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A

NEW EDU-KIT MAJOR
COMPLETELY SOLDERLESS ELECTRONIC CONSTRUCTION KIT.

BUILD THESE PROJECTS WITHOUT
SOLDERING IRON OR SOLDER.

ft 

Total Building Costs

£7.23 P P & Ins. 44p.
(Overseas P a P
61.85p.)

1+ 10% VAT 72p)

ROAMER
TEN
with
VHF including air-
craft.10 Transistors.
Latest 4" 2 watt Fer-
rite Magnet Loud-
speakers, 9 Tunable
Wavebands. MWL
MIV2, LW, SW1, SW2, SW8, Trawler Band, VHF
and Local Stations also Aircraft Band, linPt in
Ferrite Rod Aerial for MW/LW. Retractable, chrome
plated 7 section Telescopic Aerial, can be angled and
rotated fur peak short wave and VHF listening. Push
Pull output using 600 mw Transistors. Car Aerial and
Tape Recording Sockets. 10 Transistors pins 3 Bodes.
Ganged Tuning Condenser with VHF section.
Separate (mil for Aircraft Band. Volume
on/off. Wave Change and tone Control. Attrac-
tive Case In black with silver blocking. Size

x 7. x 4". Easy to follow instructions and diagrams.
Parts price list and plus sop (FREI,. with parta).
Total building costs £8.50(Overseas P. A P. £1,5) Ins. 02p

10% VAT 85p)

* 4 Transistor Darpiece Radio * Sig-
nal Tracts. * Signal Injector * Transistor
Tester NPN-PNP * 4 Transistor Push
Pull Amplifier * 5 Transistor rush Pull Ampli-
fier * 7 Transistor Loudspeaker Radio TINV/LW
* 5 Transistor Short Wave Radio * Electrouic
Metronome * Electronic Noise Generator
* Batterylew Crystal Radio * One Transistor
atadfo * 2 Transistor Regenerative Radio
* 3 Transistor Regenerative Radio * Audible
Continuity Tester * Sensitive Pre Amplifier.

* 24 Resistors * 91 Capacitors * 10 Transistor.'
* 35 loudspeaker * Earpiece * Mica Baseboard * 3 12'

way connectors * 2 Volume controls * 2 Slider Switches
* 1 Tuning Condenser * 3 Knobs * Ready Wound

MW/LW/SW Coils * Ferrite Rod * (l yards of wire * 1
yard of slervIng, etc. *Puts price list and plans 50p (FREE with parts).

POCKET
FIVE
3 Tunable waveband*.
61.W./L.W. and Trawler
Band. 7 stages. 6 Wan -
sisters and 2 diodes.
supersensitive ferrite rod
aerial, moving coil loud-
speaker, attractive Black
and Gold Case. Sizeor a sr x 35" tiPPr"-
Plans mid parts price list
16p. (Free with parts).
Total Building Costs 42.28

Ina. 20p
1- 10% VAT lop)

( Overseas PAP 1.22p)

- TRANSONA
FIVE

Wavebands. transistors
sod speaker as rocket
rice. Larger Case with
Red Speaker Grille and
Tcuitor Dial.
Plans and parts price
list 15p (Free with parts).

Total Building -Costs L2-50
P(Overseas P & P 1.26p) Ins. lop

10% VAT 25p)

TRANS EIGHT
8 TRANSISTORS and S DIODES

6 Tunable Wavebands; SIW, LW.
SWI. SW2, SW3 and Trawler
Baud. Sensitive ferrite rod aerial
for M.W. and L.W. Telescopic
aerial for Short Waves. Sin.
Speaker. 8 improved type trans-
istors plus 3 diodes. Attractive case in black with red grille, dial and black
knobs with polish.' metal inserts. Size 9 x 55 x 2Iin. approx. Push mill
output. Battery economiser switch for extended battery -life. Ample power to
drive a larger speaker. Parts price list and plans 25p (FREE with parts).

NEW
EVERYDAY
SERIES
Build this
exciting New
series of designs
E.V. 5 5 Transistors and 2 diode, 31W/LW
Powered by 40 volt Battery. Ferrite rod aerial, timing
condenser, volume control, and loudspeaker. Attractive
case with red speaker grille. Size 9" x 55," x
approx.
Parts price list and Plans 15P. Free with parts.
Total Building Costs Ins.t2.72 P 4 sr P

30p(Overseas P A P sl.-25p)(+ 10% VAT 27p)
E.V. 6 Case and looks as above. 6 Transistors and
3 diodw .Powered by 9 volt battery.Ferrite rod aerial, 3"
loudspeaker, etc., MW/LW coverage. Posh Pull output.
Parte price list and Plans lap. Free with parts.

Total Building Costs L360 Ii; oD
(Overseas r & P £1.25p)

(+ 10% VAT 36p'
E.V. 7 Case and looks as above. 7 Transistors and
2 diodes. Six wavebands. SIWILW, Trawler Band,
siel, SW2, SIVS, powered by 9 volt battery. Push
Poll output. Telescopic aerial for short waves. 3" loud-
speaker. Parts price list and easy build plans 20p.
Free with parts.
Total Building Costs I4.08 LI tip

(Overseas P & P 41.85)
i+ 10°' VAT 400)

ROAMER
EIGHT Mk 1
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. Push pull output using
600mW transistors. Car aerial and Tape record sockets.
Selectivity switch. 8 transistors plus 3 diodes. Latest
4" 2 watt Ferrite Magnet Loudspeakers. Air spaced
ganged tuning condenser. Volume/on/off, trifling, wave
change and tone controls. Attractive case in rich
chestnut shade with gold blocking. Size 9 x 7 x 4in.
approx. Easy to follow Instructions and diagrams.
Parts price list and plans 26p (FREE with parte).
Total Building Costs- E6.98 LP.,
(Overseas P. & P. £1-85)

Total Building Costs
(Overseas P & P £1,251 £ 4-48 PP 33.p

1-.- 10% V.A.T. 44P)

Callers side entrance "Lavelle" Shop
" Opt.": ili-!, 2.30-4.30 Mon. -Fri. -9.12 Sat.

1,- 10% VAT 69p)

NEW
ROAMER
NINE

1WITH
V.H.F.
INCLUD-
ING
AIRCRAFT
Nine Transistors.
9 Tunable wave-
bands as Roamer
Ten, built in
ferrite rod aerial for 3114./LW. Retractable chrome
plated telescopic aerial for VHF and SW. Push Pull
output using 600 mar transistors. 9 Transistors and
3 diodes. tuning condenser with V.5th. section.
separate coil for aircraft, moving coil loudspeaker.
volume ON/OFF and wavechange control. Attractive
all white case with red grille and carrying strap.
Size Sr 7" x 25" approx. Parts Price list and
Plans 30p (FREE with parts)
Total Building Costs f695 "'

(Overseas P 4 P &I 85;) Ins. 44p.
(± 10% VAT 68p)

Build Radios(
Amplifiers, etc-
trom way stage
diagrams. Five

suits including
master unit
to construct

Components include:
Tuning Condenser: 2 Volume Controls: 2 Slider
Switches: Pine 3. Tone Moving Coll Speaker: Terminal
Strip: Ferrite Rod Aerial: Battery (lips: 4 Tag Boards:
10 Transistors: 4 Diodes: Reaistors: Capacitors:
Three 5. Knobs. Units once constructed are detachable
from Master l nit. enabling them to be stored for
Intare use. Ideal for Schools. Educational -Authorities
and all those interested in radio construction.
Parts price list and plans 25p (FREE with parts).

Total Building Costs iS' SO LI:13p
I overseas P & P 61.80)

(+ 10% VAT Sip)

ROAMER SIX
Car and loohk:

6 Tunable Wavebands: MW, LW, SW1, SW2, SWS,
Trawler band plus an Extra Medium waveband for
easier toning of Luxembourg etc. Sensitive ferrite rod
aerial and telescopic aerial for Short Waves. Sin.
Speaker. 8 stages -6 transistors and 2 diodes. Attrac-
tive black ease with red grille, dial and black knobs
with polished metal inserts. Size 9 x 65 x 2fin.
approx. Plans and parts price list flip (FREE with
parts).

Total Building Costs £3.0tt P r
(Overseas P. & P. 41-85) 1%, Ins. 31p

+ 10% VAT 39p)

RADIO EXCHANGE CO
61a HIGH STREET, BEDFORD, NIK40 ISA
Reg. no. 788372

I enclose £ for

Tel. 0234 52367

Name

Address

(Dept. E.E.6.)

I

8.. .".



HOME RADIO (Components) LTD , Dept EE, 234-240 London Road. Mitcham,CR4 3H0 Phone 01-648 8422

...there are over
8,000 electronic
components
WITHIN A FEW
FEET OF YOU !

That is, assuming you are on the telephone, and
that you don't keep it at the top of the garden!

If you're not on the phone, the distance is between you and your nearest post box

240 pages
Over 8,000 items

Nearly 2,000 pictures

The first thing you need, to enable you to get all your
components quickly, easily, economically, is a copy of

the 240 page Home Radio Components Catalogue. Apart
from listing the vast range of lines we stock, the catalogue
contains details of our popular Credit Account Service
and many other items of useful information. For example,
as there are several ways of ordering, several ways of
paying and several ways of delivery, the pros and cons of
all the methods are clearly set out in the catalogue.
We have the reputation of providing the best -organised
service ever offered to buyers of electronic components.
Of course, to make good use of this service you need the
catalogue. It costs 55 pence, plus 22p post and packing,
and when you receive your copy you'll agree it's the best
investment you've made for a long time. Moreover with the
catalogue we give you 10 Vouchers each worth 5 pence
against orders, an up-to-date Price List and a Bookmark
with a useful list of technical abbreviations.

Send off the coupon today. Your
catalogue will come by return post.

Only 55p 1.1.11m

um 

22 POST AND I
PACKING:

.1. p.us __p dat

POST THIS COUPON
with cheque or P.O. for 77p.

The price of 77p applies only to customers
in the U.K. and to BFPO addresses

Name

Address

1 HOME RADIO (Components)LTD. (Regn. No. Lonr
Dept. EE. 234-240 London Road, Mitcham CRo.. ==== NIB MO MI MI NI El IN MI fr.

1
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CRESCENT RADIO LTD

11, 15 & 17 MAYES ROAD, LONDON N22 6T1 888 3206
10% VAT TO BE ADDED TO ALL GOODS & CARRIAGE PRICES

7' x 4' LOUDSPEAKER
A top quality
speaker ideal where
small size is Import-
ant. Manufactured
by E.M.I. for a well-
known hi-fi sct
maker. Size: Tin. x

41n. Impedance: 8 ohms. Flux:
34,000. Max. Free range: 90Hz to
12kHz. Power handling: 5W.
Unbeatable. Price: £1.60. Free
postage on this item.
CRESCENT P.300. DISCO CON-
TROL PACK.
A control unit which when connec-
ted to twin decks snakes a disco of
professional quality. -We supply a mart front panel which Incorporates
controls, switch and input sockets. The control:module, I.C. contraction.
incorporating, mixing, pre -amp and head -phone listening amplifier.
The power pack enables this unit to work from the standard mains.
 Inputs include Idle. Tape/Cassette and Twin Decks.. Controls include
311c. Tape. Each Deck and P.F.L. Full Instructions are included with
every Pack. MONO -= £14 plus 20p PP. STEREO = £1.7 plus 20p
PP. Scud a S.A.E. for more information.

BARGAIN BOARDS

Components
galore for the
experimenter
Ex computer
boards with:
Resistors,
Cspacitors and
useful Transistors-at least 4
transistors per board.
3 BOARDS El 00, P. & P. Free

STEREO I MONO HEADPHONE
VOLUME CONTROL BOX
Plug Stereo phones into this control box
and you then Incorporate a right and
left hand volume control and a stereo/
mono switch. Complete with stereo jack
plug and 2 m cable.
A Bargain at £1. Plus 100 P. & F.

TWO WAY STEREO
ADAPTOR
Stereo lack plug to two
stereo line sockets com-
plete with 110 mm of
cable. For plugging two
stereo inputs into one. A
Bargain. at 63p plus 5p POP.

LOW VOLTAGE AMPLIFIER Few only at a

L-755 transistor amplifier complete Plus 3P P. k P.
with volume control, is Suitable
for 9V d.e. 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., amplifier.

t::X:44_,

MAIL ORDER
DEPT.
No. I I

MAYES RD.
LONDON

N22
ATL

COMPONENTS AND HI Fl
FOR THE HOME CONSTRUCTOR

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

(WE CLOSE ALL DAY THURSDAY)

13 SOUTH MALL, EDMONTON, N.9 go 1685
TRI-VOLT BATTERY ELIMINATOR

Enables you to work your transistor
radio, amplifier, or cassette, etc. from
A.C. mains through this compact
eliminator. Just by moving a plug

you can select the voltage you require- Er. 71v
or 9 volts. This means all your transistor power
pack applications can be handled by this one unit.
Approx. size: x 25' x 31'. OUR PRICE -
1£75p + 10p. P. A P. Same mode suitably wired
for the Philips Cassette - 111100 + 10p. P. & P.

"CRESCENT" CATALOGUE
If you are a constructor you
should own a copy.
Send 20p Inc. Pottage.
ECM LOUDSPEAKERS
2r (571nna) 40ohin - SOp each
125' (37mm) 80ohm - 509 each
Please include 531. P. & P. up to 3
Mini -Loudspeakers

"CRESCENT" 100 WATT R.M.S.
ALL PURPOSE AMPLIFIER

U. BUILD . IT
We supply the three modules
for you to build- this Disco-
Group-P.A. amplifier into the
cabinet of your choice.

* THE POWER AMP MODULE
ST 100W
170W. r.ul-s- sq. wave 300W
instantaneous peak into 8 ohm
16011,1 into 16 ohm). £14-28,
cart. 44.

* THE PRE -AMP MODULE
Four control pre -amp. Vol.

Treble. Middle controls.
Designed to drive most ampli-
fiers using F.E.T. first stage.
53.96 cars. 2.5p.

* THE POWER SUPPLY
MODULE PS100
Ic supplipl complete with the
mains transformer. 19-88, carr.
30p. Complete fixing instruc-
tions are supplied and no
technical knowledge 18 required
to commet the three ready wired
modules_ A fantastic bargain
If you purchase all three
modules. £25, corr. 75p. Send
S.A.E. for further details on
this or our ready built amplifiers

200/250V
MALES
RELAY

TRI-VOLT CAR
CONVERTER
Enables you to work
your Transistor Radio,
Amplifier or Cassette etc.
from the 12 volt use
supply positive or neg.
earth.
This converter supplies
6. 75 or 9 volts and is
transistor regulated. Ap-
prox. size 26' X X
%cry easy to fit and a
real money saving device
for 82.50 ± 10p. P. & P.

WAFER SWITCHES
I pole 12 way
2 pole 2 way
2 pole 3 way
2 pole 4 way
2 pole 6 way
3 pole 4 way
4 pole 3 way
18p each. Pleats int.
5p P. a P. Up to 3
switches.

Heavy duty contacts. 2,50012
coil. All new and unused D.P.D.T.
mains relays 00p + V.A.T. Carr.
Free. Special quantity price: £40
per 100 relays.

"CRESCENT
BEAT BETTE"
SINGLE
CIIANNEL
SOUND TO
LIGHT UNIT

This fantastic little box
approx. 4" x 3" x 25" when
connected to the output of a
sound source from I to 100 watts
produces a psychedelic light
display of up to 1000 watts.
Complete with a sensitive level
control the unit Is fused and can
not harm your amplifier.
A Bargain at 87.50 plus 109
P. & P.

MAINS TRANSFORMER
Fused Primary 240V. Secondary
220V © 50mA. 6.3V ® lA
This transformer is
made to a very high
standard and is a
small size:

any
X

2itn X 211n. 637
plus 15p P. 0 P.

,Itft®
POTENTIOMETERS

All types 1' and less diameter.
SINGLES DUAL

5% Lot or 5%
30K Lin Less 10K
51KK Switch

5250Kli SwitchLess
10011 r e2. 100% An.,

soon pole 300%
250K
300% each

.1,Z Switch 4;,i
24p ea,

Up to 3 Pots. Please add
P. P. P

MINIATURE
RELAYS
Brand new
range of

British made Relays.
Blze-1/' x x
A.11 two changeovers with
.50V. 1-5A contacts and
suitable for fitting on Im
Vcroboard.
Type Volts Current Ohms.
17/.9. 12v 17-31/0 70012
21/A 122- 2511/A 430 fl
12/A 6v- 33131/A 18513

80p each.
Please include Op P .t P up to
3 Relays.

GIRO NO. 331 7056
C.W.O. only. P. & P. 10p on orders below LS

Discount: £10-10%, £20-15% (except net items)
Export Order enquiries welcome (VAT free)

Official Orders accepted from
Educational & Government Departments

ALL PRICES INCLUDE VAT

SPECIAL RESISTOR KITS (Prices include post & packing)
10E12 4W KIT: 10 of each ES2 value, 22 ohms -1 N, a total of 570 (CARBON FILM 5%), £3-65 net
10E12 /NV KIT: 10 of each 1.12 value. 22 ohms -1M, a total of 570 (CARBON FILM 5%), £3.85 net

25E12 1W KIT: 25 of each 812 value, 22 ohms-I M, a total of 1425 (CARBON FILM 5%). L8-35 net
25E12 -f-W KIT: 25 of each E I 2 value, 22 ohms-I M, a total of 1425 (CARBON FILM 5%), £8.45 net
20E12 5W KIT: 20 of each 612 value, 22 ohms -2M2, a total of 1220 (METAL FILM 5%), El I.05 net
15E12 I W KIT: 15 of each E12 value, 10 ohms -1 hi, a total of 915 (METAL FILM 5%), £13-35 net
10E12 2W KIT: 10 of each E12 value, 10 ohms -111 a coal of 610 (METAL FILM 5%), £17.15 net

MULLARD POLYESTER CAPACITORS C280 SER ES
250V P.C. Mounting: 0 4.11gF, 0015pF, 0.0220F, 0 .033gF, 0 - 04701. 31, 0-068µF,
0.1µF, 4fp. 0. I 5pF. 41p. 0.22gF, 5#p. 0 - 33pF, 8p. 0 470F, 9p. 0 -68pF, 12p. 10.
15p. I -5µF, 23p. 2.20F, 26p.
MULLARD POLYESTER CAPACITORS C296 SERIES
400V: 0.001µF 0.00150, 00022µF. 0-0033,0, 0-00470F, 2/p. 0.0068pF, 0.0IpF,
0-0150F, 0.0220F, - 033gF. p. 0-0470F, 0-068µF, 0 .1 gF, 4(p. 0-15AF. 61-P
0.220, 85p. 0.33pF, 12p. 0.470. 14p.
160V: 0.01 µF, 0.0150, 0.0220F, 3p. 0.0470, 0068µF, 3/p. 0- I pF. 4/p. 0 150,
5p. 0.220. 5fp. 0.33µF. 65p. 0 470, Etfp. 0.68µF, 12.p. I /IF, Idp.
MINIATURE CERAMIC PLATE CAPACITORS
50V: (0F) 22, 27, 33, 39, 47, 56, 68. 82. 100, 120, 150, 180. 220, 270, 330, 390, 470,
560, 680, 820,1K, 1K5, 2K2, 3K3, 4K7, 6K8,(A9 0'01, 0.015, 0.022, 0.033, 0.047.
2i.P. each. 0 1, 30y, 4/p.
POLYSTYRENE CAPACITORS 160V 5%
(pF) 10, 15, 22, 33. 47, 68, 100. 150, 220, 330, 470, 680. 1000, 1500, 2200, 3300,
4700, 4p. 6800.10,000, 4-/p.

RESISTORS
CF-High Stab Carbon Film, 5% MF-High Stab Metal Film, 5%.
W. Type Range 1-99 - 100-499 500-999 1000+ Sine mm
1 CF 22 -IM I 0.75 0-60 0-55 2.4x7-5
4 CF 22-2M2 I 0.75 0.60 0-55 3.9x10.5
4 CF 22 -IM I 0-75 0.60 0.55 5.5x16
I ME 10-2M7 2 1.54 1.32 I -1 3x7
§ MF I0 -2M2 2 I.43 1.21 0.99 4.2x10.8
I MF 10-10M 3 1-98 1-81 I -65 6-6x13
2 MF 10-10t1 4-5 3.52 3.08 2.75 13x17-5
For value mixing prices, please refer to our catalogue. (price in pence each)
VALUES AVAILABLE-E12 Series only. (Net prices above 100.)

PRESET SKELETON POTENTIOMETERS
MINIATURE 0.25W Vertical or horizontal 6p each 1K, 21(2. 4K7, 10K, etc.
up to I M ft
SUB -MIN 0-05W Vertical, 10012 to 220K fl 5p each

B. H. COMPONENT FACTORS LTD.
(E.E.) 61 CHEDDINGTON ROAD, PITSTONE,
NR. LEIGHTON BUZZARD. BEDS, LU7 9AQ

Tel.: Cheddington 668446 (Std. Code 0296)
PLEASE WRITE FOR FREE CATALOGUE

Miniature Mullard Electrolytic
I 00 63V 64-p 680F 16V 61a
1.50 63V 6ip 68pF 63V 12p

0004FF 64:2 -2gE 63V Gip
3.30 63V 649 1000 63V 14p
4 OpF 40V 611, 1500 16V 6 fp
4.7µF 63V 6to 150pF 63V 15p
6-80 63V nip 220gF 6 4V 61-P
8-0µF 40V 6 9 2200 10V 65P
IOU-- 25V S+P 220pF I6V 8p
100 63V 6,p 2200F 63V 21 p
150 I6V Grp 3300 I6V 12p
150F 63V &fp 330pF 63V 25p
16pE 40V 6 -hp 4700F 6-4V 9p
22pF 25V 611a 4700 40V 2.0p
22gF 63V 6/P 6800 16V I5P
320 10V 61p 6800 40V 25P
331.1F I6V Eip I 000tiF I6V 200
33gF 40V 6-,p I 00011F 25V 25p
32oF 63V 61p 15000 6.4 15p
47gF 10V 6tp 1500gF I6V 25p470 25V 6'p 22000 IOV 25p

-F 63V 13p 33000F 6.4 26p

VEROBOARD 0.1 0 15
2/ x 5 28p 18p
21 x n" 26p 19p
3Ix 5" 32p 33p
34 x 34" 28p 7.8p
2+ x 1" 7p 7p
2-f x 5" (Plain) - 14p
2t x 34" (Plain) - 12p
5 x 34" (Plain) - 22p
Insertion cool 59p 59p
Track Cutter 44p 44p
Fins, Pkt. 25 10p 10p

POTENTIOMETERS
Carbon Track 5K fl to 211 11, log or lin. Single, 'Sip Dual Gang 46p. Log Single with switch 26P
Slider Pots. 10K, 100K, SOOK. 30mm, 34p. 45rnm, 47p. 60min, 55p.

TRANSISTORS
AC127 16Lp BC2I2L 12p
AC128 21p BC2I3L 12p
BCIO7 11p BC2I4L 17p
BC108 12p 0C44 18p
BC109 13p 0071 13p
BC148 I2p 0001 16p
BC149 12p OC170 23p
BC1821 12p TIS43 33p
BC1831 12p 2N2926 1 1p
BC18.4L 13p 2N3702 I 1p

DIODES
IN4001 64p
1N4002 71-1,
I N4003 9p
1N4004
IN4005 12,2
IN4006 14p
IN914 /p
IN916 7p
BAI00 10p
OAS 42p
0A47 9p
0A81 1 1p
0A200 8p

PLUGS
DIN 2 Pin 12p

3 Pin 13p
5 Pin 180° 15p
Std. Jack 14-ip
2.5mm Jack I 1 p
Phono Sfp
SOCKETS
DIN 2 Pin 10p

3 Pin 10p
5 Pin 180° 12p
Std. Jack l4 -¢p
2.5mm Jack tip
Phono 54-p

ELECTROLYTIC CAPACITORS. Tubular & Large Cans
(eF/V): 1r2.5. 2125, 4125, 4.7/10, 5/25 8/25..10/10, 10150, 16/25,

22/63, 25/25, 25150, 32/25, 50/25, 100/10. 100/25, 6; P. 50/50. 8p.
100/50, 200/25, I 1 p. 250(50, 18p. 500110, I I p. 500125, 15p.
500/50, 18p. 1000/10, 15p. 1000(25. 22p. 1000/50, 40p. 2000110.
20p. 1000/100 90p. 2000/25, 30p. 20001100, 9SP. 2500r25, 38p.
2500/50. 62p. 3000/50, 80p. 5000(25, 66p. 5000150. LI 10.
HI -VOLT: 41450, 14p. 81350, 19p. 8/450, 20p. 161350, 22P.
16/450, 23p. 32/350, 33p. 50/250, 20p. 100/350, 60p.
METALLISED PAPER CAPACITORS
250V: 0.050, 0.10, 6p. 0-25, 6p. 0.5AF, 71p. 1AF, 9p. 500V:
0-025. 0-05. 6p. 0.1. 6p. 0-2.5. 71p. 0-5. 9p. 1000V: 0.01, 1 1p
0-022, 13p. 0.047,0-1, 15p. 0 -22, 2.3P. 0'47. War.

Integrated
Circuits
0A709C 50p
AA74 I C 55p
gA723C £1
ZN414 El -32

Screened Wi e, Metre 6-tP
Twin Screen d Wire, Metre 12p
Stereo Scree eel Wire. Metre 12p
Connecting Wire. All colours, Metre 2/p
Neon Bulb, 90V Wire Ended 5 for 24p
Panel Neon, 240V Red, Amber, Clear 20p

NEW KIT
SE12§W Metal Film 5% Ultra
Low Noise New Resistors
with full colour coding. 5 each
E12 value 10ohm1IM total
305 82-75 Nett_
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AUDIOTRONIC Model ATM1
Top value 1,000

oy pocket multi.
meter. Ranges: -
0/10150/250/1000
vat AC and DC.
DC current 0-1mA/
100mA. Resistance:
0/150k ohms.
Decibels. -10 to
+22d8. Size 90 x
60 x 28mm.
Complete with
trot leads.

OUR PRICE £2.95 P&P 159

AUDIOTRONIC Model ATM5
Jewel movement,
attractively moulded --:30/131',..
ea. With edgwrse
ohms adjustment.
Ranges: 0-3/15/150!
300/1200V AC,
12500 opv/. 0.6/30/
300/600V DC,
15000 Opvl. 0.300
u/4/0-300mA DC.
Resistance: x10 &
x 100. -10 to +16413.
Supplied with battery
test leads and data
booklet. Size: 121 x 73 x 291rirn.
OUR PRICE £3.50 P&P 159

MODEL HIOKI 730X
30,000 °tie Over -

30 60 300 600
1200V DC.12 60.
120 600 1200V AC.
60 IA
30mA 300mA.
2K 200K
2 Meg Ohm.

10 to 63dB.
OUR PRICE £7.50
POP 15p.

MODEL 7E300
30.000oPv. Mirror
scale. Overload
protection. 0/0.6/3/15'
60/300/1200V DC.
0/6/30/120/600/
1200V AC. 0/30uA/
6mA/60mA/300mA/
600mA. 0/8k/80k/
800k/8 Meg ohms_
-20 to +63dB.
OUR PRICE £7:50 P&P 15p

MODEL 500
30,000 opv with
overload protect-

. bon. Mirror scale.
- 0/0.5/2.5/10/25/

1001250/500/
1000V DC.
0/2.S/10125/100/
250/500/1000V
AC. 0/50uA/5/50/
500mA. 12A DC.
0/60k/6 meg/60 megohms.
OUR PRICE £13.95 Carr. paid
Leather case for above £1.75

MODEL C1092 MULTIMETER
Features 5,000 opv
jewel movement and a

=dttrra:1;:nge
ohms adjustment.
Ranges:- 0-3/15/150/
300/1,200V AC 12,500
opv). 0-6/30/300/600
V DC 15.000 opv). DC
current. 0 300uAl
300mA. Resotence:
R x 10. Ft 1,000. -10 to +16d8.
Complete with battery. test leads and
data booklet. Sim: 120 x 73 x 28mm.
OUR PRICE £3.75

. P&P 350

U4324 MULTIMETER
High sensitivity. over

20,0 v. Ranges:
0.6/1.2/ /12/301
60/120/600/1200V
DC. 316/15/601150/
300/600/900V AC.
Cunene 0.06/0.6/
6/80/600rnA/3A DC.
0.3/3/30/300mA/
3A AC. Resetence:
25/500 ohms/0.5/5/50/500k ohms/5
Mohms. Decibels: -10 to r 12dB. Size
167 x 98 z 63mrn. Supplied comp-
lete with test leads, spare diode and
instructions.
OUR PRICE £8.00 P&P 200

HIOKI 750X VOLT-OHM-
MILLIAMETER
43 ranges: 0-0.3/0.61
1.5/3/6/12/30/60/150/
300/600/1.200V DC.
0-316/15/30/60/120/ reel'
300!600/1,200V AC.
Current: 0-30/60uA/  *A
1.5/3/15/30/150/300

0.16/124. Resistance:'
0-3/3001,13/30Mohins.
Decibels: --10 to al70B. Output: -
0 3/6/15/301601120/300V. Accur-
acy 3% DC. + 4% AC. Sensitivity:
50,000 opv DC, 5.000 any AC. 4 inch
mete, Built in protection. Size: 57
102 z 153mm,
OUR PRICE £11.95 P&P 40p

04317 MULTIMETER
High sensitivity ,instrument for field
and laboratory work. I- -1. 4111-.Knife edge pointer. -
86mm. mirror scale. 7-- --11N7
Ranges: 10rriV/
0.5/2.5/10/25/50/100/250/500/1000
V DC, 0.5/2.5/10/25/50/100/250/
500/1000V AC. Current: 50uA/0.5/

i1/5/11/05//5100/250mMA0/m1/A5A

DC. 0.25/
0.5/ /50/0/100//115A AC. Res -
stance: 0.5/1 200 ohms/1/3/
30/300k ohms. Decibels: -5 to +10dB
Battery operated. Size: 210 x 115-x
90rnm. Supplied inearrying case corn.
Plete with leads.
OUR PRICE £15.00 Pen 20p

U4341 Multimeter &
Transistor Tester
27 ranges.16.700opv.
Overload protected. .

Ranger 0.3/1.5/6/
30/60/150/300/900V
DC. 1.5/7.5/30/150/
300/750V AC.
Current: 0.06/0.6/
6/60/600mA DC.
0.3/3/30/300mA AC.
Resistance: 006/
0.6/2/6/20/60/200k ohms/2
Battery Operated. Supplied complete
with probes, leads and steel carryin
case. Size: 115 x 215 x 90rnrri.
OUR PRICE £10.50 P&P 209

KAMODEN HMG500
insulation resistance tester
Range 0-1,000 -
Megohms. 500V. L -
Wide range clear
Battery operated.

Ceter 4"04%".omplete with
deluxe carrying
case, batteries and instructions_

OUR PRICE £19.95 P&P 309

MODEL TH12
20.0000p° Overload
protection. Slide switch
selector. 0/0.25/2.5/10/
50/150/1000V DC. 0/10/
50/250/1000V AC. 0/
50°4/25/250mA DC.
0/3k/30k:300k/3 Megohms. -70
+50dEt.

OUR PRICE £5.95 P&P 15p

TMK MODEL TW5OK

':c6a17."g8Z-/VSgr
50k/V AC,
DC Volts: 0.125/ 1-......999eN
0.2511.25/2.515/101
25/50/125/250/ !

500/1000. AC Volts
1.5/3/5/10/25/50/
125/250/500/
1000. DC current
25/50uA/2.5/5/25/
500./250/500mA/5/
10 Resistence:
10k/100k/1 Meg/
10 Meg ohms. -20 to +81 546.
OUR PRICE £8.50 P&P 17p

HIOKI MODEL 700X
100,000opy. Overload

gr.M6'/172iV11.';'/7/67le.
12/30/60/120/300/ 4.-.""fs
600/1200V DC.
1.5/3/6/12/30/60/150/
300/600/1200V AC,
15/300A/3/6/30/60/
150/500mA/6/12A DC.
2k/200k/210/20MOhms
-20 to +63413.
OUR PRICE £14.95 P&P20p

MODEL U4311 Sub -standard
Multi -range Volt -Ammeter
Sensitivity 330
Ohms/Volt AC
and DC.
Accuracy 0.5%
DC. 1% AC.
Scale length:
165rnm.
0/300/75(NA/
1.513/7.5/15/
30/75/150/300/
750mA/1.5/3/
7.SA DC. 0/3/
7.5115/30/75/
150/300/750mA/
1.513/7.5A AC.
0/75/150/300/750mV/1.5/3/7.5/15/
30/75/150/300/750V DC. 0/750mV/
1.5/3 /7-5/15/30/75/150/300/750V
AC. Automatic cut Out device. Supp-
lied complete with test leads, manual
and test certificates.
OUR PRICE £49.00 P&P 509

S100TR MULTIMETER
TRANSISTOR TESTER
100,000oPv. Mirror
sues Overload
protection. 0/0.12/
0.6/3/12/30/120/
6Q0V DC. 0/6/30/
120/600V AC.
0/12/600uA/12/
300mA/6/12A DC
Oil Olt/1 Meg/
100 Meg.
-20 to +50dB.
0.01-0.2 MFD
Transistor tester measures Alpha, Beta
and ICO. Complete with instructions.
batteries and loads.
OUR PRICE £15.95 P&P 25p

HIOKI Model 720X VOM
A versatile.
accurate mean". ,

Ing instrument , - '
20.000 opv. 0/
5125/100/500/
1000V DC. 0/10,
50/250/1000V
AC. 0-50uA/
25OrnA. 0-20k/
2 Megohrns
OUR PRICE
£5.97
P&P 20e

MODEL PL436
20400 00+ DC.
8000 opv AC.
Mirror scale
-6 3,1230120
600V DC. 3. 30i
120:600V DC.
60:600+A 60
600mA.
10 100K:1 Meg:10 Meg Ohm.

