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An excllmg hobby.... !or ever-yone 3
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ELECTRONICS
MADE EASY!

¢



COMPLETELY SOLDERLESS ELECTRONIC CONSTRUCTION KIT.

BUILD THESE PROJECTS WITHOUT

<

2 ¢ -
Total Building Costs

£7'23 LY & Ins 41,

(Oreiseas I & 1
£+ 8% VAT 3T

? .
o ®

% I Tuning Cond
MW/LW/RW 1 .
yand ol eleeving. etc. JeParts price list and plans 50p {FREF. with parts).

SOLDERING IRON OR SOLDER.

4 Transistor Fargdeee Radic 4 8ig-
wal Tracer % Sigeal Tnjsetor ¢ Transistor
Testar NPN-I’XS * 4 Transistor Push
Pall Awnpliter 9¢ B Transistor Pnsh Pull Ampli-
tirt 9 7 Transistur Londspeaker Hadio S1W/LW
J¢ 3 Transistor Short Wave Radio ¢ Flectrunic
Metronorne Jr Electronic Nuise Uencrator
“r Batteryiess Oryatal Kulio o One Traneistor

tudio 4 2 Transislor Regencrative Radlo-

? 3 Transistor Regeaerallve Radio 4 Audible

Continiity Tesler J¢ Bensitive ['re-Amplifler.
—~

¢ 24 Resistars 4 21 Capacitors < 10 Transisiors

% 31 loudapeaker ¢ Farpicce ¢ Mica Bassboard g 3 12-

J 2 Volume controls v 2 Slider Switches
wr ¢ 3 Knobs 9 Ready Wonnd
+% 6} Fwards of wire 4 1

Coils 4 Ferrite Kod

ROAMER
TEN

with

VHF including amr-
cralt. 10 Trensistors.
Latest 4" 2 walt Fer-
rits Maguet Loud-
apeakers, @ Tunzhls
Warebands. MWI,

MW2, LW, SWi. SW2, SW3., Trawler Band, VHF
and Local Stations also Aircralt Band, Built in
Ferrita Jlod Acrial for MW/LW. Chrome plared 7
scetion Telescopie Adrial, caon be anglel and rolsled
for peak slort wave wwl VHP listeping. L'ush Pull
output nxing 600 mw Transistone Car Aerial aml
Tape Recording Sockets. 10 Trankintors pius 3 Diodes.
Gauged Tuyning Condenser with VIAF  scclion.
Beparatc  cufl  for  Alreraft | Band.  Voluine
onfulf, Wave Changa and tour Cuntrol  Attrac-
tive (ase in black with silver blocking. Size
7 % 77 ¢ 47, Easy to follow iustructions and diagrans.
Parts price list aml plana 30p (FREE with party).
Total building costs £ _50 r P&
(QDverseay P& P. £1-85) Tns. 5up

(= A% VAT 68p)

POGKET Now with 3” loudspeaker
FIVE

3 Tepadble - wanébhaule
AW {LW. and Trawice
Band. 7 rtages, § traun-
cistors and 2 divdes
supersensitive  ferrita  ro
aerlal. attractive Black
Gold Casc. Size 317 A
% 3F approx. Plans andd
parts price Iist 15p. (Frev
with parts).

Total Building Costs £250 ;ﬂ

(Ovcrscas 1' X1 £1-20p)

(+ 8% VAT onp)

ROAMER

TRANSONA
FIVE (7.0

Wavebands, tranal~tora
and apeaker us Lucket
Flve. Larger Case with
Red Bpeaker Grille and
‘Tuuing Dial,

- Plans and parts price
Total .B 1 c tist 16D (Frec with parts),
otal Building Costs . PP&

{Ovearseas ¥ & I* £5-'5p) £2 75 Ins. 26D

NEW
EVERYDAY |
SERIES

Build this
exefting New
series ot designs
E.V.5 5 Trassistors aml 2 divdes. MWjLWS
Powered by 34 volt Batrery. Ferrite rod aerlal, tuning
condeizer, ¥olome contro], and now with 37 loud-
speaker. Atllractive casc with red speaker gritle. ®ir
9L 217 mpprox.
Parts price list and Plana 15p. Free with parts.
Total Building Costs : P&
(Overneas P & T &£1-25p) £2 95 by
(4 K25 VAT 23p)
E.V. 6 (lse and lovks as above. 6 Translstors and
2 diodea. Powered by B volt battery.Ferrlterod aeral, 37
loudspaaker, et¢., MIW/LW caverage. Push Pull output.
Parta priés ilet and Plans 15p. fTee with parts.

Total Building Costs = F&P
(Oversear P & P £195) £3-60 .5,
{1 8% VAT 29p)
E.V. 7 Cpoc and looks as above. 7 Tranalstors and
3 dlodes. 8ix wavcLande. MIW/LW, Trawler Rand,
BW1. 82, BWS3, powered by 9 volt hattery. Fush
1ull sutput. Telescopic aerial for ahort wavés. 37 Joud-
rpcaker. Farls price list and easy build plans 20p.
Free with parta

T otal Building Costs £408 Prs

{Overseas P & I £1-83) Tns 31p
12 AL VAT 37

NEW
ROAMER
NINE

WITH
V.H.F.
INCLUD-
ING
AIRCRAFT

XNine Transistors,
9 Tonable wave-
handa as Roaurer
Ten, built in
farrite rod asrial for MAWJLW. Hetractable ehromne
plated tcicacopic acrial for VHEF and 3W, Iush Pull
ontput maing 600 mw transistora. 9 Tranxistors and
3 diodes. tuning condenser with V.ALF. xection.
separate coil for aireraft, moving eoil loudspeaker.
volgme ONJOFP and wavcchange rontrol. Attraclive
ajl white ease with red grille and carrying atrap.
Size 917 X 77 % 21”7 approx. Tarts Price list and
Plans 30p (FREFE with parte)
Totat Building Costs 5 PR&
(Oversean I & P £1-851) £6-95 i Lo
{ | 8% YAT 55p)

EIGHT Mk 1

NOW WITH
VARIABLE

TONE CONTROL
7 Punable Wavebpuds: MWL, W2 LW, 51F1 diwe,
5%W3 apd Frawler Band. Nuill tn Ferrlte Rod Acrial
for MW aml LW. Chrome piated Telcwopic acrial
cny be anglest and rotated for peak short wave listening.
Posh pull oatput using 800mW truusistops, Car aerid
wel Taps reconl sockels. Selegtivity switeh. R fran-
rirtors plus 3 diodies. Tarest 1™ 2 watt Ferrile Maonet
Lo kerr. Air spaced gangel tuning eondenser
Volumefonfoff, tuning. wave chunge and tone smimis
Attractive casc in rith chestnut shade with gold
blocking. Rize # x 7 x d4in. approx. Eaay to follow
ipstructions and Jdiacras. Parls price list and plans
Fotah Buitding Cort e
Total Building Costs 5 3
(Orerscus . & T. £1-86) £6-98 7. 3
{4+ 8% VAT 36p)

“‘EDU-
KIT”

Bul'd Radior.
Amplifiers, atr_

Ircm easy
Alsgrams. Five

units including
waster nnll
to construct

Compouents include:

Tuaning Condenser: 2 ¥Volume Controls: 2 £llder
Awitches: Fine 3” Tone Moving Coll Speaker: Terminal
Strip; Forrite Rod Aerial: Rattery Qips: § Tag Boards:
10 Transistoraz 4 Diodes: llesialore: Capacitors:
Three 1~ Knobs. Units once conatructed arc detachable
fram Master Llinit, enabling themy to be stored for
faturs use. Tdeal for S8choolz, Fducational Authoritics
and all thosc intcrested m radio construction.

1'arts price list and pians 25p (FREE with pasts).

Total Building Cesis £5.50 [

(Qverseas P & P £1-83) Ins. 335
Caze and looks

(+ 85 VAT 34p)
ROAMER SIX I:iilzn

& Tunable Wavebandn: MW, LW, SW1, 3W2, g8,
Trawler band plos an Evtra Medinm waveband for
easier tuning of Luxembourg etc. Scoilive ferrile Tod
acrial and telescopic aerlal for Short Wavcs. 3Jin.
Bpeaker. & stages—G tranristors and 2 dioden. Attrac-
tive black cape with red grille, dial and black koobe
with polished cial inserts. Size ¢ x 5} x 2Qin.
approx- Plans and parts price list 250 (FREE with
parts).

Total Building Costs H PP&
(Overeeas I'. & 1. £1-85) £3 99.8 ‘l.n;. ;:p)
+ 8% VAT 32p

TRANS EIGHT

B TRANSISTORS and 3 DIODES

6 Tunablé Wavebands; MW, LW,
5W1, 8W2 aW3 Trawler
Tand. Seoxilive fervite rod acrial
for M., mnd L.W. Telescopic
aerial for Short Wavrem, 3in.
Speaker. 8 Iinproverll type trabs-

intors plus & dlodes. Attractive casc ju Llack wilh red grille. Jiai and black
knobs with polished metal incerts. Size 9 % 5] x 23iD. approT. Fush pull
output. Baltery ecunoiniser switch for extendced battery life. Ample power to
drive a larger speaker. Parts price list aud 1lans 25 (FREF with party),

T otal Building Costs

(Overscas I & I 41-20)

£4-48

(1 B% V.AT. 36p)

PP&
ins. 38p

Reg. no. 788372
lenclose £ ... o e

* Callers side entrance “Lavells” Shop
* Open 10-1, 2.30-4.30 Mon.-Fri.—9-12 Sat.

===

61a HIGH STREET, BEDFORD, MK40 i1SA

Tel. 0234 52367

(Dept. EE. 1))




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

10 THINK £
1L wanaged witha

ve-away catologue
—unlil T :/Jﬂuéea!
oul on @
HOIVIE RADIO
LomponenTs (atologue

Splashed out? /nvested is more the word! It cost me
just 98 pence (including packing and postage) and |
saved more than that on my first order. And if | take
into account the satisfaction i've gained from using
such a comprehensive, clearly setout, weli illustrated
production, I've saved the outlay many times over.
Think I’m exaggerating? Why not test it for yourseif?
The coupon-below is just waiting to be filled in and
sent off with your cheque or postal order. No need
to keep it waiting any longer. :

By the way, the catalogue contains 10 free Vouchers,
each worth 5 pence when used against ordefrs—so
you can soon get the price of the catalogue back
anyway, plus 5p towards the postage!

g

~ 240 pages

Over 6,000 items - = e e =y
Nearly 2’000 pictures Please wrile your Name and Address in block capitals '
. IEANAME T Tl TS e st T o R |
= POST AND
‘ 65p' plus_33pPACK'NG I ADDRESS l
Send off the coupon today. It's Peia ey i
your first step to solving your |
com?onént buy"ng ﬁrob’ems. > T L L L L T R : e I
' HOME RADIQO (Components) LTD., .Dept. EE, _(Regn. No.
B ] 234.240 London Road, Mitcham, Surrey CR4 3HD London 912966)
& price of 58p applies only to customers in the U.K, X B <

and to BFPO Addresses. l o oam SN S TES BN SES @ mam Sl SNE S - 8K
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CRESCENT RADIO LTD.

11-15 & 17 MAYES ROAD, LONDON N22 6TL
(also) 13 SOUTH MALL, EDMONTON, N.9
MAIL ORDER DEPT.

11 MAYES ROAD, LONDON N22 STL
Phone 888 3206 & (EDM)_ 3803 1685

" ABS PLASTIC BOXES

Handv boxes for construction Drojects.
Moulded extrusion ralls for P.C. or
chaasis pancis. Fitted with Tmm front

ponels.

1005=10amm x 73mm x45mm=>51p.

1006 =150mm x 7imm x 47mm=88p.

1007 = 185mm x 124mm x &¢mrm = 86p.

1021 =106mm x Timm X 45mm — 50p.
(sloping front)

CLEAR PLASTIC
PANEL METERS

Sfze 39mm x 46mm X 35mem these
Dneters require a 38mm bhole for

ME?7 = 0 to 100 micro amp s
MES = 0tos00 mkroamp ,, ,,
MEI e« 0fo 1lmja D e
MEL0 = 0to 5mja -
MELL ~ 0 to 10m/s A o
MEIT — 0 to GOm/a 23R %
MEI3 = 0 to 100m/s STy i
MELL = 010 500:::,'- = i9
MELS = 0 to

MELS =~ O hﬂo rn]h A.CPall Sﬂle
MEL? =0 toSﬂ!) ¥volts \C. I"ullSul
MELS = “5'" Meter ¢

MELD —

“YU™ Meter

QUE FRICE

LIGHT EMITTING
PIOPES

Til 209 (Red) with Clip 22p ¢ach
Ti 209 (Green) with Clip 38p cach
TFil 209 (Yellow) with Glip 80p each
Mled 500 TO92 Type . 18y cach

LED READOUTS

Litronix
DL707 '3 Character 14 Pio DI £200
DL701 A& above but L1 .. 2200

DL747 -8 Character . .. 282
Mipitron

3015 7 3egment 18 Pin DIl .. £118
30I6G As above but 1 .. #1-18

CLOCK CHIP

CT7001 MOB/L8I Digital Clock/
Calendsr Chip plus full Circoits and
In!ormaﬁon Teaflet 1595
trenits apd Information Sheet  18p
LWIM 12d Di=play 107 above 41-35
Or 4 for £5-25

3 KILOWATTS
PSYCHEDELIC LIGHT
CONTROL UNIT
ey

Three Channel: Bam—Middle- Treble.
Each channel has ity onn scnaftivity
control Just connect the mput of this
Tmit to the loudspeaker terminals of an
amplifier, and conpect three 250V up to
1006% lamps to the output

of the unlt, and you produce a fasain-
ating sound-lght display. (All guar-

(is-so plus 3% P. & P.

VEROBOARD

-1
2} x 33 F
2F x5 Slg
3% x 32 Hp 24p
x5 28p 45p
L R A
17 x 6 1-5,5: 1',1_“ i
Pin insertion tool 63p
Spot face Cutter
Plkt 36 pins (state -1 or +13) 25p
LOUDSPEAKERS
23~ & ohm
21" 40 ohm 5017
24* 80 obm 503

84" 8 onm Dual cone ceramie
107 8 ohm Dual cone ceranic
77x4” B ohm ceramic
8% 5% 8 ohm Permanent Magnet
“EMI 13 x 8% 450 Kit 3-8-15 ohm B
;ﬂﬂt!gxa' 3.’;:) Kit 8 ohmn

'ane Ultra high power Ioud:rpeuk
*Pop 28/2 30 watt IBohm 12“ £8-18
=Pop 55 60 Watt 8/16ohmn 12° 21460
ZPop 5¢ 50 Watt 13ohm 127 £11-81
*Fop 60 60 Wati 8/150hm 15° $15-40
*Pop 100 100 Watt 8{150hm 18* £27-00

°Caxt o LIS over 13 x5 and 13" 30p
Per LjS.

m:mz

50
25
-80
-80

5

“CRESCENT’’ 100
WATT R.M.S. ALL
PURPOSE AMPLIFIER
U.BUILD.IT
We supply the three modules for you

to build this Disco-Group-P.A. ampli-
fier into the cabinet of your choice.

* THE POWER
AMP MODULE
170W. rma. s, wave 300W instan-

pesk inta B ohm (60W into
16 ohm). 214-28, carr. 45p.

* THE PRE-AMP
MODULE
Four control pré-amp, Vol Baas

gD
drive most amplifiers wng F.E.I. first
stage. £3-88 carr. 25p.

+ THE POWER SUPPLY
In supplied comdlets with the mams
transfortmer. 28-88, carr. 50p. Complete
fixing i Lrwnm are tupphed and no
" i o

connect the three muly 'ind modules.
A fantastic bargain. T you purchase
all three modules. 226, carr. 70p. Bend
8.A.E. for lurtber defails on this or
our ready built amplifiers.

PECON-DALO
33 PC ETCH RESIST PEN
‘The Decon-Dalo 33PC is & umique
fnxtrument for the professional .n.nd
engineer.

him to prepare in minutes 2 perfect
printed e¢ircuit board.

QUE PEICE 80p 4 VAT

POWER PACKS

PPL Bwitched 36-T}-Broll 400M{A
Franaistor & Zener Stabillaed Onf

Off switch & Polarity FEeversal
switch, in & black metal qz-ge

FPP2 Switcbed 6-7§-9 volt B-wer,v
FEliminator. Approx szize 2§ x

2}' x 347 ldeal for camette re-
£8.75 each (Philips type

FF3 Cnr converter. From 12v Pos, of
Neg to = 6-T3-0 volt. Easy to At
and transistor ted

£2-50 each.
. ll-- T
U.E. CARR. V.A.T. Bend 20p fora
15p unteas othersrise 8% VAT to be added CEESCENT
stated to all orders

CATALOGUE

£1 BARGAIN PACKS

2 _
Trannies €119 NEN Power cramisiors aike

shores.
P £1 30 Phastic FET'S like 2N38IS
HarTow, Essex [T:s: random test zhows good
ie

Y Price inclusive of VAT £1 IE Plzhs]t]'g %ower NPN transistors

o ike 2 55 untested.
* '::'"l:lg°° open 9-5.30 £1 250 mixed capacitors.

-1 ax £] 500 niixed resistors.

