode in circuit we are
dropping the voltage level to the bulb by more
than half.

BRIGHTNESS
To calculate the effect this will have on the

brightness of the lamp we must calculate the
wattage used by particular lamps. Using the
formulae

v2
where V is the voltage across the

R
lamp (108V) and R is the resistance of the lamp
we can find the wattage. The resistance of the

112lamp can be calculated by the formulae -
W

where V is the normal rated voltage of the bulb
and W the normal wattage.

Hence for a 100W, 240V lamp the resistance
is

240 x240
- 576 ohms

100

Thus the resultant wattage will be
240 x 240 - 20 watts

576

This figure is only a rough estimate as the
actual resistance of the lamp varies with tem-
perature apd since, in the second case, the lamp
is operatea at a lower temperature than is nor-
mal, its resistance will not be exactly the same.
However, it can be seen that the diode, which
dissipates virtually no power, is reducing the
lamp output by some 80 per cent.

As mentioned above, the diode dissipates vir-
tually no power and hence not only is the out-
put reduced by about 80 per cent, the power
consumed is also reduced by a similar amount.

CONSTRUCTION
The main thing to remember when construct-

ing the unit is that mains voltage is employed
and hence care must be taken to make sure the
unit is safe. There are two ways of doing this;
installing all the components inside an insulated
plastic case or installing the components in a
metal case which is properly earthed and with
a fused supply.

The first method is probably the best, provided
a suitable container that can be securely fixed
together can be found. However, since small
aluminium boxes are available from most corn -

ponent suppliers and- a fuse is never a bad pre-
caution, we shall detail construction in an
aluminium case as shown in Fig. 4.

Commence construction by cutting the case
to hold Si, LP1 and SK1, the earth tag and a
grommet for the three core mains lead to the
supply. Next mount the components as shown
and then wire them up, together with Dl; the
polarity of the diode is not important.

Check all connections and make sure that the
earthing tag is making good contact to the case
and is wired to the earth pin of a three pin plug.
Insert a 1 amp fuse, plug a lamp into SKI (not
more than 200W bulb) and switch on. Change S1
from "half" to full power or vice versa and
check the brilliance of the lamp.

If the fuse blows for any reason, indicator LP1
will extinguish, in such cases disconnect the
mains supply and check the unit for faults before
replacing FS1.

The unit can be used on all lamps-except
fluorescent types-of up to 200W. Slight flicker-
ing may be noticed with the lamp on reduced
power. This was not found to be annoying on
the prototype unit. CI

Components
SHOP
'FALK

Diode
D1 400V 1A silicon type

Switch
S1 Single pole double throw mains toggle

type

N eon
LP1 Mains indicator incorporating resistor

Socket
SK1 Two-way mains light socket (panel

mounting)

Fuse
FSI Miniature fuse holder and 1 amp fuse

Miscellaneous
Case-metal or plastic approx 3 x 2
inches (see text), three core mains lead,
mains plug, earth tag, 4BA fixing.

PLEAT
TAKE NOTE

Egg Timer (March 1973 issue) a link should be
made between Cl (negative) and the earth tag.
The N and L on the mains lead should be
transposed.

Beta Treble Boost and Fuzz (January 1973) a
better fuzz may be produced if R2 is reduced;
in some cases to as low as IS kilohms.
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A useful unit to add to your car's
indicator system.

ALTHOU(;11 most modern -car indicator systems
are self cancelling with visual indication

and audible indication (the "click" produced
in the flasher unit) that the indicators are
operating, this is quite often not enough.

You will often see a car being driven along
a straight road with one indicator flashing when
the driver has no intention of turning or pulling
in. It has been left on accidentally when the
self -cancelling mechanism didn't work, the
visual indication is obscured by reflection and
the "click" drowned by either engine or wind
noise or even the radio.

It would therefore be helpful to the driver,
and safer, for himself and others, if a distinct
tone was evident when the indicators were
activated, and remained on until the indicators
were switched off.

This is what the Indicator Audible Warning
unit provides when wired up to the car indicator
system.

By P. E. J. Lacey

As can be seen, the unit uses only eight com-
ponents and is very easy to construct; current
consumption is only 30mA and operation will
not generate interference on the radio.

PRINCIPLE OF OPERATION
The complete circuit diagram of the Indicator

Audible Warning unit is shown in Fig. 1.
Transistors TR1 and TR2, both connected in
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Fig. 1. The complete circuit diagram of the
Indicator Audible Warning unit. Switch SI is

part of the car's in-built indicator system.

the common emitter mode, form a non -invert-
ing compound amplifier in which voltage gain
from TR1 collector is passed to TR2 base.

Transistor TM inverts the signal and TR2
re -inverts it so there is no overall inversion.
Because of this, positive feedback is provided
through the combination of R2 and Cl, and the
circuit oscillates.

Resistor R1 provides forward bias for TR1
and hence TR2. Excessive current is prevented
from flowing through TR1, and TR2 base, by
inclusion of resistor R3. The other resistor R4
ensures complete turn-off of TR2 by bypassing
leakage currents.

In some respects the circuit's operation is
similar to a conventional multivibrator, but the
circuit is assymetrical, and the same capacitor,
Cl, is used to time both halves of the oscillatory
cycle.

When the circuit is switched on there is no
charge on Cl; resistor R1 biases TR1 into a
partially conducting state and thus TR1 turns
TR2 partially on.

Capacitor Cl then charges through R2, TR1's
base -emitter junction and TR2; this charging
current turns TR1 fully on and hence TR2 fully
on. Eventually Cl is fully charged (the loud-
speaker side being most positive), and this
charging current no longer flows. The tran-
sistors would return to their partially conduct-
ing state if it were not for the positive feedback
provided by R1 and Cl.

The potential at TR2 collector now changes
from almost zero volts towards -12V, and
this change is transferred to TM base via Cl
and R2; this is sufficient to turn TR1 off (and
hence TR2 off).

Now, previously Cl was charged to nearly
12V; when the transistors turn off, the loud-

speaker side of Cl is taken to -12V (via LS1)
and the other side must be (instantaneously)
at - 24V. The transistors remain in the off state
while Cl discharges to zero volts through LS1.
R2, and Rl. As soon as this happens TR1 begins
to conduct and the cycle repeats.

Thus it can be seen that the off -time is
determined by R2 and R1 with Cl, and the on -
time is determined by R2 with Cl.

CONSTRUCTION
The layout of the components on the Vero -

board is shown in Fig. 2. Begin assembly by
making the one cut-out necessary on the
reverse side of the Veroboard and drill the
fixing hole.

Insert the resistors and capacitor in the
positions indicated and solder. Solder on the
flying leads and solder the correct two to the
loudspeaker.

Next, using a heat shunt on the legs of the
transistors, solder the latter in position, paying
attention to the base connections of the tran-
sistors as shown.

CHECKING OPERATION
Check that there is no shorting of com-

ponents on the component side of the board.
and that there are no solder bridges shorting
adjacent copper strips on the reverse side of
the board.

The unit should now be tested before mount-
ing in the car. This is done quite easily by
connecting the battery leads to any battery
within the range 3 to 15 volts. When this is
done a tone should be heard in the loudspeaker.

The pitch of this tone can be, if required,
increased or decreased by decreasing or
increasing respectively, the value of Cl.

Resistors
R1 470ki2
R2 3.91d2
R3 22012
R4 10k1-2

All watt -- 10% carbon.

Capacitors
C1 0.01fiF

Transistors
TR1 BC108 silicon npn
TR2 AC128 germanium pnp

Miscellaneous
LS1 15-10012 miniature loudspeaker.
Veroboard, 10 X 9 holes x 01 in. matrix;
4BA nut, bolt and washer; connecting wire;
on/off switch (optional, see text).

Components ....

:4110P
TAM
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INDICATOR AUDIBLE

WARNING

Fig. 2. The layout and wiring
details of the components on
the Veroboard. Also shown are
the transistor base leadouts as
seen from the underside.

- - -

AC128

Photograph of the completed Indicator Audible
Warning unit.
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FIXING/WIRING IN THE CAR
. The unit can be used in cars with either nega-
tive or positive earth systems. Connect by means
of an earth tag and small nut and bolt the
appropriate supply lead to the bodywork of the
car. Ensure that a good connection is made.

The other supply lead should be connected to
the indicator warning bulb such that when the
indicators are set to operate, power is supplied to
the unit.

Consult the car electrical wiring diagram if
in any doubt before connection.

When in use in the car, the device will be
subject to considerable vibration and should
therefore be mounted on a piece of foam rubber
about half an inch thick; the dimensions of this
pad should be slightly larger than those of the
board itself; this will prevent shorting of the
board if mounted against the car bodywork. The
loudspeaker should be fixed in a similar fashion.

A further switch can be incorporated if
desired in one of the supply leads so that the
unit can be switched off when, for example, the
indicator system is undergoing maintenance.

In normal use, the Indicator Audible Warning
unit will "bleep" whenever the indicators are
switched on.

OTHER USES
This audible warning can be used for many

REME
TO USE 1-"tE.-

POSTCCLIF

BLUE REDAUDIBLE
WARNING

UNIT

OIL WARNING
LIGHT

112V CAR
I BATTERY

als
OIL WARNING

SWITCH IN CAR

RED AUDIBLE
WARNING

UNIT

OIL WARNING
LIGHT

or
112V CAR
I BATTERY

OIL WARNING
SWITCH IN CAR

Fig. 3. Wiring details for using the unit as an oil
warning indicator.

other applications such as : oil pressure warn-
ing; doorbell buzzer; morse practice oscillator;
darkroom timing indicator; intruder alarm and
many others.

When used for oil pressure warning, the unit
should be connected across the oil warning light
in the correct polarity mode depending on the
car's earthing system, see Fig. 3. El

ReadersLetters)Letters
Chemical Action

With reference to the article
by T. A. Lindsey on the U.H.F. TV
Aerial. While I cannot speak for
the efficiency of this aerial he
does use and suggest a rather
unfortunate combination of mat-
erials in its construction i.e. brass
fixings, galvanised Weldmesh
(this is mainly a zinc coating) and

an amendment to his design.
This, in the electrical contract-

ing industry, we have to be very
careful about.

Trusting that this magazine
will continue with its very good
work.

P. Ware,
Bristol.

aluminium angle. When these It was suggested that the Weld -
items get together in a damp or mesh could be painted for extra
wet atmosphere they set up an protection and that pop rivets
electrolytic action where the could be used for construction
material is eaten away ending in (the outside of these are alumin-
the collapse of the aerial with its ' ium). If brass screws are used it
attendant consequences; damage will help if they are cadmium
to property or person. plated. If Expamet is used with

I trust that you will bring this pop rivets the complete aerial
to his notice so that he may make will be aluminium.

Interference
I was very interested in your

article on Radio Control Trans-
mitter in your December edition.
I have built a single channel
transmitter and receiver before
but I was so pleased when I read
the article by Mr. D. Bollen, to
see it was crystal controlled, as
the previous transmitter I built
was of the super-regen type and
was very unsuitable when I came
to use it in conjunction with a
model boat and there were other
radio controlled models on the
lake.

My transmitter interferred with
other models and I had to pack
up. My son and I were both very
disappointed:

When I purchased the January
edition of EVERYDAY ELECTRONICS
and found that Mr. D. Bollen's
article for the receiver was for
the super-regen type I was very
disappointed, I felt my troubles
had started all over again in the
fact that other transmitters would
interfere with the receiver Mr.
Bollen describes.

Could you please put my fears
at rest with this matter and if this
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1Bis the case, could you get Mr.
ollen to let me have a radio con-

trolled receiver circuit using
crystal control, as he does say in
your December edition that, quote,
"The crystal X1 used in the proto-
type transmitter and receiver next
month". I would greatly appre-
ciate anything you could do for
me in this predicament.

G. A. Rawlinson
Wallasey

It is difficult to offer a great
deal of reassurance to Mr.
Rawlinson on the question of
interference between different
radio control systems in the
small area of, say, a boating lake.
So much depends on transmitter
power output and depth of modu-
lation, as well as receiver sensi-
tivity and selectivity, and this
applies to other people's equip-
ment as well as one's own.

The usual approach to the prob-
lem of mutual interference is to
employ a transmitter and super-

het receiver using a matched
pair of crystals, on the assump-
tion that everybody else is doing
the same; this arrangement will
then offer thirteen channels with-
in the 27MHz band (see page
704 November '72 issue of EE).
Fair enough! Thirteen channels
will allow thirteen models to be
operated simultaneously provided
that each user comes equipped
with thirteen pairs of crystals
from which to choose a vacant
channel. At around £2 per pair
this could be expensive.

There are other ways of avoid-
ing interference, such -as -tuned
audio filters for example, or
digital techniques, but whichever
way you look at it all solutions
involve extra expense and a
degree of circuit complexity that
would be out of place in the
pages of E.E. As it stands, the
single channel system published
in the December '72 and January
'73 issues of EE compares very
favourably with similar commer-
cial equipment, but is just as
prone to interference problems.

Casting my mind back to the
days when nearly all radio control
receivers were broadly tuned, I
am reminded of a very effective
way of preventing interference
called "etiquette". The principle
here was for each operator to
take his turn. If anyone dis-
agreed and opted for anarchy, all
the others would switch on their
transmitters to "jam" the off en-
Everyday Electronics, April 1973

der, thus making it impossible for
him to continue.

D. Bollen
The mention of a crystal for

the receiver was inserted by us
at the editing stage and was, in
fact, an editorial mistake (Ed).

S.O.S.
Could anyone supply me with

the official address _of TMK test
meters in Japan please?

After writing to Radio Japan
and telephoning several importers
of these instruments in Great
Britain I get a cold shoulder from
them saying we can repair it but
we cannot supply spare parts. An
offer of £2 estimate was made for
replacing a 20p variable resistor
(ohms zero adjust).

I know everyone wants his fair
share of the pudding but this is
ridiculous. And to refuse giving
the name and address of the
original makers in Japan is
darned right anti -social to say the
very least. It makes one wonder
how such cloak and dagger mar-
keting is not revealed for what it
is; sell quick and forget the rest.

W. D. Logan
16 Spring Street

Hollingworth
Via Hyde. Cheshire

ABC's of Transistors
Please could you tell me the

difference between the gradings
A, B and C on the BC108 tran-
sistor. Would the C grade
(BC108C) transistor operate as
well as other BC108's in a simple
multivibrator circuit. I, and I ex-
pect many other readers, have not
seen these gradings before on the
BC108 and would be grateful if
you could clear up this point.

Also could you think of any
reason why a green 2N2926 would
not work as well as a red 2N2926
in a Schmitt trigger designed for

the red type. I realise that the
higher grade can generally be
used as a substitute for a lower
grade but could there be any ex-
ceptions.

David Hampton
Brentwood

The letters A, B and C referred
to above are used to signify the
minimum gain (hFE) of the trans-
istor. For an unlettered BC108
this parameter has a value of
110, for the A, B and C types it
is 180, 290 and 520 respectively.
All other transistor parameters
are common and the lettered
types should present no substitu-
tion problems in your multi -
vibrator.

There is no reason, as far as
we know,. that a 2N2926 Green
cannot be substituted for a
2N2926 Red transistor in a simple
Schmitt trigger circuit. If your
circuit - does not function with
the Green type, it could be due
to the transistor being "dud".
There could possibly be a case
where the higher grade could not
be substituted for the lower but
this would be unusual.

Buzz Buzz
Referring to your home made

buzzer in the January edition of
EVERYDAY ELECTRONICS I have
since experimented with this
device and have found that if you
connect an electrolytic capacitor
of 47/LF, 10V across the phosphor -
bronze strip screw and the contact
screw, observing polarity, this
will not only improve the perform-
ance of the buzzer but will also
prevent interference with the TV
and radio and also prevent a
nasty shock which one would re-
ceive if one touched these two
screws.

K. C. Cooper
Crewe

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 01-634 4452.

For all enquiries concerning advertisements or advertisers
write to: The Advertisement Manager, Everyday Electro-
nics, at the above address. Phone 01-634 4202.
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SERB'
TALK
By M ke Kenward

APOINT of general interest
concerning buying has been

made by a reader recently. The
point concerns the cost of items
and is particularly related to the
Adcola Invader soldering iron.
Adcola Products quote the cost
of the L646 iron in their advert
as being £2-12 whilst elsewhere
(in Chromasonics advert) it is
quoted as £1-85.

The reason is that the price
Adcola show is their recom-
mended retail price, Chroma-
sonics are cutting their profit
margin and selling at less than
this price. There is now no law
against this and it applies to
almost all goods-not just elec-
tronic equipment; so look before
you buy.

More news concerning the
Ardente D1001 transformer for
the Radio Control Receiver (Jan-
uary '73 issue). Since the note
we published last month we have
discovered that Ardente have
been taken over by EMI and
EMI have agreed to make the
transformer to order. Hence
Home Radio have now been able
to re -order and-after a delay
for manufacture-will again be
able to supply the original com-
ponent.

Home Radio have agreed to do
this because of the considerable
interest in this project, so to give
them an initial idea of how many
transformers are still required
we advise readers to order as
soon as possible, but be prepared
for a reasonable delay (probably
a few weeks) While EMI set up
and manufacture.

Audio Colour Unit
We have received a number of

enquiries concerning the Audio
Colour Unit. Some people are
having trouble in obtaining the
transformers specified, this is
because Eagle have now sold out
and do not expect to have any
more until April - substitute
types can be used.

Another problem with the
colour unit is the thyristors-
some types are no good in this
circuit due to the high gate
voltage they require. If you can
get type C1O6D (Henrys stock
them) these should be excellent
and can pass up to 25 amps on
a suitable heat sink. Therefore
up to about 5,000 watts can be
used on each channel if required!

Indicator Audible Warning
No case has been shown for the

Indicator Audible Warning and
none is required if the unit is
mounted to the rear of the dash-
board. However should a case be
required the unit is small enough
to fit inside many of the small
plastic boxes or tubs that are used
for food or pills etc.

Many chemists now use clear
plastic tubs with push on plastic
tops for pill containers-most will
sell you one very cheaply (about
2p to 5p) if you ask. These are
virtually waterproof and are
excellent cases for small projects.

Many small loudspeakers are
available and we suggest you look
around for a cheap 15 to 100 ohm
type-if you find one for less than
45p buy it.

Night Light Switch
No problems with buying for

the Night Light Switch, the only
point to watch is that the neon
indicator incorporates a resistor
to enable it to be used on mains
voltage.

Incidentally, since the article
was edited and the drawings made
we have realised that a single pole
single throw switch could be used
for Sl-it would simply be across
D1 and short it out in the "full
light" position. If you use this
type of switch you will save about
3p-worth mentioning?

General Purpose Audio
Amplifier

Few buying problems should
arise from components needed for
the General Purpose Audio Ampli-

kr. The transformer (Eagle MT -
280) is available from many
suppliers but if in difficulty, con-
tact G.W. Smiths or Chroma-
sonics. The case used for the
prototype is constructed from
universal chassis parts which
regular constructors will now
know as being available ,from
Home Radio-other types of
metal case can of course be used
if required.

Heatsinks for TO1 case transis-
tors are generally available but a
look at the Bright Idea for this
purpose (page 209) may be help-
ful. Just to emphasise the point
the component board is plain per-
forated Veroboard-that means
no copper strips. If you cannot
obtain the exact bridge rectifier
quoted you can use any type with
a rating of at least 50V at
0.5 amp.

The loudspeaker sockets used
on this project are rather
unusual and we have been unable
to find the supplier of that exact
type. A similar spring -loaded type
with square tops is produced by
Eagle and are available through
a number of suppliers. Alterna-
tively screw terminals could be
used.

VA -T.
The "approximate cost of com-

ponents" quotations in this issue
do not include additions for value
added 'tax. We will look at pos-
sible price increases in more
detail next month. A brief note
on V.A.T. appears this month on
the contents page.

Last Month's Cover
We sometimes get letters about

suppliers not doing all they
should-normally we can assist
and help sort something out-but
this time it is us that is in need
of sorting out.

Two firms were good enough
to assist us last month by supply-
ing photographic "props" for our
front cover and we omitted to
thank them with an acknowledge-
ment. We hope the firms will for-
give us; we can make no excuses,
only publish a belated acknow-
ledgement.

Dixon's Photographic kindly
loaned the enlarger, which was
shown in use with the exposure
meter.

Heals of Tottenham Court Road
loaned the double egg cup, glass
egg timer and table cloth.

Our thanks to both of them.
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, electronics

lookI really
mastered

RAPY

... practical
...visual

...exciting !

no previous knowledge
no unnecessary theory

no "maths"

BUILD, SEE AND LEARN
step by step, we take you through all the fundamentals of
electronics and show how easily the 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.

2/ READ, DRAW
AND UNDERSTAND
CIRCUIT DIAGRAMS

as used currently in the
various fields of electronics.

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

valve experiments, transistor experiments
amplifiers, oscillators, signal tracer, pho-
to electric circuit, computer circuit, basic
radio receiver, electronic switch, simple
transmitter, a c. experiments, d.c. experi-
ments, simple counter, time delay circuit,
servicing procedures.