20 to 46 d8.
OUR PRICE £6.97 P&P 15p

U435 MULTIMETER
20,000opy. Overload
protected.
75mV/25/1R0/25/
100/250/500/1000V
DC. 2.5/10/25/100/
250/500/1000V AC.
Current: 500A/1/5/
25/100mA/0.5/2.5A
DC. 5/25/100mA./
0.5/2.5A AC. Resist.
ance: 0.3/3/30/300k
ohms. Size: 205 x 110 x 84rnm. Sup-

pliesople with leads, crocodile
c and steel carrying caSe.
OUR PRICE f8.75 P&P 20p

Model H7100B4 MULTIMETER
Overload protected,
shock proof circuits.
9.5uA Meter with
mirror scale. Sensitivity. ,
100kV. Polarity change
switch. Ranges: 0.5/2.5/
1450/2501500/1.000
Volts DC. 2.5/10/50!
250/1,000 Volts AC.
DC resistence' 0-20/
200102/20 Meg. Ohms.
DC current:- 10/2501.1A/2.5/25/250
mA/10A. AC current. -0-100. -20
to +6246. Operates from 2 x 1.5V
batteries. Size: 180 x 134 x 79tnni.
OUR PRICE £15.00 P&P ecip

TE40 HIGH SENSITIVITY
AC VOLTMETER
10 Meg input.
10 ranges: 0.001!
0.03/0.1/0.3/
1/3/11/30/100/
300V RMS.
5cps- 1.2MHz.
-40 to +504E4

su pplied complete
with leads and
Instructions_

OUR PRICE £17.50 P&P 25p

CI5 PULSE OSCILLOSCOPE
For display of pulsed
and periodic wave
forms in electronic
circuits. VERT. AMP.
Bandwidth: 10MHz.
Sensitivity at 100kHz
V RMS/mm: 0.1-25;
HOR. AMP. Band-
width: 500kHz.
Sensitivity ay 100kHz
VRMS/rnin: 0.3-25
Preset triggered sweep
1 3000uNc. Free running 20-200
kHz in nine ranges. Calibrator pips.
220 0 360 x 430mm. 115-230V AC.
OUR PRICE £39.00 paid

U4323 MULTIMETER
20,000opir. Simple -

unit with audio/IF
oscrtiator. Suitable
for general receiver
tuning. Ranges:
0.5/2.5/10/50/250/ R _
500/1000V DC.
2.5/10/15/250/500/1000V AC. 0.05/
0.5/5/501500mA DC. Resistance: 5/
50/500 ohms/5/101100k ohms/104aq.
Battery operated. Size: 160 it 97
40mm. Supplied in carrying case com-
plete with test leads.
OUR PRICE £7.00, P&P 200

U91 Clamp VOLT
AMMETER
For measuring AC volt
age and current without
breaking circuit. Ranges:
300/600V AC. Current:
10/25/100/250/A
Accuracy 4%, Si 2930
94 x 36mm. Complete
with carrying case, leads
and fuses.

OUR PRICE £10.50 P&P 20p

MODEL AS.1000 VOM
ioo.000 opv.
Mirrdr scale.
Built-in meter
protection.° 3
12 60.120 300
600,1200V DC.
0 6 30 120 300
600V AC.0 lOuti
6 60 300mA
12Amp.0 2K
200K 2M 200 Meg
Ohm. 2010 1745.
OUR PRICE £17.50 POP 20p

TB65 VALVE VOLTMETER
28 ranges. DC volts
1.5-1500V. AC
voIts 1.5 -1500V -
Resistance up to
1000 Megohms,
200/240V AC
operation. Com-
plete with probe
and instructions.
OUR PRICE £17.50 ea.r. 30P
Additional probes available:
R F E2.12, fiV E.2.50

RUSSIAN CI16 Double Beam
OSCILLOSCOPE
5 MHz pass band.
Separate Y1 and Y2
amplifiers Rectang-
ular 5" x 4" .CRT.
Calibrated triggered
sweep from 0.2usec.
to 100 milli-sec/cm. 1.0

Free r;rcrzngitivirra
I ii

Built-in time base
Calibrator and amplitude Calibrator.
Supplied complete with all accessories
and instruction manual.
OUR PRICE £87.00 Carr. paid

04312 MULTIMETER
extreme y sturdy
instrument for
general electrical
use. 667opv.
0/0.3/15/7.5/30/
60/150/300/600/
900V DC & 75mV.
010.3/1.5/7.5/30/
60/150/300/600!
900V AC. 07300uA!
1.5/6/15/150/60/
600mA/1/1.5/6A
DC. 0/1.6/6/15/
60/150/600mA!
1.5/6A AC. 0/200/3k/30k ohms. DC
accuracy 1%. AC 1.5%. Knife edge
pointer, mirror scale. Complete with
sturdy metal carrying case, leads and
instructions.
OUR PRICE £9.75 P&P 25p

Everyday Electronics June 1974

KAMO DEN HM7208 FET VOM
Input impedence 10
Megohms. Ranges: -
01.25/1/2.5/10/50/
1000V DC. 0/2.5/10
50/250/1000V AC.
0/2501/2.5/25/260
rnA DC.
0/5k/50k/500k/5 M
500 Megohms
OUR PRICE
£21.00 P&P 309

L83 TRANSISTOR TESTER
Tests 1C0 and B.
PNP/NPN. Operates
from 9V battery.
instructions supplied.
OUR PRICE
£3 95 P&P 20p

MODEL TE15
GRID DIP METER
Transistorised 090n
etas as Grid Dip,
Oscillator, Absorb -
ton Wave Meter and
Oscillating Detector.
Frequency rae
440kHz-280MHz
in six coils. 500uA
meter. 9V battery
operation. Size:
180 0 80 x 40mm-
OUR PRICE £19.95

KAMODEN 72.200 Multitester
High sensitivity
tests, 200,000 opv
Overload protected.
Mirror scale.

273771'211060006/
1200V DC. 0/3
12160/300/11200
V AC. 0/61.1A/
1.2mA/12OrriA/
60OrnA/12A DC
0/12A AC. -20 to
.6346. 0/2k/200k/
2 Meg/200 Megohms.

OUR PRICE £22.50 P&P 30p

MODEL AF.105 VOM
50.000 opv. Mirror
scale. Meter
protection.
0 3 3,12, 60020;
300'600:1200V DC
0.6 30'120'
30.600'120V DC
0 30µA 6
60.300 mA,
12 Arnp.0 10K. .

inv10m100
Meg Ohms. 20to 17dB.
OUR PRICE f12.50 POP zoo.

SWR METER Model SWR3
Handy SWR meter for
transmitter antenna align-
rnent, with built-in field
strength meter. Accuracy
5%. Impudence 52' Inrec ry-

ator 100uA DC. Full
scale 5 section collapsible
antenna. Size 145 x 50 x
6Ornm.
OUR PRICE £4.25 P&P 25p

L84 TRANSISTOR
TESTER
Tests PNP or NPN
transistors. Audio
indication. Operates
on two 1.5V
batteries. Complete
with instructions etc.
OUR PRICE
£4.50 P&P zon

AT201 Decade
ATTENUATOR
Frequency range 0-
200kHz. Anent -Wee
0-111d13. 0.1dB
steps. Impedance 600 ohms. Input
power maximum 30d8m. Size. 180 x
90 x 551,m.
OUR PRICE £12.50 P&P 37p

Also see following pages

ALL PRICES
EXCLUDE VAT
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[SEW] CLEAR PLASTIC PANEL METERS
USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC.

Over 200 ranges in stock -other ranges to Order. OUantity discounts available. Send for fully illustrated brochure.

CLEAR PLASTIC MODEL 50640
Sae: 85 x 64mrn

£3.80 .

E375
73.70

500,4 .. £3.65
50-0.50uA .. £3.75
100-0-100uA.. £3.70

13.65
£3.66
£3.65
13 65
£3.65

500114 .. £3 65
1A DC .. £3.65
SA DC .. £3.85
10A DC 73.66
5V DC .. £3.65

10V DC .. .

20V DC ..
50V DC
300V DC ..
15V AC ..
300V AC..
VU Meter ..

£3.65
73.65
(3.65
f3 65
£3,75
/3 75
£3.90

CLEAR PLASTIC MODEL SW100
Size. 100 x 80min

£4.60
100uA .. £4.50
500uA £430
50.0.500A ._ £4.50
100.0.100uA ._ £4.45

E4.30
14 DC .. £4.30

£4.30
E4.30

50V DC f4.30
300V DC .. [4.30

150V AC .. £4.45
300V AC .. £445
VU Mete, .. £4.90

Items with asterisk are Moving Iron
type, all others are Moving Coil

CLEAR PLASTIC MODEL 00830
Size= 110 x 83min

£4.25
f4 20
(415

50 0 60,44. .. £4.25
1000100,4,.14.20

£410
5a1.4 £410
10InA £410
50mA £410
100mA f410

£4.10
10

£4 10
10A DC .. £4 10
5V DC _ £4.10.

10V DC .. £4.10
201SOC £4.10
50V DC .. £4.10
300V DC (4-10
15V AC .. /4.20
300V AC .. £4.20
VU Meter.. .. 74.40

EDGWISE MODEL PE70
Sites 90 x 34nion

50.1A £4.15
100uA £4.10
200uA .. £4.05
500uA £3.90
50-0.5010A .. £4.10
100.0-1000A.. (4.05

£385
300V AC .. 73.95
VU Meter.. .. £4.30

CLEAR PLASTIC MODEL MR 45P
Sae: 50 x 50mm
50uP. £3 0
100,4 (315
200uA £310
500,,A £3.DO
50.0.50vA f 3 15
100.0.100uA £3.10
500.0.500u A.. £2.95

£2.95
£2 95

10mA £2 95
50inA £2 95
100mA .. 12.95
500rnA .. £2.95
IA DC .. (2.95
SA DC .. f2.95
10V DC .. £295
20V DC .. £2.95
50V DC .. E2 95
300V DC .. £2.95
15V AC .. £3.05

300V AC .. £3.05
Mettx tine... £2.95

VU Meter .. £3.40
IA AC ..  £295
5A AC .. f2 95
10A AC ..  E2 95
20A AC _ £2.95
30A AC .. £2.95

CLEAR PLASTIC Aiwa MR 65P
Site: 86 x 78mm

100uA
200,4
500uA
50.0-50uA
100.0.100uA
500-0-500uA_

5114
1OrriA

5("A -100mA
50OrnA
1 A DC
5A DC
104 DC
154 DC
20A DC
304 DC
50A DC
5V DC ..
10V DC ..
15V DC ..
20V DC ..
50V DC _
150V DC..

£3 95
7385
£3 80
£3 75
/3 85
£3 80
£370
£370
£379
£370
7370
f3-70
£3.70
£3.70
£3.70
£3.70
(3 70
£3.70
£3.80
£3.85
£4.05
£370
E3 70
£3.70
73.70
f3 70
£370

300V DC .. £3 70
SV AC £3.80

50V AC .. .. £3.80
50V AC .. £3.80

300V AC .. £3.90
500V AC f3 80
S Meter 1mA.. £4.10
VU Meter.. .. £3.70
1A AC .. ..  £3.70
5A AC .. _ £370
10A AC ..  £3.70
20A AC  (3.70
30A AC .. _  13.70
50tri4 AC ..  £3.70
100mA AC ..  E3.70
200mA AC ..  f370
500mA AC ..  £3.70

MODEL ED107 EDUCATIONAL METER
Sae: 100 x 90 x 150mm including terminals

A range of high quality
moving coil instruments
ideal for school wtperi.
meets and other bench
applications. " mirror
scale. The otemove-
ment is easily accessible
to demonstrate internal
working.
50uA £8.50
100uA .. £7.90
50.0-50uA .. £7.90
1014 .

1-0.1mA .. £7.60
lA OC
5A DC £7.60
5V DC £7.60
10V DC £7.60
15v DC .. 17.60

20V DC
SOV DC -
300V -DC
5013m4/5A DC
5V/50V DC ..
5V115V DC ..
1;54 DC
1A/15A DC ..

(760
£7.60
£7 60
18.60
£8.60
fEt 60
£8.60
78.60

CLEAR PLASTIC MODEL MR 05P
size: 120 x 110rnm
50,4 £5 45

5 40
f5 35
£5.25
ES 40
/5.35
£520
£5.20
£520
£6.20
£5.20,
£520
£6.20
£520
£520
E5 20
£5.20
£5.40'
£5.20
(520
£5.20
75.20

50.0.5004 ..
100-0-100uA..
500-0.500uA..

51,4

50114

500014

5A DC

304 DC

150V DC ..

3130V DC f5 20
15V AC .. 75.30
300V AC £5 30
S Meter 1mA.. £5.20
VU Meter.. . 15.55
IA AC ..  £520
5A AC ..  (5.20
10A AC ..  (5.20.
20A AC .. ..  (5 20
30A AC ..  f5 20

SINCLAIR Project 80 Modules
240 Power Amplifier
260 Power

£5.45
£6.95

Stereo BO
Active Filter Unit

£11.95
£6.95

Project 805
PZ5 Power Supply

E76.95

P25 Power Suppty
P513 Power Supply

£7.98
£7.98

Transformer for PZ8 £4.05
SINCLAIR Project 80 Packages
2 x Z40,5terese 80/P25 £25.00
2 x 240/Stereo 80/P26.____ £27.75
2 x Z60/Stereo 80/128 £30.45
POST & PACKING 35p each_

MP7 MIXER -PREAMPLIFIER
5 Microphone
inputs each with
individual gain
controls enablingomplete mixing
facilities. Battery operated. Size: 235
x 127 x 76mm. Inputs, Mies. 3 x 3mV
501, 2x 3mV 600 ohms. Phone. Mag.
4mV 50k; Phono Ceramic 100,cV 1
Meg. Output 25OrnV 100k.
OUR PRICE £8.97 P&P 20p

zcapp.-
WOW

CLEAR PLASTIC MODEL MR 38P
Sire: 42 x 42tnn1

50-0-5CksA
100-0-100uA..
500.0.500,4_
1wA
1 0 Insti
2mA _
5mA ..
10mA _
20m4.. _
50,14
100mA
150mA ..
200mA ..
300mA
500mA
750mA
IA DC .

2A DC .:
SA DC
10A DC
3V DC
;pv DC 2
15V DC

£3.10
(305
(300
£285
£3.05
£300
£2.80
£2.80
£2 80
£2.80
£280
£2.80
£2.80
£2.80
£2 80
£2.80
£2.80
£2.80
£2.80

280
/2.80
£2.80
£2.80
(2.80
f2 80
72.80
(2 80

20V DC .. £2.80
50V DC .. £2.00
100V DC .. (2 80
150V DC .. 12 80
3001/ DC £2.85
500V DC .. (2.85
750V DC .. £2.90
15V AC .. £2 90
50V AC .. f 2 90
150V AC .. £2.90
300V AC .. £2.90

£3.00
S Meter 1rnA £2.80
VU Meter £3.20

BAKELITE MODEL S80 Enlarged Window
Sae. 80 x 80rnin

500uA
50-0-50104

IAA
IA DC
SA DC
20V DC
50V DC
300V DC
300V AC ..
VU Meter

£4.50
14 45
f 4_20
fa 45
£4.40
£420
E4 20
£4.20
f4 20
£4.20
£420
74.30
£4 70

CLEAR PLASTIC MODEL MR 52P
Sac 60 x 60mm
50uA . £3.70
100uA £3.50

f 3 35
60-0-50uA (3.S0
100 0.100.1A .. (3.45

73.30
1330
£3.30
£3.30

100mA .. £3.30
500rnA _ £3.30
lA DC 13.30
5A DC £3.30 S Meter lwA.. £3.30
10V DC (330 VU Meter (3.80
20V DC £3-30 1A AC ..  £3.30
SOV DC .. 13.30 5A AC _ ..  £3_30
300V DC £3.30 10A AC ..  £3.30
15V AC .. f 3 40 204 AC ..  £3.30
300V AC.. £340 30A AC ..  £3 30

CLEAR PLASTIC MODEL S0460
Sire: 59 x 46mm
50tiA _
100,4
200uA
500uA
50 0 5CluA
100-0-100uA..

100mA ..
500mA ..
IA DC
5A DC _
10A DC

73.50
£3.45
13.40
f3 35
f3 46
13.40 ,
E3.30
£3.30
E3 30
(3 30
73.30
£3.30
£3.30
£3.30
£3.30
7330

10V DC ..
20V DC .

SOV DC
300V DC ..
15V AC ..
300V AC..
VU Meter

£3 30
£3.30
£330
(3 30
f3 45
£3 45
E3-66

POSTAGE & PACKING 15p

1021 Stereo Listening Station
For balancing -
and gain selection

7tiefir:dr:=
facility for stereo
headphone
switching. Two
gain controls. SPeakers on -off slide
switch, stereo headphone socket_
OUR PRICE £2.25 P&P 159

ALL PRICES
EXCLUDE VAT

AUDIOTRONIC
LOW NOISE CASSETTES
TYPE 5 10 25
C60 11.57 £3.00 £7 08
COO £2.24 £4.25 £10.00
C120 £2.73 £5.17 £12.24
AUDIOTRONIC
Cr02 CASSETTES
TYPE 5 to 25
CR60 £3.97 £7.72 £19.12
CR90 £5.32 £10.46 £25.22
AUDIOTRONIC
8 TRACK CARTRIDGES
TYPE Each 5 10
40M 85p £4.00 £7.50
80M £1.15 £5.40 £10.25
P&P Cassettes 3p es, Cartridg 5p each
OVER 10 of either POST FREE!

BAKELITE MODEL MR 65 s.. 80 x nom.
251.1A

100uA
500u.o.
50.0.50u4
100.0-100uA
500.0-500.14
trnA
1.0.1mA

101nA
6OrniS

2.

100mA
500mA
IA DC
2A DC
5A DC
10A DC
15A DC
304 DC
50A DC
5V DC
10V DC
15V DC
20V DC
50V
150V DC .. (3.60

AUDIOTRONIC AHA101
Stereo Headphone Amplifier
All silicon.
transistor
amplifier oper-.

mag.
mitre, ceramic 
or tuner
inputs with
twin stereo headphone outputs and
separate volume controls for each
channel. Operates from 9V battery.
INPUTS: 5mV and 100mv.
OUTPUT: 50mV per channel.
OUR PRICE £8.50 P&P 20p

EA41 REVERBERATION
AMPLIFIER
Self contained,
transistorised,
battery operated.
Simply clog in
microphone, guitar etc. and output to
Your amplifier. Volume control and
depth of reverberation contra. Beau -
walnut cabinet. 184 x 77 x 108rnrn.
OUR PRICE £7.50 POP 209

9

£525
£4.00
£3.95
f3 65
/3 95
£390
£3.60
£3.60
£3.60
£3.60
£3.60
L3 60
£3.60
£3.60
£3.60
£3.60
L3.60
£3.60
£3.60
£3.60
£3.80
£3.60
£3.60
£3.60
£360

3&3715._CL. -.. 73.60
30V AC ..  £3.50
50V AC ..  £3.60
150V AC  (3.60
300V AC ..  £3.60
500V AC .. ..  73.60
VU Meter .. £4.10
1A AC .. ..  £3.60
5A AC ..  £3.60
40A AC ..  73.60
20A AC .- ..  (3-60
30A AC ..  £3.60
50A AC -  13.50
500mA AC ..  £3.60
50mV DC .. £3.75
100mV DC £375

EUROPE'S LEADING
HI-FI RETAILERS
We've the world's finest high
fidelity equipment for you to
choose from, and expert staff who
will be pleased to help and advise
on your particular requirements.
Amplifiers. tuners and receivers
record decks, tape and cassette
equipment. loudspeakers, cbm-
Pieta stereo* systems. quadra-
phonic units and systems, in -car
equipment. television - the choice
is yours from our extensive stocks.
and you'll find that Lasky, prices
are the most competitive any-
where in the country.
All equipment is offered with a full

guarantee and 12
4441kw months free after

Yr WI sales service.
Call, write or tele-

I phone for copy
of our current
price list - iCs
packed with over
3,000 items by all
leading manufac-
turers.

CALL INTO YOUR
NEAREST LASKYS
BRANCH OR ORDER
WITH CONFIDENCE
BY MAIL ORDER

CENTRAL LONDON
481 OXFORD ST.

10 TOTTENHAM CT. RD.
27 TOTTENHAM CT. RO.
33 TOTTENHAM CT. RD.
42;45 TOTTENHAM CT. RD.
87 TOTTENHAM CT. RD.
257'8 TOTTENHAM CT. RD.
3 LISLE ST. WC2
34 LISLE ST. WC2
118 EDGWARE RD. W2
193 EDGWARE RD. WI
207 EDGWARE RD. W2
311 EDGWARE RD. W2
346 EDGWARE RD. W2
182 EDGWARE RD. W2
109 FLEET ST. EC4
152 3 FLEET ST. EC4

01.493 8641
01.637 21.32
01436 3715
01-636 2605
01-636 0845
01-580 3739
01-580 0670
01-437 8204
01-437 9155
01-723 9789
01-723 6211
01-723 3271
01.262 0387
01.723 4453
01-723 4194
01-3535812
01-353 2833

ESSEX

86 SOUTH ST. ROMFORD 70-20218

KENT
53/57 CAMDEN RD.. TUNBRIDGE WELLS

0892-23242

LEICESTERSHIRE
45 MARKET PLACE. LEICESTER

0533-537678

SURREY
1046 WHITGIFT CENTRE CROYDON

01-681 3027
27 EDEN ST KINGSTON 01-546 7848

01-948 144132 HILL ST. RICHMOND

WARWICKSHIRE
116 CORPORATION ST., BIRMINGHAM

021-3.36 3503

ALL BRANCHES OPEN FROM
9am co 6pm MON. TO SAT.

HEAD OFFICE AND MAIL
ORDER DEPARTMENT
AUDIOTRONIC HOUSE.
THE HYDE INDUSTRIAL ESTATE.
THE HYDE. LONDON NW9 6JJ.
TELEPHONE 01-205 3735 & 5651.

MAIL ORDER SPECIALISTS
We offer a speedy and efficmnt
service by mail order.
Rierneniher to add 10', VAT to
total value of goods including
carriage and packing and send
cash with Order to head office.
TO AVOID DELAYS PLEASE
PRINT NAME AND ADDRESS
CLEARLY IN CAPITALS.

1.

BARCLAYCARD
& ACCESS
Holders welcome
call info any branch

:rretl'elr'tPohherL 'OZe
CREDIT TERMS available for
Personal Shoppers on sates of
£60 and over

BARGAIN CENTRE
Mary special elea;ance oriels
and end of stock lines at
87 TOTTENHAM COURT RD.
FOR PERSONAL SHOPPERS

EXPORT person at eXpOrib
arranged for overseas visitors
at all our branches.
Goods despatched to all parts
of the world through our Export
Mail Order Department.
Immediate attention given to
orders.

CHEQUES ACCEPTED FROM
PERSONAL SHOPPERS ONLY
WITH BANKERS CARD.
All prices corm:matt 0-4- but
subtect to change
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U a
SUPPLIERS OF SEMI -CONDUCTORS TO THE WORLD

EX. G.P.O

Telephone
Corner

COMPLETE
TELEPHONES
Normal Household Type

Kt 1.05 P&P
p 45p each

TELEPHONE DIALS
Standard Post Office type. Guaranteed in

Only 271/2 P

working order

_ POST & PACKING 16

0

Tested and
Guaranteed Irir
Paks 1

B79
4 11N0400ir Sit la 7.ZRex pcl os ecs

55p
a. 10 Reed Switches, 1" long, zzp

dia. High Speed P.O. "'"'
type

H35 inn Mixed Diodes, Germ. 55p
Gold bonded. otc.
Marked and Unmarked.

H38 30 Short lead Transistors, CC
NPN Silicon Planar types

H39 A Integrated
s' 4 Gates BMC 962, 2 Flip SS P

Flops BMC 945
H41 ") Si! Power transistors 55p

'" comp pair BD1311132
H53 4 2N3055 type NPN Sil. [Cp

power transistors. Belo,
spec. devices

H64 4 3819 N Channel FETs SSp2N3819 In plastic case

Unmarked
Untested Paks

B1 50 iGlega,:uF .,1-.4,1-r4ipsistors 55p

B66 150 Germanium Diodes 55pMln. glass type
100

giscson eqiodesuiv. g22-7 5500. P
0A202

1384

586
100 N914DigdefN8916-t;71 55P

H16 15 Experimenters' Pak of cKp
Integrated Circuits, Data
supplied

H34 15 Power Transistors, PNP, 55p
Germ. NPN Silicon
TO -3 Can.

10 19 Channel FETsH67
plastic case type 55p

Make a rev counter
for your car

The 'TACHO BLOCK'. This encapsulated
block will turn any 0-1rnA meter into a linear
and accurate rev. counter for any car with
normal coil ignition
system. ' Op each

BI - RE-

Intercom Telephones
Exactly as internal telephone systems still in
everyday use wham automatic internal ex-
changes have not yet taken over. Available in
5, 10 or 15 ways. Complete with circuits and
instructions. Necessary 24 pair cable 220 per
yard. Price of each instrument is independent
of the number of ways.

1,2.75 Ps.3111p
Cable can be sent by Parcel Post. Post and
Packing per 50 yds. 73i1,.
Extension Telephones. 71;1) each. p.p 271p.
Et 37i for 2. PAP. 55p.
These phones are extensions and do not con-
tain bells.

'4

I

Per Instrument

Electronic Transistor
Ignition E660. Complete kit

incl. V.A.T.
p. & p. 11p

Ready built & tested unit £9.90 inc. V.A.T.
Now in kit form, we offer this "up-to-the-
minute" electronic ignition system. Simple to
make, full Instructions supplied with these
outstanding features. Transistor and con-
ventional switchability. burglar proof lock -up
and automatic alarm, negative and positive
compatibillY

New X Hatch
Our new vastly improved Mark Two Cross

Hatch Generator is now available
Featuring plug in IC's and a more sensitive
sync. pick-up circuit. The case is virtually
unbreakable-ideal for the engineer's tool
box-and only measures 3" x x 3'. We have
already received a large order from a major
T.V. Rental company.
Ready

unit 10.92 kit 8 72
only

(includes V.A.T. and p. & p. but no batteries)

fee

Over 1,000,000
Transistors
in stock
We hold a very large range of fully marked
tested and guaranteed transistors, power
transistors, diodes and rectifiers at very
competitive prices. Please send for free
catalogue.

Our very popularTtransistors
TYPE "A" PNP Silicon alloy, TO -5 can
TYPE "El" PNP Silicon, plastic encapsulation
TYPE "E" PNP Germanium AF or RF
TYPE "F" NPN Silicon plastic encapsulation
TYPE "G" NPN silicon similar ZTX 300 range
TYPE "H" PNP silicon similar ZTX 500 range

RELAYS FOR
VARIOUS TYPES 0.,

P & P 27/P

High Speed

Magnetic
Counter
4 digit (non -reset)
24v or 48v (state which) 4 1in, 33p. p.P 513.

Plastic Power
Transistors
NOW IN
TWO
RANGES
These are 40W and 90W Silicon Plastic Power
Transistors of the very latest design, available
in NPN or PNP at the most shatteringly low
prices of all time. We have been selling these
successfully in quantity to all parts of the
world and we are proud to offer them under
our Tested and Guaranteed terms.
Range 1. VCE. Min 15. HFE Min 15.

1-12 13-25 26-50
40 Watt 220 20p 18p
90 Watt 26tp 244p 220
Range 2. VCE. Min. 40. HFE Min 40

1-12 13-25 26-50
40 Watt 33p 31p 29P
90 Watt 38tip 36ip 33p
Complementary pairs matched for gain at
3 amps. 11p extra per pair. Please state NPN
or PNP on order.

LM380 Audio I.C. as featured in Practical
Wireless December issue complete with
application data £1.10

INTEGRATED CIRCUITS
We stock a large range of I.Cs at very com-
petitive prices (from 11p each). These are all
listed In our FREE Catalogue, see coupon
below.

METRICATION CHARTS now available
calcula-

tor carries thousands of classified references
between metric and British (and U.S.A.)
measurements of length. area, volume, liquid
measure, weights etc.
Pocket Size 15p Wall Chart 18p

LOW COST DUEL IN LINE I.C. SOCKETS
14 pin type at 16ip each Nov new low profile
16 pin type at 18p each! type

BOOKS
We have a large selection of Reference and
Technical Books in stock.

Send for lists of publications

Our famous P1 Pak
is still leading in value

Full of Snort Lead Semiconductors & Electronic
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.

11p P& P on this Pak.

Please ask for Pak Pl. only 33p

Please send me the FREE Si -Pre -Pak Catalogue.

NAME

ADDRESS

ALL PRICES INCLUDE 10% VAT
MINIMUM ORDER 50p. CASH WITH ORDER
PLEASE. Add 11p post and packing per order
OVERSEAS ADD EXTRA FOR POSTAGE

BUY THESE GOODS WITH ACCESS

Dept E 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX.
TELEPHONE: SOUTHEND (0702) 46344.
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PSYCHEDELIC LIGHTING UNIT IN KIT FORM
Make this fascinating three -channel unit from a kit which contains all
components needed to produce an ever changing light display. Takes
its drive from she speaker terminals of a record player, tape recorder
or portable radio. Will drive a total of 2kW of coloured lamps at 240
volts. Supplied complete with PVC covered steel cabinet with holes
ready punched for controls and cable outlets. Master control included.
Coloured lamps not supplied.
Price per kit £11.95.
METAL CABINETS
These attractive steel cabinets are PVC covered in a range of colours,
and offer an economically priced unit for the home constructor. The
chassis, which has a white satin PVC finish, provides an easily accessible
building area, with an integral fascia panel. The cabinet is supplied
complete with stick -on feet.
Colours available include Green, Grey, Black, White and Blue. Every
effort will be made to supply a selected colour, but please give alternatives
if possible.

,..!

Approx. size in ins. Price
I. re. d.
4 5 2f 75p
8 6 3 LI -60

11 64 3 L2 04
Other sizes to special order. HOLES PUNCHED in front or back panels

to your own requirements. Pleate send S.A.E. for quotation.

FIXED VOLTAGE REGULATORS
TO3 case. Gives stabilised supply. MVR 5 V, MVR 12 V, MVR 15 V.

All priced at El  98

VEROBOARD
0 1 0.15

2} X lin 7p 7p
2+ X 31in 27p 20P
2} X Sin 29p 29O
31- X 3fin 29p 29p
39 X 5in 31p 32p

D.I.L. REED RELAY

Operates direct from 5 volt TTL logic
elements. Normally open contact rated at
0.25A, 100V d.c. Price each 51.50

Our CATALOGUE, priced at 25p post free in U.K., shows most of the
R.S. range of professional components. Prices include VAT.
All orders over fl POST FREE-U.K. only. Overseas postage at cost.
S.A.E. with ail queries please.

CEL ECTRON-E
P.O. Box No. I, Llantwit Major, Glamorgan, Wales CF6 9YN

become
a RADIO -AMATEUR!

learn how to become a radio -amateur
in contact with the whole world. We give
skilled preparation for the G.P.O. licence

free ! Brochure, without obligation to:

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

NAME:_

ADDRESS'
FEB 6.4.

BLOCK CAPS please

JOSTY KITS
FROM
ELECTRO SPARES
The Josty appointed stockists

* ALL KITS POST FREE! * ALL PRICES INCLUDE VAT!
It makes practical sense to invest in Josty Kits. They come
complete with everything you need - all the components ready
to use, including even the solder. Plus easy -to -understand,
fully comprehensive instructions, and a cast-iron guarantee.
Just look at the list of Josty Kits available now from Electro
Spares. Remember, every price includes VAT, and every Kit
is post free.

Model Josty Kit
No. Retail Price List
AF20 Mono Transistor

Amplifier 5-28
AF25 Mixer 3.96
AF30 Mono Transistor

PH -Amplifier 287
AF35 Emitter Amplifier 2.50
AF80 Small 0.5 W Amplifier

for microphone 4-65
AF305 Intercom 8.28
AF316 Mono Amplifier (for -

Stereo use two)
M160 Multivibrator -

M1302 Transistor Tester
M191 Vu -Meter
M192 Stereo Balance Meter
LF380 Quadrophonic Device 12-50
AT60 Psychedelic Light Control,

Single Channel 8.58

Control, 3 Channel 1600
AT25 Window Wiper Robot 6-40

Total BR?
Inc. VAT

6.50
1.88
9.30
5-01

5.47

AT30

AT50

AT56

AT5
06330

HF61

,HF65

HF75

HF310
HEM
HF330

Photo Cell Switching
Unit 6.27

490w Tries Light Dimmer
Speed Control 5.28

2,200w Triac Light Dimmer
Speed Control 7.59

Automatic Light Control 214
Tremelo Unit for

guitars, etc. 8.25
Diode Detector 3.66
Frequency modulated

FM transmitter 2.97
FM Transistor

Receiver 3.16
FM Tuner Unit 17-39
De -Luxe FM Tuner Unit26-53
Stereo Decoder for use

with HF310 or
HF325 1095

GP310 Stereo Pre -Amp to use
with 2, AF310 23.39

GP312 Basis circuit board 12-60

Plus many others.

'AMATEUR ELECTRONICS'
Specially produced by the makers of Josty Kits to give you a
professional insight into the fascinating world of electronics.
Written with the amateur in mind from start to finish, "Amateur

Electronrcs" is an ideal introduction to the
whole subject -
from first principles to advanced electronic
techniques_ The price includes a circuit board
for making ten Josty Kit projects. Only £3.30.
plus 20p p Er p. No VAT.
Send S.A.E. now for a free 8 -page colour
brochure all about Josty Kits and
Amateur Electronics.

