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RADIO EXGHANGE LTD.

Completely Solderless Electronic
N EW EDU_K IT MAJO R Construction Kit. Build these projects without

soldering iron or solder

@ 4 Transistor Earpiece @5 Transistor Push Pull @ Batteryless Crystal Radio
Radio Amplifier @ One Transistor Radio

@ 8Bignal Tracer @ 7 Transistor Loudspeaker @ 2 Transistor Regenerative

@ 8ignal Injector Radlo MW/LW. Radio

@ Transistor Tester NPN @ 5 Transistor 8hort Wave @ 3 Transistor Regenerative

PNP io Radlo

@ 4 Transistor Push Pull @ Electronle Metronome @ Audible Continuity Tester

Amplifier @ Etectronic Noise Generator @ Bensitive Pre-Amplifier.

@ 24 Resistors @ 21 Capacitors @ 10 Transistors @ 3:” Loudepeaker @ Earpiece @ Mica Baseboard
. \‘. Py .' @ 3 12-way Connectors @ 2 Volume Controls @ 2 8lider Bwitches @ 1 Tuning Condenser @ 3 Knoba
o ’ @® Ready Wound MW/LW/SW Colls @ Ferrite Rod @ 6} yards of wire @ 1 yard of sleeving, etc.

Complete kit of parts including construction plans

° . o\
o Total building costs £9.00 P-P.andlns 85p

VHF AIR ' NEW ROAMER TEN -
CONVERTER KIT ! MODEL R.K.3

Build this converter kit and |

e N Ay e i | ) MULTIBAND Y.H.F. AND A.M
radio tuned to medium wave RECEIVER. 13 TRANSISTORS
or the long wave band and

AND FIVE DIODES, QUALITY
57 x 3” LOUDSPEAKER.

operating as shown in the
instructions supplied free
with all parts.
Uses a retractable chrome
L G iinh s WITH Multiband V.E.F. section covering
capacitor, transistor, etc. Mobiles, Alr, T.V. Bound, Local V.H.F. 8tationa.
:".'m"'" including case and etc., And Multiband A.M. section with Airspaced
‘3.95 P.P. & Ins. 45p 8low Motion Drive Tuning Capacitor for easier
snd accurate tuning, covering M.W.l, M.W.2,
LW, Three 8hort Wave Bands 8.W.], 8.W.2,
8.W.3. and Trawler Band. Built in Ferrite Rod
PocKET Aerial for Medium Wave, Long Wave, and
Trawler Band cte.,, Chrome Plated 7 section
FIVE Telescopic Aerial, angled and rotatable for peak
Now with 3in Loudspeaker, 8hort Wave and V.H.F. reception. Push Pull

3 tunable wave- output using A00mw Transistors. Gain, Wave-Change
:’:gd""'\}:: 'b‘l;“dv and tone Controls. Plus two 8lider 8witches. Negative N Ew
7 stages, § lr:mall: Feedback circuit and 8PECIAL POWER BOOSTER

tors and 2 diodes, S8OCKET and RESISTOR, to virtually double gain
supersensitive ferrite rod

Everyday

aerial, attractive black and if required. Powered by P.P. -9 volit battery. =
;:}d case. Blze bin x 1jInS— T C kit of parts carrying strap, Building Series
o approx. N
C kit of parts | construction plans. Instructions and operating Manuals. Build this
Total E P.P. and Ins. 60p Case enclosure kit (if re- ‘I 3.99 exciting new
Building Coste: quired) £1.80inc. P. & P inc. P. & P. series of desizns,

s

E.V.5 5 Transistors and 2

diodes. MW/LW. Powered by 4} volt Battery, Ferrite
rod aerial, tuning condenser, volume control, and now
with 3” loudspeaker. Attractive ease with red speaker
grille. Bize 9”7 x 54" x 21" approx. All parts including
Case and Pians.

T ildh
t::l:l Building £4.30 P& P + Ins 60p

E.V.6 Case and looks as above. 8 Transistors and 3
diodes. Powered by 9 volt battery. Ferrite rod serial
3" loudepeaker, etc., MW/LW coverage. Push Pull
output.

All parts including case and plans.

Total Buildi
co:l: —t £4.95 P& P + Ins 70p

E.V.? Case and looks as above, 7 Transistors and
3 diodes. 8ix wavebands, MW/LW, Trawier Band
8W1, 8W2, 8W3, powered by 9 volt battery. Push
Pull output. Telescopic serial for short waves. 3~

ELEGTRONIC CONST

E c K 2 Sell Contained Multi-Band

V.H.F. Receiver Kit.
8 transistors and 3 diodes. Push pull output.
3ln loudspeaker, gain control, superb 9 section
awlvel ratchet and retractable chrome plated tele-
scopic aerlal, V.H.P. tuning capacitor, resistors,
capacitors, transistors, etc. Will receive T.V.
sound, public service band, aircraft, V.H.F. Jocal
stations, etc. Operates from a 9 volt P.P. 7
battery (not supplied with kit).
Complete kit of parts ‘7'9‘

E.C.K. 4

7 Transistors, 6 tunable wavebands, MW, LW, Trawler Band.
3 Short Wave Bands, Receiver Kit.

UGTION K

P.P. and los. 70p

With 5in x 3in loudspeaker. Push pull output atage, Loudspeaker.

galn control, and rotary switch, 7 trausistors and 4 dfodes All parts including Case aud Plans.

6 section chrome-plated telescopic aerial. 8in sensitive Total Buildin

ready wound ferrite rod aerial, tuning capacitor, resistors, Costy . ‘6-9‘ P& P Ins. 70
capacitors, etc. Operates from a 9 volt P.P. 7 battery (not SaltahU)

supplied with kit). 7. 25
Complete kit of parts P.P. and Ins. 70p
e enclosure kit (if required) £1.50 inc. P. & P. and Ins.

Including Construction Plana

TO RADIO EXCHANGE LTD |
‘r
61A HIGH STREET, BEDFORD MK40 I1SA |
EDU-KIT JUNIOR Telephone: 0234 52367. ]
Completely Bolderless Electronic Construction Kit. Bulld these
projects without 8oldering Iron or Soider. Reg. No. 788372 l
% Crystal Radio Medlum Wave Coverage—No Battery Y% Callers side entrance "'Lavells 8hop,
necensary % Open 10-1, 2.30-4.30. Mon-Fri. §-12 8at. .
% One Transistor Radio
% 2 Tranalstor Regenerative Radio I enclose £ l
Y 3 Transistor Earpiece Radio Medium Wave Coverage
% 4 Trannistor Medium Wave Loudspeaker Radio for l
% Electronic Noive Generator
% Electronic Metronome Name l
% 4 Transistor Push/Pull Amplifier
All parts including loudspeaker, earpiece, MW ferrite rod aerial Address
capacitors, resistors, transistors, etc. I
Complete kit of parts 05 s P.aP

Including construction plans

+ loa. 60p. ‘EE9T8

-------------J



Perhaps you have to be of my vintage to know
the phrase "a Double Feature", but up to a few
years ago cinemas always ran a main film and
a supplementary film. Perhaps they still do—I
wouldn’t know! However, that's by the way; it
was just that | was reminded of it because with
their new catalogue Home Radio Components
are now giving away a supplementary catalogue
of bargain lines.

It sounds to me like a very practical and sensible
idea. After all, most electronic component firms
are bound to accumulate surplus stocks of
various items, and rather than dispose of them,
why not offer them to their customers at really
exceptionally low prices? I'm told that this
bargain list will continue for several months and

r--------———_-‘

Please wrile your Name and Address in block capitals

l HOME RAOIO (Components) LTD. Oept. EE
234-240 London Road, Mitcham, Surrey CR4 3IMO

(Regn. No
London 912966)

be up-dated from time to time . . . with new
items being added and others deleted. No
constructor should be without the famous
Home Radio Components Catalogue (it con-
tains 5,000 items clearly listed and indexed plus
about 2,000 illustrations) but now you have a
double incentive for buying one. In addition to
getting one of the finest component catalogues
available, you also receive a list of bargains at
unbelievably low prices. For example, Gemini
Mains Transformers: normal price £11-48,
bargain list price £5, saving £6-48! This means
that with a single purchase from the bargain
list you can save the price of your catalogue
several times over!

By the way, the price of the
catalogue is 90p plus 35p for
postage and packing. With-
out doubt it is '‘a jolly good
buy’’. Why hesitate? Send
off your cheque or Postal
Order for £1-25 today, to-
gether with the coupon on
the left.

The price of £1-25 applies
only to customers in the
U.!Z and to BFPO Addreeses.

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

SPECIALISTS IN ELECTRONIC TIMEKEEPING

ELECTRONIC DIGITAL ALARM CLOCK
MODEL EC3

e

\\

% LARGE 4 DIGIT DISPLAY % 24 HOUR ALARM

% AM/PM INDICATOR % BRIGHTNESS CONTROL
% FLASHING SECONDS INDICATOR # ATTRACTIVE WHITE CASE
* iﬂf:gTE REPEATING SNOOZE

COMPLETE BUILT CLOCK PRICE £14 inc. VAT

THE “MISTRAL”’ |
DIGITAL CLOCK

% PLEASANT GREEN DISPLAY
% 12/24 HOUR READOUT % PUSH BUTTON SETTING
% FULLY ELECTRONIC % BUILDING TIME | HOUR

COMPLETE KIT PRICE £11 ‘07 inc. VAT

BUILT CLOCK PRICE £14'95

% PULSATING COLON

LCD MODEL TLC4

CONTINUOUS
READOUT
UTILISING
LIQUID CRYSTAL
DISPLAY

WITH BACKLIGHT,
FOR NIGHT
READING

FEATURES—
% HOURS
% MINUTES
% SECONDS
% DATE

RHODIUM £39'95
GOLD £41'50 inc. VAT

LED MODEL TLES

FEATURES—
% HOURS
# MINUTES
% SECONDS
% DATE

% DAY OF WEEK

£29:50 inc. var

GOLD OR
RHODIUM PLATED

Wae are proud to announce tllo o
ou will find one of the Lar,
atches available in the U

ning of our new Showroo

nges of Digital Electronic Clocks and
u why not call in and see us?! One year's
guarantee with all models Electronic accuracy to within seconds par week

m in which

ELECTROTIME, DEPT.4 8, |1, SHEPLEY'S YARD,
SHOPPING PRECINCT, TOWN CENTRE,
CHESTERFIELD, DERBYSHIRE. TEL (0246) 35004

PLEASE SUPPLY .

! ENCLOSE CHEQUEIPOSTAL ORDER

ADDRESS

Solent Mark |l Stereo Tune: Amplifier chassis with AM/FM
radio covering long medium short and Stereo FM wavebands
Separate Base and Treble controls. 30 watts total power
output (frequency response 23-20,000 Hz) AFC Switching
Tape record and playback facilities. Dimensions 184" x 9" x 34°
The very latest BSR automatic record deck with cue and
pause control. Two matchi lliptical ker units.

Order early limited stocks available cash price £69-95.
Credit Sale £7 00 deposit 9 monthly payments of £8-00
(Total Credit price £79-50). P. & P. £4:00. Send £11-00
today.

Chassis only available for cash at £49-00 + p. & p. £3-00.

Full 12 months Guarantee.
CALLERS WELCOME.

Access and Barclaycard Orders Accepled by Telephone
FREE! Stereo headphones suppiied with every complete ordar (~.

mg radio EE/9/76 100 CHASE SIDE SOUTHGATE
LONDON Nt4 5PL Tolephones: 01-882-1844

G---“—““-"“-

Xpress component service
1Same day turn round

We offer

S.A.E. brings Stock
List and Freepost
Order Service plus

orchard
ielectronics

l Flint House, High Street
Wallingford, Oxon

Tel: (0491) 35529. Telex: 4SP WALFRD 849349

QUALITY—SERVICE
RELIABILITY—CARE
FULL SPEC DEVICES
COMPETITIVE PRICES

Special Offers of the month

Everyday Electronics, September 1976



MULLARD AUDIO AMPLIFIERS

All in module form, each ready built complete
with heat sinks and connection tags, datasupplied.
1153 500mW

40p post
Modet 1172 1W. power
output £1-36 + 45p post
& VAT,
Model EP9000 4 watt

SOUND TO LIGHT UNIT
Add colour or white light
amplifier. Will
operate 1, 2 or 3 lamps
(mximum 450w). Unit |n
Box all ready to work.
£7-95 plus 98p VAT and
postage

MAINS TRANSISTOR PACK

Desi to operate sets and amplifiers,
Adjustable output 8v., 9v., 12 volts for up to
S00mA (class B warkln( akes the place of any
of the following batteries: PP1, PP3, PP4, PPS,
PP7. PP and others. maln

condensers and instructions. Real snip at only
#1:30, VAT & Postage 60p.

MAINS MOTOR

SCO STROBE
Mains operated for speed strobe—Kkit comprises: otorised muiti flasher.
strobe flash rate switch, master switch, “W*' lhlped tube, tube monnt! ellvl.
holders and ballast unit. Price $8:60, VAT and post paid. Price $4-80 each.

DISTRIBUTION PANELS

Just what you need for work bench or lab. 4 x 12t

amp sockets in metal hox to take standard 1:t

amp 'nnd plugs -nd onlo!l switch with peon
ht. with 6 feet

of flex cable. Wired up ready to work. £2:75,

VAT and 65p.

THIS MONTH'S SN|p ==

Smiths 24 hr. timer heart, really the *‘Autoset”
without its plastic case. This is a 24 hr. twice on,
twice off, clock switch which will repeat until re-
programmed. Switches rated at 15 amps. Limited
supplies—£4-50 VAT and post paid.

17, luekmowr 41 “+ VAT &
postage 35p. 14" stackmotor
48 + VAT & Postage 40p,

AMMETERS

fdeal for chargers etc. 2% »q. full
d vision 0-8 amp B88p. 1} rownd 02
amp B58p, 0:3 amp 68p. 0-4 amp 76p.
Post & VAT 20p each.

RELAY BARGAIN

“Type 600 relay, 4 changeover one open and one
closed contact. Twin 500 ohm coils make this
suitable or closing off DC 6v, DC 12v, DC 24v
or AC malns using resistor and rectifier. 40y each.
Reslstor or rectifier 20p extra. Post & VAT 20p.

OVEN THERMOSTAT
Made by the famous Diamond H
Company, this has a sensor joined
by a capillary to a variable control
and when fitted with a knob is ideal
for many ovens or processes, $0p
each + post and VAT 16p.

SPIT MOTOR

arbox with
output drive shaft

I
a 1"
running at 5 reve p.m. for

roasting chickens. also for
driving  models—windmills,
coloured disc lighting effects.
e‘w._ru-w plus 50p post and
VAT,

RECORD PLAYBACK
TAPE HEADS

Tudividual prices of these are:

2 track record playback heads 76p each.

4 track record playback heads £1:10 each.

Erase heads are also avallable separatety—

2 track §0p—4 track

MV metal mounting shieldn 80y each.

2 track heads already fixed on heavy mounting
plate with shield £1:88. ALL PLUB 26% VAT.

PRESS URE SWITCH

Contalning a 15 amp change over
switch operated by a diapbragm
which in turn is operated by air
ﬁmn thrmuh a muleeul tube.

but is set to opeuu in approx. 10in.
‘These of water are quite low pressure oy reen aml
can in fact be operated éimply by blowing into
the Inlet tube. Original use was for '.nh!ng

TWIN OUTPUT POWER PACKS
These have two
80 can operate two battery ndloa on a stereo amp
without cross modulation ( will of course
operate one radio-tape-cassette. In fact any
battery appliance and will save their cost In & few
months). Bpecs: Full wave reotification, double
Insulated mains 1 otal losed in a

hard P.V.C. case—three core mains lead—terminal
output-—when ordering please state output voltage
4)v, Bv, 7}v, 9v, 12v or 24v.
Price #3958, Post and VAT included.

ROOM THERMOSTAT

Famous Satchwell, elegant design, intended for wall mounting. Will switch
up to 20 ampe at mains voltage, covers the range 0-30°C. Bpecial mip this
month $8-50, post and VAT paid.

LIGHT PIPE

A malns operated travelling light array 24ft. long ll
uses 130 miniature bulbs which flash in sequences to
make bands of light move along the tube—The tube
can be draped around a particular item or set
cannnt tail to attract

of —24ft. of tabing—140 b\llh—
8 yards multicore cable—motorised switch—tape for
quick counections and full wiring instructions, #16-00
for the complete kit. Post and VAT paid.

SECRET SWITCH/MICROWAYVE ACTIVATED
Transmitting at very high frequency around 5000 Mhzx, this device will stay
dormuu until the mlcro wave is reflected back by the pndnm an object
be it animal or mineral. Once reflected back a reiay s triggered. sdvantage
of this over light switches or sound switches ls t.hn the beam is completely
invisible and it is not by or by d. can be used as an
intruder alasrm or to open gates, raise ﬂ.p- ete.. and it will nu ready to work
regardless of daylight, -nnlilht or darkness. An exlnmely usefal dev -nployl
a malns operated Kaystr
and tuned circuits, ete. um«.d quantity only, price uo each, post nnd VAT

FERMENTATION INDICATOR—
“CLUNK-CLICK'* JOGGER—
ELECTRONIC THERMOMETER—
CAPACITY INDUCTANCE AND
RESONANCE TESTER

To receive parts for the projects featured this month, send the estimated
price + 40p post. Any cash adjustment can be made later.

machine to turn off water when tub has
applications $2-10 each +26p post & VAT.

MICRO SWITCH BARGAINS
Rated at 85 amps 250 volts,
ideal to make a switch panel
for a oalcu.lmr and for dosens
of other applicationa. Parcel of
lPO ltK llW \AT AND POBT

HONEYWELL PUSH BUTTON
PANEL MOUNTING
MICRO SWITCH
1.2-3-Bank, eacb bank con-
siating of the changeover micro

“'_;wbm."_
8bunl70|

RADIO STETHOSCOPE

Easlest way to fault nnd traces signal from aerial to speaker,
when signal stops you've found the fault. Use it on Radio,
TV, amplifier, anything. Complete kit comprises two
wpecial transistors and nll parts including probe tube and
crystal earplece, 82:96. twin stetho-set instead of earpiece
88p. VAT and postage incl. in price.

iITS FREE!

Our monthly Advance
Bargains List gi
arriving
which sell out before our advertisement
can appear—it’s an interesting list and

Ad vorthing

few of the B
previous lists.

Pulss trénstormer with circuit for sound to light
unit. 1t is a very simple circuit and all parts are
readily obtainable from us of you may already
have them in your junk box. Price of the trans-
former with circuit 74p, post and VAT pald.

ORP 12 light oell. Thir device har heen going for
some years now but it has not been bettered and
new applications keep being found for it. We
have good stocks, price 88p + 5p.
Throat mikes. These are an ex WD item as used
by alr crew on their intercom, but being electro-
m.unetlc they also serve as pick-ups on musical
talking to on motor bike
lndumdonbtnunyoth«m Price 80p a palr
+ 18p.

18} watt speaker bargain, 8~ round mid-range.
made for high price hi-fi outfit, a really super
speaker, £3+ 37p. post 80p + 15p.
0 C.P. photo transistor by Mullasd. very popular
circuits such as infra-red burglar alarme, smoke
delocwu etc. A big buy enables us to offer at the
v:rz Iavourabie price of 28p each+2p, or 5 for £1
+ 8p.
Component boards, mainly ex computer, these
contaln many useful and represent fantastic
value at 8 for 81 +8p. We guarantee the 5 would
be different. You would receive ICs etc.. variable
controls with longs leads and 20 are easy to
remove and re-use. Post 50p+ 4p.

Feerite pot core (Viukor) made by Mullard, maker's
ref. No. LA 14107402K, circular. size approx.
1" x %", a sise which is the same as the one
specified for the Beorpio car ignition system. Price
ouly 30y + 4&p per pair. Post 15p + 1p.

18v DC motor made by SBmiths, powertul, ideal for
car biower: motor sise 4° long_x 3” dlameter, {*
spindle, 1}” long. £8. + 10p. Post 40p + 3p.

Thermostat with cepilliary with seusor joined by
approx. | metre of capilllary covering the tempera-
ture range 0-170°C capable of switching 18 ampe
at 250v. Made by the famous Ranco Com
with screwed thread and spindie rather like a
volume control—has dozens of applications.
Offered at only 76p + $p. Post 12p + 1p
Asrials. For medium and long wave, wound and
fitted on ferrite rod. 6” long by }” diameter.
Price 609 + 18p. Post 16p + Bp.

Dial Thermomatsr by Rototherm, indicates from
BOF to 250F, dlal size 34", chrome and giass front.
7% + Op. Post 10p + 1p.

Instrument Maing Transformer, 6-3v at § amp and
115v at 100mA. m an upright mounting open
construction. small llu (2 x 31" x 2]"). Price
£1.40 + postage and V. 60p. DITTO. 6-3v at
1 amp and leM.‘)Ol)mA 'l'hul-amlylhmwhd

upright mounting transformer, size a X, 2)7 x
3'x8'.?r-loeﬁ“+poot VAT 88p.
8 switch lamp oontroller. This is a

motor drMn( a rotating drum made up of dises
with cut-outs. As the cut-outs engage on the
switch levers, contact is made via 10 amp switches,
A large variety of lighting effects can be obtained.
ludy for maine operation
real bargain at 8878 + post & VAT 85p.

cnu switch for cooker, made by Bmiths
and probably a replacement in many other
cookers. This has clock in the centre and the two
ocontrols switches on the right-hand side. The top
control switch sets the on-off times and is In-
finltely adjustable over the 12 hours: tbe lower
switch selects manual or automatic. No glass
front, but you could take this off your existing
clock. Price §1:76 each + post & VAT 35p.
Photo Multiplier Tobes. U.8. made, R.C.A. type
No. 4555. These tnbu have a gain of a million or
mote—regular price around £80 each. our
#6-76 + u. each. Brand pew in original m:
cartons.
Audio Depth Alarm. Kit of parts for thin project
as featured in the August edition of “P.W.”,
price £3:80, post and VAT paid.
Pboto Eleotric Kit. Comprises electropl
relay and all the parts to make broken beam
infra-red or light operated switch. The basis for
an intruder alarm and for counting, door
ete. All parte with clrcuit §1-86 post and VAT
paid.
Disco Dimmers made by Ultra Electronics, this
is a varlable controller which can be fitted behind
a panel or Into & standard switch box and it will
control by 1950 watts along your sl non-
inductive load. Very special price only #3 +
24p + 30p + 3p.
Disco Black Light un' 175 watts—230/240v
yeu-nhnped back outer giass whicb obacures all

je radlation but emits long wave uitra violet

TERMS: re order is mderlbplunuidlopmnhmwomm
expenses. lnl SAE for monthly list.

J. BULL (ELEGTRIGAL) LTD.

(Dept. EE), 103 TAMWORTH RD.
CROYDON CR9 1S6

Everyday Electronics, September 1976

visib
(black light). This hmp provides a convenient
way uoreecing & discotheque, club, dance hall,
party do, and bclu a dlncl plugin nﬂm of
a tungsten lamp it ls very convenient for tem-

uu(e-nyvhen Price #8-80 + 50p. Post
wv + 4

Some more Relay bergaima.
type vlth perspex dnlt cover 700 ohm lQ..DO

4 oot of changeover contacts
l'[‘:u::pu lormlﬂ"nu B expensive 'nhy. Our
price §1 + 8p.
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SINCLAIR IC20

1C20 10W+10W stereo IC unpmw kit with
bookiet and printed circuit £4-93

PZ20 Power supply kit for the above £3-95.

Send sae for free leofiet.

tree

VP20 Volume, tone-control and preamp kit £7-93.

JC12 AMPLIFIER

SW {C audio amp

with tree data and

printed circuit £1-9%°

DELUXE KIT FOR JC12

Contains extra parts tor the pcb and volume and
controls. Mono version £2-33. Stereo £4-98
JC12 POWER KIT

Supplies 23V 1Amp £3-33.