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

FREE
POST NOW

for
BROCHURE

or write if you prefer not to cut page

To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL,
P.O. Box 156, JERSEY. Please send your free brochure, without obligation, to:

we do not employ representabres

BLOCK CAPS

PLEASE EEL. 43

NAME

ADDRESS

I

I
I
I

special free gift also to all our students
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MAIL ORDERS Some items have a postage and handling charge shown G4Ri4ND 'Res irD
against them. Where p. & p. is not shown the charge is 13p for any selection.
When both classes of goods are ordered the charge is 130 plus any p. & p. BROADWAY! LONDON.p 40N40N'FIT'

charges shown. (Overseas extra). Telephone 01.692 4312.

SWITCHES
Standard toggle switches:
SVV20-5.P.S.T. 20p; SW2I-D.P.D.T.

Miniature toggle switches:
SWI8-S.P.S.T. 51p; SVVI9-D.P.D.T.
64p.
Slider switches, SVV3-D.P D.T.
Wafer switches
(rotary) -265p each
SW4-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
Thin 852

851
2iin 80 S2
All at 68p each.

GROOV-KLEEN
de luxe model 42 f2 15

STEREO HEADPHONES
Eagle SE5. 851
40-16.000Hz

and stereo jack Plug.
Complete with cable r"."Thip
f3.43 Plus 24p p.&p.

PLINTH
to suit Garrard 2025. SP25
etc. Teak finish, complete
with Perspex cover. Very
attractive appearance.
E3.95 plus 55p P. & P.

V.A.T.
Prices in this ad-
vertisement include
V.A.T. If ordering
before April 1st
please deduct 10%
from total order.

10 WATT AMPLIFIER reodule
Input: 3OrnV into
101,52 for IOW,
40 - 16,000 Hz.
Output: 3-8-160
Power Supply I2V
f4.70 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
In plain aluminium, ideal for
Instruments, etc.
Type W. A B

in in

GB20 8 9 3+
0621 10 9 It
GB22 12 9 31

mixers,

C D Price p. & P.
in in
2 3 ft  56 33p
2 3 f1.74 33p
2 3 El 89 33P

PLASTIC BOXES
for constructional
projects. White.
wish lid and screws.
BPI 4+.ins x 3ins x
lkins-37p.
BP2 6ins x 4ins x
2.kins-37p.

EQUIPMENT CASES
in plain aluminium with sloping front
panel.
Type H.
SFI tin
SF2 tin
SF3 2in

W. D. Price p.& P
SJin 2.fin 50P 13D
7kin 31in 660 17iP
Olin 4+ -in 83p 20p

ALUMINIUM BOXES
with lids and screws
Type L. W. D.
0137. 5+ -in thin
G68. 4in 4in
G89. 4in Shin
GB105kin 4in
GBI I 4in 2+in
GBI2 Sin 2in
GBI3 6in 4in
G8I4 Tin Sin
GBI5 gin 6in
0816 10in Tin

Ifin
1 -kin
/fin
1+in
2in
lin
2in
Thin
3in
3in

Price P.& C.
42p 16p
41p 169
42p 14p
49p 19P
42p 140
36p 15p
57p 20p
69p 2Ip
89p 29p
fl -00 29p

° These sizes fit
standard

ve ro boards

DYNAMIC MICROPHONE
UD13OHL
This sensitive, quality microphone is
uni-directional and is complete with
mute switch and 20 feet of cable and
plug. 100-12.000Hz. Dual impedance
60013 and 50kil

£6.60 plus 24p p. & p.
CDV-3-1=.

MICROPHONE HOLDER
with swivel (as supplied with she mic.
above). Fits most tubular mics. and
stands. 57P.

TAPE ERASER
erases a whole reel of
tape in seconds. 240V.
A.C. Full instructions.
E220 plus 22p p. & p.

SCREENED CABLES
Single for ;nits, audio leads, etc. 54p yd.
Twin. as above, common screen 10p yd.
Stereo, two cores, individually screened I 1p yd.
Four core with common screen 2.3p yd.
Four core. individually screened 309 yd.
Coiled screened leads, 20 feet long LI -05 each.

MICROPHONE
FLOOR STAND

Professional.
heavy quality
with folding,
tripod base.
Telescopic
stem extends
so 59 ins_
Chrome
finish.
£6-25 plus -
45p p. & P -

CATALOGUE

15p

POST FREE

PLUGS
Car aerial 1541,
Co -axial 113p

D.I.N. 2 pin (speaker) 11p
D.I.N. 3 pin 15p
D.I.N. 4 pin 15+P
D.I.N. 5 pin, 180' 14-ip
D.I.N. 5 pin, 240° 16-ita
D.I.N. 6 pin 161p
jack, 2frnm unscreened 10p
Jack, 2}mm screened 11 p
Jack, 3frnin unsereened 9p
Jack, 3frnrri screened 13p
Jack. tin unscreened 13p
Jack, din screened 22p
Jack. stereo. unscreened 22p
jack, stereo, screened 38p
Phono, plastic top Sip
Phono, placed metal 13p
Wander, red or black 34-p
Banana 4mm, red or black 61p

LINE SOCKETS
Car aerial
Co -axial
D.I.N. 2 pin (speaker)

3 pin
D.I.N. 5 pin, 180°
D.I.N. 5 pin, 240°
Jack, 34.inni
Jack, }in screened
Jack, stereo, screened
Phono, plated metal

15}p
19p

16-fp
17fp

17+-fp
17p

16)9
54p
37p

15+P

SOCKETS
Car aerial
Co -axial, surface
Co -axial, flush
D.I.N. 2 pin (speaker)
D.I.N. 3 pin

5 pin, 180°
D.I.N. 5 pin, 240°
Jack. 2+ -mm
Jack, 3frnm
Jack, tin unswitched
Jack, switched
Jack, stereo, switched

9p
9p

10p
11p
10p
I0p
10p
lip

I 1 p
16fp
18:p
269

Photo, single 5)p
Phono, 2 on a strip 7fP
Phone, 3 on a scrip lOp
Phono, 4 on a strip Ilp
Wander, single, red or black549
Wander, twin strip 7fp
Banana 4mm red, or black 6ip

MINIATURE
ELECTROLYTICS

I -00F 63V
1 -5pF 63V

2.2gF 63V
63V3.30

4.7µF 63V
6-80F 40V
6 -8gF 63V

10gF 25V
100F 6W
I5gF 16V
15gF 40V
15gF 63V
220F 10V
22µF 25V
22gF 63V
33gF 6.3V
330 16V
338F 40V
470F 4V
47gF 10V
470F 25V
47uF 40V
470 63V
680F 6.3V
680F 16V
680 63V
000F 4V
00gF 10V
00gF 25V
00gF 40V
130gF 63V
50gF 6.3V
50uF I6V

7p
7p
7P
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
89
7p
7p
13p
7p
7p
7p
8p

15p
7p
7p

1500 25V 8p
150gF 40V 13p
150gF 63V 15p
220gF 4V 7p
2200 IOV 7p
2200F 16V 8p
220gF 25V 13p
220gF 40V 159
2200F 63V 22p
330gF 4V 7p
3300F 10V 89
3300 16V 13p
330gF 63V 26p
470gF 6.3V 89
4700F 10V 13p
470gF 25V 15p
470pF 40V 22p
680gF 6.3V 13p
680gF I6V 159
680gF 25V 22p
6800F 40V 26p

1000gF 4V 13p
000gF 10V 159

10000 16V 22p
1000gF 25V 26p
15000F 6.3V 15p
I5000F IOV 22p
15000F 16V 26p
2200gF 6-3V 22p
2200gF IOV 26p
33008F 6-3V 16p
4700riF 4V 26p

TRANSFORMERS
all with 0-250 Volt primaries.
Miniature
MM6 6V, 500rnA4.6V, 500rnA.
MM 12 I2V, 25OrnA I2V, 250mA.
14t120 20V, 150mA +20V, 150mA.
LI .42 plus 14p p. & p.
L.T.
LTI 6.3V, 1.5A -82p plus 209 P- & P.
LT2 6 -3V, 3A -96p Plot 28P P. & P.
LT3 12V, 1 -5A -96p plus 28p & P.
LT4 12V, 3A-£1.45 plus 33p P. & P.
LT5 9-0-9V. 0 -5A -83p plus 23p p. & p.
LT6 12-0-12V, 1A-LI -04 plus 29p p.ap.
Multi -tapped
MT30)2 0-12-15-20-24-30V. 7.A- £2.15
plus 33p p. & p.
MT60i I 0-5-20-30-40-60V, I A -L2 -31
plus 33p p. & P.
MT6O12 0-5-20-30-40-60V, 2A -E315
plus 37p p. & p.
Ch
CT331 IA-LI -16 plus 28p p. & p.
CT/02 2A-11.43 plus 33p P. & P.
CT/03 4A-EI .76 plus 33p p. & p.
Secondaries 0 -S -I I -17y.
Speaker Matching 3-8-1652
Example: 1651 speaker to 852 amplifier.
99p plus 22p p. & p.

VEROBOARD
Six*
2.+in x 31in

x Sin
3kin x 3}in
3fin x Sin
I7in 2+in
17in x 3kin
Spot face cutter -43p
Pins, either size, pack of 36-2Ip
Edge connectors:
24 way. 0-1 -37-hp
24 way, 0 15-37-ip

13 1

Matrix
2.51-11
28-fp
28 -hp
32p
87p

E( -18

0.15
Matrix

18-fp
2.8-}P
2.8fp
35p
66
94pp

36 way, 0- I-481 p
16 way, 0-15-15p

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

CONTROLS
Log. or Lin.
Single, less switch, 15p
Single, D.P. switch. 26P
Tandem, less switch, 44p
5k52. 101e1), 2.51c0, 50k52, 100k13. 2501cO, sookn
'Mil. 2Mil

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

CASSETTE OWNERS!
For Philips and similar cassette recorders.
PUI2 power unit for connection to I2V + or - E
cars, giving 71V stabilised output -13.55+16p
p. & p.
PP75 mains power supply, output 7+V D.C.-
L2 is + 162 P. & p.
Both units are complete with cables and 5 pin
D.I.N. plug.

CASSETTE MICROPHONE
Low impedance dynamic with remote
control switch. Fitted 21mm and 3kmin
plugs. fl20 plus 15p p. & p.

ELECTROLYTICS
1gF 450V 21p 1000gF 50V 46p
2gF 450V 12p 2000gF 25V 43p
4gF 350V 15+p 2000.uF 50V 589
ElgF 450V 25000F 25V 501.

160F 450V 20p 7.500gF 50V 66p
150F 25V Tila 30000F 25V 53P
2.5uF 50V lip 5000gF 25V 66p
320F 450V 30p 5000gF 50V LI  21
50gF 50V 11p 8-8pf 450V 20p

I 00gF 50V 12p 8-16gF 450V 22p
250gF 25V 15}p 16-16gF 450V 30p
7.50gF 50V I99 16-32gF 450V 69p
500gF 25V 20p 32-320F 450V 54p
5000F SOV 27fp 50-508F 350V 42p
10000F 25V 30p
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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 am somewhere at the back of the class when it comes
to electronics so to make up for it I try to be neat when
making your projects. Whilst waiting for the next issue of
EVERYDAY ELECTRONICS I made this gauge for bending wires
to bridge the holes in the matrix boards.

I don't know whether something like this is on the market
or whether it will be of interest but the one I made helps me.
After bending the shape in aluminium and cutting the slot
the calibrations were found by offering the matrix board
(0.15inch and (11inch) to it and marking. The slot down the
centre of the gauge is used for components that are to be
mounted upright.

E. R. Wall,
London, SE7

A similar gauge, of slightly different construction was
suggested by Mr J. Bayley of Cornwall. This gauge is much
larger and can be used while resting on the bench. One
side is marked for 0.15inch matrix, the other for 0-1incr;
matrix.

The gauge is constructed with a wooden base having
Formica or plastic sides pinned to it (left in photo).

I would like to submit for possible publication in your
Bright Ideas column a cheap and inexpensive solderless
way of making up circuits before final and permanent
assembly on a board.

Obtain from Woolworths some brass eylets and press
them into a piece of hardboard or Paxolin sheet, holes
drilled to take them,

Components, up to about 8, can be Secured in the eyelets
using golf tees as shown in the drawing.

E. M. Terrell
London, E15

I carry out a lot of experimental work using transistors
and I find the problem of heat sinks and clamping some-
times frustrating. Fortunately I hit on the idea of using
Terry Clips for the purpose and these have proved very
satisfactory. Using one or two together they look a profes-
sional job, hold the transistor neatly and provide a small
heat sink on their own.

R. Rigg,
Rochdale, Lancs.

Could be useful for the General Purpose Amplifier in this
issue (Ed.).

I would like to submit two Bright Ideas the first one is
an aid for cleaning the tinned wires of resistors, capacitors
or transistors before inserting them into a circuit board.
A hard pencil rubber with a slit cut into one side about half
way through is all that is needed.

Insert the lead to be cleaned into the slit, apply a slight
pressure with the fingers and stroke the lead a few times.
The lead will be clean and grease free due to the mild
abrasive action of the rubber.

The other idea is as follows; a drilling jig for power
transistors i.e. 0C35, 0C22, etc. Take a "dud" power
transistor cut-off the "top hat" portion and remove the
innards of the transistor. Punch out the base and emitter
feed throughs and you will be left with an exact drilling jig.
The same thing applies to old coil bases etc., cut the bases
off and keep them as drilling jigs for any future projects.

P. Screeney,
Shefford,
Bedfordshire.

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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DEMO CIRCUITS
By MIKE HUGHES

The Phase Shift Oscillator
ERY frequently one needs to be able to

produce an audio frequency sine wave-
perhaps as a signal generator or as part of a
piece of equipment. This month's circuit de-
scribes a very simple circuit that will produce a
good quality sine wave of a fixed frequency
using only resistors and capacitors to set the
frequency, as opposed to large inductors.

In principle the oscillator can be designed to
give an output from one cycle in several seconds
to several kilohertz. To demonstrate the opera-
tion we shall design it to give a signal in the
middle of the audible range and show how it
can be modified. The active part of the circuit is
called a phase shift oscillator.

FEEDBACK
When a transistor is operated in a common

emitter configuration as a simple amplifier the
output signal at the collector is 180 degrees out
of phase with the input at its base-in other
words when the input signal goes in a positive
direction the output goes in a negative sense. It
may sound a silly application, but if the output
was connected back to the input through a
capacitor the signal fed back would negate the
input signal and the level of the output would be
reduced; this is called negative feedback and it is
frequently used to help control the gain of an
amplifier.

If the first stage of amplification is followed
by a second, identical amplifier, and the output
fed back from the second stage to the input of
the first, the fedback signal would now be "in
phase" with the original input signal (because
the second transistor inverts the signal back to
the way it was originally). The second transistor
has given a further 180 degrees of phase shift
and brought the signal back to where it started.

The fed back signal now enhances the input
signal and the output will become greater faster
until it reaches close on the supply voltage and
the increase in the output starts to slow up
(positive feedback). This means that the posi-
tively fed back signal starts to reduce and the
output starts to fall. This fall is fed back and
becomes self sustaining until the output level
reaches a minimum.

210

This principle of positive feedback is used in
most self sustaining, free running oscillators. To
get a circuit to oscillate at a known frequency
the components used in the positive feedback
loop must be frequency dependant. These com2
ponents (they could be resistors, together with
capacitors or inductors in various combinations)
allow feedback to occur only at the frequency
we have chosen.

PHASE
In the case of this month's circuit the fact that

if a current passes through a resistor and
capacitor in series with each other there is a
difference in phase between the current through
the resistor and the voltage across the capacitor
is utilised. Look at the simple resistor, capacitor
(RC) circuit of Fig. 5.1. If the input voltage

Fig. 5.1 Simple RC circuit.

starts to rise slowly (equivalent to a low fre-
quency) the output will follow it but will be
delayed by the fact the capacitor is, in effect,
charging up through the resistor to the input
voltage; if the input starts to fall again the
output will follow but there is another delay
because the capacitor is in effect discharging
through the resistor.

The delay is governed by the time constant for
the resistor and capacitor in question. At very
low frequencies the delay approaches a quarter
of the period of the input signal, i.e. when the
input is maximum positive the output will be
passing zero, and when the input is at zero the
output will be passing maximum positive.

At very low frequencies capacitors show high
reactance and therefore the impedance of our
circuit is quite high while. the value of the
resistance may be quite low; this means that the
potential divide effect of the circuit is high and
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A7.25 POST
The I.C. Radio in a TOtS coo. 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
Dual -in lint or Ziglag (Quill. IS and 16 Pin

Our Price 1p per pin

VDR's S Thermistors
A156 75p 0L23 £1-00 V41 005 15p
C21 15p R53 Ll 32 VA1026 13p
CZ4 13p 054 61 .415 VA1033 13p
CZ13A 13p VA1040 10p
0298 ED/A258 tap VA1053 10p
E298 22/06 lap VA1055S 10p
GL16 C1 VA1034 109

Slider Pots
Single Dual
I OK 10 + 10K
25K 25 + 25K
50K 50 t 50K
100K 100+100(
30p . 50p

NEW LISTS
LOUDSPEAKERS
COILS AND INDUCTORS
TRANSFORMERS

(1205/40n 51/1

log

fm

Knapp
10p.

No. 4
No. S
No.

Diodes & Rectifiers
AA1 1 9 9p
AA120 Op
AA129 9p
5A102 25P
BA115 17p
BA130 10p
BA145 20p
BA148 20p
BA154 13p
8A155 14p

BA1 56 150
8A243 56p
0A47 10p
0A79 9p
OA90 7p
0A91 7p
0A200 10p
BY100 169
130126 150
60127 15p

BY1 76 £1.60
BY182 £1 50
BY250 23p
N4001 6p
N4002 7p
N4003 Op
N4004 80
N4005 10p
N4000 12p
N4207 15p

FM TUNER
dune, luny

V9 roll
oparanon.
OUR PRICE
44 23

soatchLeo stereo decoke fa 17
Ask for mode. iist No. 1/.

Resistors
watt 5% Carbon Film - low noise

Hi -Stabs
All E24 values 1p each plus p.& p. 7p for up
to 50 Resistors and a further 2p for each
additional 50. Deduct 334% for 100 of one
type or 25% for mixed orders over £1 in value_

1 W 10% Carbon Composition 3p each
2W 10% Carbon Composition Bp each
2; W 5% Wire wound 9p each
5W Wire wound Sp each

IOW Wire wound 10p each
plus p. & p. 7p for up to 25 resistors plus 1p
for each additional 25.

1 Watt
Audio
AmplIner

Our Price inc. handbook
[2,111

10 -Iona IS%
25-, loss 25%
103+ leas3341:.

5 Walt
Awclio
Amplifier

Our Price Cell
Less panionty discount

50
-

541000

Potentiometers

5K(2 50003 5130003
10K21 100Kfl 1 Al fa
251(31 250KI1 2M12
109 Or lie less switch (& 11(11 lin)
log or lin with switch
dual less switch
dual with switch 1014.100K & 1M
log only
10K log . 10K antilop less switch

12p
24p
40p

52p
40p

Eliminators

9 volt( 20m4 (PP3) £1.25
6 volt *a 50mA £1.50
9 volt (o 50mA £1.50
6 -.-6 volt 5OrnA £2.50
9 1- 9 volt, 50m4 £2.50
74 volt for cassette recorders £200
B. 71 or 9 volt £3.00
3. 49, 6,71, 9, 12,4 500mA (Slued £3.99
Car Battery Converter fully stabilised to
provide 6, 71 or 9 volts £4.99

(p. & p 15p on all WINS)

Presets
Vertical or Horizontal
0.1 watt 5p 025 watt 7p
100 1K A 10500 1000 11
250 2-5K a 25K LI 25130
500 OK4 50K II 500K 5.1

164 it
2-5M
5M LI

Capacitors
dins ceramic
019F lox 5p
0.40F 18v 5p
047,iF 12v 5p

ceramic plate
1000pf 10p
22000f 10p

low voltage
0-199 30v 5p
0-2299 6r Sp
0-47µF 3v Op
30V
4700pf 10p
10,0000 10p

Ceramic - plate 63V (C333)
1 -Opt 82pf 33pf 120pf
22p1 10pf 39pf 1500
33pf 1 2pf 47pf 18091
3.90f 15pf 56pf 220pf
4-7pf 18pf 68pf 270pf
5 6pf 22of 82pf 330pf
6 80 27pf t00pf
all 5p. each

mylar film 100V
1000pf 2p .01pF 3p -068µF 4p
2000pf 2p -029F 3p -1P1 4p
500001 2p -0401 3p .29F SP

-05pF 3p

polystyrene 160V
10pf to 10,000pf in multiples of 10, 15,22,33,
47 &Kt 3p each

metellised polyester 250V (MO)
-01pF 3p -068pF hp -479F Op
.015pF 3p -19F 4p -61119F 11p
.022p9 3p -159F 4p 19F 13p
.033pF 3p .2299 5p 1.5µF 20p
.047p9 3p -33pF 64p 2-291 24p

metellised polyester 400V (0261)
.0109 49p 447pF Bp 22p9 10p
-co 5pF 44p -01389F 6p -339F 14p
-022pF hp -1 pF 7p .4799 150
-033pF 59p -159F Bp

silvered mica 1% (>5Oplf) 500V
22pf-E2Opf 7p 4-7nF-5600pf 19p
lnr-22nf Op 6800pf--019F 73p
2.7nF-3-6nF 16p
mixed dielectric 800V
01111 7p 04701 7p .2291 18P
-0229F 7p 088p9 80 -4791 24p
.033p9 7p -1pF Bp 1µF 33p

TTM 0ET electronics
MAIL 0900115. Where no p. 6 D. cheroot is shown.
I minimum .0 7p 6193m. P. & P. On OYSISS0S Orders
iS trtergerl el toes
ADDRESS TO: 14. 0. Dept.
56, Fortis Green Road, London 1410 314/4
telootom 01483 3705

Heat Sinks
TOT
TOI0

50

u.