JOSTY

COMPONENT LISTS FOR
"EVERYDAY ELECTRONICS" PROJECTS
You only need to have constructed a few
projects as published in "Everyday
Electronics", to know what a problem it
is to get every component just when
you need it. EleCtro Spares have devised
the complete solution. Now you can get lists
of all the components required for any of the projects in
this issue. Just send us a stamped addressed envelope, and tell
us which project you are interested in. The list shows a
separate price for each item, as well as a price for the complete
kit. You can buy any one or more components to suit yourself.

GUARANTEED COMPONENTS FROM ELECTRO SPARES
Every single component you buy from us is a new branded
product from a reputable manufacturer. And it carries the
manufacturer's full guarantee.

ELECTRO SPARES
The Component Centre of the North
288 ECCLESALL RD., SHEFFIELD Sil 8PE (B)
Tel: Sheffield (0742) 668888
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A complete kit.!
The kit comes to you packaged in a
heavy-duty polystyrene container. it
contains all you need to assemble
your Sinclair Cambridge.
Assembly time is about 3 hours.

Contents :
1. Coil.
2. Large-scale integrated circuit.
3. Interface chip.
4. Thick -film resistor pack.
5. Case mouldings, with buttons,

window and light -up display in
position.

6. Printed circuit board.
7. Keyboard panel.
8. Electronic components pack

(diodes, resistors, capacitors,
transistor).

9. Battery clips and on/off
switch.

10. Soft wallet.

This valuable book -free!
If you just use your Sinclair Cambridge for
routine arithmetic -for shopping,
conversions, percentages, accounting,

than your money's worth.

But if you want to get even more out of it,
you can go one step further and learn
how to unlock the full potential of this
piece of electronic technology.

_ .

su.45674

liatrieolif-

H ow ? It's all explained in this unique
booklet, written by a leading calculator
design consultant. In its fact -packed 32
pages it explains, step by step, how you
can use the Sinclair Cambridge to carry
out complex calculations.

Sinclair Radionics Ltd, London Road,
St Ives, Huntingdonshire
Reg. no : 699483 England
VAT Pea. no : 213 8170 88

304

Why only Sinclair can make you this offer
The reason's simple : only Sinclair - Europe's largest electronic calculator
manufacturer- have the necessary combination of skills and scale.
Sinclair Radionics are the makers of the Executive-the smallest electronic
calculator in the world. In spite of being one of the more expensive of the small
calculators, it was a runaway best-seller. The experience gained on the Executive
has enabled us to design and produce the Cambridge at this remarkably low price.
But that in itself wouldn't be enough. Sinclair - Iso have a very long experience of
producing and marketing electronic kits. You may have used one, and you've
almost certainly heard of them - the Sinclair Project 60 stereo modules.
It seemed only logical to combine the knowledge of do-it-yourself kits with the
knowledge of small calculator technology.
And you benefit !
Take advantage of this money -back, no -risks offer today
The Sinclair Cambridge is fully guaranteed. Return your kit within 10 days, and
we'll refund your money without question. All parts are tested and checked before
despatch - and we guarantee a correctly -assembled calculator for one year.
Simply fill in the preferential order form below and slip it in the post today.

Price in kit form: £2495 + £2-50 VAT. (Total: £27.45)
Price fully built: £29.95 £3-00 VAT. (Total: £32.95)

=If NMI =IN MO MEI 111 WI= NMI MEM El= MI
EE 6 74

To : Sinclair Radionics Ltd, London Road,
St Ives, Huntingdonshire, PE17 4HJ

Please send me Name

a Sinclair Cambridge calculator kit at
£24.95 £2.50 VAT (Total : £27.45)

a Sinclair Cambridge calculator ready
built at £29.95 ± £3.00 VAT
(Total : £32.95)
*I enclose cheque for £ , made
out to Sinclair Radionics Ltd, and
crossed.
*Please debit my *Barclaycard/Access
account. Account number

Address

*Delete as roguired. PLEASE PRINT I
ImillimmilMinimmi=iniMMIMIE INN SIM =IMMO NMI NEM .11
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The Sinclair Cambridge...
no other calculator is so powerful

and so compact.

Complete kit-£2495! us A

The Cambridge - new from
Sinclair
The Cambridge is a
new electroniccalculator,from Sinclair,
Europe's largest
calculator manufacturer.
It offers the power to
handle the most complex
calculations, in a
compact, reliable package.
No other calculator can
approach the specification
below at anything like the
price-and by building it
yourself you can save a
further £5.50 l
Truly pocket -sized
With all its calculating
capability, the Cambridge
still measures just
41" x x +Z-". That means
you can carry the Cambridge
wherever you go without
inconvenience- it fits in your
pocket with barely a bulge. It
runs on ordinary U16 -type
batteries which give weeks of
life before replacement.
Easy to assemble
All parts are supplied -all you
need provide is a soldering iron
and a pair of cutters. Complete
step-by-step instructions are
provided, and our service department
will back you throughout if you've any
queries or problems.
The cost ? Just £2745 !
The Sinclair Cambridge kit is supplied to you
direct from the manufacturer. Ready
assembled; it costs f3295 - so you're
saving £5.50 ! Of course we'll be happy to
supply you with one ready -assembled if
you prefer- it's still far and away the best
calculator value on the market.

Everyday Electronics, June 1974

Features of the Sinclair
Cambridge
*Uniquely handy package.

42," x x weight 3;!, oz.
*Standard keyboard. All you

needforcomplex calculations.
*Clear -last -entry feature.
*Fuily-floating decimal point.
*Algebraic logic.
2,< -Four operators (+,

with constant on all four.
*Constant acts as last entry

in a calculation.
-x-Constant and algebraic

logic combine to act as a
limited memory, allowing
complex calculations on a
calculator costing less
than £30.

-X-Calculates to 8
significant digits, with
exponent range from
1020 to 1079.

*Clear, bright 8 -digit
display.

*Operates for weeks on
four U16 -type batteries.
(MN 2400 recommended.)
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POCKETS AND PROJECTS
The tide of rising prices and inflation does

not look like subsiding, yet. All we can hope
for in our most optimistic mood is that the
peak of the flood has now been experienced
(and suffered) and that the tide will soon be
on the ebb. At any rate, most of us will have to
continue to consider very carefully any pro-
posed expenditure in the immediate future.

Whether hobbies and leisure pursuits in
general suffer or prosper in. times of financial
difficulty is an interesting debating point. One
cannot generalise, of course, since a lot depends
upon the nature of the hobby and the personal
circumstances of the individual.

Some leisure pursuits are entirely recrea-
tional and possibly extravagant in outlay for
services or equipment. Of a different nature are
the many traditional crafts that can be taken
up for fun but provide an additional permanent
bonus in the form of some tangible result from
the effort expended.

To the list of established traditional crafts,
we must now include electronics. With the intro-
duction of simple -to -use circuit devices, most of
the old terrors of electronics have disappeared.
The average man in the street can be as happily
engaged in building and experimenting, as the
technically trained expert. The nature of this
subject allows useful and interesting involve-
ment at all levels. One can restrict one's interest
to quite a modest level; or one can progress

Our July issue will be published on Friday, June 21

PROJECTS..
THEORY

practically without limitation-save that of the
depth of pocket-to the highest heights, by
building ambitious and technically complex pro-
jects.

Among electronics magazines for home con-
structors, EVERYDAY ELECTRONICS is unique in
covering the modest end of the business exclu-
sively. This means we devote much of our atten-
tion to the absolute beginner and help him (or
her) on the way, by explaining in plain language
the basic facts of life: about both the theory of
electronic circuits and the practice of assembling
electronic projects from readily available, and
generally inexpensive, components.

Now that we have come back to "money," this
is a good opportunity to mention another EVERY-
DAY ELECTRONICS exclusive feature-The Cost
Box. Desirable as a particular design may be,
the expenditure involved is likely to be a deci-
sive factor in determining whether or not to go
ahead. So we ensure that readers have a good
idea as to the probable cost of each and every
constructional project we present.

The shrewd contructor will appreciate the
good investment our projects provide!

EDITOR F. E. Bennett ASSIStANT EDITOR M. Kenward B. W. Terrell B.Sc.

ART EDITOR J. D. Pountney P. A. Loates K. A. Woodruff

ADVERTISEMENT MANAGER D. W. B. Tilleard

IPC Magazines Limited 1974. 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.

Everyday Electronics Fleetway House, Farringdon Street, London, E.C.4. Phone: Editorial 01-634-4452; Advertisements 01-634-4202.
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4 EASY TO CONSTRUCT
..SIMPLY EXPLAINED

VOL. 3 NO. 6
JUNE 1974

CONSTRUCTIONAL PROJECTS
FREEZER TEMPERATURE ALARM Warning of freezer failure by T. P. Manning and R. D. Wilder

AMATEUR BANDS RECEIVER A direct conversion receiver for 80m and 160m by R. A. Pen fold

R.F. SIGNAL GENERATOR (E.E. Test Gear Five)

GENERAL FEATURES

EDITORIAL
READERS' LETTERS Your news and views

TEACH -IN '74 Lesson 9: Inductance and the Transformer by Phil Allcock

ELECTRONICS AND THE MOTOR CAR Part 2 by C. S. Pointer

RUMINATIONS by Sensor

SHOP TALK Component buying problems by Mike Kenward

JACK PLUG AND FAMILY Cartoon
COMPETITION Multimeters to be won!
SEMICONDUCTOR PRIMER Facts and figures by A. P. Stephenson

DOWN TO EARTH The amplified diode by George Hylton

Publisher's Annual Subscription Rate, including postage
to any part of the world, £2.95. International Giro facilities
Account No. 5122991. State reason for payment "message to
payee". Address to Everyday Electronics, Subscription
Department, Cannon House, Great Queen Street, London,
WC2E 9PR. Binders for volumes 1 to 3 (Mate which) and
indexes for volume 1 and 2 available for 0.25 and lip respec-
tively, including postage, from Binding Department, at the
above address.

We are unable to supply back copies of Everyday Electron-
les or reprints of articles and cannot undertake to answer
readers' letters requesting designs, modifications or informa-
tion on commercial equipment or subjects not published by
us. An s.a.e. should be enclosed for a personal reply. Letters
concerning published articles should be addressed to: The
Editor, those concerning advertisements to: The Advertise-
ment Manager, both at the address shown opposite.

308

322

329

306

313

314

319

32I
328

328

338

341

342

Everyday Electronics, June 1974 307



rEposition for effective operation of a deep
freeze unit is usually outside and remote

from the kitchen or lounge and very often it is
situated in the garage and may only be visited
once a day or less. If the deep freeze unit,
develops a fault it may be sometime before this
is discovered and by that time the contents may
be spoiled.

The unit to be described here will help to
prevent this spoiling by giving an audible and
visual alarm when the temperature in the
freezer compartment varies by more than plus
or minus 1.5 degrees. In this way the fault is
brought to your attention, and repairs and/or
other arrangements can be made immediately,
such as lagging the freezer until repairs are
carried out or moving the contents to another
freezer.

CIRCUIT DESCRIPTION
The circuit diagram of the Freezer Tempera-

ture Alarm is shown in Fig. 1. The unit uses a
differential amplifier IC1 whose voltage output,
pin 6, is proportional to the difference in voltage
between the two inputs, pins 2 and 3.

The voltage on pin 3 is held constant by the
potential divider effect of resistors R7 and R8,
the potential at their junction being set at half
the supply voltage i.e. 6V. The voltage applied
to pin 2 is controlled by the potential divider
effect of the resistance chain R9, VR1 and RTH1.

Potentiometer VRI. is a preset control, wired
to act as a variable resistor for setting up pur-

FREEZE
TEMPE
ALARM
BY T.P.MANNING & R.D.HI

Gives an audible
and visual alarm
if the temperature
inside the freezer
varies.

141 308

poses. At a given temperature, VR1 can be
adjusted so that the voltage appearing on pin 2
is the same as that at pin 3, in this instance
there will be no voltage at the output (pin 6).

Now a thermistor is a component whose
resistance varies in a known way with tempera-
ture so that when the temperature changes the
voltage at pin 2 changes, and thus an output
voltage is produced. The unit has been designed
such that a 1-5 degree temperature change
(with G14 thermistor) produces sufficient output
voltage to operate relay RLA.

When the relay contacts, RLA1, close, power
is available to operate the astable multivibrator
composed of TR1, TR2 and associated compo-
nents. The frequency of the multivibrator is
1Hz (approximately) determined by the timing
components R1, C6 and R4, C5. Therefore the
output from the collector of TR2 is a train of
positive pulses and these are fed via R5 to the

ESTIMATED COST*
OF COMPONENTS

including V.A.T.

£7.10
excluding case

*Based on prices prevailing at
time of going to press



R7
22k11

R8
22k11

g'jk.a

VR I
25k12

TR1
2N 3702

RTH1

5-

RIO
27k11

27k17

C5
50pF

01
0A91

RI R2

22k13 2,2k11

R12 1MI2

1.5k12

2N3702

220pF

06
82X51 C12

TR3
2N3053

R5 5.6kl/

* SEE TEXT

R15 22022

D!43.

O C3
=OAF

C4
0W, /DOFF

07
82 X6I C12

R16 47012

rSTANDBYI

Fig. 1. The complete circuit diagram of the Freezer Temperature Alarm.

base of TR3.
Each time a positive voltage is applied to the

base of TR3, it is biased into conduction and
TR3 collector falls to almost zero volts causing
almost 20 volts to be placed across the lamp
LP1 causing the latter to be illuminated. The
net result of the pulse train is to cause LP1 to
flash on and off thus giving the visual alarm.

With Si in the position shown. RLB is in
parallel with LP1 and is energised each time
LP1 is illuminated. Contact RLB1 is wired so
that when the relay is energised, the contact is
pulled in and breaks the circuit causing the relay
to become de -energised. As this happens, RL134

springs back and makes the circuit again and
the cycle is repeated.

This process happens very quickly and the
relay contact is made to "buzz" thus giving the
audible alarm. This is the principle on which
the simple bell works.

With Si in its other position the buzzer is
taken out of circuit and this is indicated by the
illumination of LP2. This is useful in setting up
the unit as the buzzer can be annoying.
Everyday Electronics, June 1974
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240V
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MANS

RLB 2

RLE A-
2

RLB1

A --

Resistor R6 is incorporated in series with RLB
to drop the voltage across the relay to 12V.

If desired, the audible and visual alarm can be
omitted and another alarm of your choice, e.g., a
buzzer can be employed, contact RLA1 switch-
ing it on (the contacts are rated at 200mA maxi-
mum). In this case all circuitry below relay con-
tact RLA1 in Fig. 1 is not required.

P.C. BOARD
The component board used in the prototype

was a home made printed circuit type, the full-
size drawing of which is shown in Fig. 2.

The easiest way of making the board is to
thoroughly clean a piece of copper clad board,
size 140 x 90mm and then with either enamel
paint or a Dalo pen (etchant resist) cover in
the areas shown in black on the master drawing
-these are the areas of copper to remain after
etching.

When the etchant resist has completely dried,
check the board for mistakes, ragged edges and
uncovered areas and when completely satisfied,
the board should be immersed in a dish of dilute
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Sql.P1

MAINS TERMINAL BLOCK

ALL VIEWED FROM
UNDERSIDE

ICI

Fig. 2 (top). The layout of the components on the top side of the printed circuit
board and (below) the full-sized master drawing of the copper pattern on the
underside of the board.
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ferric chloride solution. The board should be
agitated from time to time being careful not to
get any of the solution on the hands or clothing
as it is poisonous and corrosive.

When all . the unwanted copper has been
etched away, the board should be removed from
the dish with a pair of tweezers and thoroughly
washed under running tap water.

Now clean off the resist and drill all the neces-
sary holes. The board is now ready for com-
ponent assembly.

Components .
Resistors

22ki1
R2 2.2ki2
R3 2  2ki-2
R4 22kf2
R5 56k0
R6 8212

R7 22kS2
R8 22k0-see text
R9 4-7k0
R10 27k)
R11 271cil
R12 'IMO
R13 1MC)
R14 1.5k12
R15 22012
R16 4700
All PAI ±10% carbon

Capacitors
C1 220pF
C2 0.01p.F
C3 10001AF elect. 25V
C4 1001iF elect. 25V
C5 50pF elect. 25V
C6 50p.F. elect. 25V

Semiconductors
TR1, 2 0071 germanium pnp (2 off)
TR3 2N3053 silicon npn
D1, 2 0A91 (2 off)
D3 BY234
D4, 5 IN92 or any 1A 50V diode (2 off)
D6, 7 BZX61, 12V 1W Zener (2 off)
IC1 709 differential amplifier TO -99 case
RTH1 G14 thermistor-see text

Miscellaneous
VR1 25161 carbon preset TV type
S1 single -pole changeover toggle
SK1, 2 4mm insulated sockets, one red,

one black (2 off)
T1 mains/15V 500mA secondary
LP1, 2 m.e.s. 20V 100mA lamps and

panel mounting lampholders, one
amber lens, one clear lens (2 off)

RLA 9-12V reed relay with coil resistance
greater than 200 ohms (type RR
(9-12) colour blue)

RLB 12V with changeover contacts and
coil resistance 110 ohms (Omron)

Copper clad board size 140 x 90mm; 2A
terminal blocks, 2 -way and 3 -way; length of
three core mains cable; 4BA nuts, bolts,
washers and stand off spacers; metal case.

  

5,4110P
TALK

CONSTRUCTION
The prototype unit was built in an aluminium

box measuring 150 x 100 x 65mm with a remov-
able lid. This should be the minimum size used
otherwise all the components will not fit inside.

First, obtain or build a suitable box and drill
all the fixing and components mounting holes
as indicated in Fig. 3. The box should now be
painted or covered.

The components should now be mounted and
soldered in position on the printed circuit board
as detailed in Fig. 2 paying special attention to
the polarities of the diodes, capacitors, integ-
rated circuit and transistors. Use a heatshunt
when soldering the semiconductors. Do not con-
nect the flying leads at this stage.

Next position and secure the components to
the lid of the box and the two sets of terminal
blocks to the bottom half of the box as shown
in Fig. 3, and then wire up as indicated. The
mains lead should be let into the box via a
rubber grommet and a cable clip used to anchor
it.

When completely satisfied that the wiring is
correct, secure the.component board to the base
of the box with 4BA fixings and stand-off spacers
and place the lid in position ensuring that the
lid mounted components do not touch any of
the board mounted components and more im-
portant, the transformer.

SETTING UP
Disconnect the thermistor, switch S1 to the

alarm position and plug in and switch on. Lamp
LP1 should flash and the buzzer sound. Switch

to the standby position and LP2 should light
up and the buzzer cease to operate; LP1 should
still flash.

If all is satisfactory, switch off the unit and
insert the thermistor in its terminal block on a
length of twin cable and place the thermistor
inside the deep freeze cabinet. It will depend
on the model of. the freezer how access is
obtained, but in chest type freezers it is suffi-
cient to lay the thermistor on the seal so that

Photograph of the completed prototype com-
ponent board.
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R6
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RELAY
CONNECTIONS

Fig. 3. The wiring up of the component
board to the case mounted components.
Also shown is the wiring around the buzzer
relay.
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the lid closes down on the wires, the thermistor
hanging in the freezer compartment.

With the freezer working normally, and set
to "0" degrees centigrade, allow the thermistor
to stabilise at the working temperature and then
switch on the unit with S1 at alarm. Now connect
a d.c. voltmeter set to read 10V in SK1 and SK2
and adjust VR1 to read zero volts. The lamp
should stop flashing and the buzzer should cease
to operate.

The Freezer Temperature Alarm will now
trigger if there is a change of plus or minus 1.5
degrees centigrade. The length of the cable
between the thermistor (in the freezer) and the
unit adjacent to a convenient power point in the
room of your choice can be as long as necessary
(within reason).

THERMISTOR
The foregoing setting up procedure is appli-

cable where a type G14 thermistor is used, how-
ever, it is not essential that this particular type
is used as any other type can be used providing
its resistance is known or can be identified at
0, +2 and -2 degrees centigrade in which case

Replace R8 with a resistor of the value of the
thermistor at 0 degrees centigrade. (2) With a
resistor of the same ohmic value as the thermis-
tor at +2 degrees centigrade fitted in place of
the thermistor, adjust R12 and R13 until the
alarm just comes in. (3) Remove this resistor
and refit the thermistor and set up as described
above. El
the following procedure should be used: (1)

Photograph of completed unit.

TO USE TAE

Reackrs Letters)
Current Flow

I purchased the March '74
issue of E.E. today just to see
how you were getting on as I
have often recommended to
friends that reading E.E. was a
good introduction to the subject.

However having studied page
163 I am sorry to say that I will
think twice before doing so again.
How A. P. Stephenson can, in
the space of two inches reverse
the direction of current flow with-
out a single word of explanation
is beyond me. The effect of this
rubbish on a person trying to
grasp how a transistor works is
confusing to say the least, and
can only make the subject more
difficult to understand.

Perhaps Mr. Stephenson would
like to note that electron flow
and current flow are the same
thing, moving in the same direc-
tion (We only need "holes" wan-
dering backwards, or is it for-
wards, to add to the confusion
Everyday Electronics, Tune 1974

and mumbo jumbo which exists.)
Please realise that your publi-

cation is read by school children
who can ill afford to be mixed
up by those who should know
better.

Alexander C. Young,
Director, Wilton Electronics

(Scot.) Ltd.,
Glasgow.

Your confusion over, the dif-
ference between conventional
current and electron flow is un-
derstandable because years ago I
had the same trouble. The mix
up started in the years of the
pioneers, Kirchhoff, Ohm and
Faraday when it was arbitrarily
decided that "current" flowed
from positive to negative and
arrows showing directions have
traditionally followed this conven-
tion. "Electrons" (which came
later) were found to flow in the
opposite direction-hence the con-
fusion.

Regarding your specific criti-

cism, perhaps you might care to
re-examine the offending "two
inches of my article" and note
that Fig. 7.1 is labelled "Electron -
Flow" and Fig. 8.1 is labelled
"Current Flow." The difference
between electron flow and cur-
rent flow was pointed out in the
November 1973 issue of E.E.-
A. P. Stephenson.

Transistor Assisted
Ignition

I have read with great interest
in this month's magazine (April
'74) of the Transistor Assisted
Ignition. As I have a 6V system
on my car, please could you tell
me if this is suitable or would I
need different components.

M. Steeden,
Faversham, Kent.

We are looking into the suit-
ability of the unit and we hope
to publish some comments on the
Transistor Assisted Ignition for
6V cars in the near future.

Please Take Note
In the Semiconductor Primer

page 281 last month. It was stated
that ItrE was base current

collector current
this should have been

collector current
base current
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FOR DECINIERS ELECTROMCS

THEORY AND EXPERIMENTS

TUTOR : PHIL ALLCOCK*

LESSON 9 Inductance and the Transformer
I NDUCTANCE is measured in terms of a basic
I unit known as the "henry" and it is a funda-
mental property that inductance can be related
to the voltage across a coil and the rate of
change of current through it. The symbol for
a coil or inductor is given on the wall chart
and the usual sub -divisions of the basic unit of
one henry can be used e.g. 1mH= ('1000)th of one
henry.

If a coil has an inductance (L) of one henry
and the current through it is made to change at
a rate of 1 amp/sec., then a voltage difference
of one volt will be present between the ends of
the coil due to electromagnetic induction. The
changing current sets up a changing magnetic
field or flux and the voltage exists only whilst
the current is changing.

A constant current of say one ampere would
give zero voltage since the magnetic field and
flux would be fixed. Obviously this is another
example of a component that depends on the
rate of change of a quantity. The voltage varia-
tion that would occur from the given current
waveforms are shown in Fig. 9.1, it can be seen
that in each case the coil voltage is given by

Voltage = L X (Rate of change of current).
Consistent units are volts, henries and amps./
second.

REACTANCE
The sine wave variation, of current or voltage,

will always have the standard shape and so it is
possible to work out the maximum value of the
rate of change which occurs each time the sine -
waves passes through the zero axis. For the
instantaneous current i, we can write

i 4, sin (2rr.ft).

Where Im is the peak value of the wave and f

O
iL L(1H)

015-01) 000P-0

tal
0

VL

0

.1A

IL

116 t

0

(c) -

Fig. 9.1. Voltage and current waveforms for an
inductor.

is the frequency in Hz. The maximum rate of
change is given by 27fIn, whilst at the peaks of
the wave, the rate of change is always zero.
Using these facts we can write the peak voltage
across the coil L as:

peak voltage - L (244)
(27zfL) (peak current).

The quantity 211L is shown as the inductive
reactance of the coil and is a measure of its

 North Staffordshire Polytechnic .Any communications
Everyday Electronics, Fleetway House, Farringdon Street,
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XL.=

2TTIL

INDUCTIVE
REACTANCE

Xc=
1

2T1fC

0../(Hz) 0
CAPACITIVE
REACTANCE

(Hz)

Fig. 9.2. Variation of reactance with frequency.

ability to limit alternating current flow. It is
measured in ohms, just like resistance, but does
not depend in any way on the resistance of the
wire used for the coil. An ideal (perfect) coil
would have no wire resistance but would have a
reactance that depends on frequency f and
inductance L, Fig. 9.2 shows how inductive
reactance varies with frequency for a given
value of L. A similar result can be obtained for
the capacitor. If the voltage is written as V,
sin (27ft).then:

peak current C x (maximum rate of change of
voltage)

In, -C x
hence 1/, = Im x ( 12)7.-fC

The quantity 1 is known as capacitive
27rfC

reactance and the variation with frequency is
also given in Fig. 9.2. It is important to realise
that a 90 degree phase displacement also occurs
with the inductor, but in this case the current
lags the voltage by 90 degrees (i.e. the voltage
leads the current this time).

RESONANCE
It is possible to produce some very interesting

and useful effects by combining inductance and
capacitance together. Since practical coils in-
variably have resistance we can simulate a real
coil by studying an ideal resistor in series with
an ideal inductor. Thus a series LCR circuit
could be represented by the circuit of Fig. 9.3a.

If the current is assumed to be sinusoidal, the
voltage across each element can be obtained
using the ideas previously discussed and the
total instantaneous voltage can then be obtained
by addition of the individual voltage waveforms.
The waveforms are shown in Fig. 9.3a and it is
easy to see that the variations of voltage across
L and C are in the opposite sense and therefore
tend to cancel each other.

If the peak values are equal the cancellation
will be perfect and this condition is known as
series resonance. For cancellation, we must
Everyday Electronics, June 1974

TOTAL
APPLIED
VOLTAGE

CURRENT

0

Maximum current flows
when XL= Xc

(Applied voltage assumed
constant as frequency
varies.)

f

Fig. 9.3a (top) Voltage waveforms for an LCR
series circuit. (b) Variation of current in a series
resonant circuit.

make the peak values of vi, and ye equal and
this requires that

1

2=1 im(

rearranging terms gives f2 = 1

(2=)2LC

hence.f (resonance) I Hz.
2=A/LC

Thus, at this frequency (which depends on the
L and C values) the voltages vL and vo com-
pletely cancel each other out, and the voltage
across the complete L C R circuit is exactly the
same as the voltage across the resistor. In fact
at this one frequency the circuit behaves as a
simple resistor of value R.

At other frequencies the total voltage (for a
given current) will increase since the cancella-
tion of vL and vo will be incomplete. If we apply
a constant voltage at various frequencies to a
series L C R circuit the current will vary as
shown in Fig. 9.3b. Note that at the resonant
frequency the current is at its maximum value.

CIRCUIT MAGNIFICATION
At resonance the voltage across either L or C

can be considerably greater than the voltage
applied to the circuit. The ratio of these voltages
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is called the circuit magnification factor Qo and
is given by

Max. voltage across whole
Qo = Max. voltage across L (or C) at resonance

circuit at resonance

Since the voltage across the whole circuit at
resonance equals that across R we have

(2nfL) In,
00 --

24L
R

Note that the voltage across R is given simply
by Ohm's law and therefore has a maximum
value of I,,, X R, where Im is the maximum (peak)
current.

R.M.S. VALUES
When dealing with alternating currents and

voltages that have the standard sinusoidal wave-
form it is more usual to work in terms of effec-
tive values which are based on equivalent heat-
ing effects.

To illustrate this idea let us suppose that when
we pass an alternating (sinusoidal) current, of
peak value L. amps, through a resistance of
value R ohms, the average power dissipation is
given by PAY. (The instantaneous power will be
fluctuating throughout each cycle as the current
varies.) If we set up an equal value resistor with
a steady current I and adjust I to give the same
average power dissipation as in the first resistor,
then I is defined as. the effective or root -mean -
square (r.m.s.) value of the alternating current.
For sinusoidal currents the relationship is

/ (r.m.s.) -peak current im

.,/ 2 V2

1

2
Since =0.707, the r.m.s. value of the\/

current is approximately 71 per cent of the peak
current. A similar proportionality exists between
r.m.s. and peak voltages providing the waveform
is sinusoidal.

MEASUREMENT OF ALTERNATING
CURRENT/VOLTAGE

All the measurements made so far in the
series have been possible using a 0-1V or 0-10V
voltmeter. The moving coil of the 100pA meter
carries the current and rotates due to the inter-
action of the magnetic field of the coil and the
permanent magnet system which surrounds the
moving coil. The coil also experiences a restoring
force provided by the fine "hair springs" and
thus rotates until all the forces balance.

If we apply an alternating voltage to our 0-10V
voltmeter the coil will try to rotate one way,
316

METER CURRENT

Fig. 9.4 "Halfwave" voltmeter circuit.

then the opposite way and the net deflection will
be zero. Only if the applied waveform has a non-
zero average value (over one cycle) will the
meter respond.

To make a simple voltmeter for alternating
voltages we can use a diode in series with the
usual meter circuit so that current can flow only
for one half cycle of the input. If we neglect the
forward voltage drop across the diode the meter
will respond to the average value of the half -
wave voltage variation as shown in Fig. 9.4.
The current in the meter consists of a series of
unidirectional half-sinewave pulses having a
peak value of Vm/RT where RT is the total resist-
ance of R and the meter together. The average
value of this current can be shown to be Lahr i.e.
0 318(i.). Thus a sinusoidal voltage of say 10
volts (r.m.s.) would have a peak value of 10 V2
volts and since RT is approximately 100 kiloluns
the peak current can be found.

1 =
m ioo,000

14.14
= 141.414A.

For this input, the meter will indicate a current
of 141 -4 X 0 - 318 = 45/2A.

In practice the forward voltage drop across
the diode would give a reading somewhat less
than this. Assuming that 0 6 volts is "lost"
across the diode the actual reading will be about
43p.A.

By using four diodes it is possible to get almost
double this deflection, for the same voltage
input, by passing current through the meter for
each half cycle in the same direction.

The circuit for this full -wave rectifier meter
is shown in Fig. 9.5. When A is positive with
respect to B, diodes Dl and D2 conduct and D3
and D4 are reverse biased. When B is positive
with respect to A, the roles of the diodes are
changed and D3, D4 now conduct. Note that
current flow in the meter is always in the same
direction. Since the number of current pulses/
sec. is now doubled, the average current and
therefore the meter reading is doubled.

The improvement is not exactly a factor of
two since the circuit now introduces two diodes
in series each half cycle and the voltage drop is
therefore increased. The meter will indicate
approximately 80pA for a 10 volt r.m.s. input.
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VAB POSITIVE, CURRENT SHOWN THUS
VAB NEGATIVE, CURRENT SHOWN THUS - - - - -

AVERAGE CURRENT =

METER
CURRENT

0

Fig. 9.5 "Full -wave" voltmeter circuit.

THE ALTERNATOR
We have introduced the idea of alternating
voltage and current and also examined the be-
haviour of resistance, capacitance 'and induc-
tance in situations involving alternating current.
The usual household mains supply is generated
at a power station by an electrical machine
known as an alternator. (Yes, you are right!
A smaller version of the same device is used
in the electrical system of the modern car.)

In its simplest form a coil of wire (the rotor)
is turned between the poles of a magnet. See
Fig. 9.6. Connections are made to the ends of
the coil by contacts which press on two slip
rings. When the coil rotates in the magnetic
field produced by the (stator) magnets a
voltage is induced in the coil by electromagnetic
action.

The voltage is found to depend on the rate of
change of magnetic flux linking the coil and
the situation is illustrated in Fig. 9.7. The rate
of change of flux linkage is seen to be a maxi-
mum when the coil sides are actually moving
across the magnetic field lines (which merely
represent the actual magnetic field in our
diagram) and is a minimum when the coil sides
are moving along the field lines.

The generation of one complete cycle of the
sine waveform that is produced by this alter-
nator is shown in Fig. 9.7 and it can be seen
that the voltage VAB measured between the two
slip rings reverses polarity every half revolution
of the coil.

ROTATION

co

0 90°

MAGNETIC FLUX COIL (a)

/AXIS OF ROTATION

SLIP RINGS

OUTPUT VAB

COIL (ROTOR)

MAGNET (STATOR)

Fig. 9.6. A diagram of a simple alternator.

In the power station the rotor coil is driven
by a steam turbine and the speed of rotation
is held fairly constant. Since each revolution
gives one complete cycle a constant alternator
speed will produce an output having a constant
frequency (number of cycles per second). Use
is made of this constant frequency feature in
the household (mains) electric clock which em-
ploys a synchronous motor that revolves in step
(i.e. synchronism) with the mains supply
frequency.

TRANSFORMER PRINCIPLE
It is not necessary to use a permanent magnet

and a moving coil to utilise the electromagnetic
induction effect. The essential requirement is a
flux linkage which can be changed with time and
the resulting voltage will always depend on the
rate of change of the flux linkage. A trans-
former is simply a set of two or more coils that
share a common core of magnetisable material,
such as soft iron, and in use one coil is used
to set up a time varying magnetic field which
links with the other coil or coils to generate an
output voltage.

