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Total Bui\lding Costs

£7 2 Prarm.up

rml’ P
(1- 8% ¥AT mp) B

NEW EDU-KIT MAJOR

COMPLETELY SOLDERLESS ELECTRONIC CONSTRUCTION KIT.
. BUILD THESE PROJECTS WITHOUT

SOLDERING IRON OR SOLDER.

% 4 Transistor Earpiece Radio & 8ig-
nal Tracer J¢ Bignal lnjeclnr % Transistor
Tester NPN-PNE & Transistor Push
Pull Amplller 9 5 Tﬂmlltnr Push Full Ampli-
tier J¢ 7 Transistor Loudspeaker Badio \TW[LW
& Tranzistor Shoﬂ Wave Radio 4 Electro

M +* Noise G
* B:meryless Cryeul Radlo 9 One Transistor
*x r Regenerative Radio
3 'l‘nnslstnr Regenerative Radio ¢ Audible
Continyity Teailer o Hensitive Pre-Amplifier,

4 Beaist 21 Capacit

% 10 Transi
+* 33 klnﬁ!ptakzr Y Earpicce % Mica Bareboard 4 3 12-
way connectors ¢ = Volume controls ok 2 Blider Switchea
* Tuning Condenser & 3
MW/LW/SW Coils % Ferrite Bod & 6} vyards of wire v L
sard of aleeving, etc. JrParts prica list and plans 30p (‘PRFE with paris}.

Knobs Ready Wound

*

ROAMER
TEN

with
VHF including mir-
180!

ernft. TR,
Latest 4% 2 watt Fer-
rits Magoet Loud-
speskers, B Tunsble
W“nhlmh MW,
. LW. SW1, SWZ. SW3, Trawier Blnd VHF
Local Stations Alrcralt Ba: t io
Fetzitc od Acrial lo'r MW/LW. Chrome piated 7
eection Telescoplc Aerlal, can be ancled and rolated
for peak short wave and VHF listaning. Puah Pull
outpur. vilng. 600 nw Trunsistors, Car Acrial and
Tapa .-10 Transistors plus § Diodea.
Ganged Tuoning _Condéhser - with VHF  scction.
for  Alrcraft  Band, Velume
aod tone Control. Attrac-
e in  black.- with silver blocking. Size
97 x 77 x 4% Easyto follow instrictions and disgrams.
Parts price Hst and plans 30p (FREE with parta).
Total bullding costs P.P. &
{Overseas 1. & I'. §1-85) Ips. 62p

{+ 8% VAT 68p)

Pocx ET Now with 3" loudspeaker
FIVE

3  Tunable wavchands
MWJLW. and Trawler
Band. 7 siages,
sistors and 2 3
supersensitive ferrite rod
acrial. atiraclive Black and
Gold Case. Blze 347 x 14"
X 81" approx. Plans and ©
parts price Jist 15p. (Free
with parts).

Total Building Costs

(Ovzrseas B4 1 £1-25p)

L

£2'50 {n{;ﬁy

{+ 8% VAT 20p)

TRANSONA
FIVE now with 3"

loudspeaker
Warebands, transistors
and speaker as Pocket
Five. Larger Casc with
HRed Speaker Grille and
Tuaing IMal,
Plans and parts price
list 15p (Free with parls).
Total Building Costs £2 7 PP &
{Uversean P & P £1-25p) Ink. 26p

 Total Building Costs

‘Frea

ROAMER

NEW
EVERYDAY
SERIES

Build this
exciting Now
serios of designs
E.V.5 5 Transistors sud 2 divdes. MW/LW:
Powered by 4} volt Battery. Perrits rod aerisl, tuning
condenser, volume con and now with 37 lond-
Speaker, Attractive case with red speaker grille. 8jr.
27 x F” x 217 Approx.

Parta price List and Plana 15p. Frea with parta.

Total Building Costs PP
(Overseas P & P £1-25p) £2-95 &l
{1 8% VAT 23p)

E.V. 6 Case and looks as above. 6 Traasisiors and

"3 diodes. Po-aed by 9 voli battery.Perrite rod asrial, 3™

Joud: MW/LW coverage. Push Pull outpul.
Parts prlce lhe and Plans 15p. Free with parts.
P &P

£3' 60 Xas. 30p

(+ 89, VAT 29p)

EV._7 Case and looks as above. 7 Tranaistora and

8 diodes. Six wavebande. MW/LW, Trawler Dand,

BWI, 8W2, 873, powered Ly 9 voit battery. Push

Pull output. Telescopic aerial for short waves. 37 loud-

speaker. Parts price list and easy build pians 20p.
PP &

il £4 H 08 Ine. 3lp

Total Building-Costs
1+ 89 VAT 32p)

(Overneas P & P £1-25p)

(Overseas P & P £1:85)

AIRCRAFT

Nine Transistors.
9 Tunabie wave-
bands as Roamer
Ten, built in
ferrite rod asrial for MW/LW. Retractable chroms
plated telescopic aerial for ¥IIF and 8W. Push Pull
output uwsing 600 mw transistors. 9 Translstors and
3 diodes, tuning condenser with Y.H.F, sectlon,
. separate coil for aircraff, imoving oofl loudspeaker,
valume ONfOFF and n\'ech.tnge cOntrol. Attractive
all white case with red grille and carrylng etrap,
fize M4” x 77 x 2} approx. Parts Price list apd
¥:m| 305 (FREE with parta)
otal Buildlng Costs LI
(Orersesa ¥ & P £1-857) £6-95 5. %
(+ 8% VAT 55p)

Eafld Eedior,
Amplifiers, otc.
Trom e41y stige
disgrams. Five

units incleding
mastar anit
to construotl

Componsnts includs:

Tuoing Condenser: 2 Volume Controls: 2 BSlider
Switches: Fine 3 Tone Moving Cofl Bpeaker: Terminal
Strip: Ferrite Rod Acrial: Battery Clips: Jl‘u‘Boardn
10 Transistors: 4 Diodes: Resistors: Capacitors
Three 3 Knoba Units once congtructed ara deuc‘n:ble
from Master Upit, enabling them to be atored for
future nsc. Ideal for 8¢hools, Educational Anthorities

EIGHT Mk 1

NOW WITH
VARIAELE
TONE CONTROL
7 Tunable Wavebands: MW1, 3 W2, LW, BW], BW?,
8WS3 and Trawler Band. Buiit in Ferrité Rod Aerlal
for MW and LW, Chrome plated Tclescopic aeria)]
can beangled and rotated for peak short wave Li i

and ail thoas interested in radio construction.
Parts prict list and plans 25p (FREE with parts).
PP &

Total Building Cosis 5
(Oversens P & P £1:85) £5 50 Ina. 33p
(+ 8% VAT Mp)
Case and looka

ROAMER SIX Sham

Waveh : MW, LW, SW], SW2, 88,

FPush pull output ustng 600mW transistors. Lhr aerjal
snd Tape record sockcta, Sclectivity switech. R tran-
slators plus 3 dlodcs. Latest 47 2 watt Forrite Magnet
Loud. crx. Air spaced ganged tuning condenser
Volume/jonjofl, taning. wave change and tone controla.
Atlractive case in rich chestout shade
bivcking. Size 9 x 7 X {in. approx. Easy to foilow
instructions and dlwams Farta price list and plans
21§p (FREE with C o
otal Buiiding Costs 5
(Overseas P. & P. £1-85) £6-98 Ins. 47p
{+ 8% VAT 56p)

'l‘uvler band plus so Extra Medium wavebsnd for -
essier taming of Luxembourg ectc. Bensitiva ferrite rod
aertal and telcacopic serlsl for Short Waves, St
Epesker. § stages—5 transistors and 2 diodes. Attrac-
tive black cpse with grillc, dial and black knobs
with polishcd metal inserts. Bize 9 x B x 2Hn.
nmox. Pians and parts price list 250 (FREE with
parts).

Total Building Costs b FPP&
(Overstas P. & P. £1-85) £3 98 Ins. 21p
+ 8% VAT $7p)

TRANS EIGHT

S TRANSISTORS and 3 DIODES

S Tumable Wavebands; MW, LW,
5wz,

Waves. 3L

Reg. no. 788372
lenclose £.......

improved type trans-
s ntm 3 diodes. Attractive casc in black with red grille, dial and black
tal i

bobsnthpulh_hedme . Bize 9 x 51 x

ectput Baf switch for fed bLattery lits. Ample power to I Name, it s oam ¥
dvea lari:er speaker. Parts price ligt and plans 250 {FREE with pacts).
Total Building Costs £4-48 PP& l AddressE S NI SE R T
{Overscas P & P 21-25) Ins. 33p
o (+ 8% V.A.T. 36p) I

2{in. approx. 'ush puil

® Callers side entrance “Lavelis” Shop
* Open 10-1, 2.30-4.30 Mon.-Fri.—%-12 Sat.

I
L

61a HIGH STREET, BEDFORD, MK40 1SA

Tel. 0234 52367

(Dept. E.E.10.)




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

or SERIOUS

QOver the years we've turned out lots of ‘silly’ advertise-
ments, using cartoon characters, tongue-in-cheek copy
and a joke or two here and there. Over the years we've also
turned out lots of serious adverts—packed with facts and
figures, illustrating typical components, giving details of
our catalogue and the service we offer. Some folk like one
kind of ad., some like the other. But whether you like the
silly or the serious we hope we've put over the fact that we
are a family firm with a ‘human’ outlook and a stafi who
share your enthusiasm for the world of electronics. We
hope too that we've made it obvious that we go out of our
way to help you to obtain your components with a minimum
of fuss, expense and delay.

The basis of our business is our famous catalogue. Of
course, we're atways delighted to see customers who can
call on us. But if Mitcham is not up your street, with our
catalogue in your lap you can order all you need from the
comfort of your arm chair.

Incidentally, the catalogue contains 10 free vouchers, each
worth 5 pence when used against orders, so you soon get
most of the price of the catalogue back! To get your cata-
logue, use the coupen below enclosing remiittance for 77

240 pages pence. . J :

Nearly 2,000 pictures " e I
Ga |
|

B5p.plus 22p rReking. 1Mo e

I Address = PR ORI

Send off the coupon today. It's
your first step to solving your
component buying problems.

o — -._..;A_(u—l

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

The price of 77p opplies only 10 customers a
in rh‘: U.K. undph addreszes t o
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BRAND NEW FULLY GUARANTEED DEYICES
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P.W. TELE-TENNIS

KIT OF

PARTS

Including all resistors, capacitors.
semi-conductors, |:.C. sockets. switches
and transformer
-Our Usual Price £27.50

SPECIAL OFFER
+c£23.50 incl. v AT.-

We regred free pack ni a,

XD 120 RXIXIE DRIVER

TRANSISTOR.

Bultable replacement for

BEX 21, C 407, 2N 1893

1207eb.
1 25 100+

0-19 0-17 018

. suitabls for
P.E. Organ. Metal TO-18
Eqvt, ZTX200 6p each.
Qtr.

. Ide.‘{ tor

su. G.P. DIODES &p
mW 30 055
mrmum.) 100 155
500 850

Hb\i L000 990
Orgarn Bullders.

ADI61/162
PXP
‘M/F COMP GERM.|
TRANS. OUR LOW-
EST PRICE OF 75p

oo 7 PEE PAIR.

GP 100 TO3 METAL LOOK FOR OUR
Vebo —80V. Vm-bov Aunlo &
1C.=10 amps

Reptaces the makrmy o(
Garmanium power tran-
sistors in the OC, AD
and NKT rangs.

1 28 1004
0-47 0-44¢ 0-40

@GP 800 TOR METAL
OASE BILICOR
Vebow100V. Veeo =807
LC.=18 amps. Ptot=
118, hie =20, 100IT. —
1MHr.

tabls r!phco
ment for 9N 085,
BDY 11 or BBY 20.
1 25 100+
0-85 0-63 0-8

e ——

NEW 8th EDITION
250 pages
TRANRISTOR EQUIVA-
LENTS BOOKE., A com-
pleta cross reference and
equivalents book for
FEuropean, American and

ELEGTRONIC
COMPONENTS

ADVERTISEMENTS

PRACTICAL WIRELESS
EVERYDAY
ELECTRONICS AND

RADIO CONSTRUCTOR | ooy

OF
VOLTAGE BANGE
2337, 400mV (DO7
Case) ex. L}W (To!

12 D
Ha) 18p ea. 10W (S0-10

Btud) 82p ea

Q82

QUALITY TESYED SEMICONDUCTORS
Pak No.

of

20 Read spot transistors PNP

33

2AgE

“
3
e
(X T 7 Y ¥ 3

g BEREEERERE

81 type tranals
71 type transistors .
]1'2& Complementary pairs

’88%588

soo®

oo

5 NPN2 x BT.141 & 3 x 8T.140..
HADT'BQ x MAT100& 2 x EAT

3 H.ADT‘BQ x MAT 101 & 1 % MAT
121

—
8
-

QH 20 NET tranalstora A.F. R.F. l:od:d
Q23 10 OA 2042 8flicon diodes sub-min...

Q324 8 0A 37 diodes
Q26 15 IN914 Silicon diodes 76 PIV 76mA
Q28 & OASS Germ-nilnn diodes sub-min

cooesoco

...‘.....??‘.’
'8 E8Z £ B% £ £ B BER SRESESE & BB EX

Q27
Q28
Q29
Qan
on

1 x 2NS9T7, 1 X 2N698 .. .........
7 Slllcon awitch tnnd.atorl 2NT06

a o

Q33
Qe

Q35
Q38 7 2N5648TO-18 )

3 253083 NEN B[lieon transistors ..
7 NPN transistors 3 s 2N3703, 2 x

555 I C 75p each

Q38

-

KING OF THE PAKS

SUPER PAK

Monsy back refund if not satisfied

Unequalled Value and Quality

NEW BI-PAK UNTESTED
SEMICONDUCTORS

Pak No. Description : Price
2
U 1120 Glam Bub-Min. Qeparsd Furposs Diodes .. -85
T Mixed G Alnm A R ke Rt 0-55
T3 5 Gold Bonded Sub-Min. ilks OAS, OA4T - 0-65
U4 Germa Transistors like OCS1, AC128 0-55
U5 60 200mA Sab-Mm. Billcon Diodes E 0-55
U 6 30 Bil Planat Traus. NEN Iike BEY95A 2NT08 ... ....... 0-86
V7 16 BN Rectifers TOF"HAT 760mA VLT G, RANGE up to 2000 0-55
T 8 20 Bl Planar Diadas DO-7 Glass 250m.4 Mke onoo;aon .. 055
T 9 30 Mixed Voilages, I 'Watt Zonor DIodes . . :......... .08
TI0 70 BAYEO charge storaga Diodes DO-T Glare “0-58
a PNP Bl Plabar Trans. TO-5 Lke IN11y2, 252904 . 053
Ui 30 PNE.NEN Bl Transistors 0C200°% 23104 ... 0-55
Ul4_ 150 Mixed Bilicon and Germaniuen Diodes . 058
UIs~ _ NPN 81l Flanar Trak TO-5 Hke BFYE], 0-55
gl_o_iommpmmmswdﬁwww;mm ... 0-B5
WI7T 30 Germacium PNF AF Trsnslators TO-5 ke ACY 17-22  0-56
TI8 8 6 Amp Bllkcon Rectifiern BYZ13 Type up to 600 FIV .. 0-68
e Sillcon NPN Transistors Hie BOIOH «. ... ---------«» -85
UEO___.}Q lnAmmemnBactmm':an.:upm 1000 FIV . 0-88
T21_ 30 AF. G furh Alloy. Tranalators G300 Beries & oG 085
s~ MADT s ke MBx Serles PNT Tranolstors ... ....... 0-55
T2 20 mrmgnxmpwmcmsmupusaorw -5
U28__ 25 300 MHz NFN Silloon Trausistors 2N708, BEX27 - 055
U268 S0 Fasi Switching Blléon Diodes liks TRO1S Miero—m‘.ln. . 0-58
V2% 1071 Amp BOR’s TO can, up to 600 E1V CRB1/206-600 110
T¥3 25 Zenet Diodes 400mW DO-7 case 5-18 volta mized 085
T3S 16 Plastio Case 1 Amp Silicon Rectifers INAOUO Beriea 0:58
U34_ 30 Bflicon PNP Alloy Trans. TQ-5 BCY26 28202/4 0-56
U3 25 8ilicon Planar Transistors PXP TO-18 2NZ6 . ... .. 0-568
T Bilicon Flanar NPN Tranalstora TO-0 BE ¥80;61;53 [0
3730 Silloon Alloy Tranaiators 8O-z PR OCZ00, 98520 065
T38 20 Fast Bwitching Sfifcon Trans, NPN 400 Mz 2NSO1L .. 0768

U39 36 RF. Gerne.

ENF Transistots ZN1%03/6 TO-8 s

MAMMOTH L.C. PACK

APPROXIMATELY 200 PIECES ASSORTED

MANUFACTURERS

FALL-OUT INTE-

GRATED CIRCUITS INCLUDING LOGIC
74 SERIES LINEAR and AUDIO AMPLIFIERS

T4, 10 Dual Tranaistors 6 lead TOFKON2080 ................

Td3. 25 BIL Traoe. Flastic TOAG A-F. DCLIBALE 0-§8
T4l "20 8], Trans. Pisstlc TO-D BCLISJIG

U457 84 SCR. TOSE up to 6MOPIV

04 20 Unijuncti istors simliar to T v

047 10 TOZ20AB plastic triacs 50V 84 ....... - g0
U487 NPN 8il. power ke 2N3035 . . 2110
V49 12 NEN BU. plastic power trana 60w like 2~5294/5nms 10

Code No's. mentioned

above are given as s guide to x typo of Eevlm in

the pak. Tha devicas themselves are normally nnmark:

Eontnsive to BI-PAK
xclnaiva to = a
185 each. MANY CODED also SOME UNKNOWN
- Y FREE SIL. RECTS. TESTED
A LARGE RANQGE OF Ons ‘2"-’“[,:,‘“’& PIV 300mA 750mA 1A 154 34 104 504
GAL AXD DATA PAK NO. M.LC. 200 R e Tt | 50 005 008 IN4001005 008 0-15 021 0-80
OOES _NOW N : 100 0-05 0-07 1N40020-08 0-10 0-17 G-23 075
AVATLABLEEXSTUCE. | PRICE £1:25 per PAK including p & p & V.A.T. 200 008 040 Ix40030 07 013 022 025 100
TOR 400 0-08 018 IN40040-08 0-15 0-80 0-25 135
& T CADMIUM CELLS | 500 009 012 iﬁ:mg{g o15 038 045 %93
ALO 006 -88 0-55 2
INTEGRATED CIRCUIT PAKS HOW RBEADY 1 ORE12 48p o e e Incos 015 0.5 048 065 550
Alanufacturers ** Fall Outs™ which includs Fuoctional and Fart-F 1 Units. 1200 — 0-35 0-30 0-58 0-7§ 3-D0
These ara classed a4 ‘out-of-spec’ trom the maker's very rigid apecifications, btut | NEW LOW PR|GD TESTED SCRs =
are ideal for learning about LC's and experimental work. PIVIA 34 BA A 7TA 10A 164 30A DIA TRIACS
Pak No. Conlents Prics | PakXo, Contents Prics | FakNo. Comtents Prics TO5 TO6TOS6TOSITOLBTOISTOMITOLS ] V'BOHTZOA”gAW 104
TICKO=12x7400 0-55 | UICIS=Bx7448 0-56 | UICO0-5xT450 0-55] 500-26 0-28 0-39 0-39 0-562 0-55 0-59 1-27 | RELO LD32125) each > )
Ulcnl.-l‘lx'ﬂﬁl 0-85 | UICAB=Bx7448 0-56 | UIC9L=5x74S1 0-55%1000°28 0-37 0-62 0-52 0-35 0-84 0-70 1-54 _?_ p ? £
CIC0Z-197402 085 | UICS0mI2x7450 O-B6 | UICYZ=5x7492 0-55§2000-39 0-41 0-54 0-54 0-53 0-67 0-83 176 100 232 55 83
DT008-127405 0-65 | UIC51—13x7451 0-56 | UICPS=0XT40$ 0-B5§400 0-48 0-52 0-62 0-62 ¢-7T4 0-83 1-03 1-93 BRIDGE RECTIFIER | 00 55 o8 P
T1004—12%T404 0-85 | UICE3=12x7453 0-85 | UICO{m5x7494 0-55 1600 0-59 0-63 0-75 0-75 0-85 107 1-38 — on heat sink. o 21
TIO05~12% 7405 0-85 | UTCSA=12x7454 0-65 | UIOW=5x7495 0-85 800 0-70 0-77 0-58 0-88 0-99 1-32 1-65 440 | 100PIY. 99p each
UICOS=0 %7406 0-85 | UIC80=12x7460 0-85 | TICOS=5xT7498 0-85 e S —
UICOT=5ExT7407 0-85 | UIC70mBx7470 0-85 | UICL0=5xT74100 6-85
UIC10=12x 7410 0-85 | TICT2=3x7472 0-65 | UIC121=5x74121 0-56 Giro No. 288-7006
UIC20—12% 7420 0-65 | UICIS—3x 7473 0-55 | TIC141=5xTd1d1 0-85 - -
UIC20-12%7480 0-B5 | UIC7T4—8x7474 0-55 | UIC151=Bx 74151 0-B5 ZNaﬂﬁﬁ Please send all orders direct [o warshouse and despatch department
VICi0=13x7440. 0-85 | UICIS—8x7476 0-85 | UICLB4—8x 74154 0-55 .
TICAL=5xT841 0-B6 | TICB0O—6x7450. 0-85. | TIC193—5x74108 0-58
TIC4~6x7443 0-55 |-UICAL=8x7481 0-85 | UICI99=B8x74199 0-55] 115 WATT EIL
VIC43=6x7443  0-B8 | UICR2—5x7482 0-85 FOWER NN
OIC44=BxT4L .0-B5 | UICBI=5x 7483 0-85 | UIOXI=25 Assorted
VICHS—5x 7445 0-56 | TICES-5X7485 0-55 74's §1-85 | 35p EACH -
Packs cannot, be split, but 25 assorted iects (oRr miT) iz available as PAK UTC X1

2 Amp. SEIDGE RECTS.

50 v RMB  35p each
100 v RM8 -40p
200 v RME  45p ..
400 v RM8  &0p |,

D1699 NPX SILICOX

DUAL TREAKBISTOR

(Stmilar to IN20603
1 .26 100

0-28 0-28 " 0-28

 ULICT09 10 % 769 . 0-85
ULIC710 7x 710 . 2 - 085
ULICT4L 7 x T4l . 0-85
ULICI47 5 x 4T 035

7 x 748 . 0-85

P.O. BOX6, WARE - HERTS

Postage and packing add 15p. Overseas add extra for airmail.
Minimum order 55p. Cash with order please,
Guaranteed Satisfaction or Money Back




GIRO NO, 331 7056 SPECIAL RESISTOR KITS (Prices includs post & packing) )

C.W.0. oniy. P & P. 10p on ordars belaw £5 | 1GEI2 W KIT: 10 of each E|2 value, 2 ohms—1H. a total of 570 {CARBON FILM 59%). £3-85 het

Discount: £10-10%,, £20-15% (excepc netitems) IOE WY KiT: 10 of each EI2 value, 22 chms— | M, a tatal of 570 {CARBON FILM 52;), £3-85 net
Export Ordec enquiries welcoma (VAT fres) z vwv Eﬁ _}ss uj_ :z::: E:% ﬁu: 22 el':ms—IIH a total of 1425 (gARgg: :l"l:;‘l“ g:ﬁ g :; net
Bl = P i e P e R of eac ue, 22 chms—I M, a total of 1425 (CARI nec
Eduestionial & Coverament. Desarments o"VE”uE' CURRENT WORLD é&‘a"{‘f‘ﬁ's’; R s e AT L S

L9) 1L NT.

ALL PRICES INCLUDE VAT WATTAGE OR VALUE SUBSTITUTION.

3 E RESISTCRS
MULLARD POLYESTER CAPACITORS €280 SERIES CFoetfigh Stab Carbon Film, 5%

MF—High Stab Mecal Film. 5%.

250V P.C. Mountin, 0 OluF, 0-015uF, 0-022uF, 0-033uF, 0-047,F; 33p. 0-068gF,

- IuF, 4ip. 015,78 2 4k, 0°TLuF. $ip.0-33,F, ip. 0'474F, Sp. O"68uF, 12p. IuF. | W.Type Range 199 100495 500.5%9 1000+ " Sizeomm
plSuF.ZJplza 0. o 5 “4x 7
MULLARD POLYESTER CAPACITORS G296 SERIES R e 3 23 i s

400V: 0-001F. 0-0015.4F. 0-0022uF, 0-00334F, 0-0047xF, 24p. 0-00684F. 6-01aF. | ¥ TF 15007 2 154 132 -1 ENe
0-015u4F, O 022uF, 0:033uF. 33p. 0-047uF, 0-068uF, O-1uF, &4p. 0-|54F, 64p. | 3 . . . E 4
A T I o o R = I = -
E60V: 6-014F, 0-01SuF. 0-0224F. 30, 0-047uF, 0-068.F. 3p; O lu. dip. O-154F. ] Fr : ¥ -
5. 0 5ip. 0-330F, 64p. 0 -47,F; Bp.0-684F, 12p. | P Ti4p. 4ip. H 2 MF 10-HOM 4-5 3-522 3-08 2-75 8x17-5

For value mixing prices, please refer to our catalogue. {price in pence each)

MINIATURE CERAMIC PLATE CAPACITORS
$0V: (pF) 22, 37, 33, 39, 47. 56, 68, 82. 100, 120, 150. 180,220, 270 330, 390, 470, | VALUES AVAILABLE ZEL2 Series oply_ {Ncgpuices.above 100.) y
920, (K, X5, 3K2, 33, 41¢7] 6K8. (4FY 0-0i, 0-015, 6-027,0-033, 6-047. [“prECET SKELETON POTENTIOMETERS

h.0-1.30V. 5
?:::avcs'rvnsus ::APACITORS 160V 5%, HINIATURE 0-25W Vertical or horizontal 6p each [K. 2K2, 4K7,
SUB—MIN 0-05W Vertical, 100 @ 1o 220K 2 5p cach

10K, etc.

(pF) 1 5,22, 33, 47, 68, 100, 150, 220, 330, 470, 680. 1000, 1500, 2200, 3300,
4700, 6800 10,000, 4 = =

E.) 6| CHEDDINGTON ROAD, PITSTONE,

B. H. COMPONENT FACTORS LTD. |* IR ioaat s i
P e e S T R T T R S T I R ]

CATALOGUE No. 3—2

Miniature Muilard Electrolytics VEROBOAaD 6-1 0-15 | POTENTIOMETERS

{:0uF 63V &5 68uF 63V 12 p 36p | Carbon Track 5X 0 co 2M @1, log or jin. Single. 164p Dual Gang 46p. Log 5ingle with switch 26p
G 65: T0ORF 1OV &In % xge' 32p 2%p | Siider Pors. 10K, 100K 500K. 30mm, 34p, 45mm, 47p. 60mm. 55p.,

ARcyS 5

22uF 63V sip  |J0UF 2V | 335 3y 355 16p | DIODES | PLUGS ELECTROLYTIC CAPACITORS, Tabilar & Larse Cans
33uE 63V 6lp  goat SIS |24k 0" % %5 | 144001 g4 | DIN 2Pin 130 | (uFIV): 115, 2125, 4p5. 4.7)10. 525 812s. loj 0. 10/50. leas.
4-7uF 63V 6ip  |SOLF szﬁ 2§ X 57 (Plain) — 19p | IN4002Tip 3 Pin 13p nes 2525. 25/50, 32425, 50025, 100(10, 100125, 6ip. 50/50, 8p.
6-BuF 63V 61p  2304F 6. 4veln | 2T %337 (Plan)  — 16p | IN4g0Z 9p | 3 Pin 180c 16p 50, 200725, 1ip. 250/50, lSp 590110. 1lp. 500125,

100F 16V 6ip i 61p | 5% 337 (Plain) — 29p | IN4004 9ip | Std.Jack © 20p soo,so i8p, 1000/10; I5p. 100025, 12: lso 40p. 2000:!0.
104F Vv 6ip 220uF 10V 64p | Inzertion tool 73p 73p { IN4OOS 12p 2.5mm Jack 13p § 20p. 1G0B)100, 90p.. 200025, 30p. 2000”00 2500}25 38p.
104F €3V &ip 220uf 16Y Bp | Track Cuccer S8p 56p | IN4006 14p | Phone 6p | 2500/50, 62p. JOOO!SO 80p. 5000125, 6p. 5000[50 £1

154F 16V 61p 220uF 63v2ip | Pins. Pke. 50 22p 22p | IN9I4  Tp | SOCKETS HI-VOLT: 8350, 19p. 16/350, 22p. 32/350, 33p. 50;‘.'50 20p
I5.F 63V 6ip  330uF 6V I2p INL3 | CaT DlNle 100 | 1007100, 20p. 100.250. 30p.

164F 40V 61p  3304F 63v25p | TRANSISTORS A0 P 102 SED PAPER CAPACITORS

2uF 25V 6ip 470uF 6-4V9p | ACI27 I63p BC2I2L 12p | OA3 5 Pin lao° 120 | METALLL

224F 63V 6ip  470uF 40V20p | ACI2B 22p BC2I3L 12p | ©A47 95 | Sed Jack  I5p | 250V: 0-05uF, 0:14F, 6p. 0-25. 6p. O-5uF. 73p. [uF, 9p. 500V
32u4F 10V 6ip  630uF |6V 15p | BCIOT 11p BC2I4L 17p | QAS! 160 | 2.5mm Jack 13p | 0-025. 0-05. 6p. 0-1, 6p. 0-25, 7ip. 0-5. 9p. 10C0V: 0-0I, I1p
;gn: zgv 64p  630LF WV15p | BCIOS I12p OC44 I8p CA200 8p | Phono 6p | O 022, 13p. 0-047, 01, 15p.0-22, 23p.70-47, 28p.

m V6 1000,F 16 20p | BCl09 | oc?l | T I :

IUE 63V ip  1000uF 25V 1he | BCIa 136 OCB]  i4h | meeErated | Screensd Wirc Mewre ~ ItH NEW

476 10V & 15004F 6-4 15p | BCI4S 12 OCIY0 b | bATOSC  50p § Sterco Screcned Wire, Metr 1 CAPACITOR KITS
47uf 25V 6ip  15004F 16V1Ep | BCIBIL 12p TIS4Z 33p | nA741C 355 Comaocrne Wire Al colours. Metre 275 | Please send for List—
47uF 63V 8p  2200uf 10v2sp | BCIS3L 12p 2N2926 1ip | & PR ConnectinE Ry ce. gD L L iP | S ALE. please.

S8uF 16V 61p  3300uF 6-4 26p | BCIBAL 135 IN3T C1 =B 50 Vs Bhded Sicg2en
\3 e L Sp b IN3702 11p | SNat 1 -32 | Panel Neon. 240V Red, Amber. Clear 20p

- _— . - = =

New surplus stock as illus-
trated. AC240 volts. Input
power 100 VA, Instant heat at
touch of trigger switch in
handle. Constructed in robust
plastic casing with work light
infrontand4°x3 corecable.

INSTANT HEAT il
TRIGGEFR SWITCH |[|

£2°70 *
VAT PAID
P&P 33p o _

SELL AT
aggﬁn&&nm PRICE
m CABINET FORM

PROGRAMME

i

é@@@@ﬁuoeéeo O |

*Sterao Tuner Amplifier chassis wath AM!FM radio cover-
ing long medium short and Stereo FM wavebands. Separate

New surplus stock as illus-
trated, Size 77 x 47 % 3

Smiths Time Switch with 24
hour dial which is simple to

set to switch onjoff twice per
day at any times required.
Also fitted with two lever
switches which can be set to
operate two circuits which
c¢an each be set to operate on
Time Switch twice per day,
all day, continouus, or off.
Mounted in robust white
plastic casing Drilled for fix-

Dosigned io
switeh central haating
and hot water onfofl twice a day.
Suitable tor any electrical appliance
up 10 3 amps 240 volts A.C.

£5-40

VAT pald.

ing on back supplied with wiring instructions. ldeal for shop
lighting and many other applications.

SAE FOR CATALOGUE WITH MANY
OTHER BARGAINS TO

C. W. WHEELHOUSE & SON,
9/13 BELL ROAD,
HOUNSLOW.

PHONE 01-570-3501.

Base and Treble controls. Power output 7 watts R.M.S. per
channel (frequency response 25-20,00 Hz) Tape record and’
playback facilities. Dimensions 18" x 8L" x 3L". The very
latest BSR automatic record deck with cue and pause
control. Two matching elliptical speaker units.

Order early limited stocks available cash price £49-95.
Credit Sale £5-00 deposit 8 monthiy payments of £5-75'
(Total Credit price £56-75). P. & P. £2:50. Send £7-50
today.

Chassis only available for cash at £35-00.
Full 12 months Guarantee.
CALLERS WELCOME. -

m Stereo headphones supplied with every order. @

E.E. 9/74. 100 CHASE SIDE SOUTHGATE
LONDON N14 5PL Telephanes: 01-886 9666/3733

Everyday Electronics, bctober 1974
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A ST RUSS RADIO NOLO
H ORLD*COMPL H D
wyspasreeitls ASTRADIT i
L R et ROEalog e

{ SRR e
VEs 2 imies /IS v .
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“YES, YOU'VE GOT THE WHOLE WIDE WORLD IN YOUR HANDS "1
Think of 1334 and what might be produced—get the ASTRAD 17 and
SEE for yourself that the Russians have done it all NOWI it's the radlo
perfectionist's dream come trwsl With oplional bat sliminator for
battery and mains use! Yes, OUR Incredible price is only £18-98, a fr. n
of today's Russian pricel Compare with £80 mdlesl *Send quickly, test
on 7 day mall order Appro. from receipt of goods—refund if not delighted.
Or call, Volume fiom a whisper to a rear. Wider band spread for “pln-point"
station selection. Plue "MAGIC EYE™ tuning level indicatar for perfect
tuning sensitivityl Yes the Russians have surpassed themselves Proving
again their ability In the fleld of space communications. EVERY
WAVEBAND at your fingertips, including Standard Long, Madium,
Short and Ultra Short Waves to caver the Earth during 24 hours a day,
tnel, al) normal transmisslons, VHF: FM/USW, AM : LW, MW, E8W, gets
locaily, local and new stations not yet eperational, and memr.s from all
aver the warld] Expensive TURRET TUNER side control waveband
selection umit as used on expensive TVl Wavebands click Into. poaltion
giving Incredible ease of station luning! Genulne push-pulf eutputt ON/OFF
Volume and separate Trebie and Bass controis for perfection of reproduc-
tion and tonsl Press bution dial iilumlnation! Take It anywhere—runs econo-
mically on standard-batteries of difect throush battery eliminator from 220/
v, A.C. mains. Internal ferfite rod plue bullt-In “‘rotatable telescoplc
aerial sxtending te 33in approx. It's aiso a fabulous CAR RADIO. Can
also bg v ugh extension ampi|fler, tape-recardér or.publle ad-
dress. SLZE $3In x 10in x 4i{n overall approx. Magnlficently geslgned in
highly polished cases. Mada to give years of perfect service. Purer and
Swaeeter tone than everl U.K service facilities and spares avallable for years
to coms. With WRITTEN GUARANTEE. Simple instructions and clreuit
di n. PLUS h i listeni ONLY £1393 (

wi

for pei v
Malns/Battery ellminator £2-25 ex.)! Pon: etc slir.. NO -MORE .TO
PAY!*BUT WAIT, for 75p ex. you get the “COMPUTERIS

TUNING GLHDE. (It enables you to zone and time in a fiash for transmissions
the whale werld over. Xnow when to tune In to U.K. when abroad. NO
MESSING[ NG SUESSING () PLUS standard “loagilfe’' batteries and
convertor plug.

ED* WORLD

T
- BrRANDNEW AC/DC
BATTERY/MAINS

&PLAYER Do

=

THE ONE STEP FORWARD EVERYONE HAS WAITED FOR! Due to cut
price we cannot-name makers—hut rest zssuled you're getting one of the
Bast} Expensive “PIANO KEYBOARD' CONTROL PANEL {or latest
MASTER SWITCH control) and "AUTOMATIC LEVEL CONTROL. No
fiddiing with awkward tape and feels, Just "“slap-in’ a cassetts and off you
go ! (takes 30, 60 or 90 minute dard tte tapes obtalnabfe everywhere).
Amazing performance ensures perfect taping and superb reproductionl
Remota control microphone, Rapld rewindl Fast forward! Beautiful tone
from a whispar to a roar! C | d anywhere, ind or out
Runs on batteries AND 220/240v AC malns. Separate lacks for remote
control mierophone, ete. Siza 94in % 5ln x 24in approx. Deslgn can va
silghtly. With earry-handle, WRIT TEN G’TEE end instruetions. {Importera
recommended selling price £28-97) OUR PRICE £11-85, post, efc. S0p.
*Send quickly, test on 7-day mall order approval from receipt of goods—
rafund If not delighted! Or call. =

BONUS OFFER:—Gasselte tape, standard batteries & microphone
stand, 38p. ex. ALSO available:—Super de-luxe model with VHF AM/FM
radia. Gmporers’ recammaended retall price £441) Our fantastic price £21-35,
post ete., 50D (standard batteries and cassetie tape 45p 1f required). Shepet-
tunities for Bargains! :

ORDER BY POST TO UXBRIDGE RD. ADDRESS, OR CALL AT
EITHER STORE.CALLER CCESS & BARCLAYCARDS ACCEPTED

SHOPE

Dept. EE/NC/28, 164 UXBRIDGE ROAD (facing Shepherd's Bush Green)
LONDON W12 SAGQ (Thursday 1 p.m.. Fnday 7 p.m.). Also
37-33 HIGH. HOLBORN (opposite Chancery Lane), LONDON W.C.1.
(Thursday 7). Bath stores open Mon to Sat 9 a.m. to 6 p.m.

Everyday Elecironics, October 1974

*f MADE IT MYSELF”
Imagine the thrill you'il feel ! Imagine how impressed \
people will be when they're hearing a programme on a =
modern radic you made yourself.

Now! Learn the secrets of radio
and electronics by building your
own modern transistor radio!

Practical lessons teach you sooner
than you would dream possible.

What a wonderful way 10 learn—and pave the way 10 a
new, better-paid career! No dreary ploughing through
page after page of dull facis and figures. With this fascinating
Technatron Course, you learn by building!

You build a modern Transistor So fast, so easy,

Radio . . . a Burglar Alarm. You . thjs personalised course
fearn Radio and Electronies by . g2

X - - N will teach you even if
doing actual projects you enjoy— don’ xy
making things with your own you ?" tknow athing
bands that you'!l be proud to own'! today!
No wonder it's so fast and easy to , No matter how little you know
learn this way. Because learning | ROW. 10 m:;ger what youe bad‘g

v ground or education, we'll teac

becomes a hobby! And what a you. Step by step, in,simplc casy-
profitable hobby. Becausc oppor- | ‘to-understand language, you pick
{unities in the field of Radio and ;| up the secrets of radio and elec-
Electronics are growing faster than tronics.