£1 25 porcntiometers.
J Any 5 packs £4.50 &
P & p. 10p per pack.

+% Posc & Packing i5p

We stock a large range of electronic semi-
conductors at competitive prices. OQur
new '74 catalogue is now available at 20p.

Electrolytic 7
Capacitors.

63 VOLT | 16 VOLT
68uF &ip| 0uF 9p] 47uF  &ip
i50uF 64p | 6804F 17p{ IOOKF ¥p
4704F 11p | YOOOxF |7p | 684F  10p
680uF_ 13p | §5004F 25p | 220u4F LIp ; Py
1500LF 18p | 20004F 43p | 4704F I9p

Volumeé Contrals
Potentiometars

Carbon track 50002 to 2-2
mez {2 Log of Lincar.

Single 13p. Dual gang (stereoc)
44

-1
Singie rype with D.P. switch
26p.

22004F 18D 6804F 25p Psncooned 915 001
3300,F 260 | 25 VOLT | 10004F 25p AL TR
104F :ip 2200uF 44p 7p  22p
10 VOLT P 24p
47uF_ 63p | 4TuF_ 6ip | 63 VOLT 24p
100uF &yp | 1004F 8p| luF  &dp 28p
220uF 6p| iS0uF 8p| 2-24F Gip 7%
330u4F L0p | 220uF 10p| 4-7ufF b3p £1-05

faceptne gl pactele
LF 11p 0uF_ 20p 4 P
15004F 20p | 10004F 22p | 22;F  6ip Spor f._,‘ff:”;‘::" ﬁ: f%g
22004F 24p | 22004F 39p [-684F  10p B 20
5000pF 68p | 100uF lLlp =
16 VOLT 150F 13p ———— e
15uF tgp 40 VOLT VOuF 19p Resistors
4+ watt 5% carbon ip
ISuF ﬁ-g_ 470u4F 26p i watt 5% carben Ip
1500F 30 335F A0004Egdp | 1 watr D5 carbondip
MULLARD POLYESTER CAPATITORS C280 SERIES
250V P.C. mounting: 0-014F, 0-015,F, 0:224F, 3ip. 0-334F, 0-0474F, 0-068F,
4p, 0-1uF, 4¢p. 0- I54F, D-ZZMF 5ip, 0-324F, 7p. 0-47cF, 9ip. 0-684F, I12p.
1 u.uF Idp. I-54F, 220, 2 -24F, 27p.

MULLARD PCLYESTER CAPACI‘I’ORS C296 SERIES
400V: 0-00),:F, 0-00i5uF, 0-0022uF. 0-0033uF, 0-0047uF. 2ip
0-01uF, 0-0154F, 0-022aF, 0-033pF, 34p. 0-0474F, 0-0684F, D
0-15uF &4p. 0-22uF, 8yp. 0-334F, 12p. 0-4TuF, idp.

x p
Pin insertion tool — 82p

| 0-036BxF
< 1uF, 4ip,

294

*Stereo Tuner Amplifier chassis with AM/FM radio cover-
ing long medlum short and Stereo FM wavebands. Separate
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 84" x 31", The very
latest BSR automatic record deck with cue and pause
control. Two matching ellipticai speaker units.

Order early limited stocks available cash price £49-95.
Credit Sale £5-00 deposit 9 monthly payments of £575
(Total Credit price £5675). P. & P. £2-50. Send £7:50
today.

Chassis only available for cash at £3500.
Fiill 12 months Guarantee.
CALLERS WELCOME. -

_ Stereo headphones supplied with every order. @

m TPl E.E. #1/74. 100 CHASE SIDE SOUTHGATE
ll LONDON N14 SPL Talephonss: 01-836 9666/3733

Everyday Elecironics, November 1974
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The incredible new 004 “MEMORY"” Calcuiator heralds the
beginning of 2 new ara in pocker-size electronics! And, thanks
to a specizl arrangement we have made with the suppliers,
you can be among the first in this country to own ont
AND SAYE OVER £356 INTO THE BARGAIN!
Brilliantly designed! Manufactured to the highest standards?
Whether youre a business 5o much is incorporated into this incredibly compact produce

2 _
TEWR-’ Pocxsrww%n e

*Wm U”@ %’ﬂ_— OF ashopkeeper. a housewife 24 x 4% x 3in. overall approx. So small & lightweight you can

slip itinto your pocket or handbag & not know it’s there at ali!

e b
/Mmmspwgemom wa;d —MbEO:IOt;:' Yet wanderful also an Desk Top. in the office, shop or home.

CALCULATOR IS FOR YOUJ Extremely reliable & robust. Designed to give years cf perfect
——  scrvice. Bold, clear visual display reading. Large. well-spaced
keys for fast accurate use with utmost ease. The most in-
credibly 1 d calculatt ieted in a wink with
miraculous “space-age” electronic accuracy! Everything
worked out with utter simplicity! Aecountant, schoclboy or
professor, the 004 “Memory” Calculator has a virtually limitless
capacity to solve your every mathemarical problem! Works
off standard batteries (cbainable everywherse) alzo works off
220/260v. A.C. Mains using mains battery eliminator {available
as optional extra). Brand spanking new. Complere with Qwner’s
Manuat, Quick Reference Guide, simple fnstructions with
working examples, and WRITTEN GUARANTEE. ONLY

wLREDIH ORLD SKAITERIN

v
D DF

g Lh S

Fuli Business, Scientific & All Basic

X M_a‘hemaﬁ?al Functions ) 1 ; \ £1547, post etc, 50p. Standard battery & special pro-
3:;‘1‘5 'é';ﬁ'm:'nﬁ"fﬁ;‘ ﬁ'ﬁ:ﬁ'&ﬁ;jz‘:&f’gz SAv b R ". tective carry case 50p extra. Mains battery sliminacor
O i Morg: and hire VER . 7 z ‘- fr £2-50 extra, if required. Buy one, or buy as many as you
wﬁlhgasar:::‘: ardipayniegi=ICaonty Torstock- S 3 ) like! What an investment! Az this ineredible price you just
Sratistics. Electonics. elc., ele-. elc., Squares, Powers s‘ - 7 5y can's lose. You save ££££°'s & ££££°sY Send quickly, rest on
of Numbers. Square Root, Reciprocals, Logarithms, - < 7 day's Mail Order approval from receipt of goods. Refund

Hyperbolic Functions, Equations, Physics Calcula- ,_..—\-" e OF A CIGRRETTE

tigns, Sum of Product, Pelynomials, Comouter Maths, | aeerery - PACK if not delighted. Or call at either store.
nTH Roots. Trig and Lnverss Trig y \ue® 1Ory s 345 75 TAPES OVERALL APPRCT) -
Functions, Exponential Functions. etc., ele., etc, ®F ‘H” = B e e e Sl I GUUS S EUN S SR Smml SERA
< LT 5 ® Pridlexs exlared as they are spsiien e o et Order by post to Uxbridge Road, or ¢all ¢ either store
@ Lmuzing “Beain Batioa” silews . @ Lacge eight dpit drplay @ K Comtant on ol fear fmactines Caflers: ACCESS & BARCLAY CARDS ACCEPTED
rambom MEMORY Access ® Folly floating decimal point @ Correction of tatry & fanctine cxiry mrars Bargains galore at both stores —COMMERCIAL
© MASSIVE antry an recall capacity ® Antomatic s sign ® Cormection of decimal paind TRAVELLERS NOTE: Merchandising office at Holborn) 9
© Wever overflows o loses itformution @ Antematic troe credit halance phus or misus @ Last mswer cam be recalled eves sfter ciearmg . WS SR TR S NS e PER S S

Dept. EE/29, 164 UXBRIDGE ROAD (facing Shepherds Bush Green),
LONDON W12 8AQ. (Thurs. |, Fri. 7). Also ar 37/39 HIGH
HOLBORN (opposite Chancery Lane), LONDON, W.C.I (Thurs.
7 p.m.) BOTH OPEN MON. TO SAT. ? A.M. TILL 6.P.M.

2 R

it - —— e A g i

SPARNSITE MK T

Electronic Ignition... Betteronall points
Tesana iz s s s Bacause you keep your points!

sdvantages and none of the dissdvantages. No misfire because contact

breaker bounce is eliminated electronically by a pulse PRICES

suppression circuit which prevents the unit firing if the DALY, Kit only £10.9) incl. VAT and P & P

polnts bounce open at high rpm. Cantact breaker bum is Ready Built G iim'r?n'd VAT 3ng P & P
elimipated by reducing the current to about 1/50th of {Both to fit all cars with coil/disibutor ignition up o
8 cylinders).

norm, thus avoiding arcing. But yau can still revert
10 normal ignition if need ba. In seconds. {f points We ¢an supply units for any petrol-engined vehicle {boat,
motorcycie stc) with coil/contact breaker ignition,

go [very unlikelv} you can get replacamants
Detals on request, Call i and tee us for a demonstration.

rOFEER-NUWTD-i 7 1

I ELECTRONICS DESIGN ASSOCIATES l

@Fitted in 15 minutes. ®Up to 20% better fuel
consumption. @ Instant all weather sterting. ® Cleaner
plugs — they !ast 5 times longer without attention.

® Faster acceleration. ® Faster top spaeds,

® Coil and bartery last longer. @Etficient tuel i
‘urning with less air pollution. J

The kit comprises (
4

(Dept EE 11) 82 Bath Street,

Walsall WS1 3DE Phone 33652

Please supply:

Sparkrite Mk.2 D.1Y. Kit{s) at £1083 each incl. l

everything needed

Ready drilled scratch and rust resistant case, - 1 ! VAT and P & P {Will make pos. or neg. earth),[J
7

Sparkrite Ready Buiit Neg. Earth Unitis)

metalwork, cables, coil connectars, printed
at £13,86 each incl. VAT and P & P O .

circuit board, top guality & year gusranteed
transformer and components, full
instrucrions to make positive or negative
earth system, and 6 page instaliation
instruction leaflet.- 5
WE SAY IT IS THE BEST SYSTEM AT

Sparkrite Ready Built Positive Earth Unit{s)
at £386 each incl. VAT and P & P

AN i e I

ANY PRICE! ADDRESS o
g e ]
Sporrrme WK 1] — fuli capeci g discharge elec trome = 1 enclose cheque/P.O_for £ i

Send SAE for brochure.

I N = .
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PE SCORPIO Mk 2
ignition system kit
newfrom
ELECTRO SPARES

* 6 OR 12 VOLT
*+VE AND - VE GROUND

Here's the new, improved varsion of the original Scorpio
Electtonic Ignition System — with a big ptus over all the othar
kits — the Elactro Spares Kit is designed for doth pasitive and
negative ground automotive electrical systems. Not just ! ve
ground. Nor just —ve ground. But both | So if you change cars,
you can be aimost certain that yau can change over your
Scorpio MK. 2 as well.

Containing all the components you need, this Electro Spares
Scorpio Mk. 2 Kit is simply built, using our easy-1o-follow
instructions. Each component is a branded unit by a reputable
manufacturer and carries the manufacturer’s guarantee. Ready
dritted for fast assembly. Quickiy fitted to any car ormotor cycle.
When your Scorpio Mk. 2 is installed, you instantly benefit
from all these Scorpio Mk. 2 advantages :

% Easfer starting from cold y¢ Firing even with wet or oiled-up
plugs % Smoother runring at high speed sk Fuel saving

# More power from your engine s Longer spark plug life

Y Mo more contact-breaker burn.

Electro Spares prices:

Daluxe Kitonly £11.50 iné. VAT and p & p.
Ready Made Unit £14.75 inc, VAT and p & p.
State 6V or12V system.

Send SAE now for details and free list.

e = e T g s X e N TR e
FM VARICAP STERED TUNER

As femtured in the May 1973 issue of “Practical Electronics”,
Superb Hi-Fi tuner Kit now available from Electro Spares.
Including cabinet and all components — pre-set Mulard
modules for R.F. and LF. circuits. Motarola i.C. Phase Lock
‘Loop Decader for perfect stereo raception. No alignment
needed. Guaranteed first time results — or send it back, and
we'll return it in perfect order (for 3 nominal handling charge).
Elactro Spares price only £28.50 inc. VAT and p & p.

e T T BT T
‘GEMINI’ STEREQ AMPLIFIER

A superb unit with a guaranteed output of 30 watts RMS per

channel into 8 ohms. Full power THD is a mere 0.02%, and

frequency rasponse is —3 dB from 20 Hz to 100 kHzinto B or

15 ohms. Electro Spares have already sold 100s and 100s of

these Kils. Get yours now ! Depending on your choice of

certain components, the price can vary from £50 to £60 inc.

VAT andp & p.

% All components as specified by original authors, and sold
soparately if you wish,

% Full constructional data book with specification graphs,
fault finding guides, etc. 55p plus 4p postage.

% Price Listonly. Please sond S.A.E. (preferably 9 x 4
minimum) for full details.

TR

The Connpranien C‘Z:'u.;‘m of e Nenth”
288 ECCLESALL RD..SHEFH-EL_U 5131 8PE(B)
TeI:‘S‘hefﬁe!d (07421668888

596

VAT PAID
P&P 33p

New surpius stock as illus-
trated. Size 7° x 47 x 3"

Smiths Fime Switch with 28
hour dial which Is gimple to
set to switch on/off twice per
day at any times required.
Also fitted with two lever
switches which can be set to
operate two circulte which

SOLDERING
GUN o=

¥ e

New surpius stock as jilus-
trated. AC240 volts. Input
power 100 VA, [astant heat at
touch of trigger switch in
handle. Constructed-In robust
plastic caslng with work.light
infrontand 4°x3 core cable,

PROGRAMME
r:" TIME SWITCHES

Deslgned to
switch central heating
and hot watar on/cff twice a day.
Suitable for any alectrical applianze
up 10 3 amps 240 volts A.C.

can each be set to operate on
Time Switch twice per day,
ail day, continouus, or off.
Mounted in robust white
plastic casing Drllled for fix-
ing on back supplied with wiring instructions. Ideal for shop
lighting and many other applications.

£5:40

VAT paid.

SAE FOR CATALOGUE WITH MANY'
OTHER BARGAINS TO
C. W. WHEELHOUSE & SON,

9/13 BELL ROAD,
HOUNSLOW.

PHONE 01-570-3501.

e, -

YOUR CAREER in
RADIO &
ELECTRONICS ?

Big opportunifies and big money await the qualified man
in every ficid of Electronics today— both in the U.K. and
throughout the world. We offer the finest home study
training for all subjects in radio, television, etc., especially
for the CITY & GUILDS EXAMS (Tcchnicians' Certifi-
cates); the Grad, Brit. IL.LE.R. Exam.; the RADIO
AMATEUR’'S LICENCE; P.M.G. Certificates; the
R.T.E.B. Servicing Certificates; etc. Also courses in Tele- -
vision; Transistors; Radar; Computers; Servo-mech-
anismg; Mathematics and Practical Transistor Radio course
i uipmerit. We have OVER 20 YEARS’ experience
in teaching radio subjects and an unbroken record of
exam. successes. We arc the only privately run Britich
home study Col‘is?e specialising in electronics subjects only.
Fullest details will be gladly sent without any obligation.
To: British National Radioc & Electronics School, Dapt E.E.C. |14
P.0. Box 54, Jersey, C.1.
Piease send FREE BROCHURE to

A

BRITISH NATIONAL RADIO
AND ELECTRONICS SCHOOL

Everyday Electronics, November 1974




_and make no misfake :

AUDIDTRBNIC Mndel ATM1
Top value 1.000
opu poclur multi-

UII 0{50/%/! 000

HIOKI 730X
30,060 opv. Dwer:
load protection.
6,30/604/300/600/
1200V DC. 12160,

wait AC and D

DC current D1mAl

100m A TH

0/150k ohms.

Dacibels: —10 to

+22d8_ Size 90 x

Comiets with OUR PRICE £7.50

test faads. PEP 30p.

OURPRICE£3.25  Pari5p
U4324 MULTIMETER
High sansitivity, over-
1oad protected.

AUDIOTRONIC Model ATMS | Z505600v. R

Jowet mavenent, 0.6/1 1

attractively moulded £0/120/600/1

casa with edgwizt DL, W6/15/60/150f

ohms sdjustmant. 300/600/900V AC.

Ra : 0-3/15/150¢ Current: 0.06/0.6/

300/1200V AC, 6/60/600mAI3A DC.

SDoreom ey £ Fasstonse:

v .
{5000 opv?. 0-300 EISCI) ohms/ﬂif!ilsﬂlm ohme/5
uA/0-306mA DC. s, bels: —10 to +12d8. Size

Resistance: x 10 &
x100,. =10 10 + 168,
Supplied with battery
te3t leads gnd data
booktyt, Sizez 121 x 73 x 28mm.

157 x 98 : S3mm. Supplied :umn;:’

tete with test teads, spare dicde a
ITRrUCTIoNns.