It will be apparent from what we have said so
far that the transformer can only work if the
magnetic field in the core is made to change
and because of this a transformer cannot be

POSITIVE PEAK

270'

NEGATIVE PEAK

Fig. 9.7a. Coil position
for zero output voltage
(b) Variation of VAB with

(b) coil angle for one com-
plete cycle.
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usefully employed with direct (steady) current.
One of the greatest attractions of alternating

current is that it can be used in conjunction
with transformers to change voltage levels
(magnitudes) either up or down without sig-
nificant loss of power. The efficiency of a well
designed transformer is usually in excess of 95
per cent.

We will examine the transformer in more de-
tail since it is obviously a very useful component
and is widely used in electronic systems,
especially in power supplies derived from mains.

One of the coils of the transformer is called
the primary and may consist of many thousands
of turns of fine insulated wire (for mains in-
puts). The other coil, which is wound on the
same magnetic core, but is electrically insu-
lated from the. primary coil, is known as
secondary coil. Transformers can have one or
more secondary coils and the coils may have
different numbers of turns.

Next month: More on transformers, plus the
reed relay, and loudspeaker.

TUTOR BOARD EXPERIMENT

Test No. 19
The Friedland bell transformer can supply 3,

5 or 8 volts (r.m.s.) from normal 240 volt mains
supplies. The low voltage output is quite safe
but the windings should never be short circuited.
The mains (primary) coil must be connected to
a suitable lead and plug, to fit the outlets in use
in the home. Under no circumstances should any
connections be made, or changed, with the

131

TO TRANSFORMER TI
3V WINDING

TO 3V COIL ON
TRANSFORMER 11

RI 100k12-±

mains plug connected to the household supply.
Where possible use a fused plug fitted with a

low current fuse (1 amp). Do not use a 13 amp
fuse as this cannot give the protection required
with low power consumption devices. If in any
doubt, readers should seek the assistance of
someone familiar with mains wiring techniques.
Always switch off the mains supply and remove
the mains plug from the socket before connect-
ing the transformer to any Tutor Board circuit.

Using two leads to the 3 volt transformer
secondary winding, join the transformer to the
half -wave voltmeter circuit (Fig. 9.4). The meter
should indicate the average value of the low
voltage rectified output when the mains is con-
nected. The diode can be a 1N4001 or similar
type. Repeat the test using the 5 volt and 8 volt
output of the transformer in turn.

Always disconnect the mains before altering
the transformer connections. Check that the
readings agree with the theory. The 3, 5 and 8
volt markings are only approximate (r.m.s.)
values and the results may be affected by mains
voltage variation from the nominal 240V.

Restore the connections to the 3 volt trans-
former winding and repeat the measurement
with a 250/1F capacitor connected across the
meter and its 100ka resistor. The positive side
of the capacitor should be connected to the
diode cathode and the negative side to the
meter negative terminal. The circuit can be set
up on the Tutor Board, as shown in Fig. 9.9,
which uses the switch Si to connect the capaci-
tor as required.

In this test the voltmeter responds to the
peak voltage when S1 is closed. Check your
results to see if they are consistent.

TO MEI
100)4A METER

SWITCH
SI

*= CROCODILE CLIPS

Fig. 9.9. Test circuit and wiring
on the Tutor Board for Test
No. 19.
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HAVING dealt with electronics related to
diagnosis, performance and safety last

month we now move on to control and security.

CONTROL AND VEHICLE SECURITY
Electronic control may be applied tomany

systems and units in the car. With custom built
thick film integrated circuits which are now
being used throughout the electronics industry,
electronic control is becoming more practical.
Electronic intermittent wiper controls have been
available for some time and are now being fitted
to some modern cars.

Electronic control of electrical cooling fans
uses a thermistor sensor and a Schmitt trigger
to switch a relay or power transistor in the fan
motor circuit.

Light sensors together with amplifiers and
power switching circuits are used in systems
which dip the interior mirror when the light
from the following cars falls on the mirror light
sensor, or systems which detect the light from
on -coming vehicles and then dip the headlamps,
Fig. 6 shows the block diagram of a headlamp
dipping unit.

Car alternator voltage regulators use elec-
tronics to control alternator output voltage and
limit current output. The regulator units monitor
the rectified output from the alternator and
regulate the output by varying the field pro-
duced by the field winding thus providing
constant voltage output. The three-phase output
from the alternator being rectified by semicon-
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By C. S. POINTER
ductor diodes mounted on a suitable heatsink.
The various regulator units vary from printed
circuit assemblies to thick film integrated
circuits.

There are under development several vehicle
speed control systems either using roadside
transmitter units or cables under the road sur-

DIRECTIONAL
LIGHT SENSOR

HEADLAMP
UNIT

TRIGGER
CIRCUIT

MAIN BEAM

HEADLAMP
UNIT

AMPLIFIER

RELAY
CONTACTS

---%'''DIPPED BEAM

RELAY

LIGHT
SWITCH

Fig. 6. Block diagram of an automatic car head-
lamp dipping system.
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The Heathkit engine analyser, a useful instru-
ment for the practical man.

face to transmit information to vehicle mounted
receivers connected to the speed control unit,
or using a dashboard mounted control unit
enabling the driver to select a cruising speed
and the unit will control the vehicle speed at
the set value until any of the normal car
controls, accelerator, brakes, etc. are operated
thus reverting speed control to the driver.

Vehicle security systems include alarms and
immobilising systems. Alarms switching the car
horn on and off, or operating a siren are trig-
gered by various sensors mounted on the car,
door switches, mercury switches detecting vibra-
tion caused by an intruder or triggered from
the ignition switch if the alarm has not been
reset.

ENTERTAINMENT
The car radio is probably the most common

item of electronic equipment fitted to cars on
the road today. The car radios produced today
are transistorised or contain integrated circuits
and range from simple manual tuned or push
button single and dual waveband sets to station
seeking. multiwave band sets.

Most car radios receive medium wave and
long wave stations but there are available sets
which receive short wave and f.m./v.h.f. stations,
the range of v.h.f. sets includes some which are
equipped with stereo decoders and stereo ampli-
fiers enabling f.m. stereo programmes to be
enjoyed in some areas of the country where the
signal is strong enough.

There are available dual purpose radios with
internal batteries, aerial and speaker which can
be used as normal portable radios until the radio
is pushed into the car mounted frame, the radio
is then connected to the car battery and aerial;
also there are converter units which when con-
nected to any medium wave car radio converts
the radio to receive shortwave bands.

Together with car radios, increasing numbers
of tape players and record players are being
fitted to cars. Tape players are becoming very

popular and there are two main systems in use
today, these are compact cassette units and
eight -track cartridge stereo units.

The cassette units range from simple mono
player units which play through the car radio
amplifier to stereo cassette players with built in
amplifiers, mono recorder and f.m. stereo radio.

A new development in the cassette player field
is the auto -reverse stereo player shown in Fig. 7.
This unit is fitted with small magnets on each
take-up turntable which switch reed switches.
When the end of cassette tape is reached and
the take-up turntable stops revolving, the drive
clutch slips. The absence of an output signal
from the reed switch circuits due to the turn-
table stopping, trigger, via a control circuit, a
solenoid which reverses the cassette drive direc-
tion and switches from one pair of tape head
windings to another. The unit gives continuous
music without the need to remove and turn over
the cassette at the end of the track; the direction
of play can be reversed at any time by pressing
a panel mounted button. Also fast for -ward/
fast reverse facility is available.

The compact cassettes can be bought pre-
recorded or recorded using the standard
domestic cassette recorders which are in wide
use today.

The eight track cartridge player uses a cart-
ridge which contains an endless loop of tape
with eight tracks which are pre-recorded with
four stereo programmes. There are available
eight track cartridge players with radio and for
some units there is available a converter which
slots into the unit in place of the cartridge giving
f.m./v.h.f. stereo radio reception.

Modified versions of the cartridge player
which take cartridges recorded with quadro-
phonic programmes, two programmes each of
four channels played through four speakers
mounted at each of the four corners of the car.

One or two of the more expensive cars have
as optional equipment television receivers
mounted out of the driver's view, but these are
few and far between.

COMMUNICATION
Car communication using transmitter/receiver

has been in use for a long time, used by police,
fire brigade, ambulance, taxis and many large

Fig. 7. The Pye auto reverse stereo tape player.
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companies for communication between base
and cars on the road. The private motorist and
the company executive can now in some areas
have fitted to his car a GPO radio telephone or
a transmitter/receiver hired from a company
running a radiophone service.

Under development is a system which is in-
tended to relay traffic information and warnings
to the driver through the car radio. Roadside
transmitters being used to transmit local infor-
mation when conditions arise requiring warnings
to be given, a receiver mounted in the car picks
up the signals and interrupts the normal pro-
grammes with the warnings. The receiver may
be a separate unit connected to the car radio
or it may be part of the radio itself.

CONCLUSIONS
In order to power some electronic equipment

from a car electrical system it may be neces-
sary to include a power unit to convert the 12V
or 6V d.c. supply to a higher or lower voltage
or to a.c. voltage, such as the d.c./a.c. inverter
in E.E. July 1972. (No longer available.)

By use of these various power supplies a wide
range of electronic equipment may be powered
from the car electrical supply.

As the electronics industry develops new and
more advanced techniques many of these may
benefit the motorist indirectly in making avail-
able more items of electronic equipment to the
motorist and motor manufacturers.

In general electronic units fitted to production
cars are of the plug-in tyi..t making replacement
fairly simple. The majority of electronic equip-
ment is very reliable and should last for the
life of the car.

Large electronic digital computer systems are
used in production control, car design, spares
distribution by the large manufacturers and in
some countries used car testing is computer
controlled.

This article has covered some of the applica-
tions of electronics connected with cars and
Motoring, which is a very wide field.

Blaupunkt

4110..P.M.00

A compact m.w. and I.w. car radio complete with
fixings and speaker from Bosch Ltd.

Ruminations
By Sensor

Anyone for Tennis?
An ingenious variation on the

pin table theme is getting around
the country. The apparatus looks
like a large table model TV but
its circuits probably have more
in common with radar than with
television. When the appropriate
coins are put into the slot, a spot
of light begins to bounce across
the "court" and short vertical
lines, which represent racquets,
can be moved vertically by the
players' controls in order to in-
tercept the "ball".

The apparatus emits a realistic
echoing "plunk" when the "ball"
hits the racquet and the "ball"
bounces back to the opponents
on the other side of the "court".

If the ball goes out of court the
player is admonished by a suit-
able "brrp" noise and the score
points on the screen record the
error.

Apart from enjoying my game
of electronic tennis-even though
I lost, I got a lot of fun from
speculating how the thing
works. No doubt many readers
will have a shrewd idea of what
lies behind the electronic court-
indeed, I would not be surprised
to see something of this nature
appear as a constructional project
in the future.

On Load
I read recently that one of

Britain's fast breeder reactors is
now producing power, a whole
100 watts of it! This is just a
start of course, the reactor output
will be in megawatts when things
really get going.

My own knowledge of nuclear
power generation is minimal and
I ought to refrain from comment,
but the thought of this huge and
highly complex and expensive

plant somehow sweating away to
generate 100 watts seems ludi-
crous-like the mountain labour-
ing and giving forth a mouse.

Britain led the world in nuclear
power generation but the sug-
gestion made some weeks ago
that the CEGB were thinking of
buying American built reactors
leads one to suppose that we may
be falling behind. I hope that this
is not the case.

This country has been accused
of being very good at research
but poor at production, and there
is certainly some measure of
truth in the accusation. I have
known many engineers and
physicists who had an aversion
for production and "sordid com-
mercialism" and wished only to
spend their lives "playing" in the
laboratory. Certainly, a research
laboratory can provide a com-
fortable, sheltered environment
where one can work happily doing
one's own thing, but is this the
best way of getting things done?

Perhaps the root of most of the
problems lies in our educational
system, is it too academic?
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AMATEUR
BANDS

RECEIVE
BY R.A.PENFOLD

A direct conversion receiver
that will receive s.s.11. and
c.w. transmissions.

ALTHOUGH some years ago a.m. (amplitude
modulation) was probably tie main form

of transmission used on the amateur bands, this
is no longer the case, and a form of transmission
known as s.s.b. (single sideband) has now almost
entirely replaced a.m. The main advantage of
s.s.b. is that it makes full use of :the output
power of the transmitter. as unlike an a.m.
transmission, only part of the sign that con-
tains the information to be sent is nsmitted,
and the rest is suppressed. This is especially
important when one considers the low trans-
mitter power limit enforced on the 'amateur
bands.

Another advantage is that an s.s.b. signal
occupies less than half the band space occupied
by an equivalent a.m. signal, which helps to ease
the problem of overcrowding on the bands.

Ordinary a.m. receivers are unsuitable for
s.s.b. reception, and for the other main mode
used, c.w. (continuous wave-morse code). The
circuitry used in amateur receivers is therefore
rather specialised. The most simple type of
receiver suitable for amateur band reception is
the direct conversion type. The receiver de-
scribed here is of this type, and covers two
amateur bands, 80 metres (3.5 to 3.8MHz), and
160 metres (1.8 to 2MHz). The receiver is bat-
tery powered, and the output is for high im-
pedance headphones.

DIRECT CONVERSION OPERATION
A direct conversion receiver is so called as it

converts the received r.f. (radio frequency)
signal direct to an a.f. (audio frequency) signal,
using a mixing process; Fig. 1 shows a block

Fig. 1. Block diagram of a direct conversion
receiver.

AER AL
TUNED
CIRCUITS

MIXER R.F. FILTER A.F. AMP

ESTIMATED COST*
OF COMPONENTS

including V.A.T.

£8.20 plus chassis
and headphones

*Based on prices prevailing at
time of going to press
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diagram of the stages of such a receiver. The
mixer forms the heart of the receiver. The out-
put of this is equal to the two sets of input
frequencies, plus their sum and difference
frequencies.

Supposing foi instance that a 3.7MHz c.w.
signal is to be resolved, by tuning the v.f.o.
(variable frequency oscillator) to 3.701MHz,
and the aerial tuned circuits to peak the signal,
the output will be: 3-7MHz and 3.701MHz (the
input frequencies), the sum of the two, 7.401
MHz (3-7+3.701), and the difference between
the two, 1kHz (3.701-3.700).

The r.f. filter will remove the r.f. part of the
output signal, and only allow the audio frequen-
cies to pass to the audio amplifier. In our
example the 1kHz signal is the only audio signal.

The v.f.o. frequency can be either just above
or just below the transmission frequency (3-704)-
3.699 also equals 1kHz). In practice the oscil-
lator would be tuned to whichever side gives the

most interference free signal. The audio signal
does not have to be at 1kHz, and the v.f.o. is
adjusted to give the frequency that the operator
finds most acceptable.

An s.s.b. transmission consists of a variety of
radio frequencies, which when properly mixed
with oscillations of the correct frequency, pro-
duce the original audio frequencies. The mixing
process operates in the same way as for a c.w.
signal, except that instead of one radio fre-
quency producing one audio frequency, a com-
plex radio signal produces the complex sound of
the human voice.

Tuning an s.s.b. signal is more critical than
tuning a c.w. one as, if the v.f.o. is slightly off
tune, the audio signal will sound rather high, or
rather low pitched. There are two types of s.s.b.
signal, lower sideband, and upper sideband.
With lower sideband the v.f.o. is tuned just
above the signal frequencies, and with upper
sideband it goes just below them.

Fig. 2. Complete circuit diagram of the 80 and 160m Amateur Bands Receiver.
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CIRCUIT
A circuit diagram of the receiver is shown in

Fig. 2, TR1 is used in a simple v.f.o. This is tuned
by VC3. With S1 open this tunes the 80 metre
band, and with S1 closed the additional capaci-
tance of VC1 and Cl allow the 160 metre band
to be tuned.

Transistor TR2 is the mixer, and uses a special
type of transistor, a dual -gate MOSFET. The
aerial signal couples via the r.f. gain control,
VR1, and the input tuned filter to one input of
TR2. The input filter can be tuned to either
band by adjusting VC4. The v.f.o. couples to the
other input of TR2, and it modulates the aerial
signal, the mixed output appearing at the drain
of TR2.

Capacitor C7, C9 and 116 form the r.f. filter,
TR3 and TR4 form a high gain two stage audio
amplifier, feeding a pair of high impedance
headphones. Potentiometer VR2 is the volume
control, and is ganged with the on/off switch S2.
Low frequencies are attentuated by the low
value of the coupling capacitors, C8 and C10,
and the two feedback capacitors, C11 and C13
give high frequency attentuation. This gives a
considerable reduction in noise, and reduces
adjacent channel interference.

CHASSIS AND PANEL
A ready made 150 X 100 X 50mm aluminium

chassis is used. The front panel is made from
18 s.w.g. aluminium, and measures 150 X 115mm.
This will probably have to be cut from a larger
piece.
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The three coils are mounted in ordinary B9A
valveholders. The 20mm diameter cut outs for
these are most easily made using a 20mm
chassis punch. The coil holders are each mounted
by two 6BA bolts. A 6BA solder tag is mounted
on one of the mounting bolts of the holder for
Ll, and another on one of those for L3 (see
Fig. 5). Control VC4 is mounted by two short
4BA bolts which pass through the appropriate
holes in the chassis from underneath, and screw
into the two threaded holes on the underside
of the capacitor.

Mounting holes for SK1 and SK2, must be
made to suit the particular make of socket used.
The positions of the mounting holes for the
component panels are marked using the panels
themselves as templates. The chassis and panel
are held together by SK3, VR2, Si and VR1.

COMPONENT PANELS
The bulk of the circuitry is contained on two

component panels, one for the v.f.o., and the
other for the mixer and audio stages. These
are made using 0.1 inch matrix plain board.
Construction of these is illustrated in Fig. 3
(oscillator), and Fig. 4 (mixer). The boards are
cut to the sizes shown from the larger size in
which the board is sold, using a small hacksaw.

The components are mounted in the positions
shown, and their lead outs are bent over at 90
degrees on the reverse side of the panel. These
are then soldered together, this wiring also
being shown in the respective figures. In most
cases the component leads are long enough to

Fig. 3. Layout and wiring of the variable frequency oscillator board.
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facilitate this, but in a few cases it will be neces-
sary to use short lengths of tinned copper wire
as extension leads.

For anyone new to this method of construc-
tion, it is advisable to start with the v.f.o. panel,
as this is simpler. Transistors TR3 and TR4
have special lead outs which "plug" into the
board, TR2 is supplied with a wire clip which
shorts all the leads to its case. This must not be
removed until all the wiring has been completed,
and checked, otherwise the device could be
damaged.

Where leads emanate from the panel, thin
insulated leads are soldered in place. The
approximate length of these can be judged by
reference to the unit itself, and the complete
wiring diagram of the receiver, Fig. 5. These
can be made slightly on the long side so that the
free ends of these can be cut to length, and con-
nected up when the panels have been mounted.

The completed panels are mounted by two
6BA bolts for each. Two extra nuts are placed
over each bolt between the chassis and the
board, in order to hold the underside wiring of
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VC4b H o

O
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K o
L 0
M 0
N 0 0 0 0

the board slightly clear of the chassis.
The wiring diagram, Fig. 5, is largely self

explanatory, and the main points to bear in mind
are that all wiring should be as short as possible,
and to make sure that VC1 and VC2 are
mounted so that they can be easily adjusted. The
battery is mounted on a small aluminium bracket
glued on one side of the chassis. This can be
seen in the photographs.

SETTING UP
The receiver has no internal aerial of any

kind, and a long wire aerial is required. A short
indoor aerial will probably provide reception of
a few stations, but for serious listening a proper
aerial is essential. This consists of a long length
of wire (16 s.w.g. or 7/22) insulated and set
as high as possible. The ideal length is 40m
(132ft), but 20m (66ft) should be quite adequate.

An earth connection may improve reception,
this can be made with a buried metal plate or
pipe connected to SK2, which connects to the
receiver.

Fig. 4. Layout and wiring of the mixer and amplifier board.
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Above. Photograph of the underside lay-
out and wiring.
Left. Photograph of the back of the com-
pleted receiver.
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Fig. 5. Layout and wiring of the underside of the receiver.
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Components ....
Resistors

R1 390 k0
R2 3.3 W
R3 100W
R4 1-5W
R5 2201-2

R6 5600

SEE

R" 71(i2R8 1MS2Sh OP
R9 2M TALKR10 4-7W
R11 3-9162
All PN -L 10% carbon

Potentiometers
VR1 5kil lin carbon
VR2 5kil log. carbon with switch (S2)

Capacitors
C1 68pF ceramic or silver mica
C2 10pF ceramic or silver mica
C3 120pF polystyrene
C4 47pF silver mica
C5 2pF silver mica
C6 10pF elect. 10V
C7 0.01uF Mullard C280
C8 0.1/LF Mullard C280
C9 0.01/if Mullard C280
C10 0-1/./F Mullard C280
C11 0.0015/iF ceramic disc
C12 10,uF elect. 10V
C13 1,000pF ceramic
C14 10pF elect. 10V
C15 100,uF elect. 10V

Variable Capacitors
VC1 30/140pF mica compression trimmer
VC2 10/40pF ceramic trimmer
VC3 25pF air spaced variable (Jackson

C804)
VC4 (a and b) 365pF -365pF dual gang air

spaced variable (Jackson type 0)
Semiconductors

TR1 2N2369A silicon npn
TR2 3N140 dual gate MOSFET
TR3 BC148 silicon npn
TR4 BC148 silicon npn

Miscellaneous
SKI Single wander socket with plug for

aerial
SK2 Single wander socket with plug for

earth
SK3 3.5mm jack socket
L1 Denco range 3 blue aerial coil (for

transistor usage)
L2 Denco range 3 blue aerial coil (for

transistor usage)
L3 Denco yellow r.f. coil (for transistor

usage)
S1 s.p.s.t. toggle switch
S2 s.p.s.t. switch incorporated in VR2
B1 9V PP3 type battery and connector
150mm x 100mm x 50mm aluminium chassis,
front panel, B9A valveholders (3 off for coil
mounting), 40000 impedance headphones
fitted with 3.5nnm jack plug, 0.1 inch matrix
plain perforated Veroboard, two small and
two large control knobs, 4BA and 6BA
fixings, connecting wire, wire for aerial and
earth.

Before the set is ready for use, VC1 and VC2
must be adjusted to give the correct frequency
coverage, and the cores of the coils have to be
peaked. The cores of L2 and L3 are adjusted so
that the metal threaded portions protrude about
10mm. The core of Ll is similarly adjusted for
a protrusion of 13mm.

Having given the set a final check for
mistakes, remove the clip on TR1 and turn
on, switch Si should be set to the 80 metre band.
Assuming that no test gear is available, the only
way to find the correct setting of VC2 is to try
-Various settings until one is found which allows
VC3 to tune the whole of the band. The 80 metre
band is usually fairly crowded (especially at
weekends), and this makes it quite easy to
locate the limits of the band.

When VC2 has its final adjustment, VC1 can
be adjusted for correct coverage of the 160
metre band. This is likely to be more difficult,
since this band is shared with marine transmis-
sions, and a lower transmitter power limit is
enforced. This makes it less popular than other
bands, and it is mainly used for local contacts.
In some areas there may be very little activity
on this band at all.

If there are two closely spaced settings of
VC4 which will peak signals, the core of Ll is
adjusted slightly (probably inwards) to give a
single setting which produces a single peak.

OPERATING NOTES
The output is suitable for high impedance

headphones (4000 ohms) which plug into SK3.
Results will probably be best if the volume
control (VR2) is kept at a fairly high setting,
and the r.f. gain (VR1) is advanced no further
than is necessary to provide an adequate signal.
It is essential that the aerial trimmer (VC4)
is always adjusted to peak the incoming
signal, so as to give the proper sensitivity, and
to reject unwanted signals. Remember that this
control works independently of the wavechange
switch (S1), and needs totally different settings
for the two bands.

As stated earlier, the 160 metre band is used
mainly for local contacts and most stations
received will be no more than about 50 miles
distant. Many British and European stations will
be heard on the 80 metre band, with more
distant stations coming in when conditions are
favourable.

It is worth bearing in mind that most 80 metre
stations use l.s.b. (lower side band), and it is
therefore standard practice when scanning the
band to start at the high frequency end (the
vanes of VC3 unmeshed). This way, as one tunes
towards a station, it will sound very high pitched,
and it is only necessary to further adjust VC3
to give the required pitch.

By tuning from the other end of the band it
would be necessary to tune through the station,
and then readjust, which is less convenient. g
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SHOP
TALK
By Mike Kenward

THIs month we have been
taking another look at our

approximate cost box and in view
of the changeable state of the
market, have felt it prudent to
modify somewhat the wording.
Obviously there must be some
"give and take" in such matters,
but we believe most readers
appreciate the general guidance
the cost box offers.

One item that is usually omitted
from the approximate cost is the
case for any particular project.
This is mainly, because most
suppliers offer various cases at
various prices and quite often
readers are able to construct their
own cases either from wood or
metal.

R.F. Signal Generator
Still continuing on the case

theme, we promised to supply the
name and address and cost for the

Olsen case again and also a
supplier for knobs for the
E. F. Test Gear Five series.

The Olsen case type 25A with
louvres is available in light green,
dark green, blue and silver grey
with front panels in light green,
white or cream for £3.45, in-
cluding postage packing and
V.A.T. from Olsen Electronics
Ltd, 5 Long Street, London, E.2.

Similar knobs to those shown,
with a skirt and indicator line
(type R62) are- available from
Re -An Products, Burnham Road,
Dartford, Kent. Top cap colours
available are red, blue, green,
yellow and black-state which
when ordering. The knobs cost
14p each plus 20p post and pack-
ing pus V.A.T. on the total.

The dial and pointer used on
the R. F. Signal Generator are
available from Home Radio
Components. The Denco coils are
available direct from Denco
(Clacton) Ltd., 355/7/9 Old Road,
Clacton -on -Sea, Essex C015. The
"red" types cost 44p each and
8p should be sent with each order
to cover post packing. Add 10 per
cent V.A.T to total.

A. F. Oscillator
The Wima capacitors for the

A.F. Oscillator can no longer be
obtained from Combined Elec-
tronic Services as mentioned in
our March issue.

However Trannies are able to
supply Mullard C281 types which
they have selected for less than
±5 per cent tolerance. The total
cost for the six capacitors re-
quired including selection, V.A.T.
and postage is £1.46-about the
same as from the previous sup-
plier.

Freezer Alarm
Most of the components for the

Freezer Temperature Alarm
should be readily available. The
pre-set control should be a T.V.
type-that is a panel mounting
enclosed type, as opposed to a
skeleton pre-set.

The reed relay used in the
prototype is an R. S. Components
device and should be available
through most component sup-
pliers who can order it from
them. Readers are not able to buy
direct-a situation about which
we have heard a few rumours,
and we hope to see a retail outlet
in the future.

The reed relay can in fact be
replaced by almost any type with
a coil resistance of more than
200 ohms and the correct working
voltage but, of course, this would
be unlikely to fit on the board.

Amateur Bands Receiver
The Amateur Bands Receiver

also uses Denco coils (see R.F.
Signal Generator above) and
these are also available direct
from Denco. The Range 3 blue,
two are required, and the yellow
r.f. cost 44p each, once again
include 8p for post and packing
and add 10 per cent V.A.T to the
total. The 3N.140 MOSFET can be
obtained from either Arrow Elec-
tronics or Marshall's. The
addresses and prices are: Arrow.
Electronics Ltd., 7 Coptfold Road,
Brentwood, Essex. CM14 4BN, 92p
plus V.A.T., no charge for post
and packing. A. Marshall and Son
(London) Ltd., 42 Cricklewood
Broadway. London, NW2 3HD,
£1.00 including V.A.T., post and
packing.

JAM PLUG & FAMILY...
STILL WORKING ON THAT NIGHT)
LIGHT SWITCH, PAP2/-

YES. I WANT TO GET IT
PONE BEFORE YOUR COUSIN
JULIE ARRIVES SO THAT
SHE'LL HAVE A PIM LIGHT
N HER ROOM ALL NIGHT

YOU KNOW HOW IT IS WITH
CHILDREN-SCARED
of THE PARK.

IF IT WORKS
ANYTHING LIKE

YOUR PLANT
PROPA6ATOR, SHE
WILL BE SLEEPING
UNDER FLOODLICIHT

(COULD I HAVE THE \
LIGHT OFF AUNTIE
MINNIE ? I PREFER TO
SLEEP IN THE PARK.

328 Everyday Electronics, June 1974



R.F.
sciriaL

GEMERATOR
Tms project is the last and most difficult of

the E.E. Test Gear Five series. However,
readers who have already built one or more of
the other instruments will have gained
sufficient experience to make a success of this
project.

An r.f. signal source is essential for work with
radio receivers. With the aid of a signal
generator, circuits can be tested and aligned
from the detector, back through the receiver to
the aerial socket. It is very difficult to carry
out any serious work or repairs to radio
receivers using only signals picked up from
broadcast transmissions.

The actual circuit itself is quite simple, but
the necessity to switch ranges, to have a reason-
able attenuator and the care needed in wiring
means that the mechanical layout of the instru-
ment is more critical than the previous projects.
The instrument covers frequencies from 200kHz
to 30MHz in five ranges.

For work with f.m. receivers, the fourth har-
monic of range S may be used to provide signals
in the f.m. band (80 to 120MHz).

The generator is amplitude modulated (a.m.),
but useful signals can be picked up by f.m.
receivers nevertheless.

THE R.F. OSCILLATOR
Previous instruments in this series have

featured an integrated circuit as the main active
component. This instrument employs a field
effect transistor (f.e.t.).

A field effect transistor is very much like an
npn transistor but with a very high base
impedance. The source, gate, drain electrodes
are similar in function to the emitter, base,
collector or, for those who remember valves,
cathode, grid and anode. The field effect
transistor is so much like a valve that many
valve circuits can be readily adapted to work
with them.

c> C3

of L1

o

L20

c'T 1

C2

TR1

R2 R3

-vs

Cd

ov

Fig. 1. The basic r.f. oscillator circuit.

The basic r.f. oscillator circuit is shown in
Fig. 1. Coil L2 and variable capacitor C2 form
a highly selective tuned circuit, signals being
passed from this circuit via C3 to the gate input
of the transistor. These signals are amplified at
the drain output of the transistor and coupled
via Ll back to the tuned circuit.

When the circuit is switched on, oscillations
build up until limited by other components in
the circuit; R1 and Cl provide decoupling which
ensures that the end of Ll is connected to earth
through Cl. Components C3 and R2 form an
automatic bias circuit which controls the ampli-
tude of the oscillation, whilst R3 and C4 work in
conjunction with R1, R2 and C3 to set the work-
ing current in the transistor.

ESTIMATED COST*
OF COMPONENTS

including V.A.T.

£7.10.
Excluding Case

*Based on prices prevailing at
time of going to press
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Fig. 2. The complete circuit diagram of the R.F. Signal Generator.

This basic circuit is used in many signal
generators and as the local oscillator of superhet
receivers.

THE SIGNAL GENERATOR
The full R.F. Signal Generator circuit is given

in Fig. 2. Although this circuit looks rather large,
with many long wires connecting the com-
ponents, it is only drawn this way for clarity. In
fact, when the instrument is wired the very
minimum of wire must be used.

The similarity between this and the basic
circuit of Fig. 1 is quite evident. However, the
differences are important. For example an input
of 400Hz is fed to the r.f. generator from an
audio oscillator. This is the modulation.

Signal generators can be used without modu-
lation for some work, but in the majority of
330

applications a modulated signal is necessary.
The A.F. Oscillator, the second project in the

E.E. Test Gear Five series (March 1974) makes an
ideal modulator. Set the a.f. oscillator to 400Hz
with its output voltage set to 2 volts and this
will modulate the r.f. carrier properly. The main
function of resistor R1 should now be clear, it
enables the voltage supply to TR1 to be moved
up and down in response to the modulating input
signal, thereby modulating the carrier. Capacitor
Cl is chosen to couple an adequate signal at
400Hz, whilst C2 is chosen to provide sufficient
r.f. decoupling without seriously affecting the
modulation.

The main oscillator TR1 is identical to the
basic circuit shown in Fig. 1 except that five
switched ranges are used via Sla and Slb. To
simplify the building of the- instrument, readily
available oscillator coils designed for superhet
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local oscillators have been chosen. The use of
these means that some trimming is necessary on
the two lowest ranges, ranges 1 and 2. Capacitors
C4 and VC1a (half of the twin gang tuning
capacitor) trim Llb so that it extends down to
200kHz. Coil L2b is trimmed with a simple fixed
capacitor C5. The ranges thus covered are:-

Range 1
Range 2
Range 3
Range 4
Range 5
4th harmonic

(Range 5)

198kHz to 638kHz
600kHz to 2  01MHz
1  6MHz to 5  44MHz

5MHz to 13.5MHz
10-9MHz to 31- 2MHz
ao 4MHz to 122MHz

Components ....
Resistors

R1 5.6K2
R2 22K2
R3 62052
R4 100k12
R 5 10kC2
R6 1 kil

R8R7

10020
10t

R9 151

1411()P
TALK

R10 47051
All +IN carbon - 5%

Capacitors
C1 -22,uF
C2 0.01/tF
C4 33pF silver mica
C5 10pF silver mica
C7 50pF silver mica
C8 0.01/4F
C9 5pF silver mica
C10 27pF silver mica
VC1 365pF twin gang variable (Jackson)

Semiconductors
TR1 MPF102 n -channel f.e.t.
D1 BZY88 11 volt 400mW Zener

Coils
Li Denco Red Range 1
L2, Denco Red Range 2
L3 Denco Red Range 3
L4 Denco Red Range 4
L5 Denco Red Range 5

Miscellaneous
S1 two -pole five -way miniature Maka switch
S2 one -pole eleven -way ceramic type
SK1, 2, 3, 4 insulated screw terminals, one

off each red, black, green, yellow (4 off)
SK5 panel mounting co -axial socket
Eddystone die cast box size 98 x 57 x 25mm;
90mm diameter dial calibrated 0-100 through
180 degrees of arc; Perspex pointer to suit
dial; transistor socket; knobs (3 off); Olsen
type 25A case with louvres.