!pp 500

TO66 14p
105 15p

li'ar "9

DIPI012
0/r SL6D3D

15p

256" x 1"
28"x31("
234" x 5"
324" x 39i"
336":3"
17" x 255"
17" x 310"
17" x 5"

Verokoard
Capperclad Min

0.1" 0.15" 0.15"
6p 6p -

21p (8 -
Sip1

(7)1 10p

27P('0) 17p
50p 37p
70p 52p

75p

20p
24p

31;
67p
90p

Spot.hitt Cutter 36p
Pia In. -m.1 Tool 47p
Terminal Pi. Dip per pack of 36

NEW LISTS
BOXES, CHASSIS, etc. No. 7
TRANSISTORS, I.C.'s, etc. (soon)

(Postage Sp)

Aluminium Sexes
Including baseplate and screws

No. L W. P. Price

(7)
(8)
(9)
(10)

11

12
13

14

15

16

2B" x 514"x Hi"
4" x 4" x 116"
4" x 23i" x Di"
4^ x 5%^ x
4" x 21/2" x 2"
3" x x1"
6" x4" x2"
7" x5" x215"
8^ x x 3"
10" x7" x 3"

35p

35P
35p
44)p

35p
32p
50p
58p
75p
&Sp

P.& P.

BP
Op

8P

8P

Op

9P
10p
12p
18p

20p

AC107
ACI26
AC127

AC1213

AC178

AC157

001175
AC168

AC1881(

AVM
*0140
.40149

2g1}
AF114

ARID
AF116

AF117

A M39

BC107

BC108

00102

Transistors e Integrated Circuits
2SP

rip
ISp
top
15p

Hp
ml'
15,
259

201,

40p

tOp

600

rip

lip
169/

lap

10p

10p

top

BC147 10P

BC148 rep
BC149 lap
B C157 too
13C162 lap
n oire 120

8C1.19 15o
e ase 15p

BD115 tip
B olsi 70D

9D132 TOp

BOIHNIA.P.
Nap

U160 tip
SPIV 20p

00173 20p

BF100 229
00101 30p

00104 by
BF185 25o
00104 15,
00195 15p

BF1W

Sri 07

B.12
0,50
Bre51
BRY39

'Sp
15p

S3p

24p

21p

lap
63%.21 26p

135V95A. 14p

50105/02 £1.15

WE:110
MPF192

/400103

DP0104

MPF1C6

PF106

0C28
0035
0040

0045
0071
OCT2

0070

Tip
lop
'to

370

Hp -
Hp
ap
lop
15p

tip
rep
11p

13p

0051
OC140

OCr 70

OCID
ZTX107

21-Xtur
ZTX10.9

2TX300

ZTX301

27X302
ZTX303

210301

ZTX341

ZTX5C0

ZT X501

ZTX502

ZTX503

ZTX50/1

2TX531

20597

25706

25708

1ap

b1p

23p

30p

lap
10p

15p

12p
1Sp

200

rep

25p

20p

rue
isp
Np
179

Sip
15p

isp
129

15p

261304 20p

251711 25p
251693 lap
252924 all 169

2043053 23p

253054 Sep

253055

2537w
253703
253704

253705

253701

204707

2N37003

253109

0N8710

253711

253815

2113903

2143904

2143831

NOON

49,
12p

12p

10p

10p

lap
15o

12p

rep

12o

12p

35p

lip
lip
Hp
top

255172 15p

El2Y613 1 tap

SERIES

LOCS71 11.50

L036T1 6130
L037T1 £1.50

MC13031 0.73
MC1330 80p
M01330 73p
1401351 61.00
001352 £1.01

MFC000013 alp

PIFC4010A SSP

URN 5th
51,4030 61.60

TAD103 01.50

EMIECI
007090 4511

00710 isp

007230 £1.05

007410 Sep

mixed dielectric 1000V
1000pf 6p 6800pf 9p -1pF 12p
2200pf Bp 01µ9 9p .2299 22p
3300pf 6p -0229F 9p .4.7pF 30p
4700pf Op 047µ1 12p
Ceramic
120V.d.c. 8KV.d.c. 141-K 750V.
lOpf 9p 200pf 9p 1000pf 5p
1 5pf Op 220pf 9p 1500pf 5p
22pf 9p 250pf 9p 2000pf Sp'
68pf 9p 270pf Op 3000pf Sp
82pf 9p 3000 Op S000pf 5p
100pf Lip 760V DISC 10.000pf 6p
120pf 9p 470p1 Sp faed-
140pf 9p 1000pf 5p through
150pf 9p 5000pf 5p
180pf 9p 10,000of 5p 1000pf Sp

ROTARY MAIN
Cow
PI,

m [706.
(DWCoI) f4'

El 70p 10p

Soc4m1446 4; 031.85 P &P. 10P SING,ItfER
Op

Com

81.

Pismo
Plug

OP

lainlered
1110MINAL5

13p cock

Lour/amok.. takes dam plop

,109 4,11oblo Er gad, Bloa, Geer, s.61,5eleer
Whirr, Yellow, tha and Dray. Coresim 12 R. of mlisd

18 Frain Will-
em SantrIl Alloy.

lap
owe

Winker
lop

Sp arch

40.5 PLUG. Sectioklo suer
(r*PPP Grey)

tormanol.,

I pole
3 pole
4 pole
4 rola

75P

25p

12 way
a ae,
2/..en
3 roy

SLIDE,

17p

TOGGLE

2500. 16
lop

100011

2000. 1A

Medford Q Siemens
Electrelytics

CAPI VOLTAGE
4 0.3 10 10 25 40 03

10
15
22
33
17
68

100
150
HM
330
470
WO

1000
1500
2200
3320
0700

ea

60

SP
'p

is

you

SP

So

6D

100

to,,
ISO
21p

6o

GP

en

69

100
tro

lap
lap
tip

aD
Sp
ap

80
SP SP

- 12, tip

.20 rep ZIP
Ph, 210 400 tOP

Hp Op ore 130

- 611 - SP
SP - 0

6
60 6- IP - o

iso - 13*

OP co
-- to

eo - - 109- 6P 5P Cals
59 60 ICO 1211
6p 10p 12p isp

alp
400

- nu 760 930

. CAP
00

500
105
1800
ewe
2500
2200
4000
5400

VOLTAGE
e SS

409 Ma

Tap 159

0oHO11 Prices on appircation.

40 64

130 005
509

Tip

00

Sep -

Electrolytic.s
I: 2: 4. fluF 4500 14p 3217F 459V 20p
16oF 45010 15p 594F 350V 20p
a -810: 450 V.W 18p 32 -32uF: 350 VW 25p
8 1699: 450 0.11 20p 32 32.1: 450 V.W 43p
18+16µF: 450 V.W 259 SO 5099: HO V.94 359
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TRANNIES
24, WOODHILL,
HARLOW, ESSEX
Add 5p P. .4 P. Price list S.A.E.
No callers please.

(Formerly C. R. HADLEY) Phone: HARLOW 37739

All our stocks are brand new with money back refund.

TRANSISTORS
AC107 15p
.A0128 11D
AC127 llp
AC120 llp
AC176 2.6p
AC141% 209
AC142% 20D
AD14 4031
AD150 44D
AD161m,659
AD162
AP114 lbp
AF115 15p
A/116 159
421117 15p

61102
AL101
A11103

BC107
BC1OR
BC109
330154
13016.11
B0169
BC1821,
B0183L
BC1841.
SC2121
15C214L

CAPACITORS

BD13.6
B1/121

59p 20139
499 BD13l.
85D BPI 94
96p BFY50
8p BFY51
8p BSY95A
8p 31E0402

209 31E0404
10p 11E4401
llp ]12.4102

p 51E6002
8p 31E6101
Sp 33E61112
Sp MP8111
Sy 3128511

31P8513
0041

798
60P
46p
59p
15D
15y
129
15p
1Sp
149
103
1231
14p
149
15p

348
45p
13p

0014
0045
0071
0072
0081
00811)
0083
00270
00200
00201
0025
0020
0029
0035
0036
T17291
TIP30A
TIP31A
TIP324.

13p
135
129
12D
13p
185
20p
24p
259
250
2.5p
80p
889
259
36D
48p
65p
589
89P

TIP33A 869
TIP34.1 21.80
2N697 189
0211171 24p
2211304 259
2311205 2.5p
2N2646 47p
22129213 10p
2711053 20p
2213055 499
2213702 12p
223703 129
2143704 12p
2N3705 1.2p
2%3708 10p
2143707 lap
2143708 9p
2143709 10D
2.13710 105

2N3711
40251
40636

DIODES
1144001
1144002
1214003
IN4004
0.690
0.601
04200
04202
1844
1144149
w02

MINITRON DIGITAL INDICATOR
TYPE 3015F Reads 0-9 and decimals

(Data Sheet on request)

ONLY £1.50
for one month only

lOy
49p 16 DIL Socket
6.5p I Driven by 7447

4p
40
5p
79
Pp
89

10p
Sp

10p
4p

829

30p
95p

SUPER LOW
PRICED LINEAR I.C'S
301A
351A
709C
70943
723C
7230
7410
7410
7410
747C
748C

To99
DIL
To99
DIL
To99
I/11.
To99
DIL
8p In D1L
D1L
To99

49p
45p
289
30p
87p
flOp
85p
34p
349
40p
389

MULLARD POLYESTER CAPACITORS C2813 SER ES
2500 P.C. mounting: 001µk', 0-0 5pF, 00224t 39.0.033µF, 0 0474 F, 0-068AF, 4p,

015p.P. 922pF. Op. 033µM, 63p. 0.47µF, 8ip.068µP, 1.1y. 1-Oirlo, 139. 16f F, 20p. 2PF, 249,

MULLARD POLYESTER CAPACITORS C296 SERIES
4004: 0001AF, 0.0015AF, 0.0022AF, 00033µP, 0004711.F. 245. 0 00541xF, 001µF, 0015µF,
00:2A.F, 0033µF, 8p. 0-047AF, 0068AP, 01p.F. 4p. 015AP, 6p, 824F, 71y. 033µF, 119.
0-47p.F, 135.
160V: 0-01pF, 0-015AP, 0-022pF, 003SAF, 0047µF, 0.068AP. 3p. 0-1µF, 31D. 045µF, 4iD.
022pF, 49. 0.33µF, 8p. 047µF, 719. 0.681a, lip. 1.012.1% 139.

ELECTROLYTIC CAPACITORS-MULLARD C426 SERIES 6p each
(AF/V) 10/2.5. 20/2.5, 80/25, 160/25, 320/25. 500/2-5, 8/4, 12/4. 64/4, 125/4, 250/4, 400/4,
6 4/8 4, 25/64. 50/64, 100/6-4. 200/6-4. 3.20/64, 4/10. 16/10. 32/10, 64/10. 125/10, 200/10.
25/10, 10/16, 20/16, 40/16, 80/16, 125/16, 1-6/25, 6.4/25, 12-5/25, 25/25, 50/25, 80/25, 1/40,
4/40, 8/40, 16/40, 32/40, 50/40, 064/64, 2.5/64, 5164, 10/64. 20/64, 32/64.

MULLARD C437 SERIES
100/40, 160/25. 250/16. 400/10, 640/64, 800/4, 1000/25, 9p. 100/64, 160/40. 250/25, 400/16,
640/10, 1250/4. 1000/64, 1600/2-5, 129. 160/64, 250/40, 400/25. 640/16, 2000/4. 1000/10,
1600/6-4, 2500/2.5, 15p. 230/64. 400/40. 640/2.5, 3200/4, 1000/16, 1600/10, 2500/64.
4000/2-5, 18p.

51iniature Fixed Ceramic Plate. 19 each.
Preferred values from 1-851 to 10,000pf.

VOLUME CONTROLS
Potentiometers
Carbon track 500 12 to 2-25111
Log or Linear
Single 125. Dual gang (stereo) 40p.
Single type only with D.P. Switch 22p
extra.
RESISTORS

watt 5% carbon 1p each
watt 10% carbon 19 each

range 2-7 R to 105112 type T.R5
triple rated 1-f -1. tin oxide x
range 10 11 to 13112. 3p each

SLIDE SWITCH
SPST 10p each
SP Three Position 12p each
MINIATURE NEON LAMPS
240v or 110v 1-4 5y, 5 plus 41p each.
CARBON SKELETON
PRE-SETS
Small high quality, tYPePLI-illear orATI
100 O. 220 0, 4700. 1 K. 2212, 411.7.
102, 22K, 4720, 100K, 220K, 4701,
13f, 2312, 4517. toms/ Vertical or
horizontal mounting, Op each.

VERO BOARD
0-15 0.1

Matrix Matrix
21 x 3f in t 17p 23p
21 x Sin 25D 25D
3f x 3f in 251, 25p
Sf x 5in 30p 29D
5 x 17in (Plain) 83P _
Vero Pins (Bag of 36) 209.
Vero Cutter 45P.
Pin Insertion Tools (-1 awl -11 matrix)

at 55p.

ZENER DIODES
460mW 5% 3.3V to 30y, 10p.

LOW COST DUAL INLINE
I.C. SOCKETS
14 pin type at 100 each.
16 pin type at 189 each.

TRANSISTOR EQUIVALENTS
BOOK 40p

Pack of 20 Mix Pack of 20
1214148 609 1214000

Series Diodes 50y

AC127 S 10128
1-9 13p
10 plus llp
100 plus 99

222213055

1-9 49.
10 plus 489

Pack of 10
2N29260 50p

unbranded but
tented

Unmarked but buy
tested

2143055
1-9 30D
10 plus 25p

AD161, A0162

1-9 52p
10 phis 40y

B0107-00108
BC109

1-9 89
10-99 7D
100 pins 8p

Pack of 10
Plastic .110109 609
Unmarked but fully

tested

TRA800
5 watt AF power
Amp. 51-40 each

WHAT READERS SAY

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

Should you be, in
any way dissatis-
fied with the
MANUALS your
money will be re-
funded by return
of post.

The series
r_ No mo Mil MI MI .............. MI OM

will be of s- To The SELRAY BOOK CO., 60 HAYES HILL, HAYES,
C010114.1 Vaill e in

training mechanics and
BROMLEY, KENT. BR2 7HP

technicians In Electricity.
Radio and Electronics.

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.

These manuals have played an important
part in my career. K.W. West Drayton.

My only regret is that I should have pur-
chased these manuals years ago.

C.B. West Wickham

I have studied many books but have
learned more from Part One than from
anything else. B.A. Reading.

These books create a sound basis on which
to build a successful future.

R. G: Gt. Yarmouth.

Please find enclosed P.O./Cheque value £
BASIC ELECTRICITY 5 parts £450 
BASIC ELECTRONICS 6 parts £540 0
BASIC TELEVISION 3 parts £.3.60 0

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

NAME
BLOCK LETTERS

FULL POSTAL
ADDRESS
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the output voltage will be very small at low
frequencies. If the frequency of the input signal
is increased, the potential divide effect becomes
less and the output signal will be larger, but the
delay between input and output becomes less.

Using three such RC circuits cascaded into

Fig. 5.2. Three RC circuits in cascade.

each other (Fig. 5.2), there will be a certain
frequency (depending on the values of the
respective resistors and capacitors) when a phase
delay of one sixth of the waveform's period for
each of the three stages will result (this is
equivalent to 60 degrees phase shift). If all the
resistance values are the same and identical
values of capacitance employed, this frequency
will be the same for each of the three stages.
Each stage contributes 60 degrees of phase shift
and therefore at this single frequency the
resultant phase shift is 3 X 60 or 180 degrees
between input and output; lower frequencies will
give more shift, higher frequencies less.

The important fact to grasp is that there -is
only one frequency that will give 180 degrees
phase shift. Remember, though, that there is
quite an attenuation caused by potential divide
effects at each stage and therefore the output
will be very much less than the input.

OSCILLATOR
By connecting the phase shift network to a

simple transistor amplifier between the output
and the input, for one frequency only a signal

that is in phase with the input will be fed back
and this will give positive feedback. Although the
feedback signal is attenuated by the network
the transistor acts as an amplifier and, provided
the system is correctly designed-with sufficient
current gain-the fed back signal will drive the
output harder in one direction or the other
(depending on which part of the cycle is con-
sidered).

Without going into the mathematics of it a
current gain of at least 29 is required to get
assured, self sustaining oscillation. Below 29
and the circuit will not oscillate; above 29 and
the output waveshape will be distorted because
the transistor could saturate. The critical fre-
quency that undergoes 180 degrees phase shift
for the network is given by:

f (in Hz) - 277-xRxCx A/6
where R is in ohms and C in farads.

DEMO CIRCUIT
A working demonstration circuit is shown in

Fig. 5.3; the phase shift network is clearly seen.
Notice that R4 (the first resistor in the network )
doubles as the collector load for TR1. The
frequency determining components R4, R5 and
R6 together with C2, C3 and C4 should all have
the same values for the above equation to hold
true. The bias circuitry for the transistor is
calculated to give a d.c. output that is approxi-
mately mid -rail when considering R4 as a normal
collector load. The frequency of oscillation for
the circuit shown is:

2 x it x 10,000 x 0.0000000022 x A/6
which is approximately 3 kilohertz.

By substituting a different set of capacitors
(remember they should be of equal values) the
circuit can be made to work at lower or higher

Fig. 5.3. A working demonstration Phase Shift Oscillator:
PHASE SHIFT OSCILLATOR I LOUDSPEAKER DRIVER

TR3
BC108

CS
50pF

R7
15011

e1
9V I

LS1
3511

-
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frequencies. Theoretically the values of R4, R5
and R6 could be changed but it would then be
necessary to recalculate the bias components.
Transistors TR2 and TR3 do not play an active
role in the circuit; they are only there to couple
in the loudspeaker to provide an interesting
audio output. Ideally the overall current gain of
the transistor amplifier (TR1) should be 29 and
this can be set by adjusting VR2; it should be of
the highest resistance value that will maintain

Fig. 5.4. Layout and
wiring of Fig. 5.3. on
the Demo Deck.

oscillation, reduce it to zero and you will see
what we mean by the distortion of waveshape
as the transistor starts to saturate.

If you have some 1,14F (non electrolytic) capaci-
tors to use as C2, C3 and C4 the sinusoidal output
can be monitored by substituting the loudspeaker
and C5 with a d.c. meter as shown in Fig. 5.4. The
frequency should be slow enough to give a
measurable reading.
Next Month: A simple bistable.

Ruminations
By Sensor

"It was all right last night"
I have recently spent some time

"on the other side of the fence"-
that is, on the retail and servicing
side of electronics, after very
many years in manufacturing. It
is often strange to hear the lay-
man (or laywoman) try to des-
cribe what is wrong with the
television set.

Phrases such as, "There can't
be much wrong, it was all right
last night." "It's vibrating and
buzzing and I'm afraid to touch
it" are very commonly used;
though the rather startling "it
went off with a bang and I
switched it off" is not unusual.

The "knowledgeable" customer
tries to be helpful-"it's the pic-
ture valve," or "the volume con-
trol's faulty" or even "the tube's

gone"-this was a colour tele-
vision that merely needed tuning
in. This customer became quite
rude and abusive when politely
asked why he thought the tube
was faulty.

To the man in the street a

"transistor" is a small portable
radio and therefore faults occur-
ing in television or radio are
usually attributed to picture
valves, power valves and sound
valves. How easy would be the
serviceman's lot if this were so!
It is interesting and often amus-
ing to receive a service call from
a customer and then to read the
serviceman's report on the set in
question!

What shall we see when the
public become familiar with inte-
grated circuits? "It's the blue and
yellow i.c." or "the p.c. board has
gone" or "there's nothing lighting
up in the back."