OUR PRICE £3.25 Pa 30p

HIOXI 750X V‘?LT aHM-

MILLIJ\METE

43 ranges’ 0-0. &/
SBISI‘IZBWSOIISBI

300/6 B
—]}6/!5430/50{120/ -, W
‘IDOIGOOH 200V

Q- 3/300k3/I0Mohm )
Decibaizz —10 1@ vT7dB Output: =
Dv3lﬁ!15!30!50!120[3wv Accur-
acy DT, + 4% AC_ Sensitiviry.
500WuvaC 75,000 opv AC_4 imch
meter. Busit m protection. Size: 57 x
bl B

0UR PR!CE £11.35  PePaop

KAMODEN 350 MULTIMETEH

H-gh fensitivit

AC F0kotim/V
& murror scata,
overlaad protact.
ed. A .5/

2.5/10/50/250/
1000V DC._5/10/
50/2507 1000V

Becibals —20 ta
+624B. Sartery operated. Size: 180 x

MODEL c7zusmkgm_,.,_

6 3 15 60 300 800
$200V.DC & 50
120 600 1200V AC
DC Resistance x 1.
x 10, x100. x 1000
{50{} centre 5cater
DC Cureent I0uA

3 30 600mA 2010 - SCIGB

OURPRICE£8.95 PePaop
MODEL AF.105 VOM

50,000 apv. Mirror
scale, Meter

140x !Omm with,

=y | S eiiense
[

DUR PRICE £17.50 Pareop | og 20120
“TMK MODEL 117 FET s B 2ot B
ELECTRONIC VOLTMETER | & vy
TR RS R 7 e U
AL Mpg Dhme. 2010 17d8. '
usun:aon\m. OURB PRICE£12.50 per oo,
3—300v RMS Ac. LB3 TRANSISTOR TESTER

Tens 1CO and B

DC t\ln'l‘ﬂl 0 12—
IZmA Resistence

o 2000MOhis. Decibels: ~20 to
+51dﬂ Supplied complate with laads
and instructions.

OUR PRICE £18.50  rer 200

PNP/NPN. Gperates
fram 9V hattery.
instructions suppiied. |17

OUR PRICE
£3.95  par2on

OURPRICE £3.95 Ppapr20p

MODEL TH12

20,000 opv. Ovarload

protection. Slide switch
actor. 0/0. S0/

50/|5O/100()V DC. 0/10/

50/150/1 C o

0%;’30!(/300‘(13 Moqahmx -20 to
OUR PRICE £5.95

PEP 30p

20.0000PY- Rar

snce: 0.
ohms_ Size: 205 x 110 x 84mm. S

phed complete with teads, eceocodile

clips and steel eaTying case.

OUR PRICE £8.75  per 3o

TMK MODEL TWSUK

46 ranges mircor
zcate SOV DE
S0k/V AC.

DC currant
25!5&1AIZ.5{5/25/
50/250/500mASS/
10A. Hetstence:
108/ TQ0K/ 1 Meg/
10 Meg ohms. —20 fo +81.5d8.

OURPRICE £12.50 par 205

TMIHU[]KLABTESTER

current lO’lDOuAI -
10’100/25 108, v L
1k/10/ 100K/ 10 100 Maeg ohms.
Decibels: —10 10 +43dB. Plastic case
wllh mrvmg Mndlg Siza' 190 x 172

DUR PRICE £19.95 PEP 30m_|

HIOKI MODEL 700X

100,0000py, Overload
eotection. Mirror scale.
L 3/0.611.2/1.51316/1

'l 2/30/60/120/300/

00/1200V DC.

‘I.SIEIEI‘IMOIEDHSBI

300/600/ 1200V AC.

15[%31&’3!6130/60/

OURPRICE£14.95  par3oo

370WTR MU LTIMETER

Fentures AC cytrant

5 Meg/50 Meg. '
Dacibels: —26 to +62dB.

OUR PRICE £19.95  pap3op

“LBA TRANSISTOR
TESTER

Tests PNP ar NPN
trancsiors. Audio
indication. Operatas
on two 1.5V

batteres. Complete
with ingiryc tions. elt.

OUR PRICE
.£4.50 P&P 20p

VAT Moltmeter 8
Transistor Tester

27 16,7

nglmprn'ls .

Ranges: 0.3/1.5/6/

30/60/150/300/900V

DC._ 1.5/7.5/30/150/

200/750V AC. = a
- Current: 0.06/0.6/ -
6/60/600mA DC.
0.373/30/300mA AC ~

Hesistance. ﬂbﬁl
0.6/2/6/20/60/200k ohms/Z Mohms.

ery operated. Supplied compiete
wath probes. lesds snd stedd Carcying
case, ;xc 115 x 215 x 90mm.

ODUR PRICE £10.50  Par 300,

“{ S100TR MULTIMETER

TRANSISTOR TESTER

HIOKI 720X VM
A varsatile,
Sccurzte mezsur
ing instrumens,

4312 MULTIMETER
extremely sturdy
instrument for

genslal elpctrical

010 3/1. g% 5[301’
S0/,

W Al
1H 5[5/15"50/'60/
& 1.6/6A
DC Bll SI6/15)
150/600m,
1 S!SA AC W!Dolsklm ohms DC
%. AC

MODEL PL436
20,060 0pv DC.
8000 oov AC.

1 5’& Kevife edee
ponter, MIWO\' sl

Model HT100B4 MULTIMETER
Ovmll‘oad pm:r-elcd
9.5uA Mﬂllcw’::l;.\ e
mirror scale. Sensitivity L
|DﬂkV Folmn change

: D, =1
/501250/500/' 000
Volts DC, 2.5/10/50/
250/1,000 Voits AC.
DC rasistence” 0—20/
200k/2!/20 Mag. ohms.
DC current. — 10/250uAS2.5/25/250
QA AL current:~0—T104. =20
10 +52dB, Operates from 2 x 1.5V
batteries. Size: 180 x 134 x 79mm.

OURPRICE £17.50  par aoe

KAMODEN 72.200 Muluttstﬂ
High wensitivity

1sster. 0p%
Quarioad pralect!d.

L9
OUR PRICE £22. 50 p&P 30p

100,0000py. Mirror
2. Overload
cdtectian Q70

12/
. 673/12/30/ 1201

810K/ T Meg/
M,

T00 Meg.

=20 to +50dB.
0.01 0.2MFD
Transistor tesror measuras Alpha, Bara
and ICO. Complete with instructions,
bartessas and feads

QUR PRICE £13.95 - pap
€15 PULSE OSCILLOSCOPE

sturdy metal carrying m Inds :md
imstructions.

QOUR PRICE £10.25  papsor

Micror scele

120/800V DC.
50/600.A:60/
B00mA.

10/100K/1 Meg/10 Meg Ohm.

—20to  &6d8.
OUR PRICE £6.97

PEP30p.

R

ua323 MI.ILTIMETER
20,

UQI Clamp VOLT
METER

Fo( measuting AC a‘w
:pe .;nd current “Ffl. t

reaking circuit. Ranges:
mmgv C, Corrent!
10/25/100/250 HEO0A
Accuracy 4% Size 2B3 x
94 x 38mm. Complete
with carrying case, [eads
and fuses.

OUR PRICE £13.50

:

A
MOGEL C7Z02EN =

1uning. Ranges:

D.SIZ 5.‘10’50}250;‘

S00/1000V DC.
2.5/10/15/250/5001000V AL 005/

0.5/5/60/500mA DC. Rasistance
x10, x 100, x 1,000, x 10000 (S0
soon Ski}, S0k() centrascate}
Battery operstad. Sire: 160 x 97 x
lem Suwhzd'h CHMTYNg TTIE COM-
plote with test leads.

OUR PRICE £1.71 P&P30p

Everyday Electronies,

MODEL 560
30,000 opv with
overioad pmmu
tion. Mircor sc.
0/0.5/2 5410/
IOOIZS(IISW!
100QV DC.
D/2.5/10/257100/
250/500/1000V
AC . 0/50uA/SS00
S00mA. 12A DC,
0/60k /6 meq/6 0 magohms.
OUR PRICE £1392
“Lesther caxe for sbove £1.75

November 1574

Coaor. paed

MODEL AS.100D VOM
100.000 opv. 4
Mifrorscals.
Buitt-in mater
protection. 0/3f
12/60/120/300/
600/1200V DC.
0/6/30/120:300/
600V AC. 0/10uA/
8/60/300maA/
IZAmp. 0: 2K/
200K/2M/200 Meg
Ohm. - 20te 17 4B-

QUR PRICE £17.50

P&P 300.

20,000 0.pv. OC.
10,000 0.p.v. AC
Micror Scale.
6,25/50/280 500
$000/2500V. DC.
10450 100,500 1000
V¥V AC.OC Resistance
%10, 1000 {300}
centre scaie) DC

U2 T MULTIMETER

High sensitivel

m;?l.urnml m?f-ud F/—\"G--

and labvaratory work,

Krute edge painter, © —
jmm. mirror scale, <

Ovev Iold nrmecuun

5/!01‘25/50[1(!) 250/500/1000
0 512 5/10!25/50/“!3:’50’
OO0V AG. Curren?? S0uAf05,

500;
1!’5!10/50/250mA/1I5“ DC
T5/10/50/250m,

Eettery operated. Size: 210 x 115 x
S0mm. Supplied in carrying Caie com-
piete wwith leads.

OURPRICE £16.50 eapaop

For deplay of putsed
snd Pe--cg

forms n electronic
cireuits. VERT, AMP.
g:ndvﬂd!h 10MHz.

Sensitivity ay |oomx

VARMS/mm: 0.3

Presat triggared m-ap

1;3000\:5«. Free rucnmng 20200

&Mz in niné ranges Calibrator Ve
x 360 x 430mm. 115230V AL,

OUR PRICE £23.00 corr.ped

RUSSIAN €116 Bouble Beam
0SCILLOSCOPE

MODEL U4311 Sub standard

5 MHz pass band.

¥1and ¥2
Multi-range Vol amphiect R::nne-
Sensitivity 330 ular 5* x & cnf i
Ohms/¥oir AC
and DC. Irom ;uxc.
A:rurgxo.sx 1 1?0 adliset/em.
DC. 1% AC. Free running time
Scale length: 4 50Hz-IMH!.
165mm. Emlom time base

d
/751 e h all d

A St

A D% O .OUR PRICE £87.00  car. paid
7&%15’3}’7"5/ SWR METER Model SWR3
1.8/3/7.54 Handy SWR matar for

é’SIISOISN”SDmVH S/377.51190
B0/75/159/300/750V DC. 0/350mV/
1.5/3 11.5/15/30 /75 /150/300/750V
AC, Autormatic clit oul devica Supfr
hed complete with test lesds, manuai
and test cartificates.

OUR PRICE £52.00 _pepsop

Current SOuA,
2 5ma/250mA.
10 +EB AR

20

OUR PRICE£6.50 P& r3op

ALL PRICES
EXCLUDE VAT

transmitter antenna align-
ment, with budtan field
strength oretes, U FACY

5%, impedence 52° indie- '
.ator T00uUA DC. Fuil .
scale § saction collapsible

antenna, Sze 145 x50 x
OURPRICE£425  pae 30
Also see following pages
397




T —

e

MODEL TETS
GR10 DIP METER

Oacsliating Detector,
Fraquency ral

440k Hr—280MHx
in six cosix. S00uA

OUR PRIGE £1995

PEP 30p

FOWER RHEOSTATS .
High qustity ceramic
construc ion. Wing-
inas em ed in
vitrgous enamel.
Heavy duty brush
wiper. Continuous.
rating.

Single hole  focing. % ﬂlllng!gx- shats
Bulk quantities available

25 WATT 10/28 sonoo.zsoonoou‘
2500 phms £1.15 rar 100
S0 WATFT 10/50/100/250 500

1) ohms

" F162 eap 100
100 WATT USIIOIZS,lSOlZSmBDO

2500 ohms. 500
£2.JE P&P 15p

LHO2S STERED HEADPHONES
Light weight head

phones with padded {

ear pivces. 4/16 ohms 3
20-~20,000Hz, Y
Comgplote with 6 '
tead and plug. %

OUR FRICE £1.97  rer3om

KEE30 3 Swtion INTERCOM
l\

Fet

Mmu and two sub-stations. Can be
n desk or wall mounted. Com)
lala whh <able and atteries

OUR PRICE £5.25 P&P 500

DHO25STEREO HEADPHONES

Wonderful valuc

SPECIAL OFFER! SAVE OVER 5D%

AMSTRAD 8000 2 Sterec smplifier
7 wattz per channel rms Inputs
fov tunar tapc. phono, Hcadphone
socket, List pricq £29 95

BURPRICEE1295 paPsoy

TE1021 Steieo Lmemng Station

of loud:
;v?li; flllﬁn.ﬂ
acily 7
“;‘ﬂ: Rl
switching Tord
gmin controls, speakers on off slide
swilch, $téreo headphone socket.

OUR PRICE £2.25 PEP 155

AUDIOTRONIC

and excellent
parformance

Impedency 8 ohms.
20—12,000/
Comoplete wnﬁ

Nty
lead and plug, Tt

0QUR PRICE£2.25 P&P 30p

TE1036 Stereo HEADPHONES
Lovr £cOsT with cxc:

«llgni response. Foam

rubber sarcups. Adjust.
lhl;':ldbl;d B
| lance. Froqu:
Tempanse 25Hz ~ 15KHe
Complete with cable
and sterec jack plu

OUR PRICE £2.60

TRANSISTORISED LCR. AL
BR/8” MEASURING BRIDGE
A new portabic
brigge otfenng
@xcollont range 4nd
b E ' at low
30 O W ' con Resistance:
% 6 ranges: 0.1
ohm-11.F megohm - 1% Induet-
ance: B ranges: 1 microhenry-111
henrles £ 2% Capacity. 6 ranges:
10pi-1110 mfd 2 2% Turns Ratio:
8 rangoe: 1:1/1000-1:11100 = 1%
Bridge Voitage at 1,000¢ps. Qpera-
tad from S-wolt hattery. 103 migro.
amp metor indication. Size 73" x
" *F0UR PRICE £25.00 e 200
——
TE16A TRANSISTORISEQ
SIGNAL GENERATOR
6 ranges, 400kHz
to 30 MHz. An
inaxpansive
ingirument for
the ha: dy-msn.

Operates on 9V
Battery. Wide

_Modvl 350 13 x 8™ with

|OUR PRICE

EM: LOUDSPEAKERS

single Twestar/C1ossover,
20-20.000Mz. 15 wars

RMS, Available 8 or
15 ohms,

£7.500ch PEP 37§
Model 450 13 x 8 with
win Mlsleflc'mvﬁr
55-13.000H2. 8

RMS. Availabie B or 15 ohm:

OUR PRICE £3.62 exh P&P 35p

SOHEV MﬂNﬂlSTEREO

SPECIAL OFFER! CONVERT YOUR
STEREQ SYSTEWM TO 4D SOUND
FORUNDER £16.

Exclusive offer of GOODWIN 4-

CHANNEL CONVERTER and  pair

of AD1S 10 watt 8 ohm bookshelt

sprakars andbles you to add 40

mund to your sxisting systam,
with simple

delnls Normal rerail value £25 50.

OURPRICEE15.80 p & p £1.

GOODwWIN CONVERTER available
separately f3.95P & P 50p.

LOW NDISE CASSETTES
TYPE 5

5
c50 sy £4.00 £7.08
cao £2.24 £2.75 E10.00
Cixz £2.73 £517 {1224

PP Cusaetres 3p, OVER 10
POSTFREE!

MP? MIXER-PREAMPLIFIER

5 Microphone %
i::\_.lt_s sach with P
mdividual gain &S
controis E::bhng 5 eEE
complets miting

facilitios. &mrv oparsted. Size: 235
X127 x 76mm. ts: Mics, 3 x ImV
5& 2x3ImV Bmhm Phono. M-g
Vv 50%; Phono Ceuml: HOmV 1
Meg GuIput 250mV 100!
OUR PRICE £8.97

AUDIOTRONIC AHA1D1

P&P 20p

e

HEADFPH

Volums een!rol for
etchp‘g‘wnnﬂF 4/16 ohms
im nce. Frequancy
response 20Mz—18kHz.
Compicte with 10it.
coiled lead and jack plug

0UR PRICE £4.97 P&P 300

Sizes 149 x 149 x 92mm. Complets
with nstructions and isads

DOUR PRICE £8.97 P&P 30p

TE-200 RF SIGNAL
GENERATOR
Accutat® wide ronge
signal generator
covering 120 kHz-500 Q
MHz on 8 bands. ! "
Directly caRbrated “‘ ;.;ﬁ
Varable R F.

attenuator sudio cuiput, Xial sochey
for calibration. 220240V s ¢
Brand new with instructions,

Sige 140mm x 215mm x 170mm

GUR PRICE £172.50 PEP 50n

SPECIAL PURCHASE
LIMITED QUANTHY!
Tannoy 12°DR/3
Bass Speakers

8 ohma. 30 watt
Heawy duty, idesl

for Hi-Fi P A,

Group

OUR PRICE £312 50
PEF S0p

TE2Z SINE SAUARE WAVE
AUDIO EENERATOR

ey
AC operstion. Supplied Isund newr
gmr:mned with instruction

OUR PRICE £24.95 papsop

S8mm,
10UR PRICE £19.95

PS200 Reguiated POWER
SUPPLY UNIT

$olid state. Vrlibl. £
5—20V

up to 2 Amp, lnd:
pendent myters 10
moniter voltage and
current, Qutput
220/240V AC.
Saes 190 x 136 x

P&P S0p

AUDIOTAONIC LE-1024
'INTERCOMS

ARF 300 AFIRF SIGNAL

GENERATO
All lnnsstnvud
compact ful
portable, AF sine-
were 18Hg 70 220
kHz. AF squars
wave 13“1 1o 100
Hz. ODutput Square/
Sine wave 1
P-P RF 100kH? to
Hx Dmplu

mQ‘D\I AC operation. Cnmpl't.
with insiructions and isads,

OURPRICE £37.50 Parsop

y made and finishedin
twotone iveryrouff.the LE-T0ZA s
usafulin the home, afficcorshep
and is suitable for use ss baby
alarm. wall or desk mounting
G speskar mic gives clear 2-
way commuynication with on/off
and volume centrol on master
wnit. Operateson 9 batt Apprex
£0ft lead.