= You become 2 man who makes
they can find people to fill the jobs! = shings, not just another of the

Nosoldering—yetyou i, 1hs, dart imdconn
P a

learn fastet than you it el cateelaga 0 e

ever dreamed possible. thrill and pride you receive when

5 5 you look at what you have
Yes! Faster than you can imagine. | jchieved. Within weeks you could
you pick up the technical know | hold in your hand your own tran-
how you need. Specially prepared sistor radio. And after the course

step-by-step lessons show you how | YOU carl go on lo acquire high-
to read circuits—assemble com- | g:;‘aeu':g gﬁ;h?;%uguigﬁz;o;%
ponznts — build things — experi- | right up to City & Guilds levels.
ment. You enjoy every minute of it! | Send now for FREE
E,’:]s ga;vem.hmg you need. | 44 pgae book - see how

b ponents. Even a versa- | itis - read what
tile Multimeter that we teach you ! Sasyy | \a
e e A P e SO
the course. AT NO EXTRA @ Find out more now! This is the

1 o i | gateway to a thrilling new career.
_CHAR(_"E' ﬁ;d this is a course | 1 "onderful hobby you'll enjoy
anyone can afford. (You caneven  for years. Send the coupon now

pay for it by casy instalments) There's no obligation.
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TODAY FOR READING RG7 4PF

Yes, Id like to know more abou? your course. Please send
FREE BOK me free datalls—plus your big, 76 -pape cook that tells
- about 81l your courses.

NAME

ADDRESS




’ Everything you need is in our
New Catalogue
available now price 20p
(100 pages of prices and data}

A. Marshall {London) Ltd. Dept. EE Callin and see us 9-5.30 Mon-Fri
42 Crickiewnod Broadway London NW2 3HD Telephone 01-4520161/2 Telex 21492 9-5.00 Sat
& 65 Bath Street Glasgow G2 28X Telephone 041-332 4133 Trade and export enguiries welcome

Teletennis
Played an your own

Popular Semiconductors

2N456 - 0-75 IN2647 1-12)IN3P05 0-24 ACY26 0-20 BCI69B 013, BDI32 0-50 BFYI9 0-35 Mi4% 098 TV 5.AL. for detailtmas describad
2N456A 0-75} INS042 0-582N3905 0-27 |ACYI0 0-42(BCI&C 0-13]BDI35 0-43[{BFY20 0-50|r)4%1 [-38 In PW. July t974—Special
2N457A 1-35|2N2904A 4036 0 0-50{BCI70 O-1}|SDI36 0-47 {BFY29 0-40 |[M|EJ40 0-42 Discountsl
N4%0  3-16 0-70 0-45(8CI7! 0-13|BDI37 .0-55 BFYS0 0-23 |MJE2955 1-12 “rac,
2N49i  3-38|2N2905 0-48 | 2N Q- 0-06 | BCI72 0-11:B8DI138 ¥-63{BFY5I 0-19 | M|E3055 0-68 Liquid Crystals—£13-00
2N492  3-99|IN2905A 0- 0-63{BCIB2 0-12|BDI39 0-71 |BFY5z 0-21 |MPEIII 0-32 Ex stock S.A.E. for derails of
2N493  4-20 0-50 0- 0-458CIB2L 0-12/ BD140 O-B7|BFY53 0-16|MPE8|12 0-40 CHMOS$ battery opera:ed clock
e 812 gm0 i o B 0 s L0 B pa el s e wne oo
2N69 ‘13 ¢ pr b i i i ‘o t
ING8 0-38 0-37|2N4126 0-20 /AD{62 1-05{BCIB4 0-1} BFIle 0-23[BUIO4 |-42[MPSAQS 0-25 Scorpio Car 'i'“ﬂ°" Kit—
2N699 0-29|2N2907 0-40{2N4289 0-B4 | AFIOIR 0-40|BCIBAL O-1L[BFII7 ©0-43 [BUIOS 2-25) MPSAQS 0-26 £l}- 50+VAT
ANZ06  O-16|2N2907A 2N49i9 0-B4[AFII5 0-24 BCIB6 0-23(BFII® 0-58|CI06A 0-45 MPSAS5 0-26 ssTaoz«. n Tlormer £2-75
INTO6A 018 0-452N4520 0-59 | AFII& ©-25 |BCIE7 0-27|BEI2I ©-25[CI06B 0-55 | MPSAS6 0-27 1 £1-10 Minitron £1:55
N70B O-14{2N2924 0-14|2N492]1 0-73|AFII7 0-20 BC207 0:12|BFI23 0-27[CI06D 065 | NES55V 0-70 m_7o1 £2:38 or 4 for £8:00
2IN709 0-38[2N2928 0-11(2N4922 ©-B4|AFIIB 0-50/BC208 O-11|BFI25 0-25[CI0SE 0-41 NES6Q 4-48
IN7II  0-30[2N3053 0-3212N4923 0-83 | AFJ24 0-30|BC2I2K 0:-10|BFIS2  0-20 E561 4-48
2N7I8  0-2 |2N3054 0-60/2N5172 0-12| AFI25 0-30[BC2I2L 0-16|BFI53 0-21 4-48
IN71BA 0-45|2N3085 0-79|1N5I74 0-22 | AFI26 928 BC24L 0-21 |BFiS4 018 0-56
2N720 0-50|2N3390 0-26|2NSI75 0-26 |AFI27 0-28|B 0-09 | BFt 0-23 0-78 - < -
2N72] 0-53|2N3391 0-23/IN5176 0-32 AFI139 ©0-39| BC238 D-WiBFI59 0-17 0-60 P.C. Harker Pen Palo 33PC
IN9I4  0-23|2NI39IA 2NS5I90 0-92:AFI70 0-28/BC239 0-09 BFIs0 0-23 0 Price s1p Zeners 400MW 115
INIE  O-4F_ 0-79 | ZN5191 0-95 AFI72 0-25 BC25] ©-20(BFI6l 0-42 4-21_ 0 IW 17p 3-3Vav
INTe 0.3713N338% o013 |INSISE 138 AR 0% 53 o) srice o i o
N N -30 . Ty 1 -85 B B . . . -
2N1302 0-f9 |2N3394 0-13|IN5245 0-43 AFIBC O-50 BC257 0-09 BFI&7 0-1F “51 o- plestugtedoiit
| 2N1303 0-19|2IN3402 0-18{2N5457 0-49 AFIB6 0-4g BC258 0-0¢ BFI7Y 0-34 t-07 0- TOS & Toli8 7
NI304 0-24|2N3403 0-19|2N5458 0-45 | AF200 0-35 8C259 0-13 AEI 0-29 01-07 0 v oxd” A
2N1305 0-24 (2N -0-59 (2N5459 0-49| AF239 0-51 BC26F 0-20 BFi78 0-35 1 0-5] . A4 47ad" e STo3
ZNI306 0-35(2N3441 0-97(40381 O-48  AF240 0-72 BC262 0-18 BFL7% 0-43 5 266 0 S fdl 80
2N1307 0-22[2N3442 1-69140362 0-50 AF279% 0-54 BC263 0-23 | BFIS0  0-35 s 102 1-68° W1 27x4” drilled s
2N1308 0-28|2N1414 0-10/40363 0-6] LA 0-54 |BC300 2-12 |BFIB1  0-34 | CD40i7 2-64 |5C36D 1-46 TN STk e rilled pris
2NI309 0-36(2N3415 0-10 40309 D-46 ALI0Z ©0-75|BC3I0I 0-34 BFIB2 0-40 | CD4020 2-96  SC40D [ -89 = au
2NI1671 [-44{2N3416 0-15| 40394 0-58 ALIO3 ©-70 BC302 0-29 BFIB3 ©-46 CD4023 0-51 SC4ID 1-32
2INI6TIA 2N3417- 0-21 | 40395 0-88/BCIO7 -0-16 BC303 0-54/BFI84 0-30 CD4024 1-90 5C4SD  1-89
1-54{2M3638 0-18 0-44 /BCI08 0-1S BC307 0-10|/BFI8S 0-17 CD4027 1-55 |5C46D 1-96
2NI67181 -7 | 2N3638A 40407 0-33/BCI09 0-19 BC307A 0-(0 BFI94 0-16 CD4028 1-34 SCS0D 2-60
INISTIC 0-18|40408 0O- Q- 3 0- 0-17 CD4029 3-79 |S5CSID  1-39 Resi Tant Beads
4-32|2N3639 0-27|40409 O- 0- 0-15 CD4041 2-11 |SL414A 1-80 ERSLCHE s LTI
21711 04812 I 0-17]40410 O Q. 0-15 CD4044 2-11 | 5L623 4-59 W  Tol Price Value
2N1907 5-50|2N3702 O-41|40411 2- 0- 0-18 | CD4047 1-65 TAA263 100 + 5% Ip -1j38 14p
2N2102 0-50|2N3703 0-12]40414 3- 0. 0:18  CD4049 0-90 | TAA3S0 2-(0 “
IN2147 0-70'2N3704 0-14 40430 ©- 0- - 0-40 | CD4050 0-90 | TAAG2I 2-03 + 5% 1:S5p -22/35 I4p
2N2148 0-94|2N3705 0-12]40583 O 0- 0- 0-19 | LM30iA 0-48 | TAAGSIB i 52, 1p 47[35  t4p
ANZ2|60 0-60|2N3706 0-09 40601 0O- 0. - 0-23 | LM304A 2-03 32 1 x 235 |
IN2192 0-40|2N3707 01340602 O- 0. . 0-22 | LM3 §-83 | TADIOO |-80 ' 0% 213p 2 4p
2N2I92A 2N3708 0-70 (40603 O 0- B 0-16 | LM702C 0-75 Filter 0:70 2 10% 6p 4-7(35  18p
0-40|2N3709 0-11/40604 ©O- o- g 0-33 | LM70" TBA271 0-64 2% 54 7 1016V 18
2N2913 0-40|2N3710 0-12) 40636 | 0 . 0-43 -48 | TBAG4IS 9 MU
A BN D48 et . s SUE A e B IR
| 2M2194 0-73|2N3713 )-20|ACI07 ©-25. 0} 037 0-17 | LM723C 0-75 | TBABIO §-50 10fSN 87cER10o) LC0BVER20E
2N2194A 2N3714 [-33] ACII3 0-16 B 0- 0-53 0-46 '\ M74¢TOS9 | TIL209 0-30 . —
0:30|2N37i5 1-50 | ACIIZ7 0-20 B Q- I-0 0-5¢ 0-40 TIP29A 0-49
2N2218A 2N3716 [-80|ACI26 0-25!8 0. 087 0-55| apIL 0-48 TIP30A 0-58
0-60|2N3771 2-20 |ACI27 ©-25|BCI42 0-23|BCY42 O 18| BFS21A 2-30 | 14DiL o-33  TIP3IA 06z
2N2219 0-45|2N3772 1:80|ACI28 0:25|BCI43 0-21|BCYS8 0-1)| BFS28 0-92 {1 M747 j.00 TIPI2A 0:74 VerobosrdiiCon Ny (T
2N2219A 2N3773 2-65|ACI5IV 0-14 BCI45 0-2] [BCYS9 0-22 BFS6l O-IF | poany  |ZIPIIA 1-0) PP
-60 1 2N3779 3-15 | ACI52V 0-17 (BCI47 ©-12BCY70 0.7 BFS93 0-20 0-66 | TIP34A )-51 BT Y Y | ]
i 2N2220 0-45(12N3790 2-40(ACI53 0-25 BCI 013 |BCYZi 0-22 BEX2® 0-30);Mygns 3.5 | JIF3SA 2-50 2ix32 28p 20p — l4p
| INI22| 0-41[2N3791 135/ ACIS3K G-28 | BCI49 0.12/BC ﬂ-ll‘BFXJO 0-2% | “yapiL o.73 | JiFIsA 370 ZixS 30p 30p — l4p
| IN222 1A 2N3792 2-69 | ACIS4 0-20 BCIS3 ©-iB|BCYB7 3-54|BFX44 0-33|,pomae 3.59 | TIPAIA 0-79 3004 0P P Mo e s
0:40|2N3794 0-10 ACI76 n-us{acm 0:18|{BCYB8 2-42 |BEXs3 2:48 3 IP42A  0-90 33a5 340 3 =
2N2222 0-40IN3BIS 0-37 | ACI7EK 0-25 BCIS7 0-14 BCYB? 0-97 BFX8 0-3¢ | MC1303p TIP2955 0-93 PIRIIDECSR AL
2N2222A 2N3820 0-38 ACISIK 0-23|BCIS8 0-13/8DI)5 0-75 BFX84 0-24 1-28 I7ip3055 0-60 24xl7 £1-2l  95p Tép 65
| 0-50(2N3823 1-42 | AC|8BK 0-34 /BCIS9 0-14|BDil6 0-75 BFEXES 0-30|MCI310 2.92 27 0-i2 Pins x 36 24p 4p
2N2368 0-31|2N3900 0.28 | ACYI8 ©0.24/BCI&0 0-37/BDI2} 0-75/EFX67 0-78|MCI4S8CPI | Z¥x302 0-20 x 200 #9p 92
2N2369 0-37|2N3901 0-32|ACYI9 0-27|BC1678 0-13|BD123 0-32/ BFXE8 0-2% 0-70 | ZTX500 015 P
2N2369 0-4] |2N3903 0- 241 ACY20 0-22|BCIE8B 0-13 BDI24 0-87 | BEXEY 0-45|H1480 0-90 | ZTX502 017 ‘Trade and Retail Supplied
. - 0-261 -IT BDIM 0-40 0-35 | Mj - 0-2)

integrated Circuits TTL (SN 7400 Series)

Potentionmeters

SN7400 16p | SN741G 18p|SNT437 35prSN7454 l6p SNT484 950 SN74107 43p SN74154 1-66 SNT4I76 |74 :
SNT401 165 SN741 | :s: SNT418 35p(SN7460  16p|SNT485 1-38|SN74I1B 1-00{SNT4155 1-55/SN74180 ) .44 Einsarodi e A
SNT401 A, SN7412 28p{SN7440 wp’smao 30p[SN7486  45piSN74119 1-92/SN74I57 1-00/5N7418) B-18 Single Double

!lpISN74I3 wp SNT7441 85p|5N7472 33p|SNT490  65p SN74121 5¥p|SN74140 1-58|SNT74190 195 Rotary Pots 12p 45p
SNT402 16p|SN7416 45p|SNT7442 BSp|SN7473  44p[SNT491 1 10i5N74122 EOP{SNT4I61 1-58|SNT4I91 -9 Rortary Switched 28p o
SN7403 lop|SN7417 30p|SN7445 | !D SN7474  48p(SN7492  75piSN74123 72p|SN74162 1-58[5N741 2-05 slid 50p s0p
SNT404 24p | SMT420 F6p|SNT446 2 00|SN7475  50p|SN7493  &5pisN7414l 1-00/SN74164 2-01|SN74193 2-30 kA
SNT405 24p | SNT7423 37p SNT447 1-30|SN7476  43p|SN7493 D ISN74145 | -44|SN74165 2-00|SN7419 1-5a 3
SNT406 45p |SN7425 37p/5N7448 1-50|SN74B0  78p|SN7494 - Full range of Capacitors
SN7407 45p | SN7427 45p SN7450 16,|SN7481 128 s~149s p|SNT4ISO 1:44|SN74167 4-10|SN74I9T 1:38 stocked. Sws catalogue for
SN7408 28p [SN7430 14p|SNT451 16p|SN7482  87p [SN74%6 |- oa5N74I5l [-10|SN74174 1-00|SNT4198 3-16 details
SN740% 33p |5N7452 450 |SN7453 1ep|SN7483 1-20 swuoo 2-16|SN74153 1-00|SN74175 1-29{SN74195 288

Presets Horizonmal or Vertical
CIW 6p  -2W 6p -3W ép

PV 50 100 200 400 600 800  roop [ Plastic 1A - 2A SA
| 1-5 008 _ 009  0-10  0-11 912  0-18 020 50 0:24 0-31 9-62
3 0-15 ° 0-17 020 01 025 027 0-20 [ 100 OgIsHa TR0 T0R0cTS
| 16 = 035 040 0-47 0-54 = 200 0-30 0-41 0-75 0-80 Construction Kits
i 35 084 092 1-18 215 28 308 4-20 o 3:28 gjg gjgg 'lj;_g AVZ? _ Aerial Amps £2-04
f Cathode Stud only lNrrss (35 A BOOpv) £3-65. IN3768 (35 A [000pv) £4-20 ; B SRnhiteer, above an
‘ IN34A° ©0-10 | BAIIO 025 | BYI00 0-15 | BYZI2 0-30 ; OAS| 008 R = i EWIB Elec:romc: dice (6-3)
IN9I4 - 0-07.[ BAIIS 0-07 | BYI26 0-15. | OAS  0-10 | OA85 0-ip [l Professionat qualitr EW20 Elsctro. Dice +5en. £79
[IN91S  ©-07 | BAI4] 0-17 I BY127 0-174 | OAl0 0-20 | OA% 0.07 SA ISA 25A 50A
CAALI® G-07 | BALA2 0-17 | BY140 100 | OA47 0-0T{ | OA91 0-07 50 2-22 2-64 3-36 12-30 Mail Order
AAIl9 D-15 [rBAlI44 0-12 | BY237 0-124 | OATO 0-07¢ | QA9S  0:07 100 2-24 300 360 [2-36 YAT all prices exclusive
BAI0O 0-15 [ BAT4S 0-17 | 8YZ10 0-35 | OA7I 0-10 | OA200 0-07 [ 200 2.2 378 4:32 14-40 o 50
BAIOZ 0-28'( BAISA 0-12 | 'BYZI1 0-32 | OA79 0-07 | OA202 o-10 [l 400 372 420 540 1638 Ly
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RECORD PLAYBACK HEADS
(TRUYO X)

Indlvidual prices of these are:

2 track record playback heads 50p each
4 track recopd playback heads T2p each.
zﬂsc e u'e Aba avallable separately:

2 track 33p; k 55p.
MY metal monn!mg shields 38p each.
2 track-treads alrcady (ixed on henr)' wowiting
rlats with =histd !1*224
DRILL
CONTROLLER
NEW IKW MODEL
Electmnlu]ly elu.ngel
speed  fromm mpproxi-
mately - 10- reva. to

naximum. Full power at all
speeds by fluger-tip controd.
Kit includes all parts, case
everything and full instroe-
uam nss plus 25p post and

Made up model alsa
avatlable. £295 plns 2.5p post & p.

TIME SWITCH

Bmith's malna driven clock with
18 amp switch, alio  notes
sho=ing how yoo can wake op
with  masie  playing.  kettde
bolling or come home to &4 warne
house, warn off burglars, keep
pets warm, balve jour beatiog
bills, #1c. £1-85.
EXPERIMENTER PRINTED
CERCUIT KIT BUILD 60

x ";m. {2 1 Board for MatchboX Radlfo. (3) |
Boeard for Wristwatch Radlo, «tc. (4) Remist.

(6) Resist Sotvcut. (8) Etchami. (i) Cleanser]
Degreaser. (8) 16-page Booklel Priuted Circuits
for Amateurs. (9) 2 Ministure Radio Dials SW/
MW/LW. Alac free with each kit- (10} Esscotial
Dealgn Data Circoits, Chassis Plans, ctc. for 60
TRANSIATORISED PROJECTS. Circuits to
Mit everyone’s requirtuents I'riee 1. post paid.

INTEGRATED CIRCUIT BARGAIN

A parcel of Infegrated efreula made by the famous Plessey Conipans. A once-
in-a-lifetime offer of Micru-cléctronic devices well below cost o1 manufacture.
‘The parcel contains 5 ICs all new and periect, first-grade device, dvﬁmtelv not

mub standard or seconds. 4 of the ICs are single rillcon chip G

MULTI-SPEED MOTOR

Bix speeds sro avallahle 500, 8..:-
aad 1,100 r.pan. and 8006, 12,00

& 15500 rpm. Shatt la } in
di and appr io.

e -,

= ﬂ“

The 5th 15 a monolithic NPN matched pair. Rogutar price of parcet tc.ll over £5.
Fuli citouit detaiis of the ICa are incinded and in adthtmn vou will receive alist
of manr diffcrent ICy available M. barm prices 25p upwards with circaita and

techaical data of each. Complat
DOX"T IS8 THI3 TEIHHPIC BJIZGJI‘-

THYRISTOR LIGHT DIMMER

For any lamp ap to Ikw. Mounted on ewitch plate to ft in
place of etanaard switch. Nirtuaily no radio interference
insorance. Industrial maodei

Yrice. £2 5. plus 20p poat and
54 £3-30. Not on plate,

rcel only £1 post paid.

»’

‘There 12 no doubt that ft is a gaod
systan. we belleve that for the money
it s withant comparizon. We ons
strate gladly af onr Tamzorth Bdad
depot. Pricex of the individual ftenus
for this:— e
1 Unilex Amoplifler  Kef. EP.2000 £1-60
1 YUnilex Pre-Amp Re!f. EP.D0O0L £1-80
1 Unilex Power Unit Rel EP.5002 £2:30
1 Control panci kit with spun aluminigm

13 chm epeakers made by E.

iaced huobw £3-3¢ Or the complcte ontfie—&11

MULLARD UNILEX STEREO SYSTEM

30 posi

JEt
ML are altn nrdlable it required, £3-30
the pair. Xa e_nra pmlase |t ordered with the above, otherwise add 25p

DISTRIBUTION PANELS
Just what Fou neoxd for work beneh or Jab.
4 X 13 amp anckets in metal box to take

statptanl Lo wsup usnd piggs 20 on‘off switch with nevts wItniDg bghr. Supplied
complete with 6 feot of flex cable. Wired ap ready 10 work. £2-75 plua 23p . & P.

Cartrilge £6-B5 and if purchased] at the sanie tme teak
veneered wooden plinth and Perspex eover for only
£4-00 tnstead of £4-:93. P. & P. £1 on onc or both jteme.

-M‘THIS HONTH'S SNlP__'

Latest BSK Record L‘hingn witl ceramic Hterso

long. ’.'30]"-(07. Ita wpeeld may be
lunher controlled with thic ase of

er controller. Ver:
pmreriu] and uselnf motor size
ipprox. 2 jp. dis. X 5 In. lous:
Price 87p nlm 23p posngu and
ihsurauce,

MULLARD AUDIO AMPLIFIERS

POWET ont; Ll
\[ndel EF3000 (mn £
power output £1-80
EP 9001 twin channel or
stereo pre amp. £1-89-
SPIT MOTOR
200-230V induction motor.
driving & Carter gearbox
with & I}” outpat drive
shatt running at 5 revs-
p-in. Inteaded for roastiog
chickcns, alia for driving
nodels—windmilis, cologr-
ed diwe [ighling effects, etc. £2-05 pluy 2. goat
ang ins.

A
NUMICATOR TUBES T |
For digital inctruments, connters, tinlers

elocks, ete. Hi-vac XN.8. Price 88p each.

10 tor £9.

SEALED RELAYS

STC anled relays. Makers type ref. 6945. There: axa
metai cocysed plag ln with two -paira changeover
oo ta. Apphwe size 13% hich > 17 x ™.
We onderstand these are vaciun scaled. Two
tyers availablz &¢ (-b O-hum coil price £1-50; '.'A\
(700 ohms roil) price £1-75.

STC sealed relas. .\mm type 6945, sealed metal
CAR: Plug it but for 12y opcration (170 ohms cdil)

T and with 2 palrs normal upen contacts. £1-28.
" 3 WALL THERMOSTATS

© Wull mounting and in 3 handsoie plastic case.
(Cream and hel;:G) Adjustable by slider (lockahke)
and 173y be sct to control temperatyn- frewn
aronnd freezing through to 50°C, The stidc
pazel is cneraved and indicates (frost)
{warm) (very warm), etc The Lhemloam
will enntrel heaters, ete., ap to 15 amp
normal mains veltage a.nd ix Ideal Ior
living room, bedroom greenhousee
ete. Irice £1-65. Don’t miss this.

RADIO STETHOSCOPE
Easlest way to fuult find--traces signal from 2erial ta
spexker  when dg;‘.nil stops f""‘ ve found the fauhi.

TELESCOPIC AERIAL U= it on Ludis, eI i

wit two Apceing
SETERT T 5 -{ZLD’O

and all parts ibeluding probe tube and
transmitter. Chrome plated~—  ¢rveral carplecs. £2:20 twin stetho-set
six sections, extends from 73 to |pagead of earpizce §3p extra poet and

47in. Holc in botfom for GBA screw.  jna 70p
42p. ENGCELED MO BEL FOR F . 55 20 WATT CAMPING LIGHT
EXTRACTOR FAN SWITCH TRIGGER MATS Ajso makes good car emergency light. This uses
Cleans the air at the mte of standanl 2 {oot 20 watt tube and operates from
10,000 cubic ft. per hour. *=n thin 1§ audetectable wnder carpet but wlli gwitck on & a I2v. var battery drawing appmox. TA. This gives

Sultable for kitchens, bath- with alightcst Dressure. Eor burglar alarma, shop doors,
tooms, factories; changing ~tc. 94in x 18lo £1-89. 18in x lmn £3-21,
roomy, ete., itano quletit ean & o

bardiy be heard. Compzct, 53°
SHORTWAVE CRYSTAL SET

chaing with 53" fan Llades.
KIt
B peoear. e \othough this uses no baitery it gives really amazn-
results. You will roceive an amazing assortment ot

ill'nmlnsllnn per awpflour of battery Life far In
excess 1o filament lampa and in tact to the minia-
ture 8.13 wart camping lxhts often offered.
Complete unlt réady 10 operate, in strong white
coamtiled mctial frame. These would norallsy
sell at £6, are unused but slighlly soilcd and =2
blades, sheet steel casing, pull offer theas at £4-50 plus 40p past and packing.
switch. malns connector, and

a h e «lntions over the 19253138 & 49 metre bands. Kit WINDSCREEN
r'h.i-:]-mmm Spr coulaitrs chassis front panel and all the parts. £1-25 WIPER
exv-tal ~arphens- 33p. CONTROL
Vary speed of your
THE TWENTYLITE dicians. AT parts
Fluorescent  Dighting  aniis with and ﬁm;tr;xcuuna ta
polyester choke aml 8nished white make. 22-43.

nudel, Lival hitchen,
badlway. porch, lifi. cfe.,
Vowzaliber] realy B install, Price 5220 + 4% P. & P.

enainel.
bradnoan,
with inhe

6 DIGIT COUNTER
Resettable, 40 ohm coil up

tn 25 impulses per umnd
It-équipment but guaranteed
perfoct, £2-20 exch.

4 digit counter as specified for
telephoue churge calculator 75p.

PRESSURE SWITCH
€ontaining & 15 smp. change over
switch operated by a dlaphragm
which in tam is opcrated by air
pressuire through a anall metal tabe.
The opcrating pressure is adjustable
bt 1y set to operate in approx. 10 io.
of watcr. These are quite low pressure devices sod
¢an in fact be operated simply by blowing tfnto
the inlet tabe. Origiual use was for washing
machines to targ off water when tul reach

MAINS TRANSISTOR POWER PACK

Deslgned to operate Adf ble ontpot Gv., Iv.,
1:* volts for up to G00mA {ch& B ‘mLing). Inl.es thc lace of any of the
lowing batteriey: i*1, PP3, PP4. T'F8. PP7, PP and ntbrru. Kit comprises:
mains tnmltormf.r roctifier, smoothing and joad resistor, copdensera and Instrue-
tions, Resl enips at only £1-10, plus 20p postage.

| CHiP RADIO
Ferranti's latest deviee ZN414 gives vesuld  betfcr than superhet.
completa  with technical notea and cireuits. £1-38 cach. 10 {or £11-11.

LIGHT SWITCH KIT

Lizht switch kif. Comprises photo reslstive cell, solid
th
@

S
ELECTRIC MOTORS

7 puwerful LAtery et ra aa taer] 1 Fup
and power models. Outpnt and types vary to
make them suitable for hundreds of different
Drojecta—tools, 107k, wodels, etc. All braod new,
revetrible and for i} to 12v. Bats, wiring dla-
grams Included. Post and VAT 3$0p.

Detatls of b
EREE" » bsitctuneios

HI-Q@ TUNER COMPONENTS

For experimeniing with the ZN41$.

KIT NO. 1. Pleasey Mivinturc Tuning Conleuser
with built-in W swit¢h and $in ferrltc slab and
itz wound MW cuil, T2p.

KIT NO. 2. Air rpaceu condenser Sin.
territe rod 1tz wourrd MW and LW cofls. g4p.
KIT NO. 3. Air spared TC with slow motion

Supplied

state trlay, resistors and condensar, Thia is mains operatel
and will switch up to 350W (1§ awmpy), price £1 with ir-
cuit. Much higher loads can be swilched If used 1o ¢on-
junction with relay type JBT which 15 also availablc
price §0p with circait.

Photo Resistivo cell monnted.cn switch plate with filter

vorrect jevel bot .no dnub& bhas many othu
atplhei Im’ln £1-38,

lz YOLT 1} AMP -
POWER PACK

' ] L m =
g{%\“:ﬁiﬁ‘ ifl'ﬂi.%o rod, with litz wonnd LW aod inu protectlve cover, £1 (u;lmgnnted) f :hﬂim“ a co.,ss'}!f;‘;v donble
KIT X0, 4. Permeability tuner with fast and  Loont iy S0 T i H §i 4 Smu i el

alaw motion drive and LW loading ooils, 50p. The abave kit made up ready to work and tested, £295.

0. & D 20D
Heavy Duty Mains Power Pack® Output voltage
(1

o J. BULL (ELECTRICAL) LTD. (5 i sis
Add 89 V.AT. 'n 0 oV Thistredlis flacst Mis bhg Sw e e

‘Send postage where quoted—other
itams, post free if order for these
items is £6:00, otherwise add 30p.

unit with dozens of w: p uscs. Qutput
voltage adjustment s very qoick—simply inter-
change purk on leads. Bilicon rectifiers and
smoothing by 3,000mF. Price £6-33 plus 65p posi.

{Dept. E.E.), 102/3 TAMWORTH RD.,
CROYDON CRO IXX.
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£} BARGAIN PACKS

2
-
Trannies €118 NN romer cranuiors (ke

SEHSASITE MK T

shorts.

71 Gy (s €1 Eﬁ’r Plastic FETS Fke 2N3819

Harlow, Essex est random test shows good EI

M yield. t t "

% Price inclusive of VAT £1 iaa P;“l]laspsqwef N;N transistors ec ronlc nl Ion el 8 9
ke unIest

* :'“'I shnp open 9°5.30 £1 250 mixed capacitors. ol

on to Sat. £1 500 mixed resistors,

Post & Packi 15 £] 2S5 porcntiomericrs.
phe AL +* Any 5 pack: £4.50 &
p. & p. 10p per pack_

Betteron all points ?%”"
Because you keep your points!

The SPARKRITE MK.2 is a full capacitive discharge efectronic system.
Specifically designed 10 retain the points assambly  with atl the
acantages snd nane of the ditsdvantages. No misfire bacause contser
breaksr bounce i sliminated electronically by 8 pulse =
suppression gircuit which prevents the unit firing if the /.,/ Oy

We stock a large range of electronic semi-
conductors at competltlve prices, Qur
new 74 catalogue is now available at 20p.

s points bounce opan at high rpm. Contact breakerbum s«
Electrolytlc P 7 ::::nmeico::2:::h shmu\a:‘ed by reducing the cuwrent ta about 1/50th of

- X norm, thus avoiding arcing. But you can still revery
CapaCItorS &:?E\Lu‘;:;khfgzorﬁ 3o 27 ] ;-orrml Wnition if need be. In seconds. 1f peints
6:3 VOLT | 16 VOLT | 40 VOLT S-nsl= 13p. Dual gang (sterec) ooy Yorican gt £
SuF =) o bk Bnywhece. All theds advantages,
?SgyF g{: %%82? i?: ?ogup : Sm;le type with D.P. switch ®Fitted in 15 minutes. ® Up 1o 20% batter fuel
470uF 1ip | 1000u4F 17p | 684F  10p 26p_ <onzumption. @imtant all weather starting, ®Cleaner
6804f I3p | 15004F 259 | 2204F |1p - plugs  they last 5 times longes without artention.
15004F 1Bp | 2000uF 43p | 470:F 19p Varoboard :Fatm accelgration. @ Faster top spesds.
22001F 18p 6804F 25p o 0-15 ©-t Coit and battery last longer. @ Efficient fusl
33004F 26p | 25 VOLT 1000, 25w g N e e burning with less air pollution.

104F 64 | 2200uF 44p e 22 The kit ; 7
10 VOLT |22:F 6l e compnses
a7uk ip | 374F  6ip | 63 vOLT L oE everything needed
[00uF &sp | 1004F 8p| Iuf  6lp 38p 28 e 9
2204E  Bp| ISO4F  8p| 2-2uF &ip % 99 ¢ady drilled scratch and rust resistant cese,
330uF 10p) 220u4F 10| 4-TuF 6ip 0p :I?OS metalwork, cables, eoil eonnectors, printed ‘
470uF_10p § 470,F ;s" f'B”F ﬁp Pin insertion cool EP 82p f:;:\:lf;x:rrd-l:::r:::lu:jl:s:-:I(Iwmr‘ §)
F 0nF OufF
1o 1on | anur, 20| 250F &5 SRR o MSInUCtions to make positive oOf Negasive /
2200,F 24p | 22004F 39p | 684F  10p e 22 RO b Bosoctpeial izhog ¥
50004F 68p | 1004F 1lp Rl L .
16 YVOLT N 1S04F 13p WE SAY IT 1S THE BEST SYSTEM AT
I15uF  &ip [ 40 vOLT | 220uF 19p Resistars ANY PRICE! AT
A3uF 6lip| 6:8uF 6;p | 3304F 22p + watt S% crbonr Ip PRICES S S ion,
1504F 6&ip | 154F  6ip | 4704F 26p § wart 5% crbon Ip DIY XKetoniy £30°93 et VAT sna P & P S
150uF  8p | 314F _ 6ip | 1000uF 44p | ware 10% carbon 3ipn A. Buift Unit £13°86 T and P >
= mo“: oty L wel, VAT and P & P =

MULLARD POLYESTER CAPACITORS C280 SERIES to fix 21 cars wath coil/distnbutor ignition up to B e =
250V P.C. mounting: 0-0F, 0-0/5uF, 0-224F, 33p. 0-33pF, 0:0474F, 0 -068uF, &g'::,‘ wp:!'v unas tor anv peirol engimed vehecle [hos, =
:Pm?F Il”fv 1#!;1‘2 i;.uF 0:-224F, 5ip, 0-33aF. 7p. 0-474F. $ip. 0 6BuF. 12p. motorcycle B1C] with con/eontact breaker igoition. Order NOW

Detarls on taguest Call i and sée ut 101 3 demonsiration. direct from:—

ELECTRONICS DESIGN ASSOCIATES
(Dent EE.10)82 Bath Street, Walsall W51 3DE Phone 33652

2-2uF, 27p,
MULLARD POLYESTER CAPACITORS €296 SERIES
- 400V: 0-00)uF, 0-00154F, 0-0022uF, 0-0033uF, 0-00<7uF, 2-.p 0-0568uF
0-CtuF. Q-015xF, 0-022uF, 0-033uF. 3ip O-047uF. 0-063pF. O- 1pF, 4+p.
0-154F 65p. 0:224F, Bip. 0-334F, 12p. 0-47uF, 14p.

Become 2
radio amateur.

1 Learn how to become a radio-

e  amateur in contact with the whole
—| 1 world. We give skilled preparation
for the G.P.O. licence,

-

Brochure, without obligation to: I
BRITISH NATIONAL RADID & ELECTRONICS SCHOOL, Dept. EEB l04 l
P.O. Box 156, Jersey, Channel Islands. |
BAMESRE ot JESE SR n i e oy 2. i
ADDRESS - - - Biock caps please |
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SUPPLIERS OF SEMI-CONDUCTORS TO THE WORLD
e \\?-&\\\\\\\\\\\\\\\\\\\\\\\\\\\%

L

X ShE Plastic Po

| Tl ‘ i Wer
Exactly as Internal telephone systems still In
everyday use where automatic intcrnal ex-
changes have notyet taken over. Availablie In
. 10 or 15 ways. Complate with circuits and
Instructions. Price of each instrument is inde-

pendent of the number of ways. Please phane
for latest details of cable.

£2:50 p.p. 350 e osrvnen

Extension Telephones
Ideal for childrens toys 709 ench P AP. 25p.

New X Hatch

Our new vastly improved Mark Two Cross
Hatch G tor la now avallabl

COMPLETE
TELEPHONES

Normal Houtehold Type

EX. G.P.O. only 99p Pae
eac!

TELEPHONE DIALS
Standard Post Office ftype. Guaranteed in ‘6

only OB, e
_,M///
Tested and
Guaranteed
Paks

BT# IN4007 Sil. Rec. diodes.
4 1,000 PIV lamp plastic sop

B Reed Switches, 17 long,
IO i'esin. n’l‘;h ;splsnd gng 50P
fype

These are 40W and 90W Silicon Plastic Power
Transistors of the very |atest deslgn, avallable
in NPN or PNF at the most shatteringly low
Sy prices of all time. We have been selling thesa
\ successfully In quantity to all parts of the

world and we are proud to offer them under
our Tested and Guaranteed terms.

= Range 1. VCE. Min 15. HFE Min 15,
B w0 wan HLER ey
§ 90 Waht 24p 2Zp  20p
§ Range 2. VCE. Min. 49. :-1_1:5 Min 40 _ el
\ 40 Watt 3p o 26p
\ 90 Watt 3%p @|p  3p
\ Please state NPN or PNP on ordar.

\ High Speed Maanetle Countars 4 digit (non-

§ reset) 24V or 48V ¢ x 1 x1in 3p p & p Sp.