JC12 PREAMP KITS

Type t for magnetic pickups, mics and tuners
Mono £1-50. Stereo £3-08.
crystat pickups. Mono 88p. Sterec £1-76.

Send sae for tree leaflet.

Type 2 for ceramic or

$-DECS AND T-| DlCI‘
S-DeC £2-24, T- £4-05.

u-DeCA £4:45. u-DeCB £7 05 ¢

iC carriers:—

18 dii: plain £9- I'I

wlth ooclm £2-1
OT08: plain Mp. with socket £1-9%

FERRANT! ZN4Y4
Ic ‘;dln chiy

Case . Send sae lor free data.

£1-44. Extra parts and pcb tor radio

FM ¢

P2
PZs N A Trans for PZ8 £3-00,

240 £5-T5.

St-PAK AUDIO MODUL
$450 Tuner ﬂl 5.
audio kit £27-29. Teak 80 £9
TC% £4-

SA1208 £18-98.

£18-30. PM1201/8 £19 45 PMlmll £14- ” Pw
£14-95. PM1201/4 £11-45. PM@01/8 £9-95. PM
£9:70. sae for free ieafiet.

OINCLAII PROJECT 80 AUDtIO MODULII
or £13-25. Q16 £9-30. PZS £3-95

6 £8-70.
Stereo 80
£11-95. Project 8030 £16-95. Quad decoder £14-95.

ES
ALOO £4- u PA100 £13-45. MK6O
. Stereo 30 £15-95.
00. AL250 £16 15, S-nd sae for tree data.

SAXON ENTERTAINMENTS AUDIO MODUL!.
SA1204 £13-20. SAG08 £ AG04

202/4
301/8

SINCLAIR BLACK WATCH
Fully _assembled
with black

strap -98°.
Bracelet £2-08°

SINCLAIR.CALCULATORS®

Scientific N/A. Cambridge % £7-35. Cambrid
:-clunﬂllc £11-48. Oxford 100 N/A. Oxford 300 £13
Programmable Scientific with tree mains unit £24- 9.
Mains adaptors: For Oxtords £3-18. For Cambridge
and Scientific £3-18.
CBM CALCULATOIO‘
798MD 8 dlglll’(lmomovy -89
tunction memory SRT919D 8 digh or 5+8/
momor‘IMgﬁoﬁ/nI/nowon £11-90. SRt800 10 digit
sclenti £20-38. 4148R 14 digit rechargeable
scientific £30-18. Mains adaptors £3-20.
CASIO CAI.CUI.ATOI"
Pouonal Mini 6 / )
£3-98. Pocket cs l digits/%/const £8-96. M 1y SR
l dl i mmo /const. -98. Pocket Mlnl Pmo
. Mains adeptors £3-93,
uovul CAI.CUI.ATOIS'
7508 digit l'.! 45, 838 8 digit/%/const/sq. root/4 tunction
memory £7-00, 4528 10 digit pragrammable scientific
£45-00, 4510 £13-20. 4515 £37-65. 4520 £22-65. Free
charger with 4515, 4520 and 4525. Mains adaptors tor
other models £4-20.

MISTRAL | 24HR DIGITAL CLOCK KITS*
inciudee pcb, power -up&. , case, ¥ display, chi
and all parts. Kit £1095. ilt £12-30. Also Mistral
deluxe assembled version with alarm and tilt olm
over faclilty £13-95,

NATIONAL MA1001H DIGITAL CLOCK
MODULE*

Compmo module inciuding J" display and cloch
chip fully assembled on a 12" x 3” psb. Just add a
power supply. switches, etc. to produce a 24hr clock
with alarm and auto-dim. £8-35.

SEND SAE FOR OUR DIGITAL CLOCK LEAFLET

PRINTED CIRCUIT KIT £3-95°

Make your own printed circuits. Contains etchin:
dish, 100 aq ins of pc board, 1 Ib terric chloride, etcl
reeist pan, small drill bit, laminate cutter,

mo 8 digi/%ie

ATTERY !LIHINATOI !AIGAIN‘
.TAIILIl!D POWER UNITS*

Millenla seriee. Swllchtd 1 fo 0V in 0-1V steps.
1A output: Kit £11-48. Kit + case £14- 40, Buitt £18-40,
2A output: Kit £13-93. Kit + case £18-90. Built £20-95.
C¢-WAY SPECIAL £5'20

Switched output

ot 3, 44, 6, 74,

9, 12V at 500mA

¢-WAY DOUBLE

RADIO MODEL £6-2¢

Switched output

3+3I‘H'4*I'+GI

TH+ 749+ 0112412V at 250mA. Also 15/18,24V single
SWAY MODEL

Switched output of 8/74/9V at 250mA with d-way
multi-jack plug and free matching socket £2-95'
RADIO MOD!LC

SOmA with p V £3-28.
6V £3-45. 9+9V u 45 G+IV £4-65. MH»MV £4-48.
Also 9V 300mA £3

CASSETTE HAINS UNIT.

av’:umm with S pin DIN plug. 50mA £3-4S. 300mA

CAR CONVERTORS
tnput 12V DC. Output 6/34/9V OC 1A regulated £4-T5°

BATTERY ELIMINATOR KITS
Send sae lor free leafiets on range.
100mA radio er with pi tud battery ter
avnuev 95, OV £1-98.

mA double radio typo with pr
.nmnal-qv“wn .8V +8V £2- V49 a
100mA cassette type with § pin DIN plug. T4V £1-98.
Stabllized S-way type transistor stabi lzod to give
l‘o‘w.:um 3/“/‘”*[.[12[15[“\! 100mA £3-1S. 300mA

Heavy duty 13-way types 4}/0/1/.1/11[18[14/!1/21[!5'
28/34/42V. 1 Amp Model odel

Car Convertor kit Inpul 12V DC. Output 8/74/9V DC
1A regulated £1-93.

MAINS TRANSFORMERS
6-0-8V 100mA ”p 9-0-0V 100mA 93p. 18V 1A £1-
V1A £3-00. 12-0-12V 100mA £1-

¢5.
0/12/15/20/24/30 5.
0/12/18/20/24/30V 2A £4-93. 20V 2{A £2-25.

SWANLEY ELECTRONICS

Dept. EE, PO BOX 68,
SWANLEY, KENT.

Post 30p on orders under £2, otherwise free. Prices
Include VAT. (Overseas customers deduct 7% on
lhvlnl marked®, otherwise 11%). Official orders
welcome.

a radio
amateur.

Leam how to becoms s radio-
world We give siled promaretion.

. on
for the G.P.O. licence,

hoi

from he

VALVE BARGAINS

Any S Wp, 18 £1, 30 £4-30, Your

AERIAL BOOSTERS

We make of Aerial
Boosters all lov lor mtlng. with
let:

PL 309, PYS00/A.

~47uF, 1+5uF.

ECH84, ECCB2, EF80, EF183, EFt84,
PCss, PCss, PCF80, PCFan2,
PCL32, PCLs4, PCLSS,
PFL200, PLY8, PLS04, PY81, PY800.
PY88, EH90, 30PLt4, OF28.

Colour Valves 3p each PLS0S,

Co-ax Plugl .nd
Iﬂ—rov tereo and Standard
HF Radlo.

lﬂ—Fov the older VHF Tele-
vision, please state BBC1 and
ITV _Channels.

845—For mon. or colour this
covers the complete UNRF

AN Boosters are complete with
Battery and take only minutes
to fit.

Price

PCLB0G,

oach.

Polyester Capacitors—250 v/w 25p per pack of 5—
-0YuF, -015u4F, -022uF, -033uF,

-1uF, -15uF, -22uF, -334F,

Prices include V.A.T. P. & P. under £1/18p, £1 to £3/25p sbove £3/35p.
Overseas at cost, Money back guarantee on all orders.

ELECTRONIC MAIL ORDER
62 BRIDGE $T., RAMSBOTTOM, BURY, LANCS. Tel. Rams. 3036

Brachure, without obligstion to:

BRITISH NATIONAL RADIO
& ELECTRONICS SCHOOL,

£.0.Box 168, Jersey, Channel |slends.
NAME

ADDRESS
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FROM BI-PRE-PAK

@Stirline Sound Droducts

UNIT 1 PRE-AMP/GONTROL

SUPERB VALUE AT

£7.80

WITH ACTIVE
TONECONTROL
CIRCUITRY

UNIT [, latest addition in the
Stirling Sound range of realisti-
cally priced constructional mod-
ules is going to assure many
many more constructors of
obtaining quality where price
has prevented it before. UNIT
offers full stereo facilities, s
guaranteed and easy to connect

STEREO MODEL

@ Input sensitivity—50 mV, ad-
Justable
@ Output—200 mV for 50 mV in

MORE POWER-LESS VAT

up.
MADE IN OUR OWN FACTORY IN ESSEX

@ Bass control—+15dB at 30 Hx 40 WATTS

[ ] "I’ori(!)'!'ex control—115 dB at R.M.S.

¢ Srnaiante | 'ox o
£3.95

[ ] Operating voltage—10 to 16V + 8% V.AT.

GREATER VALUE

SS 140 MK.3

POWER
AMP.

Built for

hard work

from research and

Resulting
development, the Mk.3 version
of this most popular power amp.

now includes built-in out
capacitor with improved nabfrlty
under severest working condi-
tions. Greatly used for P.A,, disco
and similar work, SS.140 offers
fantastic value for the price.

Build and save with Stirling Sound
BASIC MODULES FOR BUILDING UP TO A STEREO TUNER-AMP
POWER AMPS

$S.103 3W r.m.s. amplifier incorporating 1.C/SL60745.

With current, short-circuit and thermal protec-

tion £1-75
SL.103-3 Stereo version of above £3:25
$S.105 5W amplifier to run from 12V (34" x 2" x §*) £2-25
S$S.110 Mk.3 Similar to S$S.105 but more powerfui

giving 10W into 4 ohms, using 24 volts £2°75
$S.120 Mk. 3 20W module when used with 34 voits

into 4 ohms £3:00
CONTROL
$S.100 Active tone control, stereo, + 15dB cut and

boost with suitable network £1-60
$S.101 Pre-amp for ceramic p.u., radio & tape with

passive tone control details £1:60
$S5.102 Stereo pre-amp with R.I.A.A. equalisation, mag.,

p.u., tape and radio in. £2:25

POWER STABILISER

$5.300

Add this to your unstabilised supply to obtain a
steady working voltage from 12 to 50V for your
audio system, workbench etc. Money saving and
very reliable

£3-25*

F.M. TUNING

Stirling Sound
POWER

MODELS TO
CHOOSE FROM
Not only do these excellent power
packs stand up unfiinchingly to hard
work, inclusion of a take off point at
around 13-15 V adds to their useful-
ness and once again price value is
outstanding.
Add 50p for p[p any model.

Made to serve for years

§8.312 12VI1A £3-75*
$8.318 18V/1A £4-15°
$8.324 24VN1A £4-60*
§8.334 34V/[2A £5-20*
$8.345 45V[2A £6-25*
$8.350 50V/[2A £6-75

$S.201 Front end, geared drive capacitor tuning, 88-108
MHz. AFC facility £5:00
$S5.202 LF. amp A meter and/or A.F.C. can be con-
nected (size 3” x 2”) £2:85 ¢4
$5.203 Stereo decoder
For use with Stirling Sound modules, or with any
other good mono F.M. tuning section. A L.E.D.
beacon can be added to indicate when_a stereo
signal is tuned in (3" x 2”) £3-85
We have extended our premises
NEW SH[]WR[][]M and opened up a new demonstra-
TERMS OF BUSINESS: tion showroom. All welcome.

$5310/50 STABILIZED VARIABLE OUT-
PUT POWER SUPPLY

Gives stabilixed output as and when re-
quired at any voltage from t0 to 50V . With
heat sink., Tested and guaranteed £11

L I I I I 1 I’ X [ 7 ]
TO STIRLING SOUND (BI-PRE.PAK LTD.), 220/222 WEST

VAT at $2 % must be added to tota) value of order except for items marked *

or (8%) when VAT Is to be added at 83%. No VAT on overseas ovd-n POST
& PACKING add 30p for UK orders unl.u marked otherwise. Minimum mail ROAD, WESTCLIFF-ON-SEA, ESSEX SS09DF .
order acceptable—EY Overseas orders, add £% for postage. Any difference
will be credited or charged. PRICES subject to alteration without notice. .
AVAILABILITY All items available at time of going to press when every Please send
effort Is made to ensure correctness of information.
for which | enclose £ |
Order your Stirling Sound products from e I
nc. V.ALT.
BI-PRE-PAK LTD i
NAME
Co Reg No 820919 ADDRESS. l

222 224 WEST ROAO, WESTCLIFF-ON-SEA, ESSEX SSO 90F.

TELEPHONE: SOUTHENO (0702) 46344 ] : eecs |
CHEQUES MONEY ORDERS PAYABLE TO BI.PRE-PAK LTD. h—————--—---—-‘
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High q'uality audio

N\~
NEW.

= STEREQ FM TUNER

Fitted withPhase Lock-loop Decoder

'y ¥ FET input Stage Typical Specification:
i = % VARI-CAP diode tuning  Sensitivity 3u volts
: OUR PRICE ONLY . Switched AFC Stereo seporation 30db

z Muiti turn pre-sets Supply required 20-30v
£]9 95 A Y LED Stereo Indicator at 90 Ma max.
e =X
The 450 Tuner provides instant programme selection at the touch STEREO
PRE-AMPLIFIER ]00
(5

of a button ensuring accurate tunitng of 4 pre-selected stations, any
» ¥,

of which may be altered as often as you choose, by simply changing
the settings of the pre-set controls.

Used with your existing audio equlpment or with the BI-KITS
STEREO 30 or the MK60 Kit etc. Aiternatively the PS12 can be
used if no suitable supply is avallable, together with the Trans-
former T461.

The S450 is supplied fully built, tested and aligned.
The unit iseasily in stalled using the simple
instructions supplied.

Fi R
Ry oY+ 148
A top quality stereo Sensitivity of inputs:

pre-amplifier and tone "t"p.oo:"mp.u' v i

control unit. The six 2. Radio Tuner 100mV into

push-button selector 3 ‘::K °'('1m ;
switch provides a .50'(0:;'"" SRy :

choice of inputs  P-U. Input equalises 10 R1AA

curve within tdB f;
together with two 20Kk, Supply n-:?vmnz%‘r:-;o
really effective fiiters  Dimensions—208mm x §3mrm x

for high and low fre-

mm. :
quencies, plus tape output. £]3 50 pdo [
MK60 AUDIO KIT: s “* R

Comprising: 2 x AL60's 1 x SPMB0 U

: . 15 BTM80, 1xPA100, 1

75’/:‘:{5;;1: ;g;:lceltu"é gn %f{ sE n_‘r'léch, neon indicator, slereol;lzfigzgzi ‘;’;‘:A‘e‘;? [::lul
Feluctlo AuDIO.KIT: PRICE £27-55 piys 62p postage.

Comprising: Teak veneered cabin
¢ ” - ”
#luminium chassis, healsink and ;ror::l:arzgl’ kel pis farse Pt Include

3 brachet pi
@ Max Heat Sink temp. 90C. @ Frequency response 20Hz. Tlate sockets etc. KIT PRICE £9-20 plus 62p postage,” ~ -c* #"¢! #nd 20prop-

et .Dls.torﬁon better than 0~1.at 1kHz. @ Sup|ply voltage 15« s ——
50v.®Th | Feedback. @Latest Design Improvements.

.vLoad-—e(!r,‘m,;, oer 16ohms. @Signal to noise ratio 80db. GOMPLETE
@®Overall size 63mm. 13mm. AUDIO GHASSIS

i Especially designed to a strict specification. Only the
finest components have been used and the latest solid-
state circuitry incorporated in this powerful littie amplifier

. which should satisfy the most
% critical A.F. enthusiast.
: ONLY (]

Stabilised Power Supply Type SPM80

SPM80 is especially designed to power 2 of the ALBO
Amplifiers, up to 15 watts (r.m.s.) per channel simul-
taneously. With the addition of the Mains Transformer

£

capa
BM TS89, the unit will provide outputs of up to 1-5A at 35V. Is supplied with ‘ullolngtr’ug:lg:l:dubﬁlu'::: ront paret class results. this unit
Size: 63mm, 105mm, 30mm. Incorporating short circuit :‘(‘:,‘i:d"f"";',‘;z':r'gwlrn': unl;mn'l mount::gtbe:g:i;lkg::’;iI:;:Il?.ml:Ll?:'
rotection. llable. plinth, cabinets of your own constructi "
] avallable. tdeal for the beginner or the advanced constructo:’:'?z:vl::ufr'.zl;\::

INPUT VOLTAGE 33-40V. A.C. 'F': &o'r'fl?rr‘r.n;nce with a minimum of Installation difn
OUTPUT VOLTAGE 33V. D.C. Nominal A
OUTPUT CURRENT  10mA-15 amps £300 TRANSFORMER £2°45 p1us 62p p 4

%" OVERLEAD CURRENT 17 amps approx. s : £]5 7
DIMENSIONS 105mm x 63mm x 30mm AsE £3-65 vius o205 4 5. . P &P s,
. TRANSFORMER BMTS0 £2-60 + 62p. postage

culty (can be instaliec

Everyday Electronics, September 1976



R W SN N R e
equipment mono and other modules for Stereo

NOW BI-PAK
BRINGS YOU-—
The ALSO
35°W power Amp! T e e R L

ceramic equipment using the new Bi-Pak M.P.A. 30 which is a
o high quality pre-amplifier enabling magnetic cartridges to be used
S - where facilities exist for the use of ceramic cartridges only.

Used in conjunction are 4 low noise,
high gain silicon transiators. It ia pro-
vided with astandard DIN input socket
for ease of connection. Supplied with
full, easy-to-follow instructions. L

POSTAGE &
PACKING

?o e & Paching add 25p uniess other-
se shown. Add extra for airmail. Min. £3-08

AL 20-30

ONLY

6-95

+ 8% VAT

A High Fidelity Power Amplifier with a maxi-
mum Power Qutput of 35 watt R.M.S.,
which has a maximum operating voltage
of 60v. A MUST for all HI-Fl users.

Maximum supply volt 15-80v
Power output for 2% THD 35 watts R.M.S.

Harmonic distortion 0:'1%
Load impedance 3-8-16 ohm
Input impedance 50K ohm

Frequency response +3dB 20Hz2—40KHz
Sensitivity for 25 watts O/P 280mV R.M.S.
Max. Heat sink temperature 90°C

pinensien e et i AUDIO AMPLIFIER
Fuse requirements 1-5A Monu lEs

The AL20 and AL30 units are similar in their
appearance and In their general specification.
Howaever, careful selection o' the plastic
power devices has resulted In a ung‘o of

output powers from 5 to 10 watts R
Tha versatility of their design makes !hom

ideal for use In record players, tape

ders, stereo and and
cartridge tape players in the homl Harmonie
Distortion Po = 3 watts f ~ 0-28% Load
Impodancc 8-16 ohm

Freguency re: 3o + 3dB Po = 2 walls 50Hz-25KHz.
Sensitivity IOI Rotcd O/P—Vs = 25v. RL = ohm
{=1KHz 75mV. RMS. Size: 78mm x 63mm x 25mm.

S i £2 65+~ £2.95

R = — ‘ PA12 Stereo Pre-Amplifier
=" POWER AMP O PA] 2 iy B AT
Spe‘:la“y deSlgned for tse ln— g‘o':: and TvoblL controls. Complete

with tape output.

AND for those who need more

P-O-W-E-R

125

Disco Units, P.A. Systems, high power e ”'::':"‘“'
. . q ° Bass and Treble uuootl
Hi-Fi, Sound reinforcement systems £ 6.5 n input impedance § meg ohm
Input Sensitivity 300m'
SPECIFICATION: ,.n, ',;‘,‘,:","."",:j‘n“,’gmfn"“
Output Power: 125 watt RMS  Total harmonic distortion
Continuous 50 watts into 4 ohms: 0-1%
Operating voltage: 50-80 50 watts into 8 ohms: 0-08% Power supply for AL20-30, PAI12,
Loads: 4-16 ohms S/N ratio: better than 80dBs 8450 etc. Input voltage 15-20v A.C. Output
F - ; Damping factor, 8 ohms: 65 voltage 22-30v D.C. Output Current 800 mA
requency response: 25Hz- g icanductor complement: 13 Max. Size 60mm x 43mm x 26mm.

20kHz Measured at 100 walls

transistors 5 diodes
Sensitivity for 100 watts output  Qverall size: Heatsink width Transformer T538 £2.30 £1 .20
at 1kHz: 450mV 190mm, length 205mm, height
Input impedance: 33K ohms 40mm

ONLY £15. 95 +8% VAT a

e mm P.0. BOX 6, WARE, HERT
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TOGETHER WE’LL MAKE IT

Dear Reader,

Do you realise just how important you could
be to the future of electronics? It never even
occurred to you? Well we are perfectly serious.
In your tens of thousands you regular readers
of this magazine represent all shades of opinion
all trades and professions, and all ages. As
good a cross-section of people as one is likely to
get.

The fact that electronics is (in all probability)
a hobby and rarely your main pursuit in life,
makes you all the more important and valuable
as contributors of ideas for future uses of
simple electronic circuits.

Each individual has some pet subject (apart
from electronics) which might well benefit from
an electronic aid. By bringing such thoughts
to our attention you could do maybe thousands
of similarly minded folks a good service, apart
from yourself.

Don’t think for one moment that this is all
far fetched stuff. Look, for example, at the wine-
maker’s Fermentation Indicator. This new and
most useful device is one direct outcome of
our original request to readers to send in their
suggestions a few months ago. Who can doubt
that thousands of amateur winemakers up and
down the country will shortly be reaping the
benefit of this clever design. In gratitude, they
ought to raise their glasses to two individuals.

Our October Issue will be published on Friday, September |7
See page 465 for details.

EDITOR F. E. Bennett [ 2
ART EDITOR |. D. Pountney °

ASSISTANT EDITOR M. Kenward °

P. A. Loates [ )
ADVERTISEMENT MANAGER D. W. B. Tilleard ®

To our contributor who was responsible for
the technical design and who has shown con-
siderable ingenuity in bringing electronics into
this unsuspected field of application. And to our
reader who indicated the need for such a de-
vice in the first place. He was the instigator of
the whole operation and deserves full praise.

We shall be publishing other exciting and
unusual designs which have been conceived and
brought into practical form through such happy
partnerships. The proposers of all new ideas
that reach completion will receive honourable
mention in our pages when the resulting article
appears. They will also receive a small monetary
reward. (By “new” we mean ideas that we on
EvErRypAY ELECTRONICS had no previous know-
ledge or intimation of.)

So here’s your chance to get involved. To
make our use of electronics as widespread as
possible we welcome everyone’s thoughts con-
cerning off-beat applications. Don’t worry if
they sound a trifle crazy—most new ideas do at
first—but send them in. They all will receive
careful consideration.

Gt s

TECHNICAL EDITOR B. W. Terrell B.Sc.
K. A. Woodruft
P. Mew

® IPC Magazines Limited 1976, Copyright in ail 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 g0 to press,

Editorial Department: Everyday Electronics, Fleetway House, Farringdon Street, London EC4 4AD. Phone 01-634 4452,

Advertisement Department: Everyday Electronics Advertisements, King's Reach Tower, Stamford Street, London SEl 9LS.