Then there is the hopeful opti-
mist who comes into the service
department with half a dozen
valves wrapped in newspaper,
after these have been tested and
replacements purchased for the

weaker ones he would usually,
after a day or so, ask for the
service engineer to call. For the
time taken to restore the circuit
to its original configuration, sub-
sequent to his attentions, and to
diagnose the fault to a leaking
decoupling capacitor he ends up
with a fair bill, but perhaps he
has enjoyed himself!

A Bag of Mystery
I was invited to attend a Burns

Supper and perhaps it was the
quantity of whisky flowing but 1

thought how much alike are the
integrated circuit and the haggis,
that "great chieftain of the pud-
ding race." Each containing many
things and each in its protective
encapsulation. When surrounded
with its supporting components-
the haggis with its neeps and
tatties and the i.e. with its
resistors and capacitors-what
joy, what satisfaction from those
perfections of man's achieve-
ments.

But I have yet to hear an
address to the i.c!
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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 30 watt stereo amplifier together
with a clear well illustrated Instruction Book. All you have to do is to arrange your
modules in the plinth or case of your choice and then clip them together - the work
Of a few minutes.
Your hi-fi system will, as we said, match the finest in the world and you can add to
it at any time to increase power or extend the facilities. For example a superb stereo
FM Tuner unit is obtainable for only £25.

Ouarantee If within 3 months of purchasing Project 605 directly from us, you are 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 cast to you whatsoever provided that it is returned to us within 2 years al the
purchase dare. There will be a smell charge for service thereafter. No charge for postage by sedate mail. Air -mail
charged at cost

Sinclair Radionics Ltd., London Road.,
St. Ives, Huntingdonshire PE17 4HJ.

Telephone: St. Ives (04806) 4311

Specifications
Output -30 watts music power (10 watts per channel H.M.S. into
3 £2).
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.
lAux. adjustable between 3mV. and 3V.
Signal to noise ratio - Better than 70dB.
Distortion -better than 0.2% under all conditions.
Controls - Press buttons for on -off, P.U., radio and aux. Treble
+15 to -15 dB at 10 kHz. Bass +15 to -15 dB at 100 Hz.
Volume. Stereo Balance.
Channel matching within 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 LTD., ST. IVES, HUNTINGDONSHIRE PE17 4HJ

Please send Project 605 post free  Details and list of stockists

Name

Address

for which I enclose £29.95 cheque/money order/cash. E 64173
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I CHIP RADIO
Ferrantl's latest device 71,7414--gly.. results
better than cuperbet. Supplied complete with
technical notes and oircults. £125 each. iO for Ell.

Hi -Q TUNER COMOPNENTS
For experimenting with the ZN414.
KIT NO. 1. Plessey Miniature Toning Condenser
with built in LW switch ,and 3" ferrit slab and
litz wound MW coil. 65p.
HIT NO. 2. Air epaced tuning condenser 6" ferrite
rod litz wound MW and LW coils, 85P
KIT NO. 8. Alr spaced TC with slow motion
drive 8" 1 errit rod, with litz wound LW and MW
coils El.
NIT NO. 4. Permeability tuner with fast and
slow motion drive and LW loading coils, 45p.

12 VOLT I# AMP
POWER PACK

This compriers double -
wound 230/240V mains
transformer with full wave
rectifier and 2000 in/fitil
smoothing. Price 52.00 +
P. & P. 201..

Heavy Duty Kahn Power Pack. Output voltage
adjustable from 15-40V In steps -maximum
load 200W -that Is from 6 amp at 40V to 15amp
at 15V. This really is a high power heavy duty
unit with dozens of workshop uses. Output
voltage adjustment is very quick -simply inter-
change push on lade. Silicon rectifiers and
smoothing by 3,000mr. Price 5515 Phis 851, Poet,

BALANCED ARMATURE UNIT
500 ohm, operates as speaker or micro-
phone, so useful in intercom or similar
circuits, 83p each, 58.50 doz. QOO

O
MUSIC ON TAPE

A further buy enables us to offer three at an
even lower price -namely 65p each or 5 for
52.50. Send for Ind of titles. We can't repeat
when sold out

FIRE ALARM BELL
Mains operated. Really loud ring 6" gong. Size
approx. 12" x x 4r. Suitable outside or
inside. Heavy cast case with r conduit entry.
Made by A.F.A. Operates off 200/240V AC.
511.75 plug 60p.

5 AMP CHANGE OVER CONTACTS 9p each.
15 amp. On/Off 100 each. 15 amp. change over
15p each. ULTRA sensitive 5 amp. change over
Ifflp each. 10% off if 10 of a type ordered.

FLEX CABLE SNIP
3 core heavy circular T.R.7 -raterpriof flex, ideal
for running down the garden to pool or shed.
1.5min cores (5 amp) 100 yard coils 64.25 plus
carriage 75p up to 200 miles. 21-300 miles
£150-500

20 WATT INVER'e3R
Smart and Brown -For van lighting or cunning
etc. Will light a 2ft. 20 watt standard fluorescent
tube from a 12V car battery, current approx. 2A.
Very well made unit using die cast chassis.
Size Ili" x 2^ x if". Price 16.50 complete
with lamp holders and tube clips.

MAINS RELAY
BARGAIN 

Special this month are some single,
double and treble pole changeover
relay. Contacts rated at lb amps.
Operating cull wound for 240V. A.C.
Good British Make. Unused. Size
approx. if x 1". Open construction.
Single pole 255 each 10 for 12-25
Treble pole itep each 10 for 13-15

QUICK CUPPA
Mini Immersion Heater. 350W. 200/
240V. Boils furl cup in about two
minutes. Use any socket or lamp
holder. Have at bedside for tea,
baby's food, etc. 2125, post and
Insurance 20p. 12V car model also
available. Same price. Jug heater
also available 91.50 plus P. 2s P. 20p.

DOOR INTERCOM
Know who is calling and speak to
them without leaving bed, or chair.
Outfit comprises microphone with
call push button, connectors and
master intercom. Simply plugs
together. Originally sold at 510.
Stscial snip price 0550 plus 20P
pOstags.

DIGITAL DISPLAY
Panel mounting unit
measuring approx. 35in.
x lin. x If in. deep.
Size of the display aper-
ture is approx. ltin. x
lin. Light up to 0-9. Kr
equipment but unused
and in perfect order.
Price 11 each.

10 AMP. DIMMER CONTROLLER. For the
control of lighting on stage or in studio or for
the control of portable equipment in workshops
etc. This has two 13 amp. socket cutlets. Each 113
controlled by a 5 amp. solid mate ,egulator.
The overall length is 17", width 35" and depth
In the end Witted a master on/off switch h leator,
lamp and fuse- Price 17-50.

li

ZPM-MODULATION MOTOR
Could also be used to open ventilators, doors, valve, damper
etc., particularly suitable for remote controL Made by
SatchwrJL Essentially a reversible geared motor fitted with
internal limit switches to stop it at the end of its travel.
Size approx. 6" x 6" x 55" and weighing approx. 10 lbs.
This is extremely powerful and world lift a heavy door or
open a long line of ventilators. To operate this motor yon
put the 50 cycle supply through a change over switch.
For instance a thermostat with change -over contacts could
automatically regulate the temperature in a growing house,
chicken hatchery etc. An indicator on the motor graduated

0-10 shows the state of open or close. Also internally fitted is a veriabte resistor,
wires from this to a volt meter would give a remote Indication of the open or
close position. A very expensi 3 u or if both direct from Satehmell, our price
complete with etep down Transformer is 015.

CENTRIFUGAL FAN
Mains operated turbo blower type. Pressed steel housing
contains motor and aluminium Impeller. Motor is 1/10th h.p.
giving considerable air flow but virtually no noise. Approx.
dimensions 10tio. wide v 12ins. di a. outlet into trunking
105 x 45in. £5-95'plus al post and insurance.

TWENTYLITE
Fluorescent lighting units with polyester choke and finished white enamel.
aft model. ideal kitchen, bedroom, hallway, porch, loft etc. With tube
assembled ready to instal. 0.1-99.

PROCESS TIME CONTROLLER
Made by Smiths. If otorieed and mains driven in
metal case with glass front and chrome surround.
Covers a period of 18 hours. During this 18 hours
the controlled device can be made to switch on
for a period of 16 minutes to 3 hours. Probable
cost from Smiths over 46. Special MP Price
fun plus 20p poet and insurance.

THIS MONTH'S SNIP
PSYCHEDELIC LIGHTING can be yours with our
mains motor driven cam switch. 6 cams drive 8 switches
slots in cams make and break 10 amp contacts as they
rotate. Hundreds of combinations possible to give all
sorts of effects. Switches can handle more than 10kW
Of lighting. Ex -equipment but in good working order.
85p each plus 20p post and insurance.

24.HOUR TIME SWITCH
Made by Smiths, these are AC mains operated NOT
CLOCKWORK. Ideal for mounting on rack or shell
or can be built into box with 13A socket. 2 completely
adjustable time periods for 24 hours, 5 amp changeover
contacts will switch circuit on or off during these periods.
12-50, post and ins. 23p. Additional time contacts 50p
pair.

PAPST MOTORS
Eat. 1/40th b.p. Made for 110-120 volt working, but
two of these work ideally together off our standard
240 volt mains. A really beautiful motor, extremely
quiet running and reversible. 01.50 each. Postage
one 23p, two 38p. 230v model 23.

RADIO STETHOSCOPE
Easiest way to fault find -traces signal from aerial
to speaker -when signal idol,. you've found the
fault. Use It on Radio. TV
amplifier, anything - com-
plete kit comprise s two special
transistors and all parts inclo-
ding probe tube and crystal
earpiece. 52 -twin stetho-
set instead of earpiece 75P
extra -post and ins. 20p.

MULLARD AUDIO AMPLIFIERS
All in module form, each ready built complete with heat sinks and connection
tags, data supplied.
Model 1153 500m watt power output 75p.
Model 1172 750m watt power output 855.
Model RPM() 4 watt power output 31-45.
2119001 Stereo priSmp £1.85.
10% discount 1110 per type or more ordered.

55 0

50 10

45 15

te 20

35 11 25_

I HOUR MINUTE TIMER
Made by famous Smiths company, these have a large
clear dial, else 40 in. x 3iio,, which can be set in
minutes up to 1 hour. After preset period the bell
rings. Ideal for processing, a memory Jogger or, by
adding simple lever, would operate micro -Switch. 8111.5.

DIGITAL COUNTER TIMER
Very stable and reliable crystal con-
trolled circuit. Capable of work in excess
of 15 Mite Construction aim:Allied by
use of 15 integrated circuits. Complete
kit with ease 039-50 or construction
data and price list Eft.

TIME SWITCH
Smiths mains driven clock with 15 amp switch, also notes
showing how you can wake up with music playing, kettle
boiling or come home to a warm house, warn off burglars
keep pets warm, halve your heating bill, etc. 11-95.

PRESSURE SWITCH
Containing a 15 amp. change over
switch operated by a diaphragm
which in turn in operated by air
presstre through a small meta tube.
The operating pressure le adjustable
but is set to operate in approx. 10 in.
of water. These are quite low pressure device and
can in fact be operated simply by blowing into
the inlet tube. Original nee wan for washing
machines to tarn off water when tub has reached
correct level but no doubt has many other
applications. 51-25. each.

S PUSH BUTTON SWITCHES
Mains, suitable for audio or R.F. Each switch
rated at 1.50v. 15 amps lot (black push button)
closes '2 circuits, and (white push button) operates
one change -over, 3rd (white push button) operate.
one change -over, 4th (white push button) opens
one circuit_ Note: all depressed buttons remain
down until cleared by the 5th (red button).
Further note: It is a relatively easy job to alter
the position of the tags thus making the switches
snit your circuit. Fitted with S white, 1 red and
1 black button. SOp each or 10 for 52.70.

SA 3 -PIN SWITCHED
SOCKETS
An excellent opportunity to
make that bench die board you
have needed or to stock up for
future lobs. 'This month we
offer 6 British made (Hicraft)
bakelite flush mounting shut-
tered switch sockets for only
50p plus 18p post and Insur-
ance. (20 boors post tree.)

CAR ELECTRIC PLUG
Fits in place of cigarette lighter
Useful method of making a -
quick connection into the car
electrical system. 88p each or
10 for 28-42.

EXIT SIGNS
-"-N One of our customers has

pointed out how easily our
box signs Csn he converted
to exit signs. These are
illuminated, having a 20W
fluorescent lamp with asso-

ciated control gear. The front 18 very thick, clear
plastic. Directly on to this you can stick down
the letters available at most stationers. There is
room inside the box for a battery and low volt
lamp in the case of power failure. Size of sign le
Oft. high x 14in. wide x Sin. deep. Solidly made
from sheet steel and hammer finished in enamel.
Price 23.50 plus 50p carriage per 200 miles.

-.:,i37"tN, SPRING COIL LEADS
As fitted to telephones, 4 core
15p each, 10 for 2145. b core
10p each. 10 for 905.

SLOW MOTION DRIVES
For coupling to tuning condensers etc. One end
fin. shaft, the other end tits to a fin. shaft with
grub screws. Price 25p each.

LARGE PANEL MOUNTING
MOVING COIL METERS
Size Sin. x 4in. Centre zero 200-0-200 micro amp.
Made by Sangamo Weston. Regular price prob-
ably ZS. Our price 0850.

A.C. AMMETER
0-5 amps. flush mounting -moving Iron Ex
equipment but guaranteed perfect 1150.

CIRCUIT BOARDS
Heavy copper on 3/32 paxolln sheet, ideal for
making power packs cte. as sheet is very strong
and thick enough to allow copper to be cut away
with hacksaw blade. filn. x Sin. 8p each.
15in. x Sin. 885.
6KVA AUTO -TRANSFORMER
In ventilated sheet steel case -tapped 110v -140v,
170v -200v -230v. Ex equipment but guaranteed
Perfect. £15, carriage at cost.

PP3 BATTERY CHARGER
Almost S times the life can be
obtained from PP3 battery if
you re -charge It from the maim
-this ready to use charger with ifien,
instructions only 5011 -

SUB -MINIATURE MOVING
COIL MICROPHONE
as used in behind the ear deaf aids

Acts also as earphone, size only fin. x flu. x tin.
Regular price probably 53 or more. Our price 51.
Note them are es equipment but if not In perfect
working order they will be exchanged.

PROTECT VALUABLE DEVICES
PROM THERMAL RUNAWAY OR OVER-

HEATING
Thyristors, rectifiers, transistors.
etc., which use heat -sinks can
easily be protected. Simply
make the contact thermostat
part of the heat -sink. Motors
and equipment generally, can
also be adequately protected
by having thermostats in stmt.

ego
spots on the casing. Our

contact thermostat has a calibrated dial for
setting between 90deg. to 190deg.F. or with the
dial removed range setting is between 80 to
800deg.F. Price 755.

teclo°
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KITS FOR PREVIOUS PROJECTS
Unless otherwise stated, kite contain electronic
parts only. The cam and special items can be
obtained locally. Also batteries are not included.
Kits may be returned for refund if conetruction
has not been started. We reserve the right to
substitute components should deliveries be
protracted eo as to avoid undue delay.

HOME SENTINEL
"Ward off the unwanted intruder" --No elaborate
setting up or wiring required. Kit of parts 118-95.

"SNAP" INDICATOR
Press your button first and your opponent is
blocked ale° suitable for Quia trainee and reaction
tenting. Kit of parte 95p

RECORD PLAYER
Good quality at a reasonable price -good enough
for elaasical records and pop. Kit of parts I5-50.
WINDSCREEN WIPER CONTROL
Wet dirty road -Drink -Fog -Smeared screen -
Scraping wipers -combat these with add-on
wiper control. Kit of parts 12-25.

FUZZ BOX
Add weird and interesting effects to guitar
playing with this reild state Fuze box. Kit of
parte 62-25.

PHOTOGRAPHIC COLOUR TEMPERATURE
METER
Most for colour photographer get the colour,
right gives quick indication of filters necessary
for correction in any light. Can be used with
natural or Studio lighting. Kit of parts 6825.

MATRON Y.W. RADIO
A simple M.W. reflex circuit receiver-eaey to
build. 13'00.

REMOTE TEMPERATURE COMPARATOR
Measures email temperature changes hi liquids or
gowns -fish tank, photographic solution--thermo-
ntatically controlled rooms etc- Kit S475.

RAIN WARNING ALARM
Keep your weenies dry with this automatic
alarm device Kit 61-95.

WAA WAA PEDAL
Add excitement and sound vibration to your
music. Kit 63-25.ELECTRO

LAUGH
Laughter simulator also useful electronic alarm.
Kits of part 12-00.

SOIL MOISTURE METER
Many plants are killed through over -watering -
this meter measures soll moisture at root depth -
probes can be left permanently beside the plant -
indicator remotely housed could monitor several
plants. Kit 63-50.

SIGNAL INJECTOR
A useful pocket instrument for fault finding in
radios and amplifiers. Kit LI.
BABY ALARM
Keep a check on the kids-Ude device will give
you peace of mind es you watch. T.V. Kit 64-50.

SIMPLE CALCULATOR
Teaching aid fpr multiplication -can be used for
quick cheeks Mt 22-75.
POWER SUPPLY UNIT
bust right for testing low voltage clecuits-a
eireple stabilised eupply providing 0-18 voile
D.C. continuously variable. Kit 34-75.

METAL LOCATOR
A simple easy to construct self-contained metal
locator giving a meter indication of buried metal.
Kit 64-50.

AUDIO TONE GENERATOR
Makes electronle musk-covere range from 50--
2000 be. Specifically designed for use with tape
recorder.

LIGHT TO SOUND CONVERTER
Produces an audio tone -the frequency of which
is dependent on the light level. Kit SFS&
SHAVER INVERTER
Provides 240v 501as from 12 volt ear battery -
gives approx 10 watts which is enough for most
shavers. Kit 83-115.

EISMISOSORE
Electronic Metronome with pulse frequency
continuously variable from 40-225 beate per
minute. Kit 8195.

THROUGH LENS LIGHT METER
A simple light meter for use with single lens
reflex camera. Kit 53-95.

MEDIUM AND LONG WAVE RADIO TUNER
A aminle radio tuner for use with almost any
amplifier. Kit 13-95.

INFRA RED BURGLAR ALARM
Uses an invisible, reflected beam to detect in -
trader's when beam is intercepted --s power
Output is switched on for up to one minute.
Kit 63-95.

INDICATOR AUDIBLE WARNING

BEDSIDE LIGHT DIMMER

GENERAL PURPOSE AMPLIFIER
To receive parts for these and other projects featured in this
issue send quoted approximate amount any cash adjustment
can be made later.

THYRISTOR LIGHT DIMMER
Domestic model for any lamp up to 050 watt. Mounted on
switch plate to fit in place of standard switch. Virtually no
radio interferences. Price 62-95. Industrial model up to
5 amp (1220W) eg.

DISTRIBUTION PANELS

Just what you need for work bench or lab
4 x 13 amp sockets in metal box to take

standard 13 amp fazed plugs and on/off switch with neon warning light. Supplied
complete with 6 feet of flex cable. Wired up ready to work. 82-25 phis 23p P. A I.

PORTABLE ELECTRIC
DRILL

Very comelier quality made by a
famous Dutch toolmaker. Model
No. ASH 830. 300w-2 speed 2200/
3000. With >N chuck and chuck
key, also separate side handle and
hammer facility for dealing with
concrete, etc. An equivalent Britieh
made drill would cost E1500.

r model but without the hammer attachment 67-95. Have
either model on approval for 7 days.

4 WATT AUDIO
AMPLIFIER

Works off dry batteries, car hatery or mains power
pack. Only 11-85. This low price possible only became
the make is over produced. Unrepeatable once etocks
are cleared. Made by the famous Mallard company
and carries their full guarantee. Complete in duetproof

ease, amplifier may be used for Mono or Stereo, music or speech.
Hundreds of applications. Frequency response 50112.16kIle.
Supplied complete with connection diagram and operating notes.

FREE all purchasers receive Mallard booklet "Do It Yourself Stereo" tells all
yon need to know to build your own stereo e.tyetem. Write today to avoid
miming this terrific offer.

annum IGNITION

CD CAR IGNITION
This system which ban proved to be amazingly
efficient We offer kit of parts as P.M. Circuit
35-95 plus 20p p. a p. Deluxe model with pre-
pared circuit board 18-95. When ordering please
state whether for positive or negative systems.

CENTRIFUGAL BLOWER
Miniature mains driven blower centrifugal type blower
unit by Woods. Powerful but specially built for quiet
remnicur-driven by cushioned Induction motor with
specially built low noise bearings. Overall am W x 43,"
x r. When mounted by flange, air is blown into the
equipment but to suck air out, mount it from centre
using clamp. Ideal for cooling electrical equipment or
fitting into a cooker hood, film drying cabinet or for
removing flux smoke when soldering etc. etc. A real bargain at 61-85.