Essantlal for alignment of colour guns on ail

calour T.V. recelvera. Featuring plug In IC's
2nd a more sensitive sync. plck-up circuit. The
case is virtually unbreakable—ideal for the en-
gineer's toolbox— only meagures 3" x 517 x ¥

Ready bullt s Complete h r
o199 “RE19h
oniy

(includes p. & p.but no batteries)

INTEGRATED CIRCUITS

N\J We stock a large range of 1.Cs at very cam-
\ patitive prices {from 10p each). These are all

\ fisted in our FREE Catalogue, see coupon
\ belov/.
\

METRICATION CHARTS now available
This fantasticalty detalted conversion calculas
tor cerries thousands of classifled references

Hls Mixed Diodes, Germ,
loo Gold bonded, ete. SOP
Marked and Unmarked.
H33 30 Short lead Transistors,
NPN Sllicnn Planar types

We have just d a large consi t of

19 1 a . LM380 IC's. These are specially between melrle and British (and U.S.A}
6 ‘ngag'ra:eéiMCclrsgzi?i Flip gi[.gshoer‘;rade and are marked with tha number measuremen:shol length, area, volume, llquld
Flops BMC 945 745, - measure, weights etc.
Thiz fantastic little 3watt audio IC oaly f
Hat 2 f;:“pnow:lrr!éaor;:;\ls}f;; requlras two capacitors and two potent e Packet Size 15p Wall Chart 18p o
He 4 ey 50p ] e e Pre =q';:,';‘;'l§',°',,“';2,,;°L",;*;=h;gd:;°g; Low COST DUEL IN LINE |.C. SOCKETS
n TBel p heard to be believed. 14 pin type at15p each} Now new low profile
2;:;:1;5':::10:5 Below P 16 pin type at 17p each [ type
H#d
4 3819 N Channel FET& e

2N3810 in plastic case

Pz Inmarked
Untested Paks

B1 Germanium Transistors
50 PNP, AF and RF i 50
B84 Germanium Diledes
I 50 M?n. glaisua type 50
BI3 00 Transistors, manultacturers
2 relects, AF. lr{; ;ﬂ. and 50
€IM3.

Be4 sl Diodos DO-7
!00 nla:::qul:. tao'OAQOO. SOP
OA202

ast Ioo Sil. Diodas sub. min. SOP

IN914 and IN916 types
H34 Power Transistors, PNP
]S Serm. NPNSSiIi:'an : 509
TC-3 Can.
H§T 3819N Channel FETs
lo plastic cas:ntype SOP

Our 1 complete with

special data and

price €& profects book :
f > Wa have a large selection of Reference and

- e - Technical Books in stock. Detalls are In our
latest Catatogue. Sand for it TODAY, uslng
the coupen below. N.B. Books are void of

A~ fen
nver ],nuu uu Send for i1sis of publicafions

Transistors T
inStock ur famous P1Pak

Wa hold a very large range of iully markad.
is still leading in value

tssted and guaranteed fransistors, power

transistors, diodes and rectifiers at very

compatltive prices. Please send for free
Full of Short Lead Semiconductars & Electronlc
Components, approx. 170. We guarantee at
least 30 really high guality factory marked

cefalogue.
Our very popular 4p transistors
Tranalstors PNP & NPN, and a host of Dlodes
4 Recfiflers mounted on Pﬁ‘rgted Circult Panels.

;YYEE "A"gN;‘ glillli:uﬁ ‘gllio:t.jTO-S can T

“B" PN con, plastic encapsulation h *

TYPE “E" PNP Germanium AF or RF 4 todleliogzcme
TYPE "'F"* NPN Silicon plastlc encapsulation Information on the Transistors.
TYPE G NPN silicon slmilar ZTX 300 range
TYPE “*H’* PNP_sllicon similar ZTX 500 range

g e £1-000|
TIITTERTEESS UHF gy
Make a rev counter] TV Tuner Units | soomess oo

\
§

P
P
P

Please ask for Pak P1.only D0p

T

//

/

i

/]

for your car Brandnewbyafamous 4 it
sccurate rev. counter for any car with PLEASE. Add 15p post.and packing per order

The 'TACHO BLOCK'. This encapsulated Pleasa add current VAT rate

bloy manufacturer

:;3";‘;:{“" ignitlon £|]00 OVERSEAS ADD EXTRA FOR POSTAGE
K l T Dept.D. 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX.

Data suw“ed £2' 50 BUY THESE GOOIIJS WITH ACCESS
FA TELEPHONE: SOUTHEND {0702} 46344.

-0 Re ;. No 820919
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nclair ambridée" kit,

Was £27-45.
Nowonly £14-95!

{INC vAT)

You save £12-50!

An advanced 4-function
calculatorin kit form ... Cambridge
The Cambridge kit is ey - Uniquely handy package.
the world's largest- R e 43" x2"x1%". weight 3% oz.
selling calculator kit. +Standard keyboard. Ali you
It's not surprising — no other need for complex calculations.
calculator matches the #Clear-last-entry feature.
Sinclair Cambridge in —)-G-Fully-flo_atnng_decnmal point.
functional value for money; s-Algebraiclogic. x
and buying in kit form, you *Four operators (+, —. x, =),
make a substantial saving. with constanton all four.

[ 3 +#Constant acts as lastentry
Now, simplified manufacture inacalculation.
and continuing demand mean ¥ Constant and algebraic
‘l/)v;acﬁg rggg&eeef}’;’g tshg ‘;:'t price logic combineto actas a

n oL For limited memory, allowing
under £15 you get the power complex calculgtions ona
to handle complex calculations calculator costing less
in a compact, reliable than £15.
package — plus the interest

: s #%Caiculatesto 8
and entertainment of building significant digits.
it yourself !

- ‘0 Clear, bright 8-digit
Truly pocket-sized ) \____ ol display.

With allits calculating capability, f‘ 7 //é/////////’j& %4 *Operates for weeks on
the Cambridge still measures just 7 ‘ /’K /

41" x 2" x 4L ". That means you can -f, i
carry the Cambridge wherever you % %W/ ’:// Ve
go without inconvenience —itfitsin / Y
your pocket with barely abulge. It 7
runs on ordinary U16-type batteries
which give weeks of normal use
before replacement.

Easy to assemble

All parts are supplied — all you need
provide is a soldering iron and a pair of
cutters. Complete step-by-step instructions are
provided, and our service department will back
you throughout if you've any queries or problems.

Total cost? Just£14-95!
The Sinclair Cambridge kit is supplied to you
direct from the manufacturer. Ready assembled,
it costs £21-95—so you'resaving £7 ! Of course
we’|l be happy to supply you with one ready-
assembled if you prefer —it’s still far and away
-the best calculator value on the market,

Features of the Sinclair
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The kit comes to you packagedina
heavy-duty polystyrene container. It
contains all you need to assemble
your Sinclair Cambridge.

Assembly time is about 3 haurs.

Contents:

1. Coil.

2. Large-scale integrated circuit.

3. Interface chip.

4. Thick-film resistor pack.

5. Case mouldings, with buttons,
window and light-up display in
position.

6. Printed circuit board.

7. Keyboard panel.

8. Eiectronic components pack
(diodes, resistors, capacitors,
transistor).

9. Battery clips and on/off
switch.

10. Soft wallet:

This valuable hook ~free!

If you just use your Sinclair Cambridge for
routine arithmetic —for shopping.
conversions, percentages, accounting,
tallying, and so on — then you'll get mote
than your money's worth.

Butif you wantto get even more out of it,
you can go cne step furtherand learn
how to unlack the full potentiat of this
piece of electronic technology.

How 7 It's all explained in this unique
baoklet, written by aleading calculator
design consultant. Inits fact-packed 32
pages it explains, step by step, how you
can use the Sinclair Cambridge to carry
outcomplex calculations.

— g et — ||

Sinclair Radionics Ltd, London Road;
St lves, Huntingdonshire

Reg.no : 699483 England

VAT Reg. no: 213 8170 88

A complete kit!

Everyday Flectronics, October 1974

Why only Sinclair can make you this offer

The reascit’s simple : only Sinclair—Europe’s largest electronic calculator
manufacturer—have the necessary combination of skills and scale.

Sinclair Radionics are the makers of the Executive —the smallest electronic
calculatorin the world. In spite of being one of the more expensive of the smalt
calculators, it was a runaway best-seller. The experience gained on the Executive
has enabled us to design and produce the Cambridge at this remarkably low price.
But that in itself wouldn't be enough. Sinclair also have a very long experience of
producing and marketing electronickits. You may have used one, and you've
almost certainly heard of them — the Sinclair Project 80 sterec modules.

it seemed only logical to combine the knowledge of do-it-yourself kits with the
knowledge ot small calculator technology.

And you benefit!

Take advantage of this money-back, no-risks offer today

The Sinclair Cambridge is fully guaranteed. Return your kit within 10 days, and ;
we’'ltrefund your money without question. All parts are tested and checked before
despatch— and we guarantee a correctly-assembled calculatorfor one year:

Simply fillin the preferential orderform below and slip itin the posttoday.

Price in kit form: £13:59 + £1-36 VAT. (Total: £14-95)
Price fully built: £19-95 + £2:00 VAT. (Total: £21:95)

To: Sinclair Radionics Ltd, London Road,
St lves, Huntingdonshire, PE17 AHJ I

e R e ._____._.._-I

. I

-L,made L W ‘:l

Name
Please send me TR T
[} a Sinclair Cambridge Calcuiator kit at
£13-53 -+ £1-36 VAT (Total: £14-95)

= []a Sinclair Cambridge calculatorready  Address

built at £19-95 4- £2-00 VAT
{Total: £21-95)

*] enclose cheque for£ -
out to Sinclair Radionics Ltd, and
crossed.

*p|ease debit my *Barclaycard/Access l

account. Account number _
PLEASE PRINT
EEND T4 I

L — - e I

*Delete as required.




- everyday
electionics

PROJECTS...
THEORY.....

MAKING MUSIC

The popularity of the electric guitar shows no
sign of waning. Even today we receive requests
for details of the Evervpay ErecTtronics Beta
Guitar published two years ago.

To meet this persistent demand we now
present an entirely new model, the EVERYDAY
EvEcTRONICS Delte Electric Guitar. Designed
specially for home construction this instrument
takes a novel and distinctive form. So it should
appeal to that strong individualistic streak that
most guitarists appear to possess. i

The electric guitar offers the means to employ
electronics in the process of making music
thereby opening up entirely different possibili-
ties in sounds. Electronic effects units and ampli-
fying equipment that make all this possible can
also be built at home. Suitable designs appear
frequently in these pages. So there are untold
pleasures ahead for pop and traditional music
types alike who build the Delta.

BE SECURE

Electronics knows no bounds. So from the joys
of music we now turn to something completely
different; from the romantic make-believe world
of entertainment to the harsh reality of every-
day life.

Those who value their property and posses-
sions—not to mention peace of mind—over and
above the expenditure of a few pounds and a
few hours labour will look with interest into
this months’ design for a Home Security System.
It has some interesting features, and the instal-

lation should not be beyond the capabilities of
the average handiman,

END OF TERM

Another Teach-In has run full course. Those
thousands of newcomers to electronics who have
diligently followed the series will have acquired
a good store of basic knowledge concerning elec-
tronic fundamentals, circuits, and devices.

‘They will also have acquired an assortment of
components as called-up for the Tutor Board
experiments. Many of these components can now
be put to permanent use in the building of the
Reaction Timer described in this issue. But if
practical skills are still lacking we advise waiting
until next month'’s feature on the art of soldering
can be studied.

MOST EXTRAORDINARY

Finally we must prepaire our readers for an
odd chap who makes his bow this month. The
Prof., like all of his ilk, must be allowed his
little idiocyncrasies. But his words and actions
will offer enlightenment to many who, like his
young companion and ardent fan “Bob”, have
newly embarked upon a study of electronics.

There’s no telling just what Ernest Eversure

‘will be up to next, so be sure to follow each

episode month by month!

Becaouse of prevci‘lingl'froductlon problems, no firm publishing date can be announced.for the November issue. Readers aré

advised to check reg

EDITOR F. E. Bennett .
ART EDITOR J. D. Pountpey ®

ASSISTANT EDITOR M. Kenward (]
P. A. Loates ®

arly with their ioca_l supplier from mid-October onwards.

8. W. Terrell B.Sc.
K. A. Woodruff

ADVERTISEMENT MANAGER D. W. B. Tilleard

€ IPC Magazines Limited 1974. Copyright in all drawings, photographs, and articles pubfiched in EVERYDAY ELECTRONICS is fully
protected, and reproduction or imitations in whole or part are expressty forbidden.
All reasonable precautions are taken by EVERYDAY ELECTRONICS to ensure that the advice and data given to readers are reliable.
We cannot, however, guarantee it. and we cannot aceept legal responsibility for it. Prices quoted are those current as we go to prets.
Everyday Electronics Fleetway House. Farringdon Street, London, E.C.4.  Phone: Editoriai 01-634-4452;: Advertisements 01-634-4202_
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_EASY TO CONSTRUCT
SIMPLY EXPLAINED

VOL. 3 NO. 10 OCTOBER 1974

FREE INSIDE EE DELTA GUITAR BLUEPRINT

CONSTRUCTIONAL PROJECTS

HOME SECURITY SYSTEM A burglar alarm for the home by P. H. Alley 542
GENERAL PURPOSE SWITCH For alarm or lamp control by J. Lewis 554
EE DELTA GUITAR A modern style electric guitar by Brian W. Terreil 558
REACTION TIMER  Simple circuit to measure short time delays by Phil Aflcock 564
GENERAL FEATURES
WRIST-WATCHES GO ELECTRONIC! Part2 by].B. Dance 548
PROFESSOR ERNEST EVERSURE The Extraordinary Experiments of. by Anthony J.-Bdssett 551
COUNTER INTELLIGENCE A retailer comments by Paul Young 553
RUMINATIONS by Sensor 557
WHAT DO YOU KNOW? Current 563
BRIGHT IDEAS Readers’ constructional hints 568
SHOP TALK Component buying by Mike Kenward 570
JACK PLUG AND FAMILY Cartoon 570
ELECTRONICS AT SCHOOL by T. R. de Ygux-Balbirnie 573
PHYSICS IS FUN Static electricity by Derrick Daines 577
! TEACH-IN 74 END OF TERM TEST Answers 578
PLEASE TAKE NOTE 578
DOWN TO EARTH Copper loss by George Hylton 581
READERS’ LETTERS From you to us 582
HELP! Some readers questions answered 582
Publisher's Annual Subscription ﬁa!e.‘itr’c]udtng postage’ : - - - —— -*4--1-
Inland £2.95, Overseas £3:00. International Giro facilities

Account No. 5122007, State reason for payment **message to SEE Us AT THE

payes". Address to Everyday Electronics, Subscription

Department, Cartton House, Great Queen Street, Londom, ‘ :
WC2E 9PR. Binders for volumes 1 to 3 (state which) and

indexes for volume 1 and 2 avaitable for £1.25 and 30p respec-

tively, Including postage, from Binding Department, at the OLYMPIA LON DON
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the home.
protected against an intruder.

HE number of burglaries increase year by
I year so presumably it is only a matter of
time before there will be an attempted burglary
on your home. The chance of the burglar being
caught and the stolen goods returned are remote
and just as you will have no idea as to the
burglar’s identity it is doubtful whether the local
police will have either, who, after all, are not
magicians. In any case even the event of sub-
sequent apprehension and perhaps the return
of your property may be relatively unimportant
compared to the ransacking and vandalism of
your home.

The answer then is to install burglar proofing
and stop the robbery at source. This can either
be in the form of a dog or in the form of an
electronic circuit.

The complete circuit which is capable of being
trimmed, modified or added to quite simply is
shown in Fig. [, bearing in mind that each
system will be subject to the features of the
building in which it is to-be installed and the
complexity and expense that the reader is
willing to undertake.

The main circuit is enclosed in a small wooden
box which can be placed in any suitable position,
such as the cloak cupboard.

OPERATION

Before operating ensure S1, is to TEST then
switch on at the mains. The neon should light
up and incidentally this light can be positioned
so that it is easily seen when descending the
stairs, prompting the first person who gets up
in the morning to switch off the system before
opening an outside door or window.

Should any door or window be open with S1
at test its associated microswitch will be closed

542

(cor_.ce ESTIMATED COST* )
FONDANCE o C OMPONENTS
NL including VAT,
£6.50

Each doorand window is

and a current, dependent on its resistor, will
show up on the meter ME1l. The meter reading
indicates which specific door or window is open
and saves the problem of having to check them
all. When all are closed the meter reads zero
and S1 is placed to alarm.

The system is now armed and if any door
or window is opened the associated microswitch
will close sending a pulse through C1 to the
base of TR2 operating RLA which completes the
circuit to the alarm bell via RLLA2 thus causing
it to ring. Under normal circumstances RLA
would ornly be energised for a second or two
dependent on the time constant of Ra, Eb, etc,
the input resistance of TR2. and Cl. However
on initial energisation of the relay C2, which will
have been charged up to line voltage when the
system was switched on, will now be connected
up to the base of TRl by RLAI1. This is con-
nected in a Darlington configuration with TR2
and will keep RLA energised for about 15-20
minutes. The system is thus latched om, and
reclosing the door or window will have no
effect. Only by switching off the power can the
bell be stopped before the time period is up.

Let us now cover the aspect of the alarm
being armed whilst you go out shopping, on

excluding case
and house wiring

*Based on prices prevailing at

time of going to press J
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Fig. 1 The circuit diagram of the Home Security 'System.

holiday, etc. First, and always first, S1 to test:
then to alarm if no meter reading. Now close
S3 which connects the positive line to the base
if TR3 which energises RLB in its emitter line.
Contacts RLB! disconnect all microswitches and
contacts, RLB2 disconmects the neon which
extinguishes, confirming the system is disarmed.

Leave the house and open S2, situated outside.
This disconnects TR3 base de-energising RLB
and thus rearming the system. Reverse every-
thing in order to get back inte the house. Note
that S2 does not necessarily have to be a con-
ventional on/off switch. It can be a plug and
socket. Removing the plug disconnects the
circpit and it would have to be a very shrewd
burglar to tie up the innocent looking socket
outside the house with your burglar system.

Note the sensitivity of S2 is effectively 3 times
normal since it is in the base circuit of TR3,
and exposure to an inclement environment and
slight corrosion will not render it unsuitable,
nor will the length of wire with its associated
resistance be detrimental. This is equally true
of the whole circuit, where under normal circum-
stances low voltage circuits and bad contacts are
unreliable as is so often experienced in bell
circuits and ordinary torches after months of
use.

INSTALLATION

Without doubt the main problem with the
installation is to get -all the wiring round the
house and into the garage (or outside) neatly
and with a minimum of surface wiring. Certainly
no wire should be capable of being seen or tam-
pered with from outside.
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If you are lucky enocugh to have a house built
or in the process of being built the wiring can
be completed before plastering the walls. At no
time concern yourself with the lengths of low
voltage wire involved as its resistance is im-
material as already explained. After completing
the wiring make a note of where the wires are
so that when subsequently constructing built-in
furniture you can avoid putting a nail or screw
through it!

For existing houses a cavity wall is a great
help and although a lot more wire will be used
most of it can be hidden in the cavity.

First decide where the wire will come through
the wall and then drill a hole about 15mm dia-
meter. This can be accomplished by using say
a 6mm masonry drill at least 130mm long after
it has been chucked (in order to get through the
inner wall into the cavity) then continue drilling
to enlarge the initial hole. The following pre-
cautions should be observed. Unless you know
exactly where the 250 volt mains wiring runs,
drill the first 25mm or so through the plaster
gingerly and with a light pressure.

Houses more than about 5 years old invariably
have the wire encased in conduit giving the wire
reasonable protection. The conduit used upstairs
to light switches and power points go up behind
the plaster into the loft from where you can
trace its path in the wall below. Nowadays mains
wiring in the wall has little protection other
than a covering of light gauge sheet metal.
Although it is not easily drilled through particu-
larly with a masonry drill, do not apply exces-
sive pressure when using an electric drill untl
you have cleared the plaster.
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As a personal precaution ensure the electric .

drill is earthed, stand on a rubber mat and use
rubber gloves. Once the hole has been drilled
make up a piece of wire in the form of a hook.
Tie a small weight to a length of string and,
from the loft; let it down the cavity by an
appropriate amount then swing it like a pendu-
lnm. Meanwhile the ‘‘assistant” downstairs
pushes the hook through in the wall, hooks the
string and pulls it and its small weight through
the hole.

Attach the wire to the string in place of the
weight, thread through the hole and haul it up
the cavity to the loft. If the wire is supple enough
the string can be dispensed with and the wire

D
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Components....
R1 500k
R2 4.7k
R4 300
Ra, Rb, Rc etc as required—see text—from
Al 3 W L 109 carbon SeE
Capacitors
SHOP
C2 250uF elect. 20V
C3 250uF efect. 20V
D1-D4 OAB1 or similar diodes rated at least
50V 50mA (4 off)
Switches & Relays
Sa, Sb etc miniature s.p.d.t. {or release to
S$1 s.p.d.t. toggle or slide switch
S2 s.p.s.t. key operated switch or may be
33 s.p.s.t. toggle or slide switch
RLA 10002 12 to 18V relay with one set of
open contacts (see text for additional
bell)
normally open contacts and one set
of normally closed contacts.
] ME1 10mA f.s.d. moving coil meter (almost
any size—see text)
LP1 neon indicator buib without series
resistor
secondary
FS1 500mA fuse and holder
matrix, materials for case or ready made case
approx 150mm x 125mm x 100mm, angle
mounting, connecting wire, 4BA fixings. Sock-
etsfor connection of microswitches—number

Resistors
R3 100k
1.8k to 18k in approximate 1-8kQ intervals
C1  10xF elect. 20V
TALK
Semiconductors
TR1-TR3 2N3707 silicon npn (3 off)
make) microswitches (see text).
made from plug and socket—see text.
changeover and one set of normally
RLB 10002 12 to 18V relay with one set- of
Miscellaneous
WD1 alarm bell, mains operated (see text)
T1 mains transformer with 12-0-12V, 50mA
Veroboard 11 holes by 9 strips, 0:15 inch
bracket for RLA, RLB, T1 and Veroboard
as required. May be any small two pole types.J
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itself, with a smail weight-at the end can be
dropped down the cavity and hooked. Attach a
socket to the end of the wire and fix it in place
over ‘the hole in the wall to give a neat appear-
ance.

Alternatively drill through the wall adjacent
to and at right angles to the window. In this
case a longer hook will be required as a concrete
lintel normally extends quite a few inches either
side of the window together with its damp
course. One last point to nmote is that the wire
cannot be laid horizontally at low level in the
cavity because of the tie rods connecting the
exterior and interior walls so it ends up as a
series of loops (see Fig. 2).

The ducts in a warm air central heating
system can be useful for hiding the wiring. To
get from A to B (Fig. 3) push a wire drain clean-
ing rod (or heavy gauge wire) along the duet
then attach the wire and pull it through. To get
from A to C tie light string firmly to a child’s
spring or battery driven car and send it along
the duct. It will fall down the vertical shaft te
be retrieved at C by the “assistant” who removes
the car, replaces it with the wire which is pulled
back through the ducting to A.

Another method is to take up the floor boards
at strategic points and use the drain cleaning
raod, or stiff wire, to pull the wire between the
joists (note the spaces between the joists the
run at right angle to the floor boards). Cut the
floorboards at an angle in Fig. 4 as close to
the joist as possible with a key hole saw. Before
replacing screw pieces of 2 x 1, battening to
the joists as additional support, see Fig. 4b. It
is suggested that the piece of floorboard be
screwed back into position, both for ease of sub-
sequent removal and to avoid squeaking.

To get the wire out of the house without
running it on the surface can be difficult. One
way round the problem is to drill 2 hole in the
wocden post of the outside door and fix in a
key operated switch. Alternatively place in posi-
tion two metal studs about 10mm apart on the
outside surface of the door joint and make and
break the circuit with a small magnet see Fig. 5.
Note S2 and S3 can be replaced by one switch
entailing a little more inconvenience, i.e., close
the switch from outside the house before switch-
ing the systém on. Leave the house and open the
combined S2 and S3 to break the circuit.

As previously mentioned each opening ex-
ternal window and door must be fitted with a

‘microswitch to “guard” it. This is best done

with changeover switches since these are readily
available and the type required are release to
make. These switches are available in miniature
sizes (e.g. 12 x 8 x S5mm), can be fixed against
the window or door and painted to match the
decor. Once thus installed they are unobtrusive
and not easily seen by the burglar. Installation
of switches for doors and windows is shown in
Figs. 6 and 7.
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HOME
SECURITY

Fig. 2 (left) Wiring of
windows and doors
through the cavity walls.
The tie rods prevent
direct connection.

Fig. 3 (above) using warm-air
ductingto house the wiring

Fig. 5-(above) One method of arranging
S2.

Fig. 4 (left) Miethod of cutting and re-
placing part of a floorboard to facilitate
wiring.

Fig. 6 (left} Arrangement and wiring of the
microswitch to protect an inward opening
door.

Fig. 7 (right) Micro-switch arrangement for
a hinged window. Sliding windows can be
arranged with an operating bracket similar
to thatinFig. 6.

SWiTCH
OPERATING
BRACKET




TR1R2f3 UNDERSIDE
VIEW

& W=WIPER  Nc=NORMALLY CLOSED  No=NORMALLY OPEN

Fig. 8. The cdﬁstructjﬁn and wiring of the Home Security System.
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CONSTRUCTION

The main circuitry for the unit can be housed
in almost any case that ha_sf-'_room for the relays,
switches and MEl—the size, 0of ME1 is unimpor-
tant provided the ImA divisions can be easily
seen so that the offending window or door may
be located. It is a good idea to make a list of
meter readings and windows/doors, etc., so that
everyone can use the unit easily, e.g., lmA front
door, 2mA hall window, 3mA front bay window,
etc. e

The smaller components are mounted on a
piece of Veroboard as shown in Fig. 8, and this
is then mounted in the case, and wired to the
remaining ceimponents.

A socket can be provided for comnecting the
external wiring and this and the sockets around
the house can be almost any small two pole
types, e.g., phono, jack, DIN. The wiring to the
mains and the alarm bell can be comnected
directly into the unit and taken to the appro-
priate points.

DESIGN

Some points concerning the ‘design may be of
interest to those who already have suitable com:-
ponents to hand. First the two-relays which
should both work reliably from the same voltage
and RLLA should have a coil resistance of at least
500 ohluns so that its operating current will not
exhaust C2 in too short a period. The value of C2
can be altered to change the “on” time of the
alarm. Increase C2 to increase thé time and
vice versa. :

The values of resistors Ra, Rb, étc,, plus Rl,
require some comment. The lowest micro switch
resistor must be at least ten to twenty times the
resistance of the whole wiring so as to make
the latter immaterial. If a 1mA spread of read-
ing is taken to be a minimum to avoid ambiguity
of readings this allows a total of 10 different
resistors evenly distributed between minimum
and maximum (for the 10mA meter), maximum
being about 18 kilohms, which means the lowest
would need to be 1-8 kilohms and the other
resistances in 1-8 kilohm steps, some of which
would have to be made up from two resistors
in parallel or series owing to them being non-
preferred values. These values do not of course
have to be accurate and 25 per cent tolerance is
quite adequate.

Finally as there are more than 10 doors and
windows in my house some have the same.resis-
tors and give the same reading but they are
grouped so that a certain reading could mean
that for instance, any one of three adjacent
windows was open. This does not detract from
its basic convenience.

Resistor Rl is used simply to get rid of small
charges which may build up in Cl. This was
found to occur without Rl and could be due to
the long lengths of wire acting as an aerial,
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Transistors TR2Z and TR3 can be either silicon
or germanium but TR1 should be silicon for a
low I.,, which would be amplified by TR1 and
under adverse conditions could be sufficient to
energise RL.A. Finally D3 and D4 are traditional
transistor protection diodes against fransient
reverse voltages induced in their respective
relays when switching on and off. These can
be small signal diode types of no specific
denomination.

MODIFICATIONS

Instead of using the mains power supply two
PP3 batteries in series could be used instead or
in conjunction in case of power failure. However
if there is a power failure the bell will not ring
which means using a low voltage bell and inde-
pendent hattery.

If you have a friendly neighbour, a $mall low
voltage bell with its own battery power could be
installed in his house connected into your system
though it may be a quick way of losing a friendly
neighbour if there are too many false trigger-
ings. Better to get him to install a burglar alarm
system and then the undertaking will be mutual.
This feature would of course entail an extra pair
of normally open contacts on RLA.

One modification installed by the author was
to place a slide switch underneath the lip of
the window sill in each bedroom, connected in
series with the adjacent microswitches (see Fig.
9). Opening this switch effectively takes the
associated micro-switches out of circuit so that
for instance, a bedroom window could be opened
at night without having to switch off the main
system. However this entails rigid discipline,
particularly where children are involved. It is
easy to forget to switch off before opening the
wimndow, thus setting off the alarm or forgetting
to switch back on when reclosing the window,
leaving the associated micro-switch out of circuit
which would not be picked up subsequently by
the meter reading. :

The system has never triggered off mys
teriously and now my young children are used
to the simple and acceptable discipline required,
accidents are very rare and justifiable as a sub-
stitute for a periodic system check which I

forget to do anyway. D
0 SWi1
et = " S
|BEDROOM 1] 1 [BEDROOM 2]
1 1 woow
” .= MICRO SWITCHES
Sa Sb . Sd
Ra Rb Re “Rd

i/ L Fig. 9 Modification

o to enable windows
I \V/{ to be opened with
ADDED SERES Swirckgs - 1arm on.
UNDER WINDOW SHLL
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HE second and last part of our look at modern
electronic timepieces.

QUARTZ CONTROLLED TUNING FORK

The Bulova Cempany originally marketed an
Accuguartz watch using the Beta 21 movement,
but their new thinner Accuguartz employs a
quartz oscillator to control the freguency of a
tuning fork movement. The 32,768Hz oscillator
frequency is divided by a2 CMOS integrated
circuit to produce pulses which operate the
341;Hz tuning fork movement. The latter
operates normal watch gearing as in the Bulova
Accutron watches. :

The new Accuquartz models became available
in Eurcpe towards the end of 1972 at prices
from £135 (stainless steel) to £675 (gold with
a gold bracelet). A range of models is available
for both men and women, the accuracy being
quoted asi to 2 seconds per week.

MOTOROLA KITS

Motorola Timepiece Electronics supply kits
containing three parts to large watch manufac-
turers. Each kit contains a 32,768Hz encapsu-
lated quartz crystal, a CMOS integrated circuit
and a miniature stepping motor. The watch
manufacturer is free to choose the design of
the other parts which include the watch dial

BULGVA ACCUQUAHTZ® MOVEMENT
(PRIME ELEMENTS)

i A BATTERY COIL
‘ - 7 3 ASSEMBLY
component | | ~ . QUARTZ
caiL f 2. T A CRYSTAL .
ASSEMBLY 4w TUNING FORK-— 4 CANISTER-]
REAR SIOE DIAL SIDE

Some of the major components ‘of the -Bulova
Accuquartz movement
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and hands, gearing and the power cell.

The integrated circuit divides the oscillator
frequency by a factor of 2% to produce 0:-5Hz
pulses which drive the stepping motor. It con-
tains 312 transistors on a chip 2mm square in
a5 x 6-25 x Tmm ceramic package and requires
a current of about SpA. The output pulses cause
the motor to rotate through 180.degrees once
per second and this can be used to make the
second hand -of a watch jump forward at this
frequency.

THE ASTROQUARTZ

A watch for men known as the Astroquartz
is produced by the Junghans Company of
Schramberg, Germany. It employs a 32,768Hz
quartz oscillator, the quartz crystal itself being
shaped rather like a tuming fork with two
prongs:

The oscillator frequency is divided by an
integrated ‘circuit containing over 200 circuit
elements on a 1:6 x 2-1mm chip which con-
sumes about 8xA at 1-3V. The circuit produces
output pulses at a frequency of 1Hz. These
pulses drive an eleciromagnetic vibrator which
moves the centre second hand twice per second.

The total current consumption is about 14zA
from the 1-3V T50mA-hour battery. Tempera-
ture changes in the 20 degrees C to 30 degrees C
region cause timing errors of less than 0-1
second per day.

THE MEGAQUARTZ

The Omega Division of SSIH (Société Suisse
pour 'Industrie Horlogére) in collaboraticn with
the Batelle Institute has developed a model
which is claimed to be the most accurate wrist-
watch yet designed. The accuracy is about 1
second per month. This watch, which is known
as the Megaquartz 2400, is in production and is
expected to be available at prices from about
£425.
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The interior of the Junghans Astroquariz.

The Megaquartz watch employs an AT cut
guartz crystal operating in a shear mode at the
very high frequency of 2,359,296Hz. A CMOS
integrated circuit manufactured by the Intersil
Company is used as an analogune divider to
reduce the frequency to 1Hz. It employs about
400 transistors om a chip 4mm?® in area. The
output pulses drive a step-by-step percussion
motor.

This watch is constructed in modular form
for convenience in manufacture and servicing.

QUARTZ DIGITAL WATCHES

Quartz controlled watches with a digital
display have recently appeared on the market.
They employ no moving parts whatsoever and
‘provide an accuracy which is usunally about one
minute per yvear. Up to the present time two
forms of digital display have been nsed in wrist-

watches, namely electroluminescent diodes and

A much magnified view of the integrated circuit
employed in the Junghans Astroquariz.
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liquid crystal displays. The choice of display is
determined largely by the power required to
operate it.

The Omega Time Computer watch employs
gallium arseno - phosphide electroluminescent
diodes to provide a display in red digits. This
watch is expected to be available in the UK at
around £300. A similar watch known as the
Pulsar is available from the Hamilton Company
in the USA (but not in Europe).

A 32,768Hz quartz oscillator is employed in
these watches with a CMOS integrated circuit
manufactured by the Intersil Company contain-
ing 1,238 transistors on a 3-8 x 3-8mm chip.

A button must be pressed when one wishes
to read the time from one of these watches. The
hours and minutes are then displayed for 1-25
seconds, but if the button is held down, the

The Omega Time Computer.

seconds are displayed unmtil it is released. The
watches are powered by two silver oxide cells
which have a life of at least a year provided
that the average number of readouts does not
exceed about 25 per day. These watches can
withstand shocks of 2,500g and have a scratch-
proof face of synthetic ruby.

Electroluminescent diodes have the advantage
that they have been well tested and should have
a very long life. In addition, they are easy to
read in low ambient lighting or even in complete
darkness. Their main disadvantage is that the
current taken by the display is too great to
enable the time to be continuously displayed.

The ambient light intensity is automatically
measured and the brilliance of the display is
adjusted accordingly to minimise curreni con-
sumption at low levels of ambient lighting.
Nevertheless, the watches may have to be
shaded with the hand in conditions of bright
sunlight.
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LIQUID CRYSTAL

A liquid crystal system does not emit light,
but merely reflects different fractions of the
incident light from different parts of the display.
The current required is therefore extremely low
{typically about AzA at 15V). Such watches can
display the time continuously. In contrast to
diode displays, liquid crystal watches cannot be
seen in the dark; indeed, a moderately high
ambient light intensity is desirable.

There is still some doubt about the life of
liquid crystal displays, but most manufacturers
seem to be offering guarantees of some years.

‘Any failure manifests itself as a gradual deteri-

oration in the clarity of the display, but some

" types may have an indefinite life.

The liquid crystal display is formed by apply-
ing an electric field across a suitable nematic
chemical. The field is applied by suitable seg-
mented electrodes so that it is in the shape of
the digits to be indicated. As the crystals come
intﬁ alignment, they reflect back the incident
light.

TRANSPARENT HARDENED TOP GLASS

ELECTRODE

g

D L~ Y ELECTRIC
27 L =l 4
IV ol

S N

ELECTROCE TRANSPARENT OPAQUE WRITE
MIRROR LIQUID CRYSTAL LIQUID CRYSTAL

Fig. 9. Basic liquid crystal reflected light readout
system.

An alternative system is shown in Fig. 9 in
which a mirror is placed behind the display so
that light is reflected back to the viewer at those
places where no field is applied. Nematic
materials cease to show liquid crystal properties
above a certain critical temperature. In the case
of one watch (manufactured by the Gruen Com-
pany) this temperature is about 55 degrees C;
a rise in temperature should cause no problems,
however, since the normal properties of the
display return on cooling.

Watches which employ a liquid crystal system
to display the hours and minutes {with a colon
flashing the seconds between the hour and
minute digits) are available from a few manu-
facturers. The Microma watch contains some
1,500 transistors on a chip 1/75 sguare inch in
area. At £79 (from Rastra Electronmics Ltd,
Hammersmith W§), it is one of the cheapest
quartz controlled watches which has come to the
attention of the author.
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A similar watch produced by the Optel Cor-
poration in the U.S.A. is expected to be mar-
keted by Avia (Société de Garde-Temps) in the
UK, in the near future. Another watch of a
similar type will soon be available from Gruen
Industries Inc. under the name Teletime (UK.
agents: Verity Time Co. Ltd, EC1). The quartz
oscillator operates at 32,768Hz.

Another type of liquid crystal watch has beén
designed by Ebauches S.A. in collaboration with
Texas Instruments. It provides a continuous
readout of the day of the month, the hours,
minutes and seconds all in the form of digits.
The watch is powered by two 1:35V mercury
cells. It is expected to be available from
Longines in the near future.

ALARM WATCHES

The watches which have been discussed so
far have employed electronics to provide greater
accuracy than a conventional watch without any
winding of a power spring. The Nepro Company
of Switzerland have employed electronics in
watches for an entirely different purpose,
namely for providing an alarm. At present this
Company offers two types of watches with an

:lHtw'nr'ﬁfm'fg'l

Omm‘l

The interior quartz crystal enclosure and display
of the Ebauches S.A./Texas watch.

electronic alarm which are known as the Elevox
and the Memotron. The Elevox is especially
interesting, since the sound is produced by the
vibration of the glass of the watch.

These watches employ 1-5V cells which have
a life of about a year with normal use. Although
the current taken whilst the alarm is sounding
is only 8 to 12mA, the sound imtensity is nor-
mally adequate to be heard in a busy street,

As the prices of integrated circuits fall and
the cost of labour rises still further, it seems
almost certain that a much greater proportion
of the watches produced in the world will be
electronic ones.

Finally it is interesting to note that a recent
American report on the solid state watch market
predicts that 4-78 million solid state digital
watches will be sold in 1980, a 1,600 per cent
increase on the 1973 figure. =
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The Extra-
ordinary

Proies ‘

Ernest

Eversurc %
by Anthony K

Professor Ernest Eversure, or the Prof. as his friends cail him,
has been experimenting in electronics for more years than
anyone can remember and we thought that you might like to
hear of, and perhaps repeat, some of his extraordinary experi-
ments. Anthony J. Bassett will be recounting some of the
experiments every month so why not follow the Prof’s work
and learn along with young Bob, his friend.

HE Profesor was seated on a
high stool in his laboratory,
eagerly devouring a peculiar
soupy mixture from a bowl on
the nearby workbench. It was one
of his own special formulae for
healthy food; partly responsible,
so the Prof. claims, for some of
the ingenious ideas inspiring the
Professor’s Extraordinary Experi-
ments!

The Prof. is a small, cheery
looking fellow; nobody seems to
koow the Prof’s age. He looks
quite at home amongst the masses
of amazing scientific equipment
set up all around.

Seated near the Prof. was one
of his many friends, Bob, a young

experimenter who was visiting

the laboratory. He looked sus-
piciously at the contents of the
Prof’s bowl.

Suddenly the Prof. dropped his
spoon and leapt into the air with
a loud yell. His head missed the
nearest lamp by a mere fraction.
Landing safely, he grabbed Bob
by the shoulder. “I've got an
idea!” he shouted excitedly,
“Come on, let’s try it!”