These ranges are adjusted by the dust core
adjuster in the coils, but due to the complete
absence of padders (very low value trimmer) and
trimmers different layouts and wiring will affect
the ranges actually obtained, therefore great
care must be exercised in the construction and
wiring to ensure that it is as close as possible
to the original shown here.

Finally, the output is fed via C9 to a simple
attenuator. This attenuator uses an 11 -way
ceramic switch. The ranges adjacent to the
wiper are unused and connected to earth in
order to reduce capacitive coupling between the
strong input signal and the attenuated output.
Some coupling is unavoidable in such a simple
arrangement so calibration of this attenuator is
not possible, especially at the higher frequencies.
It does however give a useful range of attenua-
tion from a maximum output of about 500
millivolts.

CONSTRUCTION DETAILS
As with the previous four instruments, the

R.F. Oscillator is housed in a type 25A Olsen
case with louvres. HOwever, unlike the others
no circuit board is used for the components,
everything being mounted on the front panel
and other major components.

First it is necessary to make up a simple
aluminium bracket as shown in Fig. 3, before
bending this bracket, it must be drilled as shown.
Secondly, the front and back panels must be
drilled as shown in Fig. 4. Finally, a diecast
"Eddystone" box must be cut and drilled to
house the attenuator switch, Fig. 5.

Fig. 3. The aluminium bracket
for holding the coils.

ALL DIMENSIONS IN mm

(.-
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Next, mount the variable capacitor and range
switch S1 onto the front panel and the coils onto
the aluminium bracket bent into shape. When
these components are mounted, the switch, coils
and tuning capacitor must be very close to each
other, as shown in the photograph and Fig. 6. It
is essential that the coils of ranges 4 and 5 are as
close as possible to the range switch.

52
.25

25

52---X04

FRONT PANEL 154 x 103

VC1 FIXINGS

TO SUIT S2

TO SUIT VC1

TO SUIT S1

TO SUIT SK5

17

REAR PANEL 154 x103

67

37 TO SUIT TO SUIT INSULATED
GROMMET TERMINALS

.w-27

12

40

20

Fig. 4. Front and rear panel drilling details.

The coils, range switch and wiring to compo-
nents VC1, C7, C5, C8, TR1, R2 and R3 should
now be wired using the shortest possible wiring
according to Fig.6. In particular, the earth wire
from pin 5 on coil 5 should go direct to the earth
terminal of the tuning capacitor.

The oscillator works best if the wires take the
shortest and most direct route, no attempt should
be made to loom wires together. Transistor TR1
is fitted into a socket which is suspended in the
wiring above the switch in order to shorten path
lengths as much as possible.

Components Cl, C2, R1, R10 and Dl are
mounted on the four terminals fitted to the back
panel of the instrument. The power supply ter-
minals are colour coded red and black whilst the
modulation input uses two green terminals.

Two wires join the group of components
mounted on the back panel to those mounted
on the front panel, these are the earth connec-
tion and the wire leading to pins 9 on the coils.

The attenuator is wired separately, compo-
332

EDDYSTONE DIECAST BOX

ALL DIMENSIONS IN mm

Fig. 5. Drilling and cutting details for the Eddy-
stone diecast box for housing the attenuator.

nents R4 to R9, C9 and C10 all being fitted to the
attenuator switch. A short wire is led out of the
box from C9 to connect the attenuator to the
tuning capacitor. The coaxial socket is bolted to
the diecast box using countersunk screws so
that when the retaining nut is removed from
the attenuator switch the whole assembly can
be offered up flush to the front panel and held
in position by refitting the retaining nut to the
switch. Having done this the wire from C9 can
be connected using the shortest possible length
of wire.

The instrument wiring is now complete, but
two or three checks of this wiring is recom-
mended. Transistor TR1 is very delicate and can

Photograph of the completed prototype front
panel showing mounting of coils to bracket, and
bracket to front panel.

Everyday Electronics, Tune 1974



GEFERATOR
Fig. 6. (below) The layout and wiring up details
of the components mounted on the front panel.
The coil mounting bracket has been drawn opened
up, for clarity, thus showing the bases of the coil
formers head on; (above) The layout and wiring
of the components on the rear panel.
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easily be damaged by an error in the wiring.
Finally, the front panel is marked up using letra-
set and the 0-100 dial and pointer are fitted.

The dial is held in place by cutting a hole in
the bottom and trapping it under the retaining
screw of the range switch. The pointer is a stan-
dard Perspex one cut down in size to suit the
dial.

TESTING
If the wiring is correct and TR1 is in good

condition the oscillator will work. It is tested
with the aid of a radio receiver.

Place a receiver tuned to the long or medium
waveband alongside the R.F. Signal Generator.
Connect the generator to a power supply set to
18 volts and switch on. The receiver should pick
up signals when the dial is rotated on ranges 1
and 2, long and medium wave. These signals will
be received as quiet spots on the receiver dial.

Next connect the audio generator to the modu-
lation terminals having first set the controls to
400Hz and 2 volts output. Modulated signals will
now be received by the radio receiver.

CALIBRATION
Calibration is simple for those with access to

frequency measuring equipment and difficult for
those without it. First, for those with frequency
measuring facilities. Start by removing the
modulation, set the dial pointer to 100 and the
range switch to range 1. Adjust the dust core on
coil 1 to give a frequency of 198kHz. In a similar
way, set range 2 to 600kHz, range 3 to 1.6MHz
and range 4 to 5.0MHz. Rotate the dial pointer
to read 5 divisions and adjust range 5 to 31MHz.
Having set the calibration points for each range
make up a calibration chart as show in Table 1.

For those without frequency measuring facili-
ties proceed as follows. First, set all dust cores
about half way out on their adjusting screw. The
unit must be calibrated against known radio
station frequencies by setting the dust core into
its correct position.

For example, range 1 can be calibrated against
the BBC long wave transmission on 200kHz (1500
metres) as follows : tune a radio receiver to
200kHz then set the dial pointer on the genera-
tor to 98; a beat note should be heard in the
receiver. The core adjuster on range 1 is now
adjusted to give zero beat, (as near as possible),
in the receiver. Range one is now as close as
possible to the calibration chart. Each range
should now be set against a known transmission
standard so that every range is as close as pos-
sible to the calibration chart.

If a suitable receiver is not available or you
don't know the frequency of a station, leave the
dust core set half way until an opportunity to
calibrate presents itself. Ranges 1 to 4 should be
calibrated between pointer position 80 and 100
and Range 5 as near to 5 as possible.
334

Table 1: Calibration chart for the prototype
R. F. Signal Generator

Dial
position

Range and frequency (MHz)
1 2 3 4 5 FM

0 -640 1.99 5.53 13.5 31.1

5 632 1.95 5.43 13.4 31.0
7.5 609 1.86 5.21 13-1 30.5 122

10 574 1.73 4.88 12.6 29.9 119.6

12.5 539 1.64 4.54 12.1 28.6 114.4

15 507 1.56 4.26- 11.6 27.5 110

17.5 475 1.45 3.95 11.1 26.1 104.4

20 447 1.35 3.70 10.4 24.8 99.2

22.5 423 1-28 3.49 9-95 23-6 94.4

25 .402 1-22 3.31 9.54 22.5 90

27.5 -383 1-16 3-14 9.16 21.4 85.6

30 -366 1.11 3.00 8.82 20.5 82

35 -338 1.02 2.76 8.22 19.0 76

40 -316 -958 2.57 7.74 17.7

45 297 .898 2.42 7.33 16-7
50 -281 850 2-29 6.97 15.8

55 267 -810 2.17 6.65 15.1

60 .256 -776 2.08 6-40 14.4

65 245 -744 1.99 6.15 13.9

70 -236 -717 1-92 5.94 13.3

75 .228 -693 1.85 5.74 12.9

80 221 -670 1.79 5.57 12.5

85 .214 .649 1.74 5-40 12-1

90 .209 -631 1-69 5.26 11.7

95 -203 614 1.64 5.12 11.4

100 198 .600 1.6 5-0 11.2

USING THE INSTRUMENT
A signal generator is normally used with the

modulation connected. For example, suppose it
is necessary to adjust the i.f. transformers of
a radio receiver 465kHz. A wire must be fed
from the generator to a suitable input to the i.f.
channel, the tuning capacitor is often suitable.
The generator is switched on and set to 465kHz.

Inspection of the calibration chart shows that
range scale position 17-5 gives 480kHz and posi-
tion 20 gives 453kHz, therefore, 465kHz must be
between these two readings. In fact 465kHz is
12kHz above the frequency at position 20 and
15kHz below that at 17-5. Therefore, 465kHz is
estimated to be about half way between these
two readings at 18-75.

As this is only an estimate the dial may be set
to 18 or 19 and still be sufficiently accurate for
the realignment of receiver i.f.'s.

The generator is accurate enough for the full
alignment of any receiver providing the final
calibration is carried out using a broadcast trans-
mission of known frequency. 0
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The
IronWill...

MODEL X25*
220-240 Volts or 100120 Volts. The
leakage current of the NEW X25 is only a
few microarnos and cannot harm the most
delicate equipment even when soldered
"live". Tested at 1500v. A.C. This 25
watt iron with its truly remarkable
heat -capacity will easily "out -solder"
any conventionally made 40 and
60 watt soldering irons, due to r'

its unique construction
advantages. Fitted long -life
iron -coated bit 1/8". 2 Other
bits available 3/32" and
3/16" Totally enclosed
element ceramic and steel
shaft. Bits do not "freeze"
and can easily be removed.
PRICE L2 IS
(rec. retail) P & P 10p.
Suitable for production work
and as a general purpose iron.

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 0.64 (rec. retail)
P&P 12p. ""-

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,
and "How to Solder" booklet.
PRICE 0.53 (rec. retail)
P & P 10P.

You know the type . .. whenever you need him to do
one thing he'll want to do the -other. And nothing will make him
change his mind.
It's the same with some people's soldering irons.

Hopelessly inefficient heat.control can give an iron
a will of its own and make soldering operations a nightmare.
If this is what soldering means to you it's time you woke up to Antex.

Just choose a new model from the comprehensive Antex range
of advanced soldering instruments, with unique
constructional advantages ... low leakage characteristics, interchangeable
bits to match solder -joint requirements, and really precise heat control.

Choose ANTEX-the warm
hearted iron

fitted with long -life

or

..
and keep

MODEL G *
18 watt

miniature iron,

oth v.S.er spare bits available
Voltage 240, 220 110 yourcool)iron -coated bit 3/32"

1/8" and 3/16"
PRICE 037 Irec. retail)

P & P 10p.

4 MODEL CCN
220 volts or 240 volts.

The 15 watt miniature model CCN
also has negligible leakage.
Test voltage 4000v. A.C.

Totally enclosed element in ceramic shaft.
Fitted long -life iron -coated bit 3/32".

4 other bits available 1/8", 3/16", 1/4"
and 3/64" including Heat Shield.

PRICE £2.48 (rec. retail) P & P 1OP.

MODEL MLX KIT
Battery operated 12y.'

25 watt iron fitted with
15' lead and 2 heavy clips,

for connection to car battery.
Packed in strong plastic wallet

with booklet "How to Solder".
PRICE a'76

(rec. retall)P & P 12p.

es.   mem..:r.

include VAT at 10%

r, Please send the following:00000
ALL PRICES

I From radio or electrical dealers.
car accessory shops or in case of

difficulty direct from:
ANTEX LTD. FREEPOST

PLYMOUTH PL1 1BR
(no stamp required) Tel 0752 67377

D Please send the
ANTEX colour catalogue.

4 MODEL C
Miniature 15 watt soldering iron
fitted 3/32" iron -coated bit,
Many other bits available
from 3/64" to 3/16".
Voltages 240, 220, 110,

50 or 24.
PRICE L2- IS (rec. retail)

P&P 10p.

ST3 Stand - This stand is made
from high grade insulation material
with a chromium plated strong
steel spring. It is suitable for all
models and replaces all previous
stands. The two sponges at the
side which are easily replaceable
serve to keep the soldering bits clean,
Spare bits can be accommodated
as shown on the illustration.

I enclose cheque/P.O./Cash
((Giro No. 258 1000)

NAME

ADDRESS

PRICE: £1.00
(rec. retail) P & P 100.

I

Everyday Electronics, June 1974 335



Heathkit offer you a wonderful range of audio,
household, amateur radio and test equipment
in kit form.

All our electronic kits are designed to be
built by you. No previous soldering or electronic
knowledge is necessary as every kit is supplied
with a detailed Construction Manual which
leads you step-by-step through the assembly,
adjustment and operation of your Heathkit.

Write now for your FREE copy of the Heathkit
Catalogue or visit one of our Showrooms and
see our full range of products for yourself.
You'll be amazed at what you can make in just
a few evenings with Heathkit-the world's
largest selling electronic kits.

Schlumberger

HEATH HEATH (GLOS.) LTD. DEPT. EE/a/74
Bristol Road,
Gloucester GL2-6EE

Free Please send me the FREE Heathkit Cata-
logue & details of Monthly budget plans.

NAME

ADDRESS

Trannies
4 Bush House,
Bush Fair, Harlow,
Essex.

* PRICES INCLUSIVE
OF V.A.T.

* Retail Shop open 9 to
5.30 Mon to Sat.

* Post & Package 15p.

* 1974 Catalogue 20p.

RESISTORS
9 watt 5% carbon Ip
y- watt 50/s carbon 19
I watt 10% carbon 2;p
range 10 ohms to 4-7 megohms

watt m o 2% 4p
range 10 ohms to I megohms.

VEROBOARD
0.1 0.15
0-1 0-15

2-9 x 24p 19p
21- x 5 27p 23p
36 x 27p 2.3p
38 X 5 3Ip 3Ip
17 x 82p 639
17 x £I-10 87p
17 x 5 (Plain) 90p
Pin insertion tool 57p 57p
Spot face cutter 46p 46p
Pk 36 Pins 20p 20p

VOLUME CONTROLS
Potentiometers

Carbon track 5000 to 2-2M0.
Log or Linear.
Single 13p. Dual gang (stereo) 44p.
Single type with D.P. switch 13p
extra.

DISCO UNITS

Complete System £18750.
carr. f4-50.
Includes
* DJ 100 watt amp with full

PFL & mixing facilities.
* Trannies Disco console with

2 Garrard SP25 turntables.
* Pair 50 watt speakers.
* Headphones & mic.
Terms: No Deposit £2.47
weekly over two years (total
£225-48).
Ocher systems (100 watt)
starting from L14995.
Send for list or pay tis a visit.

We stock a large range of electronic semi-
conductors at competative prices. Our
summer 74 catalogue is now available at 20p.

£1 BARGAIN PACKS
El 10 Silicon NPN Power

Transistors (2N3055) test-
ed/unmarked.

LI 30 Plastic FET's unmarked/
untested, similar to
2N38I9.

LI 20 TO5 transistors NPN or
PNP, state which. 2 to 5
amp untested/unmarked.

LI 20 T018 transistors PNP
like BC176. BC179 etc.
untested/unmarked.

LI 30 Plastic 2N3055 un-
marked/untested T0220
case.

LI 10 fully
tested FET's.

* any 5 packs £4.50 * P/P 25p for each pack
We stock a large range of electronic semi -conductors at competitive
prices. Our Summer 74 Catalogue is now available at 20p.

Electrolytic
Capacitors
4 VOLT 16 VOLT
47uF 6,p 15nF 64.0
190F 6.02 33uF 6,p
220//F 6,9 I50uF 6313
3300F Eifia 1500 8p
10001-F I3P 22°fiF 9p4700uF 29p 61300F 17p

1000uF 17p
1500uF 25p
2000.uF 43p

6-3 VOLT
330F Pip
68uF 6s -P
150uF 63p 25 VOLT
4700F 11p 100F 6 -Sp
680uF 13p 22uF 6;,p
1500uF 18p 470F 15,-1,

2200//F 189 100uF 8p
3300tiF 26p I 50uF 8p

2200E 10p
470uF i3p
6800F 20p
I 000uF 22p

10 VOLT 2200uF 39p
22uF 6gp 5000uF 68p
470F 6-i-P
10000 6-p
2200F 8p
330uF 10p
470uF 10p 40 VOLT
1000µF lip 6-8uF 6-p
1500#F 20p ISUF 6fP
22.00uF 24p 33uF 6-49

40 VOLT
47BF 63p
100uF 9p
68,0 10p
220uF II p
470uF 19P
6801/F 25p
1000u F 7.5P
22000 44p

63 VOLT
I ;IF 6)p
2-2uF 6,p
4 7fiF 6)p
6 -8BF 64.p
1011F 6yp
22uF 6sp
680 10p
100gF 11p
150uF 13p
220uF 19p
330uF 22p
470uF 26p
I000aF 44p

Resistors
watt 5% carbon 1p

9 watt 5% carbon I p
I watt 10% carbon Zip
Range 10 ohms to

4.7 megohms.
3 watt min 2% ... 4p
Range 10 ohms to

I megohms.

Vereoboard
0-15 0 !

mat- Tat-
trix trix

x I7p 22p
x 5 .. 22p 24p

31 x 39 22p 24p
x 5 ... 28p 28p

29 x 17... 60p 79p
x 17... 81pE1.05

Pin insertion
tool - 82p

Spot face
cutterrWPack 36
pins

52p 52p

42p 42p
20p 20p

Volume Controls
Potentiometers
Carbon track 5000 to
2-2M0. Log or Linear.
Single 13p. Dual gang
(stereo) 44p. Single
_type with D.P. switch
13p extra.

Transistor
ACI26 15p
AC 127 15p
ACI28 15p
AC 187k

26p
ACI87 16p
AC18.86

26p
AC188 16p
ADI40 49p
ADI 49 49p
AD161 42p
AD162 42p
AFI 14 16p
AFII5 16p
API 16 16p
AFI 17 16p
BC107 12p
BC1013 12p
BC109 13p
BC147 12p
BC148 129
BCI49 13p
BF194 16p
8F195 I8P
BFY50 19p
BFY5 I 20p
8FY52 20p
0C25 40p
0C28 55p
0C35 48p
0C36 54p
0071 15p
2N305326p
2N305455p
2N305549p
2N3819289
40636 66p

Mullard Polyester Capacitors
C280 SERIES
250V P.C. mounting: 0.01gF, 0-015, 0 022 39p. 0033, 0047, 0 068 4p.
0-1 4fp. 0 15,C 22 5fp. 0 33 7p. 0 47 Slip. 0 68 12p. luF 14p. 1 5p.F 22p.
2.214F 27p
C296 SERIES
400V: 0 001/4F, 0.0015, 00022, 00033, 0.0047 3p. 0.0068, 0-01, 0015,
0022. 0 033 3fp. 0-047. 0068. 0-I 4fp. 0-15 Grp. 022 8fp. 0-33 120.
0 47 14 -hp.
160V: 0-010F, 0015. 0-022. 0033, 0047, 0-068 3,fp. 0.1 4p. 0.15 4p.
0 1 4,p. 0-15, 0.22 5tp. 0.33 7p. 0 47 9fp. 0 68 12p. 111F 14fp. 5fi'
2 2uF 249.
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TELEPHONE CALL
GE CALCULATOR!!

Many people now fit dimmers to domestic
lighting and these are excellent additions.
This automatic unit has a similar function
but is arranged to keep the set light level
constant by varying the intensity of the
controlled lamp. Thus as it gets dark
the unit will gradually turn on the lighting.
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With the recent increase in call charges
it is now more necessary than ever to
keep a check on your wife's phone calls!
This device gives a digital readout in
pounds and pence of the accumulated
cost of your STD telephone calls over
any time period.

GENERAL PiiiikSE
5W AMPLIFIER

This compact amplifier
has a built in loud-
speaker and gives 5W
r.m.s. output with full
bass and treble control.
Three input sensitivities
make it suitable for use
with most electronic
musical instruments,
tape recorders and
record players with
ceramic and crystal
pick-up cartridges.



FREE
ENTRY CIMIPETITIOR

...WIN 4 CIIINGLI4 MU/METER!
One of these high quality multimeters can be yours-free! Thirteen meters are being presented as prizes
in this exciting competition, open only to Everyday Electronics readers.

First prize, a Chinaglia
Dino electronic multi -
meter which utilises
f.e.t.s. to provide a
d.c. input impedance
of 200kti/V and an a.c.
impedance of 20kK)/V.
This instrument has
33 ranges, all with
high accuracy and
costs over £28.

Second and third prize, a Chinaglia
Minor multimeter with a sensitivity of
20k0./V on d.c. and 4kt2/V on a.c.
ranges. This instrument is a versatile
pocket -sized instrument, having 25
ranges all with high accuracy. It sells
for over £13.

Ten runner-up prizes, a Chinaglia Cito
pocket multimeter designed speci-
fically to provide a low cost instrument
for everyday use. Sensitivity 20kn/V
on d.c. -ranges and 2k0./V on a.c.
ranges. With 24 high accuracy ranges
the Cito sells for over £10.

HOW TO ENTER
Place the eight multimeter features, given below, in what you consider to be their order of importance to the average

reader working on typical Everyday Electronics constructional projects.
For example, if you consider that "A.C. current ranges" is the most important of them all, write "C" in the box

marked 1st on your entry coupon; the key letter of your choice goes into the second box and so on for all eight.

IMPORTANT
Another free entry coupon will appear in the July issue of Everyday Electronics.
The closing date is Monday 22nd July 1974, to allow plenty of time for you to obtain the second entry coupon from

our next issue and post two different attempts in one envelope if you wish.

A Anti -parallax mirrored scale,
B Degree of accuracy.
C A.C. current ranges.
D Resistance ranges beyond 1M11.
E Clearly marked, well arranged controls.
J High sensitivity (ohms/volt).
K Large, easy to read scale.
L Overload Protection.

Cpc FMTPVGMJPOKI

COMPETITION RULES
There is no entry fee, but each attempt must be

fully completed in ink on the proper printed coupon
cut from Everyday Electronics, and bear the entrant's
own full name and address.

Every accepted entry will be examined and the first
prize, as described, will be awarded to the entrant
who, in the opinion of an expert panel of judges,
end In any one attempt, has shown the most skill
and judgement In listing the eight features in order
of importance. The other prizes will be awarded to
the senders of the 12 next best attempts in order
of merit. No entrant may win more than one prize.

In the event of a tie or ties for any of the prizes, a
further eliminating contest will be conducted by
post between the tying competitors to determine
such winnerfs or winning order.

Any entry which does not comply with the printed
Instructions or Is received after the closing date
will bo disqualified, as will any received mutilated
or illegible, incomplete, bearing alterations, or
with more than one key letter In each space. No
responsibility will be accepted for entries lost or
delayed in the post or otherwise.

The judges' decision, and that of the Editor of
Everyday Electronics in all other matters affecting
the competition, Is final and legally binding. No
correspondence can be entered into.

The competition is open to all readers in Great
Britain, Northern Ireland, and the Channel Isles
except employees (and their families) of IPC
Magazines, the printers of Everyday Electronics or
of Chinaglia (U.K.) Ltd.

The winners will be notified, and the result
announced in the earliest possible Issue of this
magazine.

jiberry Walk, London, S.W.3
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Project 80
the slimmest, most
elegant hifi modules
ever made
Living with hi-fi takes on new meaning with Project 80 modules. They
can be assembled virtually anywhere. creating opportunities to install
systems hitherto only dreamed about and never before made practical.
Quality and reliability are everything you could wish for. Units are
mounted by 6BA bolts at roar passing through drilled holes, cases are in
black with white embellishment_

2i" high,%,:deep

Slider controls
New circuitry

Stereo 80 pre -amplifier
and control unit
Each channel has inde-
pendent tone and volume
slider controls enabling
exceptionally 'good en-
vironmental matching to
be obtained., A virtual
earth input stage forms
part of the up -dated
circuitry which includes
generous overload mar-

with template are
supplied.

RRP £11.95 +f1
v.A.T.

Size -260 x50 x20mm (101. x2 x ins)
Inputs - Mag. P.U. 3mV RIAA corrected;
Ceramic P.U.,Radio,Tape
S/N ratio- 60db
Frequency range - 10Hz to 25KHz i 3dB
Power requirements- 20 to 35 volts
Outputs -100mV +AB monitoring for tape
Controls - Press button for tape, radio and
P.U.Sliders for Volume. Bass and Treble.

Project 80
FM tuner and stereo decoder

FM Tuner
Size - 85 x 50 x 20mm
Tuning range -87.5 to 108 MHz
Detector - I.C. balanced
coincidence.
AFC - Switchable
One 26 transistor I.C.
Twin dual varicap tuning
Distortion 0.2% at 1 KHz for
30% modulation
4 pole ceramic filter in l.F. section
Sensitivity -4 microvolts for
30dB quieting
Output - 300mV for 75 KH -
deviation

Decoder-
With gallium arsenide tuning
beacon and 19 -transistor I.C.
Size -47 x50 x20mm

FM tuner r I 9 +11-19
R.R.P. 1- I V.A.T.

Decoder r -y.4 -F0-45p
13.13.P. J- / iJ VAT.

Project 80 active filter
unit

Size -108 x 50 x 20mm (41 x 2 Y ains)
Voltage gain-- minus 0-2d13
Frequency response- 36 Hz to 22KHz.
controls minimum
Distortion -at 1 KHz 0,03% using 30V
HF cut off (scratch) 22KHzto 5.5KHz.
12dB/oct. slope
L.F. cut off (rumble) - 28dB at 20Hz,
9dB/oct. slope
R.R.P f6 9

;J
+VAT.069p

Z.40 & Z.60
power amplifiers

Z.40
Size - 55 x80 x20mm
Input sensitivity -100mV
Output- 15W RMS
continuous 8 4 (35V).
Frequency response -
10Hz -100KHz
Signal to noise ratio -
64dB
Distortion - less than
0.19Ii at 10W into 8
Power requirements -
12, 33 volts

R-RP £5.45 -0.54p
V A T

Z.60
Size -55 x98 x20mm
Input sensitivity -
100-250mV
Output -25W RMS 8
(45V).
Distortion - typically
0-03%
Frequency response -
10Hz to more than
200KHz +1dB .

 SiN ratio-
better than 70d B

R R P. £6.95 ,ovi6A9.,1?

Sinclair power
supply
units
PZ.8

.The worlds most advanced unit in its
class. It is a stabilised unit. Re-
entrant current limiting makes
damage from overload or even direct
shorting impossible. a principle
never before incorporated in a

commercially available constructor
module. Normal working voltage
(adjustable) 45V.
R.R.P. £7.98 +0.79p V.A.T.
Without mains transformer
PZ.5 30V unstabilised
R.R.P. E4.98 +0.49p V.A.T.
PZ.6 35V stabilised
R.R.P. £7.98 +0.79p V.A.T.

Guarantee
If. within 3 months of purchasing any product direct
from us. you are dissatisfied with it, your money will be
refunded on production of receipt of payment. Many
Sinclair appointed Stockists also offer this guarantee.

Should any defect arise in normal use. we will service
it without charge. For damage arising from mis-use a
small charge (typically E1 .00) will be made.

Tc SINCLAIR RADIONICS LTD. ST. IVES, HUNTINGDON PE17 4HJ

Please send post paid

for which I enclose Cash/Cheque for £

Name

Address

including V_A.T.

BLOCK LETTERS 6.74

13.0. London Road, St Ives, Huntingdon, PE17 4HJ Phone St. Ives (0480) 64311 Reg. No. 699483 England
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THE WEST HYDE
PRESTIGE CASE

West
Hyde

smartest of the West
Hyde cases, all anodised
aluminium, with top &
bottom panels only, in
black PVC covered steel
(plain or louvered). Free
standing or 19' rack
mounting with aluminium
brackets. Supolied ex
stock, fully assembled,
with S.S. Poz[drive
screws.

A smart miniature
case in tough,
rigid, high -gloss
black A.B.S. Front
panels in either
aluminium or white
PVC/Steel-
Built-in slots for PC cards, dividers,
or screens. Chassis or PC boards
can be supported on 'P' clips from
Internal pillars. Excellent as
encapsulation boxes.
Also available without panel and
screws. Minimum order

Prices
panels, feet,
P. & P. and VAT.
State whether I-,

or Full Panels
required.

I oft Pr.
brackets

Extra for
louvres

BC21 (3-r whole rack) £1346 88p 74p
BC22 (3-r half rack) L10-90 88p 74p
BC31 (5-1" whole rack) Z1553 Z1-24 740
8C32 158' half rack) £1279 11-24 74p

Anodised aluminium centre bar.
Black plastic brackets with moulded -
in core. 75mm @ IN. 5 more sizes up
to 154mm.
(2) No. 281.1
Nylon 112mm. Load 50 Kg. @ 45p.

14g. 271All., ground, polished. anodised.
86mm G 94p. 120mm 4 E168.
(4) No. 258
Satin all. 57-5mm 94p, 102mm in
E1-91,145-5mm £1 .17.
(16/6) No. 258
Black nylon Very comfortable. 75mm

Prices
110mm. er 41p, 155mm. ,4.; 67p.

Prices include VAT. Less for quan-
tity. P. & P. 20p any quantity. Write or
phone for new catalogue.

ANTRIM
VENTILATED
METAL
CASES

M2 65mm x 100mm x 50mm2}'x31"xr
M3 100mm x 130mm x 50mmx 5"Sip 54p
Prices include P. & P. and 10% VAT. Less
for quantities.

Ideal for Stabilised Power Supply
Units. A lightweight case with per- 
torated aides and top. The front panel
Is of heavy gauge anodised all. The
top, bottom, sides and back Interlock,
secured by 4 screws.
The front frame is a clever moulding
holding the panels allowing for 4
hidden fixings for a chassis if re-
quired (not supplied). Integrally
moulded front feet also form the
mounting for the tilt support which Is
standard with this matt blue painted
Case.

111-T1 L

41101)140,

1 off 10 off

Sip 451,

Height Length Depth Code
120mm 234mm 138mm 00/3009-00
120mm 224mm 133mm 00/3009-10
120mm 284mm 188mm 0013009.20
Incl. feet tilt, VAT and P & P.
Less for quantity

The design of these
cases permits the In-
strument to be built or
serviced within their
external panels. 48

shapes. Low cost. Blue
PVC/Steel with white
P.V.C. coated aluminium
panels.

W. H. 0. 1 off
A 4.5" 3" 8.5" E3-60
 4.5" 7" 6.5" L4.44
C 4.5" 10" 6.5" &4-9I
D 9" 3^ 6.5" E491
E 9" 7^ 5.5" ES -44

F 9^ 10" 6-5" L6411
G 13" 3" 8.5" 45.44
H 13" 7" 0.5" 46-28
I 13^ 10" 63" £1.01
J 18" 3" 61" E8-28
K " " " £8 41
L 18" 10" 8.5" A1048
Woodgrain: D £.544, E & 46.28, H £8-81
Prices Include screws, rubber feet, one or two chasSla
according to sire, and P. & P. and VAT.
Prices correct to 31st May 1974

1 off
6.1.411
1.5-01
/7.17

W. H. 1 off
M 4-5" 3" 13.3 E4-44
N 4.5" 7" 13" E5 44
0 4.5" 10" 13" £6.91
P 9" 3" 73" E5-44
0 9" 7" 13" Le -11
Ft 9" 10^ 13" £841
S 13" 3" 13^ £961
T 13' 7" 13" £.241
U 13" 10" 13" £14.29
V 18* 3" 13" E1-41
W 18" 7" 13" £1028
X 18" 10" 13^ £12-21

WE ST HYD E
WEST HYDE DEVELOPMENTS LTD., RYEFIELD ORES., NORTHWOOD
HILLS, NORTHWOOD, MIDDX. HAS INN.
Tel: Northwood 24941 or 26732 Telex: 923231

%1:11501A111 MK II

IGNITION KIT

COMPRISES

Everything: -
Ready Drilled Case and Metalwork, Cables, Coil Connectors,
Silicon Grease, Printed Circuit Board, 5 year guaranteed com-
ponents and a full 8 -page instruction leaflet.

WHEN COMPLETE THE UNIT CAN BE FITTED TO
YOUR CAR IN ONLY IS MINUTES USING THE
STANDARD COIL AND CONTACT BREAKER
POINTS: TO GIVE YOU:-'
Instant all weather starting, Up to 20°,, fuel saving, Longer
battery life. Higher top speed, Faster acceleration, Spark plugs
last about five time longer, Misfire due to contact breaker,
bounce electronically eliminated, Purer exhaust emission
resulting in less air pollution, Contact breaker burn eliminated.

Suitable for all petrol engines up to 8 cylinders
KIT PRICE ONLY El I 62

Ready Built Car Unit £14.85 (prices include V.A.T. and
Single coil C.B. Motor Cycle post & packing)
Unit 07.60
Twin coil C.B. Motor cycle When ordering state positive
unit f23.24 or negative earth and .6 or
Triple coil C.B. Motor cycle 12 volt.
unit £27 -SO

MOTOR CYCLE UNITS NOT AVAILABLE IN KIT FORM

ORDER NOW FROM

ICE ELECTRONIC SYSTEMS DEPT EX.
i 14 PARK FARM ROAD
11RMINGMA14 843 7 Gii-t

ENGINEERS

YOURSELF FOR A

This76page

shows howl
FREE booij

BETTER JOB WITH MORE PAYI
Do you want promotion. a better lob. The B.I.E.T. guide to success should be
higher pay? "NewOpportunitles" shows read by every ambitious engineer_
you how to get them through a low-cost Send for this helpful 76 PageFREE book
B.I.E.T. homestudycourse. There areno now. No obligation and nobody will call
books to buy and you can pay -as -you- on you. It could be the beat thing you
learn, ever did.