INTEGRATED CIRCUIT BARGAIN
A parcel of integrated circuits made by the famous Plessey Company. A once -
in -a -lifetime offer of Morro -electronic devices well below cost of manufacture.
The parcel contains 5 ICs all new and perfect, first -grade device, definitely not
sub -standard or seconds 4 of the ICs are single silicon ebip GP amplifiers.
The 5th is a monolithic RPM matched pair. Regular price of parcel well over 15.
Full circuit details of the ICs are included and In addition you will receive a
list of many different IC's available at bargain Defoe. 259 upwards with enemas
and technical data of each. Complete parcel only El post paid.
DON'T HISS THIS TERRIFIC BARGAIN.

GOOD COMPANION
We can now offer these again In i.e. version using Ferranti
2N414 and Mullerd .AP Modules 1172. Excellent tone
wood cabinet. Cabinet am approx. llin wide x Sin, high
x Bin. deep. Complete assembly instructions 1515 plus

.2.8p post and ins

MIGHTY MIDGET
Probably the tiniest possible radio, as described in Practical Wireless, January
'73. All electronic parts 22 post paid.

CONTROL

SPEEDS
LPEEDS

DRILL
CONTROLLER
NEW 1KW MODEL

Electronically changes speed from approximately 10 revs.
to maximum. Full power at all speeds by finger-tip control.
Kit includes ell parte, case, everything and full instructions.
si-so plus 13p post and Insurance. Made up model also
available. 82.25 Plus 130 poet & P.

TERMS: -10% discount if ten of an item
ordered, send postage where quoted -other
teens, post free if order for these over 46-00
otherwise add 20p.

J. BULL (ELECTRICAL) LTD.
(Dept. E.E.), 7 Park Street Croydon CRO IYD

Caller* to: 102/5 Tamwerth Road, CROYDON.

KITS FOR PREVIOUS PROJECTS
CONT. FROM LEFT HAND COL.
CASSETTE TAPE POWER SUPPLIES
Two units to power a cassette tape player or
recorder one from the mains Price 12-25. Two
from the car battery -price 6i.-25.

REACTOMATIC
A reaction Meting game that can ale° be a quis
answering indicator. Kit saoo.

ELECTRONIC MOUSE TRAP
A humane moose trap -catches them alive so
that you can release them in the park. Kit 12-95.

TRANSISTOR TESTER
A rapid teeter for checking most transistor. -
tests transistors in an oscillator circuit and gives
audible indication of goodness. Kit 6185.

RADIO CONTROL TRANSMITTER
A ample single channel transmitter for the radio
control of bouts, aeroplanee mod other models.
Kit 15-50.

RADIO CONTROL RECEIVER
A single channel super regenerative receiver to
work in with above transmitter. Kit MOO.

BIT SAVER
Prolongs life of soldering iron bit -prevents
pitting. Kit 8175.

ICE WARNING DEVICE
A device that can be set to indicate 'ice' renditions
or similar temperature levels. Kit 111 -40 -

AUDIO COLOUR UNIT
Add a colour dimension to your audio equipment.
This unit will modulate three lamps in accord
with Bass --middle and treble notes of any music.
Kit of parts 58'50.

U.H.F T.V AERIAL
A simple aerial for U.H.F. to reception on your
band could improve your reception immensely.
Kit 11.50 -

DAMP LOCATOR
F.asily carried in your pocket this little unit gives
visible indication of damp. Kit 61-15.

ENLARGER & EXPOSURE METER
For D.I.Y. photographer I4-50.

EGG TIMER
Simple timer with audible warning. 143-75

NEON NOVELTY
Interesting modern ornamental device 11-50.

CONNECTING WIRE
100 yard coils -angle strand 24 image copper
P.V.C. covered. Available in popular colours: -
759 Per coil.

8' x 5' P.M. SPEAKER
15 ohm -21.-50- This ie a good quality speaker by
a famous maker. High flux ideal for use with our
Mullerd 4 watt amplifier.

3 GANG TUNING CONDENSERS.
500pf each section ideal for transmitter or com-
munications receivers 66p.

RECTIFIER PANELS
Contain 4 of IN40 (400v) wire ended rectifiers, a
glass encased fuse, toning current not known but
believed low. Also 4 small wattage resistors at
only 15p each, which le lees than many shops
charge for one of the rectifiers

TRACK TAPE HEAD
for r or 1" tape. Thle is a braes encased tape
head and measures approx. 6" x 5' x r. Resist-
ance is approx. 20-0-20 ohms. These beads are
beautifully made but we have no technical data,
also have only a limited quantity. Prim 65 each
or 10 for S45.

RECORD PLAYBACK HEADS (TRUVOX)
Individual prices of these are: -
2 track record playback heads 459 .1.1,-
4 track record playback beads 669 emb-
lems° heads are also available separately -
2 track 15p-4 track 855.

AC CONDENSERS
In addition to the normal uses as motor starters,
power factor correction etc. Tame make very
good voltage droppers for working low voltage
appliances from mains. The voltage working
quoted Is AC and condensers are usually suitable
for working on DC at 25 times the quoted AC
voltage.
1-5 mid 400v 25p 5 mid 570v 805 12 laid 2.50v 70p

2 mid 440v 30, 8-25 raid 250v 15 mid 250v 80p
3-4 mid 440v 40p 50p 20 mid 275v 90p
3.5 mfd 250v 80p 8 mid 2.50v 509

8 mid 440v 759

TINIEST AUDIO UNIT
Although only the same else as an Oxo cube these
are completely self contained and comprise
microphone, 3 transistor amplifier with volume
control and battery compartment and finally a
dynamic earpiece. All in a plastic case. Made by
Ardent (Sold. we believe at over 150 each). These
are really hearing aide complete except for the
ear tube but we are not selling these as hearing
aide only for the micro midget parts they contain.
Believed to be in perfect working order but not
tested. Price 1710 each.
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become
a RADIO-AMATEUR !

learn how to become a radio -amateur
in contact with the whole world. We give
skilled preparation for the G.P.O. licence

free I Brochure, without obligation to:

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

NAME

ADDRESS:
EEB 43

BLOCK CAPS please

GIANT POWER =Am,
BROADCAST RECEIVER

MIEN 3 is 1 acme POKER SUPPLY SYSTEM

NAIRS/RATTERYplits BUILT -I4 BATTERY BOOSTER

OUR PRICE L10-50+40p P. & P.

No lees than 3 VHF BANDS.
picks up Aircraft Transmissions,
Pop Pirates, Taxis, Ambulances,

Local Radio, Continental and all BBC,
VHF Stations plus fascinating Public Service

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

BAND. Frequency ranges: MW540-1600KHZ, F5168-10810FIZ
Airband 108-145 MHZ, VHF 145-17555/1.2. 23 semi -conductors --
12 transistors, 11 diodes and thermistors. _automatic frequency
control. ar telescopic aerial. Runs off mains AC 230/250 volts

or off 4 011 batteries. or use re -chargeable nickel alkali cell. Finished In strong
leather grained case with carrying handle. Approx. size 10f" x 65" n 340.
Wntten guarantee. Special magnetic ear -piers for personal listening, dry batteries
FREE. HURRY I Limited quantity from Sonic Sound. Fully guaranteed.

PRICE £28.95
1508 P. &P

Tune into the world with this amazing world
radio. A truly exceptional unit in performance
and looks-leatherette with stainless steel trim.
Looks good anywhere. Use either as a portable

with standard batteries or plug it
directly into 220/240 volt domestic
mains supply. 14 Transistors; 9 diodes;

1 thermistor. Internal ferrite rod
antenna plus telescopic aerial.
Separate tone, volume and tuning
controls with push-button selectors
for the 8 WAVEBANDS.

Complete with earphone for personal
listening. Frequency ranges: Long wane
150-350Kca Medium 353-1605Kcs.

Marine 1.6-4-5Mcs. Short Wave 12-743Ics
FM/VHF 88-108bies. Aircraft 108-135 Moo.
PUBLIC SERVICE BANDS 135-174 Mos. Fully
guaranteed.

N.B.-The _Ministry of Pat Telecommunications has pointed out that a
licence (not generally available to the public) is required for reception of trans -

mistime by Fire Brigade, Aircraft, Shipping, etc.

SONIC SOUND (Dept" "2). 872 EDGWARE ROAD.LIMON, W.2.Tel. 01-723 0094.

AUDIO I Callers welcome Monday to Saturday
ama.-6 p.m.

SINCLAIR EQUIPMENT
IC12 £2 00

ZOO £4.23
PZ5 £3.97
Z30 £3.50
Project A
tuner £1880
AFU C460 EXECUTIVE
stereo 60 £7.80 CALCULATOR ESS
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 £1.30. Stereo version with
balance control £3.00.
BASIC KIT FOR THE IC12
Contains components for P.C. board and volume
and simple tone controls. Mono version E1-10.
Stereo model with balance control £2.80.
POWER UNITS FOR THE 1C12
A set of components to construct a 28V 0.5 Amp
power supply £227. Also Suitable Sinclair PZ5
fully constructed £3-97.

LOUDSPEAKERS FOR THE IC12
Specially chosen for the IC12. 5" 8 ohm £1.00.
5" x 8" 8 ohm £1.45. 10" x 6" 15 ohm £227.
PREAMPLIFIER KITS FOR THE IC12
Type 1 for magnetic pickups, mica and tuner!),
with 3 position equalization switch. Mono model
E1-20. Stereo model £2.20. Type 2 for ceramic or
crystal pickups. Mono 48p. Stereo 95p.

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.

S-DECS AND T-DECS
S-DECS £1.44
T-DECS £2.83
',DEC A £3.00
16 dll IC carriers
£125

SWANLEY ELECTRONICS
32 Goldsel Road, Swanley, Kent

Mall order only. Postage 10P per item. Lists 102.
After 1st April please add 10% extra for VAT.

B.H. COMPONENT FACTORS LTD.
VAT: Please add V.A.T. at the standard rate

after April 1st.
SPECIAL RESISTOR KITS. lAW or OW 5% Carbon
Film) 10E12KIT, 10 each Ell valve, 10ohma-1M.

A total of 610. 42.80 net
25E12KIT. 25 each El2 value, 10ohms-151.

A total of 1575. 88-50 net
MULLARD POLYESTER 0280 250V. (.LF) 0.01,
0-015, 0022, 0.033, 0-047, 8p. 0.068, 0.1, 0.15, 4p.
0.22. Op. 0.33, 7p. 0-47, Sp. 0.68, 10p. 1.0, 13p.
1-5, 20p. 2.2, 23p.
M1TLLARD POLYESTER C296: 160V. (ALF) 0.01,
0-015, 0-022, Sp. 0.047, 0.068, Sp. 0.15, 0-22, 4p.
833. 5p. 0.47, Op. 0.69, 1.0, 10p. 400V: (iF) 0-001,
0-0015, 0.0022, 00033. 0.01, 2p. 0.015, 0-033. 3p.
WILLARD ELECTROLYTIC C428, 5p each. (aF/V)
0.64/04, 1.6/25, 4/40, 8/40. 10/40, 10/64, 18/40.
20/64, 25(25, 32/10, 40/16, 64/10, 80/16, 80/25,
100/6.4, 125/16, 125/10.
HI -VOLT ELECTROLYTIC: 8)350, 12p. 18/350, 17p.
32/350, 22p. 50)250, 15p. 32/350, 22p, 100/500, 30p.
LARGE ELECTROLYTIC: 500/25, 100. 500/20, 12p.
1000/12, 10p. 1000/25, 2000/12, 2500/12, 15p.
1000/50. 350. 2000/25, 25p. 2500/25, 80P. 3000/50,
65p. 5000/50, 85p. 2500/50, 559. 1000/100, 60p.
CERAMIC PLATE. 50V: (pF) 22, 27, 33, ao, 47, 56.
69, 82, 100, 120, 150, 180, 220, 270, 330, 399, 470.
560. 680, 820, 1K, SKI, 2K2, 3K3, 4K7, 6K8 (410)
0;01, 0.015, 0.022, 0.033. 2p. 0-047, aov, Sp. 0-1,
305'. 4p.
CARBON FILM RESISTORS. 1W, 5% leohms-2-251i
5W 5% 22 CHIC. 1p each or 100 for 55p.
METAL FILM RESISTORS. 1W 5 27 1-2-1051 lIp
each or 100 for £1.
VEROBOARD 0.1 0.15 CARBON POTS
sr x 5" 2.5p 2.5p 5K-211 Log and Lin
25" x 35" 2.3p 17p single 15p, single
38" x 29p 309 with SW, 24p, dual
36° x 35" 25p 25p 42p.
Pins, Bd. 25 8p flp SCREENED WIRE
2 Fin DIN Plug 12p, Skt. 10p Single 5p/yd., twin
3 Pln DIN Plug 13p, Skt. 10p 9p, stereo 9p, quad
5 Pin DIN Plug 180° 15p, Skt. 12p. 19p
Red Panel Neon 240V. 15p
Preset Skeleton Pots 1E-131 5p
Neon Bulb 90V, wire ended 5 for 20p
11:4001, Op. 1704002, 7p. 1N4003, Sp. LN4004, 9p.
111914, Op. 74007, 15p. 7401-7410-7430, 15p.
215706, 10p. 41.914, 30p. BC108, 110. BFY51, 2,0p.
CWO, pp 10p. Discount 810-10%. The above items
are only a mew taken from our catalogue which is
available free. Money back refund.
Dent. EE, 81 CHEDDINGTON RD.. P1TSTOEE,
LEIGHTON BUZZARD, BEDS., LU7 9AQ.

Tel.: Cheddiaaton 688446 (STD Code 02961

INSTRUMENTAL

AUDIO

EFFECTS
SUPER "FUZZ" UNIT KIT. CONNECTS

BETWEEN GUITAR A AMPLIFIER. OPER-
ATES FROM Ov BATTERY (not ripened).
ALL COMPONENTS AND PRINTED CIRCUIT
BOARD WITH FULL INSTRUCTIONS. KIT
PRICE: £2.60 post paid.

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

ENABLES YOU TO CREATE PHASE

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

TIONS. KIT PRICE: £2.110 post paid.

MAIL ORDER ONLY.

S.A.E. ALL ENQUIRIES.

DABAR
ELECTRONIC
PRODUCTS

Sla, LICHFIELD STREET,
WALSALL, STAFFS. WS1 1UZ
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BRITAIN'S FASTEST SERVICE01
A SELECTION FROM OUR COMPREHENSIVE CATALOGUE

ALL ITEMS ARE BRAND NEW AND FULLY GUARANTEED ELECTROLYTIC AXIAL LEADS
AA119 6p BCY58 18p CA3043 £1.73 0A81 8p 1144007 19012N6027(1313T1) Mfd. Working
AC107 30p BCY70 15p CA3044 £142 OA90 Op 1N4148 401 45p Voltage
AC126 20p BCY7I 30p CA3046 116p OA91 Op 1N5400 14P 3N84 £130 1.0AC127 25p 60072 15p CA3048 4244 0A95 5p 145404 189;31472840088o 1'0 100vAC128 24p BD124 75p CA3052 £1.80 0A200 Op 1N5400 2SP 3N140 E1 -OS 2-2 25vAC128/AC176 50131 75p CA3065 £1-110 0A202 7p 1544 49 3N152 £1 -05 2-2 63v38p 50132 75o CA3088E £1-3/ pogo 97p 15920
AC151 12p 50131/132 £1-50 CA3090Q £4-70 0025 37p 15940

7p 3015F 42-00 4.7 40v
25vAC152 15p 80020 92p CD4001AE 720 0C28 OP 3015G 42-00 10

AC187

AC176
AC153/176K 32p 13E167

169 13E163

17p BF173

350 01140114.E 729 0C35
I5p CD4012AE £116 oc55
199 CD4013AE £1-43 0C41

60p 1S5015

23975P

7402

40p 155024
630 1S5018 75P 7403

259 7404

2::
209

47

22
22
47

25v
44v
25v
40v

70p 155009 009.7400 189 10 63vAC153 19p 8E115 23p CD4009AE £1-54 ciao 750155012 110p 7401

Price Mfd. Working Price
Voltage

7p 100 16v 6p
5p 100 25v Op
7p 100 40v Op
5p 100 63v 180
5p
Op

220
220

25v
40v

Sp
9p

4100070 25v 12p
Op 25v 160
6p
Op

2200
4700

25v
16v

30p
33p

AC188 23p 13E177 25p CD4015AE 43-90 0C42 409 155047
7408

259 7405
25p
25p

611

AC167/188K 40p 8E1713 31p CD4017AE 43.90 0044 20p 214404CAPACITORS-METALLISED POLYESTER
ACY18 200 8E194 ISp CD4020AE 44-3410c7.1

. ;I; PP 77118

25p
25p Stock values: MFD
209 0.01, 0-015, 0-022, 0-033

ACY17 27p BFI80 359 CD4(118AE 43-90 45 20p 2N606 !,5,11 7409
ACY19 20p 6E195 15p CD4024AE £2.78 0072

200 211697
20P 2N698 app 0-047, 0-068, 0-10

Price each
3p
4pACY20 20p 8E196 15p CR1/051C 45P ooy5 250 2N70620p 0-150, 0-220ACY21 19p 13F203 359 CR1/401 C 60P 0o76 7420

250 2N706A 129 7425
Op

ACY22 10p BF254 14p CRS3/05AF . 409 214708
30p 0-a3 7p

169 7430 20, 0-47 OpAD140 55p 8E255 15p £1.06gcsg 509 7440 24p 068 119
A0161 35p 8E3(29 .5,11.1)C81D

20p 211911
10 14p

A0149 50p BFX13 259 CRS3/40AF

AD162 389 BFX84
250 209 214914

42p -1,1t2 20p25p CZ6 159 1...-.44
£116

4.0161/162 701x BFX85 34p 010 (NTGD10) '1,-..;7,0

2235: 22NN692186

7444
£2 06 Order as "Polyesters'. + Capacitance.

£1.45 'A
24p

AF106 24p BF)(86 2Sp 409 ;-.'.i4.0
25p 21,1930 7445

AF114 25p BFX87 309 RT84 £2-90.XX., 359 2141131 CAPACITORS-POLYSTYRENE24p 7445
AF115 25p BEM 24p Lic7e9ci5 4201." 7447

E£11:545p Axial leads, Clear encapsulation, 5% Tolerance. 160 volt working.AF116 250 8E1'50 159 LIC709C/8 42012E1A,
2141132

ngo zr 209 PriceAF117 259 BEY51
22NN1136,3302

Stock values
AF124 25p EIFY53

111;147723:P4 1115 vigN6120 45gp0 22N6111330046

2411 7454 209en 10500F. 1500pF, 2200pF, 3300pF, 4700pF, 5600pF, 6800pF, Sp

AF118 449 BEY52
100pF. 150pF, 220DF, 3306F, 470SF, 5150pF. 680pF, 820pF,

each9 7453 20p
p LI /5 4501

61AF125 249 BEY90 £1.05 LIC741C/8 40p, 30 9 74150 '"'" 0,12r as: "Polystyrenes" + Capacitance.AF126 179 BP101 75p MC1303L 4175=9
48p 2141306

30917470 459
SO: Pppp P411:10178A F139 30p BPX66 £1-35 MC1305P £2-80 ..., 349,7472 329 ALUMINIUM HEAT SINKSPrI'1 349'7473

AF239 35p BSX19 16p MC1310P 42-95 PN107 C72141559( R11 17474
45P 10014 34p (Plain All undrIlled)

Ar786 409 BRY39 40p MC1307P £1-6S

BSY29
ASY27 30p 85027
ASY26 25p BSX21 209 MC1330P go P/1109

169 MCI312P £2-75 P111°8 711 401C) 805415ppP1,177448820475 45p
7p 2141613 159.7478

46P

4-51,
67pASY2810DDR 43p (Plain All drilled 2 x TO3)AF279 47p BS X20

22020o MC1352P 42.00 11.113819(2N3819) 2141711

259 MC4024P £2-201 20p 2N1893 57P
ASY29 3014BS095A 1211 MC4044P 422015  4 28p 2N2218 33P 7483 £132

LOW PRICED DIL IC HOLDERS
DRD 7 14 Pln OIL 15p ORD 816 Pin OIL 17p

84.138 33p NYLON NUTS AND BOLTS
BAX16 11p BY127

20P MFC6030 gl-631SL103A SOp 2N2218A 4-4P 7466
60p Cheese head screw bolts. Nuts with integral washer. Moulded

159 BY100

16p BTY79P1OOR 929 mFcgoio 0.30
2142219 359 7400

1313103
22p MFC6040 41-1S1SL403A (Rect)

sop 2N2219A 53P 7491A £1-28 in high density nylon. Ideal for mounting "live" assemblies,
BB104 289 BT106 E1-20 MFC8040 a.24 SL803A 80p 2142368 179 7492 85p power transistors, etc.