Hurrying along energetically,
the Prof. took the amazed Bob to
another part of the laboratory.
"Tt’s an idea for the Musical Note
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Generator circuit you were in-
vestigating.”. he said. Bob had
built a two-transistor circuit for
generating an audible note (a dia-
gram of his circuit is shown on
page 552).

The pitch of the note produced
by the oscillator is determined by
the control resistor VRI. Bob
wanted to build a simple key-
board or note-selector to fit in
place of VR]1, and if possible to
do some simple experiments with
different ways of tuning the
circuit.

The Prof. mixed a small
quantity of very finely powdered
graphite with a small quantity of
quick-drying varnish to give a
thin dark-grey paste.

The Prof. placed this paste i
a small jar. “We are going to use
this mixture to make some very
special devices,” he said, “T will
show you how to make your own
microphones, gramophone pick-
ups, and all soris of interesting,
useful and easily-built gadgets.”

“This is really exciting” said
Bob, “will it help tune my Musical
Note Generator too?”

“Aha!” said the Prof., “for that
I will show you how to make some
very special resistors!” Picking
up a hacksaw, he cut off a piece

) Bassctt

of Paxolin about 25mm long
by 12mm wide, and drilled a small
hole near each end to fit a small
(say 6BA) nut, bolt and solder
tag. He rubbed one side of the
Paxolin with fine emery cloth or
sandpaper to remove the gloss.

While the Prof. soldered a few
inches of wire to each tag, Bob
asked, “Does this mean we can
make some of our own com-
ponents? This is something Tve
wanted to try for quite a while!”

“Yes,”” said the Prof., ‘it is
quite easy to make many elec-
tronic components yourself. Even
for somebody quite new to the
subject, many of the parts you
need are easily made without
special skill or expensive equip-
ment.”

Meanwhile he had assembled
the piece of Paxolin together with
the nuts, bolts, solder tags and
bits of wire.

“There is enough mixture in
this jar to make dozens of re-
sistors, and the price of this mix-
ture is only a few pence.”

Dipping a small artist’s paint-
brush in the graphite mixture, the
Prof. painted a small ring round
the head of each bolt so that theé
mixture contacted both the ring
of the solder tag and the surface
of the paxolin where it had been
cleaned by the emery paper.

Then he painted a line about
3mm wide joining one ring to the
next. Setting the Paxolin carefully
down, he explained to Bob,
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R1 33kQ
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Capacitors
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Transistors
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TR2 BC109 silicon npn
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yR1 250k potentiometer
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Photograph of the resistor the Prof. mrade to use with Bob's

Musical Note Generator

“Graphite conducts electricity
quite well, and most resistors are
made of carbon in the form of
graphite. The graphite is mixed
with an adhesive material to bind
the particles together. For this
experiment we are using quick-
drying varnish to bind the
graphite particles into a track
which will carry electrical current
from one solder tag to the other.”
He went on to explain this to
Bob in more detail, and after a
few minutes had passed, with the
Prof. giving answers to some of
Bob’s questions about resistors,
the varnish was found to be dry.
“Now that the varnish is dry,”
said the Prof., “we should be able
to connect this resistor we have
just made, to your Musical Note

Bob switched on his Musical
Note Generator. A.musical note
was immediately produced in the
earpiece; it was not very loud,
but could easily be heard in the
laboratory. By adjusting the con-
trol VR1, the pitch of the note
was caused to rise and fall over
a few octaves. Then he switched
it off, and bosrowing one of the
Prof’s soldéring irons, he removed
VR1 and replaced it with the
Prof’s experimental resistor.

When he switched the Musical
Note Generator on again, both the
Prof. and Bob were rewarded by
the sound of a steady musical
note from the earpiece. It
worked!

The Prof. and Bob were both
teally pleased, and the Prof. said,

“Can we make all sorts of
different resistors ourselves?”
asked Bob. -

“Most varieties can be made
quite easily,” observed the Prof.,
“resistive powders, pastes and
compositions, flexible resistors,
elastic resistors, fusible resistors,
water soluble resistors,” and
Bob’s eyes grew wider as the
Prof. reeled off a huge list with
such delicacies as ‘“‘decrepitating”
resistors and all sorts of interest-
ing items.

Before the Prof. could finish
this huge list, there came a
peculiar whirring sound from
amongst the nearby equipment.
Strange footsteps which did not
sound human! A wierd piece of
equipment, covered in dials and
lights, came shuffling ominously
towards the Professor, waving
metal arms and pincers, and
emitting strange clicking and
whistling sounds.

Bob dropped everything and
made for the exit. He made it to
the door, but half way through,
he turned and dashed back into
the laboratory. Could it be there
was something even worse out
there?

Generator and observe the “The next thing is to produce a
result.” range of different resistor values.” Continued next month!
T B e e T 0 A0 A

BY PAUL YOUNG

...Counter Intelligence

A retailer discusses component supply matters.

T HE component retailers on the
whole are a pretty uncom-
plaining crowd, considering how
their lot has deteriorated over the
years, but at last the time has
come to ask you to shed a tear
for them!

In understanding our problems
who knows, it may make your
own more tolerable!

GOQD OLD DAYS

In the old days, all we needed
to stock was a few valves, resis-
tors, capacitors, the odd speaker
or two, and a handful of trams-
formers. All readily available
from about a dozen different
sources. Then along came - the
transistors, and the range of
everything, doubled, trebled
quadrupled, overnight.

In addition, were diodes in
about twenty different varieties,
thyristors, thermistors, fe.t’s,

fetron’s and triacs.
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In place of the simple electro-
Iytic and paper capacitor, we
suddenly had, tantalum, polyester,
polystyrene, metal foil, mixed
dielectrics, and many others to
contend with.

NEW DEVICES

We had hardly got our second
wind, when stereo arrived, neces-
sitating the stocking of weird
ganged potentiometers, logs, lins
and anti-logs, all in variousvalues.

The next thing we found was
that due to transistors, all our
coil stocks were useless, and so too
were our transformers, and as to
our potentiometers and resistors,
we had vast stocks of the wrong
value! In by-gone days, we sold
a dozen 2 megohm potentiometers,
to every one 5 kilohm one, now
suddenly, everyone wanted the
latter, while the large stocks of
the former just collected the dust.

And finally, while we were still
reeling from all these unkind
blows of fate, along come ic.s
which are still proliferating.

I don’t know what the suicide
rate among cemponent dealers is,
but the stomach ulcer rate must
be un-commonly high! Our only
hope of survival, is to narrow the
field on what we sell. This means,
that vou, the customer, will have
to deal with several shops to get
all your reguirements. It is un-
fortunate, but you do see our pre:
dicament?

The next problem to torment us
was difficulty in obtaining stock.
First of all the colour television
boys, casking in on the boom, were
placing such vast orders for bits
and pieces, that we were left out
in the cold. To accentuate that
problem, the petrol shortage,
caused a shortage of plastic.

Like the Dance of the Seven
Veils, 1 keep the worst torment
411 last. All these splendid maga-
zines like EE and PE are churp-
ing out month by month, mouth
watering projects. We have all
the bits, within arms reach, but
we cannot attempt one of them,
because we have no time!

553




GENERAL PURPOSE

; &echam SWITCH

By J. Lewis

A versatile circuit that can be used to
switch alarms, lamps, heaters etc.

“T"HE beginner in electronics, and sometimes

even the hardened professional, is often
placed in a quandary. Whilst he sits theorising
about the modifications he is planning to make to
some intricate piece of test gear he is rudely
interrupted by the woman in his life. Be it his
wife or mother, whe wants to know when he is
actually going to build something that (a) works
(b) is useful and (c) whigh ke wunderstands.
Ignoring the manner in which the gquestion is
phased out must usually admit, secretly in
one’s own conscience, that she does perhaps have
a minor valid point.

In order to preserve the peace you ask her
what she wants. Usually its some simple device
like a rain alarm, or something to switch on the
porch light at dusk. In any case what will she do
with all the time this device will save, think of
all the spare time she gets in any case during the
day. Pity that you can't stay at home to do the
housework as it would mean you could spend
much more time on electronics.

Off to the reference books and back copies of
magazines to see if there is any inspiration there.
If not then you have to sit down and actually
design this circuit which after all is just to keep
her quiet.

USES

. By now you may have been wondering what
this article is all about—well we've all been
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through it and its about time we united and
passed on tips on how the “enemy” can be kept
happy and still leave us alone. In this article is
described in detail a very useful electronic switch
which will, with minor meds, do most of the jobs
needed. It can be used as a rain alarm, as a
timer, or as a light or temperature switch.

Witk a little ingenuity the changes can be
rung to solve most problems and to fulfil a
variety of applications. It also means that you
may need only to build one basic unit, the rest
can be added when needed by cannibalising the
previons one. Thus you can save yourself an
enormous amount of time, all the three criteria
mentioned above are met, the woman will be
happy and you will be able to spend the gained
time in your own chosen fashion.

THE CIRCUIT

The basic circuit is shown in Fig. 1. It is a
fairly standard sort of configuration which is
very reliable and not too particular as to com-
ponents. In order to understand its operation
all one needs to remember is that a transistor
Is a switch—current can only pass between the
collector and emitter if the base is at least 0-6
volts more positive than the emitter. If it is

(o= IR BFTIL
R ESTIMATED COST*
‘:‘gng‘\“‘ce OF COMPONENTS

oNL including VAT,

£1.50 basic circuit
excluding case

*Based on prices prevailing at

time of going to press J
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Fig. 1. Circult diagram of the General Purpose
Switch.

below 0-6 volts then the transistor is said to be
off whilst if it is above this value then the tran-
sistor is on, and a current will flow. The purpose
of the ancillary items is thus to provide a poten-
tial of at least 0-6 volts at the base of TR1 when
required. This action will turn TR1 on, and a cur-
rent will flow through the transistor and also
through the resistor, Rl. Now when TR1 is off
the potential at the top of Rl is 0 volts as there
is no current fiowing (ohms law tells us this).
As soon as a current fows, however, the potential
at the top of Rl rises to over one volt and since
the top of Rl is directly coupled to the base of
TR2 it means that the base of TR2 also is at a
potential of one volt, which is more than enough
to turn it hard on. When TR2 is turned on a cur-
rent will flow through the relay and cause it to
operate.

MOISTURE DETECTOR

The additional items required to form a mois-

‘ture or water level detector or a touch switch are

shown in Fig. 2. In addition to detecting water it
can be used as a touch switch since the skin
normally has sufficient moisture on it to cause
the circuit to operate.

The operation of this first job should be self
evident. All we are doing is to connect the base
of TR1 to the positive supply line of 9 volts
through water which is an electrical conductor.

Fig. 2. Circuit and sensor construction for the
moisture detector.

R2
Var o7
] 10k

. SENSOR

e e =08
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When this happens the base of TR1 will rise to
over 0-6 volts and so turn on the circuit. The re-
sistor R2 is purely a safety device in order to
limit the current flowing—in some applications
where more sensitivity is required it may be re-
duced in value or dispensed with.

LIGHT AND HEAT DETECTOR

The light and heat detector circuits are
basically the same circuit except that we use a
light dependent resistor (l.d.r.) in the first and a
temperature dependent resistor (a thermistor)
in the second. The l.d.r. has a very high resist-
ance in the dark but this decreases when a light
is allowed to fall on it, the thermistor has the
property that its resistance decreases as the
temperature increases. The circuit is shown in
Fig. 3.

To follow the operation of this device one can
liken the two resistors to a potentiometer if a
potentiometer is connected across a battery. As
the wiper is moved up so the voltage at the wiper
will increase until the wiper reaches the top of
the potentiometer track at which point the
voltage will be that of the battery.

Applying this to the two separate resistors
(PCC1 and VE1l) shown in Fig. 3, if both are
equal then the voltage at the junction will be
exactly half that of the supply, if the lower one
is increased in value then the value of the volt-
age at the junction must also increase, and vice
versa. If we adjust the variable resistor until
the voltage at the junctiom is just helow 0-6

e

PCCY
QORPI2

oA

RTHI

Y (©)

—————e e

Fig. 3 (a) Switches on with reduction in light
(b) switches off with reduction in light (c)
switches on with fall in temperature (d) switches
off with fall in temperature.
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volts; now if the light falling on PCCl is reduced
the resistance of the lLd.r. will rise as will the
voltage at the junction to above 0:6 volts and
should the junction be connected to the base of
TR1 it will turn it on. Thus the circuit will
operate when the light level decreases.
Obviously the converse is also true, if the
value of VRI1 is reduced then the voltage at the
junction will rise, transposing VR1 and PCC1
we can get a circuit that switches at a preset

‘higher light level. Similarly by putting the

thermistor in place of PCC1 a circuit which turns
on when temperature varies is achieved. In all
cases the variable resistor is used to set the
switching level and thus acts as a level control.

TIMER

The circuit for the timer is shown in Fig. 4. It
should be well known that when a current is
applied to a resistor and capacitor in series
there is a time lag before the capacitor becomes
fully charged. During this charging up period
the potential at the junction of the resistor and
capacitor will slowly rise until it reaches its
maximum vzalue. The time it takes is dependent
on the values of the resistor and the capacitor,
the larger they are the longer it takes.

An analogy is filling a bucket through a hose-
pipe—if you have a small bucket and a wide
hose the bucket will quickly be filled, if the pipe
1s narrow and the bucket large it will take much
longer.

By connecting the base of TR1 to the junction
we can make the transistors switch on when the
voltage at the junction is above 0:6 volts; the
time it takes depending on the values of VRI
and Cl. Table 1 gives some values obtained with
the prototype circuit, these are only a guide as
component tolerances will alter the valites con-
siderably and -each circuit will need to be indi-
vidually calibrated.

Table 1: Maximum times obtained on ‘the
prototype with various values of C1

Max. time

Value of Ci

100uF 25 secs.
250uF 45 secs.
500uF 1 min. 45 secs.

1000uF 4 min. 10 secs.

Fig. 4. Additional
components for
the timer circuit.

C13%

% SEE TEXT

& 5 B,
Components....
Resistor
R1 3:3k} $W 410% carbon
Capacitor
C1 100 to 1,000zF elect. 12V (for timer, see
text) SEE

Potentiometer
VR1™ 1M{} carbon finear

Semiconductors
TR1 BC108 silicon npn
TR2 BC 108 silicon npn
D1 any small silicon diode

Miscellaneous
RLA1 6 to 12V relay with coil resistance not
less than 1000 and one set of normally open
contacts rated as required (see text).
RTH1 THB11 or G116 bead type thermistor
(for “temperature" switch).
$1 s.p.d.t. toggle or slide switch. E
PCC1 ORP 12 or equivalent light dependent
resistor (for "light"” switch).
Veroboard 26 holes by 12 strips by 0-15 inch
matrix, connecting wire; 9V battery and clips,
\_case {see text). . i J

SHOP
TALK

CONSTRUCTION

The basic switch circuit is bauilt on a piece of
Veroboard measuring about 100mm by 50mm by
0:15inch matrix, this size of the board leaves
plenty of room for the relay which can be any
type that operates on 6 to 12 volts with a coil
resistance of at least 100 ohms.

Commence construction by cutting the board to
size using a small hacksaw and file up the
edges to give a neat finish. There are no breaks
to be made in the copper strip for this design so
the next stage is to mount the relay, resistor,
diode and transistors on the board in the posi-
tions shown in Fig. 5 and solder their leads to

Fig.5. Layout and wiring of the basic Gomponents
for the General Purpose Switch.
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the copper strips on the underside.

When soldering the transistors and diode it is
a good idea to hold the lead in a pair of tapered
nose pliers to prevent heat from the iron from
reaching the device and possibly damaging it.
Once all the components, connections and fiying
leads have been soldered on check the complete
layout against Fig. 5. Make sure the transistor
leads are in the right places and the diode is
the corréct way around, also make sure that
there are no dry joints and that no solder is
bridging any two adjacent copper strips.

Next connect the flying leads 4, B and C to
the external components required e.g. those in
Figs. 2 to 4 and finally connect the 9V battery
or supply observing the correct polarity.

To make a quick check on operation rotate the
potentiometer and listen for the relay to click
in and out, or touch the sensor in the case of
Fig. 2 and listen for relay operation.

POWER SUPPLIES

All of the units mentioned will work from the
usual 9 volt batteries and comstructors are
recommended to use these. ¥f yom follow this
advice it means that the units are portable and
that there is no danger of receiving an electric
shock.

Alternatively one could use a battery elimi-
nator giving 9 or 12 volts or build your own
power supply unit using one of the circuits given

course of action is followed to ensure that all
leads at mains voltage are adequately insulated
and that the unit is correctly earthed.

CASE

Any available case may be used to house these
units. Some of the prototypes were fitted inside
Veroboxes whilst others were put in home made
cases or other commercially available ones.
Whatever type you choose one important thing
is to provide a reasonable finish. Finish it off by
Spray painting and labelling with Lettraset. If
you do this then she can’t complain that it spoils
the decor and is an eyesore, remember that func-
tional devices should also be aesthetically
pleasing.

OUTPUT

The output for all the units can be taken from
the relay contacts and be used to drive warning
devices such as lights or bells or more sophis-
ticated ones such as sirens. Should you wish to
drive mains powered apparatus check that the
relay contacts are rated sufficiently high to take
the current and voltage required.

Once again exercise great care with all mains
leads and if possible have the completed job
checked by a competent electrician before ycu
switch on. If a metal case is used to house the
switch and mains is involved in any way make
sure that the case is connected to the mains

in this magazine, great care must be taken if this

earth.
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Ruminations

By Sensor

On the level

A frustrating and irritating
aspect of that otherwise excellent
programme ‘“‘Fomorrow’s World”
is in the paucity of the informa-
tion given. Ome is invariably left
wishing to know more, but the
programme moves on inexorably,
leaving one bursting with un-

>

spoken questions, and what
happens to these fascinating
~ gadgets?

Few appear to reach the pro-
duction stage. Are there perhaps,
hidden snags, difficult and expen-
sive production problems, or just
lack of cash to get things off the
ground? It would be interesting
to learn what happens to these
bright ideas.

Y was thinking in particular, of
one device I saw described on the
programme some time ago. It was
a small, hand held, detector for
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static voltage levels. If T under-
stood correctly, the detector was
very-sensitive and would indicate
the static voltage levels at various
heights above the ground.

These voltage levels varied
from zero at ground level, to a
few hundred volts at around
twenty or thirty feet. I may not
have remembered the figures cor-
rectly but the crux of the idea is
that the voltage levels are re-
markably consistant and are
linearly related to the height
above’ ground level.

Possibilities

Well, the possibilities are truly
fantastic. Here we have,
apparently, a kind of electrostatic
altimeter capable of working at or
very near ground level The
builder can throw away his course
stick and spirit leve} and can
measure the height of his walls
in volts!

With the aid of a little elec-
tronics, servo mechanisms could
be built to control the position,
relative to ground, of almost any-

thing. How about a mew type of
car suspension? An electrostatic
latch-key would be useful to the
reveller, it could emit a wvisible
and acoustic signal when the
latch-key was held at the exact
height of the lock and thus avoid
a lot of useless jabbing.

The gardener’s hedging shears
could be fitted with a height in-
dicator and with a little prepara-
tion could be programmed for
topiary work; just imagine the
rash of privet peacocks, box
squirrels and beech rhinoceros (or
rhinoceri) as neighbours vied with
each other to have the best dis-
play!

But what happens during a
thunderstorm? Do the static volt-
age levels change? One wonid
imagine so; the topiarist might
then produce some very interest-
ing abstract patterns, the drank
would give up the struggle and
fall asleep on the doorstep, and
the builder would express his
views, forcibly and probably pro-
fanely, concerning the introduc-
tion of new-fangled gadgets.

Well, it’s all entertainment!
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By BRIAN TERRELL 5.sc.
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A new look solid electric guitar for home construction.

AKING your own electric guitar may sound
M quite a formidable task but it is neot as
difficult as it first appears.

The Delta Electric Guitar described in this
article with full size drawings on the blueprint
given free with this issue of EvERYDAY
ELEcTRONICS has been designed so that com-
struction is simple and no special tools are
required. It can more or less be constructed
on the kitchen table fitted with a small portable
vice (with the wife’s permission of course!). In
fact the prototype was indeed fabricated this
way and was finished within a week—a couple
of hours each evening.

MATERIALS

Most of the materials for construction should
be readily available. The only material likely
to be difficult to obtain in some areas is the
beech wood for the neck/head.

Although beech is recommended, it is not
imperative that this is used, any other hardwood
can be substituted such as oak (from old furnish-
ings) certain types of mahogany and a host
of African hardwoods; your local timber mer-
chant should be abie to advise.

However, whatever wood is used you must
ensure that it is thoroughly dry, otherwise the
finished neck may warp when it does dry out.

In the prototype, the fingerboard was made
from a piece of teak. Once again any type of
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wood can be used provided it is not too soft.
On some commercial guitars plywood is used.

Generally  speaking, use whatever materials
are readily available (within reason) and don’t
be over fussy about measurements, except of
course the fingerboard fret positions, and you
will find your guitar a pleasure to build.

BODY

A full-sized drawing of the body is shown in
Fig. 1 on the blueprint. In the prototype the
body was made in two layers and then later
nailed and glued together.

Plywood 18mm thick was used for the bottom
layer—this wood laminate is extremely strong
and is ideal for securing the meck in position
since it will not split. It is easily cut and the
edges can be planed to give a clean surface.

The upper layer containing all the cut outs
was made from 16mm thick chipboard. This
r

ESTIMATED COST* )

OF COMPONENTS
including V.AT.

£10 excluding
strings and paint

SRy

*Based on prices prevailing at

time of going to press )
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Materials )

Body Plywood 380 x 310 x 18mm

Chipboard 380 x 310 x 16mm
Neck/head Beech 650 x 68 x 24mm
Fingerboard Teak 465 x 5_5 x 6mm
Scraichplate Perspex 325 x 105 x 3mm
Nut Perspex 42 x 12 x 6mm
Tailplate Aluminium or steel 12 x 7 x 1-5mm
Neck fixing backplate Steel 50 x 70 x 1-5mm
Bridge Beech 100 x 20 x 10mm (see text)
Fretwire 1°4 metres
Miscellaneous
Screws: 40mm No. 10 chrome-plated steel
countersunk (4 off), 25mm No. 8 chrome-
plated steel countersunk (3 off), 6mm No. 2
chrome-plated round head {5 off)
Veneer pins, 10mm long (3 off); Polyfiller or
Plastic Wood: Paint—primer, undercoat and
gloss; Evo-Stik wood glue; oval nails 20mm
long; machine heads with fixing screws
(6 off).

material was chosen because it is very easy to
work with, cheap and readily available.

You will see from the blueprint that there are
cut-cuts to be made in the upper layer to
accommodate the neck fixing to the body, the
two pick-ups and the controls recess.

If commercial pick-ups are to be used the

cut-outs for these should be modified to suit.

Begin construction by marking ‘out the shape
and cutouts on the upper layer. This can be
done by measuring techniques or more easily
by pinning the blueprint to the chipboard with a
piece of carbon paper interposed and then
tracing through.

Next, with an ordinary saw, cut out the body
shape. Now make the cut-outs with a coping or
fret saw. To make this easier, small holes can
be drilled at each corner and then the saw cuts
are made to join the holes. When this has been
satisfactorily done all edges should be cleaned
up; plane and rasping file are suitable:

The completed upper layer should now be laid
on the 18mm thick plywood which is to form
the bottom layer and a pencil line drawn
around the perimeter of the body shape. Cut
out the bottom layer and then nail apd glue
the two layers together and later clean up the
edges. A suitable adhesive is Evo-Stick wood
glue, a white rubbery solution.

NECK AND HEAD

Details of the neck and head are shown in
Fig. 2 and Fig. 3 on the blueprint. The neck
and head are in one piece which is cut from a
piece of beechwood size 650X 68 X 24mm.
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First of all mark out or trace through, on
to the 650X 68mm face of the wood, the plan
view (Fig. 2 left) of the neck and then do the
same with the plan view of the head (Fig. 3
right) so that it sits in its correct posifion at

the top of the neck. This is easiest dome by

aligning the fingerboard or top fret (No. 0) from
each plan.

This overall shape should now be cut out
using an ordinary saw for the straight edges
and a coping (or fret) saw for the internal
curves. Do not cut exactly to the line along the

“neck where the fingerboard is to sit.

Roughly clean up the edges and then mark
out along each face (650X 24mim) the side eleva-
tion views of the nmeck and head (Fig. 2 right
and Fig. 3 left). It will now be seen that there
are two sections fo be cut away; that in front
of the head, when done, causing the head to
be set back, and the other along most of the
back of the neck

Make the head cut away first by ﬁxmg the
neck in the vice and sawing along the cutting
line down the length of the head. Now cut
across and into the head (remembering there
is a radius at this junction) until the section
to be removed falls away. The radius can be
made using a chisel and round file. The radius
of curvature is not critical.

The other section is easiest removed by
shaving with a spokeshave (a twin-handled

plane). Those with a carpenter’s work bench

should have no trouble in doing this, but those
working on the kitchen table will have to use
their ingenuity. This shaving was carried out
on the prototype by clamping (with the vice)
the body end of the neck to the table so that it
was proituding beyond the table edge. The head
is rested against one’s body and the shaving then
carried out with the spokeshave.

Profile photograph of the prototype neck/head
assembly - with fingerboard fitted and frets
inserted. The nut is not yet fitted.

Photograph of the curved area of the neck/head
showing required contours where the neck
meets the head and the neck meets the body
end fixing region.
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The back of the neck is to be shaved to a
smooth hemispherical shape as shown in the
cross-section of Fig. 2. A useful tool to have
‘when carrying out this operation is a pair of
external calipers set to just over 15mm. These
enable the correct thickness of the neck to be
maintained down the length of the neck.

The regions where the neck meets the head,
and where the rectangular section of the neck
meets the curved section (the part that fixes to
the body) are best formed using flat and round
files. A course half-round file is useful. Ensure
that when this has been done the guiding lines-
on the upper face of the neck are still visible.
Also, ensure the neck face is even.

FIXING THE FINGERBOARD

The fingerboard is shown tinted in Fig. 2
and is made from a piece of 6mm thick teak.
This should be cut exactly to the shape shown
in Fig. 2, and then glued in position on the
neck face.

Evo-Stik wood glue was used on the prototype
and three veneer pins were used to hold it in
position whilst the glue was drying. These veneer
pins can be hammered in fully as the heads will
hardly show since they are so small. Alterna-
tively, Gclamps could be used if these are
available. Allow the adhesive adequate time to
set before proceeding.

Shows the finger position markings (emulsion
painted) and useful edge markings (Letraset).

FRETS

Draw a pencil centre line down the length of
the fingerboard and then with reference to Fig. 2
(left), mark off the positions of the frets along
this line. This can be done with the aid of a
pair of draughtsman’s dividers, or a compass.

If these are not available, the blueprint should
be folded along the face of the fingerboard (Fig.
2 right) and this edge fixed along the centre line
drawn on the fingerboard, and the fret positions
marked off using a sharp pencil. Remove the
blueprint and then pencil in the fret positions
across the fingerboard perpendicular to the
centre line.

Thin saw cuts should now be made to accoms
modaie the fret wire at each of the positions on
the fingerboard. In the prototype the coping
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saw used for the body cut-outs was found
ideal. The depth of cut will normally be one
to two millimetres but this depends entirely on
the fret wire being used.

Great care should be taken in making these
cuts ensuring that they are all parallel and the
exact cutting line is used. .

Fret wire is obtainable from a lot of musical
instrument shops and is bought in metre lengths.
About 140cm is required.

Lengths of fret wire should be cut approxi-
mately to the length required and then gently
tapped with a hammer into its slot on the finger-
board. There is no need to glue the wire in its
slot as the fret is secured by the protruding
“pimples” along its fixing length.

Each fret should be filed and slightly cham-
ferred at its ends so that running your hand
along the fingerboard edge you will hardly feel
the presence of the fret.

With this done, each fret, with éxception of
fret No. O should be filed so that its top is flat and
low. This takes some time and a lot of patience.

Care must be exercised so that the fingerboard
is not marked. All frets should be filed down to
the same level—checked by layirg a straight
edge along the fingerboard—and then smoothed
with emery cloth. This is important since a
rough fret will have an adverse effect on playing
performance.

When you are satisfied with the finished
fingerboard, the neck should be filed and sanded
so that it is flush with the fingerboard edge.
Ensure that the back of the neck is smooth and
free from any unevenness.

The holes in the head, Fig. 4, should now be
marked out and drilled. The distances of the
holes from the edge of the head and the
diameter of the holes should be made to suit the
machine heads used.

The machine head screw fixing holes, nor-
mally four for each, should now be drilled and
the machine heads fixed in place.

TAILPLATE

The tailplate (Fig. 4) can be made from almost
any material providing it can withstand the
stress of the strings. In the prototype 1-5mm
thick aluminum was used as this is more readily
available than steel plate, copper and brass,
which would all be suitable.

The sheet should be marked out, drilled and
bent as indicated in Fig. 4 and then secured to
the rear end of the body so that the “V” of
the tailplate and body are aligned. Suitable
fixing screws are 25mm long No. 8s.

NUT

The nut, to be fixed at the top of the finger-
board is detailed in Fig. 5 and is made from
Perspex about 6mm thick. If this is not available
two 3mm sheets can be glued together.
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This fitment should be made with the strings
at hand so that the correct width slot can be
cut. When complete it should be glued in position
as shown in Fig. 2 on the blueprint.

BRIDGE

Details of a fixed bridge“are given in Fig. 6.
Although this is quite suitable, an adjustable
type is recommended which should be available
from a lot of musical instrument stockists. If
another type of bridge is used it may be
necessary to raise the tailplate i.e. stand it on
a wooden platform. The height of the platform
will be determined by the bridge used.

In the prototype the bridge was made by
cutting a slice from the edge (triangular prism)
of a piece of beechwood that was left over from
the neck/head length and then glueing shaped
feet to the underside.

Although the height of the bridge is set
nominally at 16mm it may need to be varied.
The correct height is best determined by trial
and error when the guitar is “strung” in its
final painted condition. The bridge feet may need
to be shaved or be made up.

A slot is cut at the apex of the bridge to
accommodate a length of fret wire.

NECK BACKPLATE AND FIXING

The neck- fixing back plate is shown in Fig. 8.
In the prototype this was made from a piece
of 1-5mm thick steel plate. This should be made
before the fixing holes in the body and neck
are made.

When this has been satisfactorily completed,
it should be laid face down in the correct
position in the body neck recess. In other words
it will be lying down on the plywood bottom
layer. This is then used as a template for drilling
the four 4mm diameter holes through the body.

Now place the neck in the body recess and
clamp it in position using a hand-vice or G-clamp.
Make sure that the frets are protected when
carrying out this process by placing a thin slice
of wood in the jaws of the clamp.

Using a 4mm drill, drill through the body
holes, lightly drill about a millimeter or so into
the back of the neck for all four hole positions.
This will give the centre position, for the fixing
holes to be drilled in the neck. .

Suitable fixing screws for this joint are 40mm
Ne. 10 countersunk screws. Drill clearance holes
in the back of the neck to accommodate the
No. 10 screws to a depth of 20mm. Now secure
the peck to the body via the backplate and
tighten the screws fully.

The strings and bridge should now be attached
and performance checks carried out. The bridge
should be sited the same distance from the
twelfth fret as the latter is from fret No. 0 and
the strings tightened and tuned.
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Each fret position for all sirings shonld be
tested and any high frets filed down and
smoothed. The bridge should be raised or
lowered if necessary to provide the best “action”.
The strings should be fairly close to the finger-
board at the body end.

If all is to your satisfaction the assembly can
be sanded and prepared for painting etc. All
indentations can be filled with filler such as
plastic wood or Polyfilla and later sanded.

SCRATCH PLATE

The scratch plate (Fig. 7) also serves as a
cover for the control panel recess and was made
from 3mm white Perspex. This is easily cut with
a hacksaw and can be filed and sanded at the
edges.

To bring back the sheen on the sanded edges
use a metal polish such as Solvol Antosol sold

in garages and car accessory shops.

The slots to accommodate the slide switches
the slot and filing to shape. The dimensions and
fixing holes for the switches obtained may differ

The scratch plate is held im position by five
Fmall screws (preferably chrome plate round
body until the pick-ups are fitted.

Components.... |

C1 0-47uF N f

Potentiometers bll‘)l’

rgy
VR2 100k carbon fin. lj‘l,l‘
Switches & socket -
SK1  standard jack socket
Transformer
Pick-ups
Eclipse bottom magnets type 821 (6 off); 30
cable, 400mm; brass plate: 70 x 30 x 1mm
(baseplate, 2 off), 118 x 70 x 1mm (cover,
softwood 60 x 30 x 9mm (2 off); hardwood
90 x 55 x 6mm (2 off}; No. 8 25mm roundhead
head screws (8 off); 25mm long spring coils
\ (4 off)

Details of the pick-ups are shown in Fig. 9.
These are low impedance types and require a
for imputting into a commercial guitar ampli-
fier.
is to say, the whole pick-up assembly can be
moved towards or away from the strings as

are made by drilling holes at the extremes of
from those given—modify to suit.
head) but shculd not be fitted to the guitar
Capacitor SEE
VR1 100k carbon log
S1,2 single-pole onfoff slide (2 off)
T1 M218 (Zeta Windings)
s.w.g. enamelled copper wire; screened
2 off); foam rubber 60 x 30 x 2mm (2 off);
screws; (4 off); No. 4 chrome-plated round-
PICK-UPS
matching transformer for satisfactory results
The pick-ups are semi-adjustable types, that
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is required. It has been assumed that once the
pick-ups have been set, it is not very often they
are required to be re-adjusted. In order to re-
adjust the pick-ups after final assembly, the
pick-up collar must be removed.

Begin by making the pick-up base plate as
detailed in Fig. 9, the material should be brass
or copper. Now screw the magnets at the
specified distances apart on the wooden base-
board paying attention to pole polarities and
glue this to the brass base plate so that the two
holes are aligned.

Two short veneer pins are now tapped into~
the wooden part, either side of the cable feed
hole. These are the anchor points for the coil
ends. Feed about 150mm of screened cable
through the hole and solder to the two pins.

Bare one end of a length of 30 swg.
enamelled copper wire and solder this to one of
the pins. Now wind on 100 turns in a clockwise
direction. After the last turn, dab some quick
drying paint—such as nail varpish—at various
points around the coil to stop it from unwinding
and then solder the free end to the other pin.
More varnish could now be applied.

The pick-up cover must be made from a thin
sheet of solderable non-ferrous material such as

90 x 55x & (WOOD}

650 x30x20
(BRASS, COPPER
OR ALUMINIUM}

78 x30x1{BRASS)

Fig. 9. Details of the pick-ups used in the proto-
type.
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. brass or copper. Aluminium could be used if
-aluminium solder is available.

The sheet is marked out, cuf, bent to shape
and soldered internally along the four open
edges; all rough edges should now be filed
smooth and the corners rounded. Emery cloth
can be used to finish off. The pick-up covers can
be painted or polished as required.

Glue a layer of thin foam rubber to the inside
upper face of the cover and then place over the
coil and magnet assembly and solder the cover
to the base plate. Repeat the above procedure
for the secend pick-up.

The two pick-up collars were made from an
offcut from the fingerboard; the rectangular
cut-out was made with a coping saw. These are
fitted over the pick-up assembly and secured
to the body by four small screws, one at each
corner.

Two small diameter guiding holes are to be
drilled in the base of the pick-up recesses to
accommedate the pick-up adjusting screws type
No. 8, 25mm long roundheads. The latter are
passed through the base plate, and then coil
springs placed over them and the assembly
screwed to the base of the pick-up recess.

The screened cable is led into the control
pane! recess via the body channels, ready for -
wiring up. Adjust the pick-ups by means of
the two fixing screws to the required height and
fit the collars.

CONTROLS

The circuit diagram of the wiring within the
guitar is shown in Fig. 10. The two pick-ups can
be selected individually or both. together by
combinations of S1 and S2. The low level signals

from the pick-ups is stepped up by fransformer

T1. Connected across T1 output is potentiometer
VR1, the output being taken from the wiper of
VR1. Thus the voltage level can be chosen by
varying VR1 and therefore acts as a volume
control.

Capacitor C1 and VR2 form the tone control
and is a form of low-pass filter. The position of
VR2 determines the cut-off frequency. Thus VR2
setting detérmines the amount of high frequency
harmonics that are shunted to ground thereby
causing the tone to change.

WIRING UP

First of all glue the transformer to thé under-
side of the scratch plate, see Fig. 11 and ther fix
all the components to the scratch plate and wire
up according to Fig.11.

1t will be necessary to drill a deeper recess in
the control panel recess to accommodate the
fength of the jack socket. With the wiring com-
plete secure the scratch plate m positon and
the guitar is ready to be tested through an
amplifier and loudspeaker.

With both switches in-the up position both
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T1 M218

|

VR1
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: CuTPUT
[rone ]

100k (3
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O-47uF

Fig. 10. The circuit diagram of the control system used in the prototype Delta Electric Guitar.

FRONT PICK-UP

REAR PICK-UP
T1 {INPUT
MARKED WITH
SPOT)

VR2

5P
a3

1

Fig. 11. Wiring up detail of the
control system on the underside
of the scratch plate.

What do you know?

CURRENT

1. Which of the following abbreviations are used to
describe the magnitude of current? mV, mA,
k), H, &V, pF, V.

_In an electronic circuit, do the elecirons flow
from negative to positive or vice versa?

. Which way does conventional current flow?

. What does the current rating of a transformer
secondary signify?

. If a diode is rated at 50V 1A, what is the fowest

current it will pass?

Everyday Electronics, October 1974

pick-ups are off. Operating S1 brings in the
front pick-up and S2 the rear one. With both
switches down both pick-ups are in circuit.

The volume conirol should work over its
entire range. Turning VR2 in an anticlockwise
direction should cause the output to become
ubassyu‘

FINISHING

If you are satisfied with the results of all the
tests carried out, the guitar can be dismantled
and made ready for painting. For a profes-
sional durable finish, the guitar should be
primed, undercoated and all imperfections filled
in or sanded out. Two coats of gloss are advised.
The paint used on the prototype was Crowa
Tivoli Gold.

The finger positien markings on the finger-
board were painted with emulsion paint with
the help of masking tape and then sprayed with
a light coat of clear varmish.

Additional finger position dots were printed
along the edge of the fingerboard with Leiraset
and then coated with clear varnish.

Finally the metal neck backplate and tailplate
can be polished with a metal polish and sprayed
with clear varnish to prevent tarnishing. Alter-
natively, they can be painted. =

ANSWERS
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—=HIS project can be built for use as a party
T game or for making simple experiments
involving the measurement of time between two
events. The circuit is straightforward and
employs only two transistors.

The design has been arranged so that readers
following the Teach-In *74 series will have vir-
tually all the components necessary for this
project. The circuit can be built on the standard
Teach-In 74 Tutor Board or, alternatively, a
self-contained arrangement can be employed in
which the electronic components are assembled
on a small sheet of Veroboard which is mounted
inside a plastic box. The box also contains the
power supply (battery) and a meter for display
of elapsed-time.

