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EXGITING AND
USEFUL PROJECTS
T0 BUILD AT HOME-

Plus REGULAR THEORY AND
GENERAL INTEREST ARTICLES




NEW EDU-KIT MAJOR

Completely Solderless Electronic Construction Kit
_Build these projects without soldering iron or solder

+ 4 Trapsistor Barpiece Radio. Jr 8 'l‘ril-lj::ilw: Push Pull Jr Battcryless Crystal Badio.
; Amplifter. % Onc Transistor Radio.
* Big : % 7 Transistar Loudspeaker % 3 Transistor Regenerative
 Bignal Injéctor Radio MW/LW. Radia.
E + & Transistor Bhort Wave % 3 Transistor Regensrative
 Transistor Tester NPN-PNP. Eadio. Radio-
% Electronle Motronome. % Audlble Continuity Tester.

*:.:‘mm&f.r +* El jc Nois¢ G T % tve Pre-amplif

Total Building Costs :
Include: 24 Resistors @ 21 Capacitors @ 10 Transistors @ 33" Loudspeaker @ Ear-

PP & Ine G8p Components X .
L3 creeas Seamai jiece @ Mica Baseboard @ 3 12-way connectors @ 2 Volume controls @ 2 Slider Switches @ 1
£7 23 :(POATP sa-:un ; %:uing Condenser.® 3 Knobs @ Ready Wound MW/LW/SW Coils & Ferrite Rod @ 6%
{+25% VAT £1-80) vards of wire @ 1 Yard of sleeving etc. @ Parts Price List and Plans $5p free with parts.
. —

ROAMER

| 1
NEW = NEW ERiEs

NINE it yphiig
Bnild 1!
uciﬂn?;ew 10 Transistors. Latest 47
WITE V.AF series of dasigns 1 2 Pyrrite Magnet
. B.V.5. 5 Transistors and 2 diodes. MWI;N-. Powered i T
INCLUDING ¥ 4 volt Battery. Ferrite rod serlal, tuning condenser, 3 @7 Tunable Wivebands,
AIERCRAFT volume control, and now with 37 londspeaker. Attractive MWl AWs, LW.EW],
T o, A ot prile Size 9 = 33 X 24° approx. § BWS, §WS, Trawler
Parts Prics List aad Plans free with parts. m&. VEFsmdloal
i g = lons Aircral
e, e e e LY. Retmecans § Toul 5 PE& Ips. 50p Boft i Ferite Eod Aerial for MW/LW. Chrome
chrome-plated telescoplc serind for VEF and BW. Push ?Dnﬂﬂlnu 4 (;);emmy nrwso) ;lmdd :ed socf.l’ ::k ?:I:Doplo .J\zml.“1 vﬁ:m mg:he.g
¢ transist Transisf . and rota for ort wave ans 5
T o S S o Pull output niing W Tranasistors. Car Aerial and

3 diodes. tuning condenser with V.E_F. section, separate (+ 23% VAT 85 b
0D for aireratl. moving coil loudspeaker, volume ONfOFF i P 2 3 ‘Tape Record Sockets. 10 Trausistors pius 3 Diodea
and wav 1 Ive all white cars with | EV.6. Case and locks sa sbove, § Transiators and Ganged Tuning Condenser with VHE pection. Separate

djodes. Powered by 9 volt batiery. FerTite rod aerial. ¥ coil for Aircrait Band. Volume onfoff. Wave Change and

red grille and carTying strap. Biza 83" X 77 x 23" a
parta. 2* loudapeaker, etc.. MW/LW coveruge. Push Pull out- § tonc Controis. Attractive Casé In black with sliver block-
approx. Parts Price List and Flans fros Eth put Parts Price List and Plans free with parts. ing. Bize 9 %X 7% x 4*. Basy to [oHow insiructions and
Total EP & Ina 58p disgrams. Parts price list apd plans 5Op frec with

Total PP & Ins. 50p
vy as » {Overieas - 0 3 - parta.
Building £6 95 Sl EEe £3 98 P e e Total butiding coris . 0 Pk
Costs +95%, VAT £1-76 (+ 26% VAT £1:00) {Oversean Scamall £9 Ins. £3:50

P & P £2:30)
POCKET

£.9.7. Case and looks aa sbove. 7 Tranalstocd and 3 age; VAT £2-
diodes, Btx wavebands, MW/LW, Trawler Band, SWL (+20% 30
WOW WITH 3" LOUD-
'EAKER

SW2. BW2, powercd by 9 volt battery. Push Pull cutput.
Tejescopic acrial for short Waves. 8~ Londspeaker. 1 ED “.
Parts Price List and Kacy Build Plans free with parts-

KiT”

Total PP & Ina. 0p
Boildi e Qv Beamail
nie: £4°48 o

(+ 25% VAT £1-12)

S Tomanie wavebands. M.W. : A:;&em:
;ﬂ:’u,g;_nd Tr::.:ti:tnm RGAMER EIG“T from -.I,MO

13

3 Glodes, supersensitive ferrite Tofal Building Costy Mk I
rod aerlal,  Mtractive  black = FFP &
and gold case. Bize 34" X H'x £2 95 Ins.
f Si* approx. FPlans and Parts 3s5p
Price List free with parta, +25%, VAT 75p TONE CONTROL

{Overseas Beamafll P & P £2:30} { 7 Tunable Wavebands: MW!,
wwz, LW, 8Wl. 83wz, 8W3

TRANS“NA Perrite Rod Aerial for MW and LW. Chrome plated Tele-
sceplc aerial can be angled and ::uhwd for peale short = T
wave listening. Puah pull sutput uaing 600mW Lransistors. inelndi “‘"m' ‘anit

KOW WITE 8" Car aerial and Tspe record sockets. Selectivity mwitch F
F!VELOWBAKE Y 5 transistors plus 3 diodes. Latest 4% 2 u'a.tdt territe ‘%.I@MI to consteuct
Joudspeaker. Alrwpace ged tuning condcneer. lume, & s
Wavebands, transistors and § onjoff. tuning wave ehange and tuue controle. Attractive § Composents include:
speaker aa Pocket Five. 4 case in rich chestnut shade with gold blocking. 86 9T 7X ¥ Trming Condenser: 2 Volume Controls: 2 glider Switches:
i Larger Case Red { 4in_ appror. Essy to follow instructions 2nd diagrama. 3 Fine Tone 3" ¥oving Coll Bpeaker: Terminal Strip: Ferrite
Total Bnilding Costs  Dpeaker Grilte and Tuning ¢ Parta price Ust and plans tres with Rod Aerial: Battery Clips: 4 Tag Boards: 10 Transiftors:
Disl. Plans sud Parts £ 0 oao o conts PP & Ins, £350 § 4 Diodes: Resistors: Capacitors: Three }” Enobe Tnlta
£3-20 TF. & Ins. Price List free with parta. uilding oo £6.98 once consiructed are defacbable from Master Upit,
38p

T L i L them 1o be stored for future usc. Idesl for
YOverscas Beamall P & P £3-60) coabling or e,
{+256% VAT 80p.) P & T £2-30) d (+25% VAT £175) ?;hoo‘:' gdnut:z:jn:ln_AuLhnﬂﬂu and all those interested

Parts price list and plans free with parta.

Total buiding PP & Ins 50p
conts £5 '50 (Overneas Seamsil
P& PELD

TRANS E'GHT 8 TRANNISTOES and 3 DIODES

& Tunsble Wavebands: MW. LW, 8W1, 8W2, 8WS and Trawler Band.
Benaitive .!crrlu rod acrial for M.W. and L.W. Telescopic a¢rial for Short
Waves. Ji. Spcaker. 8 improved type transistorn plus 3 diodes. Attractive
case in biack with fed grille, dial and

black knobs with polished metal inscrts * Total building costs

1sh!
fize 9 X 34 x 2}in. approx. Fush pull
output. Battary economijer awitch for = 78 PP & Ins. 50p
extended battery lifc. Ample power to

drive s larger speaker. Parts price list {20 VAT £1-20)
% and plans iree with parts. {Oversens Seamall P & P £2-30)

(+ 25% VAT £1-37)

EXCHANGE LTD

+c Cablers zido entrance “Lavella” ghod
| % Open 10-1, 2.80-4.30, Mon—Fri. 912 Sat.

To RADIO EXCHANGE CO., 6la HIGH STREET, BEDFORD, MK40 1SA @
Tel. : 0284 52387. Reg. No. 788372,

|
BoAM En S!x CASE AND LOOES AS TRANS-EIGHT u
6 Tunable Wavebanda:: MW, LW, BWI BWZ, (]
Trawler band plne an extra Medium waveband for easier tuning of luxembourg,
ete, Bensitive ferrite rod serist and telescopic aerial for Short Waves. Sin. Speaker |enclosei..............for....;. ........... R e
8 utages—0 transistors and 2 diodes. Atiractive black case with red’grille, dial and [ ] |
Black kmobs with pollshed metal inzeris. Total PP & Ins. 50p
fize 9x&ix2fin. approz. Plans and building £4'38 (Oversens ]
parts ptice:list free with parts. costs Beamall
{+ 25% VAT £1'10) P & P £2-50) =
|
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Flease allow np t0 28 days for delivery.
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When | told a pal of mine that the Home Radio
Components catalogue costs 65 pence plus 33 pence
for postage and packing, he whistled through his
teeth and exclaimed "It must be the -world’s most
expensive catalogue!”

He changed his tune though when | showed him my
copy and he compared it with the lower priced
cataiogues he'd already bought. He even finished
up by admitting “The dearest s the cheapest in
the end". Well, that old saying certainly sums it up
as far as catalogues are concerned.

With its 240 pages, giving over 6,000 items clearly
listed and profusely illustrated, the Home Radio
Components catalogue certainly stands out head and
shoulders abaove the rest. And when you remember
that the catalogue includes 14 vouchers each worth
5 pence when used as instructed, enabling you to
claw back 70 pence of your 98 pence, it's just about
the best investment any keen electronics constructor
could make. What's more, the catalogue is backed
up by a Mail Order Service that takes all the fuss
and frustration out of component buying.

Why not prove it for yourself? Send off the coupon
below with your cheque or postal order for 98 pence.
Then you'll be able to boast to your friends that you
own the world's cheapest dearest catalogue! Then,
when they ask to borrow it, just let them have a
tantalising glimpse—but make sure they send for
their own

65p. plus 33p FRekinG.

NAMETToS bl iy

. !
POST THIS GOUPON

with cheque or PO.for78p.

I HOME RADIO {Components) LTD., Dept. EE,
234-240 London Road, Mitcham, Surrey CR4 3HD

The price of 88p applias only fo custo.
mars In the U.K and to BFPO Addresses,

Evéryday Electronics, July 1975

ADDRESS . |

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

Please write your Name and Address in block capilals

....................................

(Regn. No
London 912966)
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& GIRC NO. 331 7056 ACCESS ACCEPTED | SPECIAL RESISTOR KITS (Prices include pose & packing) :
C.W.O, only.P. & P. I5p on orders below £5 10EIZ $W KIT: 10 of each EIZ value, 22 ohms— 1M, a tatal of 570 (CARBOMN FILM 5%), £3-85 net
Discount: £10-10%, (except net items) 10E12 W KIT: 10 of cach E12 value, 22 chms—IM, a total of 570 (CARBON FILM Sﬂ;}, 395 net
Expore Order enquiries welcome (VAT frec) 25E12 3W KIT: 25 of each Eig valve, 22 ohm:—IM, s total of [425 (CARBON FILM 5%, £9-00 net
T 25E12 +W KIT: 25 of each Ei2 value, 22 chms—IM, a total of 1425 (CARBON FILM 5"/;3, £9-00 net

Official Orders accepted from

o 5 3W KIT: 5 of each FlI2 value, 10 ohms—I| M, a totaf of 305 (METAL FILM 5%); £3:4% net
Educational & Government Departments DUE TO CURRENT WORLD SHORTAGES, RESISTOR KITS MAY '
5 TEMPORARILY NTAIN
AfL PRICES INCLUDE VAT WATTAGE OR VALUE SUBSTITUTIONS. E % b 'CO :
MULLARD POLYESTER CAPACITORS €280 SERIES ~ ] RESISTORS : Y
250V P.C. Mounting: 0-01uF, 0-015.F, 0-022xF, 0-033uF, 0-047uF, Hp. 0-088uF, | CF_Hich Stab Carbon Film, 5% MF—High Sab Metal Film, 5%.
e e bR R AR RS TR A A
. | -5uF, 24p. 2-2uF, 1¥p. . . 3 2 i
MULLARD POLYESTER CAPACITORS C296 SERIES ! CERETI I i a5 R0 HEEpe
400V: 0- 001 22F, 0-0015,F, 0-0022uF, 0:0033uF, 0-0047,F, Ip. 0-0068uF, 0-014F, i ME 10-2M7 2 1-7 1-4 1-2 3,;
0-015uF. 0-022uF, 0-033uF, 3ip. 0-047uF, 0-068uF. 0-iuF, 4ip. 0-15uF. Te. |L ME 102M2 2 16 1-3 1-1 4-2%10°8
0-222F, 9p_0-33uF, 13p_0-4741F, 15p. 1 ME Jo-loM 3 198 i-81 1-65 §-6x13
160V: G-I, 0-0I%uF 0.022uf; b 0-047uF, 0.0684F, 4p. 0-14F. 4ip. 0-150F, 15 MF lo.loM 45 152 3.68 275 7z
sbt‘;ﬁl:z#l.‘lkpé CE:‘:FAP:Ig PI‘:A.TE ‘JésAB#;CIEI'IO“IFISIsp For valua mixing prices. please refer to our catalogue. (price in pence exch)
S0V- (pF) 22, 27, 33, 39, 47, 56, 68, 82, 100, 120, 150, 180. 220, 270, 330, 390, 470. | VALUES AVAILABLE—EL2 Series only. (Nee prices above 100.)
g«;.o, Saoﬁagui I:fd\} Ks.'i, 2K2, 3K3, 4K7. 6K8, (4F) 0-0i,0-015,0-022, 0-033, 0-047, | pRESET SKELETON POTENTIOMETERS
! p.each.0- 1,30V, 5p. 3 i ’
(l’gLYS;I"Y%E;l;E (;AFB‘ACITORS 180V 52 . TJI:I‘I.;}LUDRE 0-25W Yertical or borizontal 7p cach 1K, 2K2, 4K7, 10K, etc.
pF) 10, 15, 22, 33, 47, 68, 100, 150, 220. 330. 470, 680, 1000, 1500, 2200, 3300, i ;
2700, 6800 10,060, 43p. i SUB-MIN 0-05W Verrical, 10002 20 220K 2 7p eact:

(E.E.) 59, NORTH STREET, __

LEIGHTON BUZZARD, BEDS.