011 11.111 CUT OUT THIS COUPON NI rangy
MOSE A BRAND NEW FUTURE MERE!

Practical Radio a
Electronics
(T.luistron)

Electronic
lenghseering

Television Matnten-
d Servicing

General Radio a
TV Engineering

Radio Servicing,
Maintenance and
Repairs 3

City a Guilds Radio.
TV Electronics
Meehan 42,

Tick or stark subject o7 interest. Poe to the addresa belme.

Radio Amateurs 0
Practical TV

 tkilour Television El
Computer Electronics 0

O CAGLIEtwIlo
TV Servicing Cert. 0

LI] Post Master Genera/
lot a 2nd class
Carts.

C a G Electrical
Engineering
Practice

C a G LI Installa-
tions and Wiring 0

General Electrical
Engineering

Society ol Engineers
(Electrical Eng.)

Electrical Installa-
tions and Wiring

C a 0 Electrical
Technicians
(Primary)

C G Tele-
communication.

To B.I.E.T. BEE 04 Aldermaston Court, Reading RG7 4PF

NAME (Sleet Capitals Please)

ADDRESS

Oth CI subiscts
Accredited se C.4.C.O. Xesber of 4..B.C.C.

op II

Qk BEE 04

I
IAss

BRITISH INSTITUTE OF ENGINEERING_ CECHNOLOGY
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SEMICONDUCTOR PRIMER w
By A P STEPHENSON

III

ill

13- THE TRANSITION FREQUENCY
The gain of a transistor is not independent A transistor is naturally a useless animal at

of frequency. its transition frequency, but fT is a useful figure
As frequency is increased, life remains fairly .., for the following reason:

constant until a certain upper limit is reached. As frequency is successively halved, the gain
Beyond this frequency, the hr,. falls, and is doubled (which is a convenient method of

eventually reaches unity. predicting the gain at high frequencies).
The transition frequency fT is this limit, where Thus, the BC108 will have an 11.1 of 1 at

300, 2 at 150,4 at 75, and 8 at 37-5MHz.
has fallenfT = frequency at which ht,. This simple relation only holds for about

four or five "halvings." Eventually, the figure
for hp reaches its normal mid -frequency value,
which in most cases will be at about '10th fT.

Asan example, the BC107, BC108 and The BC108 published figures of lite=125
BC109 all have an TT of 300MHz, providing I, (minimum) which means this figure is valid
is held at around 10mA. up to about 30MHz.

to unity.

14 a CHOICE OF COLLECTOR CURRENT
Some humans are said to be highly strung (2) Transistor input resistance (r,, or 14)

or touchy and sensitive!. r, falls as /c is increased. Thus
All transistors are touchy and sensitive! for high a low 1, should be
Changes in d.c. operating bias, temperature used

and signal frequency all tend to change the so
called contants such as to, and noise figure.

Detailed data sheets always include numbers (3) Highest operating frequency
of graphs, showing how the constants change This rises as I, is increased, be/11

temperature etc. In the absence of these, cause h1. rises. For very high
the following broad rules can be accepted: operating frequencies, 10mA or
(1) rises as d.c. collector current rises.

more is customary.

Therefore it is wise to design with
fairly high I- values, (at least (4) Noise
1mA or more). BC108, BC109, Transistors generate some noise. This noise

h,.. BC107 will still operate reasonably is reduced if /c is kept very low. Thus for low
[much

reduced hn.; and
with if. as low as 100. but with noise input stages, operate with very low Ic

value (10 or 20 pA).

15 a PRODUCTION SPREADS
The range of variation expected between the

manufacturers published data and the actual
values found in a given transistor specimen
are often substantial.

Semiconductor manufacture has improved
enormously in the last five years but there are
still very wide "production spreads" in any
given transistor.

hf is the worst offender of all. Taking the
BC109 as a typical example, the user must ex-
pect to find any value between 240-900, repre-
senting a variation of almost 400 per cent!

Almost every other data item suffers wide
variations. Superficially, it would appear that
predictable design is impossible, but such is not
the case for the following reasons:
(a) Manufacturers quote three figures for most
data, called Typical, Minimum and Maximum.
Thus the minimum ke for BC109 is guaranteed
to be 240.

Everyday Electronics, June 1974
_L _A\-\

The procedure adopted for design is based
on the philosophy of "worst -case conditions"
which is nothing more than adopting a pessi-
mistic attitude-expecting all BC109 specimens
to be the worst ones in the range. An attitude
like this can lead occasionally to elation but
never disappointment.
(b) Use of negative feedback in practically
every circuit. Negative feedback always tends
to reduce the effects of production spreads
because the gain of such a stage is almost
independent of the transistor! To illustrate this
point, an equation for the voltage gain of an
amplifying stage is

Re
A =-, where R Ft- are resistors

Rr

Without negative feedback, the gain would vary
widely with different specimens of transistor.
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Down TO WHIT
By GEORGE HYLTON

"I've come across the term 'amplified diode voltage
stabilizer.' What is this, and what is it used for?"

To begin with, look at a diode
stabiliser without any amplifi-
cation (Fig. 1). This makes use of
the fact that, once a junction
diode conducts, increasing the
current through it doesn't in-
crease the voltage very much. A
silicon diode begins to conduct
at about 0-5V. At its maximum
safe current the voltage drop
across it is about 1V.

RI

VI DI (Si) vo c 0-7V

Fig. 1. Simple diode stabiliser
circuit.

Both voltages vary from diode
to diode, but an average voltage
drop at a moderate current is
always near 0-7V. (For germanium
the voltage is about 0.3V, but
remember that this applies only
to junction diodes, not point -
contact diodes).

In Fig. 1, V1 is the unstabilised
input voltage. R1 absorbs the
unwanted part, leaving Vo, the
stabilised output, at around 0-7V.
If V1 is about 2.7V, and an out-
put of 0.7V, 1A is required, then
R1 must drop 2V at 1A; i.e., R1
must be 2 ohms. Readers familiar
with Zener diode stabilisers will
see that the design procedure for
this circuit is the same.

Who wants a 0.7V stabilised
supply? The usual requirement is
for higher voltages. You can in-
crease the voltage by connecting
a number of diodes in series: two
give 1.4V, three 2-1V and so
on. If more than a few volts is
needed, it's cheaper to use a
Zener, which gives better
stabilisation anyway.

AMPLIFICATION
This is where the amplified

diode circuit comes in. It will give

any voltage you like, using only
one diode. The circuit (Fig. 2)
seems wrongly named. No diode!

But the base -emitter junction of
TR1 is a diode. It begins to pass
current (if TR1 is a silicon trans-
sistor) at about 0.5V, turning on
the transistor in the process, of
course. The resulting collector cur-
rent, flowing through R1, pulls
down the output voltage Vo, just
as in the simple diode stabiliser.

The difference is that the base
voltage VB is only a part of the
output voltage, - because R2 and
R3 form a voltage divider. If
VB is one -tenth of V0, then TRI
will not begin to conduct until
Vo reaches about 5V. To make
TR1 conduct strongly calls for a
Vo of perhaps 7V, so the circuit
is a 7V stabiliser.
+ RI

Fig. 2. Stabiliser using ampli-
fied diode principle.

By varying the ratio of R2 to
R3 the stabilised output can be
adjusted to any voltage within
the capacity of the transistor.
However, if the stabilised voltage
is very large the stabilisation is
poor, and the circuit is best
suited to lowish output voltages.

Amplified diodes are often used
in integrated circuits, in the form
shown in Fig. 3. Here R2 and R3
are absent because the whole of
the output voltage is fed back to
the base. A silicon transistor still
works as a transistor under these
conditions and behaves like a
simple diode with sharper turn -
on. It is often referred to as a
"diode" or a "shorted transistor".

In Fig. 4, an amplified diode
(TR1) is used for setting up the
base bias of a complementary

Fig. 3. Amplified diode found
in integrated circuits.
output pair in a class B amplifier.
The adjustability of the arrange-
ment makes it very useful here,
and the low voltage needed is just
what the circuit can provide.

Fig. 4. Using an
amplified diode for
setting bias.

£13.95
Solve your COL111111111iCa-
tion problems with this

4 -Station Transistor Intercom system (1 master and
3 Subs), In robust plastic cabinets for desk or wall
nounting. Call/talk/listen from Master to Subs sad

Subs to Master. Ideally suitable for Business, Sur
gery, Schools, Hospital Office and Home. Operates
on one by battery. Onfoff switch. Volume control.
Complete with 3 connecting wires each tidft. and
other accewsories_ P. S P. 47p

MAINS INTERCOM NEW MODEL
No batteries-no wires. Just plug in the mains
for Instant two-way. loud and clear communication.
On off switch and volume control. Price £22.95
per pair P. a P. top

OUR
RICE

ONLY
E6.50

Same as 4 -Station Intercom for two-way instant
communication. Ideal as Baby Alarm and Door
Phone. Complete with Lig(t. connecting wire and
Battery. P. A P. 35p

s ::7-11EPHONE ANCUPER

£4.95
WhyWhy not boost
bnsiness effi-

ciency with this Incredible Telephone Amplifier.
Take down long telephone messages or converse
without holding the handset. A useful office aid. OW
oa switch, Volume Control Complete with Battery.
P. & P. 27p. Pull price refunded if not satisfied in
7 days.

WEST LONDON DIRECT SUPPLIES (PW.12)
169 KENSINGTON HIGH STREET, LONDON. W.S.
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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.

t
POST NOW

FREE BROCHURE

I or write if you prefer mot 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 representatives

BLOCK CAPSNAME

ADDRESS PLEASE EEL

special free gift also to all our students
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-the
BRAND NEW TEXAS
GERM. TRANSISTORS
Coded and Guaranteed
Pak No. EQVT

TI R 2(13713 0071
T2 8.111374 0(.45
T3 8 1/1210 00010
TO 8 20381.1 0081
TO 8 2036.2T OM
TO 8 2(13445 0(144
77 6 0034511 0045
78 8 20376 0078
II) 8.1(43995 25:1302
TIO 8 2(1417 AF117

AU 515p each pak

ND 120 NIXIE DRIVER
TRANSISTOR.
Suitable replacement tee
BOX 21. 407, 2N 1603
1.20veb.

25 1001
0.19 0.17 0.16

Oil. trans, suitable for
P.E. Organ. Metal TO -18
14111t. 74TX 300 69 each.
Any Qty.

OP 100 103 METAL
CASE GERMANIUM
Vebo=80V. Veen -50V.

amps: Pint, ...
SOW. hit 170.
Replaces the majority of
Gerinanium power tran-
sistors in the 0(,, :CG
and NET mug.,

1 25 100-,
0-48 0.44 0.40

GP 300 TO3 METAL
CASE SILICON
1 eho-100V. Tree- 60V
I -C...=.1:5 mime. Plot --
115W. Me-, 20. 10011.,,
151112. Suitable replace -

ant for IN soaa.
BUY II or BD): 20.

25 100
0-55 0.53 0.51

NEW 8th EDITION
250 pa.res

TRANSISTOR EQUIVA-
LENTS BOOK. A com-
plete crOss reference and
equivalents book for
European, American and
Japanese Transistom
Exclusive to R1 -PIE.
11.85 each.

A LARGE RANGE OF
TECHNICAL AND DATA
BOORS ARE NOW
AVAILABLE EX STOCK.
SEND FOR FREE LIST.

UT 46 UNIJWICTION
TRANSISTORS
Direct replacement for
T16 43rand BEN 3000
also electrically eepliva-
lent to 2E2646

.5 1004
0.30 0.8 0.22

GENERAL PURPOSE
NPN SILICON SWITCH-
ING TRANS. 10-18
SEM. TO EN70603. BOY -
27/28/35A. All usable
devices no (men or short
circuits. ALSO AVAIL-
ABLE in PEP Win. to
2E2906, 110470. When
oniering please Mtate
preference EPS: or PEP.

Sp
20 For 0.55
50 For 140

100 Per 1.98
500 For 8-25

IOW) For 14-30

EL. 0.P. DIODES dp
300(41W 30..0-65
40PIV(M111.) 100..1.65
Sub -Y. in. 600-6.60
Fully Tested 1,000 -9.90
Ideal for Organ Builder..

11 2400 TO3 NPN
SILICON HIGH
VOLTAGE
Vebo 250V. Vero -
I 00V. I.C. 6 amps.
Piot -.30W. Info typ.20
IT 5M Hz.

I 25 1004
0.55 0.50 0.44

AD161/162
P.NP

NIP (ION? GERM
TRANS. 0118 LOW-
EST PRICE OP 761/
PER PA I It.

LOOK FOR OUR

AUDIO &
ELECTRONIC
COMPONENTS
ADVERTISEMENTS

in PRACTICAL
ELECTRONICS

RADIO CONSTRUCTOR

SILICON PHOTO TRAN-
SISTOR. TO.18 Lens end
N tuBPX.211 and
P21.01115E1 NEW. Pull
data available. Puny
guaranteed.
Qty. 1-2425.99100 up
Price es. 690 440 880

owest prices!
QUALITY TESTED SEMICONDUCTORS
Pak No. Price

49

Q1 '20 Rol spot trausistom PEP 0.55
Q2 16 White spot R.P. tra.usiators PEP 0-55
113 4 OC 77 type transistors 0.55
Q4 6 Matched traneistore 00441451311811/ 0.55
Q5 4 OC 75 transistors 0.53
qb 5 OC 72 transistor. 0-55
Q7 4 AC 126 transistors PEP high gain 0-55
Q11 4 AC 136 translators PRP 0.55
Q9 7 OC /11 type transistors 0.55
(110 7 00 7/ type translator. 9.55
QII 2 AC 1271128 ComplementarY Palms

PEP/NPN 0.65
Q12 3 AP 116 type inundators 0.55
(113 3 AF 117 type transistors 0-65
Q14 3 OC 171 N.F. type transistors 0.15
Q15 7 2112926 811. Epoxy transistor*

mired colours 0.66
Q16 2 GETWIO low noise Germanium

trausistore 0-55
Q17 5 NPN 2 a 611.141 R 3 x ST.140. 0-55
Q)s 4 MADT'S x MAT 100 Sr 2 MAT

120 0.56
Q a 3 MA liT142 x MAT 101 1 x MAT

121 0-65
Q21. 4 OC 44 GerinaniUM translator. A.F 0.55
Q2 L 4 AC 127 NPN Germanium translators 0.65
Q32 20 NET transistor. A.P. R.F. coded 0.65
Q23 10 OA 202 Silicon (linden sub -min 0.55
Q24 8 05 81 diodes 0-66
Q25 15 1E914 Silicon diodes 75 P1V 76mA 0.55
Q-6 B 0595 Germanism diodes nub -min

15169 0.56
Q37 2 105 PI V Silicon rectifier. I84255 0.65
Q28 2 Silicon power rectifier. 11TZ 13 0.55

nuQ29 4 Silicon translators xators 2 2E698
1 X 2E697, 1 X 2E698 0.56

Q50 7 Silicon switch inundator. 2E706
N PIS 0-55

6 Silicon switch transistors 211708
NPN 0-55

3 PEP Silicon transistor. 2 x 2E1131,
1 x 2N1132 0-55

3 Silicon NPN transistors2511.711. . 0.55
7 Silicon NPN transistor. 25703691

6005111. (code P397) 0.56
3 Silicon PNP TO.5. 2 x 3242904

1 x 2E2905 0.55
7 2513646 TO -19 plastic 300 MHz NPE 0-65
3 2113053 NPE Silicon tranaistors 0-56
7 NPN transistors 4 x 2E3703.

2E3702 0.55

Q31

Q32

Q33
Q34

(236

Q36
037
Q3$

ELECTRONIC SLIDE -RULE
The MK Slide Role, designed to simplify Elec-
tronics calculations features the following scales:
Conversion of Frequency and Wavelength.
QticUlatioa of T., C and fo of Toned Circuits.
Reactance and Self Inductance. Area of Circles.
Volume of Cylinders. Resistance of Conductors.
Weight  of Conductors. Decibel Calculations.
Angle Functions- Natural Logs and',' Functions.
Multiplication and Division. Squaring, Cubing
and figure Roots. Conversion of kW and Hp.
A Most for every electronic engineer and enthuel-
est. Size: T2 cue x 4cni. Complete with case and
- structions. Price each: 63.69

KING OF THE PAKS Unequalled Value and Quality

SUPER MKS
NEW Si -PAR UNTESTED

SEMICONDUCTORS
Money back refund If not Dusted

Pak No. Description Price
fp

17 1 120 Glass Sub -Min. General Purpose Germanium bbsirs 0.65
1.7 2 60 Mixed Germanium Transistors -AFIRE 0:55
17 3 75 Germanium Gold Bonded Sub -Min. like 045. 0A4_7_ 0.55
U 4 40 Germanium Transistors like 0U81. ACI'LR 0.55
17 5 . 60 200mA Sub -Min. Silicon Diodes 0.55

30 SU. Planar Trans. NPN like BS195A. 2E708 0-65
U 7 16 Sit. Rectifiers TOP -HAT 750mA VLTG. RANGE up to 10000_65
I; 8 50 811. Planar Di;eles DO.7 Glean 250mA. likeoA200/202T-0715
17 9 20 Mixed Voltages, 1 Watt Zener Diodes 0-65
010 20 146.150 charge storage Diode DO -7 Mann 0-66
1711 26 PNP SU. Planar Trans. TO -5 like 2E1132, 2E2904 0-65
1712 liSilicon Rectifier. Epoxy 500mA up to 800 PIV 0-66
U13 30 PNP-NPN Sil. Transietom 00200 a 25 104 0.65
1114 160 Mixed Silicon and Germanium Dlodes -5:i6
1115 26 NPN OIL Planar Trans. TO -5 like BETZ!, 2E697 0-56
1116 10 3 Amp Silicon Rectifiers Stud Type Up to 1000PIV 0-65
1117 30dGermanium PNP AP Transistors TO -6 like ACV 17-'3i-07/56
1118 8 6 Amp Silicon Rectifier. nirZ13 Type up to 600 Pax 0-U
1519 26 Silicon NPN-Transistors like B0108 645
020- -12 1.6 Amp Silicon Rectifier. Top Hat up to 1000 .1.: 0-66
1721 30 AF. Germanium Alloy Traneistora 20300 Serieet 0071 0-56
1223 30 M_ADT's like 31H2Rerte. PEP Transistors 0.65
U24 20 Germanium 1 Amp Rectifiers GJM Series up to 300 PIT 0-56
1225 25 300 MHz NPN Silicon Translators 2E70A, B5127 0-66

Tr" 30 Past Switching 8111C0111/10tles like IN614 Micro -Silo. 0.90
1127 12 NPN Germanium AF Tranalstors TO -1 like AC127 0.56
1129 10 1 Amp SCR's TO -5 can. up to 600 PIT 05111/26-600 1.10
1130 16 Plastic Silicon Planar Trans. NPN 2E2926 ....... 0.66
1131 20 Silicon Planar Plastic NPN Trans. Low Nolte Amp 2543707 0.56
1 82 -25 Zener Diodes 400mW 1)0-7 Man 3-18 .0.01t3 mixed 0.56
1733 15 Plastic Case I Amp Silicon Rectifiers 1E4000 Series 76:66
1534 30 8Wcon PEP Alloy Trans. TO -6 BC126 25302/4 0.65
1736 26 Silicon Planar TramistOrs VIP TO -18 2E2906 0.66
1136 26 Silicon Planar NPN Trandetore TO -15 EV260/51/62 0.66
1'37 80 Silicon Alloy Translators 50-2 PIS? 00200, 28322 0-66
1738 20 Fast Switching Silicon Trans. NPN 400 MHz 2E3011 0.66
1139 80 RP. Germ. PEP Transistors 2:41305(6 TO -5 0-65
1740 10 Dual Transistors 6 lead TO -5 2E2060 Via
C41 25 RF Germanium Translator. TO.1. 01246. NKT72 0.66
042 10 VDT Germanium PEP Transistors TO -1 NET667, 16-117 0.65
1:43 25 SIL Trans. Plastic TO -18 A.F. 11C113/114 0.65
1:44 20 SG. Trans. Plastic TO -5 511116/116 0-66
045 7 3A SCR. 1088 up to 600PIV 1710

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

FULL RANGE OF
ZENER DIODES
VOLTAGE RANGE
2-38V. 400111V (10-7
Case) 129 ea. 1)W (Top -
Hat) 189 ea. IOW (50-10
Sind) 822 n.

INTEGRATED CIRCUIT PAKS
manufacturers Fall Onto" which incinde Functional and Part-Punctional
There arc classed as mut-of,pec' from the maker.s v..ry rigid specifications. but
are ideal for learning abaft 1.0.. and experimental work.
Pak No. Contents Price Pak No. Contents Price
111000- 12 x 7400
111001--12x7401
111092 =I2x 7402
VI003=12 x 7403
1170.04=-12 x 7404
1'1005-12 X7405
111C06 -8 x 7406
1'D,07-.8 x 7407
371010=1207410
1-1020=1207420
i'IC30-12 x 7430
VIC40.--12 X 7440
VIC-11-5 X 7441
01042-5 x 7442
1:1043-5 x7443
171044- 5 x 7444
171045 v 5 x 7445

0.55
0.65
0-55
0-65
0.65
0.65
0.66
0-65
0-65
0-65
0.65
0-65
0,65
0-65
0.55
0-55

UIC46 -15 x7446
LIt.48 -6 x7448
U1060 =12 x 7450
1/1061--12 x 7451
111053=12 x 7453
1.11054.- 12 X 7454
075060 =12 X 7460
111(70-8 x 7470
111C72=8 x 7472
171073=8 X7473
111074 -8 x 7474
171076=8 x 7470
131C80-6 x 7480
111081=6 x 7401
17IC82=5 x 7482
111083 x 7483
trIC86 =5 x 7486

0.55
0.55
0.65
0.65
0.65
0.66
0-65
0.55
0.55
0.55
1665
0.65
0.55
0-55
0.55
0-S5 ITICX I-25 Assorted
0.65 74's 11  65

Pak No. Contents Prle
121090- x 7490 0-65
LIC91 -5 x 7491 0.55

371002=5 x 7492 0-65
UIC83 -5 x 7493 0-65
111094=0 x 7464 8.55
OIC95 x 7495 0.65
I77C96=5 x 7496 0.55
1.71C100-5 x 74100 0.56
1110121=5 074121 0.65
1'1C141 -5x 74141 0.55
7.V10151,-5 x 741151 0.65
1.710164-5 x 74154 0.55
1710193= 5 x 74193 0-55
1710189=5074199 0.55

Packs cannot be split.. but 25 assorted pieces (our mix) is available as PAK 1' IC El.

NEW LOW PRICED TESTED S.C.R.'s
PIV 15 5A 5A 6A ;A 10A itiA 301

TOO T066T066T064T048T048T048T048
60 0.26 0.28 0.99 0-39 0.52 0.55 0.59 1.27

100 0-20 0.37 0.52 0.52 0-55 0-64 0.70 1-54
2000.39 0.41 0.54 0-54 0 63 0.67 0.83 1.76
4000.48 0.59 0.62 0.620.74 0413 1-031-93
600 0.69 0.03 0-75 0-75 0.145 1.07 1-38 -
800 0.70 0-77 0.88 0-88 0.99 1.32 1.65 4.40

F.E.T.'S
POST oFFIcE 2E5819 81p 255450 35p
TELEPHONE 2E3620 55p 2515459 44p
DIALS 602 each. 2E3821 sop RPM -10 669

2143823 SIP 11PP10541P

CADMIUM CELLS
FREE

One 55p Pak of rota
own choice free withORP19. 48p orders valued 14 mower

2N3055
115 WATT SIL
POWER NPN
55pEACii

2 Amp. BRIDGE RECTS.
60 v HMS 352 each

100 v RMS. 40p .,
400 v RMS 503 ,.
Biro lit ono 111 um.

BLP 19120 TO3 NPN PLASTIC SILICON
D1699 NPN SILICON_ ets:4=00V. Vceo.,--501-. 1.C. =10 amps. PlotDUAL TRANSISTOR 50W. bfe-typ. 100 fT-3MID.
(Similar to 21V20601 B1P 19/20 Matched Pao

1 100.1-- I 25 1004- 1 25 100
0.28 0.29 0 -23 0-38 0-35 0-32 0.66 0.61 0.55

S1L. RECTS. TESTED
rii 3000,5 :Soma 1A 1.5A 31 104 301

50 0 04 0.06 0.06 0.08 0.16 0.23 0.04
100 0.04 0.07 0.06 0-15 0-18 0.9.6 0.83
200 0.00 0.10 0-07 0.16 0.22 0.27 1-10
400 0.07 0-15 0,08 0.22 0.50 0-41 1.38
600 0.05 018 0.11 0.26 0.38 0.50 2.05
800 0.11 0-19 0-12 0-28 0.41 0-61 2.30

1000 0.12 0-28 010 0.33 0.51 0.70 2.75
1200 - 0-37 - 0-42 0-69 0.83 -

DIACS
FOIL 1'86 WITH
TRIACS.
BMW/ (1)32141p sack

10 amp POTTED
BRIDGE RECTIFIER

on heat sink.
100PIV. 99D each

TRIACS
V1105121 61 101

TO.5 TO -45't'0 -4s
49 fp dp

100 35 55 83
200 56 66 99
400 77 83 1 21

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

111-PAK
P.O. BOX 6, WARE  HERTS

Postage and packing add 11p. Overseas add extra for airmail.
Minimum order 55p. Cash with order please.

Guaranteed Satisfaction or Money Back
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UK's

LARGEST RANGE

OF KITS &

6ADGETS

TEST EQUIPMENT
MULTIMETERS
(carr. etc. 30p)
ITI-2 20K Volt Slimline 5-95
M210 (Case £1-25) 20K/Volt Slimline de -luxe 6-75
TLH33D 2K'Volt Robust 7-50
U437 10K 'Volt Steel case. AC up to 40 KHz 4-95
AF105 (Case £1.90) 50Kf Volt 11.45
U4313 20K; Volt AC current. Steel case 1050
U4341 Plus Built in transistor tester 10-50
Model 500 (Case £1-95), 30K!Volt 9-95

OTHER EQUIPMENT
SE250B Pocket Signal Injector 2-10 earl.; 159
SE500 Pocket Signal Tracer 1.70 carr. 15p
TE15 Grld Dip meter 440kHz-280mHz 15.00 carr. 300
TE40 AC Millivoltmeter t -2mHz 19-75 cart. 35p
7E65 28 Range valve voltmeter 22-50 cart. 40p
TE200 120kHz-500mHz RF Generator 18.95 carr. 40p
TE22D 201-1,200kHz Audio Generator 19-95 carr. 40p
SE350A Deluxe Signal Tracer 12.50 carr. 20p
SE430 Volts!ohmS/R-C sub.;RF field/RF gen.

14.75 cart. 200

New Revolutionary Supertester 680R
6800 Multi -tester Accessories
£18 50 Transistor tester

Electronic voltmeter
ArrmclamP
Temperature probe
Guass meter
Sinn.' Injector
Phase Sequence
EHT Probe
Shunts 25150100A

41444

11.00
16.00
11-95
11-95
11.95
5.95
5-85
5.95
4.50

A SELECTION OF INTERESTING ITEMS
C3025 Compact transistor tester 6.95 p& p 150
Q4002 Photoelectric System £1370
E1310 Stereo mg. cart. preamp. 4.80 p & p 250
Easiphone D1201 telephone amplifier 7.50 P 8 la 250
D1203 Telearnp. with PU coil 4.95 p & p 20p
LL1 Door Intercomm. and chime 8.40 0 4 p250
1 Kw Dimmerrcontroller 3.00 p & p 10p
9" Twin spring unit For 3-30 0 & pl5p
16" Twin spring unit Reverbs 6.85 p & p 252
US50 Ultrasonic Switch Transmitter/Receiver £12-75
C3041 1 -250 MHz £425
C3043 5CH 1-300 MHz £5.75
VHF 105 Aircraft Band Convertor 4-50 p & p 15p
B2005 4 Ch. uric. mixer 4.20 p & 015P
82004 2 ch. Stereo mixer 9-75 p & 9 15p
PK3 Kit. Etch your own ptd circults£1 -95 p & P 20p

BUILD THIS RADIO
Portable PAW:LW radio kit
using Multard RF/IF module.
Features MW-bandspread for
extra selectivity. Slow motion
funning. Fibre glass PVC
Cabinet. 600MW output. All
Parts £7.98 (battery 22p), carr.
etc. 32o.

EXCLUSIVE: SPECIAL OFFERS
MW/LW CAR RADIO AKAI GXC40
+ or - Earth with speaker Stereo cassette recorder.
and fixings. £6 -50 cip. 30p. £59-95 c,,O. 50p.
8 TRACK CAR STEREO Pair Akai ADM micro-
(- Earth) with speakers in phones. 26/95 c./p. 20p.
Pds & fixgs. £12.50 cip.40P PORTABLE CASSETTE
Portable Battery Cassette TAPE PLAYER -for car or
Tape Player £7-25. carry around. £7-25 c.,'p. 20p.
Car Lighter Plug rni adaptor HANIMAX BC808 POCKET
for all cassette aid radio CALCULATOR WITH
617iJ9 volt output (state % KEY. £28-95
width) £1-95 each HANIMAX BC811 M
Rotel Stereophones MEMORY VERSION £37.50
RH630 £4.50 MAINS UNIT for BC808
RH700 /6-75 BC811M £2-85 (state model)
RH430 £3'30 HANIMAX H101 STEREO
ROtel RA310 15+15 watt COMPACT RECORD
Stereo Amplifier (List PLAYER 2 x 7 watts. Core -
£52.00) £3452. plete with Speakers (List
Wein W500 Battery/Mains £54-501 Price £39-95. Plus
Cassette Recorder £1275 free pair of stereo phones.

DON'T RELY ON YOUR MEMORY
BUY NOW AT BARGAIN PRICES
Hi Fi and Transistors- Up to date

Brochures on request

SPECIAL PURCHASES
UHF TV TUNERS
CHANNELS 21 TO 64
Brand new transistorised
geared tuners for 625 Line f
Receiver IF output. £2.50, A:
Post 20p.

EASY TO BUILD KITS BY
AMTRON-EVERYTHING SUPPLIED
Model No.
310 Radio control receiver 3-29
300 4 -channel RIC transmitter 6-61
345 Superhet RIC receiver 6.61

65 Simple transistor tester 1-86
115 8 watt Amplifier 4.50
120 12 watt amplifier 4-73
125 Stereo control unit 6.61
130 Mono control unit 4-16
605 Power supply for 115 5.31
610 Power supply 101 120 5-31
615 Power supply for 2 x 120 6.64
230 AM/FM aerial amplifier 3-29
240 Auto packing light 6.90
275 Mic. preamplifier 6-98
570S LF generator 10Hz-I mHz 21-45
5755 So. wave generator 20Hz-20Khz 19.77
590 SWR meter 9.47
630 STAB Power supply 6-12v 0-25-0-1A 9-24
690 DC motor speed Gov. 3-31
700 Electronic Chaffinch 7-92
760 Acoustic switch 12-57
780 Metal Detector (electronics only) 10-91
790 Capacitive Burglar alarm 7.92
835 Guitar preamp. 4-99
840 Delay car alarm 6.99
875 CAP. Discharge ignition for car engine

13-99
2-55
6.98

11-31
8-97
4-97

15-51
8/61
9-90
230

15 50
19-30

6-55

80
255
525
715
795
860
235
465
220
390
432
670
850
820

(-Ve Earth)
Scope Calibrator
Level indicator
120-160mHz VHF timer
Photo cell switch
Electronic continuity tester
Photo timer
Acoustic Alarm tar driver
Quartz XTAL checker
Signal Injector
VOX.
Testakit
Buffer Battery Charger
Electronic Keyer 18-75
Electronic Digital Clock 5850

ALL KITS OFFERED
SUBJECT TO
STOCK
AVAILABILITY
Prices correct at
time of preparation.
Subject to change
without notice.

BUILD THIS TUNER
MW/LW Radio Turner to use with any amplifier.
Features Mullard RFIF module Ferrite aerial, built
In battery. Excellent results. Size r x 3/".
All parts £4.85, carr. 15p.

MULTI -USE & RADIONIC KITS
10-1 10 Projects
50-1 10 Projects
150-1 150 Projects
Telephone Communicator
X20 20 (Elec.) } projectsX40

40 (radio)
(cart.,' packing 40p)
All transistor circuits with hand books

3.60
6-00

13-20
7.20
4-95
9-45

TBA600 5 WATT I.C.
Suitable alternative to SL403D.
5130 volt operated. 8/16 ohm
5 watt output.
With circuits and data £1 -SO. -

STROBE TUBE
ZFT4A. Suitable for December '73
Pract. Electronics £3 00.

ST2 (D32) DIAC 25p
CRS1f40 SCR 45p.
ZFT4 £3 00
ZFT8 £3.50

Henrv,s,R2TOED
EDGWARE ROAD, LONDON W2

UK'S
LARGEST RANGE OF
TRANSISTORSAND DEVICES

JUST A SELECTION
*TBA800 5 Watt IC
*Sinclair ICR 6 Watt IC
-s-ZN4141C Radio
*Ultrasonic Transducers £.5  90 Pr.
.3015F 7SEG Indicator £1.70

TIL 209 LED 24p each. 22p each per 10
* With circuitsfdata sheet
OVER 1500 DIFFERENT SEMI - CONDUCTOR
DEVICES IN STOCK
Free stock list -latest edition (Ref. 36) on request.
Includes radio valves, I.C.'s Rectifiers, Triacs, SCR's,
LED's, etc. More types -better prices -discounts for
quantity small or large.