Phone 01.261 5148.
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..EASY TO CONSTRUCT
.SIMPLY EXPLAINED

VOL. 5 NO. 9 SEPTEMBER 1976

CONSTRUCTIONAL PROJECTS

FERMENTATION INDICATOR A bubble watcher for winemakers by S. R. Lewis 458
CLUNK-CLICK JOGGER Get the seat belt habit now by T. R. de Yaux Balbirnie 462
ELECTRONIC THERMOMETER Fast acting analogue indicator by R. A. Penfald 476
C-L RESONANCE TESTER Simple tester for use with a signal generator by P. H. Alley 480

GENERAL FEATURES

EDITORIAL 456
COUNTER INTELLIGENCE A retailer's comments by Paul Yaung 464
TEACH-IN 76 Part 12 Filters, Rectification and Smoothing by A. P. Stephenson 466
PHYSICS IS FUN Readers’ Favourite Experiments 471
YOUR CAREER IN ELECTRONICS The Plessey Company by Peter Verwig 472
JACK PLUG AND FAMILY Cartoon 474
FOR YOUR ENTERTAINMENT Japanese technoh;gy by Adrian Hope 475
YOUNG CIRCUIT IDEAS 483
1.C.s EXPLAINED Part5 by Brion Dance 484
PROFESSOR ERNEST EVERSURE The Extraordinary Experiments of. by Anthony . Bassett 488
SHOP TALK Component buying and new products by Mike Kenward 491
DOWN TO EARTH The Potential Divider by George Hylton 492
BACK NUMBERS, r: X
LETTERS AND BINDERS
We are ble to supply back copies of Everyday Electron- NEXT MONTH

ics or nnrlnu of articles and cannot undertake to answer
s' letters requesting modifications, designs or informa-
ﬂon on eommmlal oqnlpmcnt or subjects not published by
us. An s.a.e. should be dforap al reply. Letters
concerning published articles should be addressed to: The
Editor, those concerning advertisements to: The Advertise-
ment Manager, at the addresses shown opposite. see page 465.
Binders for volumes 1 to 5 (state which) are available
for £2:10, including postage, from Post Sales Department,
Lavington House, 25 Lavington St., London SEf OPF - y
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HEN ‘making wine, the fer-

mentation process is taken
to be complete when no more
bubbles of gas are seen to pass
through the airlock, Towards the
end of fermentation, the bubbles
appear only at long intervals and
this makes it difficult to say ex-
actly when the process is com-
plete without constantly watching
the airlock

The Fermentation Indicator to
be described overcomes this
problem by acting as an elec-
tronic bubble watcher. When
used to replace a conventional
airlock, it will remain inert if
no bubbles appear but will flash
a red light as soon as one is
detected.

Thus the winemaxer simply
switches on the Fermentation
Indicator and leaves it knowing
that even if he does not return
for hours, the flashing red light
will tell all.

SYSTEM DESIGN

The' first requirement of the
unit is compactness. It is not
really sensible to have wires
trailing from the fermentation
jar, so the whole unit with its
power supply should be mounted
on the jar. In fact, the unit des-
cribed is so small that it can be
mounted on top of the airlock
itself.

To achieve such: compactness
the power supply must be kept
as small as possible, and since,
in batteries, smallness implies

458

low capacity, the electronics
must consume as little power as
possible and work off a low
voltage. These last two require-
ments exactly fit cmMos (comple-
mentary metal oxide semiconduc-
tor) logic integrated circuits.

Without going into the tech-
nology of these devices, suffice
it to say that, in their steady
state, typical cmos logic ixc.s have
input impedance of hundreds of
megohms and consume in the
order of a few microamps (see
1.C.s Ezxplained, page 484).

Fig. I. The circuit diagram

(4]
PIN14

By S.R.LEWIS ssc

The maker’s data on cMos i.c.s
indicate that they will work
down to 3V supply voltage. Two
hearing aid batteries in series
give a voltage of 2-8V and, in
fact, the i.c. in question was
found to work well at this
slightly reduced voltage.

A light emitting diode was
selected as the indicator as this
gives high light output with low
current. It was decided to have
the led. flashing as, not only
is this ‘more noticeable, but less
power is required.

of the Fermentation Indicator.

L
i‘ SENSOR

VAN

R2
270k 02

R3
Mo

1201

110209
N\
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CIRCUIT :;;j

The complete circuit of the
Fermentation Inidcator is shown
in Fig. 1.

A single cmos ‘integrated cir-
cuit consisting of four two-input
NAND gates, see Fig. 2, is used
both as the bubble detector and
the lLe.d. flasher. A logic NanDp
gate is one whose output will only
go low if both its inputs are high.

The bubble detector consists of
two of the gates (Gla and Glb)
cross-connected to form a bis-
table.

On connecting the power sup-
ply pin 12 of Gla will im-
mediately go high since it is con-
nected to the positive suppiy line
vid R1. Pin 8 of G1b however will
take a short time to go high as
Cl has to charge up via R2. This
means that pin 8 will be held low
for a short time which forces pin
10 high. Now both inputs of Gla
are high so pin 11 goes low, hold-
ing the output of Glb high even
after C1 has charged.

This drcuitry is necessary to
ensure that on switch-on the bis-
table will always be 1n its “reset”
state, thus eliminatihg the need
for a reset switch.

So far we have ignored the
sensor probes connected to pin
12 and battery negative. Should
a low resistance path of less than
about 500 kilohms occur be-
tween the two probes then pin 12
will have a low input. This will
cause pin 11 to go high and now
both inputs to G1b are high (Cl
being fully charged) and so pin
10 goes low thus keeping pin 11
high even when the low resis-
tance path at pin 12 is removed.
We say that the bistable acts as
a “latch”.

The low resistance path is
formed by the water in the air-
lock which rises above its normal
level and makes contact with the
probes when a bubble passes
through.

"
(28v} 1 12 n 0 9 8

Fig. 2. Pin connections of the CD401 | AE
Ic.

~ constructed double-pole

The output of Gla is used to
switch on an oscillator formed
by Glc, Gld, R4 and C2. This
oscillates at about 10Hz. The very
high input impedances of cmos
gates are useful in that they
enable a low frequency oscil-
lator to be built using a small
capacitor, since the timing
resistor is very large (10M(}).

The light emitting diode D1 is
connected across the output of
Gld in series with a resistor
which helps limit current con-
sumption. When the led. is
flashing about 1mA is consumed.

To reset the unit back into its
waiting state the supply voltage
is removed using the specially
switch
S1. Capacitor C1 discharges
through R3 and, on reconnecting
the supply, the bistable will be
reset.

]
CONSTRUCTION  wemeasems

Airlocks come in various forms
—some plastic and in two pieces,
and some in a single glass unit.
The two-piece plastic types are
available in two sizes for large
and small fermentation jars—
both for just a few pence.

It was decided to use the
smaller size as it would then be
possible to build the electronics
into the larger airlock if re-
quired.

A cross section of the airlock
is shown in Fig. 3. The water
levels are as they would be just
before a bubble is formed. By

THE VERY IDEA :
The idea for a Fermentation Indi-
cator was proposed by R. Waters of
Glasgow who receives our special
award. Mr. Waters was one of the
first to offer his lu%(.uion following
our invitation in the March issue of
Everyday Electronics. Who will be
next with a winner? Watch these
pages!

2
%
%Ucm

placing one of the sensors always
in the water and the other just
above the “pre-bubble” level, the
water carried with the bubble as
it rises up will make contact
with the top sensor, and so the
bubble is detected.

The sensors comsist of two
strips of copper glued with plas-
tic adhesive to the ‘“cap” part of
the airlock. These strips were, in
fact, two strips removed care-
fully from a piece of stripboard.
These are flexible and take solder
easily.

>

Resistors

R1 1MQ

R2 270kQ

R3 1MQ

R4 10MQ2

R5 120Q

All §W or ¥W carbon + 5%
Capacitors

C1 0-01uF disc ceramic
Cc2 0-01uF disc ceramic

Semiconductors

Miscellaneous

B1, B2 RM675 batteries (2 off)
S1 see text

( Components-<S&3=

1C1 CD4011 AE CMOS quad 2-input NAND gate (or MC14011)
D1 TIL209 or similar light emitting diode

0-1in matrix Veroboard 10 holes X 10 strips; plastic airlocks (2 off); hair-
clip; 8BA bolts (2 off); connecting wire and solder.

\
See

otk
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Fig. 3. Cross section of a plastic alrlock of the type
used In the prototype. The water levels are as they
would be just before a bubble is formed.

o *
(SEE TEXT)

SENSOR

=

COPPER STRIPS
~—

Bl —ve

Fig. 5. (a) Shows the mounting of the two sensor
strips on the airlock tupe. (b) The mounting of the
circular board inside the housing tube and the orien-
tation of the l.e.d. DI. (c) The construction of the
battery holder and switch contacts. The plece of tube
sawn off is discarded.

SENSOR

Fig. 4. Layqut of the components on the circular plece of stripboard. Note the two wire links under
the i.c. and that CI and R3 are across the i.c. DI should not be attached to the board before it is

mounted on the airlock.




Two 1-5mm holes are drilled
in the cap to take the wires
from the sensors to the elec-
tronics. The wire from the lower
strip travels up the inside of the
tube and that from the upper
sensor on the outside (see Fig.
Sa).

The wires should be soldered
as quickly as possible using a
small soldering iron otherwise
the plastic will melt. About
20mm of wire should be left pro-
truding through the top for con-
nection to the component board.
The holes through which the
wires pass should be sealed with
plastic glue.

ESTIMATED COST
OF COMPONENTS *
exc]uding VAT.

£1.50

. y

The “electronics”’ are mounted
on a small piece of circular strip-
board as shown'in Fig. 4. First
cut a square of board 10 holes by
10 holes then cut off the corners
and finally file to shape. Clean
off any copper swarf which could
cause shorts between the tracks.

File the two notches as shown.
These are to allow the leads to
the battery to pass round the
board when it is mounted in the
tube.

First make all the breaks in
the strips as shown, Insert and
solder all the wire links. Con-
nect about 25mm of thin flexible
wire to the battery lead hbles
and bend round through the
notches.

Solder in the resistors (except
R3), capacitors (except C1) and
the integrated circuit. Mount R3
and C1 over ICl. Note that the
leads of C1 are soldered to the
leads of R3 for compactness.

HOUSING

The housing for the electronics
is made from another airlock.
About 30mm of the outer tube is

cut. A 3mm hole is drilled half
way along it, see Fig. Sb. The
le.d. is glued in this hole but
first the anode and cathode must
be identified. Different le.d.s use
varying identification methods so
it is best to make sure using a
9V battery and 10kilohm resistor.
Paint a dot or file a notch to
indicate the cathode.

Cut the led. leads to about
5mm and bend in half, then glue
the le.d., correctly orientated,
into the hole.

Next make sure that the cir-
cular piece of board slides freely
into this tube. Note that the tube
may taper slightly: the board
should fit the smaller end. If it
does not go in, file off any
obstructions.

Mount the board, components
down, on the cap of the airlock,
soldering the two sensor wires in
the holes shown. Make sure that
the board sits centrally.

Now slide the tube with the
le.d. over the board making sure
that the le.d. is over the copper
strips to which it is to be soldered
as shown in Fig. 5.

The tube should sit closely on
the cap and any projections such
as the maker's name should be
filed down. Solder the le.d. leads
to the copper strips indicated and
then glue the tube to the cap
with plastic adhesive. Make sure
the battery leads have been bent
round the board before doing
this.

BATTERY HOLDER AND
SWITCH

The cap of the second airlock
is used as a battery holder and
switch. First the middle tube is
sawn off leaving about 8mm in
the cap. Now two saw cuts are
made across the inner tube. Use
a saw with a very thin blade.

Two aluminium strips from a
hairclip are used to grip the two
batteries. The strips are placed
in the sawcuts see Fig. 5c. If
the batteries are not held firmly
the strips should be bent very
slightly inwards.

The ends of the hairclip strips
are bent so that when the cap
is fitted over the tube surround-
ing the component board they
just make contact with the walls,
These strips are used to form a
switch, making contact with two
round headed bolts fixed inside
the housing tube.

These two bolts are 8BA and
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about 6mm in length. The
distance between them should
equal the distance between the
ends of the battery holder clips.
Drill two holes in the appropriate
positions and then insert the
bolts, heads innermost, wrapping
the battery leads from the board
around them to give a good con-
nection.

FINAL ASSEMBLY AND USE

Insert the batteries into the
holder making sure that they are
the correct way round. It is
advisable to paint one of the
strips red to indicate positive.
Note that the small batteries
specified have the case as posi-
tive rather than the top as is
usual with other types of battery.

Turn the cap until the two
battery holder strips make con-
tact with the bolt heads. The
l.e.d. should not light. Next short
out the sensor strips with a piece
of wire—the le.d. should start

flashing (and remain flashing
when the shorting lead s
removed).

If all is well proceed to testing
the unit in situ. Enough water
should be put in the airlock so
that just before a bubble rises
the water level is about 3mm
below the upper sensor. An easy
way to judge this is to put the
unit on top of a washing up
liquid bottle just holding it in
place. Squeeze the bottle gently
to simulate the pressure of the
gas in the fermentation bottle.
This must be done very slowly.

When the correct water level
has been found remove the cap
from the airlock and make some
sort of mark on the outside of
the tube to indicate where the
water should come up to next
time it is filled.

To use, the airlock is simply
put in place of a conventional air-
lock. The cap is turned to con-
nect the battery and the unit is
then left for however long one
desires.

CURRENT CONSUMED

In its quiescent state about
one microamp is consumed so the
unit can be left on for months
without draining the batteries. In
the flashing condition less than
one milliamp is consumed—the
batteries should last about ten
full days in this state.
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T LOOKS as if the compulsory

wearing of seat belts in cars
will soon become law. We are
told that the clunk of the door
is supposed to remind us to belt
up. If you are like the author, it
is likely to remind you of nothing
except, perhaps, that the door
needs adjusting.

For the absent-minded, some
sort of memory-jogger is neces-
sary and the circuit to be des-
cribed fulfils this need. It was
decided not to make connections
to the seat-belt mechanism itself
—this could be dangerous and
certainly rather difficult. Rather
than this, a device which emits
a high-pitched whistle when the
ignition is switched on was con-
structed. This reminds you to
attach your seat belt. The whistle
is silenced by pressing a small
button.

Of course, the device is a
nuisance. In its present simple
form it could hardly be other-
wise. Perhaps it could be aban-
doned when it has established the
habit. In any case, it seems a
good idea to get into one before
the law comes into being.

THYRISTOR

The most tricky part of the
design’is to prevent the switched-
on ignition circuit from simply
causing the device to operate
again after the silencing button
has been released. Silencing it
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A simple circuit to remind you to use car

seat belts.

with a normal type of switch was
thought to be out of the question
as it could be inadvertently left
in the ‘off’ position. A button was
essential.

To overcome this problem a
silicon controlled rectifier, often
called a thyristor, was used.
Although this looks like a tran-
sistor it behaves very differently.
As it may be new to a number

of constructors some explanation
of its action seems appropriate.
The thyristor, unlike a transistor,
is a four-layer device, pnpn.
Like a diode it will allow cur-
rent to pass in one direction only.
Unlike an ordinary diode, how-
ever, it will only do this if a
positive pulse is applied to the
“gate”. In the absence of such a
pulse, current will flow in neither

Fig. I. Circuit diagram of the Clunk-Click jogger. Connection is shown for negative
earth, for positive earth cars live connection should go to chassis.

LIVE CONNEC-HON $12v
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#SEE TEXT
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direction. Once the pulse has
been given the thyristor “fires”
and after that the gate loses all
control over its action. That is
why only a short pulse is re-
quired. If the current passing
through the device is stopped or
allowed to fall below a certain
threshold value, then the thyris-
tor fails to conduct and another
pulse will be necessary to make it
work again. The pin connections
are given in Fig. 1.

CIRCUIT :\i;j

In the present circuit (Fig. 1)
the pulse is given via capacitor
C1. After the pulse capacitor will
be kept charged and will not keep
the thyristor conducting as it
would if the gate were connected
straight to the positive line.
Pressing the push button S1 cuts
the current through the device
momentarily ‘and, in the absence
of a new pulse, the drcuit
remains switched off. Tt will, of
course, trigger again if the igni-
tion is switched off then on again.
In fact, if this is done fairly
quickly it is unlikely to start con-
duction as the charge on C1 will
take several seconds to die away
sufficiently.

The rest of the circuit is fairly
straightforward. It consists of two
transistors and other components
connected as a multivibrator. This
is a type of oscillator and will
give a tone from the loudspeaker
which depends on the setting of
VRI1. With the values given, the
frequency in the prototype was
that of a good high-pitched
whistle. Resistor R3, placed in
series with VRI1, is to prevent
excessive base current from des-
troying TR2 if VR1 is set to near-
zero.

The transistors chosen were
2N706s because they are cheap
but various types could be used
with success. Again, the thyris-
tor (CSR1) may be any small
type with a working voltage of,
say, 25 volts or more and a cur-
rent carrying capacity of 1 amp.
The author used one which could
handle 3 amps because this hap-
pened to be to hand.

It will be noted that there is
an indicator lamp LP1 in the cir-
cuit. This is so that the SCR will
pass a reasonable current when
it is conducting. If it did not—i.e.
if all it had to do was pass the
small current needed for the
multivibrator section—then this
would probably be below the
threshold value of current men-
tioned earlier. This would mean
that the SCR would fail to
remain ‘fired’ after the gate
pulse had stopped.

The loudspeaker needs special

-

FOR
GUIDANCE
ONLY

ESTIMATED COST

OF COMPONENTS %
excluding VAT.

L £2.50 D

mention. This should be a small
type of approximately 60mm
diameter. It must have a high-
resistance coil—about 80 ochms.

CONSTRUCTION s

The constructor may well wish
to design his own way of build-
ing the project. For those wanting
detailed plans to follow, a strip-
board layout is given as used
for the prototype. Be sure to cut
away the copper strip at the
places marked using a spedal
cutter or a carefully used pen-
knife.

Even though the loudspeaker is
a small one it could make the
front of the finished project
rather clumsy-looking. The tone is
loud enough to permit the
speaker to be mounted on the
bottom of any case employed,
pointing downwards. In this way
a small panel, with only the indi-

All 5% ¥ W carbon

Semiconductors

TR1  2N706 npn silicon
TR2 2N706 npn silicon

Miscellaneous
S s.p.s.t. push to make button

connecting wire, earth tag.

.

" Components-S&r= A

Resistors Capacitors
R1 1 kQ C1 0-1uF))
R2 27kA2 Cc2 0-1uF plastic or
R3 5-6k(2 C3 0-1uf ceramic

CSR1 any small thyristor e.g. 50 p.i.v. 1A

LP1 12v 0-6 A indicator tamp, and holder

VR1  47kQ skelton preset potentiometer

LS1 miniature 80S (approx.) loudspeaker

Stripboard (Verobard) 9 strips by 20 holes by 0-15 inch matrix, auto type

See
Nk

J
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Fig. 2. Layout and wiring of the prototype unit.

cator light and small push button
showing can be used. The indi-
cator light may be one which is

moulded complete with integral
bulb or a 12 volt bulb in a sub-
miniature holder. .

INSTALLATION

The circuit may be checked by
making up about 12 volts with
batteries before fitting it to the
car. When fitting it, a suitable
connection must be found which
becomes live only when the igni-
tion is switched on. The wiring
diagram for the car, or a little
common sense will help. Either
this connection may be taken
direct to the fusebox or to a wire
already in use for an existing
accessory.

Wherever this connection is
made it must be done properly
using an appropriate connector
and light-duty auto type wire.
Never use single strand wire for
this type of work or any of the
ordinary wire used in general
electronics work. Wires to be
passed through metal must be
protected with a grommet.

The only other connection to
be made is an “earth”. If a suit-
able earth point cannot be found,
a small hole will need to be
drilled through a metal part and
a self-tapping screw fitted. The
earth wire is secured to this by
an earth tag.

Potentiometer VR1 should be
finally adjusted so that the loud-
speaker emits a really penetrat-
ing and annoying noise. It will
get on your nerves but should
keep you out of trouble. hu

ONE of the disadvantages of being

regarded as an oracle is that you

%et all sorts of questions thrown at you.

he more successful you are at answer-
ing them. the more you receive.

A few years ago my friend, Mr. Rayer
thought it might be fun to make a
replica old fashioned crystal set. When
it was almost finished he hit a stumbling
block, “Where do you buy the old
fashioned type crystal?”

| searched, and searched in vain. |
telephoned all the firms that | remem-
bered supplying them in the past, only
to be greeted with derisive laughter.
Well | hate to be beaten and, adopting
a pose likeRodins' “Thinker", | thought
really hard. Finally | remembered two
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“

things, one, that it was sometimes
called galena crystal, and two, that
galena is a crude form of lead. The next
question was "“Who uses lead?"' An-
swer “‘firms who make solder"’.

| wrote to ask one if they had any
galena crystal, and it was then, that |
had my first lucky break. The gentleman
they passed my letter on to, was an old
customer of ours. He wrote me a long
and erudite letter on the subject, and
explained, that although his firm used
it, it was a low commercial grade and
he considered it unsuitable,

Luckily he had a friend who sold
samples of this kind. He put me in touch
with his friend, who, wﬁen | explained
that a large quantity might be required,

put me in touch with his supplier, and
he was happy to let us have all that we
needed. However, the story does not
end there.

Spurred on by Mr. Rayers success, |
built a replica crystal set of a different
pattern, which was published in this
magazine a little later. This co-incided
with some B.B.C. anniversary, and the
News of the World wanted me to pro-
duce my set in kit form, so they could
make it a special offer. The snag was,
although they were vaguely talking
about thousands of kits, | could not
get a firm order.

It finally reached a stage where | was
due to go on holiday and | had to make
a decision about ordering all the parts.
| decided to take a chance. | ordered all
the parts, but | said to my partner, that
if the order from News of the World did
not arrive by the following Tuesday,
he was to telephone round immediately
and cancel! the orders. It did not, so he
did, and managed to cancel everything
except the 2,000 pieces of white plastic
tubing which had already been cut and
were on the way to us. | told News of
the World of our dilemma and they
kindly paid for the tube, although they
dropped the project. What did | do
with 2,000 pieces of white plastic
tubing? That's yet another story.
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for this board
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There is bound to be an extra heavy demand for this special issue so make sure of your copy by placing an
order with your newsagent now.

PRICE INCREASE. As
from the October issue,
the cover price of Every-
day Electronics will be

35p. This increase is

regretted, but rising pro-
duction costs make this
unavoidable.

The October issue will be on sale on Friday, September 17.
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Part Twelve

12.1 FILTERS

Speech, music and television signals are very
complex waveforms but may be treated as if they were
a mixed bag of pure sinewaves of different fre-
quencies. In fact it was discovered many years ago
by a Mr. Fourier that any waveform, whatever its
shape, can be analysed into a pack of pure sine
waves. It is frequently necessary to devise black-
boxes which allow some frequencies to pass easily
but hinder the passage of others. Such boxes are
called filters and there are many species—in fact too
many for us to cover completely so the following
simple examples are chosen.

High Pass

The high-pass filter shown in Fig. 12.1a passes,
with negligable loss, all frequencies above a certain
limit called the transition frequency, (fy). The so-
called "pass band" is therefore all frequencies above
fr, and the “cut-off”” band is all frequencies below fi.
Note the change from cut-off to pass band is rather
gradual but nevertheless, the curve rapidly rolls off
towards zero on the left of fr; a.c. theory will explain
why the circuits behave in this manner.

Fig. 12.1(a) High pass RC and
RL filters (b) filter output.

(b}

Take for example the capacitor/resistor version
which is a series impedance (R — jXc) across the
voltage Vin. At low frequencies, Xc is very high,
relative to R, and very little voltage appears across the
output. As the frequency increases, X¢ falls and the
output receives a larger share of the input. The
frequency f1 is defined as that frequency at which
Xc equals R, which from our previous work is when

466

2nfC which makes T = 5:CR

At this frequency (which is the transition between
cut-off and pass-band) the filter output is 0-707 of
the input voltage, see Fig. 12.1b.