DUR PRICE £3.95

PRPI0D

BHDN HEADSET and Boom

=< Sterea Headpt Amplifier
Mode! A1018 llmlean, —
FMTUNER amplifier oper-
& transistor high ates from mag-
gudlty unt— netic, ceramic
IF stagas and of tuner
double maned inguts with
discriminator. twin steréo headphone outputs and

Far use with mast amplifiers. Covers
88—108MHz. Powcred by 9V battery.
QUR PRICE £13.50 pEP 30p

Stevan multplex adapter £5 95 exwa.

wnar:-:le m cfo'nunn 0¢ each
w3 from 9V bartery.

INPUTS: 5mV and 100mV.

GUTPUT: 50mV par ehannel.

OUR PRICE £8.50 PEP 30p

ICIG}J one
Manng el Idesl
for lanquage
eaching.
Commu e
cations ste.

Headphone xeggenu 16 ohm M-
rophone imp.
OUR PRICE £5.95 P&P 0

HANIMEX HAC 3075
CASSETFE RADID__

Covers
Medium and
FM wave-
bands. Shider
volume and
tone controls.
Battery, Mains S50
operation. Willrecord
diract fram radio or through buikt
n condenser microphang. Com-
pleto wrth batteries earphone.
and cassette.

DUR R PRICEf23:30 _PaPson
TBITON CT.555 CASSFI'I'E

RECORDER

Battery Mains.
Piano keoy and slider
cantrols Auto-
matic level con-
trol. Complete
with mike and
®arphonc.

QUR PRICE S
£10.50 Psvsop

et e SO —
SINCLAIR SYSTEM 2000

TRITON 4318 PORTABLE

8 TRACK CARTRIOGE
PLAYER WITH MW/LwW
RABID e

MDDEL MG 180 SINE SOUARE

g WAVE AUDIO

GENERATOR

l Bange 19
220,000Hz Sine

Wave 19 — 100,000 H: Squars Wiawe

Output Sind o¢ Squére wivs 10v P, to P.

S 1B0 = 90 x SOmm.Dperanian

220/ 240w, A L.
CUR FRICE £19.95

Wlllpllv!

e
monsuraily.
Channal
selector

bands. Volume and tane eantrols.
Earphone sockot, Battery ' Mains
operazion.

ZEPHYR TC1500B
EASSETTE
RECDRDER

Bartery,
Mains.

ELECTRONIC CALCULATORS
T Mgy

Wecarrya trcm-ndnus rangeof
both pocket and desk calcala-
1ors ifom aslittlc as £9

Owing 10 the demand it is not
possibla te include tham in this
agdvertisement. 50 send for our
Latest price list or call mto any
Braneh.

STEREQ AMPLIFIER
AND TUNER

\,

f‘ . e

o865 OO0 (T |
AMPLIFIER
amplifier output 8 watts perf
channel RMS. Distortion less than
006%. Siicon transistors. Two
pick-up plus radic and tape inputs,
tape output and scraich filter.
Excelient Value.

OUR PRICE £27.50 pgpeop.

e —
;.x:

y Ci
7 with mike.,
casserte.
“#drphone.

QUR PRICE £9.95 P&PSOp

e ——— —
SPECIAL BARGAIN [T
STEREOSOUND SPEAKERS

Matched pair of

FM TUNER

Excellent selectivity and sansi-
twwity. Twin d Brcap tuning.
4 pole ceramic 9 trangistar
sterco demodulator givino 40 dB
zcparation. Distortign0 2% output.
Fantastic Value.

OUR PRICE £27.50 pa&psoo.

s1ere0 bookshet!

8 watts RMS_ 18
wratty Fuk.
Complete with
Din tead,

| OUR PRICE £12.95minPar 0,

SINCLAIR ICI2
BT
EIR G
MPLIFIER I
:Aom plste with \.‘\ r’

printad cireukt
mounting boasrd.

OUR PRIGE £1.50 pgpisp.

FM TUNER CHASSIS

P&P 50p
SPECIAL
BARGAIN!
FERGUSON
3406 HE-Ft

SPEAKERS [.

3t Zw eal:er t
25#\1‘9- Ty ﬂ'vsp i

Size. 560 = 340 x 255mm. apnro:
Wood grain finish With black [ronts.

QUR PRICE £11.95 P &P 50p
EAdY REVERBERATFDN
AMPLIF

Sd(cwmmm‘

(r-nsntnnud ‘

Ttery operated.
S-mply plug im
merophone guitar ete. and oumux 10
your pmphfrer. Volume control and
depth of :e-wluvmcncum-ol Baay-
walnut cabines. 184 x 77 x 108mm,

QUR PRICEE27.50FR. P&P £1
598

OUR PRICE £7.50 PLF 30p

high quality
tuner. Size

Double tuned
i nminator,
Ampla output to faed most amplifiars.
tes on 9V battery, Covers S8~
Hz, Ready built, ready lnrun
F.lnuslnc value for money .

OUR PRICE £8.95 P&P 20p

Starge Multipisx Adayitor £5 55 catra

SIKCLAIR Proiu:l 80 Modules

Z40 Power Amp, . L545P &P 15
ZSOPow:rAﬂl = £6.95 P ¥ P 15p
Sterea 80 Pre- ~£11.95P &P 15s
e FilttrUnll._.. £595p 4 F 155
Project 805, £26.959 § P 50;
PZS Power Supply.. £2.98p & P30
PZ& Power Suppiy.... E’.EE P KB
PZE Power Supply.. £7.98 P & File
Trarsformer for $26. £4.05 P& P Sgp

SINCLAIR Project 8D Packages
2x 240/5tereo 8O/P2S........ £2500

POST & PACKING 350 each_

HIGH QUALITY
CONSTRUCTION
KITS
WE ARE
APPOINTED
STOCKISTS AT
ALL BRANCHES

All kits are compleic with compre-
Bensve ety 1o follow intuctions and
cavcrod by fwll guarantee.

Pagt and Packing 15p per kit

AF20 Mana amplirer. . E581
AFﬁ s L PR T E32%
AF3G Mona pream, ... €120
AF35 Emuter .mpl-hm__ . L2232

AFED DSW . amplifier... £3 86

AF 305 Littescom. €267
Af210 2 Mono Amplitier 755
MIE0 Molkrvibrator e 218
M1302 Tranustor tester £8 33
MISE VU Meter,........... £931
MI92 Stermg halance mater . £593
LF380 Ouadraphonic device, € & &

ATS Aytomat hight contrpl,, £375

AT30 Phatn cell switch unit. £6 66
AT50 400W trisc 1ight
dimmesiapeed cantrol £518
AT56 2200 friac lght
dimme: ispeed contri ... E6 T4
ATED 1 thanne) haht control_ £10 B2
ATES 2 channc! light conrol £ 18 52

GL330 Tremota unis - £310
HF61 Diode detecton.. .. £am?
HFES FM teansmitier £
HFE 79 FM recemver,.. _E£3 66
HE310 FM tuner . . E!in

HF325 Deluxe Fifl e £26 33
HFI30 Drcader (ME310/3251 e
GP310 Sterao pre -lmph'ler

for oae with 2x AF310, £22 95
GP312 Curcust board ... . £1062
GP304 Crrcuitboard. . Esm

HF380 iwfvht asnal amphiter £607

MF395 broadband awnal anp. £2 10

NT 10 Stabslized powe: mpmy
100mA_ 9V

NT300 Stabitined B, supplv

RT310 Pawer Supply 240 V AC

or2.1EVDC a12amps f56=
NT305 Voltage \:onvvuc_ =, £—5 63
NT315 Power supply 240V

104 5/15V DC_ 500mA . nzoi

Amateur Electionics oy Josty-Kie,
the professional book for the amatmir
covers the subject from bamc prin
:IDals 1o aduanced clectron rechaug.
Compl wath corcuit haard tor
AEi 0 AE'IO lvsudbe ow.
* OUR PRICE £3.30 tNo vaTI
PEP 250 plus VAT

AE1 100mW output stage
AE2 Pra.amphilier ...

v 155

AT e o8
AES Bans filter Loy
AEQ Trebte hiler, R .3
BAEW0CEIRfer . T £10s

ALL PRICES
EXCLUDE VAT
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PANEL METERS

SEW PANEL METERS ARE STOCKED AT OUR
3 LISLE ST., 311 EDGWARE RD.. & 152 FLEET

ST..BRANCHES or order by post.

USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC.
Over 200 ranges in stock—other ranges to order. Quantity discounts available. Send for fully iHustrated brochure.

CLEAR PLASTI0 MDDEL SD640 I
Scre: 8S x BAmm 2

£3.80 =

SOuA ..
100u”
200uA

VU Matwr

CLEAR PLASTIC MODEL SW100

*ttems with asterisk are Moving lron
type, all others are Moving Coil
CLEAR PLASTIC MDDEL SD330
Size: 110 x 83mm
SOuA . = £4.30
1000A” . . £425
200uA £420
500ul £4.35
5 £4.25
100-0-100uA . £420
ImA .. £230
SmA . £4.10
AOMA - £4.30
soma © D gs0
100mA” - £4210
500mA £410
14 DC £8.10 -
DC £4.10 #°
1W0ADC .. £430 300V AC_
sVpe - £410 VU Meter_ -

Size: 100 x 80mm

CLEAR PLASTIC MODEL MR 45P
Size: 50 x 50mm

CLEAR PLASTIC MDDEL MR §5P 1
Size: 86 x 7TBmm

50uA _ £4 60
100uA . .. 2450 S0uA . . £320
500u A g £a30 100 . £315
50-0.50u A £4 50 200u A £3.10
1000-100uA .. £3.45 500uA £3'00
1TmA . _ £4.30 Eg‘:&s?:’lmA- £3.96
1ADC - £430 £310 e
5A DC 430 £2.98 BAKELITE MODEL S80 Eniarged Wipdo
20V DC fa3p 150VAC £4.45 | 1mA . . §5 Sizec 80 x 80mm E “
50V DG 430 30OVAC. £4.45 | SmA (295
300V DC £430 VU Meter £4.80 | 10mA. £295 S0uA . _ _ (450
e ) SoamA 2 on vy 120
£2.9 -
E.DGWISE MOOEL PEZD S00m A £295 300VAC. .. £305| S0-050uA _ £4.45
Size: 90x 34dmm 1ADC £285 5 Mewer IMA.  £295 | T000-100uA . £440
Iy £416 54 DG £295 VU Meter B} 420
T000A 410 10V DC £295 1A AC €420
Z00uA i os 20v OC £295 BAAC = £420
A 390 Qv £2.9 10A AC £4.20
€410 300V DC £285  20A AC b £420
f40% 1BV AC .. £3.065 30A AC . *£295 | 300V DC £420
385 - 300V AC .. .. {430
13 CLEAR'I:zﬁSTIc MODEL MR 18P VUM .. ¢470
Sire: 42 x am — < o Py
g = T e CLEAR PLASTIC MODEL MR 52
MODEL ED107 EDUCATIONAL METER | 100uA . _ £305 e G i
Suze: 100 x 90 x 150mm inttuding tefminal 200A i; :2
A of hi ali L 306
el G G 100-0-100u8.  £3.00
idest 3chool experi- £2 BO
ments and cther bench e BO
applications. 3* mirtor £2 80
#ale. The matar mave- ~ f£2.EB0
ment is easily sccessible £280
e d;monmate internal - g'eu
;::Amg. . £230
e - g e Wanam: g
- 1er .. 3
50-050uA .  £7.50 30 Mo
TmA £7.60 .. fz280 54 AC
1.0-1mA . €2.60 Lo e2 10A AC
DC . £7 60 - £250
54 OC £760 - 280
voc 750 BT i
4 40 358 0C . £8.60 - - f280
R e ALsRIDCS L e o] S10AIDE 240
’ N 3 0V DC £280 S Meter TmAZ
CLEAR PLASTIC MODEL MR 65° BVbe T camo vumeer

dacooncooa

CLEAR PLASTIC MODEL $D460
Size: 59 x 45mm

POSTAGE & PACKING 15p

——

240° Wide Angie
1mA METERS
MW1.6 60 x 60 mm
£6.50 P & P 15p
MW1-8 80 x80mm
£6-90 pap16p

YAMABISHI VARIABLE
VOLTAGE TRANSFORMERS
Excallont %uali st iow cost Input:
230V 50/60He. tpue 0—280V.
MODEL S260 BEPI\;{iH MCUNTING

14 €£10,50 50p 5 I enciose cheque postal order
25A £1200 50p ORDER
5A £17.50 6&0p
BA 10.35 £1.00 1wash to pay by BazelaycardrAccess
10A 75 £1.00- We offer a spoedy 7 My mumbers
12A  £35.40 £1.0¢
204 00 £1.50 and efficient e
25A £9500 £1 A il
TR B nfﬁg secvice by mail
MODEL S2608 PANEL MOUNTING order. Remembor o npgeg
25A £1200 Sop 1o add B% VAT
to totat value of
ALL PRICES s
post and packing Sigrature

EXCLUDE VAT |

TO LASKYS CUSTOMER SERVICES DIVISION

Audiotronic House, The Hyde. London NW9 6JJ. Tel 01-200 1321
Please send m¢ (he following items.

FOR
MAIL

TOTAL PURCHASE PRICE

Fragmiered in England o, 347347 a112 Lowe: Grosvenar Place Landan SW10EX
v S — e —
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CALL INTD YOUR NEAREST LASKYS
BRANCH OR SEND COUPON BELOW
FOR MEW 15 PAGE HI-FI PRICE LIST

CENTRAL LONDO

381 OXFORD ST. 01-493 B&4I
3 LISLE 5T. Wi 0r-437 8204
34 LUISLE ST WQ2 0l-437 9155
(18 EQGWARS RD. W1 0l-]
193 EDGWARE RD. W2 Or-733 8211
207 EDGWARE RD. W2 01723 3271
311 EDGWARE RD. W1 01-162 0387
346 EDGWARE RO. W1 01-723 4353
381 EDGWARE RO. W2 01-723 4194
L9 ELEET ST, EC4 0i-353 5812
(5273 FLEET ST. EC2 01-353 1833
10 TOTTENHAM CT. RD. 0i-637 2231
27 TOTTENHAM CT. RD. 016363715
33 TOFTENHAM CT. RD. 01.435 7605
42745 TOTTENHAM CT. RD. 01436 8845
257/8 TOTTENHAM CT, RD.  01-530 0670

86 SOUTH ST, ROMFORD W18

205,706 CHURCHILL WEST. 0702 412241
ViCTORIA CIRCUS, SOUTHEND

53/57 CAMDEN RO.. TUNBRID GE WELLS
0892.23242

LEICESTERSHIRE

45 MARKET PLACE, LEICESTER

0533-537878
NORTHAMPTONSHIRE
73 ABINGTON STREET,
HNORTHAMPTON [ Openmng tate Octode )

STAFFORDSHIRE

30 WULFRUM WAY, WOLYERHAMPTON
- { Opening laté Seplember )
SURREY

1046 WHITGIFT CROYDON
DI-481 3017
01-546 7845

27 EDEN ST. KINGSTON
38,40 EDEN ST., XINGSTON  DI1.348 1271
31 HILL ST. RICHMONO 01-948 1341

WARWICKSHIRE

118 LORPORATION 5T.. BIRMINGHAM
a21-236 3503

ALL ERANCHES OPEN FROM
9am 1o bpm HON. TO SAT.

West End Service Contre

87 Tottenham Court Rd W.1.

BARCLAYCARD
& ACCESS
K—‘ Phone your order

to 01-200 0037 or
caii into any branch

OUR CUSTOMER

SERVICES DIVISICN athead office

will answer all your enquities—

st nng D1-2801321

EXPORT personal cxporls”
arranged 1af dverseas visitors.
Goods specially pached,
insuied and despatched 10 all
party of Ihe world at minimum
cost exclusive of VAT,
Payment by banh transfer,
certified cheque. postal arder
or money orderin any
cutrency.

NO DEPDSIT TERMS
“available on most goods
for personal callers

CHEQUES ID THE ¥ALUE 07 £10
ACCEPTED $ROM PEASONAL SROPPIRS
WiTH RANKERS CARD IN OTHER CASES
A%D FOR AMQUNTS (N EXCESS Df £30,
PLEASE ALLOW TIME FOA CLEARANCE.
BANEERS ORAFTS ACCEPTED

All prices enrrectat 31y % bus
Subject ta change without notice E-&D.E.

A memper of ne
Auvotron Groun ¢ Companes
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for electronic components.