Component numbering has been arranged for
the Tutor Board, thus VR1 is not used.

CIRCUIT-OPERATING PRINCIPLES

The circuit relies on the charging of a
capacitor when supplied with a constant current.
Since the charging current is constant the capa-
citor voltage increases uniformly with time. By
ensuring that the capacitor is imitially dis-
charged the capacitor voltage rises from zero, up
to a leve! determined by the charging time.

This charging time is made equal to the time
to be measured, ‘‘reaction time” or any other
interval, such as the time for a ball to fall
through a given height, can be measured. The
range of time covered by the meter can be
changed by simple adjustments to the circuit
(Fig. 1) and this is described later.

CIRCUIT DETAILS

Capacitor Cl is the timing capacitor which is
discharged whenever Sl is in the position shown.
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A simple circuit that can

measure reaction time or
other short period delays
or events.

By PHIL ALLCOCK

Under these conditions the 2N3819 f.e.t. will be
conducting and the source will be positive with
respect to the battery negative terminal. The
extent of this positive voltage is dependent on
the setting of the 5 kilchm resistor VR2 and the
parameters of the transistor used.

By varying VR2 the source voltage can be
varied until the voltage across the meter is
zero. This corresponds to a source voltage of
approximately 0-8 volts since the negative side
of the meter is taken to a “potential divider”
which produces a voltage of about 1/6th of the
Zener voltage, at point X.

This arrangement is used so that the 2N3819
can be conducting without giving a reading on
the meter. Before use, VR2 should be set to give
a zero meter reading.

The Zener diode minimises the effect of varia-
tion of baifery voltage on this zero setting. The
capacitor charging process commences imme-
diately the switch S1 is operated to the
“measure” position and if required, the make
contact of S1 can be used to light a lamp (EP1)
via the 100 ohm current-limiting resistor.

As the battery becomes exhausted, the
increase in supply current, due to the turn-on
of the lamp LP1, will cause a drop in the battery

(coR . yce ESTIMATED COST*)
GUIDA OF COMPONENTS -
onyY including V.AT.

£5°00

excluding case

*Based on prices pfevaiiiﬁg at
time of going to press :
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Fig. 1. Circuit diagram
for the Reaction Tuner.
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terminal voltage, but the Zener diode together
with the self compensating action of the f.edt.
bias circuit tend to minimise the effect of this
voltage change on the meter zero setting and
calibration.

The pnp transistor employs a form of diode
bias and is used to produce the constant charg-
ing current from capaciter CI. When S1 is
operated the collector current of TR1 flows via
Cl and the f.et. gate voltage rises. Since TR2
operates as a source foillower the meter is
affected by the charging of Cl and the indication
thus “follows” the rise in capacitor voltage.

The value of charging current is determined
by the setting of VR3 and the value of Rl. The
voltage across D1, due to the current via Rl, is
“sensed” by the transistor TRI1.

The transistor emitter and collector currents
will establish an equilibrium condition between
the diode voitage and the total voltage across
VR3 and the emitter/base junction of TR1. The
values given should allow a full-scale reading on
the meter to be reached in one second and VR3
can be set to give this time, using the calibra-
tion method covered later.

If other time intervals are required Rl can be
changed—increasing Rl to 1 megohm (in the
prototype) gave a full-scale reading for an
interval of about 25 seconds (with VR3 at zero).

DISCHARGE

The 100 kilohm resistor, R3, in the collector
circuit of TR1 is for protection purposes and
does not affect the charging process since the
collector current is very small. To terminate the
charging process, without discharging C1, the
press switch S2 is operated and held closed.
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This diverts the collector current of TR1 and D2
prevents Cl discharging.

_ The reverse leakage of D2 can cause a slow
discharge but in practice this will not be signifi-
cant unless a poor quality dicde is used. An
alternative method is possible using a “press to
open” type push bution in place of the diode
D2, In this case the insulation of the switch (and
its leads) must be sufficiently high to minimise
any discharge. See Fig. 2.

Whilst on the subject of unwanted discharge
paths, the capacitor will have an internal dis-
charge or leakage path of its own. For this
reafon a good quality capacitor must be used
for C1 if reasonable accuracy is to be achieved.

The circuit is reset by restoring S1 to its
original position. This discharges Cl so that the
circuit is ready for the next measurement. Note
that S2 must be held closed (open in the modi-
fied circuit) whilst the reading is taken, if the
switch is a self restoring type like the usual bell
push-button.

Fig. 2 Alternative arrangement usjng a push to
break switch.
10 TR1

R3
100K
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CONSTRUCTION

The complete unit can be built on the Tutor
Board if required (Fig. 3) or can be made up
as a permanent item angd built into a case.

The layout for the Veroboard version is
illustrated is Fig. 4 and is straightforward. The
prototype board used a BC2I2L (pnp) transistor
for TR1 and the lead disposition shown is for
this type. (The base connections for the BCAT7
are shown in Fig. 1)

The copper track used for the gate connection
of the f.et. should be kept free from excess

flux to maintain the high input resistance of ™

this stage. Note that the layout given includes
the diode D2 and is correct for a push-to-make
switch S2. For a push-to-break switch this diede
can be omitted and the S2 leads can then use
the holes left vacant. Fig. 5 gives a suggested
arrangement for the complete timer and uses a
remote switch for S1 so that the start condition
can be initiated without the subject knowing.
The lead to the remote switch can be connected
via a 3 pin plug and socket if required.

In the prototype unit the remote switch was
mounted in a small plastic container—the type
chemists use for pills.

To use the unit simply switch on and ask
the subject to press S2 and hold it down when
lamp LP1 lights. Then, without telegraphing
the motion switch over SI1.

CALIBRATION

For applications requiring long time intervals
a stop watch or sweep second hand watch can be
used for calibration. Variable resistor VR2 is
adjusted to give a zero meter reading with S1
in the “off/set zero” position. Operation of S1
will then initiate the charging process and the
“time to reach full-scale” can be measured; VR3
can be adjusted until the correct full scale time
is achieved.

If the range is incorrect R1 may be changed.
To give a one second full-scale reading, Rl
should lie in the range 22 kilohms to 100 kilohms
approximately, but this time is difficult to
measure even with a stop watch.

REMOVE LEAD
TOSWITCH OFF”
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BUTTON o
R2 1000
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Photograph of the Veroboard for the

“permanent’ Reaction Timer
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Fig. 4. Veroboard layout and wiring for the

Reaction Timer.
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Fig. 5. Layout and wiring of the timer in a.
small case. S1 is mounted remotely.
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Fig. 6. Nustration of method of calibration.
*Crocodile clip tension must allow plate
and rod to give “‘open circuit’’ when ball
hits plate. {Wires must slope downwards
slightly so that ball falls off.




One method which can be used is to set up a
simple “falling ball” experiment and use the
known acceleration, due to gravity, to calibrate
the system. The arrangement is illustrated in
Fig. 6. .

A clean metal sphere (ball-bearing) is allowed
to fall through a known distance. When the ball
leaves its rest position the short circuit is
removed from Cl1 and charging commences.
When the ball hits the lower plate the charging
circuit is broken and the meter reading can be
taken. Since the initial velocity of the ball is
zero the fall time will be given by

T =A/ 232 seconds

Where S is the distance (in feet) through which
the ball falls. If S is set at four feet then T will
be 0:5 second. For a full scale calibration corre-
sponding to one second, this test should give
one-half full-scale reading. Note that T varies
as the square root of the distance S and hence a
16 foot drop is required for T=1 second! This
will be impractical in most cases so the four
foot drop should be used.

The upper contacts are closed via the metal
ball and are connected across the switch Sl.
During the test S1 should be moved to the
measure position so that Cl can start to charge
as soon as the ball leaves the contacts. The plate
should only just remain suported by the croco-
dile clip so that the impact caused by the ball

can break the charging circuit. 0|
( T 1
Components....

Resistors

R1 47k} R3 100k RS 47kQ
R2 10002 R4 1kQ R6 10k
Al TW = 10%

Capacitor

C1 0-224F

Potentiometers
VR2 5k0 multiturn or skeleton preset
VR3 100k skeleton preset

Semiconductors
D1, 2 IN4D01 siticon diode (2 off)
D3 4-7V 400mW Zener diode
TR1 BC 212L or BC477 silicon pnp
TR2 2N38t9f.e.t.

Miscellaneous

LP1 6V 60mA bulb and holder

S1  s.p.d.t. toggle switch

S2 push to make push button (push to
break may be used in which case D2 is
not required—see text)

S3 s.p.st. toggle or slide switch (not
essential for Tutor Board layout)

ME1 100xA moving coil meter SEW MR45P
or simifar.

Veroboard 0-1 inch matrix 18 strips by

29 holes, connecting wire, case and mounting

for S1 (see text).

e

Readers' Bright ldeas; any
idea that is published will be
awarded payment according

~ to its merlt. The ideas have
not been proved by us.

1 would like to submit a Bright Idea. It is a simple means
of accurately drilling mounting holes for component
boards and confrols.

A blob of Plasticime, BluTak—or a similar product is
placed in the approximate position of the mounting holes
and the component board with the mounting screws al-
ready in, is positioned and pressed against the case so
that imprints are made in the blobs. Holes are then drilled
through the imprints and the board can be mounted with
the mounting holes in the right positions.

The method with controfs, such as potentiometers or
switches, is very similar. The control is posliioned within
the case as accuraiely as possible and then pressed
against a blob of Plasticine on the case, aithough with
controls there is no probiem about the separation of the
holes. It is often necessary to cram a control into a con-
fined space and it is generafly difficult to find the exact
spot without resorting to such a method.

P. K. Brown,
Midlothian.

| think that many potential printed circuit board enthusi-
asts will put off using commercially available resist pens
by the comparatively little known and hard to get cleaning
agents naphtha, trichlorethylene or MEK.

An inexpensive and readily available substitute for the
above solvents is benzene cigarette lighter fuel. This
commodity can be boughtin smalltins from mosttobaccon-
ists and many other shops. This subsfitute also has an
advantage in that it degreases the printed circuit hoard.
But do not get the solvent near a hot soldering iron—
benzene is inflamable.

dJ. Hartley,
Winchester.

Please Note: this column is intended for constru ¢ctional ideas
and ideas reiating to electronic construction. ft is not our
intention to publish circuits of any description.

All items submitted should be original and not previously
published. If similar ideas are submitted by two or more
|readers the first received will be published.
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PROJECTS

TAPE NOISE
LIMITER

A simple circuit for re-
ducing tape noise on play-
back from cassette tape

'[ TELEPHONE REMOTE
~ MONITOR

- Don’t let your phone
go unanswered. This
monitor will relay the PI”S. s
ring to a remote =
SOLDERING
or garden. : ey :
i N e | FOR
o A
S BEGINNERS

A must for all new constructors.
Straightforward explanation and
illustrations of soldering.

Because of prevailing production problems, no firm publishing date can be announced for the November issue. Redders are
advised to check regularly with their local supplier from mid-October onwards.
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New products and
component buying
for constructional

projects l

SHOP
TALK

LByMike Kenward

A
SR

G oING back to the April issue
and the Transistor Assisted
Ignition, those readers that were
interested will recall that we
gave Marshall’'s as suppliers for
the transistors. Subsequentiy—in
the July issue—we mentioned the
difficulty in supply, due to Mar-
shall’s being let down on delivery
dates.

The situation has not yet
improved, however since so many
readers still want to build the unit
we have asked Marshall's if they
are willing to supply two TIPS3s
instead of one TIP53 and one
TIP49—this substitution will not
affect the functioning of the unit
but does put up the price by
nearly £1. .

Any readers that are prepared to
pay the extra can have their unit
how—others may have to wait a
few months until Texas decide to
make more TTP49s. This increase

JACK PLUG &

WELL WE’LL BE HOME
GOING TO CONSTRUCT

TS JUST AS
EARLY. MIKE'S
THIS PELTA ELECTKIC GUITAR
WHICH 1S FREE
HE'S SURE TO N

it
oot

puts the cost of all the semicon-
ductors including postage, pack-
ing and V.A.T. up to £3-80. Write
to A. Marshall’'s (London) Ltd., 42
Cricklewood Broadway, London
NwW2 3HD.

Delta Guitar

The parts for the contruction of
the Delta Guitar should be avail-
able through hardware shops and
music shops—for the bridge,
machine heads;=strings etc.

The magnets may prove diffi-
cult in some areas but most of the
larger hardware stores stock them
of should be able to get them for
vou. To get to the “electronic”
parts, the transformer is available
from Zeta Windings Ltd., 26 All
Saints Road, London W.1, or is
available to callers from H. L.
Smith and Co., 287-289 Edgware
Road, London W.C.2.

The cost of the tramsformer
including postage and packing
and V.A.T. is £1-85. The knobs
shown in the photographs of the
prototype are available with
coloured (red, blue, green, yellow,
violet or black) or chrome top
caps from Re-Ar Products, Burn-
ham Road, Dartford, Kent. The
cost for the pair including post
and packing and V.A.T. is 50p.

One final point on the com-
ponents, readers may find it easier
to buy dpdt slide switches
rather than the s.ps.t that is
specified. This, of course, causes
no problems, simply disregard
four of the connections.

Burglar Alarm

The Burglar Alerm relies on
microswitches at each window
and door to protect the house
and therefore ome of the major
items when buying will be these

f ‘Lv..!

switches. If you look around you
may be able to find some ex-
equipment ones that are fairly
cheap and small enough to look
neat, don’t worry about the rating
of them, they are omly required
to pass a few milliamps at low
voltage.

Incidentally, since the number
of switches and associafed
resistors required by each reader
will vary, the cost of these has
not been included in the total
cost, neither has the cost of the
case which could be home made.

The meter for the alarm testing
system can be almost any 10mA
moving coil type provided it is
not so small that the ImA divi-
cions are not easily distinguished;
simply buy the cheapest available.

Reaction Timer

As stated in the article virtually
all parts for the Reaclion Timer
are those used for the TeachIn
*74 course, readers following the
course will only have to buy the
push button. To make the perma-
nent model neatly a skeleton pre-
set and a multiturn preset will be
required, although both of these
could be normal types mounted in
such a way that they are not
altered by accident,and connected
to the Veroboard by flying leads.

Note that the push buiton can
be one of two types and that D1
is not required if S2 is a push to
break type.

The case can be almost any
type of approximately the right
size—see components list.

General Purpose Switch

All parts for the General Pur-
pose Switch should. be readily
available. It can easily be housed

in any of the small cases on sale.

.




~_ electronics
look ! <!
| s Mastered

... practical
... visual
-..exciting !

|

no previous knowledge
no unnecessary theory
no “maths"

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

A

1/ BUILD A { 2/ READ, DRAW
OSCILLOSCOPE AND UNDERSTAND

CIRCUIT DIAGRAMS
You learn how to build GG

an oscilloscope which D ks -
remains your property. =

With it, you will become @_‘Lﬁ_
familiar with all the o~
components used in as used currently in the
electronics. various fields of electronics.

= — —_—

| 3/ CARRY OUT valve experiments, transistor experiments This new style course will enable anyone to

amplifiers. oscillators. signal tracer, pho- really understand electronics by a modern,
OVER p g P practical and visual method—no maths, and

40 EXPERIMENTS to electric circuit, computer circuit, basic s ) "

radio receiver. electronic switch, simple 3 Minimum of theary—no previous knowledge
.| ON BASIC ELECTRONIC transmitter. a.c. experiments, d.c. experi- ;:g::ge:dvl: ::lllt:sl‘sosenap‘:: an:one !ot"_"“';'l
| ments, simple counter, time delay circuit. LESEVICElandamain gl iye
" CIRCUITS & SEE HOW Eecacau yclrcu types of electronic equipment, radio and TV

| THEY WORK, including : Strvicis procedures. e e

. -

POST NOw  To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept. EEL 104, |

FR E E for P.O. Box 156, JERSEY. Please send your free brochure, without obligation, to: i
we do nol empioy reprasentatives I

]

BROGHURE  namE BLOCK CAPS

or write it you prefer mot to cut page ADDRESS ; PLEASE

special free gift also to all our students
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CRESCENT RADIO LTD.

[1-15 & 17 MAYES ROAD, LONDON N22 6TL
(also) 13 SOUTH MALL, EDMONTON, N.9
MAIL ORDER DEPT.

II MAYES ROAD, LONDON N22 6TL
Phone 888 3206 & (EDM). 803 1685

ABS PLASTIC BOXES

Handy bores for construction projects.
Moulded extruaion ralls for P.C. or
chassi with

panels.

3005 =105mm x 73mm x $5mm =51p.

1005 =3B0mm X 74mm x 47mm—86p.

1007 = 185mm X 124mm % 60mm —86p.

1021 -~ 106mm % 74mm X 45mm = 50p.
{sloping front)

CLEAR PLASTIC
PANEL METERS

Bize 59mm * 46mm X 36mm these
mcters  require & 38mm hole for

ME6 =-0t0 50 micro amp Full Scale
ME? — 010 100 micro amp ., .
3 — 0 to 500 micro amp .,

i8S =0te lmfa P
MEID = 0 to  Smja . be
ME1l = 0to 10m/a oo

MF12 — 0to 50m/a v
MEILS = 0 to 100m/a om0
MEl4 — O to 500:::[- &
MEIS = 0 to 1 am

:
ME16 = 0 to 80 rulla A.C. Full Bcaie
MEIT = 0 to 300 volix 4 f' Full Seale
MEI8 = “8" Mcter
ME]9 =

“YU™ Meter

OUR PRICE

£3-00

LIGHT EMITTING
DIODES

Til 200 (Red) with Clip 22p each
Tit 209 (Green) with Clip 38p each
Tl 209 (Ycllow) with Clip 90p each
Miled 500 TO92 Type .. 18p each

LED READOUTS

Litrontr
. DL707 -3 Character 14 Fin Dil ‘2

DL701 As above but +1 .. 2200
DL747 6 Character * .. 22.62
Minitron

3015 7 Segment 16 Pin Dil .. 4118
3015G As above but =1 .. #1138

CLOCK CHIP

CT7001 MOS/LAI Digital Clod:f
Calendar Chip pius full Circuits an.
Information Leafiet - B 58 95
Circgita and Information Sheet 15p
1it704 Led Display for above 2135
Or 4 for £5-26

3 KILOWATTS
PSYCHEDELIC LIGHT
CONTROL UNIT
/\_‘

Three Chaouel: Hase—Xiddle—Treble.
Each chaonel has its own sensitivity
control. Just connect the input of thu
nnit to the locdspeaker terminals of

amplifier, a5d connect three 250V up to
1000W lamps to the ontpot terminals
of the unit, and you produce a fascin-
sting sound-light Qisplay. (A guar-

VEROROARD

e 'l [_-15 [Pain-18
2f x 3% x‘h 24p |~ 16
2% x5 p 34p 18p
31 x 33 34p 34p
XN 30p 45p
17 x 2% 1-08p Tip 80D
17 x 32 48p 1-18p 75p
17 x & 1-86p . 1-10p
Fin inzcrtion tool 83p
Spot face Catter 48p
Pki 38 plos (state -} or -13) 25p

LOUDSPEAKERS
23 B chm 50p
21" 40 ohm 50p

25 BD ohm 50p

5 8 ohm ceramic £1-25

63” 8 oo Dual cone ceramnic £2-50
10" 8 chm Dual cone ceramic £28-7%
cenmlc 1-80
ohm Permanent Maynet £1-80
* L MT 13 x 8 450 Eit 3-8-15 ohm £3°75
*EMI 13 x 8" 356 Kit § ahin 2750
Yane Ulira high power loud.lpukml
®Pop 33/2 30 watt ISohm ¥2° £8-18
SPop 55 60 Watt 8/150hm 127 214-50
®Pop 50 50 Walt 15ohm 127 £11-81
*Pop 60 60 Watt Bf15ohm 15”7 21540
*Pop 100 100 Walt 8/15chm 187 £27-00

*Carr on L/3 over 183x 8" and 12" 50p
per LjS.

“CRESCENT"" 100
WATT RM.S. ALL
PURPOSE AMPLIFIER
U_B8UILD.IT
‘We mpply the three modules for you
10 build this Disco-Group-P.A. ampli-

fier into the cablnet of your choice.

* THE POWER
AMP MODULE

170W. rana s5q. wave S00W instan-
taneous peak into 8 ohm (60W futo
18 ohm). $14-28, carr. 43p.

* THE PRE-AMP
MODULE
Four coatrol pre-amp, Vol. Basa
Treble. Middle controls. Designed to
drive most amplifiers uslog F.E.T. firet
stage, £3-86 carr. 256p-

* THE POWER SUPPLY
Is supplled completz with the mains
trandformer. £0-88, carr. 50p. Complete
Axing Instructions are snpplled and no
technical knowledge s required to
connect the threc ready wired modules.
A fantastic bargaln. I you purchase
all three moduoles. £25, carr. 75p. Bend
8.A.E. for further details on this or
our ready built mmplifiers

DECON-DALO

33 PC ETCH RESIST PEN
The Decon-;)llom:ml’c is a \In-q\lﬁ
for

him to prcpare in mmutes a perfect
printed circuit board.
OUR PRICE 80p + VAT

POWER PACKS
Pi'l Switched 3-6-7f-fvolt 400M/A
Transistor & Zener Stabiliced On/

switch, in a black metal case
£5-25 cach
PP Switched 6-73-9 volt Batiery
z iminator. Approx size 2§7 X
21" x 3}°. ldeal for camsctte re-
3“;;" £2.75 each (Fhilips t¥pe

]

PP3 Car converter, From 12v Foa, or
Neg to = 6-73-9 volt. Easy to fit

antsed.)
£I8'50 plus 36p B & P, and transistor xe:ull.f.atl£2_so :
UK. CARR. V.AT. Send 20p for &
15p unless otherwise 8% VAT to be added CRESCENT
stated

to all orders GATALOGUE

372

JOSTY KITS
FROM
ELECTRO SPARES

The Josty appointed stockists

% ALL KITS POST FREE! x ALL PRICES INCLUDE VAT!

It makes practical sense to invest in Josty Kits. They come
complete with everything you need — all the components ready
to use, including even the solder. Plus easy-to-understand,
fully comprehensive instructions. and a cast-iron guarantee.
Just look at the list of Josly Kits available now from Electro
Spares. Remember, every price includes VAT, and every Kit
is post free.
Model Josty Kit
Reotail Price List
Mano Transistar
Amplifier & Speed Controi 5-28
Mixer . ATS56 2,200w Triae Light Bimmer
Monao Transistor- 3 Speed Coptrol 159
Pre-Amplifier E ATS  Automatic Light Control 2-84
Emitter Amplifier U330 Tremeto Unit for
Small 0-5 W Amplifier guitars. ete.
for microphone 4-65  HF61 Diode Detector
AF305 Intercom 828 HFG5 Frequency modulated
AF316 Maono Amplifier {for FM transmitter
Stereo use two} §-50 HFJS FM Teansistor B
M160 Multivibrator 1-88 Receiver 318
M1302 Transistor Tester 9-30 ' HF310 FM Tuner Unit 17-39
M191 Vu-Meter 5:01 | HF325 Oe-Luxe FM Tuner Unit28-53
M192 Stereo Balance Meter 547 ' HF330 Stereo Becoder for use
LF380 Guadrophonic Device 12-50 with HF310 or
AT60 Psychedelic Light Coatrol, HF325 10-95
Single Channe! 8:58 ; GP310 Stereo Pre-Amp to use
ATE5 Psychedelic Light with 2. AF310 23-39
Gontrof, 3 Channel 16-00  GP312 Basis circuitboard 12-60
AT25 Window Wiper Robot  6-40 1 Plusmany others.

‘AMATEUR ELECTRONICS’

Specially produced by the makers of Josty Kits to giveyou a
professional insight into the fascinating world of electronics.
Written with the amateur in mind from start to finish, "Amateur
Electronics” is an ideal introduction to the
whole subject —

from first principles to advanced electronic
techniques. The price includes a circuit board
for making ten Josty Kit projects. Only £3.30.
plus 20p p & p. No VAT.

Send S.A.E. now for a free 8-page colour
brochure all about Josty Kits and

; Amateur Electronics.

COMPONENT LISTS FOR

*EVERYDAY ELECTRONICS" PHDJECTS

You only need to have constructed a few

projects as published in "Everyday “E
Electronics®, to know what a problem it yayf and
is to get every component just when

you need it. Electro Spares have devised

the complete solution. Now you can get lists

of all the compenents required for any of the projects in

this issue. Just send us a stamped addressed envelope, and cell
us which project you are interested in. The list shows a
separate price for each item, as well as a price for the complete
kit. You can buy any one or more components to suit yourself.

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

ELECTRO SPARES

The Component Centre of the North
288 ECCLESALLRD., SHEFFIELD S11 8PE (B)
Tel: Sheffield (D742) 668688

Total RRP - AT Photo CeIISwn:hlng
inc. VAT
ATA0 amﬂw Tnac Light Dlmmer

J0sTrEOg
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WE HAD a very progresswe physics master at
my old grammar school. A “radio man”

through and through, he would give up many a
lunch bour for our welfare. He scraped together
funds from somewhere and provided us with a
“Heathkit” oscilloscope, signal generator and
valve voltmeter—at yearly intervals. With tran-
sistors becoming available, many a solid-state
version of an old valve circuit was knocked
together on those heavy oak benches.

WHY ELECTRONICS AT SCHOOL?

People continue to argue their views for and
against Comprehenswe Education. I uphold it
and one of my reasons is that it has undoubtedly
facilitated the introduction of snch subjects as
electronics at school. Even so it has been slow
in establishing itself on the curriculum.

Many headmasters have difficulty finding staff
willing or able to teach it. Some are deterred by
the rather heavy initial capital outlay. Most want
to know what it is all about, how it rates as an
easy option and what ultimate good it will serve.

Readers of EvERYDAY ELECTRONICS will need
little convincing that electronics makes an excel-
lent subject to study at school. Some of the
pupils might well make a worthwhile career of
it, others taking it up as an absorbing hobby. The
rest will, at least, be better informed to treat
with care and respect the many pieces of elec-

tronic equipment with which they will come into

contact over the years.

The ever-increasing hours of leisure which
fewer working hours will bring demands possi-
bilities like electronics. Those children who are
products of the raising of the school leaving age
may find in the subject a willingness to parti-
cipate in school activity.

Teachers who are interested in electronics or
informed parents might well ask whether ‘there
are any plans for the introduction of electronics
as part of their school’s curriculum.

LEARNING ELECTRONICS

We, at St Peter’s, introduced electronics
several years ago. Calling it “Practical Elec
tronics” we offer it as a C.S.E. subject to all boys
and girls making their decisions for subject
options when entering the fourth year.

These children have all studied physics dnd
chemistry up to this time so they should be
sufficiently well equipped in basic electrical
knowledge to begin the course. Even so, we find
that a thorough revision of this is necessary to
ensure that they all start at the same level:

The course involves two years of study con-
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LECTRONICS at SCHOOL
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sisting of two weekly sessions of 80 minutes each
and homework.

All the usual components and pieces of basic
equipment used in electronics work are studied
and the reasons for their operation are dis-
cussed. Topics which need mathematical calcu-
lation such as potential dividers, Ohm’s law
and transformers are entered into.

We do not pretend, of course, that the less-
able pupil finds this all plain sailing. He may find
great difficulty but focuses his attention on the
practical side, learning what the various devices
do rather than why. A very few realise that
electronics is not for them and change their
option after only a few weeks. On the whole,
however, they enjoy it immensely and pursue
the course wil]jngly to the end.

Readers may gain the impression that this is
a very theoretical course but this is certainly
not the case. We justify the name “Practical
Electronics” by illustrating each point with
demonstrations, experiments and much class
discussion.

CIRCUIT CONSTRUCTION

Much of the work the students do themselves
building many of the circuits on S-Decs. I am
surprised that many more amateurs do not use
these for experimental circuits. Consisting as

‘they do of interconnected rows of holes;

resistors, capacitors transistors and the like are
simply pushed in according to a carefully
planned scheme. Components have a very long
life as the wire ends are not shortened thereby.
Transistors are not ruined by over enthusiastic
use of the soldering iron.

It is, however, essential that the sindent learns
correct soldering technique and how circuits
can be built in other ways. For this he may
cut a piece of plywood, drive in panel pins and
solder to these. At other times he may use
matrix board, Veroboard or even etch his own
printed circuit board.

Building amplifiers, oscillators and the like he
will automatically learn how to use the basic
test equipment which is made available, such
as iransistor testers and oscilloscopes. He will
learn to detect faults and to rectify them
whether they are due to faulty components or
{more frequently) their misrepresentation of
the circuit.

PHILOSOPHY

We never feel smug about our subject—in
fact we are generally grumbling about some
shortcoming. There is, for example, a wish to

ST3
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re-introduce a little work om thermionic valves.
Thermionic emission is a fundamental concept

‘which still has a place in our solid-state world.

We have no time to do this, however, as other
important topics have been added to the
syllabus.

We all agree on one basic piece of phitosophy
— that electronics must not be taught as a
“black box” subject. We feel that it would be a
big mistake to discuss a lot of integrated circuits
which each “do something,” the students merely
wiring them together. ;

This does not mean that we ignore integrated
circuits—how could we? They are discussed
when a similar circuit built of discrete com-
ponents is already*understood and established.
In this respect I do not know what will happen

in years to come. It sometimes worries me that

the role of teaching electronics might ultimately
have to change.

EXAMINATION

As the second year of the course draws to a
close, C.S.E. examination time comes. First of
all, there is a long practical examination where
the candidate answers three questions. He builds
circuits, makes modifications and draws con-
clusions. One of the questions involves using a
circuit which has been built as one of the earlier
projects.

A rigorous theory examination follows a few
weeks later. This has questions from all parts
of the syllabus. The final mark, hence grade, for
the candidate includes assessment of these two
examinations plus a mark for the course work—
ie. project circuits, notes about theoretical
details and essays which will have been written
during holidays.

WORTHWHILE

We find that electronics as a school subject
cuts across many of the usual rules when a pupil
makes his choice of subjects. The less-able child
rubs shounlders with the highly intelligent. We,
as educationalists, find this most rewarding. We
know the course is worthwhile and this suggests
ijtself when the pupils—without prompting—
begin to build their own circuits at home using
their new-found knowledge. Then our troubles
begin. Amplifiers which refuse to amplify or
oscillators which will no oscillate become part
of the lunchtime scene. Coffee is abandened for
a leaky capacitor.

REQUIREMENTS

Any school wishing to embark on a similar
exercise must do so with much thought. A good
stock of the basic materials is, of course, essen-
tial as is a supply of good test equipment. Good
quality instruments are necessary to withstand
a great deal of use and abuse.

974
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An S-Dec being used for a practical demonstra-
tion.

An account with R. S. Components and one of
the larger retail suppliers are essential.

The teaching staff need not be experts—it
sometimes does the children good to see that
“sir” can make mistakes and, hopefully, to put
them right.

Some components fzll to pieces through fair
wear and tear and this, together with the neces-
sity to improve the course, means that a reason-
able annual allowance must be available to cover
these needs. An expert syllabus must be written
and a great deal of care here is worthwhile. It
must gradually progress in a natural and logical
order, maintaining a correct balance between
theory and practical work. Mathematical detail
must be sufficient for the more able but not so
much as to deter the others.

I might finally remark that the wisdom of
Solomon is not necessary but the patience of
Job is quite an asset. After nearly a year of
study I recently grimaced to hear; “How many
volts will pass through my relay coil, sir?” =

r

PRACTICAL ELECTRONICS

FREE WITH THE OCTOBER ISSUE
THE
P E TRANSISTOR GUIDE '14

A listing of over 400 transistors with useful parameter
information and equivalents. Out now.

DO YOU WANT TO BUILD A
SYNTHESISER
FOR UNDER £50?

3 Then read the November issue of
Practical Electronics, available mid-October.

\ "~ ORDER NOW J
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TRANSISTORS, VALVES AND SEM}-
CONDUCTOR DEVICES - ANY QUANTITIES
UK'S LARGEST STDCKISTS

ASH X CARRY , <\ '|//= FLECTRONIC COMPONENTS

[II

Efectronic Centres
404-406 Elzctronic Components & Equipment 01-402 8381[ X/ £/ and

309 PA-Disco-Lighting High Power Sound 01-723 6363
303 Special offers and bargains store
Allmail to 303 Edgware Road. London W2 1BW
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PRICES | o
4 {Post/Packing i5p per 1-6 7
or CALLERS or BY POST icams GB unleas scaced) TEST
Caramic Filtors 1€ Clo<l| nn
Ref. No. Price Mipiature 10-7 MHZ filcers MM 53!4 smgle :hup clock EQU I P E NT
I DI203 Teleghons Amplifier—Sucrisn  £4-95 P pair. . with CCT £9-
2 DI201 Telsphone Amplifie e £7-50 §C IF Unit Ultrasonic :ransducen
3 TI12056 2 Station Intercomm £4-95 CA3089 10-7MHZIC £2-94 with dara/circuics £5-90 pr M u LT'_
4 T130€ 3 Seation Intercemm £5-95 Sinclalr & w. IC F'b": optics
5 T|406 4 Station Intercomm £12-50 1C12 with data and 0:01” diam, mono filament M ETERS
& TAIA 2 Stacion Telephones lntercomm £13-50 PC board -10 £5:30 per 100 mecres
7 1.2 2 Station Wircicss latercomm  £18-29 Radic IC Chip 0:137 diam. 64 fibres
8 DP303 Door Phone Intercomm £7-00 ZN4l4 Radio 1C £l per metre
9 PK3 ETCH your own printed circuics £1-15 with circuit £1-20 15m _diam mares  tails {carr./packing 35p)
10 EAA4l Reverberation amplifier £I1-75 § Fw-1Cchip 76003 £10-50 each u4324 206/V ~ with
11 U$50 Ultrasonic switzh £12-75 _watt amplifier Radic Control XTALS
12 XP4002 Photoelectric alarm systam  £13-50 | With daca Macched paif for 465 KHZ | a3s, 201V warsh stce] case £8-75
13 Solid state tachamcter £15-30 [ PC Panel 50p IF £2-00pr. for all supernet U4313, 20k/Y withstecl case  £12-30
14 Power dash transistor assisted ignition £13.50 | Strobe Tubes trans. RX’s u4317, 20kIV with case £16-50
15 Car auto lock £1-75 ZFIBA  (simi- Handsets U4341, 33kJV plus transistor tester
16 4 Imp 6-12 volt bateery charger £4-85 lar to 4A) £4-00 Lightweight relephonc steel case 0-50
17 FF21 Car radiojmape quad adaptor £4-68 ZFTI2A £5-00 handsets brand new com- U4323, 20k/V plus IKHZd 465KHZ
18  Fully disappearing car aerial £1°00 T sagmant plete with diagrams for Q with case £7-70
19 Electn: disappearing car aerial £7-80 indicators intercomms £3-00 pr. 1TI-2. 20k/V siim type £5:95
20 ET (FI009) Morse Code Key{Buzzer £1-70 30l 5F with Dual impedance and THL33D (L33DX) 2KV Robust  £7-50
21 VHI0S5 aircraft band coavertor £4-50° data £1-70 ea microphones TPSSN, 10kfV (Case £2-00, £8-
22 LM300 50K Disco mic. £12-95 Sprmz delay 50k/600 OHM quality car- AFI05 50k/V Dehuxe (case £1 -90) £12-50
23 DF508 50K Communications mig. £5-75 diod  stick mics. _with SI00TR, [GQk/V Plus cransistor tester
24 BCO‘S li:l}ter pluz7 I“%v volaage adaprors HR‘ﬂ rﬂtwjm HldLO :Td onfoff switches £22-50
imA (scate &/ volt) £1 95 oa. spring and ecables.
25 B T T £1-50 | pp 20p RE3S  indoor | outdaor General Test Equnpment
26 Gravenire 93|A phoro elscrric unic HR16* twin professionsl £10:-7: ¢} carrfpacking 50p. * carr./packing 30p)
with data) £3-50 spring £6-85 RE350 Anti-ferdback M- unlesy stated
Frd ch. 3 x 500 watt sound to light £21-50 pp quality £11:30 43100 tMA Scrip chare
28 31 ch. 3 deOOO waatt sound to light . ﬂ_rEecor:Er % IW
plum overide 3 TY ulti-
il I50w Ilgh: display projector with wheel £13-50 QUALI CKSSE-'TE TAPES / voltmeter  £19:75
30 ?ch:nnel 9 volt mixer £4:20 2 TTEIS Grid dip meter
31 X 00 deluxe 4 channel mixer £6:78 Living Sound" made specially for 440KHZ-28MHZ
32 H67n(GI310) Stereo headphone amplificr £10-59 HGN‘Y! by EMP Tapes Led. £16
33 26-C ider cantrol mixer £27-95 5 scre e with library case $TE65 28 Range valve
34 RE 208 steres phone adaprar £2-15 Post pald voltmeter  £22-5
35 MDE802 stereo phones £2-20 fmﬂD RF Generater 120KHZ—
36 Ci5200 stereo phones £2-75 g "" & for 0fer 325 for SO0MHZ £18-95
37 CI5 250 scerca phones -5 | €50 FS ORI £ 500 £3-15  £7-50 1Tk22D AF Generatar 20HZ-200KHZ
38 GI301 and Gl 305 stereo phone concrols £2-95 cse £1:47 £1-85 £4:65 £11-37 9-95
39 Car sterec zpeakers in pods. Special cizoe £1-83 £3-54 £5:60 £14-00 *HM350In circuittransistor tester ll9 50
20" Crysmal lapel h %% | SPECIAL OFFER CASSETT T3 Detube merar o300 Vg £14 73
3 apel microphone D 4 eluxe merer |- 4~
41 EIO52 car speakers front/rear radar £1:00 E 1G3-36 RI(' csc 20HZ-200 KHZ £15-75
41 Bib Groove Clean (Ref. No. 42)3) g;rg STORAGE :cso:nzAsD | Meter | L‘:sz ;g
ib Record care kit o. 4 4 A i . SE3 eluxe signal tracer
42 Bib cassette record(er cars kit (Ref. k : r‘;ﬂ:gf z;_'go“p s 32 assettes SEE400 Mini-lab x|l in one tester £55-50
No. 216A) £1-96 Car * Pl ’k for 10 C1-5 Scope 500.000 KHZ (carr. £l )

45 Bib catserte Tape splicing kit (Ref. e IS e i L 3-00
3 E.:séﬂ v Ll-ed A R "'30435(2H%’Am=terl—300 MHZL’S 15
reel-reel Haobby Box B e Resiztance sul x | Posc, ere.