Tel. Leighton Buzzard 2316 (Std. Code 05253)
CATALOGUE No. 4—20p

Miniature Mullard Electrolytics VERQBOARD 0-1 0-15 | POTENTIOMETERS

A 28 x 57 36p 36p | Carbon Track 5K O to2M @2, log or lin. Sin le, 174p Dual Gang 43p. Log Single with switch 28p.

, : g:lﬁ g§¥ ;f; ?35:; SV ‘;: U=y 33p 25p | Slider Pors. 10K, 100K, 500K. 30mm, Tt SSmrn 4T, S, 58P N '

3 3 e s

; SaaE v Tp  l00uF Y Tn ir3- 420 4% |"pTODES TFL ELECTROLYTIC CAPACITORS. Tubular & Large Cans
P IN4001 6+p | DIN 2Pin 12p | (uFjv): L1[25,2[25, 4(25, 43710, 515,

SahFav 7p 1004F 63VITp

3 %3, 3 _ 8125, 10]10, 10/50, 16125,
I504F 16Y 7p g:},- i 2 9p | Nwo27e 3k 13p | 22163 252828150, 3225 S072S, 100M1g 10
1

. Tp. 5050, 8p.

4-TuF 63V Tp  |504F 63V 17 i 1N4003 9p | 5 Pin 180° 16p 1 250, 30110, Bp. 7

?6?“5 v ;s 2304F 6-4v Tp | 2 ,"Jlﬁ "5'[:';";-) = {3: Ivdons ﬁg ggm’ﬁ B 530}'?3: %503.‘%50'3035: ]7p.’|5060ﬂa;.1§5:.°“)0hf55. éog%nlugﬁ
. - A

IOLE 25V 7B 20046 10V Tp | fncercion cool 130 735 | INoGE 14p | Phong . 76 | 2550150, 68p.. I i

] 8l
154F 16V 7p 220uf 16V Bp | Track Curtter 56p 56p | ;N9I4 7Tp | SOCKETS s M L 5 i
I5eF 63V 7p 220uF €3V25p | Fins. Pke 50 20 220 | IN31e 75 | BN 2 Fn 10p | Faorio0. zvis.Bfgg?ig'?oL?’:lffosozosﬂkzyt’fo-i 35 s, s,

l6uF 40V 7p  330uF 16V 14p BAI0Q 10p 3 Pin 10p | METALLISED FAPER CAPACITORS
336uF 63V 28p TRANSISTORS OAS  42p | 5 Pin 180° 12p = & i ] 2
u4F 25V 7p SIwee | acizr 21p BC2izw 13p | QA47 Gp | Sed. fack I8P 250V 0-054F, 0- | pf, 6p. 0-25. 6p. 0-5uF. 73p. 1uF, 9p. 500V

0-025,.0-08, 6p. 0°1, 6p. 0-25, 7{p. 0-5, 9p. 1000v: 001, 11p.

4TONF 40V 25p § AC128 2ap BC2i3L 13p | QA8| 1lp [ 2.5mm jack 13p | . A o : :
;gu:: ::; ?’p arout 3,8"{;" aciey i20 BC&TL i 2R3 '35 | Phona 35 1 0-022,13p.0-047, 0"1, 19p- 0 22, 28p. 0-47, 36p.
4l P 630uF Y 280 0 1 (o] P i L E==—
J34F 40v Tp  L000#F L6y 25p | BCIOY 13p OC7I 13p{| Y-A.T- PLEASE ADD 15% TQ ALL PRICES SEi2 {W METAL

. GuF dov 7p  1000uT 25v28p [ BClas 3P
| 47xF 25V Tp  |5oguF [6V28p | BCISL 13p

OC8l. 1761 OUR LATEST FULLY ILLUSTRATED CATALOGUE IS NOW AVAIL: | o))y S
OCI170 295 | ABLE AND CONTAINS 3,000 STOCK LINES INCLUDING TESY - 5 each Value
143 345 | METERS, CALCULATORS, TOOLS, SURPLUS EQUIPMENT. HARD- } 10 0-iM. Tor! of 305

4TuF 63V Bp  23004F 10v28p | BCIBIL 13p 2N2926 13p | WARE. ETC.. ETC. =
L 68,6 16V Tp  3300uF 6.4 28p | BCIBAL 145 2N3702 i4p | AMATEUR RADIO EQUIPMENT IN STOCK ‘ 1 Y 2
= B
—— gl —— S : S
ENGINEERS

CJL PRIGES INCLUDE P&P AND V.AT.

AERIAL telescoplc,15-120cm. . . - - - £1.20
{IAERIAL  telescopic,h and v swivel, 15-80cm. . £1.78
BIB Hi-Fi ACCESSORIES
DCASSETTE TAPE RECORDER CARE KIT . . E1.95
OCASSETTE SPLICING AND EDITING KIT . . £1.50

[#1-FI STEREO TEST CASSETTE . . . . - £2.10 = !

| Di*TAPE EDITING WIT . . . . . . - - £1.35 YOURSELF FOR A
GROOV-KLEEN RECCRD CLEANER. . . . £1.85 5 R
DEARPHONE , stethoscope style 8 onm dynamic . £1.00 BETTE“ JnB WITH MnnE PA'I
FHAND DRILL.(Leytool ), compect precision driil, a

1
ii S/Li;zﬁﬁ?g::éﬁﬁg enclosed.S/L bearings. 5299 Do you want promotion, a betler job. :’;J; helpfal gm’dab to socctss shonid be
. higher T “New unities” shows by every ambitious engincer.

{JAUDIO POWER AMPLIFIER (National) LM380 _ £1.00 yn%x R get mﬂ? mgb s low-cost  Sead for ‘ﬁ&ﬁ':ﬁﬁ?@?ﬁu‘ﬁi
DAM.RADIO RECEIVER(RCA) CAJI23E £1.40 home study course. There are 0o books to on youw It coull be the best thing yom
OF.M.STEREO DECODER (Motorala) MC1310F £2.80 bay and yON CAN PAF-RA-FOUIrarn. ever did.

1 DOTIMER(Signetics) NESSSv  £0.78 WS ECUT OUT THIS COUPON I NI NN WA
DOVOLTAGE REGULATOR (Falrchild) UATBOS £1.70 GHOOSE ‘ BRAND NEW FUTURE HERE!
DOVOLTAGE REGULATOR{Signetles)  NESS0A £0.80 o A e R e
[D.i.L.50CKETS(Pk of 3) 8 or 14 pin  £0.50
[KEYNECTOR.rapid connect to malns-singte/ multipls
leads . Bul lt-inplano switches peon & 13A fuse £3.20 l Electrical e aIkF: a1 aal CITY AND GUILDS I
OLOCKFLEX RULE {Rebone Ghesterman}, 3m/ 10 Engineeting jul} TV Engincering [J  Electrical
pracision pocket rule. Easy to read, 13mm/ ] wida l E;t;igl i;:;muuomu ertan Techniciana 2 I
steel lapa.Blade length lockable-power ratuen, - Malntenance abd CITY AND GUILDS
o SR R R D I S £0.93 I Eli;’r‘:‘n‘:i o O Remsin o zelecomnmniu- I
TMICROPHONE , lightweight dynami¢ ,remote start e ions 0o

‘Transistor B .

step, 200 ohms , 100- 10kHz, 6mY average output . E1,80 l Mathematics ] ety L Fadio Ameteurs l
[MULTIMETYER  attractlve design,vdc-10,50,250, Elietronlo logy J Brar, n]
1,000. Vac-10,50,250, 1,000. {gc-100mA R-150k . £4.95 | Erngineermg [1 CITY AND GUILDS ete. cte. '
TSIGNAL INJECTOR ,audio through video signals, Computer A and
excellent for servicing amplitlers,radlo & tv . . £3.92 ' 00  Wiring : (m] I
TSOLDERING IRON , 25 WATT (Antex), X25,240V, ALDERMASTON COLLEGE
Very low leakage,1/8"long Iife bit{intarchangeabie} £2.05 I Dent EEV 07 Reading RG7 4PF | EEV 07|
113/327pit £0.47 [3/16"bit £0.47 C1Elament £1.10 MAME (Block Capitals Pleasel ... T -
[ISTAND, S73,High grade base, chrome plated A
soring, sponges and accomodation for spare bits . £1-00- RNl LR l

p—.tpgmgk'minigtme,‘r&nm dla,Bohms. . - £0.80 S

Actredised by

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

CJL LTD.P.O. BOX 34,CANTERBURY.CT11Y7

Everyday Electronics, July 1975




EIONASONG electronies =2 =

LINEAR 1.Cs

835(8pin dip)V 55p@  T824UC (TO-220) _ £1-84 SN7600GN  £3-30
| Coaxedt EoS TR ) B1P® | lsws  £aize 1233 SNIBN  £i.ge
(14 pin dip] . § o
CDH001AT tdp i £1-23@ AY-1-0212 £8.83 £2-42 SNT622ZTN (MC1227)
o ok oW g | meweas, T e o R e
-5-1224 / . SNT653EN  £1:88
b o e e | Neq8Be™ B AVEasor e S AR T
DMI0BAE 4 p - A N76550-2 (TAASS0)
CDJ00PAE 7409 Lap 1% 1p 709 {14 pin dip) AY-5-4007 £7-94 £1-32 i & 85p )
COMIBAE 7410 thp 13 11p p 8HA0002 £3-01 64p SN76552-2 8lp
COMITAE 7413 2% e 20 TG 8 pln dip) 39p CAZ11 £1-18 MC1351 28p SN76660N (TBA120}
CDAO12AE 7417 Zp b % 10 (TO-99) ASp CA3MS £1-89 MC1 88p TSp
710{14 pIn dip #4p CA3048 B8p MC1357 £1-52 SN7BEBEN (CA3DEE)
COQO1IAE M0 & 1% p Ci358 (CA%0ES
D401 8AE 2 ¥y np e M (TO-W  Sp CA3053 590 M . Z1-12
CD4015AE 7430 S B g U1 n 711 (14 pin dlp) 44p CA306% £1-60 £1:16 TAA283 £1-50
CDM016AE 7432 Zp b ll: )@k R‘dl:,) Sﬁﬁ;ﬁ ﬂ 'Z‘., ﬂgg( m;s. TN 2318
g 535T) 62p TAAZICA .
UlZas AT e U s alay\te 723 (TD-99) £1:00  CA3080 5 MC1456CG  £1'68  TAAM0 33
gg:"::i ;:; g 42 ‘Sg: vngn ll’lnddln) o 223081 ga& ugtggm n&:g. TAA3SH £9-43
741 (8 pin dIp) 350 3082 -88 4 : TAAITG £3-40
o oW om | g, ge Sumeommo HGIL A e ow
p oin dip) 36p 5 AAST0 -T4
CDAO2ZAE TUTA e Do &l 747 51. pindip) £1:064 CA3WIE  £1-67 MC3302P  £150  TARI00 ggs
CDMO2IAE ME 8 MNp 5% 743 (8 pln dip) 42p CAIZE  £1:76 MCHO P 740 TBAINS £1-25
COM0248¢ 70 I Zp 20 48 -99) S1p CAMDIE (LM390D) MF C40008 87p TBAZH £1-02
| CDM02SAE 7472 2% 2 e 748 (14 pin dip) 49 p MFC40600 9@ TBA2S (723) £2-59
CDA02EAE 7473 £ LH Ty 753 {F.M. 1st. 1.F.) CA3S00E  £1-44 MFCS030A  790® TBASNQ  £3-16
{ CDM27TAE 724 o % —x ﬂéam CT700 £5:34@  MFCH04( e5p TBASNO £3-88
40284 p® LOOST! (TO-3) MFCE07 £1-86 TRAEN0O  £3-97
1 i i oo TON o ey £1-108 1-0@0 MM3314  £4-808 TR £132
COANXAE na i e . ?ﬁ%:wg‘n::mn?)A mmwrgg))m-uo MUR o e Toaince BB
- = BASSICQ £5'29
‘c:omsns 7485 €10 0.0 wp %0p ® £1-48@ : £1- ST e
DACIRE o 3z M 2 78LIZWC (TO-82) L1238 (SOT-32) 850@ MYR12V (TO-3 TBAG2SB  £1-03
CDM0LQAE 7489 £1.56 2.0 f2.10 80p® L130(SQT-32) 85p@ 1-45@ -
?WAE ;::? :: g 2 TBLISWC (TO-82) tm (gro(;au) 259 MVRHV(TO—S{ o0 ;gggﬁc gg.
DAISOAE M301 ) - b
ELIRE 74N Sl Mg W Regulators 100mA 65p NES40L. £1-25  TBAT2Q £2T%
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ComeaE BB TLoas b o) Srreatl AT RS B e R Lis e e I £, T o o
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o mn BT OER OR | N C wewsesaun s g, NS B3
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e R Gb G | N Gk nn | mMEdOn, L, S8, SRE SN IR 23
- pin dip; 3 "
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SIEMENS LCDs LINE-G-LIGNT Kol e Lo Steoc 306 TOAEO £33
| ]
| £2:09 LM370N L622C £1-628 2N, £1-M4@
I LGUID CRYSTAL DEMAY complete with J oy e N Stesc . £7:628  Zha et
e i gelisorch el Redt Geibogk £2-09@ LMareN SLa24C 9840 ;
1328 13wwm choracter haight. Con / Y74
i daf arsiia e iy il Regulators 14 LM3T3N SLsnC €m0
be directly driven by Notionol Semicanducrors q/,,w 7805UC (TO-220) CMITIN Sise0C 1758
Alorm Clock chip MMSII6. £11.5%0 @ % £t-72@ LM330 L841C £3-75@
L 7812UC (TO-220) LM3s81 L645C £3-750
:E:Evn me:hc'm?:“ bt 1 INIZ e Wacs, e £a-859 initron_ . Filament
o ;“ i LI_ IH15UC (T O-220) LM703 SN75481N 8p @ iLron.
e Ry £1-72@ -Lmiex SNIM®N _£1-108
In-line packoge. teeul for solid 7818UC (T O-220) LM2111 SNYE00IN (TAAS11)
stote onglogue meters or dialy. £t-12e LM3g00 £1-892
] Type 101 RED £2.26 ®
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‘x 0.8"