Now there’s Doram-

a completely professiondl

electronics service
for the amateur

7-day service.

Ifyou've been buying electronic
components long you'll know all
about the long wait:

Somehow the things you really
need neverturn up ontime.

Well, OK, now things have
changed. Now there's Doram.

Doramis a brand-new deal for
serious amateurs. lt'sa complete
door-to-door components service
operated by mail order.

Millions of components.

You justbuy the Doram catalogue
for25p that'sa yeary reference book
forthe price ofa pintoflagerland then
youorderfromit.

We can offeryou stocks of
millions of components. With a choice
of over 4,000 differentlines.

And we're so confidentof our
service thatffwe can'tsupply the part
youwantwithin 7 days of receiving

ourorder, we'll give you your money
Euck Immediofe?y.

Soyou know just where you sta nd.

You'll neverwaste time hanging
around while we re-order.
No-quibble guarantee.

I¥'sjust aboutimpossible fo buy
a defective partfrom us. Because cur
checking is so pains-taking.

Buteven itthe unthinkable does
happen—and you're unlucky—then

lsveryday Electronics., November 1974

r S I .
FREE £5 VOUCHER FOR FIRST
50 CATALOGUE BUYERS

DRAWN OUT OF THE POST
BAG ON OCTOBER Jist.

1 ENCLOSE 25p°. PLEASE SEND
ME THE NEW DORAM

B CATALOGUE

*This will be refunded on orders of £5
{less VAT} or more received by us
before 3ist March, 1975.

qu.dness o e _.I
I = T
Doram Electronics bid.,
POBox TR8

i
p
i

Wellington'Rood Industrial Estate,
Wellington Bridgs, Leeds LS12 2UF.

poram

we'll still make you happy quickly:

Because we offer a no-quibble
replacement part service.

And ourguarantee is guaranteed
by the fact thatwe belong to the
biggestelectronics distribution Group
in Britain.

Ali the goods supplied are
branded goods. Produced by big-
name manutacturers like RS, Mullard,
SGS-ATES, Ferranti, Siemens efc.

£5 Vouchers.

Asanaddedincentive we're
giving free purchase vouchers away.
To the first 50 catalogue buyers whose
applicationsare pulled out of the sack
at12 noon on the 3lst October 1974.

Atthatfime, ot the Amateur Radié
Traders Exhibifion at Granby Hall,
Leicester, comedion Brian Rix will oper
our comespondence sack and make
the winning selections.

The first voucher out will be a £10
voucher. The next 49 will be £5
vouchers.

All cotolo?ues will be despatchex
upon receipt of coupon and
remittance; coupons will then go into
the corespondence sack for the draw

So don't deloy. Use the coupon.
Send today foryourfirst Doram
catalogue. ltcan make yourlife a
whole loteasier. And you ¢ould win @
voucherityour orderis one of the first
50 out on October 3lst.
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Now-two fascinating ways to enjoy saving money!

NEW! Sinclair Scientific kit ZAE X3

(INC.VAT)

Britain's most original calculator Components for Scientific Kit e e e 7
now in kit form (illustrated) 35

The Sinclair Scientific is an aliogether 1. Coil

remarkable caleulator. 2. LSl chip

It offers logs, trig, and true scientific 3. Interface chips

notation over 8 200-decade range — 4. Cf':qse mouldinqs, with buttens,
features normally found only on windows and light-up

calculators costing around £100 or display in position
5. Printed circuit board

more.
: ; : 6. Keyboard panel
Yet even-ready-built, the Sinclaif 7. Electronic components pack o
Scientific costs a mere £32.35 (diodes, resistors, capacitors, etc s
(including VAT). 8. Batiery assembly and en/off switch
And as a kit it costs under £201 9. Soft carrying wallet
10. Comprehensive instructions for use
Forget slide rules and four-figure Assembly timeis about 3 hours.
tables! ’
With the functions available on the
RSN T L vouen band s Features of the Sinclair Scientific
sinand arcsin. e S @ 12 functions on

simple keyboard
Basic logs and trig
functions (and their
inverses), all from a key-
board assimpleasa
normat arithmetic cal-
culator’s. ‘Upper and
lower case’ operation
means basic arithmetic
keys each have two extra
functiops.

cos and arccos,
tanandarctan,
automatic squaring and doubling,

BEbRce =t <1

logip, antilogie, giving quick
accesstoxY (including square
and other roots),

plus, of course, addition, subtraction,
multiplication, division,
and any calculations based on them.

o
Infact, virtually all complex scientific
or mathematical calculations ¢an be
handled with ease.

@ Scientificnotation
Display shows 5-digit
mantissa, 2-digit expo-
nent, bath signable.

= Irad  57.2958°%
=i i N1 2-30259 ¢

; F}E“_ e 2-71828 -
59

So is the Scientific difficult to
assémble? -

No. Powerfui though it is, the Sinclair
Sciantific is a model of tidy engineering

@200-decade range
102101049, -

@ Reverse Polish

logic Post-fixed
operators allow chain
calculations of unlimited
length —eliminate need
foran = button.

All parts are supplied —all you need
provide is a soldering ironand a pair
of cutters. Complete step-by-step %
instructions are provided, and our &
Service Departm_ent w.iH back . 25-hour battery life
you throughout if you've any ‘ 4 AAA manganese alka:
queries or problems. g : == | : line batteries (e.g.

Of course, we'll happily MN2400) give 25
supply the Scientific or the hours continuous
Cambridge already built, us;é%r:‘?éi‘:ce
if you prefer — they're from external
still exceptional value. power.

Use the order form.

@ Genuinely
pocketable
417/3"x2"x11/16".
Weight 4 oz. Attractively
styled in grey, blue and
white.

602 Everyday Electromics, November 1974




Sinclair Cambridge kit 23

Atits new low price. the
original Sinclair Cambridge
kit remains unbeatable value.

In iess than a year. the
Cambridge has become
Britain's most popular pocket
calculator. .

It's not surprising. Check the
features below —then ask
yourself what other pocket
calculator offers sucha
powerful package atsucha
reasonable price.

Components for Cambridge Kit
1. Coil -
2.LSIchip
3. Interface chip
4. Thick film resistor pack
5. Case mouldings, with buttons,
window and light-up display in
position
6. Printed circuit board
7. Keyboard panel
8. Electronic componenis pack
(diodes, resistors, capacitors,
ransistor)
9. Battery clips and on/off switch
10.Scoft wallet

Assembly time is about 3 hours.

Features of the Sinclair Cambridge

LI
27

fars
( ﬁ/’l’/]/’t/t/////’ e e T T T

'éi
J.iI415827

o Umquely handy package.
41/3"x2*x11/167, weight 31/20z.

@ Standard keyboard.
Al you need for complex calculations.

@Clear-last-entry feature.
@ Fully-floating decimal point.
@ Algebraic logic.

@ Fouroperators (-, -, X, = ). with
constant on all four.

@ Poweiful constant with separate 'K’
button.

@ Constantand algebraic logic combine to
act as a imited memory, allowing complex
calculations on a calculator costing less
than £15.

@ Caiculatesto Bsignificant digits.

@ Clear, bright 8-digit display.

@ Operales for weeks on four AAA
batteries.

Everyday Electronics. November 1974

Now only

14.95

(INC.VAT)

!
I
l
|
|
i
O TLEE LI TTT]
|
N
|
5!
|
|
I

Take advaritage of this
money-back, no-risk offer today
The Sinclair Cambridge and Scientific
kits are fully guaranteed. Return either
kit within 10 days, and we'll refund
your money without question.

All parts are tested and checked before
despatch —and we guarantee any
correctly-assembled calculator for one
year. (This guarantee also applies to
calculators supplied in built form.)

Simply fill in the preferential order
form below and slip it in the post today.
Scientific

Price in kit form £19.95 inc. VAT.

= Price built £32.35inc. VAT.

Cambridge
Price inkitform £14.95inc. VAT.
Price built £21.55in¢. VAT.

I-Tl'c) Sinclair Radionics Ltd, ¢
| FREEPOST Stives,
l Huntingdon, Cambs. PE17 4BR

|
l Please send me I
| C1Sinciair Scientific kit at £19.95 |
[1Sinclair Scientific buiitat £32.35 I
I [1Sinclair Cambridge kit at £14.95
[[1Sinclair Cambridge built at £21.55

I All prices include 8% VAT.
1 *lenclose a cheque for £.... 5
made out to Sinciair Radlomcs l_id

I and crossed.

I *Please debit my *Barclaycard/
Access account. Account number

I *Delete asrequired.

s .

I Address

| Please print. FREEPOST—no stamp
needed. sﬂnnﬂ

| ] ] e
Ssinciar
Sinclair Radionics Ltd,

FREEPOST St.lves,
Huntingdon, Cambs. PE17 4BR.

Reg. No: 699483 England. VAT Reg. No: 213 8170 88.
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THE CONSTRUCTIONAL BUSINESS

Our business is to make the path easy for anyone
who wishes to take up the hobby of building
electronic projects. The designs we offer to the
private constructor are simple and should
present little difficulty even to the novice, since
it is largely a question of just following the fully
detailed diagrams which accompany the text.

The building of electronic circuits is no com-
plicated operation, involving elaborate tools and
equipment. Quite the contrary, in fact.

Come to think of it, construction is perhaps not

quite the ideal term to use in connection with

electronics, for it usually conjures up visions of
building operations conducted on the grand
scale.

Bearing in mind the minute scale of com-
ponents employed in electronics a rather more
diminutive terrn might be appropriate to
describe the more elegant operation of building,
assembling, or putting together of an electronic
circuit. But no suitable alternative comes to
mind, so we are stuck with construction as the
general and convenient term for describing this
Kkind of operation.

All this is of no real consequence, except in
as much as the word may help create a wrong
impression, and distract from the delicate nature
of the work involved in assembling an electronic
circuit. Most seriously, it might cause new-
comers to overlook one particular and special
skill which does have to be applied in order to
make a successful job in electronics, no matter
how simple construction may seem, when viewed
superficially.

electronics

THE ART OF SOLDERING

We are referring to soldering. Every electronic
circuit depends upon soldered conmections. The
success or failure of a whole project rests in the
quality of each joint made by the constructor.
Thus in the final analysis it is the skill of the
individual that determines the result obtained.

Soldering is a techmique, perhaps better
described as an art, which is fundamental to ail
practical work in electronics. Apart from the
need for good soldering from a functional point
of view, the overall appearance of the finished
project is governed in large measure by the
standard of this work. This is where the
individual can shine and provide permanent
proof of his ability as a craftsman with the
soldering iron.

With present day smallsize components,
soldering is an exacting operation, and requires
careful practice to acquire the necessary skill
We are devoting two and a half pages this month
to this all important subject. Our advice to all
newcomers is to master the art of soldering
before tackling a complete project. Learn how
to recognise a good joint and a dry joint and thus
avoid disappointments and frustrations in those
first attempts in the constructipnal business.
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By R.A. PENFOLD

Improve the performance of your cassette tape
recorder with this inexpensive, ready to build device.

NEXPENSIVE portable cassettée tape recorders
I are extremely popular, but suffer two main

_disadvantages when compared with reel to reel

machines. They usually have only a rather
limited output power, driving a small internal
loudspeaker, and the noise level is rather high.

The first of these is easily overcome by con-
necting the unit to an amplifier having a higher
output power, and driving a large loudspeaker
during playback. The second cannot be entirely
overcome, but a worthwhile improvement can
be made by connecting the unit described in
this article, between the output of the re-
corder, and the amplifier input.

PRINCIPLE OF OPERATION

Most of the noise emcountered during play-
back consists of “tape hiss’, or “tape noise’
which it is also termed. This is at a compara-
tively high level due to the slow tape speed
which must be used, in order to give a reason-
able playing time from the limited length of
tape which can be put into a cassette.

The noise consists mainly of very high fre-
quencies, and the normal way to reduce it is
to turn back the tone control, so as to reduce
the treble response. This can reduce the hiss to
a very low level, but of course, the high fre-
guencies on the recording are largely lost.

One should bear in mind that the noise level
of most of these recorders is ‘about —40dB {one
hundredth of the level of a fully modulated
signal), which is not noticeable on loud pas-
sages, but is nearly as loud as the signal itself
on guiet passages.

Therefore, if a device were connected be-
tween the recorder and the amplifier, which
reduced the treble response of the set on low
level signals, but gave no treble cut on strong
signals, a much improved signal would be ob-
tained.

On low level signals the treble cut would re-
duce the annoying tape hiss, and on high level
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signals where this would not be noticed, the full
response of the equipment would be available.
This is the principle on which this circuit
operates.

CIRCUIT DESCRIPTION

A circuit diagram of the unit is shown in
Fig. 1. Resistors R1 and R2 form a potential
divider across the supply, and produce a low
voltage supply for the field effect transistor,
TR1. With only a small supply potential such as
this, the d-s connections of the fet. act as a
simple resistor. With the gate terminal tied to
earth via R4, its resistance is very low, at about
100 ohms, or even less.

Resistor R3, together with the d-s resistance
of TR1, R5, and C3, forms an attenuator. The
basic circuit of an attenuator is shown in
Fig. 2 (a).

If one ignores the impedances of the circuits
connected at the input and output, the mathe-
matics of the attenuator is very simple. For
instance, if both resistors (R., R.) had a value
of 1 kilohm, -the attenuation factor would be
(1+1)/1=2 (i.e. every two volts at the input
produces one across the output). Another way
of looking at it is to invert the formula, and
this gives the output as a fraction of the input
(1, in this case).

Shown in Fig. 2(b) is the effective circuit of
the attenuator in the Tape Neise Limiter. This
is slightly more complicated, but operates in the

[ coR ncE ESTIMATED COST* )
GUIDA OF COMPONENTS
oN.L‘l including VAT

£1.85
excluding case

*Based on prices prevailing at
time of going td press
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Fig. 1. The complete circuit diagram of the Tape Noise Limiter.

same manner. The main complication is C3, as
its reactance (its resistance to a.c.) varies with
frequency. As is shown in Fig. 2(b), it has a
reactance of approximately 50 kilohms at 100Hz,
but of only approximately 500 ohms at 10kHz.

This means that the attenuation factor of the
circuit changes with frequency. If ome calcu-
lates the attenuation factor of the cireuit at
100Hz, and 1kHz, it will be found to be a little
over one, which is barely noticeable. :

If it is calculated for 10kHz, it will be found
to be almost exactly three, which is of course
considerable, and will increase still further at
high freguencies, This gives the required treble
cut. ‘

d-s RESISTANCE
OF TR1{=1000)

£ REACTANCE
*OF C3

T b)

Fig. 2(a). Circuit of a simple attenuator where
attenuation factor is defined by (R, + Ru)/Ry-
and (b) the circuit of the attenuator in the noise
limiter,

Everuday Electronics, November 1974

Some of the input signal is fed via C4, VR1,
C6, and RS, to the base of TR2. This is a high
gain common emitter amplifier, and the ampli-
fied signal is fed from-TR2 collector, via C8 and
RS9, to a voltage doubling rectifier circuit, DI,
D2, and C7. The resultant negative d.c. bias is
fed to the gate of TR1.

On low level signals, this bias voltage will
have little or no effect, but on strong signals it
will be large enough to cause the resistance of
TR1 to be greatly increased, to as much as a
few megohms. Components C3 and R5 are
virtually switched out of circuit, and the treble
cut is thus removed.

The tape hiss is less noticeable in the presence
of high frequencies, than in the presence of low
or middle frequencies; C4, C6, and C8 are given
rather low values, so that the circuit _responds
more readily to high frequencies.

Capacitor C2 is the input coupling capacitor,
and C5 the output coupling capacitor; C1 is the
supply decoupling capacitor. Power is derived
from a 9 volt battery (PP3) via on/off switch
S1. :

CASE

The unit is housed in a commercially avail-
able aluminium case type AB7 measuring
135X75X40mm, which has a removeable lid;
the box is used upside down, and the lid be-
comes the base.

One of the 135X 40mm sides is used as the
front panel, and this should be drilled as indi-
cated in Fig. 3 and components SK1, SK2, and
51 mounted in position as shown.
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 Components..... 1

Resistors
R1 68kQ2 = R6 2:-2kQ
R2 18k R7 1M
R3 1-2kQ R8 2-7kQ2
4 100ks2 R2 2-2k)
RS 15k€2

All 3 watt carbon 4 10%

Potentiometer
VR1 50k sub-miniature preset, horizontal
type

Capacitors
C1  100xF elect. 10V
C2 10xF elect, 10V

SHOP

C3 0-033.F rgy

C4  O-1uF TALK
C5 ~ 10uF elect. 10V

C6 0-033;F

C7 2:2uF elect. 10V

Cc8 0O-1uF

Semiconductors
TR1 2N3819 n channel f.e.t.
TR2 BC107 silicon npn
D1, D2 OA91 (2 off)

Miscellaneous
B1 PFP3 9V hattery
SK1,2 3-5mm Jack socket {2 off)
St s.p.s.t. rotary switch
Veroboard: 0-15in. matnix (see Fig. 3); battery
clips for PP3; aluminium case 135 . 70 >
L 40mm with removeable lid, type AB7; con-

trol knob; connecting wire; 6BA fixings.