Although the CR filter is the most popular variety,
the LR filter in Fig. 12.1a is occasionally seen. The low
frequencies see the colil as a low ohms “short-circuit"”
but higher frequencies are almost unaware of it and
pass through. The equation for the transition fre-
quency fr is found by setting Xrequal to R so 2xfL
equals R or

fr = R[2=L

Fig. 12.1(c) Low pass RC and

r_WV__I__A RL filters (d) filter output.
R

N Xc Ot!lT Vour
LT 1T 3
VIN —
e :::::::;\

fet—— PASS BAND —

(c) (d)
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Low Pass

The CR version shown in Fig. 12.1c will pass low
frequencies because the paraliel X¢ is a high resist-
ance but high frequencies find it a “short-circuit".
The transition frequency fy = 1/22CR.

The LR version has the same effect by causing

12.2 RESONANT CIRCUITS

Circuits containing inductance and capacity display
startling behaviour at certain input frequencies. Be-
cause Xp. rises and X¢ falls with frequency, there must
always be one particular frequency at which they meet
each other, i.e. a condition when Xi = X¢. Suppose
for example we have a series LCR circuit as in Fig.
12.2a and the frequency is adjusted until X, = Xc.

(b}

Fig. 12.2. (a) A series LCR circuit and (b) vector condi-
tions at resonance.

The impedance in rectanguiar form is Z = R +
jXL — jKc but since X = Xc then Z equals R.

This means that however high the separate values
of XL or Xc, they have cancelled each other and the
only opposition left is that due to the resistance R;
Fig. 12.2b shows the vectors of this condition which
is known as resonance.

The current /s = Vs/Z, which in this case is Vs/R
and this current must flow through all three com-
ponents and will cause very high voltages to be
dropped across Xy and Xc.

Example

Suppose resonant conditions are R 10 ohms,
XL = 100 ohms and Xc = 1000 ohms, the supply
voltage, V5 being 20 volts.

Z = R = 10 ohms, /| = Vs/Z = 20/10 = 2 amps.
Volts across X is Vi = /XL = 2 x 1000 = 2000 volts.
Volts across Xc must be the same, so V¢ is also equal
to 2000 volts.

The circuit at resonance is therefore acting as a
voltage magnifier of 100: 1, i.e. 20 volts supply is
stepped up by 100 times to 2000 volts. The voltage
magnification is called the Q factor and there are
several equations for finding it:

12.3 PARALLEL RESONANCE

Parallel circuits, involving LCR, can also be
handled by j, but require a little too much algebra
for the space allowed in this series so we must settle
for facts alone.

In Fig. 12.3a we see a parallel circuit which often
appears in practice, i.e. a perfect capacitor in paraliel
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high frequencies to be blocked by the high X1 ohms.
The equation here is fr = R/2xl, the same as the
equivalent high-pass version. The response curve
is shown in Fig. 12.1d. The behaviour of the phase
angles are exactly as described under *High-Pass".

Q = XLR or Q = X¢IR

o[ o116

The frequency in a circuit which causes resonance

is given by f =122 V(LC)

where L is in henries, C in farads and fin Hz, or L in
mH, C in nf, fin MHz.

The proof is based on the definition:

XL = X, 2nfy = 1/2afC, therefore f2 = 1/ (27)2(LC) or
f =1/2n v(LC).

A series resonant circuit can be a very effective
and sharp filter, i.e. high voltage across C or L at
frequencies close to resonance but low voltages on
both sides of these; Fig. 12.2c illustrates such a
bandpass filter, which has enormous importance as
a tuning device in all branches of electronics. By
using a variable capacitor or inductance, we can
select (tune) a narrow band of frequencies from many
frequencies which arrive at the input.

Vi
) 1 (d)

R L

P T

~ViN ouT -

c
| T I 0 Tt
O ! : RESONANCE

Fig. 12.2c. A simple band-pass filter and output details.

The higher the Q of the circuit, the narrower or
“'sharper” is the selected band. The bandwldth is
therefore inversely proportional to Q; in fact the equa-
tion is

bandwidth = resonant frequency/Q

with a coil of inductance L and resistance R. This
behaves exactly opposite to the series resonant
circuit. There is no voltage magnification but there is
a current magnification at resonance, i.e. the circu-
lating current /gy is about Q times greater than the
supply current /,.
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Fig. 12.3a. A parallel LCR circuit and output details.

12.4 RECTIFICATION

Half-wave rectification

Sometimes a sinewave voltage is available but,
for some reason or other, we find one half of it is a
nuisance. The diode provides a simple method of
slicing off the offending half cycles; see Fig. 12.4a.

+ +

o% 0—@—0 0 [\ «A—

W 1} U\
lr OjT LOAD
—

Fig. 12.4a. A Simple arrangement for producing half-
wave recitification.

The diode is a one-way path, allowing only the
chosen half-cycle in this case only the positive halves.
The output is said to be rectified. Reversing the
diode would only allow the negative half-cycles to
pass.

The recified output has an average value in one
direction but is very much lower than the peak
voltage. We know from a.c. theory that the average
value of half-a-sinewave is 2V /n but this is even lower
because every other half cycle is completely missing,
therefore the average voltage across the load is
Vav = Vpim (about a third of the peak value). This is
called half-wave rectification.

Full-wave rectification

instead of wasting the other half cycles, we can
turn 'em ‘“upside down" by using more diodes:
Fig. 12.4b shows a four diode arrangement called a
bridge. During the positive half cycles of the input
(Z positive to Y¥) current flows through the load via
ABCDE. During the negative half cycles (Y positive to
Z) the path is EBCDA. Both of these output halves
are in the same positive direction.

The impedance, across AB, is very high at reso-
nance and is called the dynamic impedance, Zp and

the formula is
Zp = LICR ohms

The Q factor is still X;. /K or Xc/R but the resonant
frequency formula f = 1/2»/(LC) is not quite
accurate but good enough to be used in practice.
The supply current is minimum at resonance because
Zp is maximum—this is opposite to the series reso-
nant case,
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Fig. 12.4b. A diode bridge arrangement for producing
full-wave rectification.

There are several advantages over the previous
half wave system, some of which are (a) doubie the
average voltage, i.e. V,, 2 V,/n (b) the output
frequency is double the input frequency because the
definition of a cycle is ‘“one complete sequence’
and the output sequence is half the “length” (time

wise). /TRANSFORMER

CENTRE-TAP
LOAD

—_— —
Fig. 12.4c. A centre tapped transformer needs only two

diodes to produce full-wave rectification.

Shown in Fig. 12.4c is an alternative system using
only two diodes but requiring a centre tapped trans-
former. Each half cycle is shared alternatively by the
diode. Since diodes are cheap and transfprmers
aren't, this is less popular.

12.5 A.C. MAINS POWER SUPPLIES

Batteries are convenient, portable and are capable
of delivering a very smooth d.c. voltage. Unfortunately
they decide to go “‘flat” at the most awkward times
and they are horribly expensive if required to deliver
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moderate or high powers. The domestic mains supply
in spite of the present inflationary spiral, is a very
cheap power source in comparison with batteries—
in the order of a 1000 times cheaper per watt!
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Fig. 12.5. (a) Block diagram and (b) circuit diagram for producing smooth d.c. voltage from the a.c. mains.

There are two things to be done to the mains before
it can compete with a battery, (a) step down the 240
volts to the required voltage by using a transformer,
(b) rectify the sinewave by half-wave or preferably
full-wave methods and (c) filter out any remaining
ripple which might adulterate the smooth d.c. output.

The black box representation of the system is
shown in Fig. 12.5a and a detailed circuit producing
a smooth d.c. voltage of about 7 volts is shown in
Fig. 12.5b.

The Reservoir Capacitor (C1)

After the full-wave rectifier, the waveform across
the rectifier (without the reservoir) would have the
shape as shown in Fig. 12.4b. The average value would
be about two thirds peak (2Vp/n) and the waveform
would be difficult to smooth. Ii’he reservoir capacit-
ance charges up to peak voltage and, providing it is
large enough, tends to hold the voltage at this value.
(“‘Large enough' means the time constant formed by
C1 and the load resistor is long, relative to the period
of the supply frequency). The reservoir may be
thought of as the actual d.c. voltage supply which is
kept “topped-up” by occasional pulses from the
rectifier.

The Filter (C2/R1)
This is a low pass filter which reduces the slight
ripple left after the reservior; C2 must be large

because R1 is in series with the load and will drop
some of the voltage. For example if the load is equiva-
lent to a resistance of 1 kilohm then R1 should not
exceed say 100 ohms; even this will cause about a
10 per cent loss of output voltage because of voltage
divider action.

Load Regulation

Due to the internal series resistance of the power
pack, the output voitage tends to fall if the load
requires more current, a defect called bad load
regulation. This can be improved by using a simple
Zener diode stabiliser as in Fig. 12.5¢c.

Earlier in this series it was explained that a Zener
diode maintains a constant voltage across it in spite
of varying currents through it.

More sophisticated regulators, employing high gain
amplifiers, are used if the power pack is to supply
heavy current.

— - +
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Fig. 12.5c. Use of a Zener diode to stabilize the output

TEACH-IN ‘76 EXPERIMENTS AND EXERCISES

EXPERIMENT 12A

To demonstrate full wave rectification and a stabilised
power supply system.

PROCEDURE

Assemble the components on the Circuit Deck as
shown in Fig. 12A.1 but leave out for the moment the
two 1000uF capacitors C1 and C2 and the Zener diode
D5: also unscrew the bulb. Switch on the mains.
2. Switch on S1 and measure the voltage across CD.
Because of the full-wave bridge rectifier action, the
average voltage should be 2Vp/n =2 x 1-41 x 5/n =
4-49 volts plus ‘or minus the usual tolerance vari-
ations.
3. Screw in the 6 volt bulb and re-measure the voltage
at points CD which because of the extra 40mA
loading will reduce the previous reading by about 1
~ volt. (40 milliamps through 23-5 ohms drops 0-94
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volts and the diodes will drop a fraction more).
Unscrew the lamp again.

4, Connect the reservoir capacitor C1 and again meas-
ure the voltage across CD. The voltage shouid have
risen to Vp = 5 x 1-41 = 7-07 volts. Switch off S1 and
confirm that this voltage only slowly leaks away.
Switch on again.

5. Connect the smoothing capacitor C2 which in
conjunction with R1 forms a low pass filter and
removes most of the mains ripple which escapes the
reservoir action. The voltage across CD can again
be measured but should not have altered substantially
from the previous reading.

6. Screw in the bulb again and measure the voltage
across CD. The current of 40mA through R1 will drop
about a volt which means you should be reading
about 6 volts. Unscrew the buib.

7. Connect the 4-7 volt Zener diode as shown and
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Fig. 12A.1. Theoretical circuit diagram
and component layout on and around
the Circuit Deck for experiment 12A.

check the voltage across CD is now
pulled down to the nominal 4-7 volts

plus or minus the usual tolerance. =
Screw in the bulb and check that the FROM 5V WINDING
Zener is still stabilising the voltage.
The voltage will drop a little of course
because the Zener is not perfect but
contrast the variation without the
Zener.

8. Remove the lamp connections
entirely but leave the remainder of the
complete circuit for the next experi-
ment.

The circuit of Fig. 12A.1 (without
the lamp) can be reassembled into a small box to
form a stabilised power supply for permanent use
after the Teach-In series is completed. It should be
capable of supplying about 50 milliamps at a nominal
5 volts although it would be wise to use a little higher
wattage rating for the Zener diode—say a 1 watt type.
If a nominal 9 volts is required, the only changes
would be (a) use the 8 volts tapping on the trans-
former (b) change the Zener diode for a 9 volt 1 watt

type.

EXPERIMENT 12B

To plot the load regulation curve of a stabilised power
supply.

PROCEDURE

1. Assemble as shown in Fig. 12B.1 where it will be
noticed that the regulator is supplying a “dummy”
load consisting of a fixed 100 ohm resistor and a
1 kilohm variable resistor. The fixed 100 ohm is to
protect the supply when the variable resistor is at the
zero end. i.e. the maximum current load will be about
5 volts/100 ohms = 50 milliamps.

The 1 kilohm variable is linear so there is no need
to actually measure the resistance because it can be
estimated by noting the ratio of spindle movement at
each setting. Start with VR1 at max. resistance and

X )
out

EXISTING CIRCUIT DUMMY
OF FIG.I2A (LESS LAMP) _— LOAD
{9 O loon

VR

kA
Fig. 12B1. Wiring up details for experiment 128.
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measure V,,. Reduce VR1 about 10 per cent and
again measure V... Repeat this procedure in 10 per
cent steps until VR1 is at the zero end. Plot your
results on a graph.

CONCLUSIONS

You will find that the voltage falls as the load resist-
ance is reduced, i.e. the actual behaviour is not ideal
but nothing ever is.

EXERCISES

12.1 What is the resonant frequency of a
10 millihenry inductance and a 10 nanofarad
capacitance?
12.2 A 20 volt sinewave is across a series im-
pedance 2=100+3500—3500. (a) Is the circuit
at resonance? (b) Why? (c) What is the im-
pedance modulus in ohms? (d) What is the
supply current? (e) What is the voltage across
the capacitor? (f) What is the “Q”’ factor.
12.3 In Fig. 12.5b if C2 became disconnected,
the voltage out would be lower. Why?

If C2 became disconnected what would be
the symptom?

Answers

*19Y1103d 2AeM [[n] Jo Burjqnop Aouanbaay
Ayl 031 anp ZHEQ[ JO wNY SUIBN "JULIND Jo
Surureap peoj 3y) jo aids ur ‘Ofejjoa Nead ay)
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Physics
is FUN!

S MONTH....
A selection of re
"Favourite Experiments"

Instead of the normal type of article this month we present some reader’s favourite
experiments received as a result of our request some months ago—more will
follow later.

Balancing Act!

Insert a coin in the prongs of two forks, one at either side of the coin, so that the
forks can swing or pivot to and fro on the coin. Do this to one side of the coin,
$see Fig. 1). the other side of the coin can now be balanced on the edge of any suitable
ulcrum. The principal of operation is that the handles of the forks, owing to their
relatively large mass, alter the centre of gravity of the system, thus enabling the
system to balance in what appears to be a very precarious manner. In fact, physically
speaking, the system is very stable. :
Care needs to be taken doing this, but it should be manageq by a child of ten.
People often accuse me of employing glue or magnets when doing this. Be causeof its,
simplicity, and apparent gravity defying performance, this little experiment will

remain a firm favourite of mine for a long time.

W. J. Williamson
York

Good fun at party time, will keep everyone happy for hours

FULCRUM

FORK BENDS TOWARDS READER

Fig. 1. Mounting the forks on a coin.

Silent Bell

My candidate for a simple but effect-
ive experiment concerns the trans-
mission of sound waves. We all seem
to take for granted the fact that we will
hear the thunder some seconds after
the lightning appears but what is not
apparent is that if there was no
transmission medium i.e., air, then no
sound would be heard at all, and this is
the reason why it sticks in my mind—it
demonstrates a fact which we all take
for granted, or else do not even think
about!

The experiment consists of a glass
jar fitted with an outlet tube and big
enough to cover a source of sound,
e.g., small battery operated bell. The
outlet should be connected to a suction
device which in a laboratory would be a
Buchner type water suction pump, but
at home could possibly be a bicycle
pump with the leather washer inverted
so that it sucks rather than blows.

The bell is started and covered by the
jar which should have some grease
around the rim to seal it to a flat sur-
face. The sound of the bell will be
heard through the glass. Now begin to
extract the air from the jar and, de-
pending on the efficiency of the suction
device used, the sound will become
fainter and fainter, and under good
vacuum the sound will disappear almost
completely. The sight of a bell vibrating
with little or no sound will bring home
to your audience the necessity of our
oft forgotten atmosphere for sound
transmission. ’

Tom Smales
Wrexham

A great ''classic’* experiment. Not eas
to carry out in the home, but well wol
doing. Just watch the expressions of
disbelief on the-faces round about you!
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Frightfully Baffling

| have two experiments for you.
One is the sticky balloon, the other is
the crushed tin, experiment.

The sticky balloon is very simple:
take an inflated balloon (red seems to
be the best?) and rub it one way on a
woollen jumper five or six times, then
put it on a wall or ceiling, it should
stick, | think it must be static elec-
tricity.

The crushed tin is far more dramatic
and a little frightening. You need, an
empty, washed, (with soapy hot water)
S litre (| gallon), oil tin with screw top.
Put about 15mm boiling water in tin
keep boiling for half a minute on gas jet
§steaming reely from spout). Remove
rom heat and quickly screw on the cap:
allow it to cool slowly.

The pressure slowly drops in the tin,
and the pressure outside crushes the
tin.

| like these experiments because the
first baffles, the second frightens.

Clive G. Brierley
Oldham

A well-known party trick, Mr. Brierley,
but thank you for all that. Again, demon-
strating the attractive qualities of static
electricity. At first sight, it seems un-
likely that red should be more effective
than any other colour, but who knows?
There might be something in the dyes
that would offect it.

SUCTION =—3=

WIDE MOUTHED
GLASS JAR
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Your Careér in

Electronics ...

WORKING WITH PLESSEY

I N PREVIOUS articles in this series

I have selected careers in
specific activities as my subject
for discussion. For example, a
career as a test engineer or tech-
nical author, or in instrumeats.
And I have generally chosen one
ocompany as a practical example
but also indicated other com-
panies in which you might work
in a similar capacity.

This month I am devoting my
whole space to a single organisa-
tion, The Plessey Company Ltd,
and its broad spread of activities.
So broad in fact that it offers
career opportunities for every
imaginable speciality in mechani-
cal, electrical and electronic
engineering and is large enough
to also provide good opportunities
in non-engineering positions.

INSTRUCTIVE

But there is another reason for
my choice. Plessey is involved in
the whole of electronics from
microcircuits to giant radars,
from pasive component manufac
ture through to great electronic
systems, and the company is
powerful in both consumer and
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professional electronics at home
and overseas. Thus, a study of
Plessey is in many respects a
study of the whole of the elec-
tronics industry as it is today.

What is happening at Plessey
is also, to a greater or lesser
degree, what is happening else-
where in the industry and thus is
instructive for those wishing to
get a “feel” of the industry and
its present trends.

The Plessey Company Limited
is one of the world’s great multi-
national companies with manu-
facturing units at nearly 30 loca-
tions in the UK, and subsidiary
companies in the USA, South
Africa, New Zealand, Australia,
Lebanon, Brazil, Portugal and
Switzerland. The company also
has substantial investments in
associated companies at home and
overseas, the best known in the
UK being International Com-
puters Ltd, Goodman Loud-
speakers Ltd and Technograph
Ltd.

Plessey trades in over 130 coun-
tries and for the last trading year
turned over £490:1 million with
a pre-tax trading profit of £52-6
million.

In the UK, Plessey employs

I

some 50,000 people in a geo
graphical spread of locations
from Bathgate, West Lothian in
the north to Cowes, Isle of Wight,
in the south, and to the west there
is a plant at Newport in Wales
and another at Templecombe. The
h'eadquarters is at Ilford, Essex.

ORGANISATION

Plessey is organised in a num-
ber of “businesses” each operat-
ing independently in its own
speciality, but also able to call
on certain central services as re-
quired. The largest business is
telecommunications, employing
some 30,000 people. The next
largest is radar with 4,000. All
the other businesses have 2,500
or less. The largest businesses in
terms of people, however, are not
necessarily the best ones in terms
of career opportunities for
graduate or technician engineers.

With about half the total work-
force in telecommunications, there,
are about 700 people involved in
R and D. Yet, in Plessey Marine
there are 600 people on R and D
in a total of 1,800. Avionics and
Communications has 2,500 people
of whom 1,000 are engineering
staff. Plessey Radar has 4,000
people of whom more than 900
are on R and D. The largest pro-
portion of all is, of course, at the
Allen Clark Research Centre, a
world-class laboratory engaged on
fundamental research for the
whole of the group. Nearly 10 per
cent of all Plessey people are en-
gaged in R and D, as befits a
company engaged in the design,
development and production of
high technology products.

RECESSION

Plessey was hit by the down-
turn in the demand for electronic
components which started in mid-
1974 and was further hit by the
increase in VAT to 25 per cent on
consumer products. The telecom-
munications business was also hit
by cut-backs in Post Office orders
and in this area a number of
people were made redundant.
Overseas, the North American
business was affected by slackness
in automotive products and semi-
conductor demand. But while
these businesses were struggling
for profit in a bad time, others
were holding or improving their
positions.
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Technician training includes classroom teaching and practical instruction.

Heading photo shows the Plessey Clansman WF 558 manpack tactical radio in service

with the British and overseas armies.

This is the advantage of having
a wide range of businesses spread
throughout the world. But in a
total world recession, and that is
what we have all just experi-
enced, there tends to be a total
cut-back in trade. In fact Plessey
has done rather well in the cir-
cumstanoes and has shown great
flexibility in meeting rapidly
changing market oconditions.

The Post Office cut-backs were
the most serious because Post
Office business accounts for about
a quarter of the whole turnover.
Plessey had no option but to re-
duce the workforce in the past
financial year at a heavy cost in
redundancy payments.

The worst is now over and with
the revival in world trade Plessey
is now fully embarked om an
export-led recovery. The order
book today stands at some £500
million, a figure regarded with
sober satisfaction and with cur-
rent rumours that the Post Office
is returning to substantial profit
there is a good possibility that the
hard-pressed telecommunications
business will benefit from a re-
surgence in home orders.

!

In this respect it should be
noted that Plessey has already a
fine reputation with the TXE2
electronic telephone exchange of
which several hundred are
already in service and has sub-
stantial interests in the larger
TXE4 now going into production.

DEVELOPMENTS

Another great system is the
Ptarmigan military mobile trunk
radio system for which Plessey is
the design authority and prime
contractor and which was the sub-
ject of a number of papers pre-
sented at Communications 76
Conference at Brighton in June.
This project is one that will last
well into the 1980s, as will TXE4.
There are other on-going projects
like the Clansman tactical radio
system for the British and over-
seas armies which will enjoy ex-
tensive “life”.

Plessey Radar is reported as
doing exceptionally well at the
moment in both civil and defence
fields. An example of Plessey ex-
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pertise is the recently developed
AR-3D three-dimensional long-
range radar acknowledged to be
a significant * breakthrough in
radar technology. The AR-3D, as
a single' unit, provides slant
range, bearing and height simul-
taneously at ranges up to 300
miles.

The principle of operation was
patented by Plessey in the early
1960s but a practical design had
to await some new technology,
one example being the application
of surface acoustic wave equalisers
developed at the All Clark
Research Ceatre.

Plessey has substantial naval
business with the Royal Navy and
overseas navies and is the leading
commercial design authority on
sonar systems in the UK. The R
and .D establishment at Temple-
combe, Somerset, is the most
closely guarded of all Plessey R
and D establishments, the most
secretive, and said to be the finest
equipped and staffed laboratory
in Europe for the study of under-
water disciplines. The location
has the advantage of having a
near-by deep-water lake used for
trials of new equipment.

RECRUITMENT

Plessey takes on about a
hundred school leavers a year for
technician apprentice training so
that at any one time there are
400-500 apprentices working their
way through the system. The nor-
mal entry requirement is at least
four ‘O’ levels including mathe-
matics, physics and English.
Those accepted will normally be
on the day release scheme hope-
fully working towards HNC.

Applicants with an ‘A’ level in
mathematics or physics and with
the appropriate ‘O’ levels (includ-
ing English) may be selected for
a three-year sandwich course
leading to HND. Like most com-
panies of similar status and size,
Plessey retains some flexibility
and it may be possible for young
people who are showing particu-
larly good aptitude to switch to a
higher stream to get along faster
or to a higher qualification.