E 5

11 s
74 //i
0y

| . COMMON COMMON COMMON COMMON Our
L.C. SOCKETS. LEY ANODE ANODE ANODE CATHODE Price
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Dual-tn-lne T 8.57; Cammon Anode © 2 /M Dec. Pr Dec. Pr De<. Pr.
Y Oual=in-line 108 L
Fin: 8 14 Je., 24,20 35 4 o d RED pLrOT OL7G7 oLUI01 oLr04
o Prceldp 15 i5p 26p DL72| gives - 1.9 .
S &",m.m" o GREEN mansi MANS2 MANS3 MANS
N 2 e RED MANTIT MANTZ MANZI MANT4
8Oy ndieers 0.3 iow e MANS? MANBI MANES
Frow wnap-on plastic retainar g . ORANGE MAN3SI0 MAN3620 MAN3S0 MANISLO
i NOTICE GREEN  XANS] XANS2 = HANSE
0.125° b N Vo wr *ostoge & Pocking Chorges R0 XANT) ' XANT2 - XANT 4
i } dia. (am dia. fom dia. lens 3 YELLOW XANS) XANE2 s XANS4
(F1L20%) (PALED 650} “With the recent (ne. cove in 3 =
1+ 30 100+ M 10 100 1e G- 100 %5 | powsl charges oad @ contimuing o  GREEN  MANGIO 520 5
Red 1 o ldpe 2T 2 ® 185+ 16p lap @ iroiee inpockoging couts RED MANGZI0 MANAT20 MANGXO MANTO
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e.‘l,:: Tp 2 Zpe o Wp Tps Wp W 2 e ::ﬂ::-ex. J, CRANGE MANASIG MANSG20 MAN4530 MAN4S0
a by F et
- Mp f re e p e 3% 3% Wp e T ledat 5 o ca M ca. .o cc. 4
more will b past leee, Dec. Pr. =1 Dec_#1_ i
Low Cont Bed Gatalb NEW Opro-isalator 2. AllUE. ‘umll packoge” - -y 5 ST
Motosola MLED 500 1 (4N75 o TIEITE) ardars will 3o First clew mail. 0.6 RED buo D745 D750 DL7 &7 2.
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NOTE: MANS000 3o 14 incuts @ 14.pin dil the sore 05 MANSO7D & &0 sefe.
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HRARD NEW TEXAS| GENEEAL PURFOSE
GERM. TRANSISTORS | NPN SILICON SWITCH-
Codod snd Gwnntoed IKG ’.I.‘RA!S TO-I.B
n No. EQVT | HIM, 25704/8.
8 263713 OC71L 27,'281051 Al mbla
‘1‘2 8 DI37T4 OCT5 devices no open or short
T3 8D1216 OCBID §circults. ALSBO AVAIL-
T4 82G3BIT OC81 ABLE in PNP Sim. to
T5 620382T 0C82 2N2906, BCY70. When
T6 B82G344B 0C44 ordering please state
T7 82G345B OC45 preference NPN or PNF.
TR 82G378 OCT8 2p
TS 8§2G399A 2N1302 20 For 0-65
T10 7 17 30 For 110
All 65p each pak 100 For 192
500 For 225
1000 For 1430
ND 130 NIXIE: DRIVER
il IL. o.P. DIODES %
Suitable replacement for | soomw 0
BAX 21, C 407, 2N 1893 | 4oPTW(Min.) 100 1.85
120veb. Bub-Min. 500 550
1 25 100 + Fully Tested 1,000 §-90
0-19  0-17 0-16 Ideal for Organ Buildera.
#il. irans. mitable for ADI 6 I /|62
P.E. Organ. Motal TO-18 PXP
Eqvt. ZIX300 8peach. | MjP COMP GERM,
Aoy Qty. TRANS. R LOW-
ES8T PRICE OF 75p
PER PAIR.
GP 100 T(3 METAL
gag: eaﬁ.leml LGOK FOR OUR
eba — . Vceo=5B0V,
LC.<10 amps. Ptot= AUDID &

SOW. hie=30-170.
Replaces the majority of
Germaniam power tran-
slators In the OC, AD
and NKT range.
pl
044

B e

GP 300 TO3 METAL
CASE SILICON
Yebo=100V. ‘Vmo=60"
LC.=15

T15W. hie 20, loot:n -
1MHz. Swiuble teplace-
ment  for 3055,
EDY 11 or BDY 20,

1 25 100+
0-85 G-53 0-51

1004
0-40

ELEGTRONIC
GOMPONENTS
ADVERTISEMENTS
PRACTICAL WIRELESS

EVERYDAY

ELECTRONICS AND

RADIO CONSTRUCTOR
FULL RANGE OF
ZENER DIODES

VOLTAGE QB
2-33V. 400mV (DO-T
Case) 8p ea. 1I}W

{Top-Hat) 18p ea. 10W
(80-10 Btnd) 82p ea.

eDDDOOODQO

QUALITY TESTED SEMICONDUCTORS

-the lowest prices!

KING OF THE PAKS

Unequalled Yalue and Quality

NEW 2th EDITION
over 300 pugen
TRANIIFTOR EQUIVA-
LENTS BOOK. A com-
plete cross réference and
book  for

Pak Ko. Prics
£
1 20 Eed spot transistor PNP 054 = L LT
2 16 White spot R.F. iranlotors PNP ou SUPER PAK NEW BI-PAK UNTESTED
ypc transistars
4 & Matched tmmwn ocu,;sm;am &u SEMICONDUCTORS
5 4 OC75 transis “
8 BOCTZ tnmmo o Money Iack refond if not satisfisd .
g iicms transistors PNP kxgb ga.m o o-u
4 tranxistors PNE .. 054 . AL
9 7 OC8I type transiators e i (R Pak No. Description Price
0 7 OCT71 type transistars . 054 £p
QIr 2 ACNII."Z;:'IGI:S &:mplem:nury p;&n o U 1 120 Gisss Sub-Min. Genen] Purpose Dlodes .. 054
: = E =
Q12 3 AFLI6 type transistors .. .. 0-64 gg .510 sHo g = K PG
QI3 3 AFIIT type transistors .. . bk 4§ Ger rlmndeunb-mmﬁ 045, A6 .. 0%
Q14 3 OC171 H.F. type transistors o054 Ta @ i Iike DCSI, ACIZS E - 054
Q5 7 oxlms 811 Epoxy transistors mixed 3 T 8 60200mA Bub-Min. Silican Diodes [E2)
Q17 5 NPN 2xBTJ4L & 3XBT.140 .. P U 5 3080 Plavsr Trans. NPN hike B BEYIEA. ON708 .- 054
Q18 ulunr's 2XMAT 100 & ZXMAT B T 7 18 Bil. Rectiflery TOP-HAT 750mA VLTG. RANGE up > to 1000 0-54
SO TR e T8 5omme.:Dmdgno-1mmzsomA}mompooz 54
(431 snuAln'rs 2xMAT 101 & 1xm T 950 Mized Voltages, 1 Watl Zener Diodes. —
Q20 4 OC44 Gemuqu trmmor. _‘_p_ T10 20 BAYH{ charge stosage Dicdes DO -7 Glass B
4 AC¥27 NPK German U1 20 PNP Sil. Planar Trans. TO3 I m.;
Q22 20 NKT tmui!tomA.F R.F. coded. TI$ 30 PNF: B K OFMEASN 12542 =
Q23 10 0AZ02 Bilicon diodes sub-min. - LSRN N RN 0C200 & 25 104 :
Qa4 80 dlodes = o oy Ul4d 150 Mized Silicor and Germaniom Diodes oc
25 16 INDG14 Blllcon diodes T5PIV 75mA 0~ UlS 20 NPN Sil. Planar Trane. T O-5 like BREZ51, "NSQ, n -
26 8 (l)égg fmm diodes smb-mi i U610 5 Amp Silioon Rectifers Blad Type up 1o 1oounv : ,"—ﬁi
2 10A PIV Silicon rectiers T8426K .. 0 Ul 30 Germaniwn PNP AF Transistors TO-5 like'ACY 17-22 054
Q28 2 Silicon power reciifiers BYZ13 .. 064 Uis 86 Amp Sillcon Rectifiers RYZ1S Type up 10 600 PIV T oS
Q9 4 sagt'g';g {r;fﬂ'd'gg' 2x2N69%, Ix oS U190 8ificon NPN Transietors Hke BC10S % 06
Q30 7 Silicon’ switch transistors SN706 T30 1315 Amp Bilioon Rectiicta Top Hak up'to 1000 IV 054
NPN 0-64 T21 30 AF. Germahium Alidy Transistors 26300 Series ¢ OC71 054
Q31 & 5;'11-3"{,"‘ switch transistors 2N708, 5 U235 25 MADT s ke Milz Serics PNP T .. _otd
Q3 3 PNP silioon transistors 2x 21181, = rg:; 20 Germanium T Amp B CIM Serie up 1o S00FTV__ 064
1x2N11 .l o5 25 300MHz NPN Billcon T INT706, BEY27 . 054
3 Bilicon NP‘J transistors SNITIE .. 0-54 T2 50 Faxt Bwitching Silicon Diodes olke IN914 Micro-Min. .. 054
e R e EREE A T 101 Amp BCE's TO-5 can. op ta G00PIV CRAIZ5-600 .. 108
Qss 3 sum;. PNP TO-5, 2x2N2904 & B T32 25 Zemar Diodes 400mW DO-7.case 8-33 volts mixed .. 054
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a RADIOC-AMATEUR !

learn how to become a radio-amateur
.in contact with the whole world. We give
skilled preparation for the G.P.Q. licence
=T r i1 rrer 1 rri 1 .11 1}
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I Free?
= BRITISH NATIONAL RADIO & ELECTRONIGS :

RAPY

SCHOOL pDept EES 3 P.O. Box 156, JERSEY l
J NAME: . e P N Sy e
JrooRESS: . . — e

SR - : BLOCK CAPS please I
e e —=r-1-1-f F 7 0 & ¢ B B I 1 .|

ELECTROVALU

The best of all!

CATALOGUE 7 ISSUE 3

with 25p refund voucher
Up-dated Price & Product Information

112 pages plus cover As comprahensive and up-to-the-minute as possible.
Thousands of ltems from vast ranges of semi-conducters Including LCs
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ELECTROVALUE LTD
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SHEER SIMPLICITY!
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MONO ELECTRICAL CIRCUIT DIAGRAM WITH INTERCONNECTIONS FOR STEREO SHOWN
POWER CONNECTIONS FROM PFU50t0 HY5 NOT SHOWN FOR CLARITY OF DIAGRAM

The HY5 Is a complete mono hybrid preamplifier,

Tl\e HYSO is & :omplele solld state hybrid HI-F(
Its own high conductivity

idealty sulted-for both mono and starao
Internally the devke cansists of two high quallty
amplifiers—the first
and galn comection, while the second catera for tone
control ddd bannce.