47 2000 OHM Headphones c1-50 { ELECTRONIC More selection — bigger | Capacitator { awn

48 4000 OHM Headphones £1:55 COMPONENTS stocks of electronic com- 2 amp variable :n.nsfnrmers
49 E(,Zlanu):tc Recorder Mic. (&3 x 3imm 0T W"Clﬂ'-‘ and :qulpn;t.et:: for {carr.
- sup| purpose. er  us
5 nlagz e £1ge3 & EQUIPMENT quol:erl'or e bt Radio activity counter 0-10 {carr. Cl)
51 UPD! w cost 9 volt aliminator £2-25 =] SAE 1l HAlns unic for above (carr. 50 ﬂ 75
g %ES%HEI Tapg::udal‘)erlnluneﬂser ‘ﬁ;;g {Please enclose large with all enquiries) = s :_:c;H.” NP)G
ambridge pocker calculars . 5
54 BCA0S o Pocker calcufacor £21-95 | Build MULTI-KITS A-DISCO-
55 BCBI7 Mcmory pocket calculator £28:95 It Ready to use and use again.
56 BCHM 850 % and memory calculator £33-25 Educational and practical
57 Sinclair scientific calculator £27-20 Yourself All transistor circuits with
& indmr C"nld bridge Himn(grm, ﬂég‘g full handbacks.
utex soldering iron kit G WILW P i q 4
59 Bib record care kit (Ref. No. 59) £l-17 vy o’?}";a“:;’;zp 10 in I, 10 projects
60 5Spec Chassis punch kits £5-50 MWILW Rnd:a g £5-95 Pest 20p
&l I..nngs descldering :onl £3-50 £525 S0 in |, 50 projects
62 [ amp inline mams SUPPressors £2-50 PP " T£13-95 Post 1S
83 BSS?. (‘lDIB) way stereo speaker 9 vole regulated 9°“""' P .
£-20 supply 15 pp 15p 159 in 1. 150 projccts Without doubt UK's hest range of
o4 We"er FA00D-PK expert gpun kit £6-20 15 watt inverter £11-50 Post 30p dular an t, Light-
65 °5° Dec breadboara £1-98 £5-20 pp 30p s ing, mixing., microphoncs, acccisories.
ool SRty T e £4-19 I A e Radionic x 20, 20 (Elec) speakers, amplifiers, lenses, etc., etc
7R R0 B exd bodrd .50 £6-80 pp 40p Projects  £4-95 Post 20p FREE smck lists (Ref. No, 18} &6n reques:
gg ;In?::l?g:igmdng o g gg Sinclair micromatic radio sad_ion'lc x ‘490 4§°P(R3%i°) -C‘ 369" hzuﬁ'idsss BOROLRSELS
e : .
70 40 watt soldaring iron _£1.90 £ pp 152 oI iH0e : ,
230 AM[EMT  aerial 630 STAB Powcr B13 Guitar preamp. ¢95 Electronic
Q#‘;RON 3mp’hﬁer £3-29 sugg! |A£9 o £4-99 cnntmmg -
3 | rester )
310 Radic cantral 20 {4h0 caB5"® 690 DE maror™ " O G T 860 Photy dimer 8% TO BE ADDED
i L‘;ﬂmrel Bfifc 275 Mic. preamp £3-31 875 CAP. Dlsrchargc 235 Acoustic Alarm TO ALL ORDERS
tran.rm:ter 127 Noise reduc- £6:98 700 Electronic Egicion Ve <t for driver P
__ tion unit £9-55 525C 120-160 MHZ Chaffinch £7-92 LS (Export VAT FREE)
345 Sup:rhe: R{C 157 Private TV loop YHF tuner 707 Windscreen 465 Quartz XTAL
o ;_ecervar £6-61 05 ‘Il"rans £4-95 £11-31 \Hp;; timer 80 .::cop:z E;llbﬂ- checker £9-90
imple  tran- ona control S Y 3 A or 4 i inj BE
?lwa tester e :ni: r£s4-;6 =70 loﬁz.f;‘nﬁ;uor 760 }zfi:u;_?: switch 255 Level indicator 220 Sé_g";; T AL FOR MORE
3 . owerSuppl -45 K q
115 Bwace amplifier for 115 #8-31 20 780 Metal Detector 2552 3% YoX L1362 s | ELECTRONICS, SEE
£4-50 610 Power  supply 719 sa';cwa:\./e gen- (electronics 525 9’_?;'50'““1 :10 B:;{‘ "B 3 x
120 12watt for 120 £5-3 fChe o 8 only) £10-91 timer er Barrery
Zeatt amp o Ry 30 £19.77 700 Capfa)mwe - £11-31 Charger £7.59 BACK PAGE
125 Szerco control for L] 590 SWR merer Burgular alarm 715 Photo celf 850 Electronic
unir -84 £6-64 £9-47 £7-92 switch €B-97 Keyer £16-37

Electronics
Centres Open
Sam-6pm

Prices corréct at time of preparation. Subject to change without notice. E.&O.E.

50




[E—

With a kit
as complete as this,

allyou need add

_isal llttle time.

e e A SR

You may have found, from past expenence
that your definition of ‘complete’ is not quite the
same as other people’s. And your so called complete
kit comes minus a cabinet,or knobs, or a multitude
= of other bits and pieces.

That won’t happen with a Heathkit.
Take our very popular digital alarm
clock kzt Every part you need will be there, right
down to the solder. And you'll also receive a very
easy to understand instruction manual that makes
light work of assembly.

Infactall youneedarea few
basic toolsand a few enjoyable hours of your time.

After which you may like to try your handat
our AR-1214 stereo receiver. Orevena TV.
And how about an ultrasonic burglar
alarm disguised asa book?
i Or,forabookful of otherideas,just chipthe
coupon and we’ll send you the Heathkit catalogue.

Otherwise callinand see usat the London

Heathkit Centre, 233 Tottenham Court Road.
Or at our showroom in Bristol Road, Gloucester.
You'll find it well worth your time.
Heath (Gloucester) Limited, Dept. EE-104,
Bristol Road, Gloucester, GL2 6EE.
Tel: Gloucester (0452) 29451.

e

| To: Heath (Gloucester) Limited,
Dept. EE-104, Gloucester, GL2 6EE. |
My free Heathkit catalogue, please. I

Name__

Address ,;“I
o]
|
|

Postcpde
Remember casy terms are available

lilth the Heathkit Monthly Budget Plan.

976

A Ready built unit, ready for connection to the LF. stages of|
existing FM Radio or Tuner, A tell tale light can be connected.
The Unit Is a small. printed clrcult, no further allgnment
necessary. A LED. is recommended as the indicating light,
_suitable devlce avaliable from us at 25p. Instructions l_ncluded

on'y £ 50 Order Codo t C.A.

on P.C. Board with all components
or 2 on one board for £2-80

Order Code 1.C.A.Y/S

Thme nmps ara :uppliuu‘ with a fres booklet
and aasy to

bunld Drmech ulmn the 1.C.AA

5W & 10W AMPS

SWony £1.80
10W ony £2.26

inc. P. & P.
These matchbox size amplifiers have an exceptionally
good tone-and quality for the price. They are only 24“x 13°.
The 5W amp wlll run from a 12V car battery making It very
suitable for portable voice reinforcement such as public
functions. Two amplifiers are ideal for stereo. Complets
connection details and treble, bass, volume and balance
control clrcuit diagrams are supplied with each unit.
Discounts are availabie for quantity orders. More details on
request. Cheapest in the UK. Built and testad.

Now available for 5 & TOWAMPS

Pre-assembled printed circult boards 27 x 37 available In
stereo only, will fit -15 edge connector.

Stereo Pre-Amp 1 (Pre 1). This unitis for use with low galn
crystal or ceramic pick-up cartridges. £1-10
Stereo Pre-Amp 2 (Pre 2). This unit is for use with magnetic
pick-up cartridges. £1-5%
Stereo Tone Control (STC). This unit is ar active tone
control board and when used with the right potentiometert
will glve bass and treble boost and cut. £1-10
Instruction leaflet supplied with all units. Post and
packing included in prices. VAT at cumrent rate.

I enciose £... for ... Decoders/....coaeiiiniiain.s
WA s e e e EWAMDS] ... ciinanann 10W Amps/. .

Stereo Pre.Amps ¥ .............. Stereo PrecAmps 2 ...ooiaioianieians l
Stereo Tone Contrals .. ooeavvcnnaannniann 3
(Pleasa insert quantities and delete those not applicable) . I
LT aenimmme e

I Address ...

Dept. D, 292/224 West Road,
I . » Westcliffe-on-Sea, Essex S50 9DF .
o Telephone: Southend (0702) 46344

Everyday Electronics, October 1874
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STATIC ELECTRICITY

The ancient Greek word for
amber was “elektron”. (Drop that
little tit-bit at a gathering and see
how many conversations you
stop!) However, to the modern
mind the word “electron’ carries
with it connotations of electricity,
so what’s the connection? Easy—
2000 years ago the Greeks were
all madly rubbing amber to pro-
duce the phenomena caused by
static electricity,

rub it. i you kaven’t, don’t worry
—plastic will do as well, or better.
Rub it vigorously with wool for
5 or 10 seconds and then pass it
over the head of an unsuspecting
friend. He will feel a tickling
sensation in his scalp and all his
hair will rise up towards the
plastic as though he had just been
to see a horror film, Fig 1.

Static electricity can be in-
duced by rubbing

Fig. 1. Rubbing a plastic comb
with wool and then passing
over the head will cause the
hair to stand on end.

So—if you've got a-bit of amber,.

Everyday Electronics, October 1974

If you scout around, trying
this and that, you will find that
some plastics serve better than
others. Polythene sheeting is very
good.

Without getting too technical, we
can say that electrons (parts of
atoms) have actually been trans-
ferred from the wool to the sur-
face .of the plastic, giving it a
positive charge. Let us check this
last point.

Fig. 2. Two sheets of poly-
thene, when rubbed with wool,
will be seen to repel each
other when brought close to-
gether.

Obtain two identical plastics
and rub them with wool. (Don’t let
themn touch.) If the two sheets are
now held up near to each other,
they will be seen to repel each
other, Fig. 2. Remember that like
poles of magnets repel? Obviously,
here we have the same thing.

Now rub a piece of glass with
silk and rub the plastic with wool.
If they are held up, the chances
are that the plastic sheet will be
attracted to the glass. (I say “the
chances are” because some

plastics will produce negative
static, and others positive.)

Electric charges can attract
and repel, just like magnets

For an interesting experiment,
set the kitchen tap so that it
releases water in a small jet—i.e.,
not broken, yet as slow as
possible. Now the same electrified
plastic sheet, if brought up to the
jet, will deflect the water without
actually touching it, Fig. 3.

Fig. 3. When a sheet of poly-
thene which has been rubbed

with wool is brought up to
running water from a tap, the
water is deflected (repelled).

Finally for this month, try
rubbing a balloon so that it sticks
on the ceiling, or see how much
cigaretie ash you can pick up.

Just one word of warning—all
of these experiments work best in
a very dry atmosphere. The
reason why, we will look into
next time.
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TEACH-IN 74 ... TEST

ANSWERS TO LAST MONTH'S
QUESTIONS

(1=

5

10.

Only the first relationship is correct. The others
should be
Current = V : Voltage = Power

R “Current

For the inductor, voitage equals the inductance
value in henries multiplied by the rate of change
of current in ampsfsecond. For a capacitor,
current equals capacitance in farads multiplied
by the rate of change of voltage in volts/second.
By observing the terminal voltage with and
without a suitable load resistor connected.

. No. A positive gate pulse can only turn the

thyristor on. The gate then /oses control.
Yes. With modern transistors the most sig-
nificant change is that V., falls by about 2mV
for every degree C rise in temperature,
In each case the power rating is 2 watts total
since the resistors have equal values. If the
resistors are not the same value the answer
will depend on which resistor reaches its 1 watt
rating first, For the series case with the current
common, when the larger value resistor (R1)
reaches 1 watt dissipation the lower value resistor
(R2, say) will be dissipating R2 watts, which is
R1
less than 1 watt. For the-parallel case, when the
lower value resistor (R2) dissipates 1 watt, the
higher value resistor (R1) will be dissipating R2
R1
watts because in this case the voitage across
the resistors is the same.
6 volts reverse bias (maximum).
Resonance is a particular condition, in a circuit
containing inductance capacitance and resist-
ance, in which the reactive effects of the L and C
tend to oppose each other. The circuit appears
purely resistive and the applied voltage and
current will be in phase.
For 10V r.m.s. the peak value is 10 x 1-414, i.e.
14-14 volts, The average vaiue is the peak value
divided by = which gives approximately 4-5 volts.
Between diagonally opposite corners the resist-
ance will be that of two 20kQ paths in paralel,

Answer to question 13 below Note different current
scales.

578

CURRENT {ma)+ J
FORWARD
BIAS
e O T"
'BREAKDOWN'. _ -0 VOLTAGE
REVERSE
BIAS — (pA)

11.

12,

14,

15,

16.

i.e. 10kQ. Between adjacent corners the paths
are 10kQ and 30k in parallel which gives 7-5kQ.

No, except for very low frequencies in which case
the needle will vibrate to and fro.

A total resistance of 50kQ is needed so 49kQ
must be added in series with the meter.

One stable state and one quasi-stable state.
The circuit generates a pulse of fixed length
when-triggered.

To prevent eb junction breakdown under reverse-
bias conditions.

Using say a 100k< resistor to supply a fixed base
current from a 4-5V battery and a 1009 resistor
as a collector load, the transistor with the highest
gain will produce the largest collector current.
This can be “measured” by using the voltmeter
across the 100Q resistor.

The cireuit used foranswer16.

17.

Time constant is a measure of the speed at
which the capacitor can charge or discharge.
In a time equal to one time-constant, charging
(from zerc) will be 63 per cent complete. The
time constant is given by C x R.

In Semiconductor Primer No. 20 (September 1974)
R2 should be 27k and the currentin R7 0-11mA.

—_—

The Denco coil for the Metal Locator (Sep-
tember 1974) was incorrectly specified as
green. Denco are at 355/7/9 O!d Rd., Clacton-on-
Sea, Essex, CO15. This should be a blue type,
range 1T.

Everyday Electromnics, October 1974




_ELECTROVALUE

| THIS MONTH’S SELECTION OF
GUARANTEED-TO-SPECIFICATION COMPONENTS

Everything Brand New % Attractive Discounts %k Free Postage (U.K.)
Build that EE Design swith EV components

TRANSISTORS
and seml-conductors of many types trom simple
dlodes to ICS P Ive

lwltchn, atc.

TRON DIGITAI. INDICATORS

301§F Seven eegment filament, compatible with
standard logle modtiles. 0-9 and decimal polnt;
#mm characters In 18 lead DIL (some nlnnabehcai

symbols avallabls) £1-29
Sultable BCD decader driver 7447 £1-15
3015G showing + or — & 1 & dec. pt. £1-20

CAPACITORS
DALY ELECTROLYTIC
In cans, plastic sieeved
000 P

1000mF, 1000/50 41p
5000/100 £2-51 2000/50 37p
5000/25V 620 5000/50 £1-18
2200/100 £1-56

POLYESTER TYPE C.28)
Radlal leads for P.C.B. mounting.

250V d.c

001 0-015, 0022 0:033, 0-047
068. 0-1, 0 15

0-22. Sp; 0-33 7p; 0-47 8p: 0-68 11p; 1- o up.

1-5 2tp; 2:2 24p

SILVERED M!CA

Working voltage 500V d.c.

Values I pFs—2-2 to 820 In 32 staged ea. §p

1000, 1500 Tp: 1800 Bp: 2200 1.P. 27007 3500 12p;

4100, 5000 15p; 6800 20p; 8200, 10.000 25p

TANTALUM BEAD

Working voftage

ea Sp

a-1, 0:22, 0-47, 1:0 mF/ 35V. ea, 14p
2- 2!13V 2 EI.'EV 4716V, 10/6-3V ea. 14p
4-7135V, 10718V, 20/6-3V ez, 18p
10728V, 22[1&\{ 4716-3V 100/aV ea. 20p
POLYCARBONATE
Type B42540 Working Voltage—25¢v
Values in mF:
0-0047; -0-0083; 0-0082; 0°01; 0-012; 0015 ea. 3p
00180022002700330039.00‘7 -056
- h ;0-1 ea. dp
ER PLATE

CERAMIC

Working voltage 50V, d.c.

In 28 values $rom 22pf to 6300pF, cach, Zp

POTENTIOMETERS

ROTARY, CARBON TRACK. Double wipers
good confact and iong working Hfe

P.20 SINGLE linear 100chms to 4 Tmegohms, ea. 14P

P20 SINGLE log. 4:-TKohms fto 2:2Zmegohws,

ea. 14p

JP.20 DUAL GANG lin. 4:7TKghms to 2-2meﬂohrz\:.
ea. 4p

JP.20 DIJAL GANG log, 4:TKohms to 2-2 h

EV GATALOGUE
2nd printing

(Green and yellow cover)

112 pages, thousands of items; Illustmtions;
diagratns; much usaful techpical information.
The 2nd printing of this catalegue has been
updated 2s much as possible on prices. It
costs only 25p post free and locludes a refund
voucher for 25p for spending when ordering
goods11st value £3 or mora.

INSULATED SCREW TERMINALE
In moulded polypropylene, with nickel plate on
brass. With ingulating set, washars, tag & nuts
15A[250V ln blklbrwnlrsd,’yel,’nmlbllnryl\ﬂh-
Type TP.1, 2
Sultable plua: Type TP4, 4mm sach Tp

Type TP2, 2mm each dp

ZENER DIODES

Full ranFe E24 values: 400mW: 2-7V 10 33V.1dp each:
1W: 6-8V 1o 82V, 21p each: 1-5W: 4-7V to

87p each. 20W: 7-5V to 75V #Mp each. Clip to In
crease 1-5W rating to 3 watts (type 286F), Sp.

ELECTROLYTICS
Axjal Lead
uF 3V -3V 10V 18V 25V 40V &3V 0OV
04 we — — — — — [Llp 8p
10 — = = = 1lp — 8p
22 — — — — lp — g8p 9p
47 —= = = lip — 8p 9 Bp
0 = = = - 8p Sp B8p B8p
n - — gp — $p 2p 8p I0p
47 8p — 9 Ep 8p 8p l0p 13p
100 9p lp 8p 8p 9p l0p I2p 9p
220 8p 9p. 10p 10p llp 17p 28p
470 9p |Dp 10p I1p I3p 7p 24p 45p
1,000 1lp l3p 13p 17p 20p 1Sp 4lp —
2,200 iSp 18p 23p 16p 37p 4lp — —
4700 28p MWp 9p 4Mp 8p — — —
0. 42p == = e = =
KNOBS

tn a great variety of modern types, fori~ shaft, from
plastic to solld aiumlnlum as well as Domter and
numbezed types.

CONNECTORS

DIN from two way to 7 way plugs and sockets, phona
Itygea rTnalnn connectians, sic. etc. Page 88 In Cata-
ogue

BAXANDALL SPEAKER XIT

As deslgned by P. J. Baxandall and described
orlglnally fn "erqlnss ‘World." Simple fc
Iy good rasults and a greater

RESISTORS

Code Wails Chms flo9 W09 100up
(see note below)

C 113 4-T470K 1-3 11 0-9 neft

c 12 4:7-10M 1-3 11 0-9_ nett

c 3/4 4:7-10M 15 1-2 0-97 nett

C 1 4-7-10M 1-2 25 1-92 nett

MO 1/2 10-1M 4 33 2-3 nett

WW 1 6-22-3:3 11 10 g

ww 3 1-10K 9 ] (]

wWW 7 1-10K 1 10 H

Codes;

C = carbon film, high siabllity, low noise.
MO = metal oxide, Electrosil TRS, ultratow nolse.
WW = wire wound, Plessey.

Vlllul All E12 except C iW C 1w, and MO iW
Et2: 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 6B, 82

and thalr decades
E24: as E12 plus 11, 13, 18, 20, 24, 80, 36 43, 51,

&2, 75, 81 and their decades.

a. 43p
JP20 DUAL GANG Log/antilag 10K, 22K 47K
1 megohm o K a. 48p
JP.20 DUAL GANG antliog 10K only
2A DP malns switch for an{ of above 14p extra.
Dbecades of 10, 22 and 47 only available In ranges
above,
Sheloton Carbon Presets Type PR, horlzontal or
verticel §p each.
SLIDER
Linecar of log. 4-7K to 1 meg. in all popular vulugs
op

Escutcheon plates, black, white or Iight grey, ea. 10p
Control knobs, hikiwhtiredjyel/gen/blue/dk. nreyllt

grey 7p
JACKS AND PLUGS ‘
Sochkets 1
2-circult unswltched 51/SS 12p
2-circult /2 break contacts S1/BB 15p

3-circuit unswitched (Not GPO) 53558
3-circult with 3 break contacts S3/BEB 20p

2 clrgult with chrome nut and blacklwhlte{redluteen
ar grey unswitched S5/SS D

- with 2 break contacts S5/88 E
Minlature 3.5mm 2-clrcult, (black) 2 br. cont SEIB
Plugs
2 elrcuit screoned top entry P1 24p
side entry SEP1. 36p
Line socket mona 231 40p
Line socket sterao 244 45p
3 circult unscreened, bllgrayllwh Pd 46p
2 ciccult, unscreened, biiwhl/red/bl/gmigry P2 13p
3 clreult screen top entry P3 3p
side entry SEP3 55p
Minlature 3:-8mm 2-circult screenad P5 13p

Min. 53 5mm 2-clre. unscrnd. various colours P8 'IVn

‘”§ ex;;{::i WW 10% £0-05Q under 100 and

Ptlces are In pence each for quantities of the
same ohmlc value and powar rating.

mixed values. {Ignore fractions of one penny
on total vaiue of resistor order.) Prices for 100
up In units of 100 only.

VEROBOARD

Capper clad 0-1 matrlx-2:5 x 3-75 ins. 32p: 3-75 %

375 ins.—35p: 2-5 x 5 Ins. 35p: 3-75 x 5 ins.—24p.

Copuar class 0-15 in. matrix 2 5 x 3-75 ins.—24p:
SxJ T8 ins.—35p: 2-5x 5ins. I5p: 3-75 x 5 Ina.—

Vel o spot face cutter (any matrix) 53p.
0-040 pins (for 0-1 matelx) per 100—36p.
0-052 pins (for 0-15 matrlx) per 100—36p.

money saver. Carrles 10 watts RMS, 15 chms
Impadance, Slze 18In x 12in x 10In. Complate Kit,
including pack-flat cabinet, £14-

The slze and weight of this pmducl obliges us to
charge 70p part cost of carr, In U.K.

Equallser A-lemb!y. £2-30.

Loudapeaker Unlt S8RM10%.

Cablnst Kit (to Baxandall desmn), £10-45,
Cron-nver choke for additlonal woofer to above

This is EV Service

DISCOUNTS

Avatiable on all iterms excapt those shown with
NETT PRICES. 10% on orders from £5 to £14-83.
5% on orders £15 and over.

PACKING AND POSTAGE FREE
tn U.K. for pre-paid mail nrder:. axcept Baxandall.
For order list ua £2 "and under thers Is an
additional hangdling charge of 10p.
GUARANTEE OF QUALITY

All goods are snld‘ on the undarﬂlndlne that ihey
conform te ers',
satisfaction Is guaranteed as such—no ulcctl
{:ch‘ld' or sub-standard merchandlss Is offeri

r sale.

GIRO ACCOUNT—No. 38/671/4002

Prices quoted do not include V.A.T., for
which 8% must be added to fotal neit
value of order. Every effort is made to
ensure correctness of information and
prices at time of going lo press. Prices
subject to alteration without niotice.

APPOINTED STOCKISTS FOR SIEMENS QUALITY PRODUCTS

(Dep:. EEIl0

ELECTROVALUE LTD

All postal communications, mail ordérs
etc. to Head Office at Egham address,
Dept. EEI0° S.AE. with enquiries re-
qumnq answers.

LRy JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 0OHE
Telephone Egham 3603 Telex 264475 Shop hours 9-5.30 daily: Sat. 81 p.m.

NORTHERN BRANCH: 630, Burnage Lane, Burnage, Manchester M19 1NA
Telephone (061} 432 4945 Shop hours 9-1 p.m. 2-5.30 daily: Sat -1 p.m.

U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA, P.O.

Box 27, Swarthmore PA 19081,

s
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EXPRESS COMPONENTS
17, Albert Square, London, E15 1H.

o fuzz hox

INTRODUCING the first of our electronic
kits for the musician, suitable for use with
electric guitars and organs. Kit comes
4 complete with wire, solder, ready driiled

=\ case and step-by-step  instructions.
{Batteries ara not supplied).

PRICE FOR KIT OF PARTS £5.75 inc. p. & p.

ELECTRONIC COMPONENTS FOR
E.E. PROJECTS

SPEED GUARD mAR. 74 £4.00
SLIDE TIMER sgs. 74 £2.40
FETSET jaN. 74 £2.20
TREMOLO pec. 3 £2.40
WAA-WAA sepr. 72 £1.80
BETA TRANSFORMER (M218) £1.85

MAIL ORDER ONLY
S.A.E. FOR ALL ENQUIRIES

YOUR GAREER in
RADIO &
ELEGTRONIGS ?

Big opportunities and big money await the qualified man
in every field of Electronics today—both in the UK. and
throughout the world. We offer the finest home study
training for all subJects in radlo television, etc., especxally
for the CITY & Gl XAMS (Tecthlans Certifi-
cates); the Grad. Brit. I E.R. Exam.; the RADIO
AMATEUR’S LICENCE; PM.G. Cemﬁcatcs; the
R.T.E.B. Servicing Certificates; etc. Also courses in Tele-
vision; Transistors; Radar; Computers; Servo-mech-
anisms; Mathcmaucs and Practica! Transistor Radio course
with equipment. We have OVER 20 YEARS' experience
in teaching radio subjects and an unbroken record of
exam. successes. We arc the only privately run British
home study College specialising in electronics subjects only.
Futlest details wiil be gladly sent without any obhgahon

To: British National Ra&lo& Electronu:s School, Dept EEC 104,
- P.O. Box 158, Jersey, C.1.
Please send FREE BROCHURE 1o

BRITlSH NATlONAL RADIO
AND ELECTRONICS SCHOOL

FREE

in Practical Electronics

TRANSISTOR
GUIDE..'74_

i
3 red
\ .url &o#;';,’: P gren Gl \W

Gl etrars NICS.

for imertent’y-  ppaCTCAL BIET
B e Ocbes 19T S P

{ree W P T
presented i

A ready reference ‘must’ for every
constructor. Over 400 transistors
are listed and ciassified in this
handy 24-page booklet, which
includes most types offered
through the retail trade. This
invaluable source of information is
for you, and it is available only in
the October issue.

PLUS

% Musical Effects Unit
a voltage-controiled filter for use
with an electric guitar or in sound
synthesisers

¥ Touch switch
¥ Intercom

PRACTICAL

ELECTRONICS

October issue 25p
on saie mid-September*

*Subject to current situation at the time of going to press
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DOWN T0 EARTH Y

By GEORGE HYLTON

“What is copper loss as applied to transformers?”

“Loss”, here, means loss of
energy. We all want our circuits
to be eflicient, so it's always
important to avoid too much loss
of energy —especially if it comes
from a dry battery, whick is an
expensive source of energy com-
pared to the mains.

Copper loss is the waste of
energy in the resistance of the
transformer windings, which are
generally made of copper wire.
A perfect transformer would have
windings with no resistance.
When current flowed in its
primary and secondary windings
there would then be no waste of
energy.

Real windings do have resis-
tance, and this causes heat to be
produced when current flows, and
wastes energy that way.

EQUIVALENT CIRCUIT

It’s a little difficult to visealise
what is happening in a real wind-
ing, where the resistance and
inductance are mixed wup in-
separably. Things are greatly
simplified by substituting, just for
the purpose of estimating the
losses, a fictitious “equivalent
circuit”, (Fig. 1). Here the wind-
ing resistance and the inductance
are shown as separate items, (R,
L1, for the primary, R2, L2 for
the secondary).

When the input power and the
load are connected, current fiows
in both primary and secondary.

()
INPUT
SECONDARY 3
(LOAD)

Fig. 1. Equivalent circuit of a
transformer.
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This sets up voitage drops in RI
and R2. The drop in Ri reduces
the amount of the input voltage
V which is actually developed
across the primary winding. The
drop in R2 robs the load R3 of
some of the voltage which appears
across the secondary winding.

It's very easy to see the effect
of R2, because R2 is in series with
R3. For instance, if R2 equals R3,
half the secondary voltage is lost
in R2. So in this case, half the
power is lost in R2. Not an
efficient transformer! But what is
the effect of R1, the resistance of
the primary winding? It comes in
series with the primary, but how
can you estimate how much
voltage is lost in it?

What we nead to know is how
much current flows in the
primary. Now, in a perfect trans-
former no current flows in the
primary until the load is con-
nected. Then, when it is con-
nected, the primary current
depends on both the load and the
turns ratio.

The effect of the transformer,
as seend by the input, is to make
a resistance appear across the
primary, a resistance which
depends on the load and the
thrns ratio.

TURNS RATIO

In Fig. 1, the load is R3, but
R2 adds to it. As far as the cir-
cuit operation goes, the ‘“real”
load is R2 plus R3. In the simple
case where the turns ratio is 1
to 1, the input “sees” the circuit
of Fig. 2.

With this 1 to 1 ratio the
transformed load which appears
across the primary is unchanged
in resistance. In a good trans-
former L1 has such a high im-
pedance that yon can forget about
it. So the input “sees” R1, R2 and
R3 in series. Since the same
current flows in all three, the
losses are proportional to the
voltage drops, and for low loss

R1 and R2 must be small com-
pared with R3. Of course, most
transformers don’t have 1 to 1
turns ratio. In this case R2 and
R3 can't be transferred unaltered
to the primary to estimate the
loss. They have to be adjusted to
allow for the turns ratio. The
adjustment is quite simple:

multiply RI and R2 by the square
of the ratio, then transfer them
to the primary side.

Fig. 2. With a1:1 turns ratio, the
load can be transferred to the
primary for calculation pur-
poses.

EXAMPLE

A step-down transformer of
ratio 10 to 1 is used to match a
3 ohm loudspeaker to a transistor
output stage. What is the copper
loss if the primary resistance is
50 ohms and the secondary is 1
ohm?

The real load is (3+1) ohms.
The square of the ratio is 100, so
the transformed load as seem by
the input is (3004100) ohms. In
series with this is the 50 ohms
primary resistance. The total
copper-loss resistance, as seen by
the input, is (100450) ohms,
which is just half the 3 ohm
loudspeaker transformed load of
300 ohms. So two thirds of the
power appears in the loudspeaker
and one third is lost in the
copper. The transistor driving the
transformer sees a load of 450
ohms, so the circnit design must
be optimised for 450 ohms rather
than the 300 ohms which would
apply if there were no loss.

Incidentally, this particalar
transformer is not perfectly
designed for the job. The
secondary copper loss is twice the
primary copper loss. If the
primary had been wound with
slightly thimner wire, -making
space for a secondary of slightly
thicker wire the overall losses
could have been reduced. In a
well designed transformer the
primary and secondary Josses are
about equal.
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From Down Under
I read with interest the letter

from R. Zlittm in your March
1974 issue and would like to add
a plug for an all-electronic echo
unit. I have built your Audio
Signal Mizer and also a phasing
unit, and nowhere but nowhere
have I been able to find a circuit
for an electronic echo.

I must also add my apprecia:
tion for the format and level of
your magazine. Knowing nothing
of electronics at all, although I
could read and understand a
schematic diagram, I approached
the construction of the mixer unit
with some trepidation. You can
understand my surprise when it
worked first go!

As a matter of interest, I
decided to build the Electronic
Doorbell, but found rather
quickly that the telephone ear-
pieces required are not available
outside of a telephone and the
N.ZP.O. will sell me a phone for
approximately $50!

Consequently I am held up
while two earpiece inserts are
“acquired” through P.O. contacts.

I do feel that your projects
shonld not tend towards heavy
integrated circuit use as these
seem to be very erratically avail-
able and expensive, especially in

a place like New Zealand, even
though I live in the capital!-
Thanks again for a great maga-
zZine,
S. J. Doyle,
Stokes Valley,
New Zealand.

Export Order

Following the letter from Mr.
Trotman of the West Indies my
own experiences in export mail-
order show that the majority of
your foreign readers have no idea
of the postage costs. Invariably a
postcard has to be sent requesting
anything up to £3 additional
postage. My company only
charges a few pence for packing.

Would it not be a good idea to
publish the parcel post rates to
the countries where your maga-
zine is most widely circulated,
particularly Australia and New
Zealand where a 10lb parcel costs
£2-50 to send.

P. B. Green. (Director)
Greenweld Electronics,
Southampton

If publication of postal rates
was to be worthwhile all the
advertisers would have to state
the weight of each item they sell
—this is not really on is it?

T 0 T O 0 O 8O AR A

Transistor Test

I once saw a service engineer
“testing” a transistor with nothing
more than a fairly simple multi-
meter. Could you tell me how this
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is done? I always thought you
needed a special instrument to do
this.

You can carry out a very rudi-
mentary test on a transistor using
a multimeter but you must
remember there are limitations to
this method. The engineer was
probably checking to see that the
transistor had not gone open or
short circuit. It is not a simple
matter to check the gain of the
device without a bit more equip-
ment. Basically all he was doing
was checking the existance of the
two diode junctions — between
base and emitter, and base and
collector.

Set your meter to read ohms (if
you have several scales choose
one that goes up to about 1 meg-
ohm). For an npn transistor con-
nect the negative (black) lead
from the meter to the base and
then the other lead to the collector
and then the emitter. Both checks
should, if the fransistor is work-
ing, give a low resistance reading
(up at the top end of the scale).

Reverse the leads and connect

Everyday Electronics, October 1974

the positive one to the base and
do the test again. This time you
should read a resistance of well
over 1 megohm for silicon tran-
sistors (a bit under 1 megohm for
germanium  devices).  Finally
measure between collector and
emitter with both polarities of
meter lead to check leakage.
Again the resistance should be
well over 1 megohm.

Remember that you are only
checking the existance of the two
junctions and the leakage quali-
ties of the device under low cur-
rent and low voltage conditions—
these might not be the same when
the device is in a circuit neverthe-
less most transistor failures are
caused by short circuiting or open
circuiting and the test is very
good for checking these faults.

You should remove the transis-
tor from the circuit before carry-
ing out this test otherwise circuit
resistances could modify the
results. For pnp transistors the
technigue is the same but yon
should reverse the polarity of the
meter leads to get the same
results.




AUDIOTAONIC Model ATM1

Top value 1,000 -
multr

test In -
OUR PRICE £3.25 PUP 15p

AUUIOTROMIC Model ATMS

adjustrment.
Ra : 0-3/15/150/
300/1 AC,
{2500 opvl. 06/30/
300/B DC.
(5000 opv}. 6-300
uA/0-300mA DC.
Racittancs: x 10 &
x100. - 1010 +16dB.
Supplied with bartery

e.dslidém

bookiat. Size: 121 x 73 x 29mm.
OURPRICE £3.95 rarzop

MODEL TH12

+50d8,
DUR PRICE £5.95 PRP30p

HIOKI Model 720X VOM
A vergatite, -

MODEL HIDKI 730X
30.000 gpv. Quer-

laoad protectinn.
8/30/60/300/600/
1206V DC. 12/60/
120/600/1200V AC.

1010 B3dB.
DUR PRICE £7.50
PaP 30p.
U4324 MULTIMETER

High m\sltwﬂy over
foed protected.

20
0671 2!:03
EOIIZO!SOOIIZOOV
3’5/15/50/1501
Current: 0. EI
GIEUISW’T&A.BA DC,
0 /300mA /
3A AC. Rasistence:
26/500 ohrna/0.5/5/50/500k ohms/S
Mokms. Decibels. —10 to +12dB. Size
167 x 98 x 63mm. Suppited comp-
late with test leads, spare diode and

INSTISCI0NG.
OUR PRICE £8.00
U435 MULTIMETER g

P&P 30p

20,0000pv_ Ranpes:
ﬁﬂV’Z 5/10’251 Bl
DC ZSHO/ZSHDO!
250/500/ 1

. 5/26/"
0.5/2.5A AC, Resist:
ance: 3/30/300k
ohms, Sue: 205 x 110 x $4mm.
ud complete with Ieaﬂi crocodide
s and stesl carrying

OUR PRICE £8.75
04352 MULTIMETER

extremaly sturdy
instrument for
general elecirical
use, H67 gg:
0/0.3/1,5/7.5/30/
50/150/300/600/
V DC & 75mV.
0/0.3/1.5/1.5
50/200/600/

AC. 0/300uif
1.5/6/15/150/60/
E0OmA/1/1.5/6A
Dl". 0/1.5/6/15/

50/150/500mA.

1.5/6A AC. wzoof:mm ohms DC
accuracy 1% AC 1 Knite sdge
polnter, mimor wcale. Cm-nplmvmh

P&P 300

]

MUDEL Plus sturdy satal CoTying cese, [aads gk
FlaE OURPRICE £3.75  persos
Mi cale -
613712/30/120/ U91 Clamp VOLT
&0aV 0C. 3/30/ AMMETER
120/600V DC. For measuring AC volt-
£0/6001A,80/ ge and eurrent withour
S00mA._ besaking ¢Houit. Ranges:
10/100K/1 Men/10 Meg Ohem. 300/600V AC. Current:
-20to =+ &6 48, }\%gvm 04
DUR PRICE £6.97 P&P 30p. 94 % 36mm. Complate

4323 MIJI_TIMETER

2.6/10/15/250/500/1000V AC. 0,05/
0.5/5/50/500mA DC. Hemstancs:
=18, % 100. x 1,000. x 10.000 {500
BOO(}. BR(), BOK() cantre scale

Sirs: 160 x)S”l ®
lhnm Swphdln-rvln'wezom

DURPRICEET 00 raraon

with carrying case, leads
Lo USas.
0UR PRICE £10.50

MODEL 500
30,000 opv with
averload promc:
tion. Mirror eale.
/0 5/2.5/10/ 25/
000V DE.
{2.5/10/25!100/

1000V
AC. 0/50u A S50/
500mA. 12A DC, Do
0/60k /6 mey/60 megohms.
OUR PRICE £1385 Carr. paid

P&F 30p

, Leather cace for sbove £1.75
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and make no misfoke

HIOKE 750X VOLT- IHM-
MII.I.IAMETEH :

—0.3/0.5/
.5f.ll 12!30[60/! 50/
J00/600/1.
_3I6l15130[60l12ﬂ1‘
3 )/1.200V

0-— 3ISIISHDfGOI1ZOIMOV =
scy + 3% DC. £ 4% AC. Sanuitvity:
0. opv DC, “5.000 opv AC. 4 Inch
mner Bu-ll in amm-on Sizes 57 x
102

OUR PRICE £11.95  PaPracy

TMK MOOEL TWSUK

JA, Retiytance:
W/ 100k/1 Meg/
Meg ohms. —20 to +81.5dB.

OUR PRICE £12.50  Papr20p

HIDKI MOOEL 700X
muoooupv Orertosd

Sgeiieat
2

KAMODEN 360 MULTIMETER

+52d8, d. Suze: 190 x

TEGS VALVE VOLTMETER
DC vois =

k DUR PRII’:E £17.50
RFE212, HV £250
'LB3 TRANSISTOH TESTER

PAP 50p
o:

.Banerzu

140 x BOmm. Supplied complate with,
gt laads eir.