TR

COMPONENT PANEL

The components are accommodated on a piece
of 0-15in. matrix Veroboard and are positioned
as detailed in Fig. 3. Begin construction by cut-
ting the board to shape and making the breaks
along the underside as shown. Drill the two 6BA
clearance holes (No. 31 drill) for mounting
pUrposes.

The board is to be mounted along the inside
of the top of the case. Use the board as a tem-
plate and mark the positions of the mounting
holes on the case, and then drill these, again
nsing a No. 31 drill.

Now position and solder the components to
the Veroboard as detailed in Fig. 3. Leave the
transistors and link wire until last. The link
should be made with insulated wire.

Solder the negative battery lead to the board
and then solder ali the flying leads to the board;
the leads should be about 70mm long insulated
wire. The board should now be mounted in the
case by means of two 12mm long 6BA nuts and
bolts. Metal spacers about 6mm long should be
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interposed between board and case to eliminate
possibility of short circuiting between the two.
If necessary some insulation tape can be placed
along inside top of the case as well.

Finally, wire up the flying leads to the case
mounted components as shown in Fig. 3.

There is a space for the battery on the ex-
treme left hand side of the case. Some foam
rubber can be glued to the base plate opposite
the battery, so that it is firmly held in place
when the base plate is screwed into position.

ADJUSTMENT AND USE

Most cassette recorders have a 3:5mm jack
‘socket at the output; a screened lead having a
3-5mm jack plug at each end will be required
to connect the recorder to the limiter. A second
screened lead will be required to make the
connection betweén the limiter and the ampli-
fier. This will have a 3-5mm jack plug to con-
nect to the limiter, and a plug at the other end
to suit the amplifier input socket.

The “tape” or “radio” input of most amph-
fiers or record players has a fairly high input
impedance (50 to 100_kilohms), and should be
used. The unit can be used with amplifiers
having fairly low input impedances (5 to 10
kilohms), although it may be very slightly less
effective.

1t can also be used with transistor m.w. tuners,
and can make quite a large reduction in
adjacent channel interference after dark.

Potentiometer VR1 adjusts the level at which
the treble cut is removed. The best way to find
the correct setting for this is to experiment a
little using various settings. If this is set too
high, tape hiss will be heard on low level
signals. It should be set as high as possible (as
far in an anticlockwise direction as possible),
without this becoming evident.

If a tone control is fitted to the recorder, this
should of course be set near, or at maximum
treble. =

We would like to thank LASKYS for the loan of the
cassette recorder shown on the front cover.

Photograph of 'the ¢ompleted prototype Tape
Noise Limiter.
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ULTRASONIC WAVES

Ordinary sound waves consist of pressure
waves in some other medium. The human ear =
15 sensitive to sound waves which have a fre-
quency between some lower limit of about 20Hz =
and an upper limit of about 15 to 20kHz, Vibra- _
tions which have a frequency below the lower
limit are “felt” rather than heard and are known
as “infra-sound”.
~ Ultrasonic frequencies are above the limit of
human hearing. Young people can hear some-
what higher frequencies than older persons, but
in general any vibrations above 20kHz are re-
ferred to as ultrasonic. The term supersonic is &
sometimes used instead of ultrasonic, but nowa-
1 days it is normal practice to reserve the term

i supersonic for velocities exceeding that of sound

VIBRATIONS

Ultrasonic waves and sound waves can be
generated by a vibrating object. For example,
the vibrating cone of a loudspeaker generates
sound pressure waves in air (see Fig. 1) which
can travel to a receiver. The waves cause the
latter to vibrate.

The receiver may be a human ear, in which
case the eardrum will vibrate and the vibra-
tions will be passed to small bones in the middle
ear and hence to the brain. If the receiver is a
microphone, the waves cause its diaphram to
vibrate and hence to generate an electrical
signal corresponding to the pressure of the air

UTRASON

I LTRASONIC waves can be generated by elec-

tronic equipment and have a wide variety
of industrial applications, such as in signal and
warnings systems and in the detection of flaws
in metal. They can be employed to clean objects
or to kill bacteria. In addition, they can be used
in medical diagnosis to produce pictorial scans
of parts.of the body.

UIREIIRE ]

By J.B. DANCE

‘The Dawe Instruments ultrasonic leak detector
shown in use.

A fairly large vibrating object is required to
generate low frequency sound waves of a fairly
high intensity, but smaller vibrating objects can
be used to generate higher frequencies. Thus a
high frequency tweeter speaker is smaller th.n

VIBRATIONS Fig. 1. An ultrasonic wave
passmg from a transmitter to
a receiver. The regions of high
pressure are shown by closely
spaced vertical lines. The pat-
tern moves from left to right
RECEIVER with the wave.
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Fig. 2. The wavelength A. is the length of one
cycle.

a bass woofer speaker. Ultrasonic transducers
are much smaller stiill—typically 2cm in
diameter.

Devices which convert electrical signals into
an ultrasonic wave or a wave into an electrical
signal are known as ultrasonic transducers.

PRODUCTION

There are two main ways in which electrical
signals may be converted into ultrasonic vibra-
tions. One employs the piezo-electric effect,
whilst the other uses magneto-striction.

The piezo-electric effect (discovered in 1880)
occurs when an electric voltage is applied across
the faces of a crystal such as a quartz. Small
changes in the dimensions of the crystal occur.
If the applied voltage has a frequency egual to
the resonant frequency of the crystal, the move-
ment of the latter can generate ultrasonic waves.
Ceramic materials which show the piezo-electric
effect are often used for generating fairly low
frequency ultrasonic waves in air (perhaps
40kHz), but very high frequency ultrasonic
waves are normally generated in a solid or a
liquid.

The magneto—strnctlve effect was first observed
by Joule in 1847. It occurs when a ferro-magnetic
material such as iron or nickel is placed in a
coil carrying an alternating current at the fre-
quency concerned. The magnetic field generates
small changes in the length of the magnetic
material which in turn give rise to the ultrasonic
vibrations.

Piezo-electric materials are liable to fracture
at bhigh amplitudes, but magneto-strictive de-
vices do not suffer from this effect.

Ultrasonic waves are also generated at low
amplitundes by friction between many types of
surface. For example, brushing one’s hair or
rubbing one's hands together will generate high
frequency vibrations.

VELOCITY

The velocity of sound and ultrasonic waves is
determined by the elastic properties of the
medium through which they are travelling.
Ulirasonic waves travel at the same velocity as
sound waves in a given mediam.

The wavelength of a vibration, A, is the dis-
tance between two peaks (or two troughs) of
the pressure wave shown in Figs. 1 and 2. If
the frequency of the vibrations is fHz, the wave
travels f wavelengths per second. The velocity
» is therefore equal to fA.
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One can write this equation as wavelength=
velocity/frequency. The velocity of sound and
ultrasonic waves in air is about 330 metres per
second at normal temperatures. Thus a 330Hz
sound wave has a wavelength of Im. Typical
wavelengths at various frequencies are shown in
Table 1.

In water and many other materials the
velocity is greater than in air and therefore the
wavelength at a specific frequency is correspond-
ingly greater.

DIFFERENCES FROM SOUND WAVES

Waves can bend around objects which have
dimensions comparable with the wavelength
concerned; this is, they can be diffracted. We can.
hear a musical instrument in a neighbouring
room when the door comnecting the rooms is
open, since the waves bend at the edge of the
door-way.

Ultrasonic waves (like light waves} have a
much smaller wavelength than the door-way.
Thus if the instrument is replaced by an
ultrasonic transmitter, the observer will not de-
tect any waves other than those which have
undergone reflection at the wall.

In other words, ulirasonic waves (hke light
waves) tend to travel in straight lines.

Ultrasonic waves are attenuated by a much
greater factor than sound waves as they pass
throush a given distance in air. The waves from
a small ultrasonic transducer operating at 40kHz
can be detected up to about 10 to 20m away in
air. However, the attenuation increases greatly
with frequency and 1MHz ultrasonic wave can-
not travel, through an appreciable distance in
air.

LONGITUDINAL WAVES

Unlike light waves, sound and ultrasonic waves
cannot travel through a vacuum. They are pres-
sure waves in a solid, liguid or gaseous medium.
The particles of the medinm move backwards
and forwards along the direction of travel of
the wave; these waves are therefore kmown as
longitudinal waves.

In the waves on the surface of water, the
particles move in a direction which is perpen-

Table 1. Wavelengths in air.

Frequency Wavelength
10Hz 33m Infra=sound
33Hz 10m
100Hz 3-3m
330Hz im sound
1kHz 33cm
3-3kHz 10cm
10kHz 3-3cm
33kHz 1cm
100kHz 3-3mm ultrasonic
330kHz imm waves
1MHz 0-33mm |
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A multi-tank cleaning system manufactured by
Dawe Instruments Lid. for cleaning hypodermic
needlies at the final production stage. The
needles are automatically transferred from each
tank to the next.

dicular to the direction of travel of the wave,
Such waves are known as transverse waves.
Light and radio waves are other examples of
transverse waves.

Transverse waves show polarization and there-
fore we get optimum results if we use an aerial
for television or fm. radio signals when the
direction of polarization of the wave (horizontal
dr vertical) matches that of the aerial. Ultra-
sonic waves, being longitudinal, show ne polariza-
tion and therefore one can rotate the receiving
transducer (whilst keeping its face pointing at
the source) without producing any appreciable
change in the received signal strength.

ULTRASONICS IN NATURE

Although human beings cannot hear frequen-
cies above 20kHz, many animals can detect them.
For example, dogs can be called by the use of
a “silent” whistle which emits ultrasonic waves.
Even dogs cannot hear very high frequency
ultrasonic waves.

The bat uses the ultrasonic waves it emits to
enable it to avoid objects in its flight path. The
ultrasonic frequencics are emitted by the bat in
short pulses of about 1/200 second in duration.
The bat has a system for detecting the time
interval between the emission of a pulse and the
time at which the wave reflected from an object
returns to the animal. This interval is propor-
tional to the distance of the object.

The bat uses frequencies in the range 30kHz
to 100kHz. A resting bat may emit 5 to 10 pulses
per second, but when flying in the open the
frequency is increased to 20 to 30 pulses per
second. When the bat is flying near other objects,
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the pulse rate may rise to over 50 per second.

The phase difference between the reflected
waves arriving at the two ears of the animal
provides some information on the direction of
the reflecting object.

MEDICAL APPLICATIONS

Complex equipment known as the Diasono-
graph or Diagnostic Ultrasonic Scanner can be
employed to find the position of structures, in-
side the body and to form an image of them
on an oscilloscope screen. Many regions of soft
tissue can be examined in this way when radio-
logicai techniques would provide insufficient
constrast. :

The equipment generates very low power
ultrasonic waves at frequencies of the order of
500kHz to 10MHz. These high frequencies are
employed because the wavelengths are less than
lmm and high resolution can therefore be ¢b-
tained. The emitting transducer is placed in
contact with the external skin of the patient,
good contact being maintained by a film of
tiquid (such as olive oil). The direction at which
the ultrasonic beam enters the patient can be
accurately controlled.

The Diasonograph emits ultrasonic pulses with
a typical frequency of 600 pulses per second.
Echoes are detected from any discontinuities in
the tissue material through which the beam
passes. For example, bone reflects waves from
its surface. The time which elapses between the
transmission of an ultrasonic pulse and the re-
ception of the echo provides a measure on the
distance of the discontinuity from the trans-
ducer.

The probe moves over the skin of the patient
emitting its rapid pulses and the echoes build up
an image of the tissue structure inside the
patient.

The Diasonograph can be used to examine
organs such as the eye or the kidneys, to detect

Ultrasonic picture of a baby's head showing
part of the brain (centre) (Qicer Motier FHospital. Glasgow)




The Wells-Krautkramer ultrasonic flaw detector
which can examine steel from dépths of 10mm
to 5m. A recorder is shown at the top.

liver, heart or brain damage, etc. It is especially
useful for producing an image of an unborn baby
inside its mother. An image of the gestation sac
can be made only a few weeks after conception
and the heart movement can be detected from
the seventh week. Later the size and position of
the baby’s head can be measured to an accuracy
of Imm. The size of the head provides an
accurate measure of foetal maturity.

Ultrasonic exanrination before birth is especi-
ally useful when a multiple birth is expected.
It was, for example, used to examine the Rosen-
kowitz sextuplets which were born in Cape Town
in January 1974. The echoes are displayed as
bright dots on a cathode ray tube screen.

The Diasonograph can be used for the display
of moving structures, such as the mitral valve
of the heart. Successive movements are dis-
played in slightly different positions on the
screen. The pattern of movement can be used as
an indicator of the severity of rheumatic heart
disease, but this is only one example of the appli-
cations of the time display technique.

The Diasonograph presents no ionising radia-
tion hazard to the patient, but it is important to
keep the power level to a minimum to prevent
the waves breaking up cellsin the body. Normally
a beam having a power level in the microwatt
range is quite adeqguate. Ultrasonic techniques
are certainly much safer thdn radiological tech-
niques which can cause chromosome damage—
especially when rapidly dividing cells (such as
in a baby) are present. Ultrasonic examinatién
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is relatively quick, the only patient preparation
required being a light coating of olive cil over
the area to ensure good contact with the probe.

BLOOD FLOW

Another ultrasonic technique has been de-
veloped to measure the rate of blood flow in
arteries or veins. For example, a probe may be
placed on the patient’s wrist above the radial
artery with a little oil or grease for good coup-
ling. The frequency is typically SMHz.

Each pulse from the heart drives blood along
the artery into the hand. The blood is moving
towards the probe and the reflected ultrascnic
signals will have a higher frequency owing to the
normal Doppler shift effect from a moving
object. The reflected signal is made to beat with
the transmitted frequency to produce an audible
signal which can be fed to earphones or a loud-
speaker. !

The sound of the beat notes can inform the ex-
perienced practitioner of the condition of the
arteries of the patient. The technique can be
used in the diagnosis of arterio-sclerosis,
blocked arteries, etc.

BIOLOGICAL EFFECTS OF
ULTRASONICS

Uitrasonic waves produce two effects on bio-
logical organisms. The first is purely a heating
effect due to the energy contained in the wave,
whilst the second effect is due to the breakdown
of cell walls in the organism.

If some blood is subjected to a high power
ultrasonic beam at a frequency of the order of
1MHz, the cells will be broken open and the red
corpuscles destroyed. It will no longer be pos-
sible to remove the red cells by using a centri-
fuge.

The Wells-Krautkramer ultrasonic weld scanner
which automatically passes the scanning head
along the weld.




Liquids- can be sterilised by a high frequency
ultrasonic beam, since the cell walls of the bac-
teria are broken open. The power level may be
1kW per square inch.

INDUSTRIAL APPLICATIONS

One of the most common applications of ultra-
sonics in industry is for the detection of flaws
and cracks in metal ingots or castings. A probe
containing an ultrasonic transmitter and receiver
is placed on top of the metal, as shown in Fig.
3(a), good contract being obtained by means of a
thin film of oil.

Ultrasonic waves are reflected from the flaw
back to the receiver. They are also reflected from
the bottom surface of the metal. The time be-
tween the transmitted pulse and the arrival of
the echo at the receiver is a measure of the
‘depth of the flaw from the top surface.

An oscilloscope may be employed to provide
the type of display shown in Fig. 3(b). Any sig-
nals reflected from the flaws in the metal
appear as blips on the trace between the pulse
at the instant of transmission and the echo from
the lower surface. In some instruments a trace
similar to that of Fig. 3(b) can be obtained on a
pen recorder; alternatively the oscilloscope trace
can be photographed.

The principle of operation may be compared
with that of a miniature radar system. If the flaw
in the metal must be located very accurately,
short wavelength, high frequency radiation
should be used (perhaps 20MHz). The pulse
repetition frequency is often variable over a
wide range.

Ultrasonic instruments operating on similar
principles are employed for checking concrete
structures for cracks and for testing the quality
of bricks. etc. They will alse detect cracks and
rotting in the wooden beams of old property.

Fig. 3. Principle of operation of an ultrasonic
flaw detector (a) the transmitter and path of the
wave (b) an oscilloscope display of the result.
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Some insurance companies use similar tech-
niques for estimating frost, fire and bomb dam-
age in buildings.

Specially designed fault locators are used in
the testing of welded seams in plates and tubes.
The equipment scans the weld automatically. In
a typical case the test rate is about 6 inches per
minute for thicknesses of 0-5 to 3 inches. Special
types of equipment can examine steel tubes up
to 50 feet in length and weighing up to 45 tons.

Flaws in very small objects may be detected
by placing the object in de-aerated water and
putting the probe in the water above the sample.

THICKNESS GAUGES

The same principle can be employed in ultra-
sonic thickness gauges; the time taken for the
reflected signal from the far side of the specimen
to reach the receiver is a measure of the thick-
ness. This technique may be used to measure the
thickness of most metals and plastic materials.
Suitable probes can be designed for nse when
the sample is at high temperature.

One type of industrial thickness gauge, the
Baugh and Weedon P.A.1040, can measure
thicknesses from '1/160 inch to 10 inches. The
result is displayed in digital form with 1 per cent
accuracy, the range selection being automatic.
Other instruments use a conventional analogue
meter display.

Thickness gauges of this type are very useful
when it is possible to have access to only one
side of the surface. The method is ideal for the
measurement of the thickness of the hull of a
ship or of a metal pipe. The surfaces of such
items may be affected by corrosion.