329 BZY88C3V3 13p mFog020 42.12 SL403D 2142369 I7p 7453B1310575p Each pack consists of four nuts and four screw bolts.
p10p BZY88C3V6 13p MJE371 ga (IC Amp.) 41-30 2N2369A 179 7494BC107£1-13 Pack No. Thread Length

H5NI
Quantity Pack PriceBC107/13C177 EIZY86C3V9 13P MJE520 55p TAA263 75p 2N2484 429 7495 SOp6BA 4, 4 10p24p BZY88C4V3 13p MJE521 62p,TAA293 97p 2N2646 45P 74966BA 4. 4 10pBC108 1011 BZY88C4V7 139 wE2955 41 -06TAA310 £125 2N2904 449 74100

£1-48 HSN3
£1-64 Order"Nuts and Bolts" + Pack No.

BC103/13C178 BZ088C5V1 13P MJE3055 680'TAA320 75p 2142904A 490 74107 52pp.OPTO ELECTRONICS -3 devicesBC109 97iTAA861 45p 2N2505 6511 74121 43923p BZY88C5V6 I3p m,1459
10P BZYaacsv2 13c. MJ481 £1251TA0100 41 -97 2N2905A 759 74141 £1.00 from our range-OCP71-429, ORP12-50p, TIL209 Red led 38pBC109/BC179 TAD110 £1.972142924 18P 74150 £3-35
Zip BZYOSC7V5 13pP 14,154,35; £2-00 2N-2525 209.74101

BC109C 11p BZY88C8V2 13p m,j502/KJ450"E12:11 TIL2L 029 35p 2N2926 10p 74153 £1 35 Probably the best test probes ever made. When you push a plunger
£1-10 TEST PROBES

BC140 30p BZY88C9V1 1311 609 279 74154 £2.00 a spring steel forked tongue pushes out and holds the components,60747 10p BZYS5C1OV 130 x. , nn
£8.56 TIP31A

709 22N143030.4 50p 74155 L1-55 wires etc., while you take readings etc. It won't let go until you5C148 OP BZY86C11V 139 """2"'" £0-8° TIP32A
509 74156 £135 release it.BC149 lip BZY88C12V 13p MJI000 Et -50 TIP41A 839 2143055

MJ4502 £4.44 TIP42A £1.00 2N3391A MD 74190 £1110 KLEPS 30 Black and Red, per pair £12013C157
BC1S8

129 920880130 13p MPF102 Sip T1S43 30pl2N3525 E1 -04 74191
11p BZY88C15V 13p 91,i74192

£1 60
RESISTORS-METAL OXIDEBC159 12p BZY88C16V 13p MPF103(2N5457) VA1066s

150 2143702
90,74193 41-..74 Metal Oxide resistors by Electrosil. Ultra low noise. -1 Watt,

BC148/158 200 ESZY88C2OV 13
BC149/159 229 BZY£18C22V 13p

MPF10412N545849j VVAA1104,3°39 IV: 211,`,131g1
,VA1077 69:14026074197 E130., E24 series -1-0. 1-1. 1.2, 1.3. 1-5, 1-6. 1-8. 2.0, 2-2, 2-4, 27, 3'0. 3-3,

BC147/157 22p 132Y88C18V 13P
90.74106 11 '.. 2%. Available In the range E24 between 10 ohms and 1 Meg.

gop 2143706 999 36, 3.9, 4-3, 4.7, 61, 5.6, 6-2, 6-8, 7.5, 8.2, 9-1, and their decades.BC167 11p BZY88C24V 139 MPF105(2N5459)1W005
46pIW01 40p Type No. TR5 Price: 4p each

NKT0033 964,'WO2
91,140309

BC178 NKT213 25P WOO

335321 99P'22214N14333777108007

339 2N3709

429. A range of miniature high stability resistors with very low noise

111Ip'BZY88C27V 13p

BC177

BC169
501690 12p BZX61C7V5 23p NKT2I2 2I4P BZ-X61C8V2 23P

11p BZY88030V 113p
25Spp W04

604

9697p99P 48413:203111201 429
629 RESISTORS-CARBON FILM
6OP Order as "Metok" + value.

BC182
BC179

10P BZX61C11V NPINKT217 5"
14p BZX61CIOV 2a9 NKT216 46pIZTX107

ZTX108 14124pPD 2321'11138374 52509P44°00
139 2N3823E 20040362

.4P indicated. (Wattage ratings are at max. limiting voltage).
?.9 characteristics and long life. Tolerances, ranges

I3p 13Z-X61C9V1 23p

50182E
BC183

10p SZX61C12V 2311
9p BZX61C13V 23P NKT223 2" ZTX3°2

NKT218 2Sp ZTX300

isp 2N3868 £113-190:4044(4867

2143820 Tol. Range52p UPM050 OS 5% 10E -1M
Series
E12 1p each

BC183L 10p BZX61 15V 239 NKT271 I$p ZTX303
239 2N3904 zap 40408

,..111 UPM075 075 612
1p each10% IM -4-7M E12

BC184 I3p BZX61C16V 239 NKT274 18p ZTX304 5% 10E -1M 19 each
Ip each50184E 12p BZX61C113V 239 NKT275 20p ZTX314

lio: !r.114341C318 18pPi44844?8
.p UPM075 015
62p UPM100 1-00

10% 1M -4-7M E12
BC212 12p EIZX61C2OV NKT279A 12p ZTX320 10% 10E -1M E12 21-0 each
BC212L 12p BZX81C22V 23P NKT28I 29p ZTX330

119'40432 EI30
239 10p 2144050 119140,130 41-22

BC238 10p BZX61C24V 23P NKT351 75p ZTX500 14p 2°14°61
2N4062 11p5C238!508 209

BC257
p NKT401 71p ZTX501 .15p

404,354,812A 52p
Op BZX61C3OV 23p NKT402 77p ZTX502 fgp 2144444 £220 Et -95

gp A3005 41 -SO 4592145245 44059., 40576 £1-70
170 2N4871

BC259 NKT434 8:Pp g))((55034
8C258 Sp CA3004 £225 1.1141-403

8C307 12p CA3011 92p NKT405 790 14914 ''' 40600 70p
BC308 10p1CA3013 41-30 NKT406 629 1143754

2g,' 2N5457(MPF1%
709

BCY30
BCY31

25p CA3014 41-52 N147713 29p 1144001 7119

2N5458(MPF104) 1406°2
41p489 CA3018 88p NKT773 259 1144002 4gp 40603 0pBCY32

BCY33 209 A3020 £1-55 NTGD10 409 1144004
SOD 04.30184. E1.19 NKT781 29p 1114003

7:: 2N5459(MPF105) 40669 4-120
8CY34 259 CA3028A SSP 0A47 8p 1N4005 129 450 40673 68p
BCY38 30p CA3035 4-1-52 0A79 11P 1N4006 15p 2145777 45p 40739 £1-50

SERVICE PLUS ..4'

10% DISCOUNT OVER £4 ,...NO POSTAGE AND PACKING
TOP QUALITY PRODUCTS .4!
ALWAYS BY RETURN SCOMPREHENSIVE CAT. )))->"

EDUCATIONAL ORDERS A  q
."SPECIALITY , ::5
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1Pirilliti DEPT. EE 6; 7 COPTFOLD ROAD
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SAXON ENTERTAINMENTS.
STANDARD & CUSTOM-BUILT AUDIO & ELECTRONIC EQUIPMENT
NEW & SECONDHAND MUSICAL INSTRUMENTS. MAIN
DISTRIBUTORS FOR A.K.G. HIGH QUALITY MICROPHONES.

LOW-PRICED AUDIO MODULES
FOR DOMESTIC & COMMERCIAL USE

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

SA25 22.95
25 WATTS RMS. 7 transistors 7 diodes

SA35 £4'45
35 WATTS RMS. 7 ,ans.stors 7 diodes

Carr.
free

SA100 ,E1 0.90
100 WATTS RMS. It transistors 6 diodes

carr.
free

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

BRIEF SPEC. FOR ALL THREE MODULES
Free, response 15-40,000 Hz = 1d13

Distortion 0.2% at 1 kHz

Loads 4 to 16 ohms

Quiescent current 15 mA

Noise Better than -75 dB

Supply voltage 25-45 volts SA25/35
40-70 volts SA101)

Size 4 x 4' x 1- (SA100)
4' x x 1' (SA25,'SA35)

Circuits, connecting Instruction and application data are supplied
free with all modules.

POWER SUPPLIES FOR
THE SA25/35 & SA100 AUDIO MODULES
PU45 Unstabilized Supply for 2 SA25/35 £4.90

PU70 Unstabilized supply for one or two SA100
£7.75 carr. 40p

MT45 Transformer for above,'heavy duty £2 -ES carr. 20P

Stab PS45 Stabilized module for 2 SA25's or two SA35's
53-50 carr. tree

M1-30 Transformer for unstabitized supply complete with
rectifier diodes mounted E3-50 Carr. 20p

MT70 Transformer for PS70 £4.90 cart. 40p

PS70 Stabilized supply module for one or two SA100's
£4.90 carr. free

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

AND ARE SUPPLIED FULLY TESTED

CALLERS & MAIL ORDER:
327-331 whirehorse Road.

West Croydon. Surrey.
01.68.1 6385

OTHER SAXON PRODUCTS . . .
120 WATT HEAVY DUTY MODULE E13-90 ± 20p carr. or with supply

± 40p
Carr.

Featuring a rugged class A driver stage, this module will
run from all our mixers. etc., and most other makes of mixer.
It delivers 120 watts Into an eight 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 5 2dB
Input sensitivity 200 my Into 10K
Construction Fibreglass board
Size x x 4" (5' with supply)
Low distortion parallel push-pull output stage.

£18.95

I NEW 1,&","4Paptlyver'l" £27.90s

SINGLE CHANNEL SOUND/LIGHT CONVERTER

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

28.90 raerer.

THREE CHANNEL SOUND TO LIGHT UNIT
Handling the total of 3000 watt (3kw) this unit is unique for Its price in that not only bass, middle and
treble but also master controls are provided. Two amplifier sockets eliminate the need for split leads
etc. Supplied in tough white steel case with a blue 9.7K carr.'
hooded cover. Fully guaranteed. 0, 30p

MONO VERSION 50.50 cart. 20p (As Illustrated. S.A.E. details 9 volt operation) Outputs up to
1 volt RMS

3
ft

$AXOs DtSCO  MODULE

5.80
SAXON STEREO
CONTROL UNIT

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

COMPLETE AMPLIFIERS
The CSE 100. £34.90 carr. free
This versatile unit is now available in a black vynide
case and so represents even better value than ever
delivering speech and music powers of up to 100
watts RMS and continuous signal outputs of
70 watts. Two individually controlled inputs with
wide range bass and treble controls. Ideal for small groups D J S etc.

The SAXON 100 £4850 carr. free
With an RMS output of 120 watts speech and music,
100 watts continuous power, tour individually

e 4 -;CC AI 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   SOMA cost.

LOUDSPEAKERS British made bargains!!
12' 25 watt /3"15 ohms £5-95 cart. 30p. 15' 50w.005 ohm £1450 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.
DrIDHL rrp EH  00 our price E9-45 post free SEND SAE FOR
13190C High Z '13 L2150 our price 517.45 post free OUR AKG PRICE
D1000C 24 ct gold plate rrp £37.00 our price £32-00 post free LIST. DISCOUNTS

ON ALL MICS.

CALLERS ONLY: BUSINESS
OUR NEW HOURS:
DISTRIBUTORS 9.10 a.m.

CIRCLE SOUND,
to 5.30 p.m.

328.330 The Banks, Rochester.
Medway 404199

TERMS OF BUSINESS:
C.W.O. or C.O.D. (35p extra)
All cash in regd. envelopes pleasel
Telephone orders to our CROYDON BRANCH.
TRADE S EXPORT enquiries invited.
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El-PRE-PAK
SUPPLIERS OF SEMI -CONDUCTORS TO THE WORLD

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 I5p

TESTED AND GUARANTEED PAKS
1579 4 ia hmopc'plaiplastic
NI 10

largeReed sSrvedrnSwitches, mixed types

50p

50p

899200 gm.tVisyc,::',`,,i::S',A,-7,;7,7* 50p
/44 291 Mixed Resistors. Approx.

4 quantity counted by weight
H7 40 Wirewound Resistors. Mixed

t7Pes and values.

50p

50p
He 2 acopzoiTLrrItrnsitive 50p
1428

20aC2Wcodeld 7.2 '''claPnSd'in

-i3° 20 ;,",,:j`vz.7.7..°6Vi'-'43V

100 taleZiedp:tii Marked a
Germ. Gold

Gon
Unmarked.

1438 30 ShoreleadZea:siator. NPN 50pSilicon

50p

50p

50p

11" 10 Isnr!ler9'ad4C4uFlOp6s iUs94550p

1440 20 rETNIOsil,c2oNn 6M011,16,1,3:,.5 50p

Nil 2 ,l,:;'",:rr'Z'111`1172 50p

UNMARKED UNTESTED PACKS

8" ISO g7.1`.".77,.°' 50ppe

583 ioo Tir.'7;:-.M`.`rtIg'smit,i7,4d. SOP
Germ.

8" CI°
Siliconeiv

CiZSicti°OAta*

886 100 SiI. Diodes sub. min.

888 50 Vcrirl:irs:". o O
Trans. /PI PNP

50p

2N706A, BSY95A, etc.

50p

50p

el
50 27P7LVa."(idTkris"`' 50p

146 40 t5C8r-n7ViVm..nZ. e6-7, Dssiodes 50p
H" 20 3rz.,Sotcon Stud Rectifiers, 50p

HIS 30 DcrrnHAa.cmS.i.li:don,c.Fltrifiers. 50p

H16 15 lEnx,p4r4rmn fL. 50p
supplied

H2O 20 IY....12:fp7atii.e Sg.clitcal Rectifiers' 50p

H34 15 Power
NPN

ica.nns Itcsi l'filarp,Germ. 50p

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

IN STOCK ,000,000
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
tors.
Si n j;nlaninaarrkpelcastizottreasntseids-,

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
BC107/8/9, BC168/9 etc.
R.F. NPN and switching NPN Types also.
Please state type of transistor required when
ordering.
ALL AT 500 for E3, 1,000 for ES, 10,000 for L40
P. & P. 10o,I,000.

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

8
RELAYS FOR

VARIOUS TYPES £1P & P 25p

VALUE ON ORDERS OF
ADDED f4 OR OVER
To YOU SEE BELOW
Please read very carefully:
We will give a discount to customers who send
in an order for £4 or over. This discount will
be equal to the V.A.T. rate current at this
time. If your order does amount to E4 or
cosr, all you need to send is the total

t of goods and postage as stated
in this advertisement. No addition
for V.A.T. is needed.
V.A.T. for orders under £4:
If the total cost of goods plus
postage and packing is less
than £4, kindly add 10%
(10p in the ) your
remittance. Incorrect
amounts will delay
your Or

A CROSS HATCH GENERATOR
FOR f 3.50 ! ! !

YES, a complete kit of parts including
Printed Circuit Board. A four position switch
gives X -hatch, Dots, Vertical or Horizontal
lines. Integrated Circuit design for easy
construction and reliability. This is a project
in the September edition of Television.
This complete kit of parts costs f3.50,
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 e -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.
lOp P & P on this Pak.

FREE CATALOGUE
FOR

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

100,000 ,P=7,:r:,,'="
NOW IN TWO RANGES

These arc 40W and 90W Silicon Plastic Power
Transistors of the very latest design. available in
NPN or PNP as the most shatteringly low prices of
all time. We have been selling these successfully in
qu5ntity to all parts of the world and wo are proud an
offer them under our Tested and Guaranteed terms.
Range I. VCE. min 15. HFE Min 15.

1-12 13-25 26-50
40 Watt 30p Ilfp 16p
90 Wacc 24p 22p 20p
Range 2 VCE. Min. 40. HFE. Min 40.

1-12 13-25 26-50
40 Watt 20p 2.11p 26p
90 Watt 35p 33p 30p
ComPlementary pairs matched for gain as 3 amp:.
I0p extra per pair. Pleaseseate NN PM? or.
order.

INTEGRATED CIRCUITS
We stock a large range of 1 -Cs at very competitive
prices (from 10p each). These are all listed in our
FREE Catalogue, see coupon below.

METRICATION CHARTS now availble
This fantastically detailed convertion calculator
nrries thousands of classified references between
metric and British (and U.S.A.) measurements of
length..rea, volume. liquid measure. weights etc.
Pocket Size 15p. Wall Chart Ma.

LOW COST DUAL IN LINE I.C.
SOCKETS
14 pin type at 15p each lhlow new low profile
16 pin type at 16p each. f type

BOOKS
We have a large selection of Reference and
Technical Books in stock.
These are just two of our popular lines:
B.P.1 Transistor Equivalents and

Substitutes: 40p
This includes many thousands of British
U.S.A.. European and C.V. equivalents.
The Iliffe Radio Valve & Transistor
Data Book 9th Edition: 7Sp
Characteristics of 3,000 valves and tubes,
4,500 Transistors, Diodes. Rectifiers and
Integrated Circuits.

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

N.B. Books are void of Y.A.T.

IM MEM
Please send me the FREE B; -Pre -Pak Catalogue.

NAME

ADDRESS

MINIMUM ORDER 50p. CASH WITH ORDER,
PLEASE. Add 10p POSt and packing per order
OVERSEAS ADD EXTRA FOR POSTAGE

MI MI MI 1.11.

El-PRE-PAK LTD DEPT. E 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX

TELEPHONE: SOUTHEND (0702) 46344
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Everyday Electronics Classified Advertisements
WANTED

WANTED - to buy - the following
issues of EVERYDAY ELECTRONICS.
Volume One. Numbers 1, 2, 6, 7, 8, 9,
10, 11, 12. Generous offers made. Box 5.

RECEIVERS and COMPONENTS
TRANSISTORS: mint, branded top
grade AD161/162 c.pr., 60p; BC107B,
12p; BC169C, 10p; 2N2626G, 12p; 2N3702,
10p; 2N3704, 10p. Diodes: 0A90, Op;
IN4002, 5p. Mail order only, UK post-
age 5p. AMATRONIX LTD., 396 Selo -
don Rd., South Croydon, Surrey, CR2
ODE.

COMPUTER PANELS 5-BC108, Diodes, 4-5013
(10p). Large panels 9' a 7S.". Long lead trans. and
Comps. ES. 10 Trans 25p (10p) E45. 16 Trans. 40p
(10p). Wire ended neons 10-45p (80, 20-75P (8p).
Silicon diodes 650V 14 amp. on tag boards 10-30p
(5p). 22 way mains stepping switch with reset &Op
(15p1.

71b assorted components Et 50
2Ib assorted computer panels £1.50

J. W. B. RADIO.
75 HAYFIELD ROAD, SALFORD 6, LANCS.
Postage in brackets. MAIL ORDER ONLY

Versatile

10 in
ONE
MINI -LAB Comprising
 AC & DC Voltmeter  Audio Generator
 Ohm Meter  Resistance Substitution
 Capacitance Substitution DC
Ammeter  Battery Supply e RF Signal
Generator  RF Field Strength Indicator

combines all you need for £1 25This new, unique Instrument

testing, Guaranteed, money
back If not satisfied. -I-25p. p&p
Cash with order or send 3.0.C.for i lb:strafed data sheet to:

J. H. ASSOCIATES LTD. (Dept. EE)
Cricketf7eld Lane, Bishop's Stortford, Herts.

Express
Components

E.E. PROJECTS!
GENERAL
PURPOSE

AMPLIFIER
To receivc this kit send
amount shown in the
approximate cost box

FREE Postage JU.K.ONLYJ

17Albert Sq. London,EI5IHJ

MISCELLANEOUS
EXPERIMENTERS AND CONSTRUC-
TORS! Hundreds of unusual items
cheap. 1973 catalogue 5p. GRIMSBY
ELECTRONICS, 64 Tennyson Road,
Cleethorpes, Lincs. (Mail order only.)

FREE
TO ENGINEERS

Whatever your age
or experience you
Must read New
Opportunities. It des-
cribes the easiest way to pass A.M.S.E.,
A.M.I.M.I., City & Guilds (all branches), Gen.
Cert.. etc., and gives details of courses in all
branches of engineering Mechanics, Electrical.
Civil, Auto, Aero, Radio. TV, Building, etc.
You must read this book.

Send for your copy today-FREE!
13.I.E.T. BEE 03, (CX), Aldermaston Court.

Reading, RG7 4PF
Accredited by the Council for tire

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. 731H1),
Intertext House, London SW8.

SERVICE SHEETS for Televisions,
Radios, Transistors, Tape Recorders,
Record Players, etc., from 5p with free
Fault -Finding Guide, S.A.E. orders/
enquiries. Catalogue 15p. Hamilton
Radio, 47 Bohemia Road, St. Leonardo,
Sussex. Telephone Hastings 29066.

DIGITAL COMPUTER Logic and Elec-
tronics. Four volume self -instructional
course. £2.95 including p. and p.
Money back assurance. CAMBRIDGE
LEARNING (EE) 8a, Rose Crescent,
Cambridge.