£1-50
£180
£1-20

GARRARD BATTERY TAPE DECK- GARRARD 2 speed
9 volt tape decks.
Fitted record / play
and oscillator/Erase
head, Wind and
rewind controls.
Takes up too" spools.
Brand new complete
wirh head circuits.
£9.50 carr. 30p.

TOP QUALITY
SLIDER CONTROLS
60mm stroke high quality
controls complete with
knobs (post, etc. 15p any
quantity).
Singles Log and Lin
5K, 10K, 22K, 50K, 100K,
250K. 500K, 1 Meg. 45p
each.
Ganged Log and Lin
10K, 22K, 50K, 100K, 250K,
65p each,
(Quantity discounts
available)
Complete with knobs.

MARRIOT
TAPE HEADS
4 TRACK MONO or
2 TRACK STEREO
'17' High Impedance £2-50
'18' Med. Impedance £2.50
'36' Med. Impedance £5.00
R7301E73 2 track mono
Record/Erase low imp.
75p pair,
Erase Heads for '17','18'
and '36' £1.00
'63' 2 track mono. Hi Imp.

£1-75
'43' Erase Head for '63'

75p
(Post, etc. 15p any oty).

SINCLAIR., MINIATURE AMPLIFIERS
TUNER/DECODER
AMPLIFIERS (carr., etc. 20p)
4-300, 0.3 watt 9 volt 1-75 SP40-6 2240/stereo
104, 1 watt 9 volt 3.10
304, 3 watt 9 volt 3.95
555, 3 watt 12 volt 4.10
E1208, 5 watt t2 volt 5.10
608. 10 watt 24 volt 4.95
410, 10 watt 28 volt 4.95
El 206, 30 watt 45 volt 9 95
E1210, 2f + 23- watts

12 volt 7.75
RE500, 5 watt IC mains

operated Amplifier with
controls 6.30

SACI4, 7+ 7 watt Stereo
with controls 11-75

SAC13, 15 15 watt
Stereo with controls

14-95

SP40-62240/Stereo
80f PZ6

SP60 2260/stereo
80/PZ8

Transformer PZ8

25-00

27-75

30-15
3-95

POWER SUPPLIES FOR EVERY PURPOSE
(All cased unless stated chassis)
470C 6,i7i19 volt 300 mA (includes Multi -Adaptor for

Tape Recorders, etc.) 2.15 post 20o
Car Lighter Voltage Adaptors 300mA (State voltage

6v, 7i -v, 9v) 1-95 -063. pporSrt. 25pp

SC202 316174/9 volt 400mA carr.
HC244R Stabilised version 4-90 carr. 30p

3-20 post 20p

12.50 post 25P

P500 9 volt 50OrnA
P11 24 volt 500rnA (chassis)
P15 26/28 volt 1 amp (chassis)
P1080 12v 1 amp (Chassis)
P1081 45v 0.9 amp (chassis)
P12 4/-12 volt 0-4-1 amp
SEIOIA 3/6/9/12 volt 1 amp (Stab.)
RP164 6/7//91121 amp (Stab.)

FIBRE OPTICS
0-01 Diam. Mono Filament £3-00
per 50 metre reel 0.13 Diam. 64
Fibres Sheathed. £1-00 per metre.
SPRAYS 15mm Dian, (Mares Tail
Spray £10-50 7mm. Diam. £5.00)

All types offered subject to availability.
Prices correct at time of press E & 0E.
10% VAT TO BE ADDED TO ALL ORDERS.
UK post etc. 15p per order unless stated.

4 -.r, lectronic omponents and Equipment 01-402.8381
309 PA - Disco - Lighting High Power Sound 01-723 6963
303 Bargains Store (Callers only)
Home and Car Entertainment Centres London arid branches now open
120 Shaftesbury Avenue. London Wt 01-437 9692
144 Burnt Oak Broadway. Burnt Oak. Edgware 01-9527402
190-194 Station Road. Harrow. Middlesex 01-6637788!9
354-356 Edgware Road. London W201-4r4r

All mail to
303 Edgware Road.
London W2 1 I3W
All stores open S am to
6 pm sia days a week
Hi-fi - Tape Equipment
Discount Stock List
free at all stores
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THIS MONTH'S SELECTION OF

GUARANTEED -TO -SPECIFICATION COMPONENTS
Everything Brand New *Attractive Discounts * Free Postage (U.K.)
TRANSISTORS
and semi -conductors of many types from simple
diodes to ICS photo -sensitive devices, threshold
switches, etc. etc.
MINITRON DIGITAL INDICATORS
3015F Seven segment filament. compatible with
standard logic modules. 0-0 and decimal point;
9mm characters in 16 lead DIL (some alphabetical
symbols available) Et 20
Suitable BCD decoder driver 7447 £1.15
3015G showing -I- or - & 1 & dec. pt. £120

CAPACITORS
DALY ELECTROLYTIC
In cans, plastic sleeved
1000mFi25V 28p 50130;25V 629
1000/50 41p 5000/50 51-18
2000'50 57p 50001100 £..291
2200/100 £1 -56
POLYESTER TYPE C.280
Radial leads for P.C.B. mounting. Working voltage
250V d.c.
0-01. 0.015, 0.022, 0.033, 0.047 ea. 3p
0.0613, 0,1, 0-15 ea. 4P
0-22, Op; 0-33 7p; 0.47 dp; 0.68 11p; 10 14p:
1-5 21p; 2.2 24p
SILVERED MICA
Working voltage 500V d.c.
Values in pFs-2.2 to 820 in 32 stages ea. 6p
1000, 1500 7p; 1800 89; 2200 10p; 2700, 3600 12P;
4700, 5000 15p; 6800 20p; 8200, 10 000 25p
TANTALUM BEAD
0.1, 0.22, 0.47, 1.0 mF/ 35V. ea. 13p
2-2/16V, 2-2135V. 4.7/16V, 10/6-3 ea. 13p
4.7/35V, 10.16V, 22;63V ea. 16p
10/25V, 22/16V. 47/6-3V 100/3V ea. 18P
POLYCARBONATE
Type 942540 Working Voltage -250V
Values In rnF;
0.0047,  0.0068; 0 -0082; 0'01; 0.012; 0-015 ea. 39
0-018; 0-022; 0-027; 0.033; 0039; 0-047; 0.056
0.068; 0.082; 0.1 ea. ap
CERAMIC PLATE
Working voltage 50V. d.c.
In 26 values from 22of to 6800pF, each, 2p

POTENTIOMETERS
ROTARY. CARBON TRACK. Double wipers
for good contact and long working life
P.20 SINGLE linear 100ohms to 4.7megohins, ea. 149
P.20 SINGLE log. 1Kohms to 2.2megohms. ea. 14p
JP.20 DUAL GANG lin. 4.74ohms to 2.2rnegohms.

ea. 48p
JP.20 DUAL GANG log. 4.74ohrne to 2.2megohms,

ea. 489
JP.20 DUAL GANG Log/antilog 10K, 22K, 474,

1 megohm only ea. 48p
JP.20 DUAL GANG antilog 10K only 489
2A DP mains switch for any of above 14p extra.
Decades of 10, 22 and 47 only available in ranges
above.
Skeleton Carbon Presets Type PR, horizontal or
vertical 89 each.
SLIDER
Linear or log. 4.74 to 1 meg. in all popular values

ea. 309
Escutcheon plates, black, white or light grey. ea. 10P
Control knobs, bik/whtlred/Yel/grn/blue/dk. grey/It.

grey ea. 7p

JACKS AND PLUGS
Sockets
2 -circuit unswitched S1/SS 12p
2-cIrcult /2 break contacts S1/BB 15p
3 -circuit unswitched (Not GPO) S3SSS 17p
3 -circuit with 3 break contacts S3/686 20 20p
2 circuit with chrome nut and black/whlte/red/green
or grey unswitched SS/SS 16p
with 2 break contacts 55/156 20p
Miniature 3.5mm 2 -circuit, (black) 2 br. cont 26/813

gp
Plugs
2 circuit screened top entry Pt
side entry SEP1
Line socket mono 231
Line socket stereo 244
3 circuit unscreened, bl/greyfwh. P4
2 circuit, unscreened. bIlwhitred/bligrnigry P2
3 circuit screen top entry P3
side entry SEP3
Miniature 3.5mm 2 -circuit screened P5
Min. 3.5mm 2-circ. unscrnd. various colours P6

24p
36p

45p
NORTHERN BRANCH: 680, Burnage Lane, Burnage, Manchester M19 1NA

36p Telephone (061) 432 4945 Shop hours 9-1 p.m. 2-5.30 daily: Sat 9-1 p.m.
Please quote Dept. EE.6 when writing.
U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA, P.O.
Box 27, Swarthmore PA 19081.

INSULATED SCREW TERMINALS
In moulded polypropylene, with nickel plate on
brass. With insulating set, washers. tag & nuts.
15A;250V in blk/brwn/redlyeligrn/bligry/wh.
Type TP.1, ea. 14p
Suitable plugs Type TP4, 4mm each 7p

Type TP2, 2mm each 4p

ZENER DIODES
Full range Egit values: 400mW: 2.7V to 33V,I4p each;
1W: 6-8V to 82V, 21p each; 1.5W: 4.7V to 75V.
48p each. 20W: 7-5V to 75V, 69p each. Clip to in-
crease 1.5W rating to 3 watts (type 266F), 5p.

RESISTORS
Code Watts Ohms 1 to 9 10 to 99 100 up

(see note below)
C 1,3 1.3 11 0.9 nett

C 34
1-31.5

1-1
090:9 nett

C nnettt
C 12

C 1

MO 1/2
3-2 1.92 nett
4 2-3 nett

WW 1 9
WW 3 7 5
WW 7 8 8

EV CATALOGUE
2nd printing

112 pages, thousands of items; Illustrations;
diagrams; much useful technical information.
The 2nd printing of this catalogue has been
updated as much as possible on prices. It
costs only 250 post free and Includes a refund
voucher for 25p for spending when ordering
goods list value £5 or more.

4:7-4704
4.7-10M
4.7-10M
4.7-10M

10-1M
0.22-3-9

1-10K
1-10K

1.2
2.5
3.3
9
7
9

Codes:
C - carbon film, high stability, low noise.
MO - metal oxide, Electrosil TR5, ultra low noise.
WW - wire wound, Plessey.

Values: All E12 except C C SW. and MO 2W.
E12: 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82

and their decades.
E24: as E12 plus 11, 13. 16, 20, 24, 30, 36 43, 51,

62, 75, 91 and their decades.

Tolerances:
5% except WW 10% -L-0-050 under 10Q and

MO 3W 2%.

Prices are in pence each for quantities of the
same ohmic value and power rating. NOT
mixed values. (Ignore fractions of one penny
on total value of resistor order.) Prices for 100
up in units of 100 only.

VEROBOARD
Copper clad 0-1 matrix -2.5 x 3.75 ins. 27P: 3.75 x
3-75 ins. -30p: 2.5 x 5 Ins. -30p: 3-75 x 5 ins. -33p.
Copper clad 0-15 in. matrix 25 x 3.75 ins. -20p:
3.75 a 3-75 ins. -30p: 2.5 x 5 ins. -30p: 3.75 x
5 ins. -36p.
Vero spot face cutter (any matrix) 48p.
0-040 pins (for 0.1 matrix) per 100-36P.
0.052 pins (for 0.15 matrix) per 100-38p.

ELECTROLYTICS
Axial Lead

0
uF 3V 6-3V 10V I6V
47

ELECTRO liala LTD

I.0
2.2
4.7

10
22
47

100
220
470

1,000
2,200
4,700

10,000

25V 40V 63V
Ilp

13p
9p
Bp
9p
Ilp
15p
26p
42p

8p
8p

10p
13p
189
30p
46p

8p
9p
8p
9p

10p
13p
239
39p

I 1 p

Sp
13p

10p
lip
17p
26p
44p

I 1 p

Bp
89
9p
9p

10p
13p
20p
379
S8p

lip
8p
9p
Bp
Bp

10p
Ilp
17p
25p
4110

Sp
9p
89
8p

10p
129
17p
24p
alp

100y
Bp

9p
8p
Bp

10p
13p
19p
28p
45p

KNOBS
In a great variety of modern types, fork' shaft, from
plastic to Solid aluminium including pointer and
numbered types.
CONNECTORS
DIN from two way to 7 way plugs and sockets, phone
types mains connections, etc. etc. Page 88 in Cata-
logue 7

BAXANDALL SPEAKER KIT
As designed by P. J. Sarandon and described
originally In "Wireless World." Simple to
assemble, fantastically good results and a greater
money saver. Carries 10 watts RMS, 15 ohms
impedance. Size 18In x 12in x 10In. Complete kit,
including pack -flat cabinet, £14-90.
The size and weight of this product obliges us to
charge 70p part cost of carr. in U.K.
Equaliser Assembly, £2.30.
Loudspeaker Unit 59RM109. 5245.
Cabinet Kit (to Barandall design), £1045.
Cross -over choke for additional bass unit in full kit
above. £1-30.

This is EP Service
DISCOUNTS
Available on all Items except those shown with
NETT PRICES. 10% on orders from £5 to £14.99.
15% on orders £15 and over.

PACKING AND POSTAGE FREE
in U.K. For pre-oald mail orders, except Baxandall.
For order list value £2 and under there is an
additional handling charge of 10p.

GUARANTEE OF QUALITY
All goods are sold on the understanding that they
conform to manufacturers' specifications and
satisfaction is guaranteed as such -no relects,
'seconds' or sub -standard merchandise Is offered
for sale.

GIRO ACCOUNT No. 38/671/4002
Prices quoted do not include V.A.T., for
which 10% must be added to total nett
value of order. Every effort Is made to
ensure correctness of information and
prices at time of going to press. Prices
subject to alteration without notice.

18p
53p
5510

13p
10p

All postal communications, mail orders
etc. to Head Office at Egham address,
S.A.E. with enquiries requiring answers.

28, ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB

Telephone Egham 3603 Telex 264475 Shop hours 9-5.30 daily: Sat. 9-1 p.m.
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C FOR AUDIO
ON A BUDGET

(PUSH BUTTON' The first time Motor"

la CAR RADIO KIT
maga.z

ommaine
have

nted a push
button car radio for
their Top Ten
Accessory Awards

NOW BUILD YOUR OWN AWARD
WINNING PUSH BUTTON CAR RADIO

Technical specification:
1.) Output 2.5 watts R.M.S. into 8 ohms. For 12 volt

operation on negative or positive earth.
2.) Integrated circuit output stage, pre built three stage

IF Module.
Controls Volume, manual tuning and five push buttons for
station selection, illuminated tuning scale covering full
medium and long wave bands.
Size Chassis 7 ins. wide, 2 ins. high and 4..,s ins. deep approx.

QUALITY -SOUND(*)
FOR LESSTHANi19.00

NOM: The ability to solder on a printed circuitboard is
necessary to complete this kit successfully. Circuit diagram
and comprehensive instructions 55pfree with kit.

Car Radio Kit
f6.60 55p. postage Et packing.
Speaker including baffle and fixing strips

£1.65 23p. postage Et packing.
Recommended Car Aerial - fully retractable and locking.

£1.35 post paid.

Stereo 21 easy to assemble audio system kit. - no soldering
required. Includes :-
BSR 3 speed deck, automatic, manual facilities together with
ceramic cartridge.
Two speakers with cabinets.
Amplifier module. Ready built with control panel, speaker leads
and full, easy to follow assembly instructions.

Far the technically minded:-
Specifications:
Input sensitivity 600mV:Aux. input sensitivity 120mV: Power
output 2.7 watts per channel: Output impedance 8-15 ohms.
Stereo headphone socket with automatic speaker cutout.
Provision for auxiliary inputs - radio, tape, etc., and outputs for
taping discs. Overall Dimensions. Speakers approx.
15;" / 8" / 4". Complete deck and cover in closed position
approx.15;" / 12- 6-. Complete only £18.95
Extras if required. ,11.110 p It p.
Optional Diamond Styli L 1 .3 /
Specially selected pairof stereo headphones with individual
level controls and padded earpieces to give optimum
performance, £3.85.

DISCO 50

DISCO

AMPLIFIER
Reliant Mk IV Mono Amplifier, ideal for the

small disco or house parties.
Outputs 20 watts R.M.S. into 8 ohms (suitable

for 15 ohms).
Inputs .5 Electrically Mixed Inputs. .3

Individual Mixing controls.' Separate bass
and treble controls common to all 5 inputs.

*Mixer employing F.E.T. (Field Effect Transis-
tors). *Solid State Circuitry. *Attractive Styling.

INPUT SENSITIVITIES

1) Crystal Mic or Guitar 9mV. 2) Moving coil
Mic or Guitar 8mV. 3), 4), 5) Medium output

equipment (Gram. Tuner, Monitor, Organ, etc.)
- all 250mV sensitivity.

AC Mains 240V. operation,
Size approx.12i ins, 6 insx3; ins

f15.00 ± Sop.
postage ft packing

45 WATT R.M.S. MONO DISCOTHEQUE AMPLIFIER
Ideal for Disco Work. Output Power: 45 watts R.M.S. Frequency
Response 3dB points 30Hz and 18KHz. Total Distortion: less than
2% at rated output. Signal to noise ratio: better than 60dB. Bass
Control Range: 13dB at 60Hz. Treble Control Range: 12dB at
10KHz. Inputs: 4 inputs at 5mV into 470K. Each pair of inputs
controlled by separate volume control. 2 inputs at 200mV into
470K. Size: 194 102 8ins. approx. Amplifier f27.50 --f1.50 p. t p

Special Offer: Disco 50 plus two 15" E.M.I. speakers type 14A/780
(as illustrated on opposite page). Complete f57.00- £4.00 pEtp.
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/* COMPLETE(*) 4x)
40 Watt Amplifier.

STEREO SYSTEM
Viscount R102 now 20 watts per channel.
System I includes.
Viscount III amplifier- volume. bass. treble
and balance controls. plus switches for mono/
stereo onjoff function and bass and treble
filters. Plus headphone socket.
Specification
20 watts per channel into 8 ohms.
Total distortion zu 10W 1 kHz 0.1%. P.11.1 (for
ceramic cartridges) 150mV into 3 Meg. P.0.2
(for magnetic cartridges) 4n)1/4; lkHz into 47K.
equalised within 1dB R.I.A.A. Radio 150mV
into 220K. (Sensitivities given at full power).
Tape out facilities: headphone socket, power
out 250mW per channel. Tone controls and filter
characteristics. Bass: -12dB to -17d8
60Hz. Bass filter: 6dB per octave cut. Treble
control: treble -12dB to -12d8:it 15kHz.
Treble filter: 12d8 per octave. Signal to noise
ratio: (all controls at max.) -58dB.
Crosstalk better than 35dB on all inputs.
Overload characteristics better than 26dB on all
inputs. Size approx. 131",...9"...3k".

Garrard SP25 deck, with magnetic cartridge,
de luxe plinth and hinged cover.

Two Duo Type II matched speakers -
Enclosure size approx. 171"  104" 6" in
simulated teak. Drive unit 13", 8" with parasitic

tweeter Complete System £51.00

£69.00
System II
Viscount III amplifier (As System I)
Garrard SP. 25 (As System I)
Two Duo Type IIIA matched speakers-
Enclosure size approx. 31" x 13" r 111".
Finished in teak veneer. Drive units approx.
131-: 81 -with HF speaker. Max. power
20 watts. 8 ohms. Freq. range 20Hz to 20kHz.

Complete System f69.00
PRICES: SYSTEM 1
Viscount III R 102 amplifier
2 Duo Type II speakers

Garrard SP25 with
MAG. cartridge de luxe plinth
and hinged cover

E24.20 El p & p
£1400 -)-E2-20 p & p

f 21.00 - £1.75 p p

total £59.20

Available complete for only £5100+13'50 P. bP

PRICES: SYSTEM 2
Viscount R102 amplifier £2420 11.00 p & p
2 Duo Type WA speakers £39-00 14-00 p. 8 p
Garrard SP25 with
MAG cartridge de luxe plinth F21.00 11 -75 p. & p.
and hinged cover

total E8420

Available coniplete for only f69.00+E4

EMI SPEAKERS AT FANTASTIC REDUCTIONS
THE ULTIMATE COMPLETE SPEAKER SYSTEM
EMI LE 315 listed price £86.00

4 professional standard five way speaker
system with enclosure giving top quality
performance.
Enclosure Dimensions
approx. (31t. 2ft. 111.I.

Drive Units
Hand built -1S" diameter bass with 3"
voice coil, - two 5' diameter Mid Range
units. - two 31,;" HF. units. plus matching
crossover panel with two variable
potentiometers for mid and high frequency
adjustment.
Power Handling
Continuous rating 35 W rms.. Peak power
rating 70 W.
Frequency Response
20 Hz 20,000 Hz. Imp. 8 ohms.

15" 14A/780 BASS UNIT
Bass unit on a rigid diecast chassis.
Superior cone material handles up to 50
watts RMS. and is treated to give a smooth
frequency response. Resonance 30 Hz, flux
density 360,000 Maxwells. Impedance at
1 kHz is 8 ohms. 3" voice coil.

Recommended retail price f40.80.

Our price f45 -00+f3.50 p. Et p. OUR PRICE f1870 + f1-50 p Et p

BUILD YOUR OWN
STEREO AMPLIFIER(*)

For the man who wants to design his awn stereo - here's your chance to start.
with Unisound -pre -amp, power amplifier and control panel. No soldering
lust simply screw together. 4 watts per. channel into 8 ohms. Inputs: 120mV

(for ceramic cartridge). The heart of Unisound is high efficiency I.C. monolithic
power chips which ensure very low distortion over the audio spectrum.
240V. AC only. f7.54 -4- 55p. pap

Just write your order giving
your credit card number

DO NOT SEND
YOUR CARD

Mail orders to Acton. Terms C.W.O.
All enquires Stamped Addressed Envelope.
Goods not despatched outside U.K.

Leaflets available for all items listed
thus(*)
Send stamped addrested envelope.

960
KIT

Five matched speakers and crossover unit
for handling up to watts, frequency
response from 20 to 20,000 Hz.
Huge 19- 14" (approx.) high efficiency
Bass -Speaker with 16.500 -gauss magnet
built on a heavy diecast frame.
The four 10,000 gauss tweeters, each 31-,"
dia. approx.. are fed by the crossover which
critically adjusts signal for maximum
fidelity. Impedance at 1 kHz is 8 ohms.
Bass coil 2", others 0-5". Recommended
list price f44.00. OUR PRICEf19.50

+ f160p Et p Special Offer

8 TRACK CARTRIDGE
PLAYER'

Elegant self selector push button player for use with your stereo system.
Compatible with Viscount III systerrL Unisound module and the Stereo 21.

Technical specification Mains input, 240V, Output sensitivity 125mV
Comparable unit sold elsewhere at E24-00 approx.

Yours for only f10.95+ SOp. pit p

RI T V
Radio an TV Components (Acton) Ltd.

21 High Street, Acton, London W3 6NG /c
323 Edgware Road, London W2
Personal Edgware Road: 9a.m.-5.30p.m. Half day Thurs.

Shoppers Acton: 9.30 a.m.-5 p.m. Closed all day Wed.

NO OVERSEAS ORDERS
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Everyday Electronics Classified Advertisements
RATES: 9p per word (minimum 12 words). Box No. 20p. extra. Semi -display -£6.00 per single column inch. Advertisements must be prepaid

and addressed to Classified Advertisement Department, "EVERYDAY ELECTRONICS," I.P.C. Magazines Ltd., Fleetway House,
FarrIngdon Street, London EC4A 4AD.

EDUCATIONAL
CITY & GUILDS EXAMINATIONS.
Make sure you succeed with an ICS
home study course for C & G Electrical
Installations, Telecommunications,
Technicians and Radio Amateurs. Free
details from: -International Corres-
pondence Schools, Dept. 731M, Inter -
text House, London SW8 4UJ.
COLOUR TV SERVICING. Make the
most of the current boom. Learn the
technique of servicing Colour & Mono
TV sets through new home study
courses, approved by leading manufac-
turers. Also radio and audio courses.
Free details from: -International Cor-
repondence SChools, Dept. 731M2,
Intertext House London SW8 4UJ.
TECHNICAL TRAINING. Get the quali-
fications you need to succeed. Home
study courses in Electronics and
Electrical Engineering, Maintenance,
Radio, TV, Audio, Computer Engineer-
ing & Programming. Also self build
radio kits. Free details from:- Inter-
national Correspondence Schools,
Dent. 731M3, Intertext House, London
SW8 4UJ.

FOR SALE

TELEQUIPMENT OSCILLOSCOPE
S3IR and handbook £35. 'Choules, 43
Ashhrook Road, Old Windsor, Berks.
Windsor 62711.

RECEIVERS and COMPONENTS
COMPONENTS GALORE. Pack of 500
mixed components manufacturers sur-
plus plus once used. Pack Includes
Resistors, carbon and W.W., capaci-
tors various, transistors, diodes, iarim-

p.
mers, potentiometers etc. Send 11+10pM

and C CO-
PONENTS, StrathoreALEDONIANRoad, Thornton,
Fife.

SILICON TRANSISTORS. Unmarked,
untested, 25 for 35p. Silicon diodes,
tested, unmarked, 50VP.I.V 150MA,
30 for 35p. I. CIS 74 series untested,
unmarked, 25 for 35p. Why not try
a pack? 1 pack of each for 95p.
Selected Semiconductors, 17 Coniston
Way, Elm Park, Hornchurch, Essex.
SPECIAL PACK of components, 25
resistors, 10 diodes, 20 capacitors, all
tested and guaranteed. Also. contains
20 transistors, untested manufacturers
rejects. Send 50p to Felectronics, 6
The Grassin Carlisle.

3 ASS. M.C. METERS 2-3. £1.15 (27p).
WIRE ENDED NEONS 10-50p (100).
COPPER CLAD PAX. PANELS 5)".5-1" 0-40P
c.p. 7" X 9' 6-£1.25 C.P.
T.V.CONVERSEANCE PANELS 2 x AC128,3
slugged coils, 3 slide switches, 11 w.w, pots. 3
carbon presets. 2 ferrite chokes etc. £1 -10 c.p.
VALUPAKS P9 100 simIca cans 85p C.D. Send
10p for lists of others plus panels etc. Refund on
purchase.
7LB ASSORTED COMPONENTS £1.65 co..
2LB ASSORTED PANELS £1.65 c.p.

J. W. B. RADIO
2 Elernfield Crescent, Sale, Cheshire M33 INL
Postage in brackets Mall order only

TUNBRIDGE WELLS, components
from Teleservice, 108 Camden Road,
Tunbridge Wells, Kent. Telephone
31803.

SERVICE SHEETS
SERVICE SHEETS for Televisions,
Radios, Transistors, Record Players,
Tape Recorders, etc., from 5p with
free Fault -Finding Guide. Over 10,000
models available. S.A.E. enquiries.
Catalogue 20p and S.A.E. Hamilton
Radio, 47 Bohemia Road, St. Leonards,
Sussex. Telephone Hastings 425066.

MISCELLANEOUS
BEGINNERS, we exist for you. In-
struction, comonents, constructional
kits. Send S.A.E. to Electrolern,
Lyburn Lodge, Nomansland, Wiltshire.

LOUDSPEAKERS
Speakers, kits and
cabinetsfor D.I.Y.,

Hi Fi,P.A.,Disco,
etc. by EMI, Pane,
Goodmans,
Baker, Elac,
Richard Allan,
Wharfedale, etc.
Send for free

booklet"Choosing
a speaker"

WILMSLOW AUDIO
Dept. H. Swan Works. Bank Souare,

Wilmslow, Cheshire SK9 IHF
Tel. Wilmslow 29599

PRESSURE SWITCH PADS size 8in
x 21in. Suitable for your alarm sys-
tems. Price 90p each, plus postage and
packing. Phelmetrics, 233 Seymour
Grove, Manchester M16 9QS.
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. ELECTRONIC
MAIL ORDER (BURY) LTD., Bridge
Street, Ramsbottom, Bury, Lancs.

WIRE
H.C. Copper, P.V.C. Insulated 24

A.W.G. (0.2 m.m.z) in P.V.C. Colours
Black, Yellow, Blue or White. Reels
8ozs £095; lib E1-80; 2lbs £350; 4lbs
£6.75 including VAT and postage
larger Reels available C.W.O.
H. A. WAINWRIGHT & CO. LTD.,
9A Farncombe Street, Farncombe,
Godalming, Surrey.
Tel: Godalming 23545.

SUPERB INSTRUMENT cases by
Bazelli, manufactured from heavy
duty PVC faced steel, choice of 70
types; send for free list: Bazelli In-
strument Cases, Dept 24, St. Wilfrid's,
Foundry Lane, Halton LA2 6LT, near
Lancaster

INSTANT
HEAT

This Solder g Gun is a MUST
for D.I.Y. Mrs. Motorists,
Mechanics, etc. A rugged.
strong construction that will
last a lifetime. Now you can
do all those repairs that
would normally coat you £'e
at any electrical shop. Voltage 240 A . 50c/s. LIMITED
QUANTITY AVAILABLE Similar product sells at
E4-50. C.W.O. Immediate despatch_ Refund it not
delighted.

V.G.S. INTERNATIONAL (SGE10)
Pickworth, Sleaford, Lincolnshire.

CONSTRUCTION AIDS. Screws, nuts,
spacers, etc., in small quantities.
Aluminium panels punched to spec. or
plain sheet supplied. Fascia panels
etched aluminium to individual re-
quirements. Printed circuit boards -
masters, negatives and boards, one-
off or small numbers. Send 6p for list.
RAMAR CONSTRUCTOR SERVICES,
29 Shelbourne Road, Stratford -on -
Avon, lArarks.

71b BARGAIN PARCELS
Hundreds of new resistors, capacitors, Dots,
switches. Also crystals, computer panels &
loads of odds & ends. Only £1-65 (40P)

VERSATILE POWER UNIT
Contains Mains Transformer, 2A Thermal Cut -
Out and Bridge Rect. Will give 1-7-10-5V output
with 2 extra capacitors (provided). Ideal for Nick -
Cad Battery Charger, 5V TTL supply, Cassette
or Radio, etc. Brand new with Information
87p (20p).

3W TAPE AMPLIFIERS
Vary sensitive 4 valve amplifier with tone &
volume controls giving 3 watts into 3 ohms.
Only £1.65 (400): Also available In cabinet with
7 x 4- speaker and non-standard tape deck.
Mains_ operated, fully tested. £3 (£1 up to 200
miles, £1.20 over) Suitable cassette £1 (30P).
Spare head 309.

FERRIC CHLORIDE
Anhydrous to mil -spec. 1I6 50p (20p) 31b 0.20
(30p), 1016 £3-50 (60p).
SURPLUSCOMPONENTS: 500 asstd resistors
£1 (20p): 300 capacitors all typos £1 (30p); 25 10X
crystals 75p (20p); 40 asstd. pots £1 (30p).
VAT NOT INCLUDED -ADD 10% TO TOTAL.
Carr in brackets, small parts 49. SAE List.

GREENWELD ELECTRONICS [EE2]
24 Goodhart Way, West Wickham, Kent
BR4 OES.
Shops at 21 Deptford Broadway, SEt.
Tel 01-692 2009 & 38 Lower Addlacombe Rd,
Croydon.

MINI MAINS TRANSFORMER 30 x
30 x 37mm. Cool, quiet, British. Pri.
220/250V. Type MT3, 3-0-3V rms,
300mA, £1. MT7, 120mA, £1.
VAT included. Use MT3 for 3V or
6V rectified d.c., MT7 for 9V or 18V.
Circuits supplied. Mail order only, UK
post 5p per order. Amatronix Ltd.,
396 Selsdon Road, South Croydon, Sur-
rey CR2 ODE.

DON'T LOOK
unless you can resist the temptation to
get these super 'attention -getters':
* Pocket -sized MAXI -VOLT Big

}inch Spark Generator (instant
15,000 volts!). Ready-made, needs
no batteries. Carry it around any-
where. Only weighs about 3 oz.
(85g.) send EI.35 for your Maxi -
Volt now!

* Unique TRANSMITTER1RE-
CEIVER Kit. No licence examina-
tions or tests required to operate
this transistorised equipment. Easy
to build. Get transmitting. Send
E590 for yours now!

* Psychedelic MINI -STROBE Kit.
Take a pocket -sized lightning storm
to Disco's and parties. 'Brain -freeze'
'em with vari-speed stop -motion
flashes. Includes super case too.
Send E220 now!
(All prices include V.A.T., packing,
and postage.)

Send remittance to:
BOFFIN PROJECTS,
4 CUNLIFFE ROAD.