TECHNICAL SPECIFICATION

Inputs: Magnetic Pick-up 3mV RIAA: Cefamic Pick-
up 30mV: Microphone 10mV; Tuner 100mV; Auxiltary
3-100mV; input/impedance 47k@ at 1kHz. Outputs:
Tape 100mV: Mzin output 0db (0-775V RMS), Active
Tone. Controls: Treble & 12db at 10kHz: Bass + 12db
at 100Hz. Distortion: 0-5% at 1kHz Slignai/Noise
Ratio: 68db. Ovarlond Capablilty: 40db on most
sangitive Input. Supply Voltage: t 18-25v,

PRICE £4-50 ¢ 3% e

P.& P free

ne
heatsml: I\armetlcnlly sealed in black epoxy resin.
Only five connections are provided, input, cutput,
power lines and earth.
TECHNICAL SPECIFICATION
Ouiput Power: 25W RMS into80. Load Impedance.

4-160. Input Sensitivity 0db (0-775V RMS). lnput
impedance: 47k0. Distortion: Lesa than0-1% at 25W
typically 0-05%. Signal/Nolse Ratio: Better than 75db
Fraquency npnnn 10Hz-50kHz + 3db. Supply
Voltage: + 25V. Size: 105 x 50 x 25mm.

+ 48p VAT

PRICE £5 9 P. & P. free

1allv dazl

The PSUS0 ine d trans-
tormar and can be used for either mono or stereo
systems.

TECHNICAL SPECIFICATIONS 3

Dutpul voltage: 50V (25-0-25V). lnput Voltage:

5|7e L.70. D.90. H 60mm.

PRICE £6 7 %

TWO YEARS’ GUARANTEE ON ALL OUR PRODUCTS

I.L.P. Electronics Ltd.
Crossland House,
Nackington, Canterbury
Kent CT4 7AD

Reglstered Office

Tel (0227) 63218
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THE VATMAN COMETH

Does the Chancellor of the Exchequer appre-
ciate the chaos his latest Budget has created
in the electronics world? To charge 8 per cent
or 25 per cemt?—that is the current question
in the minds of component manufacturers, dis-
tributors and retailers.

Official documents setting out the scope and
coverage of the higher rate of V.AT. are not
light reading. But what emerges in the end is
the fact that all electronic components—at any
rate those used in the ordinary way by our
readers—will have to carry the higher rate of
V.AT.

This stems from the fact that these compo-
nents can be used in or in association with radio
and television receivers, audio equipment, or
electronic musical instruments; or certain kinds
of electrically operated domestic appliances.

All the goods just mentioned are now subject
to the higher rate of V.A.T. and the Chancellor
in his wisdom has decreed that no private indi-
vidual shall avoid this extra tax through the

However, because of this frightful vision of
the Great CottageIndusiry Revival, our Chan-
cellor decided to include in the higher tax all
the parts and accessories that go into the rmak-
ing of the previously meationed luxury goods.
(His—not our—classification.) Weé don’t suppose
that for one moment the Chancellor realised
that he was by this simple act clobbering every
electronics constructor, regardless. More’s the
pity though.

To impose a heavier tax on relatively expen-
sive finished goods i1s in present circumstances
understandable, and no doubt sound economi-
cally and financially. But to extend this burden
to the person who usefully employs some of his
or her spare time in building modest electronic
gadgets and other items of equipment of varied
application is pretty mean we reckon.

Looking for the silver lining, it is true to say
that despite the increased cost of components
it will still be financially rewarding to build one’s
own equipment. And soldering irons (and solder)
at least remain at the old rate of 8 per cent.

: : 14s : hop Talk and Counter Intelligence for
simple expedient of building his own colour set, See S z
i for example. Mr. Healey must have had hor- ftﬁrther information and comments about V.A.T.
.{ rible nightmares of tens of thousands of lads  CManges.
and lasses up and down the country all indus-
triously soldering away night after night until
the colour set or stereoc equipment was com- h
pleted on the kitchen table. We are all for home
construction but, we must protest, this is ridicu- ,/
lous.
Our August Issue will be published on|Friday, July I8
EDITOR F. E. Bennett ® ASSISTANT EDITOR M. Kenward [ TECHNICAL EDITOR B. W. Terrel! B.Sc,
ART EDITOR |. D. Pountney- ®  P. A Loates @ K. A Woodruff
Hel, ADVERTISEMENT MANAGER B. W. B. Tilleard
e — a - 5 = e A
5;' ) IPC Magazines Limited 1975, Copyrightin all drawings, photographs, and articles published in EVERYDAY ELECTRONICS is fully
32 ‘protected, and reproduction or imitations in whole or part are expressly forbidden.
:L k All reasonable precautions are taken by EVERYDAY ELECTRONICS to ensurethat the advice and data given to readers are reliable.

Wae aannot, however, guaranteelit, and we cannot accept legal responsibilicy for it Prices quoted are those current as we go to press.
Everyday Electronics Fleetway House, Farringdon Street, London, E.C.4. Phones Editorial 01-634-4452; Advertisements 0i-634-4202.
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~—— HOW IT WORKS

PHOTOCELL

————

| MOTOR

- re
4 REVERSING <PRIVE TO
T, RELA e
)-)—I BISTABLE HE y]—a—.l SWIICE | B B

PUSHBUTTCN

With the garage closed and car approaching,
a flash of the headlamps is sensed by the photo-
cell which switches the bistable. This triggers
the relay thus driving the motor and lifting the
door. When the door is right up the reversing
switch is automatically actuated resetting the
bistable and stopping the motor.

v

Drive in and press the button to restart the
sequence, this time the door comes down
because the reversing switch has been actuated.
When the door is right down the switch reverts
to its original position resetting the bistable and
stopping the motor.

W,

IRE washing machines and vacuum cleaners,
one has to own an Automatic Garage Door
before appreciating the convenience it offers.
No more is it necessary to expose ones person
to the elements in order to open or close the
garage door, whether going out or returning
home.
A drive down any road on an estate of hounses
is normally convincing enough evidence that
most people find opening and closing the door
an inconvenience, by the number of wide open

Many of us would like to own an Automatic
Garage Door but unfortunately in this country
there would be little or no change from £150
for a commercially built one, which would put
such ar expense low or non existent on our list
of priorities. It was at this junctive gfer six
years ago that the author decided,s;_t’&‘kbifﬂ‘ﬁ,!‘*é-
system. s A

BASIC DESIGN

It was deci



ESTIMATED COST* )

F%\D NCE  oF COMPONENTS ;
0\\\\.“ excluding V.A.T.

£10 eclectronics
£32 door and motor

*Based on prices prevailing at

time of going-to press )

beam, or making use of the car headlights to
trigger a photocell circuit. The latter seemed a
more exciting challenge bearing in mind the
lights come free with the car. Alse it would aveid
the necessity of digging up the driveway to run
wire underneath for a manual switch arrange-
ment and breaking the beam principle had
security risks, child interference problems and
complexity in negating the effects of sunlight.

At the same time it was decided a special type
of door was called for. With solid doors and one
small side window in the garage there was little
natural light and consequently it was dark and
dismal. The doors wounld thus have to be trans-
parent or better still, semi transparent. A glass
framed door would be too heavy and fragile so
it was decided to try and use translucent
corrugated p.v.c. sheets, easily obtainable with
about 40mm pitch corrugations, which could be
flexed round a 25 cm radius bend. Also it passed
over 80 per cent of the ambient light so the door
would be like a big picture window.

It may be possible to motor drive some exist-
ing doors but readers will have to make their
own mechanical arrangements if they wish to
do this since it is not pessible to design and
prove systems to meet every need.

A photocell light dependent resistor would be
placed on the rear wall of the garage. Shining
the car’s headlights through the plastic door

‘Photograph showing the raised door fitted in the
slide rails. Note the metal strengthening bars.

onto the cell, placed at the end of a 100mm tube
to screen it from much of the ambient light,
would trigger the system and the door would
be pulled up a slide rail and around the bend
by a motor driven cord.

After driving the car into the garage a flick
of the car light switch or pressing a switchinside
the garage paralleled with the cell, would
operate the motor in reverse direction clesing
the door. Now the door could not be opened
from outside because the car would be screening
the cell.

The security aspect was justified on the
premise that although it was possible to open
the door from outside when the car was mot in
the garage it would require an intensity of light
only found in the headlights of a car, thus
children could not open the doors with a
domestic torch and a would-be intruder would
have to bring his car into the drive rendering
him vulnerable if he had to make a quick
getaway. In any case why should a burglar try
to get into an empty garage!

CONSTRUCTING THE SLIDE RAILS

Construction of the door is not difficult
although a number of parts are involved. First
the ‘slide rails. These are made from 183cm
lengths of 50mm wide strips of aluminium, 18
s.w.g. guillotined from a 183cm by 45cm shee_t
by the metal sales company for a small charge,
two 190cm lengths of 25mm X 15mm wood
(finished to 22mm X 13mm) and two 213cm
lengths of 38mm X 25mm (finished 34mm X
22mm). See Figs. 1 and 2, for as the saying goes,
one picture is worth a 1,000 words.

A 91cm length of aluminium strip is placed
behind and in line with the inside edge of the
wooden door jamb. Over this is placed the 22mm
X 13mm wood and over that a 183cm length
of aluminium strip. The whole then forms a
groove 13mm wide and 28mm deep and is
screwed to the door jamb with wood screws.
After putting in the bottom screw for location
purposes, place a 183cm length of aluminium
strip between the wood and door jamb and
butting up against the 91cm strip, then continue
screwing at approximately 30cm intervals.

Now to construct the top horizontal part of the
slide rail fix a 213cm length of 34mm X 22mm
wood to the ceiling or rafters with either two
metal or wooden brackets. The door will enly
weigh 7 to 1Z2kg (15 to 201b), depending on size,
so a light fixing is sufficient. Bend the rear most
vertical aluminium strip to at least a 25cm radius
before screwing it at 30cm intervals to the
bottom surface of the 34mm X 22mm horizontal
wood support thus leaving a metal runner for
the door to slide along.

Finish this bottom runner by butting up
another strip of aluminium, 122cm length, and
screwing that at 30cm intervals te the bottom
surface of the horizontal wood suppert. Note




Fig. 1. Basic rail arrangement and fixing to
) doorway.
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(above left) Part of the finished rail.

183cm LONG i ;

SCREW INTO
BOTTOM OF
Hﬁ?RlZONTAL WOODEN
SUPPORT

122em LONG l SAWCUT APPROX — .|
152—203 LONG
Ylem LONG

e B

NARROWING 1O 13 DRILL HOLE FROM UNDERNEATH
AND PLACE NAIL IN FROM TOP
TO LOCATE UPPER SLIDE RaMl.

\\p SCREW INTO REAR OF Fig. 3. Fixing of the radius rails
WIDE METAL OR WOODEN DOOR JAMB

CONCRETE LINTEL
%

LESS THAN 213cm

k.

- AP, e
T s
i




that the strip. of aluminium will bend easily
forming a perfect radius without any kinks by
virtue of its inherent springiness.

Bend over the innermost vertical aluminium
strip forming -a similar radius before slotting
into the slit in the horizontal wood support,
formed by a saw cut. Fix it in the slit by drilling
through from underneath and putting a nail in
from the top (see Fig. 3). You will notice that
the groove progressively widens from 13mm to
25mm as it rounds the bend. This is purposely
designed this way to reduce much of the friction
between the door and runner as it flexes round
the bend.

VARIOUS DOOR SIZES

Note the dimensions given are for door cpen-
ing 213cm wide and 198cm high. If your own
opening is higher stick to these dimensions,
closing the resultant gap at the top by either
nailing or screwing a piece of wood or corru-
gated p.v.c. to the arcitrave. If this is done after
installing the door a mimimum gap can be,
-achieved. Alternatively you can increase the
height of the slide rail at the cost of extra
material all round. The maximum width of the
door will-be governed by the length of p.v.c
sheets available, normally 366cm.

As you can see there will have to be a
minimum header return of at least 33cm to allow
for the radius and motor shaft fixing. If you
haven’t got this amount of header simply start
the radius lower down. Alternative arrange-
ments necessary to facilitate fitting the door to
the majority of garage door openings which
often differ considerably are shown in Fig. 4.

Make the brackets to suit your garage ceiling
allowing the horizontal slide rail to be at least
75mm from the ceiling. The length of the sawcut

The complete door system.

in the wooden -horizontal support is determined
by the length of the vertical aluminium strip
left to form the top radius and the positioning
of the horizontal wood support. Make the sawcut
too long rather than too short otherwise it will
be necessary to trim the sirip with ‘a pair of
metal shears.

The important points of the design are: The
slide rail and grooves should be smooth and
there should be noprojections whatsoever within
the sliding area which would rub against the

.. plastic door. The only possibility of any projec-

tion is if the corner(s) of any aluminium strip
has bent over accidently and to obviate this it
is advisable to bend each corner over slightly
the other way with a pair of pliers after construc-
tion of the slide rail (Fig. 5).

The minimum radius of the slide rail curve is
25cm but can be more. The horizontal rail should
be at least 75mm from the ceiling to avoid the
door rubbing on the ceiling and because of the
minimum distance of the motor shaft from the
ceiling. Depending on the motor used the rail
may have to be more than 75mm from the
ceiling. :

The distance between the slide rails has to
réemain contsant within +5mm, should this vary
too much there is a chance it may restrict the
.door in one place and allow the door to fall out
‘of its track in another. Also the horizontal rail
should be squared up with the vertical rail as
viewed from the rear otherwise the door may
tend to be pulled up and out of square causing
side thrust, resulting in undue friction and wear.
Once one of the slide rails is square the other
one is automatically square if the distance
between the rails is constant.