OUR PRICE £17.50
TMKMODEL 117 FET

P& Pi0p

DUR PRICE
£3.95 rapr20p
MODEL AF.105 VOM

50.000 0pvy. Mirror

ELEETRONIC VOLTMETER seale. Mater
Battery P i
" Meg input, 26 0/-3/312/60/120]
anges. Large 4% 300/600/1200V OC.
urws:zh Surwt
148 < 117260mm. 0/6/30/120/
0.3-12000% OC. 300/600/1200V DC.
3 300V RMS AC. 0/30uA/6/
B— (X 80;300 mA/
DC current 6.12— 1.2Amp 0/10K/
12mA. Resistence 1mnumf1oo

up {6 2000MOh . Dacibade: —20 to
+5158. Supplisd complete with leads
and instructions.

OUR PRICE £18.50
TMK 100K LAB TESTER

P&FP 20p

AC 3!10!‘50!501
mlrrlm ‘IBI'JOOuAIIOI
10/100/500mAS2.5/!
e/ 10K/ 200K/ 10 M,
Decibels: 10 to +4
nuﬁ :-n'ving handle. Sze: 190 x 172

OUH PRIEE £19.95  parace

370WTR MULTIMETER
Fadttices AC current

DUR PRICE £14.95  raraoe

Model HT10084 MULTIMETER

Overioad protecred,
shotk proof circuits.

9.5uA Mater with L
mimor scale. Senwtivily

100KV, Palarl chlng
switch. Ra ?0.5!2.

AS2.5/25)
AC cu :=0-10A. —20
10 +62dB. Opertm from 2 x 1.5V
batteried Size: 180 x 134 x 79mm.

OURPRICE£17.50  psraoe

MODEL AS.1000 VOM

Built-in mater
protaction. 0/3/
12/60/120/ 300/
$00/1200V DC.
0/6/30{1 207300/
OOV AC. 0/10p4/

UUR PRICE £17.50 rep 200,

KAMODEN HMTZUB FET VOM
input lnp-dlneo

so:zsonobov AC,
0/25uA\/2.6/25/250
mA DC. -

Mag
0UR PRICE

€2100 PrPage

eg Ohms.—2010 +17d8.
DUR PRICE £12.50

LB4 TRANSISTOR
TESTER

P&P 30p.

ndication, Operates
on two 1.6V -
bartwsies. Complete
“wnth instructions
OUR PRICE
£4.50 P&F 200

‘04341 Multimeter &
Transistor Tester

Z7m 16, 'HKﬂ:d
Crvardoad protect
30/60/150/300/900V
DC. 1.5’7.5!30.‘150/
3007750V A
Current: 0. Wlo B/
B/50/E00mMA

il 2mN120mAl
600mA/12A DC
0/12A AC. —20 10

2 Mog/200 Magohms.
OUR PRICE £22.50 PP 305
v4317 MU_LTIMETEH

BEmm. mirrQr
Over load prutmmnj

mnwzsisnnmramsmnmo
¥ DC. .5/2.5/ OIHSISN 00/250/

500/ 1000V AC : S0AS0.S/

1/5!10!504250mAl ISA DC

0.5/1/5/10/50/Z50m A/

intanca: 05}182?0/2005!\1!&1”31

Battary _operated.
90mm sumdmnrrvmgmwm

DUR PRICE £15.00 rFaraop

MOOEL 14311 Sub-standard
Multi-range ant-Ammetet

teh

Of-ﬂ_ﬂmg-‘
%

S/3/1.5A AC.
751150i300l750¢nvl‘l 5/3/7.5/15/
30/75/150/300/ 720V 0/T50mV/
1513 ﬂ.5f15mﬂ5!150/300n51v
AC. Auvtomatic cut out device. Supp-
tied complete with tast leadt mancal
and test ceartsfcates.

DUR PRICE £49.00  parsop’

- ALL PRICES
EXCLUDE VAT

20 . 0,
PO SO
250/500/1900V DC. ﬁfﬂs/mﬂm ohmdz Mohms
50010007 ACs, e R i
ursmumggéo Chen. Sre 115 R 215 x o0mm. T
m. =
0/100ma/ 1/ 10A OUR PRICE £10.50 PEP 30D
) 500 S100TR MULTIMETER
Decibafs: —20 to +6 TRANSISTOR TESTER
DURPRICE £19.95  paP30p l‘?f‘gfj' Mgrox,
i ection. 0/0.12/
ﬁ‘enMODIEN 72.200 Multitestes szg}zl%gggg’
tester. 200.000 opy o he.
Onerload pe — 0/12/600uA/12/
pl i 300mASG/12A DC
anges:—0,
3m11zomm/ AR ST
1200V DC. 0/3
'MNJ‘}&’EZ“" To1DIMED

Teansistor tester meaxires Alppha, Bata
and ICO, Camplm with instructions,
barteries and leads.

OUR PRICE £19.95 papzso
CIS PILSE DSCII.I_OSEZDPE

md par
dleuiu. VERT AMP

S'nmlﬂty n 100“!:
VEMS/mm: 0,1-25;
OR. AMP. Band.

Somsit
:,I'RWmm 0.3-25

et Svreep
1—2000upkc. Fres running 20-200
kHz in nine ranges Calibrator

- 320 2 360 x 430wen. 115- 230V AC. X
OUR PRICE £39.00  Corr. paic.

RUSSIAN CHE ﬂouble Beam
O'SJEILLOSCUPE
5 pass band
S-var;u \'"la-ﬂ Y2
S CRT
Calibrated tri

from 3
10 100 milli-saciem.
Free mnnmq time

m!ﬂ m_

Suwh-d comprmwnh 2l accesgoties
and instruction mamal.

OUR PRICE £87.00  Cacc. paid

SWR METER Model SWR3
Handy SWR meter for
transmittar antenna aii
mant, with buitt-in field
£t EIRr, Accuraty
B%, impadence B2* 1nd-:
ator 100uA DC, Full
waie 5 rection collapsible
lntmn.L Size 145x 50 x

UUH PRICE £425 PP Jon

Also see following pages

583




_MODEL TE15
GRID DIP WETER

Oxcillator, Absoth-
1100 Wave Meter ant
Oucillating Detecton.
recueNCY ral
440k Hz- Iﬂﬂmz
in s coils. 500uA
metar. 9V battery
aration. Sae
180 x B0 x 40mm.

OUR PRICE £19.95

TRANSISTORISED LCR AC

BR/B° MEASURING BRIDGE

A new poTIable
bridge cttermng
sxcclient safge and
arcuracy 21 low
cost. Acsistance
= & ranges 01
ehni-111 megahm - 17 Induct-
ange: B ranges: 1 microhanry-111
fensies ~ 29 Capacitv. 6 rfanges:
10p£-1110 mid = 27 Turns Ratio:
6 ranges 1.1 1000 1 11300 - 1
Bridge Valtage 211.000cps Opera-
tad from 9-volt battery. 100 micro
amp mower indicauion Size 7§77 x

¥ *2°0UR PRICE £25.00 ps r 305

TE16A TRANSISTORISED
SIGNAL GENERATOR

5 ranges. 400kH-

10 30 MHz_ An

inaxpensive

PEP 30p

=

modulat
Sixe; 119 l 149 x 9Z2mm. Complalq
with inszructions and feads.

OUR PRICE £8.87 P&P 30p
MODEL TEZI] RF SIGNAL
GENERA R
&x bands_ 120kH1 v
OMHz. Duai putput - i
RF terminaly, Separate
variable audio output.
rscy & 2% Audic
output 10 BV, Power requiremcniy.

105125V, 220 -240V AC_ 5722133
x 265 x 150mm_Comolete with test

leads ewc.
OURPRICE £17.50  rapson

TE-200 RF SIGNAL - =
GENERATOR

Accurate wide range | .
wonal generatos I

covaring 120 kMz-500 "-.'
MHz on 8 bands ’
Drirectly callbrated.
Vansble R F
artenuator sudia outpul. Xtal sochet
for calibeation. 220 240V a ¢
Brand new with insTructions:

Sizo 140mm x 218mm & 170mm
OUR PRICE £17.50 P8P S0p

TE22 SINE SOUARE WAVE
AUDIO GENERATOH

174

€ps 10
kHz. Ou:pul
unncdmc-

zoo/
AC oper:lu:n Supphed brand new
wmntnd with instructian manual

OUR PHICE £28.95 pupsop

'ARF 300 AFIRF SIGNAL
GENERAT! :

Al mmw

PP RF IOOkHz to
200MHz. Output
TV maximum,
220/240V  AC operabion. complue
with insiructions and lesds.

OUR PRICE £37.50 #ar son

M(lDEl MG 100 SINE SOUARE

B WAVE AUDIO
GENERATER

Range 19-
220.000Hz Sme

Weve 79—100.000 Hz Square Wave.

Output Sine or Square wave 10w P (0 P
Size 180 3 90 x 890mm.Operanon

220/ 240v, AC._
‘BUR PRICE £19.95 PLP 50p
SPECIAL

BARGAIN!

FERGUSON

3406 HI-FI

SPEAKERS “

H:w Quality 2 Wy speaker systems
25 Wats 2.9 uhm:,AoH:-iaka

Size: B60 x 340 x 2%5mm. approx.
Wood grain finksh with black fronts.

-OUR PRICEE22.50Fr. Par £1
584

POWER RHEDSTATS _

High quality ceramic
cgg:lrncﬂnn Wind-

Heavy duty bru
w\pe( Continuous

s hale Fixing, %" d shaks.
e A
25 WATT 10 25:50r100 500/1006
2500 ohms. £1.15 Pari0p
50 WATT 10/50 100°250 500/
1500 5000 chmx. g

£1.62 Periop
100 WETT 15 1025 50 250 500"
2508 chms 300 Ohms

F27.34 pap s

£P110 cuasms PUNCH SET

Caretully m:-:l\med mg[ qndn: steel.
Contains 172" ™ and
11/8" punehrn :nmplete with gnpuel
and accessories.

GUR PRICE £3.00

PAP 40D

KEG30 3 Station INTERCOM

Master and two =ubrstations. Can be
usad on desk or wall mounted. Comp
lote with cable and balleries

QUR PRICE £5.25 PRP S0p

EMI LOUDSPEAKERS

Modet 350 13 % 87 with

singlc tweeter/crossaver

20" 20,000HE. 15 waity

RMS_ Availabls B ar

15 ahms.

OUR PRICE

£7 .50 c2ch P3P 37p

Mode? 450 13 x 8" with
et

Twin tweel@r/eromav )
55-13,000Hz. 8 warts ]
RMS, Availablc B or 15 chme

OUR PRICE £3.62 cach PEP 35D
SPECIAL PURCHASE
LIMITED QUANTITY!
Tannoy 12°DR 8
Bass Speakers

& ahms 30 wart

Heawy duty, weal
tor M FiIP A

Group
CuUR PRICF £12 50
P&P50p

P5200 Regulated POWER
SUPPLY UNIT
Solid state Variable
output 5--20V DC
up ta 2 Amp. Inde-
pendgnt meters 1o
Monitor voitage ane |
cumrgnt, Cutput
220/240V AC.

Size: 190 x 136 »

OUR PRICE £19.95  repsop

AUDIOTRONIC LE-102A
INTERCOMS

S
RIS
~

B:aun!ullv made and finlshed in
two toneivory buff.ihe LE-102A13
usafulin the home. office orshen
“and iz suitable for use ax baby
alarm YWaillar desk mounting
57mmspeaker mic givesclear2
way communication withon off
and velime contiol on mastar
unit. Operates on 9V batt Appron
B0fticad.

DUR PRICEE3.35 rariop

TRITON 4318 PORTARBLE
8 TRACK CARTRIDGE
PLAYER WITH MW/LW
RADIO

Wil plav 8
track stered
cartfidge
moenavrally,
Channel
salactor
$witch. Covers S _ -
medivm and Iongwaya -
bands Volume and tene <ontrols.
Earphone socket Battéry Minns
opsration

'DUR PRICE £11.85

P &P 50p

EA41 REVERBERATION
AMPLIFIER .

Sctf contained, .
ansistorised. D 5
battery operated. © "
Simply plug in =
microphone, guitar tc. and output to
your amplifier. Volume control and
depth of reverberation control. Beau-

walnuy cabinat. 184 x 77 x 108mm.

OUR PRICE £7.50 P&P 30p

LHO2S STERED HEADPHONES
Light wekght hnd
21'-".?.11:2‘"3/?'5"

Cmnplﬂ! mlﬁ 3 j
lead and plug. ¥4

2y

==
OUR PRICE £1.97
DHO02S STERED HEAOPHONES

Wonderful value
and sxcellent
performance -
<ombined. Adjust:
abla hsad band,
Impedzr-:e 8 ohms.
20—12,0008z

PEP 20p

Complete with ‘
lead and plug.

OUR PRICEEZ 25

PRP 30p

TE 1035 Sterea HEAOPHONES

Laow cast with exe-
alient response. Foam
rubber earcups. Ad usl
able hudmnd 8
impodence. Frequency
response ZSHz—lakHI
Complete with :abll

e

and stereo jack pl

OUR PHICE £Z 60 P&P 30p
SOHABY MONOQ/STERED
HEADFHONES

Volume control for
each channel. 4/16 ohmsy
wnpedence. Frequency
respanse 20Hz— kb e
Complte with 10fe
coiled lead and jack plug.

QUR PRIGE £4. 97

@

P&P 30p

BHOB1 HEADSET and Boom

Microphone
Mowing cail Ideal
for language
teaching,
EOMTune-

canuons a1,

Headphane impedance 16 chms. Mie-
rophopt impedence 200 chms.

DUR PRICE £5.95 P&P 309

HANIMEX HRC 3075
CASSETTE RADIC,

Covers

Mediur and 343 nn-g—.
FM wave

bonds Blidor

votume and
tone contralsz.
Battesy Mains
operatign Willrecord
directiramradioer through buitt
e Com

FM TUNER CHASSIS
& transistor -
high quality

discriminatos.

Ample output 10 faed most amplifiers.
Ooeratu on 9V battery, Covers 88—
108MHzZ. Resdy built, ready for use
Fantastic value for money_

OUR PRICE £8.95 P&P 20p

“Steres Multiplex Adaptar €595 extra

GOODWINA CHANNEL CONVERTER
plus pair -Audic Development
AD-15 speakars —. =

Addd channel sound 10 your enist-
ing aterao system with thus special

package, Converter splity stereo!

sound irto 4 Tiwe ebhgnntls. Book-
shelf speakers handles 10 watts and
has J0-18.000 Hz pestormance.
Normal retaif value £25.50

OUR PRICE £15.80 pap £1
Converter available seperatcly
€395p & p 50p
Modet A1018
FMTUNER

6 tramsrstor high ©
quality urit—

dicriminator.
For use with most amelifiers. Covers
88—108MHs_Powered by 9V battery_
OUR PRICE £1350 P&P 30p

Sterea multiplex adopter £6.95 axtra.
SINCLAIR
CALCULATORS

Cambridge Raady
Bui'lt List £19.95
QurPrice {17 95
P &P 25p.
Cambridge Kit Qur
Price £13 50 Post
Fiee.

Executive List £39.00
Our Price £35 35

P& P25p

Fxecotive Memory
Lint £49 00 Qur Price
A4 S0P &P 250
Sciantific List £43.00 Vbl
OurPnce £27 50 P& P25

MANY OTHER CALCULATORS
1IN STOCK FROM AS LITTLE
AS £9 00 Send for list

SINCLAIR SYSTEM 2000
STERED AMPLIFIER
AND TUNER

ATITDN
guuo ﬂ‘r')(J—O

AMPLIFIER

plete with hauzr»es earphone,
and cassette

OUR PRICE[24-30

TRITON CT.555 CASSETTE
RECORDER
Batteiy Mains
Prano kay and shder
controls Auto-
matic level con
tral Complete /
with mike and
varphone
OUR PRICE °“=g
£10.50 P& rsop

ZEPHYR TC15008
CASSETTE
RECORDER

P & P50p

Battery
Mains.
Complete
with mike,
cassarta.
esrphone.
OURPRICE£8.95 Parsop
SPECIAL BARGAIN 1!
STEREOSOUNO SPEAKERS
Matehed pair of
stereo bookshel |
kers. Deluxg
toak venesl
finish. Size:
8 x 229 x
150mm_8 ahms.

8 watts RMS. 16

compreu with
Din jaad.

QUR PRICE £12.95PaiR P& 500

it output & waRIs per
channol RMS. Distortien fess than
0 o0& Silicon transistors. Two
oick-up plus radio and tape inputs.
tapc output and scesteh filter.
Excailant Vatue.

OUR PRICE £27.50 e & Peop.

= LX)
FM TUNER

Excellant selectivity and sensi-
tivity. Twin dudl-varicap tuning.
4 pole ceramic filter. 19 transistar
sterec demodulator giving 40 9B
scparation. Diatartion 0-2%0utput.
Fantastic Value

OUR PRICE £27.50 ¢ & rsop.

SINCLAIR ICiZ
INTEGRATED
CIRCUIT £

AMBLIFIER 38NV

ot ARy

complaete with
printed circuit
mounting board

OUR PRICE EI .50

ect 80 Modules
o £5.25P&B15p

P & P1Ep.

SINCLAIR Proj

Z40 Pawer Amp

260 Power Am _EBSPEH!n
Slerr: r&Anm E11.95 PEP IS0
Active Filter Umt.—. £6.95 ¢ & P 150
Project e 26,95 P & P 50p
PZ8 Fowel Supplya.. £4.98.p 4 P 30p
PZ6 Poawer Supply. £7.98.7 5 P00
P28 Power Supp!! hh :n,
Transtormer for ZI £4.05 P EPSOp

POST & PACKING 35p aach.

HIGH QUALFTY
EONSTRUCTION
KITS

WE ARE
APPOINTED

STOCKISTS AT
ALL BRANCHES

All kits are complete with compre-
hansive assy 1o follow instrucuens and
Covered by fult guarantes.

Post snd Patking 15p per kit,

AF20 Monn amplinier 480
AF25 Mixer
AF30 Mono pre-amplifier.. . £261
AF35 Emitter .mplmu........

gh eontrol..

ATE5 3 channei hight centrol.. 5145
GP304 Circuit board_.............. £4.94
GP310 Stetwo pre-amplifrar

for use with 2 x AF310.

HFG61 Diode detector.
HF65 FM tranymitter

HE3B0 lw/vhf aarial amplifice
HF335 brosdband serisl amp. E'l 77
LF380 Quadraphonme devica__

M160 Multi-vibrator,

NT10 Stabitesed power wpvlv
00mA, 8V

NT300 Stabilissd p. supply
NT305 Voltage corrverter......
‘NTNC Power Supply 240 V AC
or 2v1EVD.C. 812 amp=

571

Nr.hs Power supply znov AC
o4 5/15V DE roann
Arnateur Electronics hv Josty-Ki,
the protessional book for the amateur
—covers the subject from basic prin-
cipais 1o advanced etectronic techniq
wes. Comglete with circuit boerd for
AE1 to AE10 liated balow.-
OUR PRICE £3.30 1No vaT}
PEP 25p plus VAT.
AE1 100mWV putput stage_,,, £1.80

AEZ Pre.amplifier . €115
AEJ Diode receivor, £1.82
AE4 Flusher. " 39p
AES Astahiz multi-vibr; a5p
AES Monostable multir 93p
AET BC geneniter, 970
AES Bass fitter. 90g
AEY Treble fiter. 90p
AE10 CCIR filter. 20p

of lou akeors
with itional

TE1021| Stereo anmng Snmon
For halancing =

nyhh‘ for sterso
:m::hmg. Tno

and gain salection
in controld, mpaskers on—off side
P steren haadphone socket.

tch,
OUR PRICE £2.25 PP 15p
AUDIOTRONIC
an NOISE CASSETTES =
c:su cer o0 o8
€30 £2.24 €425 €10.00
ci20 €273 517 £12.4

‘AUDIOTRONIC
g‘mAcx &HTHIDSGES
h
P o RR MuE
Ua\‘IER 10 of ngﬁu :&?Pﬁ?ﬁ‘
MPT MIXER- PREAMPLIFIEH

mg‘:ﬂdual gein
controls enabling
com lete gl'-xmg
acilities. Battary opevi
x127 x T6mm, | 15 Mics. 3 x 3mV
50x; 2x3mva ohms. Phono. Mag.
Phono Caramic 100mV 1
Meg. Outout 250mV 100k,

P&P 20p

#tad, Sze: 235

OUR PRICE £8.97

AUDIOTRONIC AHATOT
Stereo Headphone Amplifier
All silicon,
Yran!!-zgm

ates from mag- |
netic, ceramic
oF tures
inputs with
twin stereo headphone ot
separstc volume controls

ts and
ar each"
ch:nn-! Ogerﬂn from 9V battery.
INPUTS: 5mV and 100mV.
QUTPUT: 50mV per channal.

O UR PRICE £8.50 PEP 30

ALL PRICES
EXCLUDE VAT
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(SEW) PANEL METERS

ST.. 31
order by

SEW PANEL METERS ARE STOCKED AT 3 LISLE

EDGWARE RD., & 152 FLEET 5T, or
post from head office.

USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC.
z Oves 200 ranges in stock—other ranges to order, Quantity discounts available. Send for fully illustrated brochure.

CLEAR PLASTIC MODEL SD640
Size: BS x 64mm

*Htetns with asterisk are Maving Iron
type, all others are Moving Coil

CLEAR PLASTIC MDDEL MR 65
Sire: 86 x 78mm

about
Hif

CALL INTO YOUR NEAREST LASKY'S
BRANCH OR SEND COUPON BELOW
FOR FREE HI-FI PRICE LIST

CLEAR oo
Size: 110 200uA E: CENTRAL LOND
PO Ery 481 OXFORD ST. 014938440
@ 100.0-100u A . IUSLEST. wez 01437 3204
50.050uA 500.0.500uA 3¢ LISLE ST. W2 01-437 9155
.100.0-100u4 Sl 118 EDGWARE RD. W2 017239789
s e3gs T4 el - I3EDGWARERO.W2Z 017234211
20v DC £38s oA 10mA _ 207 EDGWARE RD_ W2 DI-723 31274
50V DC £365 50mA . SOmA . . 311 EOGWARE RO. W2 01-262 0387
300V £366  100mA. 100ma .80 - 346 EOGWARE RD, W2 01-723 4453
. 15V AEC zg ‘!’: 500mA mg .90 381 EDGWARE RD. W2 0I-723 4194
=T 1 v % £3. X L
5V ) £365 P s 350 aA B A bC 3 O N £380 :gll;l'sgrsl'ri{(s‘u ::;:; ;:;;
410 3OVAC. | fazo 10ADC £370 JUREATR- (410 oMM CLRD.  o1s37 732
CLEAR PLASTIC MODEL SW100 - €410 VUMt . fea0 30 0c - - 398 YHACS'T U - 2330 LTomEweaMCTRD. 01436 371E
Size: 100x m ____ CLEARPLASTIC MODEL MR 45P 304 DC £385 58 AC 1 £3.70 33 TOTYENHAM CT. RD. Ol-436 2608
aoh = Size: 50 % S0mm 508 0c N JE370 41145 TOTTERHAM CT.RD.  01-636 084S
Soacn e e R e < £370 257/8 TOTTENHAM CT. RD. DI-580 047D
BOQuA 5 £116 173\6 Bt £3.70 SOmAAC _ *£370
BO5MA = 1330 Qupe - . L3170 100mAAC | 370
50V ~ £3.70  200mA Al - *£31.70 -
ima . £318 150V OC £370  500ma AC . * (370 B6SOUTH ST. ROMFORI ws
. 205/205 CHURCHILL WEST,
A . 0
;OVDSC : S £4.45 ﬂf’; ;? SBQA.KEOLP;Emh:I“DDEL SB0 Enlarged Window  yicTORIA CIRCUS, SOUTHEND
50V DC " 300V AC . £4.45 £295 5 (Opereng Sectamber)
eVeC.. .. VU Merer £4 90 . £285 S0uA . . £450
£295 100ua 445 KENT
29 S00u. 20
Eg;g'fgm?ﬂuﬂ PE70 €295 300V AC. £3.05 A €4 45 53/57 CAMDEN RD.. TUNBRIDGE WELLS
£295 $Mewr TmA.  £205 100.0 100uA. £4.40 0692-13242
oA - - s g3 WA A8 m T A
1 A " 41 “f29% £4 21
20004 £e52 1235 SAAC L2985 sADC 420 LEICESTERSHIRE
S500uA - £ £2 95 A Al - £2 95 £4 20
A €295 204 AC <f395 50vOC £120 A
josgtcoun . chos TR e A i L NORTHAMPTONSHIR
ima . . £385 - {41306
AN e CLEAR PLASTIC MODEL MR35 e 0 E
VU Mater . Ea30 ize; 42 x 42mm 73 ABINGDON STREET.
s a SOuA ELE%;‘ PGLASTlc MOOEL MR 52pP NORTHAMPTON [ Opaning e Octotu)
MODEL ED107 EBUCATIONAL METER 100uA RO BOm g u
Size: 100 x 30 & 150mm including terminats Bt s £370 STAFFORDSHIRE
A rangs of high quality ¥ 50.0-50u, S A TARIRE e WULPRUM WAY, WOLYERHAMPTO
g:uvll <oil imstruments ;%gslgg«‘;: £350 (Cpening Luts Sectember}
idesl for thoo! axpwr . . - K i
ments and athar bench Fi"l;‘:mn - 12‘0-0 1qu ;g:‘lg SURREY
applications. 3" mirrer -0- A £330
seile. The mater move. 2ma Toma £330 1046 WHITGIFT CENYRE. CROYDON
accassble -
10 demonsiate internal 1gmA ?gg,:,{ g gg e
working. g"‘“ 00mA - £330 ;; Eﬁgnﬁgfm:
- mA iabc £330 t
?'3‘.5.‘,‘." - 2 }%:2 ?gvogc . £330 \slt'\:l'ﬁ“ tmA._ £330 38740 EDENST., KINGSTON
Y P £330 eter £3.80 (Opraning Septembaer}
mso"“ - f-;' :g 29V DC 200mA 20V DC £330 1A AC * £330 =
H 3 : 55 300mA 50V DC £330 5A AC s £330
i g5 30avoe s 300v O £330 JoAAC . . TE330
A5 1 £3 .4 A AC * 30
ga6s £780 55“;‘50‘ ;UC 1A0c 300V KC £330, 30AAC . £330 116 CORPORATIONST., BIRMINGHAM
5V/15V - 021-234 3503
10V BC 7 N ]
15V BC 815 1gapc. e 000 - BAKELITE MODEL MR65 Sire: 60.x 80mm
A B ?gvugc £ f% go gS’l,lgw oA oo gg‘u.: ES ‘2)8 i ALL BRANCHES CPEN FROM
CLEAR PLASTIC MDOEL MR 85P B S AR e, FELR >
i i SRR BT S D 2 9am to 6pem MON, 10 51
PR e o TS 50-0-50uA £335
100:A .. .. (54D CLEAR PLASTIC MODEL SD460 100 0.100uA . £3 80
200uA €5.35 Size: 59 x Bmm 500.0.500uh .  £3 60
s o gfg = zg West End Service Centre
100-0-100u A, £535 £3.60 Now open at
m“-m“- £520 £3.60 = 87 Tottenham Court Rd_ W.1
3D 1mA £5.20 ER s WVIDCE 01-580 3739
Sma £520 .. €380
;g:: - ggg L3 60
100 20 A ===71 BARCLAYCARD
1: gg £520 l;:;'su /| & ACCESS
£520 £3.60 =
15A DC s S0 Holders welcome
30A DC £5 40" g £360 caltinto any heanch
;g\\;% 220 -~ £380 of teleplinue yo
Zov B ‘: 18 53 % SOA G orderto hradoffice
F - 0 500m o0 0V 200 Q0T
150V DC £520 30AacC £s 20 gso ?%VVDSC CREDIT TEI“MS. bt
50 m
Prrsonal Shaopp.
240° Wide Angle r= e e e e S
1mA METERS I TO LASKYS HEAD OFFICE AND MAIL ORDER DEPARTMENT FBOrt"
MW - B.80 x B0 mm Audiotronic House. The Hyde, London NW3 6. Teh:01-200 1321/8 1 é';:;"--':'”'z' SR T
Y ; ot specrably g k.
£6:30 P&P 150 I /" Plcase scnd mae the following itcms I 3 U dJeapatib
VAMA’BISHI VARIABLE I I cost exciusive ol VAT
Paynicat by b [EETIN
VOLTAGE TRANSFORMERS l P el e
Exgcne quai t low com, tnpor: 1 FOR (R or meney ordur urany
. Output 0 . . T TICK . E
MODEL $280 aE’N&cn MOUNTING l M A' L TOTAL PURCHASE PRICE finc. P& P ang VAT) ::I;!E P I curtency
5 z
234 £l050 50 i ORDER tenclase  cheque  postal order  maney order LIsT i NO DEPOSIT TERMS
] X > : : ] .
5A  £17.
A fl7so So 1 thmpar oy B | | | available on most goods
18 = e | Woottaraspecsy  aamvouauris - —— | for personal callers
20a  £85.00 £160 1 and efficient A CHEGUES TO THE VALUE OF £39.
o e fy ol service by mail | £ccepico Pnom pensonar suoepens
Tt S e T | e e |, WITH BANKERS CARD. IN BTHER CASES
AR | toosa 8% var i AND FOR AMOURTS IN EXCESS OF £30.
254 £12.00 500 PLEASE ALLOW TIME FOR CLEARANCE.
l 10 total vatue of - BAMKERS DRAFIS ACCEPTED,
ALL PRICES | owerewm i
post and packing. Signature - I Subject 1o Change without notice E.&O . E

A meous o7 thY
AtiouBnL GIoud OF Comdames

EXCLUDE VAT

Fearsteredun EnglangNo 344947 o112 Lower Grozvenor Place_tongenswiorx  E.E. 10,
S M S Sah S G S S e D SR S T S D G G WS e m—
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Itor electronic components.

NowtherésDoram- |
a completely professional '
electronics service '
forthe amateur:

7-day service. L ] we'll still make you hapoy quickly.
[fyou've been buying electronic FREE £5 VOUCHERFOR FIRST Because we O‘Hel: a no-quibble

components long you'llknow all 50 CATALOGUE BUYERS replacement part service.

aboutthe long wait. DRAWN OUT OF THE POST l And our guarantee is guaranteed
Somehow the thingsyoureally Bl BAG ON OCTOBER Jlsi. by the fact that we belong fo the

need never fum up on time. 1 ENCLOSE 25p°, PLEASE SEND biggestelectronics distribution Group
Well, OK, now things have ME THE NEWDORAM in Brifain.

changed. Now there's Doram. CATALOGUE. All the goods supplied are
Doramisa brand-new deal for Tl b e R branded goods. Produced by big-

serioys amateurs. It's a complete liess VAT) or more received by us name manufacturers like RS, Mullard,

door-to-door components service before 3lst March, 1975. SGS-ATES, Ferranti, Siemens efc.

operated by mail order. % £5 Vouchers.

Millions of components. l e — = As anadded incentive we're
You justbuy the Dorom calclogue giving free purchase vouchers away.

To the first 50 cotclo?ue buyers whose

for25p lthat's a yearly reference book € Tirs

forthe price of a pintof lager) and then el applications are pulled out of the sack

you orderfrom . atl2noon on the 3lst October 1974.
We can offer you stocks of I Address Atthattime, atthe Amateur Radio

millions of components. With a choice Traders Exhibition ot Granby Hall,

of over4,000 different lines. e e a— Leicester, comedian Brian Rix will open
Andwe're so confident of our I our comespondence sack and make

T the winning selections.

Thefirst voucher cut will be a £10

service that if we can't supply the part
I youwantwithin 7 days of receiving I ot o ey

our order, we'll give you your money EEIO74 voucher. The next 49 will be £5
ck Immediote y. vouchers.
So you know just where you storid. Doram Electronics Lid., All CO_fo|o?ues will be despotched
You'll never waste ime hanging PO Box TRS, : upon receipt of coupon and
around whilewe re-order. Well!ngron Rqod Industrial Estate, remitfonce; coupons will then go into
i i Wellington Bridge, Leeds 1512 2UF. the comespondence sack for fhe d=
No-quibble guarantee. So don'tdelay. Use the coupon.

It's just aboutimpossible to buy Send today forycurfirst Doram
a defective part from us. Because our m catalogue. It can moke your life a
checking is so pains-taking. whole ?ot easier. And you could win a
Butevenitthe unthinkable does I z A voucherifyour orderis one ofthe first
happen-and you're unlucky-then I N N 50 outon October 3lst.
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Project 80 is going to be the ultimate in modular hi-fi
construction for a very long time to come. It combines the
qualities most demanded of any modern domestic system —good
circuitry, reliability and fine performance — with other features to be
found nowhere else in the world. Forexample,

compactness — Project 80 control units are 3" deep x 2" high,
and each one is campletely self-contained.

Elegance — all of Sinclair's design leadership has been
concentrated on producing designs of outstanding functional
elegance unsurpassed for styling and simplicity. Flexibiity —

the size and styling of Project 80 modules makes them

the most versatile units ever. Combine them how you will,

where you will, the Project 80 System

of your choice gives you the best.

— | — ||




technically
the world’s most advanced

Project 80 gives you choice from arange of 9
different modutes for combining in a variety of ways
to suit your requirements. The Stereo 80 1s a versatile
pre-amp control unit designed to meet all domestic
hi-fi requirements including tape monitoring. high
sensitivity magnetic cartridge input. and of course.
individual slide contrals an each channel for precise
output matching. By separating the F.M. tuner and
stereo decoder, useful economies can be effected
where stereo radio reception is not needed. Two
power amplifiers — Z.40 (18 watts RMS continuous
into 4 ohms using 36V) and Z.60 (25 watts RMS
continuous into 8 ohms using 50V) are available
with choice of 3 different power supply units, The
PZ.8 with its virtually indestructibie circuitry is
particularly recommended. For the final word in
system building. the Active Filter Unit puts the
finishing touch of guality to what are easily the
world’s most technically advanced hi-fi modules.
Any further units likely to be added to Project 80.
range will be compatible with those already available.

Guarantee

M, within 3 manths of purchasing any praduct direc fram us. vou are dissatishied wathit,
your money will be dedon pr ol receipt of pa: Many Siaclar
appointed stockists also offer this guadamiee Should airy defect arisz it iormat use. we
wilf service 11 withoul charge.

Sinclair Radiofics Lid
London Rd_$1. Ivas
Huahngden PE17 4HS
Telephone

St Ives (0480) 64646

— g — |
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Stereo 80 Control Unit sze ;w0 20 20mm (103 - 2 - 2ins)
Finish ~ Bmck with while indicalors and transparent shgers Inputs — Magnelue
pick-up 3mY RIAA corected: Coramic psck up 350mY Redio T00mV.
Tape 100V Signal/naise ravo — B0db Frequency range — 20Hz to 15KHz
—1dB: 10H2 10 25KHz - 3¢B Power regquirements ~ 20 10 35 voits Outputs

100mY  AB momionng for tape Conteols — Press button lape ratho and P U

Sliders on each channel foc volume bass rebie ARP
(ad_dfi I4VAT) £11. 9 5

Project 80 FM Tuner size - 85 50 20mm (33 -7 . 2in5)
Tuning range Dual vancap — 8/-5 1o iBBMHz Deterter - | C halanced
concdence One | C, equal io 26 iransisiors Distoction 0 7% a1 1KHz for
30" mocdulstan 4 pole ceramic filter in LF. section Acrdal impedance -~ 750
or 240 300 Q Sensdivily — 5 microvolis for 30d8 S/N rano Output — 300mY

RS T R e saa i asvar; £11.95

Project 80 Stereo Decoder size -7 50 20:m (332 -

2193) Ona 19 transistor 1.C. Channel separation greater than 30dB Power
requirements — 25V Ourput 150mY per channcl ARP
(2dd 7T4p VAT ) £7.45

Active Filter Unit sepaae connois on each chaonel Size
P02 .50 20mm (4% 2 2ms) Voflage gah — mmus O-7dB Frequency
response — 40Kz 10 22KHz controls mimmum Distonion — at 1KHz - 3 03%
wsing 30V supphy H.F. cut off (scratch) - 22 Kz to 5:5K!4z 12dBJoct sfope
LF. cut off {rumble) ~ 280B «1 20tiz, 2dB/oct siopz RRP £ 6 9 5
(28469 AT) .

Z.40 Power Amplifier size—55. 80 20mm (2% 3% - #ns) 8
trans:siors Input sensitivity — 100mVY Outpur 1B wans BMS conuftuous into
44 (35Y) Frequency responsc - 30Hz 100KHz - 3dB S/N ratic  B4dB
Distortion — at 10 walls inte §Q less than 0-1% Power requicments 12 10

35 volts: built-in protacuon aganst overioad. RRP.
(addSapVAT} £540

Z.60 Power Amplifier see-55 98 i5mm (21 32 2ws) 12
transislors Inpul sensitivizy = $100-250mV Quiput - 25 wats RMS continuous
ity 8 {5DV) Di: v iy 0 03% v tesponsa — 15Hz 10
more than 200KH: - 348 S/N ratio — benter than 7048 Buit i protechon

aganst lnact and short Load a;
—40min s3fe on open Creust AAP (addGIpVAT ) £6.95

Power Supply Units pzs siabsed Re enmant current imiung
nakes damage from Ovesivoc o1 even direct shatting impossible  Normal
working voltage (adjustable) 50 RRP £7-98-73p VA T. Without mams
transformer PZ.6 35V stabibsed RAP £7-38 J9p VAT PZE 30V un-
stabilised R RP.€4-98 49pVAT

3

To Sinclair Radiofics Ltd. St. Ives Hunlingdon PE17 4HJ

Picass: send pos! pad e AT ala e =

farwhich | enciose Cash/Cheque for £ tuding VAT.

T e —— e

Address - T - ————

(3%
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Everyday Electronics Classified Advertisements

RATES 11p per word {minimum 12 words). Box No. 30p. extra. Semi-display—£7-50 per single column inch. Advertisements mustbe prepaid

and addressed to Classified Advertisement Department,
Farringdon Street, London EC4A 4AD.

“"EVERYDAY ELECTRONICS,” I.P.C. Magazines Ltd,, Fleetway House,

EDUCATIONAL

MISCELLANEOUS

C AND G EXAM

Makae zure you siccead with an ICS home study
course for C and E Electricat Inslallation Work &
Technicians Radio/TV/Electronice Technicians.
Telecommus Technicians and Radio Amateurs.

COLOUR TV SERVICING

Maks the most of the current booml Leamn the
technlques of serviclng Colour and Mono TV :o;s

RADIO & TELEVISION AERIAL BOOS-
TERS £2-85p, five television valves 45

50p bargain tvansistor packs, bargagl
£1 resistor and capacitor packs

televisions £7-50, carr.