STONELEIGH, EWELL, SURREY
(Mail order U.K. only)

Or for more details, send 20p for lists,
plus free design project sheet.
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A BONANZA FOR CONSTRUCTORS -
B. B. SUPPLIES OFFER

CURLIES, 5ft., 3 -core, 15p ea. 4 -core, 20p ea.
STRAIGHT Cords. 25ft.. 4 -core, 250 ea. DIODES.
Silicon, CV7040 (OA 202), r leads 4 for 25p
DIALS, (GPO Type), plastic face, metal mech. 30p
ea. TRANSISTOR panels, type M4, comprising:
5 BCY34, 4 ACY 17 diodes, resistors & capacitors
(ex new equipment-rel. long leads) 500 ea. IN-
TRODUCTORY OFFER: 1 of each above plus sur-
prise Item for £1-25t (offer ends 31-7-74) MONEY
back guarantee -prices inc. VAT and pp. ORDERS
or SAE for complete list to: -

38, HEATHWOOD GARDENS SWANLEY
KENT BR8 7HN

Newest, neatest
system ever devised for scoring small
parss and components; resistors.
capacitors, diodes, transisto s, etc.
Rigid plastic units, interlock together in
vertical and horizontal combinations. Trans-
parent plastic drawers have label slots Build up
any size cabinet for wall, bench or table cop.
SINGLE UNITS (5' 2;" 22") £1.75 Dozen.
DOUBLE UNITS £3 -00 Dozen.
TREBLE (3D) £2 90 for 8.
DOUBLE TREBLE 2 drawers in one outer
case (602) £4.25 for 0.
EXTRA LARGE SIZE (601) £3.90 for 8.
PLUS QUANTITY DISCOUNTS'
Order £10 and over Deduct 5% in the £.
Order £20 and over Deduct 71% in the £.
Order £50 and over Deduct 10% in the E.
Add 35p P. & P. to all orders under £10.
Orders over £10 PIPIC free.
Please add 10% VAT to total remittance

(Dept. EE6). 124 CRICKLEWOOD BROAD-
WAY, LONDON N.W.2

01-450 4844.

CONTACTLESS ELECTRONIC
IGNITION BY MOBELEC

(-)

FROM piq.nc
ONLY L la Ovi,1

We break the price barrier with
this trouble -free inductive dis-

f
charge contactless ignition which
replaces contact points by a solid-
state trigger -head giving high
energy spark for excellent cold -
weather starting and super -
smooth tick -over. Designed for 4

or 6 cylinder neg. earth cars at a price you can afford. Easy
to fit, clear illustrated instructions, free fitting kit. State
model, make and year. Other Mobelec capacitive discharge
E series models available. Mobelec E series for high per-
formance engines. 4 & 6 cylinder NEG. AND POS. EARTH.
£22.82.8 cyl. £24.75. Post free.

Dept EE:6 226 Mary Street,
SILHILL PRODUCTS Birmingham B12 9RJ. Tel:

02440 3600.

r- CRS! q
A770.7 RAgE_UPIO 1. 

>11I

Precision tool using combination at
butane and compressed oxygen or
micronox. A pencil lead thin Came size.
Adjustable to 5,000.F. Cute metals,
welds. brazes and solders gold, silver.
Ideal electricians, opticians.
silversmiths, modelling, Jewellery, clock -
makers. Up to 40 minutes' use on toe)
aupptied. Replacement set of 2 micro -
non, 1 butane cylinder, 81.50 extra inc.
Post. Our Price 41315 35P D. & P.
Send £13-80.

/WOE TIP.

See close-up work
with less eye strain
& fatigue. Light-
weight adjustable
headband. PowerSul
optically ground
leases from Con-

tinental glass -works. Can be worn over
normal glaases. An essential aid in
modelling, industry, home and work-
shop. Stamp collecting. Jewellers
watchmakers and any fine work

x magnification. £8-85 40p.
p. 8 p. x model 850 extra. State
model.

TWLY-BEAM SPEC -LAMP - Worn just like a pair of spectacles. Two powerful
spot lamps illuminate working area. Can be worn with Binocular Magnifier. Ttattes-Y
operated. Only £2-75 -r 100 12. & p. bend £2-85.
JOHN DUDLEY 8, CO. LTD. (Dept. EE6), 301 Cricklewood Lan.,
London, NW2. Tel.: 01.458 5917. Callers welcome. Easy Parking.

YATES ELECTRONICS
(FLITWICK) LTD

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

BEDFORD.
RESISTORS
5W Iskra high stability carbon film -very low noise-caplessi construction.
IV/ Mallard CR25 carbon film -very small body size 7.5 x 2.5 rnm.
5W 2% ELECTROSIL TRS.
Power Values Price
watts Tolerance Range available 1-99 100-1i 5% 4.711-2-2m11 E24 1.3p 1'1P

10% 3 -3M12 -10M12 E12 1-3p 1-1p
2% 100-1M0 E24 3 -Sp 3p

10% 10-390 E12 1.30 11p
5% 4.70-1M4 E12 1-3p tip

4 10% 10-100 Ei2 8p 7p
Quantity price applies for any selection. Ignore fractions on total order.

DEVELOPMENT PACK
0.5 watt 5% Iskra resistors 5 off each value 4.712 to 1 MD.
El2 pack 325 resistors 82-40. E24 pack 650 resistors £.4-70.

POTENTIOMETERS
Carbon track Skil to 2M0, log or linear (log 1-W. 1 in iW).
Single, 14p. Dual gang (stereo), 49p. Single D.P. switch 28p.

SKELETON PRESET POTENTIOMETERS
Linear; 100, 250, 50012 and decades to 5M12. Horizontal or vertical P.C. mounting
(0.1 matrix).
SUb-miniature 0.1W, 5p each. Miniature 0-25W. 7p each.

SMOKE AND COMBUSTIBLE GAS DETECTOR -0D1
The GDI Is the world's first semiconductor that can convert a concentration of gas
or smoke into an electrical signal. The sensor decreases its electrical resistance
When it absorbs deoxidizing or combustible gases such as hydrogen, carbon
monoxide, methane, propane, alcohol, North Sea gas, as well as carbon -dust
containing air or smoke. This decrease Is usually large enough to be utilized
without amplification. Full details and circuits are supplied with each detector.
Detector GD1 £2. Kit of parts for mains operated detector, Including GD1 but
excluding case £5.60. Suitable case £1-10. Kit of parts for 12 or 24V battery
operation, including GD1 and PC Board E7-70. As above for PPG battery £6.90.
Note: the battery operated kits Incorporate our patented circuit to minimise
battery drain -typically 90mA for 24V.

PRINTED BOARD MARKER 97p
Draw the Warmed circuit onto 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.

C.W.O. PLEASE. POST AND PACKING
PLEASE ADD 10p TO ORDERS UNDER £2,
Catalogue which contains data sheets for most of the
components listed will be sent tree on request.
10p stamp appreciated.

Callers Welcome Mon. to Sat. 9 a.m.-5 p.m.

PLEASE ADD 10% VAT
MULLARD POLYESTER CAPACITORS C296 SERIES
160V: 0.0121F, 0.015AF, 0-022µF, 0.033AF, 0.047AF, 0-068µF, 3p. 0 1AF, 34-p. 0-15AF, 4ip
0.22AF. 5p. 0-334F, 6p. 0.47µF, 71-p. 0.68AF, 11p. 1.0AF, 13p.

MULLARD POLYESTER CAPACITORS C210 SERIES
250V P.C. mounting: 0.01AF, 0.015AF, 0.022,1F, 3p. 0.033AF, 0.047µF, 0.068AF. 3-59. 0.1µF
4p. 0.15A.F, 0.22AF, 5p. 0.331.F, 65p. 0.47AF , 8;9. 0.68AF, 11p. 1.09F 139. 1.59F, 20p.
2-29F. 24p.
MYLAR FILM CAPACITORS 100y: 0.001µF, CERAMIC DISC CAPACITORS
0.002,1F, 0-005AF, 0-011.F, 0.02AF, 3p. 0.04AF, 100AF to 10,000AF, 2p each.
005µF, 0023µF, 01µF. 4p.

ELECTROLYTIC CAPACITORS
(A.Fv) 1-63.1-5:83,2-2/63,3-3163,4-7)63.6-S/40,6-8163, 10/25,10163, 15/16, 15/40, 15/83. 22110,
22/25, 22/63, 33  6. 3, 33)16, 33/40, 47/4, 47/10, 47/25, 47/40, 68/6.3. 68(16, 10014, 100/10, 100/25.
15016.3. 150/16, 220/4, 22016.3, 220/16, 330/4, 6p. 47/63, 100/40, 150/25, 220125, 330110, 470/6-3
7p. 68/63 150/10, 220/40, 330/16, 1000/4, 10p. 470/10, 680/6.3, 119. 100/63, 150/63. 220/83,
1000/10, 12p. 470/25, 680/16, 1500/6.3, 139. 470,40, 680125, 1000/16, 1500/10, 2200/6.3, 18p.
330/63, 680/40, 1000/25, 1500/16, 2203/10, 33006.3, 4700/44, 21p.

SOLID TANTALUM BEAD CAPACITORS
0-1AF 35V 2.2F 35AV

0.22µF 35V 4-7F 3.5AV

0.47AF 35V 0 -OF 25AV
1.0AF 35V 100 25AV

22AF 16V
33AF 10V
471,0 6.3V

100AF 3V

12p

vEROBOARD

32
2+ x 5
33x32

5

11;

17 x 33 (plain)
17 x 2+ (plain)

x 5 (plain)
21 x 32 (plain)
Pin insertion tool
Spat face cutter
Pkt. 50 pins

01
24p
2Sp
28p
32p
85p

1209
76p

62p
52p
209

0.15
200
28p
28p
32p
67p

108p
52p
410
12p
tip
62p
52p
20p

JACK PLUGS AND SOCKETS
Standard screened 28p 2.5rnm Insulated
Standard insulated 3.5mm insulated
Stereo screened

18
40pp 3-5mm screened

Standard socket 20p 2.5mm socket
Stereo socket 309 3-5mm socket

D.I.N. PLUGS AND SOCKETS
2 Din, 3 pin, 5 pin 1800, 5 pin 2400, 6 pin, 7 pin
Plug 12p. Socket Op.
4 way screened cable. 25pimetre.
6 way screened cable, 309; metre.

12o
12p
16p
11p
11p

BATTERY ELIMINATOR 81.70
9V mains power supply. Same size as PP9 battery.
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x MULLARD 4WATTHI-FI
.1 AMPLIFIER

nal FOR ONLY

neo
Sensational "once In a Wetinie offer- because
Bullard over-produced-definitcly not repeatable
once our stocks (now over half sold) are cleared.
HI -Pi 4 transistor amplifier complete In case
ready to use. bah. car or maim; operated-freq.
range 00hz-15Xhz-oistortion better than -2%.
Comes complete with guarantee and data FREE
to plirchamax. Great handbook published by
Bollard 'Yells all yon need to knave' to build

your own stared. PO -St and TAT 33p. Pair of

speakers for :same £380.

EXPERIMENTER PRINTED
CIRCUIT KIT
BUILD 60 INTERESTING
PROJECTS
CONTENTS: (1) 2 Copper Laminate Boards
411n. x 2)in. (2) I Board for Matelbox Radio.
(3) 1 Board for Wristwatch Radio, etc. (4) Resist.
(5) Resist Solvent. (6) Etchant. (7) Cleanser/
Degreaser. (8) 14.page Booklet Printed Cinniffs
for Armatenr, (9) 2 Miniature Radio Dials SW!
MW/LW. Also free with each kit; (10) Essential
Design Data Circuity, Cliadvie Plana, eta. lot

Cl TRANSISTORISED PROJECTS. Circuits to
snit everyone's reendrements. Price £1, pest paid.

orma 10 -
NMI Ntu.. 1°4'Marl

MINIATURE SEALED RELAY
American made. Our Ref. Nn.
REL Al. Measures only 1" wide o

thick and 0" high and Ws a
double change over, we don't
know the contact rating but
estimate this at 2/5 amps. The
coil resistance is 600 ohms and
9-12 volt will clone it. Ideal for
models and miniaturimi equip -
me ff. It's a plug_ in relay hot we
simply complete with hate. Prier
38p each including ham,

MAINS TRANSISTOR
POWER PACK
Vesignrd to operate transistor cols and amplifiers.
Adjustable output tiv., 9v., 12 volts for up to
500mA (class It working). Takes the place of any
of the following batteries: PM, PP3, 1'P4, PP6.
Pry. Pt's, and others. Kit eornprlses: mato.
transformer rectifier, smoothing and load resistor.
condensers and instructions. Real snip at only
£1.40, play 20p postage.

THIS MONTHS SNIP
CASSETTE TAPE PLAYER
With remote con -
trot dynamic
microphone. A --
really first class
Japanese made
battery operated
tape recorder and
player. Push but-
ton operated and
with automatic
level control of recording. Takes standard cas-
settes and has device which prevents Pre-
recorded cassettes hying wiped clean or acei.
dentally re-recorded. Separate jacks for the
microphone which has motor atopiatari switch
and for reosrding from radio and fee being
powered by external mains unit. Nice tnrie and
complete with batteries and carrying handle. A
bargain at 29.95 phis 85p Post etc.

ONLY

Ell
FOR,

1.6
ELECTRIC MOTORS

7 Powerful battery motors as need in raring
cars and power model, Output and typos vary
to make them suitable for hundreds of different
protects -tools, toys, models, etc. All brand new,
reversible and for lir to 12 v. Bats, wiring dia-
grams included. Post and VAT 30p.
FREE. Details of how to make miniature power
station.

J.BUWELECTRICAL)LID.
(Dept.EE) 7 Park Street,
Croydon CRO 1YD. Callers to:
102/103 Tamworth Rd. Croydon

INSTRUMENTAL

AUDIO

EFFECTS
SUPER "FUZZ" UNIT KIT. CONNECTS

BETWEEN GUITAR d AMPLIFIER. OPER-
ATES FROM 9v BATTERY (not supplied).
ALL COMPONENTS AND PRINTED CIRCUIT
BOARD WITH FULL INSTRUCTIONS. KIT
PRICE: £2136 post paid.

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

ENABLES YOU TO CREATE PHASE

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

TIONS. KIT PRICE: £2.86 post paid.

MAIL ORDER ONLY.

S.A.E. ALL ENQUIRIES.

DABAR
ELECTRONIC
PRODUCTS

98a, LICHFIELD STREET,
WALSALL, STAFFS. WS1 tUZ

ELE EifiCI is
Electronic fun for all ages

THE MOST vrASATILL ELUTRCNIAll_dii§x

All components are baautirully enompeulaten
in unbreakable transparent plastic blocks. -

Perfect connections arc made UITFUUT
SOLDERING, SCREWING OR 110151.

INCREDIBLE VALUE. Build, dismantle and
rebuild projects any number of times and
invent your oun experiments too.
COMPLETELY SAFE Instructive and FUN - ell
kits operate from 9v. battery only.

VALUABLE MANUALS included uith e,ory kit.

Lte

knouledge is
squired, even uith the

largest kits.

Kit 2A-30 projects 110.45
7dra.,amol are,slares ,
micrOphoneo,morse, etc.

Kit 3A-100 pro jectsE2C.45
Ae 2A plus electronic
birdayeats,sirene,organs.
detronoveyquns,light and
sound,burclor alaresetc

300-105 project. £21.25
17-7A plus solar call
experiments and complete
sophisticated control
panel,. etc.

4409-150 projects f23003
Ii-TADX plus Relay and
eater experiments: ion
concentration. -, volume-;
output-, field intensity-,
volt-,resiatance meter*,
ammeter, i 1 1 umineanter ,ctm
and many many mar_.

A00 -0N parts and manuals
available as required.

7hc three larger Oita
include Flectrical
experiments too.
All prices include 9ettery,tat7 4 p.S n-
CneCUsin.C.(er Ep. for literature) to:

Satisfaction guaranteed

ELECTRONI-KIT LTD, 408 St.John's Street.
-

London, EC1.(01-278 4579!

SINCLAIR CALCULATORS
Cambridge Kit £19-95 (£2-25)
Cambridge Assembled £21.95 (5.2-50)
Executive with Memory £3495 (£375)
New Sinclair Scientific £3995 (£4-25)

FERRANTI ZN414
IC radio chip with data £1-20 (23p). Also available
kit of extra parts to complete a radio £.239 (400.
Send sae for free leaflet

SINCLAIR PROJECT HO

AFU £6.95 (69p)
Z40 £5.45 (54p)
Z60 £6.95 (690)
Q16 £7-70 (77p)
PZ5 £4 -93 (49P)
PZ6 £7.98 (79o)
P. Z8 £7-98 (790
Decoder £7.45 (74p). Trans. for PZ8 £2-95 (50p).
Tuner £11.95(£1.19). Stereo 80 £11-95 (11.19).
Protect 805 £2695 (£269)
2 a Z401Stereo 80,'PZ5 £25.00 (12-50)
2 a Z40/Stereo 80/PZ5 £27.75 (12.Th
2 a Z6OtStereo 80/PZ8/Tra nsforrner £33 -It (13.31)
Write for OUT most cornpetatIve quotation. We
specialize in exporting Project 80 and charge only
token postage on large airmail orders.
Send sae for free leaflet on neer quadraphonic
adapter for use with Project 80 £9.95 (11.30)

SINCLAIR
SUPER IC12
6W ;ins power
With 44 page
booklet and
printed circuit
£210 (43P)

DELUXE KIT FOR THE IC12
Includes all parts for the printed circuit and
volume, hoes and treble controls needed to
complete the mono version £1-60 (27p). Stereo
model with balance control £3-60 (48p)
IC12 POWER KIT
Supplies 28V 0-5 Amps £2-67 (50p)
LOUDSPEAKERS FOR THE IC12
5" 8 ohm£110 (27p). 5" x 8" 8 ohm £1-55 (37p)
PREAMP KITS FOR THE IC12
Type 1 for magnetic pickups, mics and tuners.
Mono model £1.35 (25p). Stereo model £2.40 (36p)
Tyne 2 for ceramic or crystal pickups.
Mono 65p (lop). Stereo 11-30 (25P)
SEND SAE FOR FREE LEAFLET ON KITS

BATTERY ELIMINATOR BARGAIN
The most versatile
battery eliminator ever
offered. Switched output
of 3. 4), 6, 71, 0 and 12V
at 500 mA £4.15 (70P)

Other eliminators
stocked:-
50mAi-6V 11.80 (30p). 9V £1 80 (30p). 701

cassette type £2-25 (30p). Double 6 --i- 6V
£2-50 (35p). 9 ± 9V £2.50 (35P)

500mAr-Higher current deluxe models. 6, 74 or
9V (state which) £2-85 (50P).

SDECS AND T-DECS I .
ur

I

S -DEC Z198 (31p)
T -DEC £3-63 (470)
l< -DEC A £3 99 (51P) ....._4011uz.....-,-----e
it -DEC B £6.99 (6111)

"
IC carriers: -
16 cii1:-plain 81p (15p). With socket £1.77 (25p)
10 T05: -plain 78P (15p). With socket £1.68 (24O)
Experiment ouldes:-A £1-50 (26p), El £1.77 (29P).
C 90p (15p), D £2.40 (35p), E £4.20 (53p)

ZIPPY CABINETS
Attractive plastic instrument cases In 4 sizes.
80 a 50 x 30mm 60p (25p). 115 x 65 x Comm 87p (30p).
155 a 90 x 50mm £1.20 (35p). 210 x 125 x 70mm
£1.80 (45o).

ECONOMICAL QUADRAPHONICS
£9-95 (11-30)

Complete self contained matrix quadraphonic
synthesizer in attractive cabinet Just feed output
of ordinary stereo hi-fi into it and hook up to 4
speakers to obtain the latest experience in sound.
Send sae for free leaflet.

SWANLEY ELECTRONICS
P.O. Box 63, Swanley, Kent BR8 8TQ

Please add the sum shown in brackets after the
Price to cover the cost of post and VAT.
Official credit orders from schools, etc. welcome.
No VAT charged on overseas orders.
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FREE
Over ISO

ways to
engineer a
better future

find out how
in just 2 minutes

That's how long it will take you to fill in the coupon. Mail
it to B.I.E.T. and we'll send you full details and a free
book. B.I.E.T. has successfully trained thousands of men at
home - equipped them for higher pay and better, more inter-
esting jobs. We can do as much for YOU. A low-cost B.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. 1 can honestly
say that this has been the best value for money I have ever obtained a
view echoed by two colleagues who recently commenced the course".-
Student D.I.B., Yorks.
"Completing your course, meant going from a job I detested to a job
that I love, with unlimited prospects".-Student J.A.O. Dublin.
"My training with B.1.E.T. quickly changed my earning capacity and,
in the next few years, my earnings increased fourfold" -Student
C.C.P., Bucks.

RHO OUT TVA) YOURSELF
These letters - and there are many more on file at Aldermaston Court
- speak of the rewards that come to the man who has given himself
the specialised know-how employers seek. There's no surer way of
getting ahead or of opening up new opportunities for yourself. It
will cost you a stamp to find out how we can help you. Write to
B.I.E.T. Dept. SEE01. Aldermaston Court, Reading RG7 4PF.

PRODUCTION
Institute of Cost
&Mtmagement
Acctnts. 0
Computer
Programming 0
Works M'ment. 0
Work Study
Gen. Production
Eng.
Estimating &
Planning 0
storekeeping 0
Management
Skills 0
Quality control o

Society of
Engineers-
A.M.S.E. (Mech.) 0
Institute of
Engineers&
Technicians
(A.M.I.E.)
CITY & GUILDS
Gen. Mech. Eng. 0
Maintenance Eng. 0
Welding
Gen. Diesel Eng. 0
Sheet Metal Workri
Eng. Inspection n
Eng. Metallurgy 0
ELECTRICAL &
ELECTRONIC
Society of
Engineers-
A.M.S.E. (Elec.) .n
CITY & GTJ1LDS
Gen. Electrical
Engineering
Electrical
Installations 0
Electrical Maths 0
Computer
Electronics 0
Electronic Eng. 0
Practical Radio
& Electronics
(with kit) 0

ir
This FREE 76 pagebpok can put
the road to sticcs
711rougna 1E7H

S110 'Cout83e c'ine

Wur sul2lect now

Practical Radio Er Electronics
Certificate course includes a
learn while you build
3 transistor radio kit.
Everything you need to know

about Radio &
Electronics
maintenance and
repairs for a spare
time income and
a career for a
better future.

CUT OUT THIS COUPON memo"
Tick or state subject of interest.

Post to address below.
MECHANICAL DRAUGHTSMANSHIP WA..Er.k.T. Clerk of

In.tit too'
Construction
SurveyorsInsti-
tute-L.C.SI.
cirrY &CUILDS
General Building
(all branches)
Heating & Vent. C
Inst. Clerk of
Works
Site Surveying 0

r3 Health Engineer-
ing
Road Construc-
tion
EstimatesQ

it
0

Hydraulics
Eng_

00
Structural

Engineering
Designers
General
Draughtsmanshiprl
Elec. Draughts-
manship
Architectural
Draughtsmanship°
Technical
Drawing

RADIO & TELE-
COMMUNICATIONS
CITY & GUILDS.
Radio. TV/
Electronics
errs &GI:IUDS
Telecoms.
Gen. Radio & TV

tiadlo Amateurs
Exam
Radio Servicing U
TV Servicing 0
Colour TV

AUTOMOBILE &
AERONAUTICAL
Institute of the
Motor IndustrY n

MANAGEMENT & MAA/ImI
0

CITY & GUILDS
Auto Eng. 0
Gen. Auto Eng. 0
Motor Mechanics 0
Auto Diesel Eng. El
Garage M'ment. 
ARS Acre Engi-
neering Certs. 0
Gen. Aero Eng. 0
CONSTRUCTIONAL
Society of
Engineers-

(Civ.) Cl
Institute of Build -

0

GENERAL
Agricultural Eng.°
Council of Eng.
Institutions 0
Farm Science LI
Plastics 0

Supplementary
courses for Nat.
Cern ficales.

G.C.E.
- choose from
58 '0' & 'A'
level subjects.

Coaching for many
exams, includin4
C &

POST TODAY FOR A
BETTER TOMORROW

To Dept. BEEOI QN
Aldermaston Court, Reading RG7 4PF BEEOI

NAME
Block Capitals Please
ADDRESS

OTHER SUBJECTS

-......_. AGE
Accredited by C.A C.C. Member of .4.R rx

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

Published approximately the third Friday of each mouth by 1PC Magazines Ltd., Fleetway House, Farringdon Street, London, F..C.4 4A71. Printed in Enaland by tinier PrintersLtd.,
Dunstable. Serfs. Sole Agents for Australia and New Zealand Gordon a Gotch (Aisia) Ltd. South Africa-Central News Agency Ltd. Publisher's Subscription Rate (including postage):
For one year to any part of the world 4295. Everyday Electronics is sold subject to the following conditions, namely that it shall not. withoutthe written consent of the Publishers first
given, be kut, resold, hired out or otherwise disposed of by way or Trade at room than tne recommended selling price shown on the cover, and that it shall not be lent, resold or hired out-
er otherwise disposed of in a mutilated Condition or in any unauthorised cover by way of Trade, or affixed to or as part of any publication or advertiAng literary or pictorial matter
whatsoever.



You pay less

UT with Henry's
Low Prices

DON'T RELY ON YOUR MEMORY
BUY NOW AT BARGAIN PRICES
Hi Fi and Transistors - Up to date

Brochures on request

cA1/1141..37,..".41.
.GUE

BUILD THE

TEXAN
Now built and used by thousands

of satisfied customers. Features
slim design overall size in cab-

inet 154" x 21." x 6r. 6 -IC's, 10
transistors, stabilisers Gardners

low field transformer. Fibre
Glass PC Panel, complete chassis

work. Now available built and tested as well as in
kit form. HIGH QUALITY & STABILITY ARE
PREDOMINATE FEATURES- DEVELOPED BY
TEXAS ENGINEERS FOR PERFORMANCE
RELIABILITY AND EASE OF CONSTRUCTION
FACILITIES. On/off switch indicator, headphones
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.
Constructional details Ref. No. 21 --
30p. Distributed by Henry's throughout UK. FREE -Teak cabinet with complete kit.

'N-J2T; 00'4..as illustrated.
carr/pac mg)

VAT k4. 50p

20 ± 20 WATT IC
STEREO AMPLIFIER

Practical Wireless
1972

EARN YOURSELF EASY
MONEY, WITH
PORTABLE DISCO
EQUIPMENT
DISCO MINI A complete portable
disco, fitted mixer/preamp, 2 decks all
facilities. E98.50
As above but with Slider Controls E118.50
100 watt amplifier for above 09-50
SDLS 100 watt mixer/amplifier with
slider controls 169-00
R50 50 watt mixer/amplifier £49.50
R100 100 watt mixer/amplifier 157-50
DISCO AMP 100 watt mixer/amplifier £73.00
Northcourt:

400 40 watt mixer/amp E37-50
800 80 watt mixer/amp £45  00

DISCO MIXER/PREAMPLIFIERS
(OP for up to 6-100 watt amplifiers)
SDLI (rotary controls) 149 -SO
SDLII (slider controls) 08-50
DISCO VOX (slider controls) the
complete disco preamp £72.00
DJ100 100 watt power amplifier for
above £49-50
DJ3OL Mk II 3 channel 3kw sound to
light 06.00
DJ3OL Mk III slider controls 05-50
DJ DISC LITE as 30L-2 plus variable
speed flashes 0400
Carlsboro Reverberation Unit £44.00
Disco anti -feedback microphone LI 1 -95
Colt 150 watt liquid wheel projector £23 -SO
ISO watt QI liquid wheel projector L50.00
150 watt QI cassette wheel projector E50-00
Spare Effects and liquid cassettes large
range of patterns 05.00
6 inch Liquid wheels 0.00
Various cassettes 0.00
Mini spot bank fitted 3 lamps (12.95
Auto Trilite (mini with flashers) E17.00
Bubblemaker with liquid 02-50
Mixers/Mica/Speakers/Lighting
U.K.'s largest range of Disco Lighting.
FREE STOCK LIST REF. No. 18 ON
REQUEST.
AKG RESLO / DJ / CARLSBRO / EAGLE
MICS., STANDS, MIXERS, CABINETS.
CHASSIS AND COMPLETE SPE KER
SYSTEMS, MEGAPHONES, TURN-
TABLES, PUBLIC ADDRESS COM-
PONENTS.

All prices carr. paid (UK) (VAT EX7 RA)
Barclaycard/Access call, write or phone your
order 01 -723 -6963 -easy terms for callers.

EXCLUSIVE
DECCA KELLY
SPEAKERS

12 watt speaker Tweeter
systems. V Bass/Midrobe
and Melinex Domed HF
radiator plus crossover E12-50
per pair of si,srems (carr./packg. 40p)
or built into veneered cabinets, size 18 x
12 x £19.50 pair (carr. E it

HI-FI TAPE
EQUIPMENT
U.K.'s largest range with
discounts and demonstra-
tions for callers. Latest
stock lists on request (Ref. No. 17).
Phone 01-402-4736 for Barclay/Access
Card. Direct orders and latest prices.

TRANSISTORS 'SEMI-
CONDUCTORS
U.K.'s largest range for every application.
Small quantity discounts. Also Trade.
Export and lnduttrial enquiries invited.
Latest stock list (Ref. No. 36) including
valves on request.

ELECTRONICS
SUPPLIES
Specialists in electronics for more than
30 years. Trade and industry supplies -
every type of component and equipment.

NEW SINCLAIR PROJECT 80
Stereo PreAmplifier
Audio Filter Unit
Z40 15 Watt Amplifier
Z60 25 Watt Amplifier
?ZS Mod. for I or 2 Z40
PZ6 Mod. (S Tab) I or 2 Z40
PZ8 Mod. (S Tab` I or 2 Z60
TRANSFORMER FOR PZ8
NEW FM TUNER

STEREO DECODER

All items post paid.

El 1 -95
16.95
0-45
0.95
0-98
£7.98
£3.95

£11-95
0-45

BUILD THE
NEW
HENELEC
STEREO FM TUNER
A completely new high stability stereo
FM tuner. Features variable capacity
diode tuning, stabiliser power
supply, IC Decoder, high gain
low noise. IF stages. LED indica-
tors. Tuning meter, AFC. easy
to construct and use. Mains
operated. Slim modern de-
sign with fibre glass PC. teak
cabinet, etc. Available as a
kit to build or ready built.
Overall size V x 21" x 6$". Pro-
duced to give high performance
with a realistic price. (Parts list and
constructional details Ref. No. 5 30P).
Henry's are sole distributors UK and Europe.

KIT PRICE £21.00 (+ VAT) a°1-irdb's'eilstted all -95c+ VAT)

LIVING SOUND LOW NOISE TOP QUALITY CASSETTES
MADE BY EMI TAPES LTD. TO INTERNATIONAL
STANDARDS ESPECIALLY FOR HENRY'S.
ALL POST PAID LESS THAN REC. PRICES COMPLETE
WITH LIBRARY CASES

C 60 11010 11-98 £3.00 0-40
C 90 11-46 £280 14-60 CI I -73

0C 120 -80 E3-45 0.45 /13.45

3 for 6 for 10 for 25 for

Quantity and trade enqu ries, invited
LEARN A LANGUAGE -complete with phrase
book. German - French - Spanish -
Italian El -36 per course. E5 for any 4.

LOW COST HI-FI SPEAKERS
SPECIAL OFFERS
EMI 13" x 8" -full range speakers
(post 20p each or 30p pair)
150TC-8 ohms Twin Cone 10 watt
1220 each or E4.00 pair.
450 10 watt C/o Twin Tweeters 3. 8 or
15 ohms (3-85 each
EW 15 watt 8 ohms C/o Tweeter
E5.25 each or £7.40 per pair
350 20 watt C/o Tweeters 8 or IS ohms
(7-80 each
 Polished wood cabinet £4-80 post 35P.
8 ohms full range (post 20p)
FR4 4" 5 watt
FR65 6r 10 watt
FR8 8" 15 watt
FR23 9 x 6" 15 watt
BASS & MID RANGE -8 ohms (post 213p)
AA12 5" 15 watt
BI10 54." 15 watt
13200 8" 15 watt
B13912 13" x 8" 30 watt LF
TWEETERS AND CROSSOVERS (Post 20p)
K2006 10 watt 8 or IS ohms
FHT6 15 watt 8 ohms
K2011 30 watt 8 ohms
T27 KEF
Axcent 100 30 watt 8 ohms
K4009 lk Hz/5k Hz C/o
5N75 3kHz var. C/o
SPEAKER KITS (carr. etc. 35p)
20-2 8" 30 watt
20-3 8" 40 watt
LINTON 2 20 watt
GLENDALE 3 30 watt
DOVEDALE 3 50 watt
KEF KK2
KEF KK3

0.75
46.30
0-50
01.40

13.75
£7.20
0.50

£13-75

12.10
0.35
£4-80
£5-50
0.52
12.70
£3.10

£24.50 pair
E35.95 pair
E18.30 pair
E32.95 pair
ESI -50 pair
05.00 pair
08.00 pair

BUILD YO R ELF A I, KET CALCULATOR
A complete kit, packaged in a polystyrene con-
tainer and taking about 3 hours to assemble -
chats the Sinclair Cambridge pocket calculator
from Henry's. Some of the many features include
interface chip, thick -film resistor pack, printed
circuit board, electronic components pack.
Size 4+" long x 2" wide x +V' deep.
Free of charge with the kit for the more advanced
technologist is a 32 -page booklet explaining how
to calculate Logs. Tangents. Sines etc.

219.95 AlLeIgni- 222.50
+ VAT. ready co use. + VAT.

10% VAT to be added to all orders. Export supplied. Prices and descriptions correct at time of proof. Subject to change
without notice. EA 0 E. Like a permanent job at Henry's? Experienced and traineesalesmen required. Te1.01-4028791.

rreter

fa E3

0 CI CI el
31200
U81013
007130

Son1Z.14:a13ersine

Ilenny,sLRIA.DITED
EDGWARE ROAD, LONDON W2

404.408 Electronic Components and Equipment 01-402 8381
309 PA - Disco - Lighting High Power Sound 01.723 6963
303 Bargains Store (Callers only)
Home and Car Cntertemmenr Centres. London and branches now open
120 Shaftesbury Avenue. London W1 01-437 9692
144 Burnt Oak Broadway. Burnt Oak. Edgware 01.852 7402
190.194 Station Road. Harrow.Middleses 01-863 7788/9
364-356 Edgware Road. London W2 01-402 5854/4736

All mail to
303 Edgware Road.
London W2 16W
An stores open 9 am to
6 pm sox days a weed
HoFr - Tape Equipment
Discount Stock List
Free at all stores
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