It is interesting to note that the
proportion of craft apprentices is
dropping all the while as numeri-
cal control and other forms of
automation supplant many of the
old manual skills. On the other
hand, the shift of emphasis has
created a demand for more tech-
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Part of the basic training includes practical instruction on machine tools.

nician engineers for skilled main-
tenance of complex machinery,
process control and expanding
areas such as planning.

In fact the range of careers
open to technician engineers is
broadening all the while to em-
brace tasks like estimating and
value engineering. Plessey would
appear to favour flexibility in
technicians to undertake a variety
of tasks whereas the graduate
engineer, as he climbs the ladder,
tends to become more and more a
specialist in a narrow discipline.

As a high-technology company,

Plessey employs a very large
number of graduates, not only in
the traditional electronic and
electrical engineering disciplines
but also in physics, chemistry,
mathematics, economics, com-
puter science, business studies,
operational research, and metal-
lurgy. \

There are two streams of entry,
Science and Technology Entry.
Even if you have your degree
there must be a period of on-the-
job training and for an engineer-
ing graduate this may be anything
from a month to two years. Those

who already have appropriate
practical experience may join by
Direct = Appointment. Under-
gradutes thinking about a career
in industry and wanting to know
what it's really like at Plessey can
apply for Vacation Experience, a
scheme in which undergraduates
spend six or eight weeks (some-
times longer) in Plessey labora-
tories or_engineering deparments
during the summer vacation.

EMPLOYEES

Plessey Chairman, Sir John
Clark, says this of company em-
ployees: “They supply Plessey
with skill, imganiation, determina-
tion and effort, without which
there would be no company. In
return we provide jobs, job in-
terest, career prospects, personal
satisfaction and the income which
supports personal needs and re-
flects the contribution which each
is making to the success of the
enterprise. We intend to continue
to invest in people, in their train-
ing and development and in their
pay and benefits—it is only by
doing so that we will maintain
our competitive position in the
face of international competition,
with all that this demands in
terms of technical progress, mar-
keting skills and productivity”.

Plessey started in business in
1917 as a small jig and tool
maker. Today, Plessey is a world-
class organisation. This didn't
happen by magic. It happened,
and was made to happen, by
people.

I'LL SAY ONE THING FOR JACK—-HE BELIEVES IN 1
THOROUGHLY TESTING ANYTHING HE CONSTRUCTS) ~~v—
AT_THE MOMENT HE’S TESTING THE AQUAGUARD. A — -
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ISN'T I1T ABOUT TIME
YOU SAID: ‘AH, WELL,
\BACK TO THE CIRCUIT
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Video Recording

A FEW more of the electronic sights

seen in Japan recently warrant
at least brief mention as an indication
of things likely to come here.

Microwave ovens have long been
available, but there is mounting en-
thusiasm for induction stoves, which
can boil a pan through the human
hand. Although at first appearing
magical, the stove simply uses a heavy
duty transformer coil fed with an
alternating current of super-sonic
frequency. This produces an intense
electromagnetic field which induces
eddy currents in any electrically con-
ductive cooking utensil that is held in
the field.

Stoves of this type are dangerous
when used with cooking utensils made
of copper, because this metal reacts too
efficiently to the field. Thus it is
usually necessary to build a magnetic
detector into the cooker which blocks
current flow to the transformer coil
unless a safe ferrous utensil is being
used. Other ‘“magical” electronic
gadgetry seen included a silicon strain
transducer with a dynamic range of
100dB, a modified cadmium sulphide
photocell ten times as sensitive as the
conventional type, and a cadmium
sulphide solar battery with a conversion
efficiency of nearly 10 per cent in
sunlight.

A problem to date with video record-
ing has been the need to duplicate
tapes in ‘‘real time' because mass
duplication at high speed (like audio-
cassettes) pushes up the high frequen-
cies to an unmanagable degree. The
duplication of tape at ten times real
time is however now fully automated
using an anhysteretic process. A mirror
image master tape is wound together
with a blank tape, the sandwich
briefly saturated in an intense magnetic
field and then fast unwound at ten
times normal running speed. The result
is a copy with horizontal resolution
better than 240 lines and signal-to-
noise ratio of better than B. A
single master can produce !,000 copies
in this way without quality loss.

Obviously of potentially great sig-
nificance to the slide-tape user is the

)

By ADRIAN HOPE

new technique whijch digitally encodes
still colour TV pictures onto tiny 0.2mm
wide tracks down the centre of an
ordinary Philips compact audio cassette
running at standard speed. Playback
is via a special cassette machine with a
video head set to read the centre
tracks. This feeds a store which builds
up the video information necessary for
each still picture and displays a new
image on a TV screen every few seconds.
Incidentally | noticed only one move
away from electronics as the answer to
everything.

High intensity Iifht is now being
used to weld metal sheet, instead of
electricity. The illumination from a
xenon lamp is concentrated by a
reflector to produce an illuminated
intensity of 3,000 joules per centimetre
square. This light is beamed onto the
contact point of two metal pieces to be
welded together, within a surrounding
atmosphere of inert argon gas. The light
is converted locally into heat and
produces a seam weld which is un-
contaminated because no electrodes are
necessary.

Channels '

Because few if any mains or telephone
cables are buried in Japan, the skyline
is a cobweb of high voltage cables
feeding stepdown transformers mount-
ed high on a pole outside every few
houses. Not surprisingly, good quality
off-air TV reception is difficult, and
cable systems are used to supply the
hotels.

The major cities have at least half
a dozen different Japanese language
channels to choose from, in addition

.to an English language channel directed

at the specific area covered. This
channel is, of course, intended mainly
for foreign visitors in their hotel
rooms, and carries valuable information
on local facilities, train times and
entertainments, interspersed by com-
mercials for local restaurants and
services.

In the most

United Kingdom,
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attempts at making local cablevision
pay its way, even with advertisements,
have failed. The Sheffield local Com-
munity Cablevision station recently
closed down through lack of support.
With the benefit of a sight of the
Japanese situation, it seems astonish-
ing that in London there is no cable
TV station directed at visitors from
abroad staying in our many hotels.

Closed Circuit T.V.

Television plays an increasingly
important part in Japanese life. Many
large motor coaches now carry a
video camera mounted on the roof at
the rear, which is connected to a small
video monitor on the coach dashboard.
In this way the driver can get a clear,
wide-angled view of the road behind
him when he reverses.

In fact it is now law that every coach
must either have a video eye at the
rear or carry a human *'guard” who
goes to the rear of the coach and blows
a whistle every time there is a need to
reverse. What is more, engagement of
reverse gear automatically sounds a
warning horn at the coach rear, to
alert pedestrians.

Security

Anyone snooping behind the scenes
at Japanese airports will find video
screens in use for a very different
purpose. The Japanese have suffered
badly through hijacking, and obviously
intend never to let it happen again. '

Every piece of hand baggage carried
by a flight passenger is loaded onto a
conveyor and passed through a cabinet
looking rather like a laboratory fume
cupboard. The cabinet is bathed in
"soft” (low-level) X-ray radiation, and
a bank of TV cameras provides an
X-ray picture of each piece of luggage.

Because the conveyor is continually
moving, each camera output is fed to a
memory store, which provides a
freeze X-ray frame picture of each
item of luggage from several angles for
the benefit of a security guard out of
sight behind the system. The level of
X-ray radiation is low enough to
constitute no risk to film—certainly
none of my 35mm film was fogged by
two exposures to X-ray security at
Tokyo.

| only saw one piece of unsuccessful
technology; a smoke fire alarm which
was thrown into total confusion by a
Dutch journalist. The alarm was set to
raise a warning signal whenever it
detected excessive smoke. Its sensitivity
was set to ignore cigarette smoke, and
even pipe smoke, in the evening; but
the one thing no one had bargained
for was the Dutchman, who smoked a
pipe before breakfast. As regular as
clockwork, he was visited in his room
1by the hotel fireman each morning,
within two minutes of lighting up.

I'lIl touch on some other areas of new
Japanese technology next month.
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THERE are many areas where
electronics can be used for
measurement. As well as elec-
tronic parameters a wide variety
of measurements can be made
by using the appropriate trans-
ducer. Electronic measuring gear
often "has distinct advantages
over more conventional means.

This article describes a simple
but accurate electronic ther-
mometer which has a range of
50 to 100 degrees Fahrenheit (10
to 35 degrees Centigrade if
preferred).

The unit consists of the main
electrics including a moving coil
meter on which the temperature
is displayed and a thermistor
probe which is the sensing ele-
ment of the apparatus.

RANGE

The range covered makes the
unit suitable for use in many
household applications such as
an aquarium thermometer, a
temperature monitor for photo-
graphic solutions or simply as a
room thermometer.

The most obvious advantages
of this type of thermometer over
an ordinary mercury or alcohol
type is that it has a large, clear,
and easy-toread scale. This
makes it eminently suitable for
use in demonstrations of several
heat experiments encountered in
“0” level physics.

Another important advantage
is that the sensor and the scale
are not contained within a single
unit. This makes it possible to
have the sensor remotely situated
from the main unit.

Thus, it is possible, for in-
stance, to have the sensor inside
a greenhouse and the main unit
inside the house. There must be
many similar applications where
this feature would be useful.

THERIMIOIMI
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Another advantage is that the
unit responds to temperature
changes much faster than con-
ventional thermometers.

WHEATSTONE BRIDGE

In common with many pieces
of electronic measuring gear,
this unit is based on the Wheat-
stone Bridge. The circuit of the
bridge is shown in Fig. 1.

The Wheatstone Bridge con-
sists of a network of four
resistors and is really two poten-
tial dividers connected across the
input. A certain fraction of the
input will therefore appear at
each output terminalx

+O—
Ra Rc
INPUT vt
J Rp Rp
-0

Fig. 1. A Wheatstone bridge arrange-
ment.

If the ratio R,:Rp equals that
of Rc:Rp then obviously the
same voltage will be present at
each output terminal. If a meter
were connected across the output
it would read zero as the
difference between the two out-
puts is zero. The bridge is said
to be balanced when in this con-
dition.

If the meter had its negative
terminal connected to the
junction of R, and Ry and its
positive terminal connected to
the junction of R; and Rp and
the value of Rp was decreased,
the bridge would become un-
balanced and the voltage at
Ra, Rp would be lower than that
at Re, Rp. A positive indication

would therefore be produced on
the meter.

The lower the value Rp is
made, the greater the voltage
difference across the output and
the greater the reading on the
meter.

PRACTICAL CIRCUIT

The circuit diagram of the
Electronic Thermometer is shown
in Fig. 2.

One side of the bridge is
formed by R2 and RTHI, these
being the equivalent of R, and
Rp in Fig. 1. The top section
of VR2 and the bottom section
of VR2 plus R3 from the other
side, these being the equivalents
of Ry and Ry,

The thermistor RTH1 has a
negative temperature coefficient

ESTIMATED COST
OF COMPONENTS %
excluding VAT.

£4.50
excluding case
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Fig. 2. The circuit diagram of the Electronic Thermometer.

and is very like an ordinary
resistor except that it has a
resistance which greatly de-
creases as temperature increases.

When S1 is in the ON position
the meter is connected across
the output of the bridge.
Variable resistor VR1 is con-
nected in series with the meter
in order that the sensitivity of
the circuit can be varied.

Potentiometer VR2 is adjusted
so that when RTHI1 is at pre-
cisely 50 degrees Fahrenheit the
bridge is balanced and the meter
reads zero. If the temperature of
RTHI is raised above 50 degrees
Fahrenheit its resistance will de-
crease causing the bridge to be
unbalanced and giving a positive
deflection of the meter. VRI1 is ad-
justed so that the sensitivity of
the circuit is such that when
RTHI1 is at 100 degrees Fahren-
heit this corresponds to full scale
deflection of the meter.

The «circuit has a linear
relation between the tempera-
ture of the thermistor and
reading of the meter so a mini-
mum of meter recalibration is
needed.

STABILISED SUPPLY

The reading of the meter will
obviously be dependent to a large
extent on the input voltage to

the bridge. This voltage must be
extremely well stabilised if re-
liable results are to be obtained.

Tests on a few small Zener
diodes showed that many of
these had a rather poor perfor-
mance when used as simple
shunt regulators, and so, in this
circuit, the Zener regulator is fed
from a constant current source
oonsisting of D1, TR1, R4, RS,
D2 and D3.

A new battery provides nearly
10 volts whereas an almost ex-
hausted one probably a little less
than eight volts. On the proto-
type over this range of battery
voltages the potential at the

input to the bridge did not
noticeably change at all.

Everyday Electronics, September 1976

BATTERY CHECK

The battery voltage will, of
course, eventually fall to a level
too low to properly operate the
unit and so a battery check
facility has been incorporated as
part of the circuit.

When S1 is in the BATTERY
CHECK position, the meter is
connected via the resistor Rl
across the supply lines to the
bridge. The meter can thus be
used to monitor the stabilised
supply voltage and will indicate
a failing battery.

Power is obtained from a 9V
PP3 battery and so the unit is
self-contained except for the
probe. Current consumption is
only about 3mA which gives an
extremely long battery life.

.
CONSTRUCTION o s e

All the small components are
mounted on a 0-1 inch matrix
stripboard. This is cut from a
wide piece using a hacksaw. Full
details of this panel together
with particulars of all the other
wiring are shown in Fig. 3.

Drill the two mounting holes
for the panel (No 31 twist drill)
and make the five cuts in the
copper strips before soldering in
the components, The completed
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Fig. 3. The wiring up details and layout of the components in the prototype unit.

case.
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Photograph of the prototype unit removed frony its
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panel is mounted on the meter
terminals so be careful to drill
the holes in suitable positions if
the meter employed is not the
one specified.

CASE

The prototype is housed in a
ready-made plastic case having
an aluminium front panel. This
has dimensions of 130 x 100 x
S0mm, and any similar case can
be used.

The general layout of the front
panel can be seen in the photo-
graphs. The large cutout for the
meter and the two rectangular
cutouts for the switches can be
cut using a fretsaw. It is advise-
able to cut just on the inside of
the cutting line and then file out
the holes to precisely the correct
size and shape.

A 3-5mm jack socket SK1 is
mounted beneath the meter and
the thermistor lead plugs ’into
this.

When all the components have
been mounted, the unit is wired
according to the wiring diagram
shown in Fig. 3. There is a space
for the battery on the left of the
switches. Do not switch the unit
on unless the probe is plugged
into its socket.

PROBE

The probe can consist simply
of a length of twin cable with

a 3-5mm jack plug connected at
the end and the thermistor at
the other.

The thermistor, its leadout
wires and the soldered connec-
tions should be given several
coats of paint or lacquer so that
the leads cannot short together.
This insulation is also necessary
if the probe is to be used in a
liquid. A thick piece of p.v.c.
sleeving can be slid over the
thermistor leadout wires and the
soldered joints in order to give
a neat appearance.

If the probe is likely to be used
in chemicals which might attack
the paint or where the paint
might affect the chemicals,
would probably be better to
embed the thermistor in epoxy
resin, although this will result
in a slower response to tempera-
ture changes.

ADJUSTMENTS

Before switching on the unit,
set VR1 and VR2 at their midway
settings. Ideally, when calibrating
the unit, two dishes of water are
required: one at 50 degrees
Fahrenheit and one at 100 de-
grees Fahrenheit. Since, in prac-
tice, it is not possible to maintain
these temperatures for any length
of time without expensive equip-
ment, one will probably have to
settle for one dish in the fifties
Fahrenheit and one in the nine-
ties. A thermometer to calibrate
the unit against is also required..

Place the probe and the

Resistors

R1 220kQ

R2 12kQ2

R3 4-7kQ

R4 220Q

R5 10kQ2

All $W carbon +5%
Semiconductors

TR1  BC108 silicon npn

D2 1N914 silicon diode
D3 1N914 silicon diode

Miscellaneous
RTH1 VA1066S thermistor

S1 d.p.d.t. slide switch
S2 d.p.d.t. slide switch

SK1  3-5mm jack socket
PLI 3-5mm jack plug

( Components-S23-

D1 BZY88 C6V26-2V 400mW Zener

ME!  50pA d.c. moving coil meter type ‘T’ Simm or similar

VR1  47kQ miniature horizontal preset
VR2 47k miniature horizontal preset

B1 9V PP3 battery and connector
k 0-1in matrix stripboard 24 strips X 30 holes; case; connecting leads.

~

See

Shok
Tal

)
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thermometer in the cooler dish
and when they have beoth had
time to assume the same
temperature as the water adjust
VR2 to give the same reading on
the meter as appears on the
thermometer.

Next place the probe and the
thermometer in the warmer dish
and when they have settled to
the temperature of the water
adjust VR1 to give the same
reading on the meter as on the
thermometer.

Replace the probe and the
thermometer in the cooler dish
and repeat the procedure several
times until no further adjustment
is needed in order to obtain the
correct reading on the meter.

In order to obtain the best
accuracy it is adviseable to keep
the bulb of the thermometer and
the thermistor close together
with neither touching the sides
or bottom of the dish.

SCALE

As it stands, the scale of the
meter reads from 0 to 50 instead
of the required 50 to 100. It is
therefore necessary to add 50 to
the scale reading in order to
arrive at the correct tempera-
ture.

Alternatively, the front of the
meter can be unclipped, the scale
carefully removed and the
existing numbers carefully
scraped or rubbed off using a
sharp point or scouring powder.
Transfers can then be used to
add suitable scale markings.

With a new battery fitted to
the unit, switch to the BATTERY
CHECK facility and make a note
of the reading on the mester.

It is adviseable to check the
battery before and after each use
of the thermometer. As soon as
a reading noticeably lower than
the original is indicated it is time
to change the battery.

CENTIGRADE VERSION

If built as a Centigrade
thermometer, the unit can
obviously be calibrated using
much the same procedure as was
described for the Fahrenheit
version.

A 10 to 35 degree Centigrade
scale does not convert quite so
readily from the 0 to 50 meter
scale and it is virtually a neces-
sity to recalibrate the actual scale
of the meter. ud
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W HEN modifying a medium
waveband radio to addi-
tionally 1eceive long wave pro-
grammes, it was necessary to
have an accurate way of measur-
ing the values of capacitors and
coils as well as tuned frequendes.

The normally accepted way of
measuring tuned frequencies is to
listen for beats between the tuned
cdrcuit and a reference frequency
-—a method known as heterodyn-
ing. This method is all very well
for those versed in aural discrimi-
nation against sub-harmonics, but
to the inexperienced (and that in-
cludes the author) this method
can be very confusing. There is
even greater difficulty when the
method is applied to the mixer
section of a radio receiver with
its multiplicity of frequencies and
sub-harmonics.

In an effort to provide both a
visual and an aural indication of
tuned frequency, devoid of am-
biguity, the simple drcuit of
Fig. 1 was constructed. Used in
conjunction with an r.f. signal
generator (such as that described
in the July 1976 issue of EVERY-
pAY ELECTRONICS), it has proven
to be a most useful and versatile
adjunct up to a frequency of
approximately 30 to 35MHz.

The circuit can also be used to
determine the frequency of tuned
audio circuits if used in conjunc-
tion with an audio generator.

PRINCIPLES OF OPERATION

The principles of the circuit are
based on the concept of interpos-
ing a parallel tuned circuit be-
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tween the output of a signal
generator and the base of an r.f.
transistor (Fig. 1).

At frequencies. outside the
narrow tuned band, the parallel
circuit offers relatively little
impedance, so that, after rf.
amplification by transistor TRI,
detection by D1 and d.c. amplifi-
cation by TR2, the amplified
signal is indicated on the meter.

If the r.f. signal generator is
audio modulated, the amplified
audio signal comes through the
crystal earpiece loud and clear.

When the signal generator is
tuned through the narrow reson-
ance band of the tuned circuit, the
impedance offered prevents all or
most of the signal getting to the
base of TR1. This is indicated by
a gross meter dip and absence of
audio signal through the earpiece
The appropriate frequency is then
read off the signal generator
scale. Additional dips at sub-
harmonics are relatively small
and cause no oconfusion.

CONSTRUCTION

The layout of the components
is shown in Fig. 2.

Any small tin box or plastic
case can be used as the housing.
Two small crocodile clips are
soldered to individual stand-off
posts A and B. These are used
for gripping capacitor or ooil
leads.

The variable capacitor Cl is
from an old radio receiver and
can be calibrated using a single
one per cent capacitor.

Transistor TR1 is a germanium

For measuring capacitance,
inductance and resonant
frequencies of tuned cir-
cuits.

ESTER

By P.H. ALLEY

m.ad.t. (metal alloy diffused)
transistor which operates admir-
ably on low collector voltages of
one to three volts. Any r.f. tran-
sistor can be substituted if a
higher battery voltage is used.

Transistor TR2 is also a m.a.d.t.
type but any low signal audio
type transistor could be substi-
tuted. Diodes D1 and D2 are
germanium ‘point contact diodes.
The purpose of D2 is to prevent
meter overload since its forward
voltage drop never allows more
than 02 to 0-3V across the
meter.

The meter is a 500xA indicator
used in an old battery checker.
This type is cheaper than conven-
tionally scaled meters and per-
fectly adequate since no precise
measurements can be made using
the meter reading.

Transistor TR1 is biased so that
its oollector is at half the supply
voltage and since transistor gains
vary, this entails selection of Rl.
Start at 820k and reduce if

ESTIMATED COST

OF COMPONENTS >
excluding VAT.

£3.40
excluding case

J
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Flg il The circult diagram of the C-L Resonance Tester.
(3) Switch the tester on and adjust

necessary; Rl gives some a.c.
negative feedback which helps
prevent oscillation.

CAPACITOR CALIBRATION

The variable capacitor Cl can
be calibrated using a one per cent
capacitor or a few five per cent

capacitors of the same value. The
procedure is as follows:
(1) Place the calibrating capacitor

and an r.f. coil across A-B
such that resonant frequency
is less than 30MHz. The r.f.
coil should have negligible
self-capacitance.

(2) Set switch S1 to OUT. Connect

an r.f. signal generator and
switch it on.

TU o

U L

-
IR

@)

Rl

""Iiiiiiillrl

\\

VRI1 so MEI reads 3, f.s.d.

(4) Sweep through the frequency

band until the meter dips to
zero. (Unlike grid dip meters,
the generator frequency con-
trol can be rotated quite
rapidly.) There will be some
minor dips but at the resonant
frequency the meter will dip
very close to zero.

Fig. 2. Layout and wiring of the
complete C-L Resonance Tester.

mml

R.F GENERATOR
(EARTH)
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If five per cent capacitors
are used repeat step 4 using
each in turn and take a mean
value of the resultant fre-
quencies. Now remove the five
per cent capacitor.

(5) With the same r.f. coil across
A-B, set S1 to IN. Leave the
generator set to last frequency.

(6) Rotate C1 until the meter
again shows a dip. The value
of C1 now equals the one per
cent capacitor (or the average
of the five per cent capacitors).
Mark the scale of C1 accord-
ingly.

(7) The complete scale of CI can
now be constructed using the
formula:

New resonant frequency=
Corluintl
X original frequency.
’ Cunknowu

For instance, if the calibra-
tion capacitor was 100pF
which resonated with the r.f.
coil at 6-1MHz, then 110pF on
Cl scale will occur at a
resonant frequency of

100

——X6-1MHz=5-81MHz.

110

(8)Set 5-81MHz on the signal
generator and increase Cl1 for
dip. Mark 110pF on Cl scale.
Repeat similar operations
until Cl1 scale is completed.
Note: The most sensitive con-
figuration giving most pro-
nounced dip is with minimum
setting of r.f. signal generator
output consistent with mini-
mum setting of VR1 and
3:f.5.d. ‘'when off resonance.

This is never critical but is
worth remembering at high set-
tings of C and high frequen-
cies. Even so remember that
the dip at resonance is always
greater than those at sub-
harmonics.

USING THE TESTER
Measuring Inductance

Place the ooil across A-B. Set
Sl to IN. Sweep the generator fre-
quency and/or adjust Cl1 for
meter dip. Read the value of Cl
(=C).