DOOR CONSTRUCTION

Now to the construction of the door. Purchase
four (you will need five for a longer door) sheets
of corrugated plastic from your local hardware
store or timber merchant (see Fig. 6). The sheets
used for the prototype had the trade name
Corolux and incidentally conformed to BS2782
as being fire retardent, but similar sheets are
made under various names though it may be
difficult to establish their resistant property. The
suitability of -such material should be checked
with the local authority.

The sheets are sold in various lengths from
183cm (6ft) up to 366cm (12ft) but are all 66cm
(26in) wide and have 9mm deep corrugations,
not be confused with those having about S0mm
deep corrugations which are far too thick and
rigid to flex aronnd a 25cm radius. Various
colours are available so choose to suit your out-
side decor. The Corolux “natural” was used for
the prototype, this has a slightly bluish tinge
but allows more daylight into the garage and
blends with any outside decoration.

Purchase wooden or metal stiffeners. At least
7 lengths to suit the width of the door will be
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[ Materials

45 x 183 cm 18 s.w.g. aluminium, guillotined

into 9, 50mm x 183cm strips.

22 % 13mm finished wood 1%0cm long (2 off).

34 x 22mm finished wood 213cm long (2 off).

7 lengths of 25mm dlameter wood or metal

tube the width of the door plus 50mm.

4 pieces of Corolux plastic pane! with 9mm

deep corrogations, 660mm wide and the

width of the door plus 50mm or longer,
_  colour as required (see text).

Aluminium or brass bar 150mm X 20mm

diameter for winding shaft.

Brackets to hold top runner (4 off).

Small pulley whee!l with wall mounting

brackets.

5A connector blocks (2 off) and 100mm

tensioning spring for cord tensioner.

gngle brackets for mounting PCC1 tube and

2.
Nylon or terylene cord, approx. 7 meters.
Rubber bungee approx. 60 cm long un-

stretched.
Various fixings e.g. screws, bolts, nails, etc.
-—see text and draw_ings. )

required and these are used to give lateral
strength to aveid buckling and are also used as
an intermediary for joining the sheets together.
Wooden stiffeners are cheaper than metal ones
but the latter were used for the original doors
and these are more suitable from an aesthetic
point of view. You will need a 3mm drill and a
“Pop riveter” (small brass screws if using
wooden stiffeners). These riveters cost about
£2 to £3, are available under a host of trade
pames and are an extremely useful and: con-
venient tool for which you will no doubt find
many uses long after the door is finished.
Now follow the sequence:

(1) Measure the distance between the inside
of each slide rail groove which will be equiva-
lent to the distance between the inside of the
wooden door jambs plus twice the depth of
the grooves. Call this measurement ‘x’. Call
the distance between the inside edges of the
slide rail (which should be equivalent to the
distance between the inside edges of the
wooden door jambs) ‘y’. As a check x—y=
depth of groove X 2.

Cut each strengthening tube to x minus
5mm then cut away half the section on each
end of the tubes to the measurements shown
in Fig. 7 and drill 3mm holes for the rivets
on the opposite side to the cut away, at
approximately 25cm intervals, starting 13mm
in from the ends of the tube. In the centre
of the top tube also drill a S5Smm hole parallel
with the 3mm holes.

(2) Lay the four plastic sheets on the garage
floor overlapping each by one cerrugation.
Slide a metal tube, with the rivet holes facing
upwards underneath each overlap plus one
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under the top end of the doer, but not the
one at the bottom of the door as.this will not
be fitted until it has been established that a
fifth sheet will not be required. Also place two
tubes under the top sheet of the door, their
positioning according to Fig. 6 and where
extra support is required, as will be evident
when the door is being raised. Place each tube
in line with one edge of the sheets then drill
the plastic coincident with each hole in the
tube including the 5mm hole and fix the sheets
to the tubes with Pop rivets except for the
5mm hole.

- (3) Pencil mark each plastic sheet .coinci-
dent with the other end of the tubes, place a
straight edge between each one and mark
each ridge. Using a small tenon saw cut the
sheet along this line removing the plastic
burrs with a sharp knife. Afterwards chamfer
the four sharp cormers of the plastic door, a
5mm radius being sufficient. o5

(4) The door is now ready to be slid into
its slide rails from the rear for which you will
need at least two people owing to the size of
the door and its awkward handling feature.

When it slides down the wvertical groove

ensure you restrain it from gathering too

much speed and hitting the ground with some
force. In fact it will not damage the door but

the noise is deafening. .

When it is lowered it is imperative that the
top of the door should be horizontal i.e. round
the bend of the radius so that when the cord is
attached and the door pulled horizontaily there
should be no component of the pull tending to
force the aluminium strip lower radius down-
wards (Fig. 8). If not too sure on this point thread
a short length of nylon cord through the Smm
hole drilled in the top tube and standing on some
step ladders (have someone anchoring the
ladders) pull the door up with a horizontal pull,
as the motor cord will do.

If you have a spring balance the imitial force
regquired should be from 13 to 18kg (301b-401b}
depending on the size of the door, reducing as
the door comes up. As the door leaves the
ground it will be evident by the flexing of the
plastic why the two extra strengthening tubes
are used.

Finally grease the inside of the grooves with
Molyslip, Shell Retinax “A” or similar. The door
can be opened and closed normally by using the
corrugations as handholds but ladies may find it
a bit of a struggle without the aid of counter-
balancing (more on this later), and is the reason
why the door was designed with a motor drive
in mind as it is more easily opened by pulling
from the top as opposed to pushing from the
bottom. -

There will no doubt be some who would ques-
tion the mechanical strength and durability; the
prognosis of a corrugated plastic door sliding up
and down in lighiweight aluminium fails may
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APPROX 38

Fig. 5. Rail corners bent out to
protect door.
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AS RAIN BAR T0P
THIS TUBE WILL BE 178 178 254
FITED LAST

THIS SIDE WILL BE FACING INTO GARAGE

B Fig. 6. Material used for door and construction of
the door

-Fig- 7. Door stiffener dimensions.
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Components....
Resistors ]
R1 2-5kQ. R5 15kQ
R2 1Bk(2 R6 8-2kQ
R3 4700 R7 15kQ2
R4 2202 R8 10Q1W

All +£10% W carbon except R8

Capacitors
C1 0-2uF plastic or paper
C2 100uF elect. 12V
C3 4-7uF tantalum 10V 4+ 20%
C4 4-7uF tantalum 10V + 209
C5 250uF elect. 25V
C6 Supplied with motor SE'E >
SHOL
TR1 2N3702 silicon pnp
TR2  2N3702 silicon pnp ll‘l‘l(
D1 OAB81 or similar germanium
D2 IN4001 or similar silicon

D3 IN4001 or similar silicon
PCC1 ORP12 light dependent resistor

Semiconductors

Switches
S1 s.p.s.t. pushbutton
S2 3 pole double throw toggle (mains 1A)
S3 s.p.s.t. cord pull (mains, 1A)

Miscellaneous

VR1 10kQ skeleton preset

¥1 ' 12-0-12V at 300mA mains transformer
(Douglas MT 213CT or similar)

FS1 2A fuse and holder

M1 Parvalux SD8S mains motor with
reduction gear and capacitor (C6)

LP1  60W 240V lamp and holder

RLA1 Omron-1051 12V, 465€), relay with nor-
mally open heavy duty contacts
Veroboard 22 strips by 20 holes,
0-15 inch matrix, connecting wire,
tube to suit PCC1 100mm long, angle
hracket for circuit board, 4BA and
6BA fixings, material for motor and

circuit cover—see text.
\_ ‘ _J

not be good, but experience has proved other-
wise. The original doors have been sliding up
and down for over 5 years now many more fimes
a day than the normal because of continuous
research and medifications required of a proto-
type. So far there is no perceptable wear of the
plastic.

MOTOR

The speed of the motor shaft needs to be
between 60-150RPM depending on the length of
time you are prepared to wait for the door to
open and close (approx 16 seconds at theslowest
speed) and a worm and wheel gearbox should
be used. The power of the motor needs to be at
least g horse, and it must be reversible.

After testing many types the best has been
found tc be the Parvalux SD8S which incor-
porates its own worm and wheel gearbox. The
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torque available at the output shaft is 20lb in
and the speed between 68 and 104 r.p.m.

Obviously other motors which meet these re-
quirements can be used and a secondhand one
would reduce the overall cost.

SEQUENCE

The complete electronic system is shown in
Fig. 9. This circuit represents the most successful
and simple of over twenty previous designs.

First a -general run through the sequence
observing that TR1 and TR2 are in a bistable
configuration with TR1 conducting in the
quiscent stage. Assume the car is in the garage
and the door is down. You come in through the
side entrance of the garage (single entry garages
are covered later) and press S1 momentarily.
This connects TR1 base to the positive line
through R1 switching TR1 off and TR2 on thus
energising the relay, closing the contacts RLA1
and completing the circuit to the motor which
pulls up the door. When the door is fully up S2
is mechanically switched to its altermate posi-
tions which has the.following effect:
$2a—grounds the base of TR2 through C4 switch-

ing TR2 off and TR1 on. This de-energises
the relay breaking the circuit to the motor.

S2b—puts the motor into reverse mode.

S2c—switches on the garage light.

In the 10 to 16 seconds all this has been going
on you have got into the car ‘“clunk-clicked”
vourself in and started the engine. Now the door
is up you can back the car outand on leaving the
garage flash the headlights. This reduces the
resistance of PCC1 which increases the voltage
at TR1 base, both by d.c. voltage divider action
between PCC1, R1, VR1 and the relay coil and
by a.c. action through C2, speed up capacitor,
switching TRl off and TRZ on The relay
energises closing RL.LAl and the motor runs in
the reverse direction lowering the door. When
the door is fully lowered S2 is mechanically
switched to its alternate position and this has
the following effect:

S2a—grounds the base of TR2, this time through
C3, switching TR2 off and TRl om, de-
energising the relay and breaking the
circuit to the motor.

$2b—puts the motor back into the forward
mode.

S2c—switches off the garage light.

The system is now ready for re-triggering on
your return by flashing the car headlights
through the door on to PCCI1.

Why, you may ask, is S1 necessary inside the
garage? If the drive up to the garage is level
then the car headlamp will shine on to PCCI1 up
the tube when outside or inside the garage So
S1 is not necessary. If the drive is not level and
the tube and PCC1 are lined up with the head-
light when the car is outside they will not line
up when the car is inside the garage (see
Fig. 10). Continued next month.
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OLIDAY Hime ‘is on us now, but

please don’t let the sun go to
your head if you go abroad for a
holiday. However fast electronics
prices may rise in this country,
they are nnlikely ever to overtake
those on the Continent.

Over recent years I have run
numerous consumer checks on
the over-the-counter cost of audio
gear in Europe, and off-hand 1
cannot think of any one item that
has been consistently cheaper
there than-here.

Also there is very little audio
hardware — available on the
Continent that is wunavailable
here. So however exciting some-
thing may look in a foreign shop
window with a foreign price tag;

do Ve sure to ftranslate that

foreign price tag imto its British
currency equivalent before boy-
ing. .

If you think you are likely to
be tempted to buy abroad, take
some  current issues of a few
British magazines on holiday with
you. Not only wiil they make good
beach reading, they will also jog
vour memory on British prices.

FILM AND TAPE

Most people now know that still
and movie film is far more expen-
sive almost everywhere in the
world than here (Kodak film costs
fifty or a hundred per cent more
in most holiday countries abroad),
but perhaps it isn't 50 well Known
that even recording tape is also
well up in price.

In France a few months ago,
I noticed that you needed to pay
nearly £1-50 for an ordinary
BASF C-120 cassetie; just over a
pound for a C-90; and around 75p
for a C-60. But it was possible to
buy them in London at the time
for around £1; 70p; and 50p. And
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all théese are one-off prices, ie,
the prices for cassettes bought
one at a time. Most British shops
offer reductions for bulk purchase,
by which the cost can be brought
down further, but one sees less

of this on the Continent.

DISCS

Of course one audio item always
worth buying abroad is a gramo-
phone record that is unavailable
in the UK. Buat you must expect
to pay for the privilege. Evén last
year the regitar French price for
an LP was already averaging £3
or over and it is doubtless weil
above that by now.

Astonishingly, 45 r.p.m. singles
sell at around £1 a time
Admittedly they are packaged
rather more decoratively than
here, but that price still seems
absurdly high by any standards.
The only cheap way to buy discs
js to watch out for special offers.
You are unlikely to find worth-
while bargains in tourist resorts,
but there are several record shops
in the Saint Michel Left Baok area
of Paris that constantly have
sale offers, and many of ibe
French record companies do now
offer bargaim packs at budget
prices, for instance, double albums
of good jazz.

CHEAP EXCURSIONS

But, on the whole, it is small
wonder  that French = audio
enthusiasts have been taking
cheap day excursions from Calais
or Boulogne to Londeon to. buy
their hi fi in the West End. Each
traveller can take back £65 worth
of gear into France without prob-
lems at the customs, 50 a Nor-
mandy couple need only make two
trips (sometimes at a total travel-
ling cost of only around £30) to

import over £250 worth of audio
gear legally into France without
paying a centime in duty. ~

But I have often wondered what -
happens when it goes wWrong om °
them when they get it back to
France. And it will be interesting
to see whether the new DBritish
VAT luxury rates makes these
shopping trips ne. longer worth
while.