MEN!
£50 p. w.

can be yours
Jobs galore! 144,000 new computer
personnel needed by 1977. With
our revolutionary, direct- from -
America, course, you train as a
Computer Operator in only 4 weeks!
Pay prospects? 2500 +p.a.
After training, our exclusive ap-
pointments bureau-one of the
world's leaders of its kind-intro-
duces you FREE to world-wide
opportunities. Write or 'phone
TODAY, without obligation.

London Computer Operators
Training Centre

P12. Oxford House
9-15, Oxford Street, W.1.
Telephone: 01-734 2874

127. The Piazza, Dept. 12,
Piccadilly Plaza. Manchester 1.

Telephone: 061-236 2935

RADIO & TELEVISION AERIAL BOOS-
TERS £2.95p, five television valves 45p.
50p bargain transistor packs, bargain
£1 resistor and capacitor packs. UHF -
VHF televisions £7.50, carr. £1.50p.
S.A.E. for 3 leaflets. VELCO ELEC-
TRONICS, Bridge Street, Ramsbottom,
Bury, Lancs.

TALKIE - CUBES These ingenious
pocket-size novelties relay even faint
sounds to any portable VHF radio in
the house! They provide useful radio
links between kitchen, garage, loft,
baby's bedroom etc. Small external
battery: NO OTHER WIRES WHAT-
SOEVER! Each is fully built and
tested, and outstanding value at only
£3.90, two for £7. R. S. Green, 4
Colescroft Hill, Purley Surrey. Mail
order only.

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 devica which is
COMPLETE with FUTURISTIC case/
reflector unit, printed -circuit -board, elect-
tronics, and source-lamp-the only extra
is abattery 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 -
LIGHTNING!!
SEND £1.95 for YOUR MINI -STROBE.

To: Boffin Projects, 4 Cuncliffe Road,
Stoneleioh, Ewell, Surrey.

WORLD RADIO TV HANDBOOK 1973,
£2.80. Fortnightly World Radio Bulletin,
£3-13 (ask for sample copy). How to
Listen to the World, £1-90. Confidential
Frequency List; stations' QSL policies,
etc., £1.70. P&P 10p per book; de-
liveries first class. David McGarva, Box
114N, Edinburgh Eill HIP. Giro account
17 412 0001.

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 E5.50 NOW
S.A.E. for details

To: BOFFIN PROJECTS, DEPT. KEE,
4 CUNLIFFE ROAD, STONELEIGH. EWELL,
SURREY.

Scorpio
Electronic
Ignition

Complete kit with compre-
hensive construction and
fault finding data. El I post
paid. Data 10p Itemised
prices. S.A.E. please.

AMCEL
MAIL ORDER

160 DRAKE ST., ROCHDALE
Tel: 0706 46234
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Electrosil TR5.

111ATTIPIT CIAPINAION
VARIABLE OUT
VOLTAGE SELECTOR
6, 7.5,4E Owere
STABILIZED

MUSICAL MIRACLES
KITS to build quality accessories.-
WAA-WAA all parts, electronic & mech. £2.95
FUZZORAMA quality fuzz box £4-75 PEP 20p.
BASS PEDAL 16' and 8' tones £35
BUILD A SYNTHESISER OR AUTO RHYTHM
from Dewtron professional modules
Cat. 15p from D.E.W. Ltd., 254 Ringwood
Road, Ferndown, Dorset BH22 9AR

ALUMINIUM BOXES -Copper Bronze,
Gold or Grey. Panelled fronts, removable backs.

4" x 3" x II", 2"-40p, 42p, 44p
4^ x 4" x I", 1+", 2"-41p, 43p. 45p
4" x 5" x I". 19", 2"-46p. 48p. 50p
4" x 6" x 14". 2", 2r -53p, 56p. 59p

P. & P. 15p. 30 sizes available.

T. H. BARKER and Son.
Baines Paddock, Haverthwaite.

Ulverston, Lana.

AERIALS

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.F 24

AMPLIFIERS

CASED AMPLIFIER £3
Oakfaced wooden case size 14- x 13' x 9' contains
very sensitive amplifier using 2 x ECC83, EL84,
EZ80. 20AV I/P gives 2 watts 0/P. Incorporates
<KHz tone detector. Tone & volume controls.
7' x 4' 3 Ohm speaker with °stn. socket. Also
Included Is a somewhat unusual solenoid
operated tape deck with 4 pole motor. Standard
mains operation. In good working condition,
£3 + El corr.

300 RESISTORS 60p.
300 5% 60p (15p); 200 5% 60p (12p); 100 1% & 2%
60P (Os); 100 Metal Oxide 60p (81a). One of each
Pack £2 (25p).
Ferric Chloride. fib 40p (15p); 1016 £3.50 (40P).
2N3055 35p (3p). 13C107-8-9 8p or 14 for £1.
Computer Boards, 316 £1 (25p); 7Ib £2 (40p).

GREENWELD (EE1)
24 Goodhart Way, West Wickham. Kent.

Tel: 01-7772001 up to 10.30 p.m.
Shop at 21 Deptford Broadway. S.E.B.

Post in brackets. S.A.E. list.

YATES ELECTRONICS
(FLITWICK) LTD

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

BEDFORD.

RESISTORS
W Iskra high stability carbon film -very low noise-capless construction.
W Mullard CR25 carbon film -very small body size 7-5 x 2-5mm. 9W 2%

Power Values Price
watts Tolerance Range available 1-99 100+* 5% 4- 702-2 -2MD E24 1 -Op 0.8p

+ 10/ 3-3M0-101.112 Eli 1.0p 0.8p
9 2% 100 -IM E24 3 -So 3'OP
9 1 CP/ 10-3.90 012 1.0p 0-8P
5 5.2 4.70 -IMO 012 1 -Op 0.8p
4 10% 10-100 012 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.
012 pack 325 resistors £2.40. 024 pack 650 resistors 64-70.

POTENTIOMETERS
Carbon track 5140 to 2M0, log or linear (log 9W, lin i.W).
Single, 12p. Dual gang (stereo), 40p. Single D.P. switch 24p.

SKELETON PRESET POTENTIOMETERS
Linear: 100, 250, 50001 and decades to 5MD. Horizontal or vertical P.C.
mounting (0.1 matrix).
Sub -miniature 0- I W, 513 each. Miniature 0-25W, 6p each.

TRANSISTORS
AC107 15p AFI24 22z I BDI31 75p 0C26 45p 2N3702 13p
AC126 129 I AFI25 20p BDI32 75p 0C28 50p 2N3703 12p
AC127 12p 1 AF126 20p BD133 75p 0C35 50p 2N3704 13p
AC128 12p AFI27 20p BF I 15 25p 0C42 12p 2N3705 12pACI31 12p AF139 32p 3E173 20p 0C44 12p 2N3706 1 1 pACI32 12p AFI78 32p B9177 213p 0C45 12p 2N3707 12P
AC176 12p AFI80 40p BFI78 32p 0070 12p 2N3708 10pACI87 2.2p AFI81 40p 6E179 32p 0071 12p 2N3709 I I p
ACI 88 22p 13C107 9p BFI 80 32p 0072 I2p 2N3710 I I p
AD140 50p BC108 9p 1 BF181 32p 0081 12P 2N3711 I 1 p
AD149 45p BC109 9p BF I 94 15p 0082D 12p 2N4062 11pADI61 330 BCI47 13p 13F195 15p 2N2904 20p 40360 35pADI62 36p BC148 13p BF197 15p 2N2926R 9p 40361 35p
AF114 20p BC149 13p 8E200 32p 2N29260 9p 40362 40p
AFI 15 20p BC157 14p jBFY50 20p 2N2926Y 9p 40408 40p
AFI 16 20p BCI58 149 BFY51 20p 2N2926G 10p ZTX302 15p
AFI 17 20p 14p BFYS2 20p 2N3054 58p ZTX500 ISp
AF I 17 38p BC! 87 22p BUI05 225p 2N3055 60p ZTX502 20p

ZEN ER DIODES
400mW 5% 3.3V to 30V, lip.

LINEAR IC's (DIL) DIL SOCKET
709 32p 747 85p 14 and 16 pin
741 28p 748 35p 16p

DIODES
RECTIFIER SIGNAL
BY127 1250V IA 12p 0A85 7p
BZY10 800V 6A 25p 0A90 5p
BZYI3 200V 6A 20p 0A91 Sp
IN4001 50V IA 7p 0A202 7p
1N4004 400V IA Op 1N4148 5p
1N4007 1000V IA 12p BAI 14 8p

BRUSHED ALUMINIUM PANELS
I2in x 6in-25p; 12in x 2+in-=10p; 9in x 2in-7p.

SLIDER POTENTIOMETERS
86mm x 9mm x 16mm, length of track 59mm.
SINGLE 10K, 25K, 100K log. or lin. 40p.
DUAL GANG, 10K + 10K etc. log. or lin. 600.
KNOB FOR ABOVE 12p.
FRONT PANEL 65p
18 Gauge panel 12' x 4" with slots cut for use with
slider pot:. Grey or mats black finish complete with
fixings (dr 4 pots.

THERMISTORS
VA I 055S ISp
VA10665 15p
VA1077 15p
VAI005 I Sp
VA1026 1.5p
VAI033 15P
R53 £1-35

COMPACT
CASSETTES
C90 65p C120 85p

C.W.O. PLEASE. POST AND PACKING,
PLEASE ADD 111p TO ORDERS UNDER (.2.

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

OPEN ALL DAY SATURDAYS

M ULLARD POLYESTER CAPACITORS C196 SERIES
400V: 0.001dF, 0 0015gE, 0.0022µF, 0-0033µF, 0.00470E, 24p. 0-00680F, 0-010F.
0.0150E, 0.022AF, 0  033µF, 3p. 0 047AF, 0.068AF. 0- 1µF, 4p. 0- 15µF. 6p. 0.22AF, 7-1p.
0.33AF, 1 1p. 0-47µF, 13p.
160V, 0.01µF, 0015µF, 0-022µF, 0.0330E, 0-047µF, 00680F, 3p. 0.10F 3+p. 0-150F,
4J -p. 0.22AF, 5p. 0 - 33µF. fip. 0.47µF, 7J -p. 0.68AF, 1 1p. I .00F, 13p.
MULLARD POLYESTER CAPACITORS C280 SERIES
250V P.C. mounting: 0.0IAF. 0 0151tF. 0.022dF, 3p. 0.033µF. 0047µF, 0 -068µF
3+pa. O. IAF, 4p. 0- I5AF, 0.22AF, 5p. 0.334F, 6.S.P. 0.47µF, 84p. 0.68AF, II p. 13pI .5AF, 20p. 2.2uF, 24p.

MYLAR FILM CAPACITORS 100,,,, I CERAMIC DISC CAPACITORS
O. 001µF, 0 002dF. 0  005dF, 0.01µF, 0.029F 100pF to 10.000pF, 2p each.
24p. 004µF. 0-05AF, 0068µF, 0 IAF, 34p.

ELECTROLYTIC CAPACITORS-MULLARD 015/6/7 RANGE
REPLACES C426, C487 RANGES
(dF/V) 1-0/63, 1.5/63, 2-2;63. 3.3163. 4.7/63, 6.8140. 10/25, 10/.63, 15/16, 15/40,
15/63, 22/10, 22/25, 22163, 33/6.3, 33)40, 47/4. 47110, 47/25, 47/40, 47/63, 68/6-3,
68/16, 100.4, 100/10 100/25. 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, 15040. 22025. 330/16, 470110, 680/6.3,
1000/4 9p. 100/63, 150/63, 220140. 470/25, 680/16, 1000/10, 1500/6.3 12p. 220/63,470/40, 680/25, 1000 1500/10, 2200/6-3, 15p. 330/63, 680/40. 1000/25, 1500/16,2200/10, 3300,6.3, 470014, 18p.

SOLID TANTALUM
0 IdF 35V
0.22AF 35V
047µF 35V
1.0AF 35V

BEAD CAPACITORS
2.2pF 35V
4. 7nF 35V
6.8dF 25V
100F 25V

220F I6V
33aF I OV
47nF 6.3V

100pF 3V

12p

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

Sp each

VEROBOARD
0.I

24 x 39 22p
2 x 5

x 39 24p
39x5 28p

17x2+ 75p17x3;100p
17 x 5 (plain)
17 x (plain)
17 x 2+ (plain)

x 5 (plain) -
24 a 39 (plain) -
Pin insertion tool 52p
Spot face cutter 42p
Pkt. 50 pins 20p

0.15
17p
2Ip
2Ip
28p
57p
78p
82p
60p
42p
12p
1 1 p
52p
429
20p

JACK PLUGS AND SOCKETS
Standard screened 18p 2-5mm insulated
Standard insulated 12p 3 -5rnin insulated
Stereo screened 35p 3 .5rrim screened
Standard socket 15p 2-5mm socket
Stereo socket 18p 3.5mrri socket
D.1.N. PLUGS AND SOCKETS
Plug
2 pi

12p
n, 3 pin, 5 pin 1

p
80°, 5 pin 240°, 6 -pin

. Socket 8.
4 way screened cable 150(metre
6 way screened cable 22p,rnetre

Op
8p

13p
Op
Op

BATTERY ELIMINATOR 61.50
9V mains power supply. Same size as PP9 battery

LARGE (CAN) ELECTROLYTICS
1600AF 64V 74p
2500AF 40V 74p
2500µF 50V 58p
2500.F 64V 80p
28000F 100V 62 - 60

32000F
4500gF
45000F
50000F

16V 50p
16V 50p
25V LI .68
50V El -10

HIGH VOLTAGE TUBULAR CAPACITORS -1,000 VOLT
0.0IAF lop 0-047µF I3P 0-2111F
0.022AF lip 0.1oF 160 13.47uF

20p
12P

SMOKE AND COMBUSTIBLE GAS DETECTOR-GD1 £2.00
The GDI i: the World's first semiconductor that can convert a concentration of gas
or smoke into an electrical signal. The sensor decreases its electrical resistance when
it absorb; 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 i: usually large enough to be utilized without amplification.
Full details and circuits are supplied with each detector.

POLYSTYRENE CAPACITORS
160V 2+% 10pF to 1,000pF E12 Series
values. 4p each

PRINTED BOARD MARKER 97p
Draw the planned circuit on to a copper
laminate board with the P.C. Pen, allow
to dry and immerse the board in the
etchant. On removal the circuit remains
in high relief.
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YOUR COMPLETE AUDIO -ELECTRONIC STORES
More of everything at the right price. All your electronic requirements
within 200 yards - call and see for yourself.

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

INTEGRATED CIRCUITS SPECIAL OFFERS!
SEMI -CONDUCTORS

RFT90 S9p 2N2926 109
1000 MG'S All Colours
25 + P 25 + 9P

100 + 1720p 100 +8p
500 + 159/ 500 + 6p

1000 + SP

Typo 1/11 12/24 25/99
p p

8E7400 0.20 0-18 0.16
8267401 020 0.18 0-16
6N7402 o-eo 0.18 0.18
8117403 0.20 0.18 0.16
8267404 0.20 0.18 0.16
8E7405 0-20 0.18 0.16
8167406 0.30 0.27 0.25
8E7407 0.80 0.27 0.25
13E7408 0.20 0.19 0.18
8177409 0.45 0.42 0.85
8177410 0.20 0.18 0.16
9E7411 0-08 0.22 0.20
8E7412 0-42 0.40 0.85
13E7413 0.80 0.27 0-25
8E7418 0.80 0.27 0.25
8E7417 0.80 0-27 0.25
8E7420 0-20 0.18 0.16
8267422 0.48 0.44 0.40
8E7423 0-48 0.44 0.40
8247425 0.48 0-40 0.85
9167427 0.42 0.39 0-85
8E7428 0-50 0.45 0.42
8E7430 0-20 0.18 0-16
8E7432 0.42 0-39 0.85
8/47438 0.70 0-61 0.44
8E7437 0.85 0.60 0.50
8117498 0.85 0.80 0.50
8E7440 0.20 0-18 0.16
8E74414E0.75 0.72 0-70
8E7442 0.75 0.72 0.70
8117443 1.00 0.95 0.90
8/47445 2.00 1.75 1.80
8E7446 2-00 1-76 1-60
8117447 1.75 1.80 1.45
8E7448 1.75 1.64) 1.45

Type 1/11 19/24 25/99

8247450 0.2P0 0-18 0.16
8247451 0-20 0.18 048
0147453 020 0-18 0.18
8247454 0.20 0-18 0.103
13247400 0.20 0.18 0.16
8E7470 0.80 0.27 0.25
8E7472 0.20 0+27 0.25
8E7478 0.40 0.87 0.85
8N7474 0.40 0-87 0-85
8127475 0.55 0-52 0.50
8E7476 0-45 0-48 0-89
8617480 0.80 0.75 0.67
8E7481 1.25 1.15 1-10
8E7483 0.87 0.80 0.70
8E7483 1.00 0.90 0.96
8E7484 0.90 0.85 0.80
8E7488 0-46 0.41 0.82
12E7490 0.75 0.70 0.65
82474914 61.0 0.95 0-90
2177492 0.75 0.70 0.65
13E7498 0.75 0.70 0.65
12E7494 0-80 0-75 0.70
8177495 0.80 0.75 0.70
8E7496 1.00 0.97 0.95
8E7497 6.26 5.60 5.00
8E74100 2-60 2.80 2.00
61774104 1.46 1.86 1.20
8E74105 1-46 1.85 1.20
50074107 0.50 0.46 0.40
8E74110 0.80 0-70 0.60
81774118 1.00 0.95 0.90
131474119 1.90 1.78 1.65
8N74121 0.60 0.55 0.50
81774122 1.85 1.25 1.10
8E74123 2.70 2.55 2.47
81674141 1 - 00 0.96 0.90

Type 1/1112/24 25/99
p p

82474145 1-50 1-40 1.30
8E74150 2-85 2.95 6.15
8E74151 1.10 0.95 0.90
8E74153 1.85 1-27 1-20
8E74154 2-00 1.75 1.55-
8E74155 1.55 1.47 1.85
121974156 1.55 1.47 1.85
8E74157 1-80 1.70 1.50
81774160 2.50 2.40 2.25
8E74161 2-60 2.40 2.25
8E74182 8.40 3-25 2.70
8E74183 8-40 8.25 2.70
8E74184 2.75 2.30 2.10
8E74165 4.00 8.50 8-00
8E74166 4.0 8.50 8.00
86174167 6.25 5.60 5.10
8E74170 4.10 8.55 3.05
8E74174 2-00 1.75 1.30
8E74175 1.85 1.27 1.15
13E74176 1-60 1.85 1.20
81774177 1.130 1.85 1.20
8E74180 1.56 1.80 1.20
8E74181 7.00 6-00 5-50
8E74183 2-00 1-80 1-60
8E74184 2.40 2.00 1.80
81474185A 2-40 2.00 1-80
8E74190 1.95 1.85 1.76
8E74191 1.95 1.85 1.75
8E74192 2.00 1-90 1.80
8E74193 2.00 1.90 1.80
8E74194 2.50 2-26 1.90
81174195 1.86 1.70 1.60
8874196 1.50 1.40 1-80
82474197 1.60 1.40 1.30
8874198 4.80 8.70 8-85
81174199 4.60 8.70 8.35

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 MOO Now in stock -send
LOW POWER SM 74 LOO f for list No. 36

AF117 Mullard 25P
2.5 + 17p
100 + 13p
500 + 12p

PLESSEY INTEGRATED CIRCUIT
8 Watt Amplifier 61,403D
Complete with 8 -page
booklet, circuits
and data

1.50 each

0

1

2E31319 Texas 3SP
25 + 30p

100 + 259
500 + 20p

1000 + 15p

0C170 Mullard 2 -Sp
25 + 20p

100 + Isp
500 + ISp

1000 + 13p

137127 Mullard 1Sp
25 + 12p
100 + 10p
500 + 9p

1000 + Sp

BC107, BC1013,
RC109 10p each

All Makes
25 + Bp

100 + 7p
500 + 6p

1000 + Sp

0=02 10o
25 + alp

100 + 7p
500 + 6p

1000 + 5p

AD 161, AD142 3Sp
each

25 + 32p
100 + 28p
500 + 25P

1000 + 22o

0C35 Mullard SOP
25 + 4So

100 + 40p
500 + 35p

1000 + 30p

2N3053 20p
25 + 18p

100 + 15p
500 + 12p

1000 + 10p

TRIACS
STUD WITH ACCESSORIES
Type Volts- Price

P.I.V. 1-11
8 AMP RANGE
80354 100 75v
80355 200 799
80359 400 859
6 AMP RANGE (TOM
130404 100 859
8C40B 200 909
2C4OD 400 51-00
8C40E 500 51-20
10 AMP RANGE (T048)
80454 100 85p
130455 200 51.00
8C45D 400 81.25
13045E 500 21 46
15 AMP RANGE (T0481
80004 100 51-26
805013 200 11415
13C50D 400 51.66
fiCSOE 500 51.86
DLAC D32 259
TRIACS-
Additional Type
40430 (1066) 859
40689 (Plastic)