25330
rc

L=

whepe L is in xH, f in MHz and C
in pF.

Should the coil resonance be
outside the range of the r.f. signal
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generator minimum frequency
and C1 minimum, the chances are
that it is a relatively large coil
and has a high self-capacitance.
See ‘“‘Measuring self-capacitance
of a coil” later.

If the resonating frequency of
the coil with maximum C1 is
greater than about 30MHz add a
known capacitor in parallel with
C1 so as to lower the resonating
frequency.

Measuring Capacitance

Place known coil and unknown
capacitor across A-B. Set S1 to
OUT. Sweep the generator fre-
quency for meter dip. Use

25330
'L

Alternatively, if coil inductance
is unknown, remove Cunknown, and
set S1 to IN. With original fre
quency found previously, set on
signal generator, adjust Cl for
dip. Then Cunknown=Cl.

Cunknown =

Checking Tuned Circuits

Note that no power is required
to the tuned circuit which can
also be checked in situ.

(1) Connect one side of the tuned

Resistors
R1 820k2 see text
R2 2-7kQ
R3 4-7kQQ
R4 4-7kQQ
All £5% $W carbon
Capacitors

C2 0-01uF disc ceramic
@3 0-02uF disc ceramic
C4 0-04uF disc ceramic
C5 0-01uF disc ceramic

Semiconductors
TR1  MATI01
TR2 MATI01 €8 text
]} O A81 germanium diode
D2 0 A81 germanium diode

Miscellaneous

S1 . S.p.d.t. slider switch
TUL Crystal earpiece
B1, B2 1-5V batteries (2 off)

( Components-E2r h

1 Any a.m. radio tuning capacitor about 500pF

ME1  500u A edgewise meter (see text)
VR1 5k potentiometer with switch (S2)

Case, crocodile clips (2 off), stand-off terminals (2 off)

circuit to A and the other to
B (by two short crocodile
leads if necessary). Bear in
mind that these short leads
can have inductance but
should not introduce any
appreciable errors if the induc-
tance is less than ten per cent
of the tuned circuit coil. This
is a matter of judgement but
keep the leads short and
straight.

Set Sl to OUT.

(2) Sweep generator frequency
for dip. This is the resomant
frequency f..

If the resonant frequency is
above 25MHz it is still pos
sible to check the tuned dir-
cuit by switching S1 to IN
and introducing additional
capacitance across Cl so as to
reduce the resonant frequency
to 25MHz. Call this setting of
Cl ‘Cy, and f1=25MHz.

Now increase Cl slightly,
say about 10pF and reduce
the signal generator frequency
for resonance. Call this setting
of C1 ‘Cy’ and the frequency fs.

It can be shown that:
Resonant frequency of original
tuned circuit, fr is given by

HYN(C—C))

h = e - e,

See
ok

v
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e.g. A small v.hf. coil and
capacitor were placed across
A-B. Ci=110pF, fi=25MHz,
C2=120pF, f:=24MHz.

25" x 241 (120 ~ 110)
T (24* x 120) — (25* — 110)
— 98.64 MHz

As a check the coil and capaci-
tor were measured indepen-
dently. L=0-3434:H, C =
7-6pF (marked 8pF).

25330 25330
fe= LC  0-3434 x 7-6
= 98- 52MHz.

It should be stressed that C.
and C; be kept as low, as pos-
sible and a mean of several
readings then taken. In prac-
tice, at such frequencies and
above, a more satisfactory
and inherently more accurate
result is obtained by measur-
ing the coil and capacitor
separately.

It can also be proven that:

L= B30 - 4D
fhiCy
; 25330 (£, — £
JATATN
This leads to a practical
method of not only determin-
ing the resonant frequency of
a tuned circuit, but also deter-
mining the values of L and C
without separating or disturb-
ing the tuned circuit. Thus so
long as the tuned circuit leads
are accessible (the tuned cir-
cuit could be a black box with
the leads coming out) f., L
and C can all be determined.

fe

It follows that the method
could similarly be used by
heterodyning, but aural con-
fusion could easily resuit. Also
power would be required to
the tuned circuit whereas none
is required when using this
test instrument and even a
radio can be aligned without
having to switch the radio on.

The method is as follows:
As (1) and (2) above to find f;.

(3) Set S1 to IN, and introduce
additional capacitance across
C1 to lower the resonant fre-
quency which we shall call f,
and Cl=C.

25330 (f,’-—f,f)

Now L = —
fCy

25330

€= T

With some tuned circuits
using large coils, it may be
found that C: as calculated
above may not quite agree
with that if the capacitance
had been checked with another
coil under “Measuring Capadi-
tance”. The difference is the
self-capacitance of the large
coil.

Measuring Self-Capacitance
of a Coil

Self-capacitance can only be
determined if the self-capacitance
is more than 1 to 2pF and is
therefore confined to coils in the
order of those used for Lw. radio
frequencies and below. These
quite often self-resonate well be-
low 30MHz and home-made l.w.
coils 1IMHz or less.

(1) Connect coil across A-B. Set
S1 to OUT. Sweep generator
frequency for dip. This is the
self-resonant frequency f;.

(2) Set S1 to IN, and introduoce
additional capacitance with C1
(the smaller the additional
capacitor the more accurate
the result). Sweep the genera-
tor frequency for dip at fre-

quency fi.
L = 25330 (f.*—1£i9)
fhG
. 25330
Self-capacitance C = ?FL—

For example, a home-made Lw.
coil was found to have a self-
resonanting frequency of
860kHz. With C1 set at 20pF
dip occurred at 390kHz.

Then L =
25330 (0-86*—0-39%)

0-86" x 0397 x 20 oo'4H
Self-capacitance C =
25330
P _ 5.18pF
086" x 6614 - 18P

Checking Crystals

(1) Connect crystal across A-B.
Set S1 to OUT. Sweep genera-
tor frequency control for sud-
den and dramatic rise in meter
reading. This is the series
resonant frequency of the
crystal and is less than 0-1
per cent below the parallel
resonant frequency, the latter
not being easily discernible
on the meter as a dip.

hud

| am enclosing a discovery which | have just made. | am 13 years old and my
science master at Bishop Challoner School, Shortlands, Kent, thought you might

like to publish it in some form or other.

THE circuit shown here was designed

to make the cathode of the neon
tube light up in the normal fashion in
addition to making the anode (the
electrode that usually does not light
up) flash quite fast. With a strobe
wheel it is possible to observe that the
cathode is flashing, but not with the
naked eye, as it is too fast.

The buzzer used to power the neon
is from G.E.C. It has two r.f. suppres-
sing components: a small capacitor and
a resistor. These must however be

David Rowlands

removed as they decrease the voltage
produced. A bell wired in series with
the secondary coil of a mains to 12
volt transformer can be used instead
of the buzzer. (The oscillator has to be
joined to the primary.)

Circuit Operation

The buzzer produces spikes of high
voltage, known as back e.m.f. Each
high voltage peak makes the cathode
flash orange. The capacitor is also

Everyday Electronics, September 1976

charged up. When the armature of the
buzzer next touches the adjusting
screw the electrons in the capacitor
flow through the coil of the buzzer and
make the anode of the neon tube flash
rellow. It flashes yellow due to the
arge pulse of electrons which make
two or more electrons ionise the neon.
This is known as 2nd spark spectrum.
If a spectroscope is available the colours
from red to blue can be seen.

X1
BUZZER
i
_L | j l LP1
R | I (90v NEON)
1B ! '
6V ) |
|
L

'I'j =T
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O NE of the most important families of logicde-

vices now available employs complementary
p-channel and n-channel MOSFETs (Metal Oxide
Silicon Field Effect Transistors) without any pas-
sive components. This type of COS/MOS or
CMOS logic is not quite so fast as TTL, but it

has many advantages. .

" Probably the most important advantage of
COS/MOS techniques is the very low standby
power required when the circuits are not being
switched. Another important advantage is the
very high packing density which can be achieved
on the silicon chip and which enables very com-
plex devices to be made.

COS/MOS devices can operate over a much
wider range of supply voltages (normally 3V to
15V) than that which can be used with TTL,
whilst they are also more immune to the effect
of stray noise pulses.

RCA and SGS-ATES market this type of de-”

vice under the name COS/MOS, whilst National
Semiconductor and Motorola use the name
CMOS. As in the case of TTL, many manufac-
turers offer similar devices under rather similar
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type numbers. Some claim particular advan-
tages, such as in the case of the Mullard/Philips
LOCMOS devices. .

Speeds of up to 200MHz have been obtained
by RCA in the laboratory using silicon-on-
sapphire COS/MOS techniques at low power, but
this technology is still under development.

NAND GATE

COS/MOS NAND gate is shown in Fig. 5.1. It
requires only 4 MOS transistors without passive
components and may be compared with the TTL
NAND gate of Fig. 3.2.

"

+ve

OUTPUT

INPUTS

| I

—ve

Fig.'s.1. Basic CMOS NAND gate which requires
only four transistors.

TTL devices need regulated power supplies
providing a moderately high current, but a
simple power supply with a Zener diode across
the output is adequate for most COS/MOS sys-
tems. In general one should use about 5V for
slow COS/MOS applications and 10V to 15V for
faster work. .

A single COS/MOS NAND gate consumes only
around 10nW (10—*W) in the quiescent state—
about a million times less power than that re-
quired by a TTL NAND gate. Low power dis-
sipation brings the advantage of low thermal
stress and hence increased device reliability.

This low power consumption is possible be-
cause COS/MOS devices are MOS transistors
which are normally biased into the off state.
Only the leakage current flows when they are
not being switched.

The low power enables extremely complex
circuits to be made without the devices over-
heating. A typical TTL counter requires about
150 milliwatts, whilst a similar COS/MOS device
requires a few microwatts.

As the switching speed of the COS/MOS circuit
increases, the power required increases, since
current is needed to switch the charge on the
stray capacitance. Even at 100Hz the current
required for the switching greatly exceeds the
static current. At frequencies in the megahertz
range, the power required may exceed that of
TTL devices. The higher the supply voltage used
with COS/MOS devices, the greater the current
consumed.
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One of the major disadvantages of COS/MOS
logic is that the maximum operating speed is
about two or three times less than that of TTL.
However, a COS/MOS output can drive almost
any number of other devices, whereas a stan-
dard type TTL output can drive up to about ten
TTL inputs.

COS/MOS devices have fallen in price
extremely quickly recently. They are now
being used in much industrial and medical equip-
ment, in portable instruments where their low
power consumption is important, in the auto-
mobile field, etc.

Indeed, they are replacing TTL in most
spheres, but they dominate the watch industry
where their small size and low power consump-
tion is vital.

TYPES

One of the best known series of COS/MOS
devices is the RCA 4000 series which includes, as
a simple example, the CD4012A dual 4-input
NAND gate. This series was first introduced in
1968, but is now gaining wide acceptance.

Equivalent devices to the CD4012A are the

Fairchild 34012, the SGS-ATES HBF 4012 AE,
the Motorola MC14012A and the National Semi-
conductor CD4012C. However, similar COS/MOS
devices from various manufacturers are not
nearly so similar to one another as the TTL
devices from various producers.
+ Another range of CMOS devices is produced
by National Semiconductor which are similar to
the “74” series of TTL devices; they have the
same pin connections as the latter and similar
type numbers. The MM74CO0QO, for example, is a
CMOS quad 2-input NAND gate functionally
similar to the 7400. Designers familiar with TTL
do not have to get used to a whole new range
when using this series of CMOS devices.

However, the 4000 series has been specially
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Fig. 5.2. Ultrasonic oscil-
lator using a CD4011A
COS/MOS device.

designed for COS/MOS techniques and incor-
porates more complex facilities on single chips
than are possible with TTL. For example, the
4026 and the 4033 devices are decade counters
which incorporate 7-segment decoders so that
a separate decoder is not required.

SIMPLE OSCILLATORS

In case some readers feel COS/MOS devices
are used only in complex circuits and are there-
fore of no interest to them, it is worth while
discussing their use in very simple, economical
oscillators.

A typical circuit is shown in Fig. 5.2 in which
the CD4011A quad 2-input NAND gate is used,
this device being available for less than 20
pence. The two NAND gates on the left hand
side form a simple oscillator operating at about
40kHz. The frequency is determined by C1, R1
and VR1 and can be adjusted by the latter
potentiometer.

When the potential at pins 3, 5 and 6 is high,
the potential at pins 4 and 2 is low to
the inverting property of the NAND gate; Cl
charges through VR1 and R1 until the potential
at pin 2 becomes so high that the output poten-
tial at pin 3 falls and that at pin 4 rises. After
this switching has taken place, C1 charges with
the opposite polarity.

Good square waves in push-pull can be
obtained from pins 3 and 4, these waves having
virtually the full amplitude of the supply voltage
under no load conditions. In the circuit shown,
the two NAND gates on the right form a buffer
amplifier to drive an ultrasonic transducer.

This type of oscillator can also be used for
other purposes at frequencies up to about 1MHz.
The high input resistance of the gate enables
relatively high values of timing resistors to be
used and hence fairly small capacitors can be
employed even when one requires very low fre-
quencies.
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The on/off switch shown passes only a very
minute current. Indeed, the circuit can be
switched by a COS/MOS output signal.

Another circuit employing the CD4011 is de-
scribed in the Fermentation Indicator in this
issue.

HANDLING MOS DEVICES

COS/MOS and other MOS devices have very
high input impedances. If an electrostatic charge
forms on the input electrodes, it can build up
a high voltage which easily destroys the device.
Such charges are readily picked up from a nylon
shirt, for example, even without any contact.

The 4000 series of COS/MOS digital devices
have input protection networks which prevent
damage by normal electrostatic charges in
almost all circumstances, but nevertheless it is
wise to take the following precautions:

1. During storage the leads of the devices
should be inserted into conductive plastic foam.
2. Devices should never be inserted into or re-
moved from sockets with the power on, since
this may generate high transient voltages.

3. Soldering iron tips and any tools should be
grounded.

4. Signals should not be applied to the inputs
unless the power supply is connected.

5. All unused inputs must be connected to a
suitable point—normally the positive or negative
supply lines according to the logic required.

The author and many of his colleagues have
often ignored many of these recommendations
when using cheap 4000 series devices and have
never yet had a device fail. Nevertheless, when
using the more expensive devices, it is wise to
observe the above recommendations carefully.

When using MOS devices with unprotected
inputs—such as some electronic watch chips—
one should work on an earthed aluminium foil
with one’s sleeves rolled up and one’s bare arms
in good contact with the foils. All tools, etc.
which touch the chip connections should be
earthed. It may be possible to earth all of the
contacts with very fine wire which can later
be removed.

MICROPROCESSORS

During the past couple of years there have
been great developments in the microprocessor
field, but these products are so complex that it
is not possible to give them the attention they
deserve in this article. Indeed, almost all of the
major semiconductor manufacturers have
entered this field and produce weighty volumes

about their products and organise seminars for .

prospective customers. The amount of informa-
tion is quite bewildering.

The microprocessor (MPU or xP) is often re-
ferred to as a “computer on a chip”’. Although
they can perform an enormous amount of work
with numbers, they still seem to fall short of
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being a complete computer on a chip, since most
of them require quite an array of additional
equipment (such as external additional
memories, input/output facilities, etc) which can
be quite complex.

However, a microprocessor device will provide
most of the central processor facilities of a
digital computer together with its control
circuitry, facilities such as interrupt flags, etc.

Currently microprocessors are used for
specific applications rather than for general
computing, partly because conventional com-
puters are too complex for minor applications.
It seems certain that microprocessors will be
‘used in vehicles of the future for many pur-
poses, for the control of traffic signals, in
domestic washing and sewing machines, in tele-
phone equipment (including domestic installa-
tions for re-routing calls, etc).

A magnified view of the National SC/MP micro-
processor chip designed to sell for less than £5.

They will also be widely used in industrial
control, at check-out points in stores apart from
their obvious use in programmable calculators.

At the present time most microprocessors are
priced at some tens of pounds. However, with in-
creased volume of sales, their price should fall
rapidly, since their manufacture should not cost
much more than that of other complex chips. It
is particularly important for manufacturers to
develop devices which can be used for a wide
variety of applications so as to achieve a high
sales volume. Devices with 40 pins are common
in the microprocessor field.

Present L.S.I. devices have over 10,000 tran-
sistors per chip, but it is strongly forecast that
‘the early 1980’s will see one million per chip
in_the most complex devices. One can only
wonder what revolution this will bring in our
standards of living. pu
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by Anthony John Bassett

Dn Paterson, the Prof’s visitor,
was having trouble getting
his patients to perform therapeu-
tic exercises, and he had come to
ask the Prof’s advice.

“These electronic games
machines”, the Prof. informed
the Doctor, “can be used to re-
lieve the boredom of tedious
therapeutic exercises. By connect-
ing the controls to the muscles
which need exercise, by way of
suitable arrangements of levers,
pedals or joystick-type controls,
these electronic games machines
can be made to act as a positive
form of motivational aid for the
patient, and provide the correct
amount of exercise in a proper
manner.

If the patients’ muscles are

weak or slow, the weak move-
ments can be amplified, both
mechanically by means of the
levers, and electronically by
means of special positionally-com-
pensated d.c. amplifiers, to give
significant and psychologically re-
warding movements of the figures
on the screen. As the muscles
grow stronger, the amplification
may be reduced.
. Also, a healthier ‘opponent’
may be given handicaps, such as
a delayed-action circuit to slow
down his responses.

This way opponents can be
closely matched, and given a posi-
tive interest in performance of
the necessary movements. It may
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also be a great opportunity for
enjoyment by people who cannot
join in with ordinary games!”

“This is really interesting”, he
told the Prof., “these electronic
games machines could really help
in solving some of the motiva-
tional problems I have in trying
to get my patients to perform
tedious therapeutic exercises.
Why, two patients could compete
with one another in one of these
electronic games, and they could
each be exercising completely
different sets of muscles! T will
discuss this with my colleagues,
and we will decide how many of
these machines my department
needs!” With that, the Doctor
bade them farewell and departed
from the laboratory.

INTRUDER

“Prof., you do have some
fascinating visitors. Do please tell
us about some of them!” Suzy
asked.

“Today,” began the Prof. “The
Robot captured a chap who tried
to get past my latest experimental
electronic intruder-alarm. He did
not have an appointment to see
me, but insisted that he wanted
to consult me to try to find a way
of getting past the security sys-
tem at the Bank of England, and
he’d decided to try to sneak past
my own security system as a test.”

“Poor fellow! what did you do
with him?” Suzy enquired.

“] asked him whether he’d be
satisfied with a career of thiev-
ing” replied the Prof, “both
morally and also from a point of
view of his own personal safety
and satisfaction. These days, elec-
tronic burglar alarms are being
developed which are more tricky
than the burglars, and some
recent advances in electronic tech-
nology have resulted in not only
a number of more sophisticated
systems, but also some simpler
ones which give more protection
for less money.

1 demonstrated my old burglar
alarm to this visitor, as I have
left it wired in as a standby, and
he was quite shocked to discover
the number of ways in which
even my old system would have
caught him out! Then I sent him
on his way with the suggestion
that he should seriously consider
taking up a more philanthropic
occupation!

Before, he went, however, I
warned him about some of the
latest computerised burglar-
alarms which use ultra-sonic
beams, microwaves and a variety
of sophisticated sensors which it
would be almost impossible to
dodge.”

“Aren’t ultrasonic beams and
microwaves dangerous, Prof.?”
Bob enquired, “I have been told
of people who became quite ill
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BC148C |, < 3wattStereo Amps
HIGH GAIN Ready built with
SILICONNPN independent Volume
8 - f,1 |andToneControls st

ALL ABOVE PRICES INCLUDE POST&VAT
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ENGINEERS

YOURSELF FOR A

This 44 page
REE book
shows how!

BETTER JOB -~ MORE PAY!

Do you want promotion, a better
job, higher pay? ‘‘New oppor-
funities” shows you how to get
them through a low-cost, Home
Study Course. There are no books
to buy and you can pay as you

This casy to follow GUIDE TO
SUCCESS should be read by cvery
ambitious engineer. Send for this
helpful 44 pagc free book NOW!
No obligation, nobody will call on
you. It could be the best thing you
ever did.

CRESCENT RADIO Ltd.

464-166 HIGH ROAD LONDON N22 6EJ
(also) 13 SOUTH MALL, Edmonton, N.9
MAIL ORDER DEPT. 1 St Michaels Terrace Wood Green
London N22 4§J Phone 888 3208 § MAIL ORDER 888-4474

POWER PACKS

PP1 Switched 8, 4§, 6, 7§, § and 12
volt @ 500 mjs, with onjoll
switch and pilot light.
Bise 30 mm x 58 mm x 78 mm

Y - 450

PP3 Car converter. From 14v Pos. or
Neg to = 6-7}-9 voit. Eusy to Ot
and transistor

CABLELESS SOLDERING
IRON WAHL “iSO-TIP"
% Completely Portable
+% Solders up to 150 joints per charge
% Re-charges in Its uwn stand
% Fine tip for all types of soldering
+ Only #” Jong and weighs just 6 oze,
Qur Price 29-76. Plus N% VAT

CHOOSE A BRAND NEW FUTURE HERE

}@ SN BB CUT OUT THIS COUPON I I SN

ELECTRICAL and
l ELECTRONICS

AUTO and AERO
Motor Mechanics [J

C. & G. Motor V.

MECHANICAL
A.M.S.E. (Mech.)(J

General Mech.

Dept.

ADDRESS ...........

Practical Radio & I
Electronics .
I (with KIT) Mechanics Eng. I
Electronic General Auto Inst. Engineers &
l Engineering Engineering [J Technicians ] I
g‘e":::f‘;m e AMIML O Maintenance
l Centificatc Air Registration Engineering l
C. & G. Elect. Board Certs. O Welding
l Installations M.A.A./L.M.L. Dip.
Elect. Install. &
Work
I C°; G. Elect MANAGEMENT l
Technicians CONSTRUC- and PRODUCTION
l TIONAL Computer I
RADIO and Heating, Ventilating Programming R
I TELECOM- & Air tnst. of Cost & I
MUNICATIONS Conditioning O Managements
l (S::’l"“.’ v Architectural AECt
(RAGLT Draughtsmanship
C. & G. Telecoms. g Design
l Technician's Cert.[] l
€, & G Rudio, L.1O.B U DRAUGHTS-
ectronics _ Carpentry & MANSHIP and
l Mech. Cert. Joinery DESIGN I
Radio & TV
Engineering Plumbing General
Course Technology [0 Draughtsmanship (] I
E:g}};ss‘"‘““‘ & General Building (1 A.M.LE.D.
Radio Amateur's Painting & Electrical ) l
Exam. 1 Decorating O Draughtsmanship (] l
.
POg, G.C.E. i
Noy, —58 ‘0’ & ‘A’ Level Subjects
—over 10,000 Group Passes! l
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NAME (Block Capritals)

Other subjects of intarest...

Aldermaston College

TEE20

Accredited by C.A.C.C. Member of A.8.C.C.

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

Reading RG7 4PF.

atso at our London Advisory Office, 4 Fore Street Avenue,
Moorgate, London EC2Y 5E). Tel. 01-628 2721.

90 each. (Bpare bits are availabie)
Plus 8% VAT
ALUMINIUM BOXES
P.C. ETCHI"G KIT Metal Project Boxes give your work a
This kit contains all that the constructor L W H Pries
will need to etch the circuits of his own AB7 2% 33 14 45
Oou&u—m etching dish. Bample ﬁ%: : ;! ]" :l”'
copper clad board. Laminate Cutter. ABloO 4 3 ll My
1 Ib Ferric Chiaride. large Plastic ABIl1 n 2: a 45p
Spoon. Etch Reeist Pen. Full Ktching ABI2 3 2 1 E ]
Wmm 3 ABI3 [} 4 2 [
ig Kit Valoe at 83-769 ABl4 K ] 24 7

+ 8% VAT. ABIS 8 ] 3 n's
:BB}E 10 7 9 £1-38
FERRIC CHLORIDE | 3 1 &' 3 &%
ferric_chloride in double AB19 12 8 3 180

ouUR r?wrfdu:?#:"s% por .