S.A.E. for 3 leaflets. ELECTR ONC
MAIL ORDER (BUHKY) LTD. PBridge
Street, Ramsbottom, Bury, Lancs.

through new home study PP y
leading manufaciurers.

TECHNICAL TRAINING

Home study courses in Electronics and Electrical
Enolnuerlnn. Mummnance. Redio, TV, Audlo.

and P Als
laH bulld radio kils Get the quallﬁutmm you
need to succeed.
Free detalls from:
INTERNATIONAL
CORRESPONDENCE SCHOOLS,
Dapt 131X, Intertext House, Londan SWE4UJ.

Or Phone 01822 9911

FOR SALE

TUTOR BOABD and kit with all maga-
zines, £8:50 o0.n.0, Rainbow, Chelten-
ham 32573.

MICROPHONES: AKG D109, £12-85;
AKG D202E1, £43-45; AKG DlSﬂC
£18-70; AKG DI30E, £20; AKG D2.24
£55; Sennheiser MDZIIN £49-50; Senn”
heiser MD413N, £29-70. All brand new
and boxed. Serd CWO to J. J. Francis
{Wood Green) Ltd., Manwood House,
Matching Green, Harlow, Essex. Tel:
Matching 476.

RECEIVERS and COMPONENTS

FERRIC CHLORIDE
Anhydrous technical quallly In sealed 11b packs
1lb 80p; 31b £1- ﬁO 10Ib £

MPUTER PAN!LS
3lbs asstd £1 IO. b £2-60; 56ib £16. 12 high
quallity panels with trimpots, I1C's, power tran-
slstors etc £2-50. 100 panels £14. Pack of boarda
containing at least 500 components Inc. at least
50 translstors 90p.

3 WATT TAPE AMPLIFIERS
2xECCS3. ELB4, EZ80 on 12x5x3“ chassis wlith
tone & volume ‘conteols, 3 walls output to 7x4”
30 speaker (pfovided) £3:00. Also in case
14x13x8” with nomn-standard tape deck £4-50.
Sultable cassettes £1-08. tape 74p, head 30p.

7lb BARGAIN PARCELS
Hundreds of reslstars, capacliors, pols, switches
+ PC boards with Iransistors & dlcdes and loads
of odde & ends. Still only £2-25.

PC ETCHING KIT
Contains  Ferrle chloride, DALO etch-resist
pen, 100 s=a. Ins. copper tlaminate board,
g:gong dish, ebmasive powdef and lnstructions

YEROBOARD
Offcuts, 100 3q, ins (no tlny pleces) £1-10. 500
assorted resistors £1 40. 150 mlca, ceramic,
poiy capaclters 80o. 1%, 2%, 5% Hi-stabs
30. LEQ |11 COMPUTER all parts available.

GREENWELD ELECTRONICS [EE]

Wail order, retall & wholesale shop 51, Shirfey

Park Road, Southampton, Tel (0703] ) 772501,

Also callefs at 21 Deptford Broadway SE8,

Tel 01-692 2009 & 38 Lower Addiscombe Rd,

Croyden, Tel 01-688 2330,

ALL PRICES QUOTED INCLUDE 8% VAT
AND POSTAGE. SAE LIST, ENQUIRIES.

COMPONENTS GALORE, Pack of 500
mixed components manufacturers sur-
gus plus once used. Pack includes
esistors, carbon end W.W. ca ad»
tors various, transistors, diodes,
mers, potentiometers etc. Send £+ 1 l\r
Bandp.cwo to CALED *
ONENTS, Strathore Boad, Thomton.

__Fg
VALVES. 35,000 pes, 1930 to 1974.
Many obsolete AE for quotation.

List 10p. Cox Radio, The Parade, East
\Zhg‘nztst?rmg Sussex (West Wittering

3 ASS. M.C. METERS £1-15 (35p). LARGE COM-
PUTER PANELS. 35-50 Ttansistors, Long Leads

CSPPER CLAD PAX PANELS 5% x 5§7.6—500
74" x 9. 6—Ef-30 ¢
SILICDN DIODES 650V 1|A 10 on Tagboard

T V SONVERGEANCE PANELS 2 x AC128
3 Slugged Colls, 3 Slide Switches, 11 W.W. Pots,
3 Carbon Presets, 2 Ferritte Chokes etc. £1-10 ¢.p.
VALUPAKS. Pa 100 S/MIcz Cops 67p c.p. send
10p lgr LIsts of others plug Panels etc. Refund on
urc
g LBS ASSORTED COMPONENTS £1-75 c.p.
wW.B.
2 Barmfield Crncont. Slli. Cheshlu M33 1NL
Postage in brackets Mail Order anly
e = SR

 SERVICE SHEETS

SERVICE SHEETS for aver 6,000
models of Television, Radios, Tran-
sistors, Stereo, Tape Recorders,
Record Players, etc., at only 30p plus
S.AE. with free Fault-Finding Guide.
Over 50,000 sheets in stock for 10,000
models. S_AE. enquiries. Catalogue
20p plus S.AE. Hamilton Radio, 47
Bohemia Road, St. Leonards, Sussex.
Telepbone Hastings 429066.

¥

PRESSURE SWITCH PADS, 6-12 volts,
size 8inx 2lin. Suitable for your alarm
systems. Price 90p each, plus pOStage
and packing. Phelmetrics ey-
mour Grove, Manchester MIB QQS

CONSTRUCTION AIDS. Screws, nuts,
spacers, etc.,, in small quantities,

uminium panels punched to spec. or
plain sheet supplied. Fascia panels
etched aluminium to individual® re-
quirements. Printed circuit boards-
masters, nNegatives and boards, one-
off or small humbers, Send 6p for list.
RAMAR CONSTRUCTOR SERVICES,
29 Shelbourne Road, Stratford-on:
Avon, Warks.

8 TREASURE TRACER
MK I” Metai Locator

@® Varicap tuning

@ Brlain’'s hesl
locator kit

® Weighs only 220z.

@ Speaker and earphone operation

@ Knocka down ta only 17in,

® Prebullt search coil assembll

@ Thoroughly professional finis

@ As seen on BBC1 and BBC2 TV

@ You only need soldering Iron,
screwdriver, pliers and snips

. Flve Iransistor circuit

Send s.5.0. for Tenflet

Complate Built, tested

Kil £9'80 and guarantesd £1 3'75

P4AP 45p Tan VAT P4P, 45p, - L1-T0 VAT
MINIKITS ELECTRONICS.

33b LANGLEY DRIVE. WANSTEAD
LONDON, Eit 21N {Mail order only)

selling melal

BEGINNERS, a complete course in
elactronics for only, 45, post free.
Basic electricity, smtchmg and ampli-
fier circuits. Instructions and compo-
nents provided, For details of this and
other kits send S.A.E. to Electrolern,
Lyburn Lodge, Nomansland, Wiltshire.

RESISTORS
New, unused carbon resistors ip each,
bargain pack 100 mixed only 70p. These
resistors have to be seen to be believed, so
send for a free list and sample. SAE to
€. Green, 143 Sandygate Road, Shef-
field 10.

SUPERB INSTRUMENT cases
Bazelli, manufactured {rom hea\ﬂ
duty PVC faced steel, cheice of 2
types. send for free list: Bazelli In-
strurnent Cases, Dept 24, St. Wilfrid’s,
Foundry Lane, Haltor LA2 6LT, near
Lancaster.

FLUORESCENT

LIGHT
\ KIT

You can build thia reverse polarity proof light
for use in homes, garages, caravans, for camping.
or emergency lighting. Evlrylhmg tube. all metal.
wark, alt P.C.B. ate.,
ts suppliad.

Price only £3-19 %%,

BREDER NOW TG

ELECTRONICS DESIGN ASSOCIATES

82 Bath Streer Walsall WS1 3D
Phone 33652

PSYCHEDELICATESSEN

is the only way to describe the paradize
of FREAKY gear now available from Boffin.

LOOK!

Kies
NO LICENCE EXAM. Transmiteer/
Receiver
Variable-rate, BRIGHT-FLASH, Pockat
Mini-Strobe
Ready-Made Module
Maxi-Vols SPARK GENERATOR (im:h
spark), 15,000 Volrs.
ExsenmenuYi Mini DREAM-LAB-

SENSI‘nVE nan-anatomical ¢lectronic
STETHOSCOPE

Electronic 'VOICE-TH ROWER'
HOST-HUNTING AID

PEOPLE DETECTOR

Experimental WATER-FONE

PSYCHEDELIC HEDITAT‘ION AID

Bird-Watchers” REMOTE MONITOR

Psgholeglal CROSS-EYED EARS

evic

Super SOUND-CATCHER

(All prices include VAT, packing

postage)

Send remittance to:

BOFFIN PROJECTS
4 Cunliffe Road, Stoneleigh.
Ewell, Surrey
{Mail order U.K. only}
Qr for more denails, send 20p for lises, plus
free design projcct shees

ROROBER B &
B8 SBABEEE B B

[
o
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| '-?f"’"’f@lf,‘f.“ PUBLISHER'S INSTRUMENTAL
&\ ewsml ||l ANNOUNGEMENT AUDIO

SECDyER Fane: Due to production difficulties
Goodmans,
Baker, Elac, existing at the time this issue EFFEGTS
Richard Allan,
TR i went to press, we strongly
Send for free advise readers to check with SUPER “FUZZ" UNIT KIT. CONNECTS
booklet Choosing advertisers the prices shown, BETWEEN GUITAR & AMPLIFIER. GPER-
a speakar?’ X . ATES FROM $v BATTERY (not supplled).
WILMSLOW AUDIO and availability of goods, ALL COMPONENTS AND PRINTED CIRCUIT
Dept. K. Swan Works, Bank Sauare. before purchasing. _] BOARD WITH FULL INSTRUCTIONS. KiT
w‘fmslow. Cheshire SK9 1HF PRICE; £3-02 post paid.

Tel. Wiimsiow 29599

CREATE "PHASE" EFFECT ON YOUR
- : RECORDS, TAPES ETC., UNIQUE CIRCUITRY
e = ENABLES YOU TO CREATE PHASE

EFFECT AT THE TURN OF A KNOB. OPER-
ATES FROM v BATTERY (not supplled)
COMPLETE KIT OF COMPONENTS WITH
?f— PRINTED CIRCUIT BOARD & FULL INSTRUC-
SHIH S0 close-up work TIGNS. KIT PRICE: £3-00 post patd.

1% with less eye sirain
& fatigme. Light-

grechion ool using combigiuon of ;‘:I‘gl:t d‘mgmmlg‘ls MAIL ORDER ONLY.
atane and compressed oxyzem of adband. Powe:!

. A pencil fead thin Came size, optically  ground 5.A.E. ALL ENQUIRIES.
Adjustable to §,000°F. Cuts nctals, lenses fromn Com- PLEASE ADD Y.A.Y. TO ALL ORDERS

welds, brazes and solders godd, sifver. Dl sl wlsse-works, Can be worn orrr

Ideal electriciany, opticians, dentiss, aetual glasses. An ewential aid in
slversn.iths, modellinz jewellerr, clock- modelling, industry, home and work- D AB AR
u:d Uy Lo 40 minoics’ gxc un fucl -boph kmnp c‘viou«(hm. EL&;le\areller:ls:
supplied. Replacement ret of 2 micro- watchumakers and any o work
nox, 1 butane cylinder, £1-50 estra inc. I ® magnificallon. 1663 = 40p. ELECTRON lc
pogt. Our Price £13:95 + 30p p. & p. p. & p. o mode! 85p extra. Stale 3
S i o3 PRODUCTS
TWDL-SEA?I(] SPEC-LAMP — “'urncjmtbclike 5 p:u;; ;i tpc‘-lcthadhcls. Tgo powcrtul
spot 111 urmnulc working area. Can WOrD Wil inocular Magnifier. Battery
viperaled. Only £2-75 <= 91 jn & p. Send £2-85. 92, LICHFIELD STREET,
JOHN DUDLEY & CO. LTP. (Dept. EE7), 10! Cricklawood Lane, WALSALL, STAFFS. WSt 1UZ

London, NW2. Tcl.: 01-458 5917. Callers welcome. Easy Parking. =

- 3 ' ENGINEERS

Phoenix -

| Electronics
(POFTST'TTOU’[L ) UOI | YOURSELF FOR A

1391417 Havani Road | ‘ BETTE“ JnB WITH MnnE an'

¥
Dl'ay on. Por_tsmo_uth Hants To you wani promotion, a better job, Thln hlpml guhle to suocerm -hunld be

higher pay? “New Opportunities shows ambitious engln

Al ] Lol ot Tor This pApId 36, vage PREE book
POS 2 you how to get them through & low-cost now: N6 obligation and nobody will call
home study coymee. There are no bovks 1o on you. It ¢could be the best thing yom

Full member of AFDEC—the iﬂdUSt",f.'S associafion of bay and you ean pay-as-you-learn, ever dil

franchised electronic component distributors. PO S ENECUT OUT THIS COUPON H Il S
Qur prices include VAT at the current rate—and NOS)‘ CHOOSE A BRAND NEW FUTURE HERE!
carriage on alt goods is free. [1, Tick or state Subject of interest. Post {0 Lhe address deloir.

Send for our catalogue and price iisi—we’ |l mail that E A
tO you 'ree t00 Elﬂlul a General Railio and CITY AND GCILDS
- ® ineering TY¥ Engineering ol Electrical

COMPONENTS FOR 1.C. APPLICATIONS BY e Wiring 3 Radio Bervicing, i PEL I
MR. J. B. DANCE 3 Electrical e S E sl

o b L2)e Draughtsmanship 3 -
SAJ1I0  £1-96  SAJI8D  £1-96 - SAK110.115 £1.23 Electrical Transistor R:;(::’Am,um 3
TAAT75G £1.23  TAAS3GA £1-23  TBA730KSD £1-95 o i e A T O Exam. o
TBABI0 £1-98 TBAgS0 €1-76 TCA250 £1-9¢ Engincering ] CITY AND GGILDS ete. ete.

Cotnpater TInstatlations and

O wiring o~ =
o

Please send your cataiogue-;—free! 1

To Aldermaston College, Dept BEE 95, Rudmg RGT 4PF K BEE 95

NAME (Biock Capiials Pleass)

ADDRESS e
Other subjetts r
Aceredited by C.ACC. Ic-kr o! 4.80¢C.

BRITISH INSYITUTE OF ENGINEERING TECHNOLOGY

5§91




NATES ELECT RONMICS S T o Tt webin
DEPT. EE., ELSTOW STORAGE DEPT. e 170 o1 1T 100 SHEP
W
KEMBSFON HAROWICH, PLEASE ADD 8 VAT

n‘zsllsk'rons bn m‘l,.l\;.l.%lg F%L:nfss?g CAPF.ICITOR§ ﬁloc‘ ‘SERIES

skra high stabillty carbon fim—very low a | P : 0-001.F, O uF, 0-0022.F, 0-0033uF, 0-0047uF, 3p. 0-0068zF, 0-O1uF, O-M15uF.

[w Mullard CR25 carbon film—very smail body size 7-5 x 2-5 mm. 0:02ZuF, 0:033uF, 3ip. 0-0474F, 0-068uF, 0-1uF, 5p. 0-15.F, 6p. 0-223F.1}p.‘(‘)-33uF, pr.

fW 29, ELECTROSIL TRS. 0 47uF, 13p. k

160V: 0-C1uF, 0-015uF. 0-Q22uF, 0-033uF, 0-04T4F, O'ﬁuF. 3p. 0-14F. 34p. 0-154F, &ip-
-8

Powar VYalues Price -204F, 5p. 0 S0 -65uF .
watls  Tolerance Range available iy d00:5, :!ﬁl‘.‘l.'m:o P%“LF‘iE'gT(;;T #:;x’::i:orroné"g&; gE'R'xés
i 3% &10-22M0 £24 13 1-1p | 250V P.C. mounting: 0-01zF, 0u1SxF, 0-022F. 3p. 0-033:F, 0-047uF, 0-068uF, Sip.
; gﬁ 100—;Mﬂ° H 3::: i'§= ;Lu?_;:kog‘s:ﬁ 0-22F, 5. 0-33,F, 6ip. O 47aF, $ip. 0-684F. 11p. 1-04F, 13p. 1'5uF.
H 10% 18-3-99 E12 1-3p 110 | uYLAR FILM CAPACITOR ¢
3, .10 o S 100V CERAMIC DISC CAPACITORS
i 165 e B 2o il S-0014F,- 0-00RuF, 0-00SUF, 0-ULE, 0-02uF, 100pF to 10.0000F, 2p each.
Quantity price applies for any ctl lanore fractions on total order. 3 '“:‘ aits AL = AEE
= : firsTmilime Smerons,,
. AL L 1- L 2 , 3 . 4:7/63, 6-8/40, 8-8/63, 1025, 10/63. 15/16, 15/40, 15/83,
BRIy f 32/10, 20198, 22]63, 3f6-3, /16, 340, 4714, 4T/10, 41254740, 68/6-3, oo 100/%, 100116;
5 walt 5% lukra fesislors & off cneh valus 4.70 1o 1M 100/25, 15016-3, 150718, 2204, 220163, 22016,
E12 pack 975 rasistars £2:40, E24 Dack 650 resistors EA-70. 00125, 130088, A e coara, o, ATO0. Co0I6.3, 1. 100165, 150163,
‘ _ | Z20/83, 1006110, 12p. 470,25, 630115, 1800/-3, 13p. 470149, 550/25, 1000{16, 1500110, £200/8-3,
POTENTIOMETERS 18p. 330/63, 880/40, 1000/25, 1500/16, 2200/10, 3300/6:3, 4700/4. ‘219.
O e B rtercan, b Einclo D.P. swilch, 25p. A A BERO CAPACIIORS . v s v o'
z g -8y uF 8-
0-22uF 35V 1-04F 35V 4-TuF 35V 104F 25V 32uF 10V 100uF 3V
SKELETON PRESET POTENTIOMETERS VEROBO. P z
Linear: 100, 250, 5000 and decades to SMg. Horizontal of vertical P.C, BOARD: : ACK PLUGS AND SOCKETE
mounting (01 matrix). 0:1 018 | Siandard screened 28  2:5mm Insulated  12p
Sub-miniatura 0-1W, Sp ezch. Minlature 0-25W, Tp each. 24 x 3} 26p 2p Standard insulated 18p  3-5mm Insulated  12p
8 B oalammendt b sERaT B
0 Standard s 20p -5mm socke! D
SMOKE AND COMBUSTIBLE GAS DE' —GDI xS Up Up te ocket 3% 3-Smm ket 1"
The GDI is the worid's first samiconductor Elcc:ggomert a concentration of | i1 X g‘i #5p 1o s ? R 2
gas of smoke Info an electrical signal. The sensor decrsases its eloctrical | 17 x 134p 1680 | D.LN- PLUGS AND SOCKETS
D AN Ewihen It absoria denxidizing of combustible pasas such ag hydrogen, | 17 x 32 (lain)  38p  72p 2 pin. 3 pln, & pin 180, 5 pin 260, 6 pin. 7 ain.
?n:on e 19 ; th. p{%paréq. hol, North San gas, as wall as carban- H X %"éf‘fi") = gp r ]:gyifcn;aer?&ct::ﬂ'ep}snlmetre
ust co aif or Ke. X = .
Bn‘,;‘“fnmé%‘p aﬁun.'?-ﬁx% - This decrease |2 usaly large g e 2ix 3t Pl = 125 | & way.screened cable 3p/metre.
etector Smoke and Gas Detector KI rat In rtion too £2 iy
alarm £5-60, Malng oper:!:d Mae:ar mm:a'mEﬁ-ﬁ'"ﬂaﬁﬁlsﬁam%&"ﬂ’lﬁ Spot face cutter  S2p 52: BATTERY ELIMINATOR = E1T8
Detector £12-60, 12/24v Battery operated £3-40, 12v Badery operated ?wo Remote | PKt. 50 Pins 20p 2p 9V7 malns powsr supply. Sama size as PPBibagﬁsq.‘

Sensofs £12:6¢. NOTE. Theblﬂurr operated kits incorporate our patented circult e =

to minimise battery drain. Typically 120mA for 12v, Theae kits contain aii parte | PRINTED BOARD MARKER | 7o
required with the of case. case mains tod kit £1-60, | Draw the planned circuit onto a copper laminate board with the P.C. Pan, allow 1o dry,
: Battery oporated kits £5. and immersa the board In the etchant. On removal the clrcuit ramains In high reliaf.

=

ELECTRONIRIT

Electronic fun for all ages
The mote versatile electronics kits
All components are beautifully encap-
sulated in  unbreakable transpareat
plastic blocks. Perfect connections are
made WITHOUT SOLDERING, SCREW-
ING QR WIRING
INCREDIBLE VALUE. Build, dis-
mantle and rebuild projects any b
of times and invent your own experiments

Holva your Communica-
tion problems with this
&-Station Tranaistor Intercom system (1 master and
3 Subs), in Tobust plastic cabinets far degk of wall

ting. Calljtalkflisten from Master to Subs and
Suba to Master. Tdeally rultable for Husiness, Sar:
gery, Schools, Hoapital, Office and Home. Operates
on one BV battery. Onfoff axitch. Valume control
Complete. with 3 conhecting wires each 868it. and
other Accemsories. P. & B. 50p

MAINS INTERCOM NEW MODEL
Ho balteries—na wires. Just plog in the mains
for instant two-way, Joud and clear communication.
On off switch and velwme control Price £23:75
per pair P. & I, 80p

too.
COMPLETELY SAFE. Instructive and
FUN—all kits operata from 9v. battery

only.

VALUABLE MANUALS included wich
every kit. No previous knowledge is
required, even with the largest kits.
KIT 2A--30 projects £10-45. Radios.
amplifiers,alarms, microphones, morse, etc.
KIT 3A—I00 projects £20-45. As A
plus electronic birds, cats, sirens, organs,
metronome, guns, light and sound.
burglar alarms, etc.

IADX—I105 projects £25:25. As 3A plus
solar cell experiments and complete
sophisticated control panel, atc.
4ADX—I150 projects £33-95. As 3ADX
slus Relay and Meter experiments; ion
concantration—, volume—, out-put—,
field intensity—, volt—, resistance maters.
ammeter, illuminometer, ete. and many.
many more,

ADD-ON parts and manuals availabla as
required.

The thres larger kits include Elec-
trical experiments too.

All prices include Battery, Manual.
VAT & p. & p.

Cheque/P.O. (or ép for lterature) to:

VEROBOARDS GIVE R PROFESSIBNAL
FINISH T0 YOUR WORK

e T e 0.1 and 0.15 pitch, plain and copper

communication. Idasl as Baby Alarm and Door clad universal citcuit boar
Phone. Complele with 661t connecting wire and AVAILAELE FROM vo(\:mrl.ouc{u .'333.1'15;

Battery, P- & P. 40p
TRADE DISTRIBUTOH N Rosw [Elcctnoad) Lid., London. W.C.1

business  efb-

ciency with thia iocredible Telephone Ambolifisr.
Taka Jown long or
without holding the handset. A useful office aid. On/
off awitch. Yolume Control. Complete with Battery.
;d: P, 30p. Rull price refunded it not satisfled in

ya.

WEST LONDON DIRECT SUPPLIES (E/E)
|_189 EENSINGTON HIGH STREET, LORDON. W.

Sauslachar guarantedt
ELECTRONI-K|T LTD. 408 St. John's Street,
London, EC1.{01-278 4579]

YERD ELECTRONICS LTD.
108ustng) Eatate, Chandiers Ford.
SOLIIR T+i-Chnesier's Foot 26T
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Over 150

Practical Radio & Electronics
Certificate course includes a
learn while you build

3 transistor radio kit.
Everything you need to know

: about Radio &

Electronics

This FR}E}(Smge maintenance and
rﬁem‘?é’g”&fgg repairs for a spare
ways to m"’”i’ggﬁl&flbme time income and
: ey S“é/é'gf),ow, a career for a

engineer a

better future

e

SECURITY

find out how
in just 2 minutes

That’s how long it will take you to fill in the coupon. Mail it today and
we'll send you full details and a free book. We have successfully trained
thousands of men at home—eqnipped them for higher pay-and better, more
interesting jobs. We can do as much for YOU, A low-cost home study
course gets results fast—makes learning easier and something to look
forward to. There are no books to buy and you can pay-as-you-learn.

Why not do the thing that really interests you? Without losing a day's
pay, you could quietly turn yoursclf into somcthing of an expert. Completc
the coupon {or write if you prefer not to cut the page). No obligation and
nobody will call in on you . . . but it could be the best thing you ever did.

Others have done it, so can you

“Yesterday 1 received a letter from the Institution informing that my
application for Associate Membership had been approved. 1 can honestly
say that this has been the best value for money I have ever obtained, a view
echoed by two colleagues who recently commenced the course™.

Student D.LB., Yorks.

*Completing your course, meant going from a job I detested to a job that
I love, with unlimited prospects”’—Student J.A.O. Dublin.

“My training quickly changed my earning capacity and, in the next few
years, my earnings increased fourfold®. Student C.C.P., Bucks.

FIND OUT FOR YOURSELF

Thesc letters and there arc many more on file at Aldermaston College,
speak of the rewards that come to the man who has given himself the
specialised know-how employers seck. There’s no surer way of getting
ahead or of opening up new opportunities for yourself. It will cost
you a stamp to find out how we can help you. Write to Aldermaston
College, Dept. BEESO, Reading RG7 4PF.

_Trade, ed 40.0r as yact of any publication pr advisti il or pictorial matier whatsover.

the recommended selling price shown on coveryan:d that it shaii not be ient, resold, or hired out or otherwise

better future.

- mmm e mmCUT OUT THIS COUPQNemm mumm s smsm 1’

Tick or state subject of interest.
Post to address below. l

MECHANICAL DRAUGHTSMAN- Construction
Isoeiety of SHLE Surveyors Institate l
Engineers— Inatitnte of LCS.I
Piftwer 0 Bl e,
A 0 ers
Engineer & (A.E.E.D.) 3] (nlll braoches) =]
Technicians ‘Generat [eating & Vent. O
(A.M.LE.) O “Droughtsmanship [ l‘glt- Clerk of ’
CITY & GUTLDS Eiec. Drsughteman: ~ Works I
Gen. Mech. Eng.  []  ehip ite Sarveying
Muiotenance Eng. [] ° Architectural Health
‘Welding 1 Draughtsmanship [ Road Construction {1
Gen. Dicacd Eng.  []  Technical Quantities
Bheet Metal Work ] Drawing =] Estimatcs I
Fng. Inspection im Hydranlicy
- argy a Stroctural Ens.
' RADIO & TELE. I
%ECMCA& & COMMUNICATIONS GENERAL
ECTRONI City & Guilds Agricultural Eng. |
& GUILDS Telecoms. O Council of Eng. o 3
E-uen: Elecirical SEZ' Radlo & TV o Tnstitations C]'
= Fm‘giﬂg B i a it mgcmnce 8
jons 0 Exsm % ja] |
lectrical Maths [ RadioBervicing 0 Sopplimeatary
;‘;&:""—r courzes for Nat.
i -0 Certificates.
lectronje Eng. O AUTOMOBILE &
Kra}:xllictal Rudio AFRONAUTICAL l
o IS Tnstitute of the
with kt) O sotor Industry. [} I
I AMIT 0
AGEMENT & ol G c E
RODUCTION City & Guilds 5 O =19 l
Tnstitule vf Cost Auto Eng. m] i
MRy €en. Auto Fog. [ "d""f"e “"‘,"‘"
ey O Neurdechmio [ 1580 & A
Jomputer # .
i:ﬂrnp- ming O (Garage M'meat  [J fevel subjects I
Orks M ment [] ABCAero
[Work Study 0 Engineering Exams [1
0. Production Gen. Aero Fing. o
ing. o
el [ CONSTRUCTIONAL  Cosshing for many I
torekeeping Instifute of Bullding A QUK
cnt R i CLEG I
kills 0O AB.T. Clerk of
IQuallty Contr. 0O Works I

1 BETTER TOMORROW

ITo Aldermaston College,
IDept. BEESO. Reading RG7 4PF
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. S0 MUGH MORE- AND YOU PAY
LESS VAT WITH HENRY'S LOW PRICES

Featurcs glass fibre PC board, Gardncrs low field transformar. j JOSTY KITS IN STOCK
6-+4C’s, 10-transistors plus diodes, esc. Designed by Texas Instruments (Post etc. 15p each)
engineers for Henry's ad. P.W. 1972, Supplied with full chassis work. 3
detailed construction handbook and all y parts. Full input and coptrot AF20 Mene Transiszor Amp. 4- 30
facilitics. Stabilised supply. Overall size [54" x 227 x &} miins operated. Free Af25 Mixer 3-8
teak slceve with every kit. £28-50 (GB post paid). ) - ::gg E;nmﬁ:::‘xin:;;‘:rmp % ;;
STEREO FM TUNER Featurc: capacity dicde tuning, lead and tuning meser | AF30 ?;:‘“'Srgpvh‘&“:mpl'ﬁ"
indicators, stabilized pewer supply—mains operated. ngh p:rferman:: and sensitivity with 305  Intereem 9-52
unigque station indieation [C stereo decoder. Overall size in teak sleeve 8”7 x 237 x &1” AF310/2 Mcna Amplifier (for
Complete kit with teak sleeve £21-00 {GB Post paid) v _r;:c,l.,_:a_:,a two) ?;z
o o
JOIN THE LARGE BAND OF HAPPY CONSTRUCTORS ! | Mi502 Transitor Tescer  8-45
MI32  Steres Silance Merer 4.7
EXCLUSIVE DECCA === g
| LF380  Quadrophenic Devicell -36
TRANSISTORISED MODULES KELLY SPEAKERS T T
- s 12 watt speaker | tweeter | 3
Tuners - Power Suppliers - Amplifiers trsems 8 in bassimidranze. | ATES Conuen Sichen:  1a-3s
elinex dome: radwator o
AMPLIFIERS (All single channel Unless stated) plus crossover. Built into :Tng gf"d°é"]’|w9" Robot 582
4-30 9 volr 300 MW OJP 3-8 OHM. 1-10 MY!/P Special QOffer 1-75 veneered cabinets size 5 ?mh' H Uni 5-70
2004 9 volr 250 MYV OfP 3-B OHM, 10-100MY /P 2-70 18x 12x 6 in. PRICE £19-50 AT50 w“"l"“" Gﬂh
104 9 vole | watr O/P 8-16 OHM, 10 MV /P 3-10 | pair (earr., ere £1-00) e LT g ow
304 9 vele 3 wate O/P 48 OHM 10 My /P 3-95 g AT56 zfﬁnorgcr'r P. I?"‘:'
555 12 voit 3 watt OfP 8-16 OHM, 150 MV I[P 4-10 EMI SPEAKERS Dirnrme ;"‘c rzht 6-90
5555T I2volt i4 + 14 watt O/P B OHM, 150 HVIIP Steréo module 5-95 Ts A"""‘" E Pi_ “c"‘~ 2.58
E1208 |2 volt 5 wart OJP 4-16 OHM, 2580 M 5-10 | SPECIAL - g LIGTEGE LR (S,
608 24 volg 10 watt O/P 48 OHM. 30-50 MV IlP 4-95 G",”“E Ol 7-50
410 28 volt 10 watt OfP 8 OHM, 160 MV I 4-95 | PURCHASE s s
620 45 volt 30 watt O/P 4-8 OHM, 150 MV |/P 9-95 13 x 8 chassis speakers FesacaFiaat. “ﬁ“‘; Ered
Z40 30/35 volt 15 watt OJP 48 OHM, 100 MV I/P 5-45 {Carr.Jpacking - 30p each or . H Frﬁeq_;xen:y odula :
Z60 4550 volt 25 watt O/P 4-8 OHM. 100=250 MY /P 6-95 p pr.) F75 ™M T”"”“"R"‘ 2.87
SAGB[7 24 volts + 6 O/P 8 OHM 100 MY |{P Stereo module 10-20 *|50 TC [0 watts 8 ohms twin cone  £2-20 H 310 FM T"‘“"su eceiver \5-81
AMPLIFIERS with contraols *450 10 watts 4, B, 15 chm with twin tweeters "_':Em De-lu;:;‘;dT::a—Unidl-ll
EI2I0 12 velt 2§ + 2§ watts 8 chms. Steree 8-15 and crossover ; £3-85 each HF320  Ste D e r Tort s
R 500 Mains 5 watts 4=16 ohms, Mono 6-30 EW |5 watt B ohm with tweeter £5- g'r‘-eﬂnel:o[ns 9-96
SACI4 Mains 7 + 7 watts & ohms, Stereo 11-75 | 35020 wace 8, IS ohm with tweeter £7-80 ea. | ~oq 10 reire =
SAC30 Mains |5 + |5 watts B ohms, Sterec 14-95 * Polished woed cabinet £4-80 carr., crc. ith 2 AFBIO) 21-27
CAO38 9 volt 1+ + [ wacts B ohms, Stereo 6-95 | 35p each or 50p pair. G2 Basia Circuit Bosed 11-45
CAO68 12 volt 3 + 3 watrs 8 ohms, Stereo 10-50 zP3 Basis Circuit Board  4:94
ERINS sdnles TT HF380 Aerial Amp. for LW to
Mullard LP |186 FM tuner (front end) with data 10:7 MHZ O/F  4:8% PHILIPS 8 WA (R 4-94
Mullard LP 1185 10-7 MHZ IF unit with dara 4.50 | FLUORESCENT | HE395 BroadbandAerialAmp.1 -T7
Gorler Permability FM tuner {front end) 10-7 MHZ OfP 4-20 UNIT o NTIO0 Power Supply 100m/a
FM and AM tuners and decoders = 9V Stab. & 12V Unsrablé - 15
FM 5231 (tu 2) & volt fm tuner 795 | EXCLUSIVE ',l ’ NT300 Professional Stab.
TU3 12 volt version (FM use with Decoder) 1 All models 7-95 |, PURCHASE v Power Supply [2-51
SD4912 Sterep Decoder for Tu 3. 12 volr ficeed dials 795 NT310 Power Pack2 x |5 volt
,upphgd withid-95 Brand new Philip: 12 volt operated 8§ watt 5-7I
SP&2H & volt stereo FM tuner instructions 480 | fluorcscent tube units for standby lighting | NT305 Veltage Converter  4-50
A1007 9 volt MW-AM tuner 11-95 Complete w-th tube and instructions | NT330 Power Pack AF310/
Sinclair |2/45 volt FM cuner sterco recorder for above | 7-45 Price £3-50 p & p 25p. GP304 &-07
Al0I8 9 volt FM tuner in cabinet 13-95 - < NT3t5 PJ/S 240V ac to 4 5=
Al00SM (5) 9-12 valt Stereo decoder FM for above 7-50 EXCLUSIVE = = 15V dc. 500mfa °-57
105Z 12 volt Sterco decoder general purpose 6-50 AN AE! Qurput Stage 100mW I 50
PREAMPLIFIERS 5 WATT IC ’ AE2  Pre-amplifier
Sinclair Stereo 60 Preamplifier with controls &-75% AMPLIFIERS AE3 Diode-receiver I 81
1301 CartfTape/Mic Inputs 9 volt Moduie 2-85 5 AE4 Frasher 99
EI3i0 Stereo 3-30 mV mal cart 9 volt 4.75 | Special purchase 5 watt output 8716 ohm | AE5 A stable Multivibracor 095
EF3 5 3 mV tape head § valt 4-95 tead. 30 volt max. DC operation, complete AES Monostable
3042 Stere 5-20 mV Mag. cart, mains 5.95 | with data. Price £1-50 each or 2 for £2-85 Multivibrator 0-93
EQ2S Mann 3-250 m¥ Tape/Cart/Flay 9 volt 5.95 AE7 RC Gancrator gg;
Powe Mains input (* chassis-rest cased) UHF TV TUNERS Ao 2z 0-90
PSDO :qg{f;o'or 300 MA w"h adaptors %i‘;’ 625 hned receiver U?; n—GrE ‘ AEI0D  CCIRAfilter 0-%0
3 sistorised  suners AMATEUR ELECTRONICS by Jost,
’1?‘1‘453!}65’:;’.9; 34(?0 :‘I‘; ‘lg\?'lr:fnp ; gg operation. Brand new. (Post J,' Kit, the professional book {ayrlthlz
*P1080 12V I A 4-70, *Pl0BI 45V 0-9A 7-80 | fpacking 25p each). amateur—covers the subject from
P12 44~12V. 0-41 amp 7-05 | TYPE A Geared variable az basic principals to advanced elec-
SKkOIA 3/6/9/12v | amp > cabilised 12-75 | illuscrated £2-50 tronic technlc}ges Complete with
P1O76 3/44/6/7L(9/12V. & amp 4-20 ’ TYPE B 4-button push-button eireuit beard for AE] to AEIO (sc¢
Sk80CA 1-15 VOLT O-—+A scabilised 17-50 (adjusezble) £3-50 B abowve). PRICE £3-30 (ne VAT).
0 4-98 RY'S HOME FREE
SINCLAIR pr F2ZA0 HEN
ower Supplies (S Tab) STOCK LISTS
MODULES & KITS for | or 2 740 798 ENTERTAINMENT CENTRES No. 36
SINCLAIR PROJECT 80 PZ{B P?wer Supglics (S Tab) f o T?Mifw_s,
i 11-95 or valves,
P . 695 TRANSFORMER FOR PZE  3-95 354 Edewarc Rd. W32 u= semiconducsors
Z40 |5 Wate Amplifier 5-45 A TR 1193 377 Fdgware Rd. W2 01-402 3140 No.18
Z60 25 Watt Ampfifier 6-95 STEREQ DECOD! ‘4% 150 Shafeesbury Ave. W1 01437 9692 E!!ﬁu-llshtmz—
PZ5 Power Supplies for All above post paid (BG only) S 3PETe T irh ham e St R wlo 01_580 1785 ;c';%mdpﬂwcr
144 Burat Oak B'way. Burnt Oak, Edgwaré
TRANSISTORS/SEMICONDUCTORS 01-952 7402 M
UK’s largest stockists of branded guaranceed device: at low prices. 190/4 Scation Rd., Harrow, Middlesex 01-863 7788 EatiEene
EXTRA DISCOUNTS T e I
_’Ie,"‘eY 05 ";‘n fpxp"i:s'toohr:;’célsk" ur_?f llf: - 100 256 Banbury RidSusmmerlt;wn Oxford (0365) ig'llg: | addressed  enve-
Gex your free stock 1i:t now—new ‘7475 edm‘on now available (Ref. No. 35). B ClEE ey i 2 | L°|§’i‘:i;;."h all cn-

SUPPLIERS OF ELECTRONICS FOR OVER 30 YEARS

8% VAT TO BE ADDED
TO ALL ORDERS
Electronic Centres

404-406 Electronic Components BEquipment 01 402 8381} Hi Frand

309 PA-Disco-Lighting High Power Sound 01-7236963 | £fectronics
303 Special offers and bargains store Centres Open
Allmailto 303 Edgware Road. London W2 18V Sam-6pm

Prices correct at time of preparation. Subject to change without notice. E.& O.E.
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