DUTY FREE BUYING

While on the subject of VAT
and buying abroad; do also be
careful over the prices charged
for luxury goods at duty-free
shops at airports ‘and on board
ships. >

Certainly, before the 25 per cent
VAT rate was introduced, it was
very difficult to find a consumer
durable bargain at a duty-free
shop. Over recent yvears I have
‘checked out duty or VAT-free
prices of electronic gear at both
Gatwick and London Airports and
have found that usually the same
gear can be bought cheaper in
London’s West End.

The 25 per cent luxury rate may
well make the duty-free prices
look more atiractive, buf do read
the Customs Concession Guide at
the shop before buying daty-free
Check especially carefully on the
current limit for goods that can
be bought dutyfree and then
imported back into the UK with-
out liability to pay VAT. If you
buy more than £10 worth of luxury
items duty-free on your way out
of the country, you may well be
forced to pay 25 per cent VAT
on thern when you pass through
customs again on your return!

WEEKEND IN FlJI

All this makes me feel like
emigrating to Australia, because
1 am reliably informed that onr
Aupstralian cousins can fly off to
Fiji for a week-end and buy audio
gear there at less than half the
Australian price.

The only resiricons on what
they can take back home down
under are governed by weighi. So
a couple disappears off to Fiji for
a couple of days holiday, buys an
amplifier and then shops around
for a pair of speakers to make up
the maximum weight.

The simplicity of that scheme
appeals to me. You put your
luggzage on the scales and if it is
under weight you are OK—if #t is
overweight you pay duty on the
difference.
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By R.A.PENFOLD

A simple battery powered 0-5 watt amplifier.

Tms amplifier is primarily intended for use as
an add-on unit for use in conjunction with
the M.W./L.W. Tuner, May 1975. It can how-
ever be used with any similar tuner, or for a
variety of other purposes, and an amplifier such
as this is always useful to have in the workshop.
- The maximum available power output is
500mW {1, watt) into an 8 ohm speaker. As one
would expect of a simple amplifier of this type
having only a four transistor circuit, the output
quality is something less than hi fi, but is never-
theless perfectly acceptable. ,

Power is obtained from an internal 9 volt bat-
tery type PP7, and for good battery economy a
class B output stage is used.

CIRCUIT OPERATION

A complete circuit diagram of the amplifier
is shown in Fig. 1. A three-stage circuit is used,
and there is direct coupling between stages.
Transistor TR1 is a common emitter input stage,
TR2 a common emitter driver stage, and TR3
and TR4 the complementary emitter follower
output stage.

Although one might expect the circuit to have
a very high voltage gain with its two common
emitter stages, this is in fact not the case. This
is due to the large amount of negative feedback
used. Negative feedback merely means passing
some of the output signal back to the input in
such a way that the twoc signals oppose one
another.

In this circuit the negative feedback is
cbtained by connecting the emitter of TR1 to
the output of the circuit {TR3 and TR4 emitters)
via R4. In order to understand how this feed-
back 'is applied, reference should be made to
Fig. 2, which shows the basic circuit configura-
tion used in this design.

Consider a negative pulse applied to the base
of TR1. This will cause the voltage at its collec-

tor to swing more positive, which will turn TR2
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harder on, causing the voltage at its collector
to swing more negative. Transistors TR3 anrd
TR4 are emitter followers, and will provide no
voltage amplification, but do provide a large
amount of current amplification. The voltage at
the junction of the emitters of TR3 and TR4 is
therefore virtually identical to that at the col-
lector of TRZ.

Thus a negative input pulse causes the output
to go more negative, and since TR1 has its emit-
ter connected to the output via R4, this will
cause its emitter to go negative also. Transistor
TR1 base is held at a certain potential by a com-
bination of the potential divider action of R2
and R3, and the level of the input signal, as its
emitter is pushed more negative, its base emit-
ter voltage is reduced, and it conducts less. This
causes a reduction in its collector potential. :

This is in direct opposition to the original
input signal which increased TRl’s collector
potential. The effect of the feedback is to reduce
the voltage gain of the circuit to unity. This is
very useful at d.c, as to work most efficiently
the amplifiers quiescent output voltage should
be slightly more than half the supply potential.
The potential divider network, R2-R3, provides
about 5 volts at the input, and so about the
same potential appears at the outpui.

At a.c., however, a gain of only one is of little
use, and it is necessary to remove some of the

ESTIMATED COST* )
OF COVIPONENTS
excluding V.A.T.

£2.70
exeluding case

*Based on prices prevailing at

time of going to press _)
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feedback, and so raise the gain of the circuit.
This is the purpose of Rl and C3 (Fig. 1). It is
desirable to leave as much feedback as possible
as reduces the noise and distortion generated by
the circuit.

OQUTPUT STAGE

If one compares Fig. 2 with the practical cir-
cuit diagrem, Fig. 1, it will be seen that there
are a few additional components shown in Fig.
1. The two dicdes in the collector circuit of TR2,
D1 and D2, are used to provide a small forward
bias to the output transistors under quiescent
conditions.

In a complementary output circuit of this type,
the npn traosistor (TR3) amplifies positive out-
put half cycles, and the pnp transistor (TR4)
amplifies negative ones. About 0-65 volts is
needed at the base of each output transistor

Fig. 2. The basic configuration of the circuit for
the Add-on Amplifier.

FEEDBACK LOGP

INPUT

i
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Fig. 1. The complete circuit diagram of the Add-on Amplifier.

with respect to its ex-m'tter, before it will begin
to conduct, and when it first begins to turn on,
the gain of gach transistor is rather low.

Components....

Resistors

R1 4762

R2 120kQ)

R3 100kS2

R4 12k

R5 1 '5%2 SEE

N SHOP

All %W 110% carbon rEY
Capacitors ll‘lll‘
C1 10uF elect. 12V
C2  100uF elect. 12V
C3  220uF-elect. 12V
C4  2-2nF plastic or paper
C5  400uF elect 12V

Semiconductors
TR1 2N3702 silicon pnp
TR2 BC109 silicon npn
TR3 BFX84 silicon npn
TR4 BFX29 silicon pnp
D1, 2 1N4001 or similar silicon

Miscellaneous

SKI, 2 3:5mm jack sockets and plugs to suit
(2 off each)

VR1 10k log. carbon potentiometer

S1 s.p.s.t. rotary or toggle switch

B1 9V PP7 battery and connectors

LS1 80 loudspeaker (see text)
Veroboard 0-1 inch matrix 20 strips by
29 holes, control knobs, 6BA fixings,
connecting wire, materials for case
and bracket.
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The small forward bias provided by D1 and
D2, which operate as a sort of low voltage Zener

diode, bypasses this part of the output transis- _

tors characteristics, so that they operate on a
more linear part. Without this bias, severe dis-
tortion would result, especially at low ocutput
levels.

The use of emitter followers at the output,
and the high current gain that they afford, per-
mits the loudspeaker to be directly driven from
the output, via the d.c. blocking capacitor, C5.

The volume control is formed by VRI, and
the input signal is fed via this, Cl, and R7 to the
input of the amplifier. Resistor R7 and C4 are
required in order to reduce the high frequency
response of the circuit, and so ensure good
stability. Only a single supply decoupling com-
ponent is required, and this is C2. The collector
load resistors for TR1 and TR2 are RS and R6.

CASE

The case for the prototype was constructed
from plywood. The front panel and mounting
bracket for the component panel are made from
18 s.w.g. alumininm, and are shown in Fig. 3.
Once the drilling has been completed, the fold
in the bracket is made with the aid of a vice.

There is of course no need to use a particular
type of case, and a commercially made case
measuring about 170 X135 X 70 mm can be used.
The same general method of construction can
be retained.

Components VR1, S1 and the input and output
sockets are mounted on the front panel. The
component panel mounting bracket is mounted
by being trapped between the panel, and VR1
and the input socket.

COMPONENT PANEL

All the small components are contained on a
small 0-1 inch matrix Veroboard having 29 holes
by 20 copper strips, Fig. 4 shows the layout of
this board. The board is not sold in this size,
and it must be cut from a larger piece using a

. small hacksaw. Then the two 6BA clearance

mounting holes are drilled using a No. 31 twist
drill. The seven breaks in the copper strips are

" then made using either the special tool, or a

twist drill held in the hand.

Everyday Electronics, July 1975

All the components can then be mounted and
soldered into position. The transistors and diodes
are left until last, and it will be easiest to con-
nect the insulated Link wire if it is connected
before C2 and C3. Be careful tc ensure that
the transistors, diodes, and electrolytic capaci-
tors are all connected with the correct polarities.

The completed component parel is bolted to
it’s mounting bracket using a couple of short
6BA bolts.

WIRING

To complete the unit, the front panel controls,
sockets, etc., are wired up. This wiring is shown
in Fig. 4, and is largely self-explanatory. All
leads must be insulated, and should be reason-
ably short and direct. On the prototype S1 is
two contacts of a 3-way 4-pole wafer switch
with adjustable end stop, but there are several
alternatives available.

Finally a battery is connected, the unit is
installed in its case, and control knobs are
mounted on VR1 and S1. As a finishing touch
legends can be applied to the front panel above
the controls and sockets.

.NOTES ON USE

An external speaker is required, and this
should have an impedance of 8 ohms, and be
rated at 1; watt or more. A fairly large diameter,

_ say 100 mm or greater, will usually give a better

volume than a miniature type, as well as higher
quality. The speaker should be mounted in a
proper cabinet, or on a baffle board. The speaker
lead should be terminated in a 3-5 mm jack plug.

For use with the tuner unit a short screened
lead with a 3-5 mm jack plug at each end is
required for conmecting the ‘two units. If a
second lead with a 3-5 mm jackplug at one end,
and a couple of crocodile clips at the other is
made up, the unit can be used as a general
purpose workshop amplifier. =

TAKE NOTE

The MW/LW Tuner (May ’75), Fig. Sunderside
wiring should show another connection
between points P21 and M20. '
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E CONTINUE this month with the professional
finish giving details of front panel finishes and
lettering.

FRONT PANELS

Obviously it depends on the type of cabinet
you have made for your equipment but very
often you might want to produce a smart looking
front panel with markings and lettering to
designate controls or to give the piece of equip-
ment some form of identity.

Irrespective of the complexity or neatess of
the internal wiring of an electronic unit it is
the impact the final presentation has that really
gives you the satisfaction of having “made a
good job of it”. Quite often it may take a lot
more time to finish off the front panel than it
took to carry out the electronic assembly of a
piece of equipment, however, this is time well
spent—particularly if you are going to have to
live with the results of your handywork.

Here we shall suggest some simple domestic
ways of producing smart professional looking
finishes. All the methods we suggest can be
carried out with readily available materials but
some may take a lot of elapsed time to get the
best results, Still, when you are making some-
thing as a hobby one should discount time and
concentrate more on the quality of the end
preduct.

FALSE FRONT

If you have been following this series you will
recall, from Part 1, that we described a way of
making a simple cabinet for an amplifier and
advocated the use of a false front facia panel to
hide the necessary fixing screws, etc. This panel
would be cut from a flat piece of material
(whether plastic or metal) and would simply
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carry any lettering that was necessary and
would have holes cut in it to allow for the
spindles of controls.

The descriptions that follow will all refer to
flat front panels without bends but we hope you
will be able to infer how these could be applied
in other circumstances.

GRAINED FINISH

The most common front panel material is, of
course, aluminium so let’s start by assuming that
this is what we have available first of all. A well
finished aluminium surface can be exceedingly
attractive—this is often the accepted finish on
professional equipment but -in those cases the
manufacturers have had the advantage of
sophisticated polishing and anodising processes.
You can, however, emulate these finishes very
closely with the minimum amount of bother.

You must first ensure that the panel is
absolutely flat—there should be no dents or
bends at the edges, hence ideally, you should
be thinking in terms of something like 16 gauge
material that has been cut to size with a guillo-
tine or a tool like the Goscut. Make sure that
all the holes have been drilled and you can then
work on the outside surface to produce a
“grained” finish.

First of all wash the surftace in detergent
water to remove traces of metal cuttings and
grease. Decide which way you would like the
grain to run (it is usual to have it going in a
horizontal direction if you want the final unit to
have a slim-line appearance) and then wvery
gently rub the surface of the aluminium in that
direction only with a fine grade of household
wire wool. Work in long sweeps from one end
of the panel to the other.

You will see very fine scratch lines appearing
on the surface. Do not be impatient and press
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hard because the wool will dig into the surface
and produce a rather flat and uneven dull grey
effect. Provided you take your time and main-
tain a light pressure you can work your way
over the surface and produce a very even
regular grained effect. If there are any slight
dents in the surface you will not get the best
finish! 2

Make certain that you do not get finger marks
on the abraded surface because the fine
scratches will retain the natural skin oils and
this will cause a stain to appear. 5

As soon as you have obtained sufficient
“depth” to the graiming, give the panel another
thorough wash in detergent water and then in
clean warm water—to remove all traces of
detergent. The panel should then be carefully
dried off with paper towels.