2in. PANEL METERS

Al size are approx and in inches.
8%

MINT LOUDSPEAKERS

Bize 39mm x 48mm 24° 80 ohm  00p
o MES 0100mA— MEI3 5958 O
0-100uA —ME7 0-500mA—ME14 7 DgsR,
0-500uA —MES 01A —MEIB + 1%
OlmA —ME9 060V ~ —MEN
0-3mA —MEI0 0-300V a.c.—MEI7 GOODMANS CROSSOVER
0-10mA—MEIl _MEI8 | 3 way 8 obhm
0-50mA—MEIL2 V.U. meter—MR19 by Good:
3 + 8% Bargaln at 81 + 134%.
U.K. CARR. All prices are excluding VAT. Please
S0p unless otherwise add to each item the VAT rate in-
stated . dicated to all orders

the good components service
COMPLETE YOUR TEACH-IN WITH E.V.

To ensure success and progress, learn above all
to use components you can depend on and buy

from a firm that really knows the business
Allelectroniccomponentsfor the E.E. TeachIn

POST PAID (UK) AND INC. VAT £14.25 NETT

CATALOGUE 8 NOW ISSUE No. 2
With our first printing sold out, Cat. 8. No, 2 is now ready,
revised and brought up lrtg date on or)_cn. otc. 144 pages. New

items. Opt 9 of
Le cireuits. etc. Post free 48p, including voucher for 40p for
spending on order over £5 st value.

DISCOUNTS
On all C.W.O. mail orders, except for some items marked NETT.
57 on orders list value O/ on orders list value

0 £10 or more O £15 or more

FREE POST & PACKING
On all C.W.0. mail orders in U.K. over £2 list velue. It under,
add 18p handling charge.

PRICE STABILIZATION POLICY
Prices are held and then iewed over i iods of
3 monthe—Next price review due October 1st.

QUALITY GUARANTEE

On everything In our Catal N f
ds or sub 4

’

's rejects,

ELECTROVALUE LTD

All communications to Section 4/3, 38 $T. JUOES ROAO, ENGLEFIELD
GREEN, EGHAM, SURREY TW20 0HB. Telephone Egham 3003, Telex
204473, hours 9-5.30 dally, 9-1 pm Sats.
NORTHERN BRANCH: 600 B Lane, ™

M19 1NA. Telophone (081) 432 4945. Shop howrs Dally 9-5.30 pm ; 9-1 pm Sals.

et

Everyday Electronics, September 1976




during the course of work with
ultrasonics.”

“Yes, Bob, they can both be
dangerous. However, both ultra-
sonic vibrations, and microwaves,
occur in nature. There is nothing
intrinsically wrong in making use
of them provided that the dangers
are understood and the necessary
precautions are taken in order to
protect people, and the environ-
ment, from their effects. When
they are used in burglar alarms
the levels of radiation are kept
low so that damage is unlikely to
result; also the premises in which
they are used are usually un-
occupied.

A recent developed product,
however, makes possible a fairly
simple type of alarm which does
not rely on any of these high-
frequency radiations. It is a
pressure-sensitive transistor,
which can be used to make im-
provements to an older type of
electric burglar alarm by applica-
tion of modern electronic techno-
logy.

The building which is being
protected is pressurised slightly
by means of an electric fan. Pro-
vided there is not a lot of leakage
through odd cracks and chinks,
under doors and so on, this main-
tains the air in the building at a

pressure slightly higher than that
outside, and this was previously
detected by an aneroid barometer
capsule. Changes in air pressure
cause the aneroid barometer cap-
sule to expand and contract, and
these actions, are made to cause
a lever to move.

If a door or window is opened,
this causes the air pressure to fall
nearly to the same as that outside
the building, and the lever then
moves over and touches a contact.

With a pressure sensitive tran-
sistor this mechanical arrange-
ment can be replaced.”

Continued next month.

X .
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EE “:TES

By Mike Kenward

New products and component
buying for constructional projects.

A case of time

A new case designed especially for
digital clocks has recently been intro-
duced by West Hyde Developments,
called the “Time Box" it is moulded in
anti-static ABS, has a good tough
finish with moulded feet at the front,
and measures 131 by 71:5 by 56 mm.
Available in red, white, orange and
blue with a translucent red acrylic
front window. Basic price is £1-79 each
but West Hyde operate a minimum
order charge of £2.

More details from West Hyde Devel-
opments, Ryefield Crescent, North-
wood Hills, Middlesex HA6 1NN (Tel.
Northwood 24941).

Clunk Click Jogger

Not many components are employed
in the Clunk Click Jogger, none of them
are particularly expensive and they
should all be easy to obtain. The
thyristor can be virtually any small

—r—r—
= o e s |

type, since it is used at low voltage
and current, the ratings are not im-
portant but it would be pointless to go
above about 300 p.i.v. at 3 amp since
size and cost will then increase.

C-L Resonance Tester

The transistors specified for the
C-L Resonance Tester are rather
unusual, although alternatives can be
used (see text) the MAT101's can be
obtained from RST Valve Mail Order
Co., Climax House, 156 Fallgsbrook
Road, London SW16 6ED. They cost
25p each plus 8 per cent plus 15p
postage—&9p?

When buying the tuning capacitor
we suggest you get the cheapest
available but remember it should be a
reasonably compact type of around
500pF. All other components should
be readily available.

Electronic Thermometer
No difficulties in buying parts for the

E lectronic Thermometer and most large

Literature

firms supplying catalogues should list
most of the parts—see literature notes
below.

Fermentation Indicator

The Fermentation Indicator is a first
in more ways than one—it is the first
time we have featured a project for
wine-makers, itis the first of our "ideas
from readers” (see this months
editorial) and it is the first project we
have published employing a small
CMOS i.c.

The i.c. is available for about 20p
and is one of a fairly large number of
CMOS devices that have been around,
but little used, for some time. Incident-
ally there is no need to take pre-
cautions against static when using this
device, such precautions may have put
many constructors off using some of
the older CMOS devices (see /.C.s
Explained page 484).

All other components for this device
should be readily available, the two air
locks can be obtained from Boots.

Just released by Chromasonic Ele}ctronics is their Catalogue '76. Twenty
pages packed with illustrations and details of a good range of components,
amplifier modules, kits, cases, even an electronic ignition system. They
stock an extensive range of i.c.s and other semiconductor devices and they
should be able to supply all components for many of our projects. The catalogue
costs 35p inclusive and includes three vouchers each worth 12p when used as
directed against orders.

A 24 hour turnround is operated where orders received by 3.00 p.m. are des-
patched the same day, and this we are sure will be very attractive to many readers
who may have waited weeks for parts in the past.

For your catalogue write to Chromasonic Electronics, 56 Fortis Green Road,
London N10 3HN. As we have said before it does help if you always mention
Everyday Electronics when buying anything for any of our projects; and this
includes catalogues. As they say, “just mention my name"—it probably won't
mean anything to anyone—but mention it anyway!

Another catalogue worth investigating is the Maplin one and we now receive a
regular two-monthly newsletter, from them which carries a price list and gives
details of new items etc. We note with interest that they can now supply all
components for the radio control system we published in our November 1975
and J nuary 1976 issues. If you want to get the newsietter, it will only cost you
30p a rear (refundable on purchases), write to Maplin—see their advertisement
on the back page for details.
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the potential divider) is a hand
piece of circuite m& readers ma;
well need to Wse It crops up all
over the place, | @ample in tran-
sistor bias circ ever, in this
Down to Earth bncentrate on
its use as an attef signals.

A typical case i in audio test oscil-
lators. An oscillator may have an out-
put of IV, If it is ji with a “pot”
as its output leyel control, it will be
easy to set the ivoltage to, say, 0-3V
or even 01V, ipose you need
3mV or ImV; can't set up
tages because
*'pot"’ up from

amounts—as

t of its total
al 270 degree

0 0-27 degree.
all, this can't
uracy.
followed by a

be switched
e 1/10, 17100,

So the *‘pot”
voltage divider. §
to give outputs ¥

or 1/1000 of th gé which comes
out of the t the output
’Eo 3mV you set pot’* to 03V

Design

Readers may

h to design
their own volt. i

rs. To illus-
's look at a
very simple one | g 1). This has
only two resist and B, and
divides by 10. The & ion is, what
size should the r be?

ears across B
input must
g Lsual assump-
irfrent is drawn
e about this

tion is made that'
from the IV *
later) then the
through A and
produces a volt
of IV. So A mus!
resistance of B.
The voltages
add up to the inp
useful clue to

complicated dividers; Fig. 2 shows such
a divider, preceded by a "pot” (VRI)
connected to a source of IV a.c. (such
as an oscillator).

Looking at the voltages at the “'taps’,
you can see that with IV input ImV
appears across D, 9mV across C, 90mV
across B and 900mV across A, (That
is, each resistance drops the difference
between the voltages at its upper and
lower ends.) To produce these voltages
the resistances must be in the same
proportions.

If Dis | ohm, C is 9 ohms, B is 90
ohms, and A is 900 ohms. But we could
just as easily have made D=10 ohms
in which case all the others would have
had to be ten times as great. Similarly,
we could have made D = | megohm,
in which case the others would have
worked out at 9, 90, and 900 megohms.

The Best Alternative

All these alternatives produce the
correct outputs. So which is the best?
The answer is that the resistance of
the voltage divider as a whole (i.e.
AxBxCxD) should be high enough
not to draw too much signal current.
In practice this means that A (which
accounts for the bulk of the divider
resistance) should be about 10 times
VRI. So A=9 kilohms (which is nine
times VRI, or quite near enough to 10
times for our purpose).

If you can’'t get 9 kilohm resistors
you can use two 18 kilohms in parallel.
However, there's another alternative.
If all the resistances are multiplied
bg 10/9, the required values become
10 kilohms, | kilohm, 100 ohms, and
I1.I ohms, The first three are quite
standard and the last can be made up of
12 ohms and 150 ohms in parallel.

Source and Load Resistance

I've assumed that the internal
resistance of the voltage source (R;)
is so small compared with VRI that it
can be neglected. If it isn't, then the

Fig. 1. Simple voltage divider.

flow of current in it will reduce the
available output voltage.

I've also assumed that any load
resistance (R;) connected at the
divider output is so high that it draws
neFIigible current. If it isn’t, then the
voltage is reduced. The reduction
depends mainly on which *‘tap” is in
use. It is usually greatest on the second
“tap” (in this case the 100mV tap).
Here, looking back from the output
into the “tap’’, you. 'see’’ a resistance
which is about equal to B.

In the example, B=1 kilohm. So if
R, is also | kilohm there is a 50 per
cent reduction in voltage. On thelOmV
"tap'’ the resistance is roughly C (100
ohms) and on D roughly |0 ohms. On
“1000mV" the output resistance
depends strongly on the setting of VRI.

f the slider is at the bottom it is
zero. As the slider is moved up, the
resistance first increases (to roughly
VR[4 or 250 ohms) then decreases to
R; at the top. For most purposes, the
general rule is that reasonable
accuracy of output voltage is obtained
if R is at least as big as B.

® Extra Ranges

Looking: at the resistance values in
the divider it is clear that extra low-
voltage ranges can be added by
replacing D with a chain of resistances,
10, 1,0-1 ... etc, remembering that the
last in the chain has to be one ninth
of the last but one, e.g. 0-0lll,
Unfortunately this technique leads to
awkward low-value resistances which
can't be bought at the usual component
suppliers.

An alternative tactic, which doubles
the number of rapges, is to put a
1000 to | attenuator (Fig. 3) between
the "pot” and the divider. This turns
volts into millivolts or (in our case)
millivolts into microvolts. The design
criteria are simple: R2 should be about
1/100 of A, and R} should be 999 times
R2. In practice, use RI=1000. R2,
because you then get standard values
and the error is negligible.

Fig. 2. A voltage divider preceded by a
potentiometer.

10v
T
] y
R
1oV W S
't 8
ov

S

v
{1000mv}

T0
DIVIDER

100mv

| 10mv OUTPUT
VR1

L7}

imvV

Fig. 3. 1000 to | attenuator.
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DORAM
KITS
CONTAIN
EVERYTHING
DOWNTO
THE LAST
NUT!

Available
NOW!

éasures he

' | NPN trangigit, :;?f',( age for PP o

germaniurm trane; er silicon o
battery check Sistors - Includeg
facility

Indicates whether water
is needed for plants and

oy 38

. PLEASE PRINT BLOCK CAPITALS
‘ New 16-page brochure contains complete details of t EE8/76
kit range.
‘ Big range of kits to interest Radio, Electronic and I

AME
Hi-Fi enthusiasts. DORAM ELECTRONICS LTD A

M Kits sent by return-of-post. P.0.Box TRS, ADORESS _

¢ Each kit designed by spec.ialisu - only highest quality Leeds LSI2 2UF.
and elfahye Compo"enu lncluoed. Lenciose 250 please wend me by feturn my new Doram kit

SEN D FOR YOU RN EW S . 8% V.A. T. trochure Oversess orders except for N lreland please add

100 for post and packing surface only

KIT BROCHURE TODAY H-12%% V.A.T.I CUSTOMERS WO OKD L

GETHER
JRAM S NEW ED A Uk
CE FOR

CAN SAVE 149 ON THE

only 25p inc. post and packing. BOTH AND DBTAIN TWO Py

An Electrocomponents Group Company
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Everyday Electronics Classified Advertisements

RATES: 14p per word (minimum 12 words). Box No. 40p. extra. Semi-display—£9-00 per single column inch. Advertisements must be prepaid

and addressed to GMG Classified Advertisement Department,

King’s Reach Tower, Stamford Street, London. SE1 9LS. (01-261 5918)

"EVERYDAY ELECTRONICS," L.P.C. Magazines Ltd., Room 2337

RECEIVERS and COMPONENTS

100 POLV!ST!R CAPACITORB 22 ﬂ
100 Fully ¢ tested ]
capacitors.No floor sweepings. All famous makes
ITT. MULLARD, ERIE otc.

Mized pach of YOUR CHOICE from the following
valun—mulnl; 280V, Pmmgt dn u'é

015
022

-1

-033 18 Mnll Ovdcr Only
£2-28 Ineludn PAP.
8. *1 (E.E.), 86 Woodvale Avenue,
lo“u! B8T13 JEX, Nonhom lretand

Toko IF.s 7p. Disc Ccnm-u -0l
Polyaster Caps | 250v
Wave Chunio Switch 4 Pole 2 Way PCB 10p.
Large R s 23p, for £1:00. Loud-
speakers 8 ohm 2" 2}" 21" 80 ohm 23* 73p ea.
3 Digit Counun llr Mains Relays treble
pole ¢fo ° | Mains Motor 250 rpm
48p. S nn 6v DC ‘ 1-18p. lur{lar Alarms Bate
b mall 10p. Min-

<02 -04 3p.
ea, 16, doz

Ilp Capacitors or
. 100mA Mains Trans-
lorm.r 63p. intercom Cases
)5p Enamelled Copper Wire 32, 34, 36 swi

fe. Tumn Cwultou 15pf 45p, 500+508

7 ‘9 Radio Type Mp Pocs 25K,
Lln Il Assortment Solder

BC 107/8/9

lg’yd F-rnu Rods ‘
Slide Switch DPDT R.mton W
2p ea. Prices inciude VAT. Add 1Sp post.

GRIMSBY ELECTRONICS
o4, TINNYS?‘N ROAOS %lillTHORPIS,

umMee
:zr; of deﬂml at our Lombert Road Components

turdeys). 1976 List 9p.

FLOATLESS SWITCH. Coniains 2.CO relay,
mains transformer, 24 and 8 voit, bridge rectifier,
2 Mnllltor comrol circult, neon, perspex cover,
&£2-28 NEO (209). COPPER
CLAO P IOARDS i' .-“g 124*x
ma ” 3—4&1-3. All C.P. PANEL WITH
I.O AMP l#’on heat sink. 11 sllicon transistors

IC108, BC' otc. pansl neon. 2 trimpots etc.
¥p (28p). POLYESTER CAPS 100—&1
(20p). List 18p rafund on purchase.

Tibs assorted components £2-90 C.P.

JWB RADIO
2 Barnfield Crescent, Sale, Cheshire M33 INL
Postage in brackets Mail order only

FOR SALE

EVERYDAY ELECTRONICS. No 1—

to date,
Asso

meter.

also Demo-Deck. Complete.
rted Electronic parts and multi-
Offers to ABBOTT, 10

Blakemore Road, Streatham, London,
SWI16 INH.

AKG DI1t0C MIKES. New and boxeg

£24. °E’

EREL;

modbl £26 inc.
FRANCIS
Manwood

LTD House,

Matching Green, Harlow. Essex. Tel:

Matching 476.
WANTED

WANTED BACK ISSUES dated
November. December 1971, January,
March, May 1972, March, April May
1973 and arch 1976. Please write
Box No. 6.

WANTED ELECTRONICS COURSF
with Osdillo: or Multimeter Mr.
B. HARRIS, Llan felach Road,

Treboeth Swansea SAS

EDUCATIONAL

TRAIN FOR SUCCESS

An ICS home study course will give
you the qualifications to improve
your career prospects in electronics.

C & G Exams

Course for Certificates in Telecoms
Technicians, Electrical Installations,
Radlo, T.V. and Electronics Tech-
nicians & Radio Amateurs.

Practical Radio
Courses include FREE construction
kits.

Colour TV Servicing
Covers principles, practice and

VALVES
Radio-TV Industrial Transmitting
2,200 Types. 1830 to 1978, many obsolets. List 20p
S.a.0. for quotation. Postal export service. We
wish to purchase all types of new and bexed
valves. Wholesaler's. Dealer's. etc. stocks
purchased.
COX RAOIO (susux) LTO..
The Pnndo. Cast Wi y lu-ux
Teol: West Wittering

BOOKS and PUBLICATIONS

Start your own business

printing pound notes
Printing pound notes ? Well not quite—but "mn
your own motors'
‘u.w‘ld easily be your licence ‘to make moncy In

Lavishly illustrated, this unique instruction
manual shows ltor by step how to rewing motors
working part or full time, without np.rl.uo

alig it with numerous illustra-
tions and diagrams. Other courses
for Radio & Audio Servicing.

Technical Training

Courses include Electronic Tech-
nicians, Computer Technicians,
Radlo and Television Technicians
and many more.

Write for fuil detalls TODAY.

1CS8 School of Electrenics,
Dept. TI8X, Intertext House,
London SW3 4UJ,

Telephone 91-622 911 (all hours).

SERVICE SHEETS

SERVICE SHEETS for Radio, TV,
Tape Recorders, Stereo, etc., with free

fault-finding guide, 50p and

SAE.

Everything you need to know easily
including where to obtain materials, how to get
alt the work you need, etc, etc.

A goldmine of | and k
Only £3-99 plus 26p P&P. Fvom—

Magnum Publications Dept. EES, Brinksw.
Trading Estate, Brinksway, Stockport SK3

494

Hamiltg‘n Radio, 47 Bohemia Road, St.
L s, S

BELL'S TELEVISION SERVICES for

service sheets on Radio,

TV, etc. T5p

plus s.a.e. Colour TV Service Manuals

BTS

quest. S.a.e_ with enquiries to
180 Kinus Rood; Hasrogate, N.

Yorkshire Tel: 0423

MISCELLAN EOUS

SUI’ERB INSTRUMENT CASES by

Bazelli, manufactured from heavy

duty PVC faced steel. Hundreds of

people

and industrial users are

choosing the cases they require from

our vast range
start at a low ’fSp

competitive
Over 400

rices
odels

to choose from, Prompt despatch Free

literature,
ciated).
St. Wiifreds, r'oun

appre-
J)artment No. 24,
ry, Lane, Halton,

(stam% would
Bazelli e

Lancaster LA2 6LT,

LOUDSPEAKERS

Speakers, kits and
cabinetsfor D.1.Y.,
HiFi,P.A, Disco,
etc.by EMI, Fane,
Goodmanses,
Baker, Kef, Elac,
Richard Allan,
Wharfedale, etc.
Send stamp for
free booklet “Choos-
ing s speaker’’

WILMSLOW AUDIO
Dept. EE. Swan Works, Bank Sauare,

Wilmslow, Cheshirs SK9 1 HF
Tel. Wilmslow 29599

STYLI & CARTRIDGES, For the best
at keenest Brices gsend SAE for free

i(llm. list to

ELSTEAD ELECTRONICS

EE), Longley Lane, Gatley, Ches.
SK8 4EE.
!nma!l.uo COPPER WIRE
SWG 1ib 402 f0z
14-19 2-40 80 K]
20-29 2-48 82 5
30-34 2:60 -89 ‘.4
2-88 18

35-40 104
inclusive of P. & P. and VAT
S.AE, brln1| leoouo of copper and resistance
wires in coverings.

THE .CI!NTIFIC WIRE COMPANY
P.O. Box 3 London E.4. 9BW,

LOWEST COST IC SOCKETB. Use

Soldercon 1C socket pins for 8 to 40
pin DIL's. 50p for strip of 100 pins,
f.l 50 for 3 strips of 1 £4 for 1000.

ok A,

sae for sample. SINTEL, 53e
Street, Oxford. Tel: b

for orders under £2. Add
Instructions supplied—send
Aston
0865 43203

HOME SCIENTISTS
Get the kay to 2 FANTASTIC WORLD of
reviously UNHEARD-OF-PROJECTS,
%ho NEW Boffin catalogue lists LOTS
HIGHLY UNUSUAL, LOW-COST
BARGAINS READY- BUILT MODULES.
Here are just s few examples. there are
stacks more!
Dazzling MINI-STROBE (pocket .?J.)SO

PEOPLE DETECTOR £4-20
Big-Ear SOUND-CATCHER £4-20
Minl DREAM LABORATORY  £4-20
Don’t take our word for it thought
GET A COPY & SEE!
, and wa'll RUSH YOU
A COPY (YOU’ L GET THE GOODIES'
JUST AS QUICKLY TOO!
BOFFIN PROJECTS
4 Cunliffe Road, Stoneleigh,
Ewell, Surrey
(Mail Ordor U.K. Only)
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Pencell, AA94p. Sub C—F116, O
s OUl
£1-92, A4z PP3—£4-48. Chargers
£448.£448£498.£498£398 C-
ﬁgshiogmers Alldpnees i‘nd%de Af
an padu {] a.e. for
s llstm 25p for information
et. SA DWELL PLANT LTD., 1
Denholm Road, Sutton Coldfield, West
Midlands. 021-354 9764,

8 TREASURE TRACER
5 MK 1 wmetar tocator

3 Vlrlue funing
ln boﬂ ulllng metal
ocstor kit; 4.000
:&M onl ﬂox FIM with
s ioe e

8 Knocks down to only 17in
Prabulit search coll sesembly

p—y

@ Thoroughly professional ﬁnllh
@ As seenon and BBC2 TV
@ You only need soldering iron,
screwdriver, pliers and anips
WO @ Flve transistor clrcuit
Send stam addr
envelooe for leaflet

Crm-ﬂ»le £12 50 Bulilt & tested £17 50
P_)( 85p-£100 VAT (8%) Post 85p-£190 VAT (8%)
MINIKITS ELECTRONICS

6b CLEVELAND ROAD,
LONDON, E13 2AN (Mail order only)

NOTICE TO READERS
Whilst prices of goods shown in classified
advertisemaents are correct at the time of
closing for press, readers are advised to
check with the advertiser both prices and
availability of goods before ordering from
non-current issues of the magazine.