51.00
40486 (T05) 802

I

3Amp
T048

15 Amp
T048

2N3055
+

55p
25 50p

100 + 459
SOO + 38p

100 + 33p

AAY30
44142
AAZ13
AC107
AC126
AC127
AC128
40176
ACI87
AC188
401617
401620
401621
401639
4D140
ADI49
AD161
AD182
4.9117
AF118
AF124
AF130
AF186
AF239
A8127
48128
BA102
BA115
BA145
BAND
BAX16
BC107
50108
50109
BC109C
Bcus
BCI17
BC148

A .SELECTION OF SEMI -CONDUCTORS FROM STOCK
102
159
102
asp
25P
25
2599
259
858
959
802
20p
209
552
509
508
354
85P
209
508
25p

401)
411v
309

10P250

7p
168

SE
7p

102
101
10p

ISp

12p

209
8E9

259
BPX13 251.
BFES4 75p
BFX37 809
BPX88 20p
BY250 20p
BETH
BEY52 20p20p

EPY84 509
5E1790 609
BLY36 8.00
58%20 159
HSY27 15p

EV105 2-25
BY100 15p
51128 15p
517127 152
5E213 86p
0106D 852
051111 652
0111115 55p
0E1280 459
L5130911
(108) 1-87

MAT121 25p
MJE340 50p
317E370 709
MIE520 751,
113E2955

1.10
ALJE3061

751)
InsTioa 405
NKT214 202
NKT216 409
EKT217 40p
NICT403 702
N111404 509

0410
OAR
0491
04200
01102
0016
0020
0023
ocaa

0(135
0036
0042

85p
111,

9
7p

109
759
951)
869
409
669
509
65p
40p

0044 159

000450-57

150
502

0071 159
0072 259
OCIT 459
OCR 259
0083
00140 62595p

00170 259
00171 809
0020 45p
00201 75p
00202 802
00203 SO2
00E71 1.26
013148 509
0E1,60 40p
62484 202
RA13310AF

46p
RAS508AF

TAA283 759569
TIL209 89p
TIP29A 5112
2I6304 60/1
116214 60p
TIP32A 70,
TIP33A

1 00
TIP34A

1.50
TIP35A

50
TIP361.2

800
TIP41A 759
TIP42A 85p

T1843 1152
V405A 259
ZT21108 129
ET/1300 129
ZTX301 159
ZTX302 18p
ZTX841 209
ZT71500 1611
ZTX603 17p
20301 809
2E404 208
2E527 860
2E696 159
23.697 162
210706 109
216930 20p
2E987 469
2E1131 269
2191132 259
2111502 189
251304 22p
2E1305 28p
2171307 25p
2171308 25p
2E1613 209
2171671 1.00
5302147 75p
2E2160 599
2E2217 259
252221 20p
20022224

252
2112389A

2/72906
15
2013p

2E2926 (all
cols) 101/

2143053 209
2E3054 60P

2243055 559
2243440 789
2E2442 1.25
2E3525 762
2E3614 69p
2E3615 762
2178702 109
2E8764 10p
2E5705 109
2E3714 1.80
2E3771 1-75
2001773 2.00
2E8790 2-26
2173819 852
2E3820 505
2E3888 85p
2E3903 159
2E3906 12p
2E4061 129
2E4062 LEp
2E4128 159
2N4671 352
2E5467 80p
2E5777 552
28001
28012 10.00
28018 6-25
28026 8-90
28301 60p
25903 660
70324 968
40250 502
40380 40p
40381 409
40362 509
40408 60p
40486 75p
40636 1-10
40430 1-00

ZENER
DIODES
400 miw 5%
Miniature
BZY 88 Range
All voltages

- 33 Volt
10p each.

954- OP
10+ 8p
600+ 6.0

1000+ 611

Any one type.

15 Watt 5%
Wire Ends
Metal Case
All voltages
6.8-100 Volts
202 each

25+ 189
100+ 16p
500+ 125

1000+ 10p

Any one type.

Watt Plastic
Wire Ends 5%
8EZ Range
All voltages
6-8 - 100 Volts
800 each.

LINEAR
(0/P AMPS)
702C TO5 768
7090 1099 359
7090 D.LL. 859
7230 1099 51-00
723C D.LL. 969
7250 T099 54-60
741C 1099 65p
741C D.I.L. 659
747C 1099 51-10
747C D.I.L.

51.10
72741P D.I.L. 809
72748P D.I.L. 809
SINCLAIR

1012 L180
TOSHIBA
1119013E
20 WATT AMP
54 47 POST PAID
TH9014P Pre Amp

51-50
DATA AND
CIRCUITS REF.

42 10v
FREE WITH
PURCHASES

VAT

BC147 122
BC189C lep
50182 10p
50214 159
BCY32 769
EMU 380
BCY29 1.00
BCY42 80p
BCY43 259
BC155 2.60
BCY70 152
50171 202
501772 159
BCY27 2-90
160211 609
BD124 802
BD131 759
13D132 80p
BP115 269
5E167 259
)31,178 259
B9179 809
BP180 $Op
BF194 159
BF195 158
5E861 259
517398

Prices DO NOT include
Value Added Tax. From

1st April, 1973 10% must be added
and shown separately to your total
order (inclusive Post/packing). Help
us to help you receive your order
without delay.

QUANTITY DISCOUNTS
10% 12+ : 16% 25+ ANY ONE
20% 100+; 25% 260+ TYPE
From above sections except Integrated
Circuits and Special Offers where dis-
counts are included.
Minimum order value LS please -
Postage 7p on all orders.

SILICON
RECTIFIERS
WIRE ENDED
PLASTIC

Type P.I.V.1-11
1 amp miniature
1174001 50 6
0104002 100 7
1174002 200 8
1E4004 400 8
1E4005 600 10
1104006 800 12
I04007 1000 15
1.5 amp miniature
PL4001 60 8
PL4002 100 9
PL4003 200 10
624004 400 10
P14006 600 12
PLODS 800 15
PIA007 1000 16

TRANSISTORS,
IC's, TRIACS,
BRIDGES,
SCR's, LDR's

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

NEW BRIDGE
RECTIFIERS
SMALL SIZE AND LOW COST
Type Volta Price

P.I.V. 1.11
HALF AMP
505/05 50 209
B05/10 100 259
ONE AMP I x
TUBULAR
B1/05 50 2.55
B1/10 1 2.5p
51/20 200 809
B1/60 800 85p
ONE AMP (CID
TUBULAR
W005 50 aop
WOl 100 35p
W02 200 40p
W06 see 459
TWO AMPSIllx 91.
132/05 50 85p
52/100 100 40p
B2/200 200 2511
52/600 800 509
11211000 1000 60p
HOUR AMPSOHxILx
B4/100 100 609
B4/200 200 64p
54/400 400 702
54/600 600 752
B4/800 800 11-00
SIX AMPS

588/100

x *
5 100 70p
B8/200 200 757
B61400 400 902
58/600 800 21 .00

n

ii

SILICON CONTROLLED
RECTIFIERS
Type Volts Price

P.I.V. 1.11
O AIR
CRS 1/05 50 262
CRS 1/10 100 302
CRS 1/20 200 SOp
CRS 1/40 400 35p
CRS 1/60 800 45y
THREE AMP (1048)
CR8 3/05 50 80p
CR82/10 100 309
CR83/20 200 35p
CRS 8/40 400 45p
CRS 2/80 600 55p
FIVE AMP (TOM
CRS 5400 400 60p
SEVEN AMP (T048)
CRS 7/100 100 609
cRS 7/200 200 659
CRS 7/400 400 70p
CRS 7/600 800 95P
SIXTEEN AMP
SCR 161100 100
80R 16/200 200
SCR 18/400 400
SCR 16/600 900

859
709

.809
51.00

3Amp
T048

iliemilyma,, RADIO
LIMITED

EDGWARE ROAD, W2

404-406 Electronic Componentsand Equipment 01-4028381 I Open> gam-6Pm
354-356 High Fidelity and Tape Equipment 01-4025854/4736 I '7,d07,70swedeek
309 PA -Disco -Lighting High Power Sound 01-7236963 Thursday)
303 Special offersand bargainsstore All stores open
All mail to 303 Edgware Road, London W2 18W ;:+1/day Saturday
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Over ISO ways
to engineer a
better future

find out how
in just 2 minutes

That's how long it will take you to fill in the coupon. Mailit 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.I.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
application for Associate Membership had been approved. I can honestly
say that this has been the best value for money I have ever obtained -a
view echoed by two colleagues who recently commenced the course".-Student D.I.B., Yorks.
"Completing your course, meant going from a job I detested to a jobthat 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.

RHO OUT FOR YCY/REZA"
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.BEEls , Aldermaston Court, Reading RG7 4PF.

I

This FREE 76 page
book can put you on

the road to success
through a Home

Study Course,Choose
your subject now

mim -CUTOUT THIS COUPONmo mem mir
Tick or state subject of interest.

Post to address below.

I

MECHANICAL
A.M.S.E. (Mech.) 0
Boiler Inspect.

dr Operation 0
C & G Eng. Crafts 0
C & G Fabricat.
Diesel Eng.
Eng. Inspection 
Eng. Metallurgy 0
Inst. Eng. &Tech. 0
Inst. Motor Ind. 0
Maintcn. Eng. 0Mechanical Eng. 0
Sheet metal Work

00Welding

ELECTRICAL &
ELECTRONIC
A.M.S.E. CElec-)  0C & G Elee. Eng. 
c & G Elec. Inst. 0
C & G Elec. Tech. 0
Computer Eleet. 0
Elec. Maths
Elec. Science 0Electronic Eng. 0
Electrical Eng. 0Install. & wiring 0
Meters

& Measuring
Instruments

MANAGEMENT &
PRODUCTION "
Auto. Control
Computer Prog.
Electronic Data

Processing
Estimating
Foremanship
Inst. Cost &Man

Accountants
Inst. Marketing
Management
Metrication
Motor Trade Man- 0 Management nNetwork Plan. 0 mAA/Imi Dipl.Numerical Cont. 0 MotorVehicle

Mechanics 0

Man. Prod.-cont. Constructional-cont.
Quality control 9 Building 0Salesmanship 0 BuildingDrawing 0
Storekeeping 0 Build. Foreman 0Work Study 0 Carpentry&Join. 0Works Civil & Municipal

Management 0 Engineering 0
io

DRAUGHTSMANSHIP Engineering' 0
nal

A.M.I.E.D. 0 Construction 0Design of Elec.
0 Institute 0

Die & Press Tool Clerk of Works 0Design 0 council Eng. 0ElErneetringenatinnum.
Health

0
ship 0 Heat & Vent. 0Gen. Draughts- Hydraulicsmatishbo0 Inst. of Builders 0Jig & Tool Des. 0 Inst. Works &Tech. Drawing 0 Highway Sup. 0

RADIO & TELE- Painting & Dec. 0
COMMUNICATIONS Public Hygiene 0
Colour TV ,.., Road Engineer. 0
° &EiGeoltaditroaCTVI 0" gsurtruvceturaTingl g. 1:10

0 Radio Amateurs
(with kit)

0 AgEENriEcRitnitnl

0 Farm Science 0
0 Council of Eng.

Inst. 0
Radio Servicing General Edneat. 0

&Repairs 0 Gen. Plastics 0Pract. Maths 0
m 0 Pure & AppliedPratt. Rule 0Tv main, &se

P AUTO & AERO Refrigeration,.., Acro Eng.
LI A.M.LM.I. 00 REaulbenbe r Tech.

,--, A.E.C. Cert. 0 Tech. Report
,..,,-.1 Auto Engineer. 0 writingAuto Repair 0 Timber Trade -1-1 C & &Auto. Eng. 0 University Ent.

0 w.erational
,h 0

Personnel Man. 0 CONSTRUCTIONALPlanning Eng. 0 A.M.S.E. (Civil) 0
Production Eng. 0 Architecture 0

Coaching for many major exams.
including ONC. C & G, etc.

G.C.E.

58 '0' & 'A'
LEVELS SUBJECTS
Over 10,000
group passes

POST TODAY FOR A
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To B.I.E.T., Dept.BEE15, QN
Aldermaston Court, Reading RG7 4PF

NAME
Block Capitals Please
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THE
BUILDTEXANT
* FREE TEAK CABINET pyi ckl

FEATURES. New slim design with 6 - IC's, IC
Sockets, 10 silicon transistors, 4 rectifiers, 2 zeners.
Special Gardeners low field slim line transformer.
Fibre glass PC panel. Complete chassis work.
HIGH QUALITY & STABILITY ARE PREDOMINATE FEATURES
-DEVELOPED BY TEXAS ENGINEERS FOR PERFORMANCE,
RELIABILITY AND EASE OF CONSTRUCTION.
FACILITIES. On/off switch indicator, headphone socket.
separate treble, bass, volume and balance controls, scratch and
rumble filters, mono/stereo switch, Input selector; Mag. P.U.
Radio Tuner, Aux. Can be altered for Mic., Tape, Tape -head, etc
(Pans list Ref. 20 on request).
Constructional details Ref. No. 21 30p

SPECIAL
KIT
PRICE 8.50

YOUR COMPLETE AUDIO -ELECTRONIC STORES
More of everything at the right price. All your electronic requirements
within 200 yards- call and see for yourself.

P & P 45p
COMPLETE WITH FREE

20 - 20 WATT INTEGRATED
I.C. STEREO AMPLIFIER

(As rectum:I in "Practical Wireless"
May to August 1972)

TEAK CABINET
Designer approved kits distributed by Henrys!

* SLIM
DESIGN WITH

SILVER TRIM
Overall chassis size

144" x x 2" high

LOW COST HI -Fl SPEAKERS
E.M.I. Size 134" x 84". Large Ceramic Magnet.
TYPE 150 6 watt, 3, 8 or IS

ohms L2.20. Post 22p.
TYPE ISO TC Twin cone ver-

sion £2.75. Post 22p.
TYPE 450 10 watt with twin

tweeters and crossover. 3, 8
or 15 ohms. £385. Post 25p.

TYPE 350 20 watt with tweeter
and crossover. 8 and 15 ohms. - L7.70: Post 28p.

POLISHED CABINETS 150. 150TC 450 [4-60. Post 30p.
ASSEMBLED IN POLISHED CABINETS (8 ohms)
SERIES 6 (Assembled 150 TIC) per pair E16 -SO. Post 70p
SERIES 8 (Assembled 450) per pair E1895. Post 70p

ML -3 MW/ LW
TUNER to BUILD

Uses Mullard Module. Slow
motion tuning. Bud, in
battery. Ferriteaerial. Overall

size 7" x 2f" x 34". TOTAL COST TO BUILD
C485, Post 15p. All parts 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 aerjal. Attractive
aPPearanco and performance.
TOTAL COST TO BUILD £7-98,

p.p. 32D. (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)

?LUS! FIVE 10p
VOUCHERS

Send to this address -
HENRY'S RADIO LTD.
(Dept. PW) 3 ALBEMARLE
WAY, LONDON, E.C.I.-
for catalogue by post only.
All other mail and callers
co "303" see above.

TEST EQUIPMENT lost a selection!
SE250B Pocket Pencil Signal Injector 11-90
SE500 Pocket Pencil Signal Tracer LI .50
THL33D Robust 2KNolt f4.55 with case £4.95
TEI5 Grid Dip Meter 440 KHz-2130 mHz E13-45
500 30 KW Multimeter £9.25

With leather case £10.54)
200H 2OKIV Multimeter £4-20. With case L4-95
AFI05 SOKIV Multimeter L8-50. With case f9.50
U434I ACJDC Multimeter with transistor tester with steel

case L10.50
TE20D RF Generator 120104z-500MHz i15-95. Carr. 35p
TE22D Audio Generator 20Hz-200KHz £17.50. Carr. 35p
C1-5 3' Pulse Scope 10Hz-10mHz £39.00. Carr. 50p
TEES Valve Voltmeter 28 ranges L17-50. Carr. 40p

ALL NOMBREX MODELS IN STOCK

PA -Disco -Lighting f.)041te.4_
UK's Largest Range --Write 1.6 :6-tfphone or call in. Details and
demonstrations on request.
DJ3OL 3 Channel sound to light unit, 3KW. [29-50
D MOL 3 channel Mic (built-in) to light., 3kW. £38.75
D1700 70 watt Disco amp/mixer. £49.75
DISCOAMP 100 watt amp/mixer, £68.85
01105S 30 watt Disco amp/mixer, £32-25
Anti -Feedback Quality Mic., LI1 -SO
131500 50 watt PA Amplifier E43.95
01700 70 watt (52.75
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

BUILD THIS VHF FM TUNER
5 TRANSISTORS 300 kefs BAND-
WIDTH, PRINTED CIRCUIT, HIGH
FIDELITY REPRODUCTION. MONO
AND STEREO
A popular VHF FM Tuner for quality
and reception of mono and stereo.
There is no doubt about it -VHF FM
gives the REAL sound. All parts sold
separately. Free Leaflet No. 3 & 7.

TOTAL £6-97. p.p. 20p. Decoder Kit [5 97.
Tuning meter unit LI 75
Mains unit for Tuner and or Decoder PS6/12 f3-25. Post 20o

SINCLAIR PROJECT 60 MODULES
-SAVE POUNDS! - e mix a AP P...

'.;-:41111i4*
Z30 £3.57; Z50 £4.31
STEREO 60 PZ5 E3.97

L7-91; PZ8 (4.77
PZ6 C6-37; PACKAGE DEALS

Post 25p
Transformer for PZ8 £2.95 2xZ30, Stereo 60. PZ5 L15.95

Active Filter Unit [4.45 2xZ30, Stereo 60, PZ6 L18.00
Stereo FM Tuner L16.95 2xZ50, Stereo 60, PZ8 £2025

1C12 (1-80; Q1 6's EIS pr. Transformer for PZ8 L2.95
Post etc. 20p per item PROJECT 605 KIT £19.95

VAT
Prices DO NOT include Value Added Tax. From 1st April, 1973 10" must be
added and shown separately to your total order (inclusive Post/packing).
Help us to help you receive your order without delay. E & OE

H enry ESIM=Crielm The
range of audio and electronic
kits now in stock, evarything
supplied, tremendous value.
Detailed list Ref. No. 14 on
retitle,

IC RECEIVER
ZN4I4 Radio integrated
circuit as featured in Practical
Wireless, January 1973, F.-ac-
tical Electronics, February
1973. Price El -20.

BATTERY TAPE DECK
Garrard 9 volt Tape Deck
with heads, etc. As previously
advertised. Limited quantity.
E9-50, post 30p.

LEARN A LANGUAGE
Recorded Cassettes with step
by step phrase books.
French, German, Spanish
Italian. El -49 per course.
£5.50 per set of four.

DISCO SpOTBANK
3 channel Disco Spotbank
for use with any psychedelic
lighting display.
E12.75. o. & p. 35p.

HI.F1 EQUIPMENT
Warehouse prices with
BIG DISCOUNTS plus
demonstrations (for call-
ers) and GUARANTEES.
FREE -24 page detailed
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 I 3 6 10

each for for for

C60 7Ip I 102.003.10
C90 98p I -47,2.854-65
CI20 1.48 -803-50 5-60
Full guarantee. Post paid,

SEE EARLIER PAGE OF
THIS MAGAZINE FOR
TRANSISTORS & SEMI.
CONDUCTOR DEVICES

ULTRASONIC
TRANSDUCERS

Operate at 40kc/s up to 100
yds. Ideal remote switching
and signalling. Complete with
data and circuits.
E590 per pair. Post 10P
MARRIOT TAPE HEADS
4 TRACK MONO or
2 TRACK STEREO
'17' High Impedance E200
'18' Med. Impedance £200
'36' Med.-Low Imp. £3.50
Erase Heads for above 75p
'63' 2 track mono -

Hi imp. El -75
'43' Erase Head for above 75p
7 SEG & NIXIE TUBES

(Post 15p per I to 6)
XN3, XNI3, GN6 0-9 side
view with data, 85p.
GNP -7, GNP -8 0-9 side view
with decimel points and data,
95p.
3015F 7 seg E2 each. ET per
4 with data.
12 and 24 hour clock circuits
Ref, No. 31 15p.

Miniature Am_plifier
5 transistor. 300mW olp.
Fitted volume and sensitivity
control, 9 volt operated.
£175 each P/P 15p.

Quality Slider Controls
60mm stroke singles and
ganged. Complete with knobs.
5K, 10K, 25K, 100K. 250K,
500K. I meg, Log and Lin.40p
each, 10K, 25K, 50K, 100K,

250K, Log and Lin ganged.
60p each.

Henrys LRIAMDI !TOE

EDGWARE ROAD, W2

404-406 Electronic Components and Equipment 01-4028381
354-356 High Fidelity and Tape Equipment 01-402 5854/4736
309 PA -Disco -Lighting High Power Sound 01-723 6963
303 Special offers and bargains store
All mad to 303 Edgware Road, London W2 113W

Open:- 9am-6p 
6 days a week
1309 closed
Thursday)
All stores open
a!! day Saturday)
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