PLASTIC ASSEMBLY

Ultrasonic energy has been used since the
early 1960’s for the welding or sealing of plas-
tics to plastics, the “staking” of metal or other
materials to plastics and for the insertion of
metal parts into plastics. :

In each casc the parts to be assembled are held
together under pressure whilst ultrasonic vibra-
tions force the parts to rub against each other.
Highly localised frictional heating occurs at the
interface of the materials so that the plastic
melts within a very short time and flows into the
area of the joint under the applied pressure.
When the ultrasonic generator is switched off,
the material solidifies to give a- high bond
strength.

Ultrasonic assembly is widely used throughout
the plastics industry, millions of items being
manufactured each year by this technique. A
single ultrasonic transducer is often employed
to deliver over 1kW of power into a thermo-
plastic load. The frequency is typically 20kHz.
The energy 1s applied to the work by a tool
known as a “welding horn”. This acts as a trans-
former which matches the source to the load so
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that maximum power reaches the latter. The
joint may be up to 10 inches from the end of the
horn.

If one wishes to fix a piece of metal into plas-
tic, one can drill a hole in the latter which is
slightly larger than the diameter of the metal
Fhe metal is inserted under pressure with the
application of ultrasonic energy so that the plas-
tic melts around it. The hole guides the metal
into position. The volume of the plastic which
melts is quite small and there is no danger of
the plastic fracturing. The whole assembly is
free from stress. The ultrasopic energy can be
applied either to the metal or to the plastic.

A typical example of this technique is the in-
sertion of screwdriver blades inte plastic
handles.

Plastic toys can be made far more easily by
welding the parts together with ultrasonic
energy than by the use of solvents. Plastic car
reflectors are also made by ultrasonic tech-
niques.

Layers of plastic material can be welded to-
gether by the use of an ultrasomic “sewing
machine”.

ULTRASONIC CLEANING

Baths containing an ultrasonic transducer
fixed to their base can provide intense
mechanical agitation throughout their volume.
A phenomenon known as “cavitation” occurs in
which huge numbers of cavities of vapour are
formed during the low pressure part of the wave.
These cavities collapse violently as the pressure
increases during the next half cycle.

The collapse of these bubbles produces an in-
tense scrubbing action on surfaces immersed in
the liquid. The bath may be quite small (perhaps
1, pint capacity) er it may contain many gallons.
The frequency is typically 25 to S0kHz.

ULTRASONIC DETECTORS

Equipment which can detect ultrasonic waves
is extremely useful for the rapid detection of
leaks in vacuum and pressure pipes. Any such
leaks result in the emission of waves at frequen-
cies of the order of 40kHz. Leaks in pressurised
telephone cables can be found far more readily
using an ultrasonic detector than by the former
method of applying soap solution. The presence
of a leak is normally indicated by a sound in a
pair of headphones (see heading photograph).

Worn bearings can be dctected, since they
emit ultrasonic energy in proportion to the
amount of wear. They can be replaced bhefore
major.damage occurs. Troubles in large engines,
generators and turbines often show themselves
by the emission of ultrasonic waves long before
excessive vibration and noise occurs.

Electrical sparking on power line insulators
can cause severe interference with radio and
television reception. The approximate location
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of the interference is most easily found with a
directional radio receiver, but the exact point
at which the sparking is occurring is detected
by means of the ultrasonic waves emitted with
each spark. High voltage transformers are
routinely tested by ultrasonic detectors.
Ultrasonic detectors can also be used to pin-
point defects in hydraulic systems, such as faulty
valves. They are used to locate leaks in the
pneumatic braking systems of large vehicles.

MISCELLANEOUS APPLICATIONS

~ A metal rod vibrating vertically at an ultra-

sonic frequency can be used to ‘“‘drill” through
a glass plate. The rod does not rotate and there-
fore the hole made in the glass need not be cir-
cular.

Ultrasonic soldering irons are available. The
bit is heated electrically in the normal way, but
it also vibrates at an ultrasonic frequency. This
vibration removes oxide films from the metal
surfaces and thus permits the soldering of metals
such as aluminium.

Ultrasonic power can be used to “homogenise”
immiscible liquids such as mercury and water.
This property is used in the alloying of certain
metals and in the preparation of photographic
emulsions.

Smoke and dust particles can be coagulated by
an ultrasonic beam so that the particle size is
adequate for them to be easily removed by
filtr ation.

Small transducers can be obtained which en-
able an ultrasonic ‘signailing system to be con-
structed for distances of up to about 20 metres.
TFhese devices can also be used in intruder
alarms, for detecting leaks in car door sealing,
etc.

Articles describing the construction and use
of a simple ultrasonic remote conirol system
will be featured in this magazine in the
December '74 and January '75 issues. =

A Dawe Instruments ultrasonic cleaning bath in
use.
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« « « perhaps you
should study...

SOLDERING
for
BEGINNERS

By PHIL ALLCOCK

oob soldered joints arc essential to the
'G success of any electronic project and so
the following article has been prepared to assist
beginners who have never used a soldering iron
before.

A soldered joint normally provides two func-
tions—mechanical support and electriéal con-
nection. Solder by itself is rather weak since it
contains a high proportion of lead, therefore a
joint should always be arranged so that it is not
dependent on the solder for the whole of its
mechanical strength.
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MATERIALS INVOLVED

Usually in electronic work we are concerned
with joining together metals such as copper. tin,
gold or silver coated wires and printed circuit
track and for all of these tasks the most com-
mon solder used contains 60 per cent tin and
40 per cent lead. The melting point of this solder
is about 190 degrees centigrade and so the tem-
perature of the soldering iron used must be
greater than this.

If an electric soldering iron is switched on
and solder is repeatedly applied to the bit the
solder will not melt until the tip reaches the
necessary temperature, and at first the solder
will have a dull surface appearance and a
pasty consistency. As the temperature rises
further, the solder “flows” more easily and
smoke is given off from the resin flux which is
contained in cores within the solder.

If the iron temperature is excessive the flux
may tend to “spit” and the shiny surface of
the molten solder will turn dull after a short
time due to the formation of oxides. The resin
cores in modern solder act as the flux and no
additional flux is required. Under no circum-
stances should acid or other corrosive fluxes be
used for electronic work.

SOLDERING IRONS

Experienced workers often have two or more
irons to cover the various applications that arise
but for the beginner a conventional electric iron
of about 25 watts rating is about ideal, The bit
diameter at the tip should be not more than
Smm and the bit should be of the replaceable
type as it “‘wears away” during use, due to the
copper slowly dissolving in the molten sclder.
A useful extra is a soldering iron stand which
also affords protection from accidental contact
and burns. A soldering iron can inflict a nasty
and painful burn if you happen to rest your
hand or arm on it!

Soldering guns and gas heated iréns are in
general unsuitable for beginners. Irons with

Photogragh of an Antex soldering iron with
stand and various bits.
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An Adcola soldering kit complete with solder
spare bits and stand.

temperature controlled long-life iron bits are
available but are more expensive and best suited
to experienced workers.

Always use resin cored solder which is avail:
able on reels of various sizes and comes in a
range of thicknesses. The usual gauges pre-
ferred are 18 to 22s.w.g. and the finer gauge of
22s.w.g. is excellent for modern printed circuits.
integrated circuits and Veroboard.

TINNING

For a good soldered joint the surfaces shouid
be tinned (Fig. 1). This is done by heating the
material, say a copper wire, with the soldering
iron and touching the solder on to the wire
surface. If the copper surface is dirty or greasy
the solder will not make a good thermal contact
and will not melt easily. Even when it does melt
the solder will not flow on a dirty surface and
will tend to form into a small globule, Fig. 2.

As copper oxidises very easily when heated,-

even by starting with a clean surface it is pos-
sible for new oxide to hinder the tinning pro-
cess. To prevent this we use a flux contained
in cores within the solder so that the solder and

The Litesold Conqueror iron with stand and
spare bits and stand.
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Two examples of bad joints. The photograph
on the left shows a dry joint to a tag (see Fig. 2a).
While that on the right a dry joint caused by
moving the wire before the joint is solid.

flux are applied simultaneously in the right pro-
portions.

Some components and leads may be pre-tinned
by the manufacturer but if these are dirty or
greasy it usually pays to scrape the surface
clean and tin again. :

A problem that often results in poor soldering
is surface contamination of printed circuits and
Veroboard ‘due to the effects of handling and
moist fingers, etc. The cure here is to thoroughly
scrub, wash and dry the board before use. A
heated hair dryer is useful for drying the boards
before use.

MAKING THE JOINT
When both surfaces have been tinned they

Two photograpl:ls showing how to afix a
resister and insert connecting pins. The soldered
joints show how a good joint should look.
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Fig. 4 Example of bad mechanical contact. Fig. 5. lllustrating use of a heat shunt with

sensitive components (e.g- diodes -or
transistors).
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Fig. 6. Home-made heat shunt.
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should be placed in contact in such a way that
the area of contact is as large as possible (Fig.
3). Wires may be twisted together or bent round,
or over, the item to which they will be attached.
The soldering iron, carrying a small amount of
fresh solder, is'applied to the parts, to re-melt
the solder on the tinned surfaces, and at the
same time a small amount of cored solder is
applied to the heated joint.

This extra solder should flow easily and once
this has occurred the iron is removed and the
joint allowed to cool naturally. The joint must
not be disturbed as the solder ccols down since
this tends to fracture the solder as it solidifies
and a “dry joint” results. This is usually apparent
by the surface, which appears crystalline or dull
rather than bright.

The making of good joints requires practice
so do not be upset if your first attempts are not
correct. Always keep your iron clean and re-
move excess solder by wiping the tip on a moist
piece of felt at regular intervals. Never allow
your bit to become contaminated with excess
flux or flakes of oxide from the bit surface. As
the bit “wears away’ restore the shape of the
tip by filing (with the iron cold} and then re-
tin the tip as the iron warms wp. Always replace
worn tips and never allow the bit to seize up—
this makes replacement difficult later on.

Remember that most electronic components
can be permanently damaged by excessive heat-

ing. Use a pair of pliers or other heat shunt to
protect sensitive components such as diodes and
transistors (see Figs. 5 and 6). It is usually safe
to take (say) 2-3 seconds for a normal joint with
an iron at the correct temperature. If your joints
take much longer ‘than this examine your tech-
nique and check that your surfaces and iron are
clean.

The sketches and photographs illustrate the
main points and should be studied carefully
before trying out your first few joints. Remem-
ber, practice makes perfect—never be satisfied

~with a poor joint. =

REMEMBER

Clean both surfaces—avoid greasy hands
on printed circuit boards.

Tin surfaces—iuse a minimum of solder.
Arrange a good mechanical contact area.
Clean iron bit—'wet" bit with solder.
Apply iron to the joint to heat both paris.
Apply solder to joint, not to iron. (A small
amount of fresh solder, on the bit, heips to
give good thermal contact with the joint).
Use a heat shunt as required.

Remove iron when solder flows freely—
avoid excess heating.

Allow joint to cool withouft movement.
Examine joint for quality.

Remove surplus solder from bit.
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LETTERS

Mathematical Error

In the For Your Entertainment,
column Sept. 74, Adrian Hope
gives the result of the calculation
11-2+4X2 on an electronic cal-
calator as 26. However, this is the
wrong result!

As any schoolboy will tell you,
multiplication and division take
precedence over addition and
subtraction {(i.e. are performed
first), so the correct answer to the
above sum is 17.

To obtain this result from the
calculator, one would have to
arrange the calculation fo
4X24+11—2 which is contrary to
Mr. Hope’s idea of entering the
calculations in the order written.

I have yet to be convinced that
there is a better system than the
“reverse polish” one wused by
several manofacturers, whereby
the operation is entered after the
figures; the calculation becomes
114+2—-4+2XxX 4.

Dr. L. K. Livingstone
Harringay, London

When I went to school the rule
was that multiplication and/or
division had to be worked out be-
fore addition or substraction and
could be considered as “bracket”
operations.

Thus Adrian Hope’s free flow

logic example 11—2+44 X2 should

according to the rules be inter-
preted as 11—2+(4X2)=9+8=
17.

Not 10 or 26, the answers he
obtains; to get the answer 26 the
sum would thave to ° be
(11—2+4)X2.

Unfortunately it matters not if
you use a calculator or pencil and
paper if you don’t know the
rules, you wont get the right
ANSWer.

W. G. Jenner
Bulkington, Warks.

Everyday Electronics, November 1374

We thank you for your mathe-
matical observations and remind-
ing us of a basic mathematical
rule that multiplication (and divi-
sion) should be carried out before
addition and subtraction in a
Sum. -

As the sum was originally
printed, the answer is of course a
wrong one. Brackets enclosing

-the first three digits were omitted

in error, which is obvious from
the text. The correct way of writ-
ing the inlended sum is
(11—2+4) X2

Announcement

I would be grateful if you
would announce that a Radio
Amateur’s Course is being rum at
the South Gwent College of
Further Education, Nash Road,
Newport, on Wednesday evenings
from 6.30 pm. to 9.30 p.m.

Associated with this counrse is a
Radio Constructors’ Course on
Tuesday evenings.

D. A. R. Dobbins
Vice Principal
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// By Alistair MORGAN
Draws one's attention
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//td a remotely situated
~ “ringing” telephone.

HEN a telephone is installed 1t %-
it can become something of an incon-
. venience in that the bell is not always audible.
This becomes especially apparent if (after one
has had much trouble from the wife!) the
hobbyist decides to remove his treasures from
the kitchen table to the garden shed and alas,

il away from the phone.

The “Telephone Remeote Monitor” described
here will mean an end to all those moments of
thinking ““is that the TV or our phone,” more 50
if you have a large house or where an occupler
is hard of hearing.

It must be stressed that the Post Office will not
allow tampering of any kind with their installa-
tions, the idea therefore had to be based on a
system which does not contravene their wishes.
It was decided to “pick up” the rings with a
microphone and furn the received signal via
an amplifier and slave relay into an electronic
switch.

The switch can then be used to operate a
lamp, bell or any device suitable to the user.

CIRCUIT DESCRIPTION

The circuit diagram of the unit is shown in
Fig. 1.

Signals received at the input socket SK1 from
the microphone MIC1 are fed into the amplifier
via capacitor C1. The amplifier proper is a two-
| I stage d.c. coupled circuit in the common emitter

mode, whose output operates a relay, which in
f! furn can switch on lamps, bells or any other
1 transducer the user employs.
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he load in the collector circmt of common
emitter amplifier TR1 is a 2-5 kilohm potentio-
meter, and as it is directly coupled to the base
circuit of TR2 it alse governs TR2 base/collector
current. As the resistance of this potentiometer
is reduced the collector current in TR2 increases,
thus providing us with a “sensitivity” control to
facilitate final setting up.

The relay employed here has a coil resistance
of 700 ohms, but this can vary from 500 to 1,000
without complication, as the operating current
of TR2 is ample. Diode D1 is wired in parallel
with this coil to stop any back e.m.f. affecting
TR2,

Due to the basic “on/off’ function of our
amplifier an elaborate power supply is not re-
quired. Therefore, the 8 volt a.c. output from
the transformer (T1) is earthed at one end, the
other being fed to the anode of a BY127 recti-
fier. The half-wave output at the cathode of this
diode is then simply applied to the 2,000xF
smoothing capacitor C2. If required a 240 volt
neon could be wired i parallel with T1 primary
to provide an on/off indication.

s -
ESTIMATED COST*.

F&\DA“‘CE OF COMPONENTS

oNLY including V.AT.

£3.60
excluding case |

*Based on prices prevailing at
time of going {o press j
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Fig. 1. The circuit diagram of the Telephone Remote Monitor.

THE MICROPHONE PLATFORM

The microphone was mounted on a platform
of 25mm plywood cut to suit the base outline of
the telephone and then stained and polished to
match the telephone table. Details of the plat-
form are given in Fig. 2.

CIRCUIT CONSTRUCTION DETAILS

The circuit board is made from a small piece
-of 0-1in matrix Veroboard 16 holes by 9 strips;
the size and number of components permit such
small dimensions. The copper track covering the

ﬁ

’Eomponents....

Resistors
R1 390k 3
R2 1-5kQ2 SEE

W £10% carbon SHOP
TALK

Capacitors
C1 0-01uF
C2 2,0004F elect. 12V

Semiconductors
TR1 BC107 silicon apn
TR2 BC107 silicon npn
D1 BAY91 or similar small silicon diode
D2 BY127

Miscellaneous
MiC1 moving coil or balanced armature
microphone {40 to 300 ochms)
PL1/SK1 co-axial plug and socket
VR1 2-5kQ skeleton preset potentiometer

RLA1 6V to 12V operated relay, coil re-
sistance 500 to 1000 ohms, with at
least one set of normally open
contacts. :

T1 mains to 8V bell transformer.

Metal box approx. 115 x 90 x 55 mm, 6BA
fixings, connecting wire, screened lead—
length as required, Veroboard 16 holes by

9 strips, mains iead and fused three pin plug
t (1 amp fuse). J
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last 3 rows was removed to allow instlated fixing
to the case.