ELECTROINIRIT

BUILD, DISMANTLE
AND REBUILD OVER
100 DIFFERENT
PROJECTS AND
DESIGN NEW
CIRCUITS TOO

Radio Receivers and _ Tranamitters,
Teleph Amplifh Time B

Battery Cl
Amplifiers,
Metal D

Gun ronomes.
Slml. Roulette, Etc., E(c ALL IN ONE

‘. . . educational kits of
exceptional quality"
(AUDIO mag.)
‘. .. worthwhile .. . good
value for money'"
(EVERYDAY
ELECTRONICS mag.)

Educational manuals included
with each kit. No previous
experience required. Suitable for
beginners and experts too.

100 project kit £19-60

48 project kit £15-60

23 project kit £12:10
(Add-on kits available too)

Prices inciude Manuais,
Batteries, VAT and p and p

l'l" for illustrated Iitera-

ELECTRONI-KIT LTD, 408 St. John's Street,
London, EC1.{01-278 4579

ALL PRICES INCLUD( VAT
i FAS APPROPRIATE AT &
&

A
SHOP HOURS—9-12.30, 1.30-5 p
CLOSED WEONFQDA

68 Pages—3000 items Fully iflustrated
%r20p Credit Vouchers % All New Stock

% Satiefaction
Guarantee

976 Issue

*Discounts
*New Price

SPECIAL RESISTOR m'l" (CARION FILM
$3) (Prices include F“'
@ iw ov:fw KT: 10 or.uch Eﬂ value, 22

uauw or tW KIT- l!o'olch E'! value, 22 chms

—IM, a total of 1425 £11-7 n

*

Please
mention

Everyday

Electronics

when

replying
to
advertisements,

*

DENCO
(CLACTON)
LIMITED

- Dept. E.E.

357-83-9 OLD RD.,
CLACTON-ON-SEA
ESSEX CO15 3RH

Our components are
chosen by technical
authors and con-
structors throughout
the world for their
performance and re-
tiability, every coil
L4 being inspected twice
: plus a final test and
near spot-on alignment.
General Catalogue showing full
product range 32p. Overseas Cus-
tomers 70p, Air-Mall Post Paid.

U.K. & OVERSEAS MANU-
FACTURERS/STOCKISTS
ENQUIRIES WELCOME

Australian Readers Please Note—
Our Complete Range of Coils are
available from Hobipak, Box 224,
South Carliton, 3053, Victoria,
Australia and Watkin Wynne Pty.
Ltd., 32, Falcon Street, CROWS
NEST, 2065, AUSTRALIA. P. 0.
Box 392.

.PICKIAI. CAu'omTO.IK'" a0
C280 Ki—P n, V 8§ or each
value: 0-01, 0-0R2, 0- N‘rr’lrm :o'o°4'1 1uF

£1-81 net
C298 Kit—Tubular potyester, 400V 5 of each
0-01, Oﬂ’!(.m'"‘mmm .l’el::"lu.'.cﬂglle
uare
22, 33, 47, 'M.tﬂ.l&."l%.' oncnul
0-1uF £1°TY net

§
3
i

8. H. COMPONENT FACTO!
-uu-mma ven
'3- plus AF/IF Oucillator

do—o 5—-'ooov in 7 ranges.
Vac—2-5—1000V |n O mmn

LTD.

Idc—0-05—500m A In § ranges
an-nco—sﬂ—'u Qing
Accura F.3.0.

Ul
0sCl KM: nd
408KHz (A ll) at approx. 1 Vol
8iz0—100 x 97 x 40mm

Suppllod com Im with carryin
u«& and bcttm'm e
PRICE C“ ™ net

.ULTIIITIR [eaa)
nan High Sensitivity.
v:lo—o 0—!:!0\/ in  ranges.
Vac—3—000V in 6 ranges.
1dc—0-08—3A In 6 ranges.

tac—0-3--3A In 8 rani
m.um_un-ulﬁ' in8 v;gaso
ac and d ;
Size—167 x I % C!m
case,

teet Iudl. mn dlodo and battery.
PRICE &1

TEACH-IN 3lml. COHPONIN‘I’ LU g

ALL COMPONENTS AS SPEC'FIEO BY E.E.
FULLY GUARANTFEO ANO NEW STOCK
(INCLUOES !ATTERIES) ﬂ. % N

WOoOoD
includes all wood as woclﬁod by E.E., cut to
slze, ready to
ans screws. (Not dvlllod)

FULL LIST AVAILAILI l A.L PLEASE OR
FREE WITH CATALOGU

(. l LEIGHTON ELECTRONICS CENTRE>
RTH STREET, LEIGHTON BUZZARD,

U7 1!.. Tel: l.doMon Buzzard 2316 (Std. Code
L
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B. BAMBER ELECTRONICS

+PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

FREE WELLER 25W (SP25) SOLDERING IRON
(worth £3:24 inc. VAT) whh aii orders over (20
Umited period oniy. Send now.

VARIABLE STABILISED POWER SUPPLY,
mains nput, 0-24V output, stadilised and Current
hmiting at S00mA + 32V at 50mA Brand new by
Britgh manufacturer Size 8pprox 7§ = 2§ x 4in.
complete with external Skil 3-turn potfor voltage
control Connection data supplied €7,
S50uA (25-0-25uA) EDGEWISE METERS, modern
type by Sangamo Wesisrn, dispiay area § x H4in
with 2 mounting lugs. (Can be zeroed left or nght
hand.) £1-50 each. whiie stochs last
MAINS ISOLATION TRANSFORMERS. Tapped
maing INDUt 240V 8t JA 4 12V at S500mA output.
New, boxed. made by Gardners, €12
FLEXIBLE HEATER STRIP, 240V ac . 150W
spprox 1 meire long (insulated with fibreglass)
with maine connector block Many, many uses,
1)

HEAVY DUTY RELAYS, 24V d.c. operated
{will work on 18V) 3 heavy Outy make contacts
(around 19A rating) + 4 change over contacts
+ 1 break contact. New. complete with
mounting bracket {ideal-for switching HT on
Linesrs ] Many uses for thus high quaiity
unit €150 each

Good Quatity Pressure Guages, 2Hin dia.
flange mounting 3 modsis avail 0-60 Ib/sq.in,

2

HIGH QUALITY SPEAKERS, 8Hn x 6inelliptical.
only 2in deep. Inverse magnet. 4 ohms, raied up
to 10W. £1-50 each.or 2 lor £2- T {qty. discount
availabie ¢ 12)% VAT.

TO3 tranmisior insuiator sete. 10 for 50p.

MINIATURE 2 PIN PLUGS AND SOCKETS
(fit Into }in hole, pine enclosed, with covers for
chassis mounting, or can be used for inline
conneciors) Bargain pack of 3 plugs ¢ Jsochets
+ covers, 30p.

PROGRAMMERS (magnetic devices) Contain
9 microswitches (auitable for mains operation)

ALU-SOL ALUMINIUM SOLDER (made by Multi-
core). Solders aluminium 1o itselt of copper.
brass, steel. nickel o tinpiate 16 8 w.g. with
multicore tiux, with insiructions. Approx. 1 metre
coid 0p pack Large rest (approx. 12 metres)
2-78.

13in poly
8 for 20p.
Mullard  Tubular ceramic trimmers. 1-18pF.
6 tor sop

1C.'s. s0ome coded
mired. 20 tor 25p.

chassis

14 DIL type. uniested.

with 9 rotating cams. all
ideal for switching disco lights, displays. etc
or i machine Q! 9 {Need
siow motkon mator to drive cems. not supplied)
9 switch version £1-50.

HEAVY DUTY HEATSINK BLOCKS, undrilied,
base area 24in X An. with 8 fing, total height
2¢in 50p esch.

Mobile Converiers, 24V DC input 13 8V at
2pproa 3-4A DC output. fully stabilised €350
oach {ideai lor running 12V car radio from 24V
lotry battery)

/S Midget 3 poie 4 way. rotary eswitches
40p sach

RAUBBER MAGNETS }in square. with ting
hole, 20 for 30p.

SPERRY T-SEGMENT P.G.D. DISPLAYS, dignt
height 0-3in red, with decimai pobnts. 1>V to
200V (nominal 180V) operation. These are high-
voit industnial type and thersfore brightar than
normal dispiays. Ali brand new, AT THE
BARGAIN PRICE OF 300 PER OIGIT. TYPE 332
{two digits tn one mount) L1 sach, TYPE 313
{three digits on o mount) £1-30. (Sorry. no
singie digit available.) Data Suppiied

0-100 Ib sq. 10, 0-200 ib-3q. in. state which £1-28
each.

2N3055 type Transstors. O K. but

Stor b1,

TIOV NEONS, SCREW-IN-TYPE, 4 for 0p Slow
motion motors  (suitable tor
displays. e1C.) 230-240V s . Input.
between 1 and 2 reve per minute. T1:23 each.

MINIATURE PUIEAS mxn quality “Crescent’

made in USA, £6-38 + VAT (38p).

BI0E CUTTER! .mv qQuality * Crescent’ ' made
- -

tn USA L4 &8 o VA

MIXED COMPONENT PACKS, conaining resis:
tors, capacitors. switches. pots. eic. All new
{random sampie bag revesl prox. 700
nema). (2 per pack. while stochs
TUl COILS, 2 section coiln nd 1MHz,
with 8 black smart tuning knob. which moves
an internal core to vaty the Inductance. meny
uses, saslly rewound. 3 for S0p.

BSX20 (VHF Osc/Mult). 3 tor S0p.

BC108 (metal can), 4 for 30p

PBC 108 (piastic BC108). 3 tor $0p.

OC200 Tranaigtors, 8 for S0p.

BFY$1 Tra tors, 4 for $0p.

BCYT2 Tranaistors, 4 for S8p.

PNP audio type TOS Transistors, 12 for 25p.
BF152 (UMF smp/mixer), 3 for S8p

BA 121 Varicap Diodws, 4 for $0p.

1N®14 diodes. 10 for 25p.

‘We now stock Spiraiux Toois inr the electronic
enthusiast Screwdrivers. Nut Spanners. BA and
Metnc pop rivet gune, o1c S A E. for list

1 F. Cans. jin squars. suiabis for rewind. 6
tor 20p. & 124% VAT

Miniature earphones with min. jack piug. 2 for
50p ¢ 124% VAT,

TWIN 1.F. CANS, approx 1in X jin X 1in high.
around 3:5-5MMz. 2 separate transformers in
1can, internally screened, 5 for 50p ¢ 124% VAT

Dubilier Electrolytics. SOuF. 450V, 2 for 30p.
Elecirolyntics, 100uF, 275V, 2 tor S0p.
Electrolytics, 470uF, 83V, 3 for S0p,
TCC Electrolytics. 1000uF. 30V, 3 for 80p.
Piessey Electrolytics, 1000uF. 180V, 40p each
{3 tor €M),

Dubitier Eiectrolytics. S000uF . ISV, $0p sach

SMALL MAINS SUPPRESSORS tamsll chokes,
wdeal 1or radio, H-Fl inpute, etc ) approx. §in x

14in. 3 for $0p.

PEASPEX TUNER PANELS (for FM Band 2
tuners) marked 88-108 MMz and Channeis 0-70,
= numbers. rest biacked oul. smart modern
rance. size approx. 84in X t}in. 2 for 35p.
L suppressors {10kohm) for mobie plug
Isads, 4 for S0p.

Dubilisr ytics, SO00uF. S0V, $0p sach.
ITT Electrotytice, 8800uf. 25V, high grade. screw
terminai, with mounting cilps, 30p sach
Plessey Elactroiytics, 10.000uF at 83V, 7Sp sach
Plessey Cathodray Capacitors, 0-0- 4uF at 12 SkV
DC Screw terminais. £1:30 sach.

PLEASE ADD 124% VAT TO ALL CAPACITOAS

A LARGE RANGE OF CAPACITOAS AVAILABLE
AT BARGAIN PAICES. B.A.8. FOR LIST.

Dept e, 5STATION ROAD, LITTLEPORT, CAMBS., CB6 1QE

Telephone: ELY (0353) 860185 (2 lines) Tuesday to Saturday
PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

TV PLUGS AND SOCKETS

TV Ptugs {metal type). 5 tor 50p.

TV Sochets (metal type). 4 for 30p.

TV Line Connectors (buck-to-back sockets), 4
for S0p. Plemse Bdd 12§% VAT,

PLUGS AND SOCKETS

N-Type Plugs 50 ohm. 80p sach. 3 for £1-50.
N-Type Socke!s (4-hoie chassis mounting). 50
ohms (8 small coax lesd type). 50p each

PL259 Pluge (PTFE). brand new. packed with
reducers. 850 or S for 3.

SO239 Sacksts (PTFE). brand new (4-holse fixing
type). 50p each or S for £2-29.

25-way ISEP Plugs and Sockets, 40p sel {1 piug
+ takt).

Plugs and sockets 30id separately at 25p sach
Bulgin Round Free Skis 3 pin, for mains bnput
on fest squipment. etc.. 25p sach.

WELLER SOLDERING IRONS

EXPERT. Built-n-spotlight illuminates work
Pistol grip with fingertip trigger. High efficiency
copper soidenng Np.

EXPERT SOLDER GUN. 18:80 + VAT (S4p)
EXPERT SOLDER GUN KIT (spars bits case.
eic ). t9 30 ¢ VAT (fip)

SPARE BITS. PAIR. X0p + VAT (2p)
MARKSMAN SOLDERING IRONS

SP150 15W £3 & VAT (24p)

SP250 25w €3 + VAT {24p)

SPZ5DK 25W + bits. elC. kit £3-85 ¢ VAT (31p)
SPA0D 40W L£3-44 + VAT (28p)

BENCH STAND with spring for Markaman irons,
£2-22 + VAT {1p)

SPARE BITS

MT8 tor 15W_ 48p # VAT {4p).

MY4 tor 25W. Mp + VAT (3p)

MT10 for 40W 42p « VAT (3p)

TCP1 TEMPERATURE CONTROLLED IRON.
Temperaturs controlied iron 8 PSU, 120 + VAT
(£1-

SPARE TIPS

Type CC single Net. Type K doubis flat fine tip.
Type P very fine tip. £1 euch o VAT (8p).
ALL SPARES AVAILABLE

MULTICORE SOLDER

Size 5 Savbit 18 s.w g in alloy dispenser. 32p
+ VAT L

Size C1SAVIS Savbit 183 w g . Sp & VAT {4p),
Size 12 SAVEIT 180 w.g. on pisstic resl €1-00
+ VAY {13p)

Terms of Busin

: CASH WITH ORDER. MINIMUM ORDER £1. ALL PRICES INCLUDE POST & PACKING (UK ONLY). SAE with ALL ENQUIRIES Plsase.
PLEASE ADD VAT AS SHOWN. ALL GOODS IN STOCK DESPATCHED BY RETURN. CALLERS SATURDAYS ONLY 9.30-12.00, 1.30-5.00.

Brochure, without obligation to:
BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL,
P.O. Box 156, Jersey, Channel Islands.

NAME

ADDRESS Block caps please [
D B D R S R SN D B S G B B G5 B S S5 NS AR N S S5 N VN S5 S5 NS ED 6D 65 0N B 65 0 N

Publisked approxinately the third I'riday of each month by 1PC Magazines Ltd., Fleetway House, Farringdon 8t., Londou EC4 4AD. Printed In England by Index Printera Ltd., Dunstable,
Bedas. Bole Agents for Australia and New Zealand—G@Gordon and Gotch (A/8ia) Ltd. Bouth Afriea—Central News Agency Ltd. Everyday Electronics i sold subject to the following conditions,
namely that it shall not, without the written consent of the Publishers firut given, be lent, resald, hired ont or otherwine dl of by way of Trade st more than the recommended sclling
price ahown on cover, excluding Eire where the viling price is subject to V.A.T., and that it akall not be lent, resold, or out or otherwise disposed of in a mutilated condition or In
any unsuthorised oover by way of Trade. or atfixed to or as part of any publication or advertising, literary or pictorial matter whatsoever.



constructors
_%wﬂ@@v@:

This exciting new series provides clear and easily
understood descriptions, advice and general help for
amateur constructors, students and technicians aimed
at breaking down the barriers that often deter
beginners in electronics.

AVAILABLE NOW -

PROJECT PLANNING AND BUILDING

Morris A. Colwell

This guide will help the constructor to plan, design
and lay out his electronic projects. The book explains
planning, use of tools, component board layout, the
design and layout of chassis and cases, and assembly

and wiring.
There is also an extremely useful Appendix.
128 pages 216 x 138mm IHustrated

0408 00229 8 £1.95

SIMPLE CIRCUIT BUILDING  P. C. Graham

This guide provides a logical introduction to general
purpose circuits for the home constructor and to
converting theoretical circuits into practical layouts.
The book covers a wide range of easy to assemble
circuits, including switching and logic circuits and
their layouts, operational amplifiers, a.c. amplifiers
and d.c. power supplies.

216 x 138mm
£1.95

128 pages Hlustrated

0408 00230 1

PRACTICAL ELECTRONIC PROJECT
BUILDING

Alan Ainslie and Morris A. Colwell

A concise but informative guide to some of the current
popular methods of construction and techniques
employed in home construction. Contains hints on
finishing and fault-finding methods.

216 x 138mm
£1.95

128 pages Ilustrated

0408 00231 X

Other titles published in this series are: ELECTRONIC
DIAGRAMS—0 408 00201 8—£1.80; PRINTED
CIRCUIT ASSEMBLY—0 408 00203 4—£1.80;
ELECTRONIC COMPONENTS—0 408 00202 6—
£1.80

For details of all Newnes Technical Books please
write for a free catalogue and watch for announce-
ments in following issues of Everyday Electronics.

l l Newnes Technical Books

NEWNES-BUTTERWORTHS
Borough Green, Sevenoaks, Kent TN 15 8PH

Ssparhrite mh2

Capacitive dlscharge
electronics ignition kit

Smoother running

Instant all-weather starting
Continual peak performance
Longer coil/battery/plug life
Improved acceleration/top speeds
Up to 20% better fuel consumption

Sparkrite Mk. 2 s a high performance, h gh Quahity capacitive discharge
ectronic 1ignition system in kit fo Tried, tested, proven_ reliable
ano complete. |t can be assembled in two or three hours and fitted in

Because of the superb design ot the Sparkrite uit it completel v
eliminates problems of the contact breaker. There i1s no misfire due
1tact t ak € C electronic
S| N CIFCL hich prevents € '-'1)1\eo( 1s be €
m*n n h qh R.P.M. Contact breaker :mm eliminated by reducing the
urrent to about 1/50th of the norm. It will perform equally well with
new, 0ld, or even badly pitted points and 1s not dependent upon the
dwell time of the contact breakers for recharging the system. Sparkrite
INcorporates a short circuit protected inverter which ehiminates the
problems of SCR lock on and, m»zr,-mu eliminates m» >0ss1b w of
' transistors e SC { t capacitive dis ...,(‘ 1gn g
vp at fir All Kits it veh 1t

THE KIT COMPRISES EVERVTHING NEEDED
5t DX

H] d 1
OPTIONAL EXTRAS
tror nventior

tant tro
perf o

u wi

[«'sv ava v\ able RPM himiting ;)V!vl;(: Qr dashboard '7‘(‘“"”[\“1)

1te
CALLERS WELCOME For Cryg tumin tting service
PRICES INCLUDE VAT, POST AND PACKING.

Improve performance & economy NOW

Quick installation
No engine modification

reqwred
. Electronics Design Associates, DEPT EE/9
82 Bath Street, Walsall, WS1 3DE. Phone: (0922) 33652

Name
I Address

[MA 2D1Y A Kit @ €11.80

Qn.y.y..,’a’; 1) anuose cheque/PO’s

1 2] for

MK. 2 Ready Built Negative Earth ® £14.97 - 2
k - 4

Mk 2 Ready Built PositiveEarth @ €14 97 Cheque No.
b - ..

9nition Changeover switches ® £4.30
a

Limit systems in sbove units & £2 az| | Send SAE if brochure
1| only requirea



We stock all the parts for this brilliandy
designed synthesiser, including all the
PCB's, metalwork and a drilled and

0”Ic printed front panel, giving a :ypevb professionat ﬁmsh: Dpiniom'ol
%fg%fq{//gﬂamz/fymgg[ky/[)[ authority agree the ET1 International Synthesiser is technically superior

to most of todays models. Complete construction details in our booklet
now available price £1.50, or send SAE for specification.

EQUALEER

A really su'perior 'high-qualjty
BUILD IT YOURSELF ... surecgneid el Qo
IN STAGES all the parts (except woodwork) including the metalw‘ork
V 4% n i b drilled and printed. I5p brings you a reprint of the article.
Get started with o 43 note instru
ment — fSatures trsmulant and Fully controlleble sttack and
reverberation. Ideal to learn on.  9ecay controls {normally found
Laaflet MES 51. Price 15p gives O™ " thefciost TR
. ' organs), up to seven footages
full details to build this complete on each keyboerd, up to 70 INC. VAT
instrument. controls including drewbars, EP/P
Extend the range of MES 51 by '"du * 13m"°"d :.:d-'boa':.
meke up the additions des-
adding enother keyboard end cribed in the step-by-step 32
several new tone colours. Leaflet pege instruction lsaflet MES
MES 52, Price 15p also shows how 53. Price 35p.
to use 61note keyboards.

This is a fully constructed and tested
electronic clock module as itlustrated.
Data sheet supplied. Simple to connect
to alarm and your battery/mains radio. Smart case available
Data sheet available separately. Please send SAE.
* Bright 4 Digit 0.5 Display ¢ Sivep Timer
* Flashing Colon {1H2) * Snooze Timer
¢ Automastic voice operated fader * Switch for Display Seconds * Time can be 2t accurately to
* Belt drive turntables ¢ Alsrm Set indicator within ons second
* Monitor tacilities * P M Indicator * Lesding Zero Blanking
P ponesEhd VU maiogs) Full construction detalls to be “\qowenFaUIclindicaror
* Sound operated light show published in Electronics Today SIMPLE ALARM KIT - £9.38 ALARM CLOCK KIT - £10.99
plus Mmany other advantages International on sale August. A:N.ARM CLOCK & RAOIO CONTROLLER KIT -~ £1151
Sand for our lsatier MES 41, giving full details tor construction SMARY PLASTIC CASE with fully punched chamsis — {249
Piice 20p Soon you'll be the Deejsy evoryone wants at thew party! Plasse 1end SAE for our Clock data sheet

r--—---—-_--_q

Get our FABULOUS

U Please rush me a copy of your brand new 1977,78 l
catalogue theinstant it is published (October 28th,
W, , M’ﬂloa”[ 1976). Only if | am completely satisfied that it
is worth every penny will | send SOp within
‘ 14 days of reccipt. I | am not satisfied | may
pUBZ/CAr/ON 047[ 007-28 /975 a””pp””m‘ return the catalogue to you within 14 days I
. v without obligation. | understand that | need
B not purchase anything from yeur catalogue
AH new . 1 ;ompletely re-written . Hundreds of new lines. should | choose to keep it I
Lots of exciting new projects to build - PRICE S0p. l
SEND NO MONEY NOW. Overseas send 8 International reply coupons. I
§ vave I
JOIN OUR MAILING LIST NOW! * SAVE ‘s ON A
Publ-s'held every ;wo Ton(hs our Newsletter (S)F;Entsﬂ'o E AL lAOORESS |
gives (ull details of our latest guaranteed prices &)
Send just 30p and we'll send you the next six OETAILS OF NEWPROJECTS
news letters as they are published ANO NEW LINES l

L - . Tl Eh GIE & G e J
MAPLIN ELECTRONIC SUPPLIES el TS ne write your

it you do not wish to cut ma
AlligallitomE O ipoxgItirev oottty SSEIa LR request 10r catalogue on separaie sheet
raecmiBilondonisoadiniisctiflomiScalietson 1976 76 GREEN COVER CATALDGUE STILL

(Closed on Mondavl. T¢l Southend (0702) 44101 AVAILABLE PRICE 400