As soon as possible after the panel is really
dry you should give the surface a coat of clear
varnish to protect it from finger marks. The
best varnish to use is clear polyurethane and is
most easily applied from an aerosol spray can.
By building up extra coats of varnish you can
change the textured appearance of the panel
from a flat matt to one having a high gloss
sheen.

If you intend to carry out lettering it is prob-
ably best to stick with a matt surface and then
put extra coats of varnish over the lettering to
serve the dual function of protecting them and
producing the gloss surface; you will find that
the lettering methods we advocate will work
best on slightly matt surfaces.

LEGENDS

You can use ready made panel transfers, or
rubon lettering such as Letraset or Dry Print
to produce legends for the front panel, There
are a number of commercially produced trans-
fers but the problem with these is that you often
find you only want a few of the made up words
that are provided and this means you can end
up with the larger proportion of transfers un-
used while you have run out of the more
frequently used words. &

A lot of the commercially produced transfers
rely on a water soluble gum to give adhesion
between the words and the panel. While you get
a reasonable degree of bonding to metallic and
varnished surfaces there is a tendency for the
words to flake off after a period of use. The
author prefers to use rub-on lettering as it offers
more flexibility in your choice of words and also
in colour and type style. It may be a little more
giﬁicult to handle but the final job is usually

etter.

LETTERING STYLES AND SIZES

Rub-on lettering sheets can be obtained from
most office stationers and there is a vast range
of different type faces. When selecting the style
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Folio Medium T

ABCDEFGHIJK
abcdefghijkimn

Falio Light

ABCDEFGHIUK
abcdefghijklmno

Futura Medium

ABCDEFGHLK
abcedefghijklmn

Grotesque 215 ‘

ABCDEFGHIJKL
abcdefghijkimno

Helvetica Medium

ABCDEFGHIJ
abcdefghijkim

Univers 53

ABCDEFGHIJ
abcdefghikim

— -

Fig. 1. A selection of some commonly used
sans serif type faces.

you have to make three decisions: the type itself
is usually described by the name of the fount,
i, “Gothic’, “Univers”, “Folio”, “Cooper
Ttalic”, etc. These founts can be obtained as
“feint”, “medium” or “bold” letters. The usual
choice for panel lettering is a bold, sens serif
type that is very easy to read. ;

A sans serif type can be distinguished from
ordinary serifed type because the letters do not
have the little curls at their ends. To produce
a “name” for the equipment you might like to
use a slightly more original type face such as
“Cooper Italic” or “Flash”. The choice is yours
and there is such a wide variety of types to
choose from. A sample is shown in Fig. 1.
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Aat

438 36pt 9.7mm

Aal

439 28pt 7.6mm

Aat

440 24pt 6.5mm

Aal

425 36pt 9.7mm

Aal

426 28pt 7.6mm

Aal

427 24pt 6.5mm

Aal

428 20pt 54mm

Aal

429 i6pt 4.5mm

Aal

441 20pt 55mm

Aat

442 16pt 4.3mm

Aal Aal
443 14pt 3.8mm 430 14pt 3.7mm
Aal Aal
444 120t 30mm 431 12pt 30mm

Aal Aat
4456 10pt 2.5mm 432 10pt 2.4mm

Fig. 2. A range of point sizes. Bold type is shown
in left-hand column.

Each type style is available in different sizes
(called point sizes) and you should select the
size carefully. For labelling volume controls, etc,,
you will probably find that 10pt is satisfactory,
but for the name of the unit you might wish to
go up to 20 or 24pt, see Fig. 2 for comparison
of point sizes.

If you need to put a lot of numerals on the
panel you ought to look at the sheet of letters
carefully to see if you are likely to get enough

GUIDE LINES

Most rub-on lettering sheets have guide lines
under each letter to help you keep them running
in a straight line. When it comes to applying
these to the varnished front panel of brushed
aluminium there is a slight problem because
you cannot draw a guide line without damaging
your carefully prepared surface. A simple
solution is to Sellotape a straight edge of paper
on to the panel to act as a guide. This can run

- the full length of the front panel if you need

several designations at different points and
reguire them all to fall on the same line, see
Fig. 3.

POSITIONING WORDS

Obviously it is desirable to centre each word
you make up so that it falls onto the same centre
as the control in question. This is easier said
than done because different letters have different
widths so it is not always correct to centralise the
middle letter of the word. An “i” is the ‘most
narrow letter and an “m” is the widest. You
just have to estimate which letter will fall on
your centre line and then it is best to work

Photograph showing Letraset being applied to
an aluminium front panel using a straight edge
of paper as the guide line.

numbers. If not it is worth investing in a STRAGHT EDGE OF

sheet of numbers only—but make sure
that they are the same point size and
type style as small differences become
very obvious when you look at the final
result!

The third decision you have to make
is the colour of the lettering. Probably
vou will not have much choice because
most shops stock only black, However,
if you particularly want a specific colour
it is worth enquiring if it could be
obtained for you.

Fig. 3 (right). Using a strip-of paper as a
guideline and for word positioning.
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PER TO BE USED
AS GUIDE LINE

ROUGHLY LAY OUT THE WORDS
IN PENCIL ALONG THE EDGE
OF PAPER

SELLOTAPE PAPER STRIP
INTO PLACE ON REVERSE
SIDE OF BOARD
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from the centre outwards in both directions as
you spell the word.

Be very careful when you do this because it
is the easiest thing in the world to make a spell-
ing mistake when printing part of a word in
reverse order of letters!

If, a$ we suggest, you use a piece of paper

as a guide line you will probably find it a help
to mark the positions of the cenire of each
word and write down the words along the edge
of the paper as shown in Fig. 3 for guidance
as you carry out the rubbing down operation.

BURNISHING

Provided you have kept the varnished surface
completely free from grease and finger marks,
you should have mno difficulty in gefting the
letters to stick when you rub them down with
gentle pressure from a smooth blunt pencil point
(do not use a sharp pencil because you can scme-
times leave tell-tale marks on the varnished
surface).

As you finish each word you should check it
for accuracy and if satisfactory it should be
“hurnished” firmly into place. To do this place
the siliconised protective sheet (from the letter-
ing sheet) over the panel and firmly rub down
the letters with guite a lot of pressure from the
smooth back surface of a teaspoon.

If you find, before burnishing, that you have
made a mistake, you can remove the lettering
by pressing a small piece of Sellotape over the
offending character and then peeling the Sello-
tape away—usually the letter will come away
with the tape. This method of removing rub-on

lettering works equally well on paper and card
provided you did not use excessive pressure
from the pencil when rubbing them down.

When all the lettering is in place you should
apply at least one more coat of varnish over the
panel to hold them firmly in place. A panel made
up like this will stand a lot of wear and tear and
is almost as durable as one produced by the
commercial anodising process.

USING CARD

For those who are not too confident about
applying the lettering directly to the panel there
is another method you can adopt (as outlined in
Fig. 4). Obtain a piece of smooth surfaced card
(such as used for plain postcards)—glossy card
should not be used. Draw a pencil line as a guide
for the lettering and then simply make up the
words you require on the card using the lightest
possible pressure when rubbing down.

Do mnot burnish the result but instead lightly
lay a strip of transparent Sellotape over the row
of letters and lightly rub down the tape. Using
an artist’s knife cut the Sellatape into rectangles
round each word, but do not cut through the
card.

With care you will find that you can prise up
the tape and peel it off the card with the word
firmly stuck to the sticky side of the tape. All
you need do.now is transfer the piece of Sello-
tape to your front panel, position the word
accurately, and press it into place. For simple
panels there would be no need to provide any
extra coat of varnish as the tape gives ample
protection to the lettering. (To be continued.}

Fig. 4. Outline of the card/Sellotape method for producing legends for front panel.

LIGHTLY RUB LETTERS DOWN

(D0 NOT BURNISH)

PENCILLED GUIDE
LINES

SMOOTH CARD

(a)

ADDESIVE SIDE

CAREFULLY CUT
THROUGH SEELOTAPE

-‘\h‘—'b o
/ g
7
< 7
e 5/ 3
m“_‘:“—=:__--_, : a‘/
—e i;‘h‘
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GENTLY PRESS
SELLCTAPE OVER WORD

(b}

GENTLY PEEL TAPE
AWAY FROM CARD

SELLOTAPE CAN NOW
SE TRANSFERED TO
FRONT PANEL
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ELECTRONICS

By Peter Verwig

A career in electronics is an exciting prospect! Month by month our
contributor Peter Verwig will explain what working im electronics
is all about, how to prepare yourself for a rewarding career, and the
job opportunities available in the world’s fastest growing industry.

THE APPRENTICESHIP

To become an apprentice means
by definition to be young—an

irmumediate school leaver or almost
50, normally not more than 17%;
years old and generally about 16.

To be an apprentice sounds in
some 'young ears to be old-
fashioned and certainly the idea
of apprenticeship stretches far
back in history. In 1558, during
the reign of Elizabeth I, appren-
tices were obliged to wear blue
cloaks in summer and blue gowns
in winter and an apprenticeship
term could be as long as seven
years during which the appren-
tice was paid very little, if at all,
and was almost a slave to his
master.

Fortunately, things are very
different today although the basic
principle still applies. This is that
you enter an agreement with an
employer and in return for such
services as you are able to pro-
vide during your apprenticeship
you will not only get paid accord-
ing to your developing skills but
are also trained and encouraged
in those skills.

Many top people in electronics
started life as apprentices. Some
have stayed on in their original
companies and climbed the pro-
motion ladder. Some, after a few
years, have moved to other com-
panies or organisations to broaden
their experience as well as to win
promotion. Quite a few former
apprentices now run their own
businesses. To bei an apprentice
is an honourable and commend-
able way to start a career and it
has great advantages. )

All the major companies and
quite . a few of the medium
and smaller companies have
apprenticeship schemes. Some
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have their own engineering train-
ing centres where you will spend
your first year. Others may attach
you to a group of already qualified
people where you will work under
supervision while you are learn-

ing.

It’s a good idea to look before
you leap. If you live in South East
England, for example, where 50
per cent of the whole of Britain’s
electronics industry is located,
there may be several firms with
first-class apprenticeship schemes
within easy reach of your home,
thus giving you a choice. But don’t
worry if the apprentice opening
you are hoping for is a long way
from home. Company welfare
departments will find you good
lodgings.

Your school careers master
should be able to give you some
sound advice and when you attend
a company for interview don’t be
scared to ask all the questions you
think you need answers to—it’s
clearly best to have a full under-
standing from the start and this is
just as important for the employer
as for yourself.

BASIC SCHEME

Let us take a closer look at an
apprenticeship scheme in a major
electronics group and see how it
all works. The example given is
a blend of more than one company
but may be taken as representa-
tive of today’s standards and what
you might expect.

From the company’s viewpoint
what is required is good basic
material for further training so an
initial requirement is that you
have attained a certain educa-
tional status. If you are to go

ahead for National Certificate
courses during a technidan
apprenticeship the company will
expect you to have GCE ‘O’ level
passes or CSE Grade 1 passes in
mathematics; physics or physics
with chemistry, or mechanics, or
engineering science (not general
science); and two other subjects
such as engineering drawing,
chemistry, metalwork or English
language.

If you haven't got Engiish
language you will be required to
take this some time during your
apprenticeship. For City and
Guilds courses you will need to
have completed a five-year
secondary school course to an
acceptable standard and this
should include mathematics, a
science subject (e.g. physics or
chemistry) and metalwork or
engineering drawing.

INTERVIEW

“The interview is the Key
moment. You may have already
been given some written tests in
the selection procedure. If "you

* think you have not dome very

well at these, don’t despair be-
cause company training officers
are very aware of problems of
nervousness and will assess you
on overall performance. What
they really want to Kknow is
whether vou have the makings of
an engineer and the courage and
determination to suceed if you
are given your chance. They look
for keenness and enthusiasm and
a good brain.

First impressions at the inter-
view are important. You need a
logical mind to be a good engineer
and a scruffy appearance or one
that is over-trendy won’t help your
image, but this doesn’t mean you
need to turn out m old-fashioned
gear. Be with it, but with some
restraint, as befits a person with
a serious mission ahead.

‘What are conditions of service?
It will be explained to you that
the first six months is a pro-
bationary period. If the company
doesn’t like you, or you don’t like
the company, then it is better that
you part with mutual understand-
ing. You will be required to attend
regularly a prescribed course at a
technical college, generally for
one full day (for which you still
get paid) and one evening per
week. Paid day release continues
throughout the official training
and for a period beyond if neces-
sary.
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You will be expected to attend
regularly at the company’s labora-
tory or factory and work the
normal working day. Holidays
will be three weeks with pay plus
the statutory public holidays.
After the age of 18 you may be
asked to participate in the com-
pany pension scheme. A company
with more than one laboratory or
manufacturing plant will have the
power to direct you to any of their
Jocations to broaden your experi-
ence if recommended by the
training officer.

Your side of the bargain de-
pends very much on yourself. An
apprenticeship is an opportunity,
not a drudge needing to be borne
bravely. If we assume you join
one of the big groups your first
week will be spent on an induction
course. You will be told some-
thing of the history of the com-
pany, its business, its products
and its welfare and social sides.
You will see something of the
laboratories and factories and
meet people with whom you will
be working, sooner or later.

TRAINING

The whole of the first year will
be spent at the company engineer-
ing training centre in the com-
pany of your fellow first-year
apprentices. Here you study
engineering practice, learn the
relationship between your
theoretical studies and the
practical aspects of research,
development, design, manufacture
and marketing of products and
also start forming in your cwn
mind the particular branch of the
profession in which you would
like to specialise later on.

The following two years, or
more, are generally spent working
in various departments, perhaps
for up to three months in each.
This achieves two things. It gives
you a good working knowledge of
the company as a whole and, as
your experience broadens, will
enable you and your training
supervisor to decide where your
aptitude and interests lie.

Even if you have made up your
mind that you want to work, for
example, in a laboratory, never
despise those parts of your train-
ing in mechanical engineering or
in production. You will do your
final job all the better for having
been exposed to the problems of
other departments. No design
engineer can be successful if he
knows nothing of fabrication,
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assembly, and testing of products.
But it often happens that during
your training your first ideas on
a career may not be your final
ones.

The comprehensive training
allows you to change direction in
relation to your own development
and newly acqguired skills.
Generally, by the third year some
pattern is emerging and your final
year will mostly be spent on pro-
jects where your ‘technical know-
ledge andg skills are directed
towards your chosen specialisa-
tion.

Don’t forget that you can stil
get to chartered engineer status
through an apprenticeship. If you
get credit passes on your 2-year
day release ONC course at
technical college you have a good
chance of moving on to a 3-year
sandwich course at a college of
technology or university. If you
get ordinary passes on your ONC
course, vou then go ahead to your
HNC. It's entirely up to you how
fast you get on—or how slowly.

SPARE TIME

You'll be glad to know that once
you are  launched on your
apprenticeship it's not work all

the way, or devoid of fun. There
are company sports and social
clubs and often an Apprentice
Association affiliated to it. A
young lady student apprentice
at one of the major electromics
groups recently won a Duke of
Edinburgh’s gold award. She
needed a lot of spare time for
that.

An apprentice group in a
mechanical enginering division of
the same firm had an interesting
exercise designing and manufac-
turing a fire escape for a local
hotel. They set to with enthusiasm
and completed the job im five
weeks. ;

Can an apprentice get to the
top? Forty years ago a young lad
of 15 joined Redifon as an
engineering apprentice. Today he
is Sir Raymond Brown, chairman
and managing director of Muir-
head Ltd. On his way up he was
a co-founder of Racal Electronics
Group (in 1950) and was the first
Head of Defence Sales at the
Ministry of Defence. He is well
known on Industry committees
and is President of the Electronic
Engineering Association, the bedy
which represents some 80 per cent
of the capital goods sector of
Britain’s electronics industry.

Skynet 1l defence communications satellite. Designed and
built by Marconi Space and Defence Systems for the
Ministry of Defence, it is seen here in final test and is now
in orbit over the Indian Ocean maintaining communication
over an area between Britain and the Far East.
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"HIs simple receiver, unlike the traditional

- type of crystal receiver, does not use a
crystal diode as the detector, but instead uses
a ftransistor. This has an added advantage in
that some gain is produced even though no
battery is used.

CIRCUIT DESCRIPTION

The complete circnit diagram for the Self
Powered Receiver is shown in Fig, 2. The circuit
is capable of receiving both mediumn wave and
long wave transmissions. For medium wave a
parallel resonant circuit is formed by L1 and G1
and for long wave is formed by Cl and L1 and
L2 in series. Wave change is accomplished by
switch S1.

The resonant circuit can be tuned by means of
the variable capacitor Cl. The aerial is con-

n?itfd to the tuned clrcmt at the. mxdway pomt
o

The r.f. passes from the resonant circuit to
the emitter of TRI where it is rectified by the
emitter/base diode of TR1. Audio frequency,
varying d.c, results at the collector which drives
the beadphones. Some of the resnlting de
charges up capacitor C2 which helps to bias TR1
in a forward direction which produces a little
amplification.

COIL

The coil was home-made and wound on a
40 mm diameter cardboard tube (the middle of
a toilet roll was found ideal). The medinm wave
winding, L1 coasists of 70 turas of 26 or 28
s.w.g. enamelled copper wire wound side by side
with a tapping at 35 turns.

The long wave coil, 1.2 consists of 200 turns of
32 or 34 sw.g. enameiled copper wire wound in
two piles of 100 tarns each, see Fig. 3.

At the start and end of each winding, a dab
of Bostik or nail varnish should be appiied to the
tube to prevent the coils unwrapping. -

The block diagram of the simple receiver is
shown in Fig. 1. The modulated r.f. carrier wave
from the radio station transmitter is picked up

by the receiver aerial and tuned circuit and then
passes to the detector stage. Here the a.f. vary-

-headphones. Alseo, part of this d.c. is used to

Y

ing d.c. is extracted and is available for the

forward bias the transistor and so produce
some amplification.

-\ Fig. 1. Block dlagram of the Self Powered Receiver.
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Fig. 2. The complete circuit diagram.

When winding the medium wave coil, after
35 turns a loop should be made external to the
tube, and then the winding operation carried on.
When completed, the centre-tapped loop should
be twisted together, the enamel cleaned off the
end and then tinned. All the coil ends should
be bared and tinned, ready for wiring up.

oVCle——— 4 1

E1 70 TURNS
26-28 SW.G.
SINGLE LAYER

—————————j35
PoOSomaag AERIAL

B 70
1 ]100

*ﬂ—— 4T M & ]
Fig. 3. Details of the tuning coil.

ESTIMATED COST*)
OF COMPONENTS
excluding V.A.T.

L2 2x100 TURNS
12-34 SW.G.
{PILEWOUND)

fOR £
¥ ANC
GU‘&

£1.40

EARTH TAG

TAG STRIP

*Based on prices prevailing at |

Fig. 4. The layout of the components and wiring

up details.
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Components....

Resistor
R1 10kQ 4W 1+10% carbon

Capacitors SEE

Transistor
TR1 MAT100 pnp

Miscellaneous

51 onfoff toggle

SK1i-4 single-pole ‘sockets (4 off) "
Tagstrip, 2-way with separate mounting
pillar; aluminium and battens for chassis
(size to suit); knob; 26-28 s.w.g. and 32-34
s,w.g. enamelled copper wire—approximately
15 metres of each; solder tags (2 off); 6B A

time of going to press j

nuts, bolts and washers.
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CONSTRUCTION

The prototype unit employed a very basic form
of construction as shown in Fig. 4 where a short
length of tagstrip was used.

The hardware consists of two pieces of sheet
aluminium (size to suit) one forming the front
panel and the other the base plate. Wooden
battens were nailed to the baseplate to form a
sort of stand These battens should be of
sufficient depth so that the components mounted
on the underside of the baseplate are clear of
the area on which the unit will stand.

-~

to the front batten s¢ as to form an L-shaped
chassis. Before assembling the chassis, make all
the necessary cut-outs as indicated in Fig. 4.

IN USE

With a good aerial and earth (mains earth
must not be used)}, using 2000 ohms impedance
headphones, good reception was obtained on the
prototype for Radio 1, 2 and 4 and reasonable
reception of Radio 3. When the aerial is plugged
in there is a short delay before the set starts to

The front panel is attached by means of nails

work due to the charging up of C2. 0]
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New products and
component buying
for constructional

projects

SHOP

KByMike Kenward

ow, precisely, the new V.AT.
rules will be interpreted is
far from clear at the time of
writing. But one thing is sure. Sup-
pliers of components are in the
front line and they have our
sympathy. They face the wrath or
indignation of their customers
when they apply the higher rate
of V.A.T. to all compenents (with
perhaps those few unarguable
exceptions). The suppliers are, of
course, accountable to the tax
autherities, so they cannot take
chances. In short, when in doubt,
the higher rate of 25 per cent is
bound to be applied,

The individual customer has no
option but to accept the increased
price, though if he does feel there
is a particular case for exemption
from the higher rate he can take
the matter up with his local V.A.T.
office. This is the only advice we
can offer our readers at this time.
Some clarification of the situation
must emerge before long, though
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it is doubtful whether much or
any relief will be forthcoming.

Aufomaltic Garage Doors

Some of the parts for the
mechanics of the Automatic Gar-
age Doors may be difficult to get
in some areas. Wood, aluminium
and small parts should not be too
difficult but those readers in out-
lying areas will probably have to
visit their nearest large town.

The motor is the main item and
the most costly, this is available
from three sources and the follow-
ing specification should be guoted :
Parvalux SD8S 230/250V 50Hz
single phase motor with gears
giving a speed between 68 and 104
r.p.m. {a number are available},
single or double shaft including
capacitor.

For general information the
motor provides an output torque
of 201b/in and is available with
either bronze or fibre gears-—the
bronze type cost £1-35 plus V.AT.
(at 8 per cent) extra, but are
obviously more substantial
although the fibre ones are
adequate.

The motor in the above form
may be available off the shelf
from two suppliers but if order-
ing direct from Parvalux expect a
detivery time of 4 to 5 weeks. Cost
is £16-58 plus £1-20 for packing
and carriage plus V.A.T., a total
of £18-20. Or with' bronze gears
£19-66.

Suppliers are Parvalux Electric
Motors Ltd.,, Wallisdown Road,
Bournemouth (Tel. 0202 512575),
M. R. Suppliers Ltd., 32A Coptic
St, London W.C.1. (Tel 01-636-
4178), Halolux Electric Motors,
Ridgeway Industrial Estate, Iver,
Nr. Slough, Bucks (Tel. 0753-
65433).

The motor reversing switch is
rather unusual in that it is a three

pole switch. This is available from
Lock Distribution, Neville Street,
Middleton Road, Oldham OLS
6LF, Lancs. Order type MST 306D,
3P.D.T. lever switch and include
a cheque or p.o. for £1-80 to cover
the cost and postage. Both the
motor and reversing switch may
be available from some suppliers
and readers could make quite a
saving if ex-equipment parts are
obtained. The specific relay can
be obtained from Home Radio
although it may be available else-
where and other types can be
used—see text; this also applies
to the transformer.

Self Powered Receiver

The parts for the Self Powered
Receiver should not prove difficult
although you may have to look
around for the transistor, do not
use a substitute. You will prob-
ably have to buy 20z reels of
enamelled copper wire.

DEAC Cell Charger

Once again there should be no
buying problems for the Cell
Charger; all parts should be avail-
able if not from all suppliers, at
least from the larger ones.

Almost any small plastic case
can be used to house the finished
unit or a wooden box can be made
up.

Add-on Amplifier

The Add On Amplifier shows a
good example of an author using
what he has to hand althcugh a
much cheaper alternative is avail-
able—the part in question the on/
off switch. The author has used a
4 pole 3 way rotary switch as a
s.p.s.t. switch. Small rotary s.p.s.t.
types are available or a toggle
type could be employed.
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“If you own or rent a colour
.T.V., audio or photographic
equipment, or gold or siiver
jewetlery then you are a pos-

- sible target for a burglar. Even
if the items are insured your -
home may be ransacked and
your privacy invaded. The

simple  answer—build our

Intruderalarm. =

ESENERATOR

s 1s a basic sound that can be used of
= rovide various sound effects. Full construce-
etails of this simple onit will be shown.

F.ET.VOLTMETER
1 A voltmeter with Qery high input impedence is
often essential for checking voltages in circuits
with low operating current. This compact design

provides a.c. and d.c. ranges up fo 1000V at 5
S an et $ Shraele 15 megohms input impedence. 3
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By GEORGE HYLTON

RECHARGEABLE cells such as DEAC cells must
not be charged at too high a current. One
way of making sure that excessively high cur-
rents cannot flow into the cell is to use constant-
current charging.

This method forces the same current into the
cell irrespective of how “flat” or “full” it is. So
long as the user remembers to stop charging
after the appropriate time, damage cannot
occur.

LIMITING RESISTOR .

Many so-called constant-current chargers are
not truly constantcurrent at all. They merely
apply a reiatively high voltage to the cell via
a resistance which limits the current to a safe
value. A typical circuit is shown in Fig. 1.

Here 12 volts d.c. is applied via 1 kilohm series
resistor. The current cannot exceed 12. milki-
amps, The trouble with this sort of circuit is
that the current can be a good deal less than its
nominal value.
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cudhone | 1 IoAbear  Fig. 1. Charging - a
VOLTAGE | «a |CHARGE  battery via a current
|+ == limit resistor.
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If a 6 volt battery of cells is charged, the bat-
tery voltage at the start of charging is likely to
be at least 5 voits. This 5 volts opposes the charg-
ing voltage, leaving a net 7 volts to drive current
through the 1 kilohm resistance. So the charging
current is only 7mA instead of the nominal
12mA. If the charging is regulated on a time
basis, the battery is not fully charged when
taken off charge.

HIGHER VOLTAGE

One way round the problem is to use a much
higher charging voltage. With 120 volts and
10 kilohms, for instance, the current would only
fall to 11-5 milliamps when the battery voltage
was 5 volts. A safer and more elegant solution,
which produces similar results even with a low
charging voltage, is the electronic constant-
current circumit.
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Fig. 2. Using a Zener
TR1 diode to produce a
constant current
source.

ZENER DIODE

A simple example which gives quite good
performance is shown in Fig. 2. Here a constant
voltage V: from a Zener diode DI is applied
to a transistor. Part of V; is used up in main-
taining the working base-emitter voltage Vzsz.
The rest is dropped across an emitter resistance
R2. For a silicon transistor, Vgg is around G:7
volts. If V; were 