All components are mounted as shown, and
6 lengths of wire fixed io allow connection to
other components separate from the board.
Care maust be taken to ensure no heat is allowed
to reach the semiconductor devices, also care
must be taken to wire in the diodes, transistors
and C2 with correct polarity.

The mounting hole is drilled for 6BA clear-
ance. The wiper of VR2 contact is cut short and
a short length of sleeved wire used to reach the
connection to the base of TR2. The four flying
leads to various other components are initially
cut at a reasonable length and later cut to appro-
priate lengths. Due to the shorimess of input
leads these can also be single connecting wire—
scréeened lead was not found essential inside the
case.

Ensure on final assembly that the hoard is
sufficiently raised from the floor of the box to
prevent shorting. When all components are fitted
in the box and wiring is taking place ensure a
good earth from the mains plug to the case.

SETTING UP PROCEDURE

When the construction is complete, it is a
good idea to carry out a few d.c. checks to make
sure nothing is wrong.

The completed prototype with lid removed.
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TELPHONE
revore [MONITOR

~ CABLE CHANNEL &mm x6mm COVERED,
- WHEN CABLE IN PLACE, BY STRIP OF —— = 5

MASKING TAPE \ e

e

HOLE T0 SUIT MICROPHONE
" DIRECTLY UNDER BELLS

- - FRONT

— e —

—

TAGS NOT CONNECTED
T0 BOARD UNDER

- u
| . x - SCREENED
; LEAD T0 M1
(4
TRI,TR2
UNDERSIDE VIEW

T0 MAINS V1A
FUSED PLUG

DIRECTION OF COPPER STRIPS ON UNDERSIDE
—NO BREAKS ARE M

Fig. 3. Layout of components on the Veroboard and com-
plete wiring up details within the case.
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Wire the microphone to a piece of coaxial
cable, the length you will require, and terminate
the other end to the co-ax plug. Turn VRI1 to
maximum and plug in the microphone.

Plug the unit info the mains supply, and if
you have incorporated a neon indicator, check
that it is glowing. Measure the voltage at the
positive terminal of the smoothing capacitor,
with respect to earth. This should be around
11 volts (the transformer secondary is rated at
8 volts but the capacitor charges to the peaks).

Adjust the slider of VR1 to a point at which
the relay will be heard to switch. Connect a
small battery and lamp in series with two
normally open contacts on the relay. With the
lamp om, slowly rotate VR1 until it just goes out,
making sure that the relay is not “chattering.”
At this stage it is possibie to blow into the micro-
phone causing the lamp to glow in sympathy,

The unit is now ready for use. With the micro-
phone fixed in its housing and the metal box
finished in the painted shade of your choice the
monitor is both useful and discreet. =

M T S SO G

...Countter Intelligence

it a new guise. Why I am tanta-

i

BY PAUL YOUNG

A retailer discusses component supply matters.

Ay
COMPETITION
I kNow many of my fellow

component sellers tremble at
the arrival of a new com-
petitor and quite needlessly! I do
not myself, I welcome the new-
comers. This is not being com-
placent, I have always under-
stood that a little fair and healthy
competition is a good thing,
keeps us on our toes so to speak.
Not that the majority of my col-
leagues are not on their toes al-
ready, they are, but a far greater
danger than another rival, is the
attraction of another hobby.

Now I think that electronics is
one of the most facinating hob-
bies in the world, and we shall
only lose supporters if they suffer
from frustration. I need hardly
say that the most likely cause
of frustration will be difficulty in
supplies. A bigger choice of sup-
pliers means less likelihood of
this coccurring.

After all I am always telling
my readers, that they will not
get all their requirements from
one source and despite the profu-
sion of wonderful names that ap-
pear in the journals, like Tran-
nies and Trampus and Ziggies,
none of my friends have reported
a falling off in business. All of
which bears out my contention.

““NEWCOMERS

There are I notice, two new-
comers which I find most interest-
ing. One is Tandy, the other
Doram Electronics. The group be-
hind Tandy is “The Radio Shack”
of America, and they in effect
sell a franchise. One could almost,
say, that Tandy is to the elec-
tronic components trade what the
Wimpy Bar is to the restaurant
business.

I have ‘several friends in dif-
ferent parts of the country and
most of them report a Tandy
opening near them, indeed one
has just opened up within about
two miles of us. Having heard
so much about them, I naturally
went along and bad a look. They
have a very impressive catalogue
and their goods are nicely pre-
sented. Their wares all seem to
be pre-packed and if I venture
any criticism it is that their
prices seem rather high. Certainly
6 yds of single microphone cable
for £2-88 plus V.AT. seems
excessive.

However 1 have no doubt they
will put that right, perhaps even
before this article goes into print.

My other newcomer is even
more intriguing because Doram
Flectronics is our old friend
Radiospares or R.S. Components
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lized, is because a few years ago,
their directors were even con-
sidering the same course of
action, and 1 was particularly
flattered, that they came to ask
me my opinion. For the record,
what I told them was this. “With
vour excellent organisational
ability if anyone can make a suc-
cess of this venture your firm
capn, but I think you might come
unstuck’”. The directors thanked
me politely and said they had
reached the same conclusions.

DOWNFALL

When I made my prognostica:
tion, the LT.T. business was very
much in my mind. They had had
the same idea and produced a
splendid catalogue running to
over 1,600 pages, but in just
over two years they wound it up.
However, I feel sure my R.S.
friends will make a success of
Doram Electronics, the only thing
that puzzles me, that they should

-have thougbt it worth their while.

I wonder, do they really think
that the floors of electromic com-
ponent dealers are covered in
gold, and that we swop our Rolls
for a new one every time the ash
trays are full? For a firm with
a turnover exceeding the six
million mark, can it boost the
turnover all that much? I doubt
it, but in the meantime yon the
hobbyist will benefit and I trust
we will not suffer, and so, to
“The Rivals’”, welcome!
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By Eric MOORE .

A simple circuit to provide timed delay of wiper operation.

BE circuit described -in this article has
proven itself very useful—indeed almost a
necessity—in a climate such as our own where
drizzle and fog occur frequently. Driving in
drizzle and fog means that the car windscreen
wipers have to be switched on and off repeatedly
or left on causing rubbing and scraping which
in time causes annoyance and distraction.

The circuit shown in Fig. 1 has worked satis-
factorily for over six months and has coped with
the worst weather without requiring any atten-
tion at all, The system is suitable only for cars
which ‘have self parking, single or two-speed
wipers.

CIRCUIT

In order to keep thé explanation short the
internal description of the NE555 has been
simplified so as to show the basic principle of
operation.

The two resistors R, and R; (Fig. 1) make up
a potential divider holding input a of the com-
parator at a constant voltage. The output of the
comparator is zero therefore the two transistors
TR1 and TR2 are switched off.

As the capacitor Cl charges via VR1, VR2 and
VER3 the voltage on input b of the comparator
approaches the voltage on a; when e and b are

Ijs-i 4R8

[ONE_WiPE]

ICY nesss

Dt
IN&OO1

1o
= COMPARATOR

2y
Fsi s2
ONJOFF

Fig. 1. Circuit diagram of
the Windscreen Wiper

; Controller. Circuitry of
QN‘ IC1 is representative
: only.
RLAZ
. No
——C

ov
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equal then the comparator gives an output to
TR1 and TR2, the two transistors swing over to
the conducting state, the relay RLA operates
and the capacitor begins to discharge.

The discharge time, hence the relay hold on
time, is a function of (VR3XC). The comparator
senses that thé two inputs are mot equal and
returns to the originat state. The rest time
between pulses is governed by (VR1+VR2+
VR3) XCl.

Variable resistor VR1 sets the pulse rate of
the cironit; VR2 merely sets the fastest running
speed and should be set to give a speed eguat
to or slightly slower than the car’s wipers. The
hold on time of the relay is determined by VR3
as previcusly described.

It was found that if for some reason an extra
wipe was required eg., a passing car wets the
screen—a push-button can be connected in
parallel with VR1, which shorts it out and pro-
vides a single wipe after @ short delay (S1).

CONSTRUCTION AND SETTING UP

Assemble the circuit on a piece of 0-lin
matrix Veroboard as shown in Fig. 2 and mount
the circuit in a diecast box along with VR2 and
VR3. Use a socket to mount IC1 and plug in the
i.c. after checking all wiring. The setting up of
the circuit can thankfully be done before instal-
lation in the car. Set all the presets to about half

Components....
Capacitor SEE
C1 150u elect. 15V ;s‘ll(’l)
St e R UL
VR2 10kQ multiturn preset) (Skeleton or t.v.

VR3 10k multiturn preset > type could be
] used)

Switches
S1 s.p.s.t. push to make push button
S2 s.p.s.t. toggle switch

Integrated Circuit
IC1 INES55 timer and holder

Miscellaneous :

LP1 12V 0-1 amp panel mounting lamp and
holder

FS1 1 amp fuse and holder
RLAZ2 12-24V, 110Q (minimum) refay with
one set of normally open and one set of nor-
mally closed contacts rated at 7 amps or two
sets of each rated at about 5 amps. Die cast
case 115 x 90 x 55mm, connecting strips 4-way
and 6-way, 4BA fixings, heavy (10 amp) con-
necting wire for relay contact wiring, ordinary
connecting wire, aluminium if required for
dash mounted panel. Veroboard 12 holes by

24 strips, 0°1 in. matrix. J
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travel, wire in the control panel (Fig. 4) and set
VR1 to its lowest resistance. Make sure the
relay is connected between pin 3 (IC1) and the
positive rail. Connect a 12V battery, observing
polarity, the relay should be clicking in and out
slowly.

First adjust VR3 so that the hold on time is
around !» second, as this is all the time needed
to start the wipers. Next adjust VR2 until the
relay is operating approximately as fast as the
car’s wipers. The unit can now be fixed into
position.

~INSTALLATION AND WIRING

A convenient place under the. bonnet, close
to the wiper motor if possible, should be found
to house the unit.

The only compenents inside the cab of the car
are VR1, which can be calibrated directly in
time, S1, LP1 and S2. These can be mounted on
a single panel and wired to the control box as
shown in Fig. 4.

To wire the system into the car first look in
the handbook and see whether the system em-
ploys a permanent magnet or field coil motor, i.e.
three- or two-wire connection to the motor. Two-
speed motors are dealt with later.

For the two-wire system simply connect to the
two wires from the panel switch (wiper switch)
and connect to the normally open contacts of
the relay.

For the three-wire system identify the ground
wire on the back of the wiper switch. Switch on
the ignition and switch on the wipers. Pull off
one of the other two wires until the one is found
which does not interfere with the running of the
wipers, mark it as being the normally closed
wire. To check that the correct wire has been
found switch off the wipers and observe their
position on the windscreen when they come to
rest. If the correct wire has been chosen then
they will stop at any position on the screen ie.,
the self-parking facility has been removed.

Photograph of the construction and wiring of
the prototype unit.
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e e - = mounted on the Vercboard.

CASE NOT CONNECTED TO CIRCUIT
IN ANY WAY

RLA1 (Nc)

RLA2 {No}

CONNECTIONS 10
WIPER WIRING

" —
A vl G B Y B CONNECTIONS TO DASH
. "= MOUNTED PANEL AND
SUPPLY
J n F
No=NORMALLY OPEN
~ve SUPPIY. Nc =NORMALLY CLOSED

Fig. 3. Layout and wiring of the main unit. Letters on the con-
necting block tie up with Fig. 4.
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Fig. 4. Layout and wiring of control panel.

Next insert the normally closed relay contacts
‘between the normally closed wire and the tag
from which it was removed on the switch. Then
insert the normally open conbacts of the relay
across the two remaining tags/wires.

TWO SPEED WIPERS

If the car is fitted with a two-speed field coil
motor there may be three wires from the motor,
however none of these will disconnect the self-
parking only. In this case connect the normally
open contacis across that tag/wire which affects
both speeds (i.e., stops the motor completely
when removed) and that which affects the fast
speed only.

Cars with two-speed permanent magnet
motors will have four wires connecting the
motor. The procedure is the same as for the
three-wire system mentioned previously except

that the ‘“two remaining tags/wires” will now
be three and the necessary pair will need to be
found by the following process.

Connect one contact to the tag/wire which
prevents all motor operation when removed
and the other to the tag/wire-that prevents fast-
speed operation only.

Connect the positive and negative wires from
the unit to earth and the ignition switch, observ-
ing correct polarity, and switch on.

The control cannot be damaged by switching
on the wiper switch whilst the control is in

.- operation. The wiper switch will simply override

the control.

The system cannot be used with some card
fitted with wipers the speed of which is con-
tinuously variable. &
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‘Ruminations

{ By Sensor

Don’t abandon ship

SCANDINAVIAN company
is manufacturing an equip-
ment for use in small sea-
going craft, particularly fishing
boats, which gives the skipper
a visual indication of the stresses
and strains vpon his vessel. I
gather that the information is
presented on a small screen
located on the bridge to which
signals from sensors in strategic
pesitions throughout the vessel
are routed. g
The purpose of the installation
is to present the skipper with an
accurate picture of the effect of
wind and waves at any given
nioment. He can thus change
course, or speed required, so as
to operate most effectively, with-
out jeopardising his craft. The
equipment is said to be both
cheap and reliable.

The system takes some of the
guesswork out of sailing—al-
though it is hardly fair to des-
cribe a skilled seaman’s know-
ledge of the effects of bad
weather upon his ship as “guess-
wotk”. But nevertheless, listening
to the creaks and groans of a
small craft in heavy weather and
interpreting these sounds and
vibrations in the light of his ex-
perience, has been the skippers
only method of staying afloat and
profitable -until mow.

For some years now, large air-
craft have carried bad weather
radar for the purpose of warning
the pilots of what lies ahead so
that he may change course to
avoid it. I do not knmow of any
stress-monitoring equipment cur-
rently in use in commercial avia-
tion, but there may be such.

Home James

It is reasonable to suppose that
the systems I have described
could be coupled intc a small
computer together with data con-
cerning economic speed, desired
course, estimated time cof arrival,
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maximum working stress and
other necessary parameters so
that a suitable course would be
computed avtomatically. It would
then be just a small matter of
feeding this computed course into
an automatic pilot and sitting
back with a chocolate biscuit and
a stewardess for company.

. Of course the more complex
the system becomes the more
prone it is to breakdown and the
more limited it’s use due to the
cost factor. There are probably
few fishing boat skippers who
would allow a bundle of elec-
tromics to take the helm although
they might be reluctant to leave
port with a defective radar set,
for radar has proved its value
over the years. The simple
system is obviously right for the
small craft, the sophisticated all
singing all dancing version is per-
haps apprepriate for the expen-
sive jet airliner.

Anything which makes life
safer and more comfortable for
those who sail the seas or fly in
the sky in adverse weather con-
ditions, is to be welcomed.
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HOME-MADE

ELECTROSCOPE

Last month we did some experi-
ments with static electricity and
found that a charged plastic film
will make your hair stand on end.
Now we will find it rather incon-
venient to stick our head into
something every time we wish to
test for the presence of static
electricity! What we need is a
simple gadget that will test for
us. It is proposed to describe two;
a simple one and one more sensi-
tive one.

Find a small metal tin—tobacco
tin, pill tin, or similar-—and in the
centre of the lid punch a small
hole with a nail.

Through this hole pass a piece
of stff wire about 15mm long,
with a small bend at the end, see
Fig. 1. Now solder the wire
securely to the underside of the
lid so ‘that when the lid is re-
placed on the tin, the wire sticks
straight u

Flg. 1 Fuxmg-a piece of stout
wire to tin lid.

Cut some narrow strips of
tissue paper and stick them
across the top of the wire, this
way and that, so that they form
a tuft hanging down 8mm or soc.
Uhu glue or balsa cement are
ideal. The electroscope is now
ready, Fig. 2.

Lay a piece of plastic film on
the table, rub it vigorously with

a woollen cloth, then stand your .

electroscope on it. Nothing hap-
pens! However, if you pick up
the film with the electroscope on
it, the tufts will 8y apart, just
as your hair did, and can be used
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Fig. 2. Shows the strips of
tissue paper attached to the
stout wire.

at any time to indicate the
presence of static electricity.

This must give us cause for
thought— clearly, we must revise
our opinions to what .actually
happened when we passed amn
electrified film above our heads.
If you will repeat the experiment
you will see that the individual
hairs of the head are not simply
Lifting up towards the charged
film, but are also moving away
from each other.

Remembering that like poles
repel, we can say that because
the tufts on the electroscope
(and the hairs of the head) are
repelling each other, all must
have the same electrical charge.

The thoughtful reader will
point out that the hairs of the
head have not beea rubbed, nor
are they in contact with anything
that was rubbed, as is the electro-
scope, but I will leave you to puz-
zle over that one while I describe
the other electroscope.

For this you need a larger tin
screwed to a wooden block.

Next obtain a small glass phial
such as tablets are sold in, with
a small cork to fit, and some of
the alwminium foil that is found
in cigarette packets, Wrapping
foil will also do, but as it is not
so thin, the electroscope will not
be so sensitive.

Carefully remove the tissue
backing from the foil and cut two

S

finc strips 35mm long and about
3mm wide. Cut the cork down
the centre and sandwich the
strips of foil between the two
halves of the cork, including a
50mm length of stiff wire. Fig. 5.

Fig. 3. Making the cork assem-
bly for the second electro-
scope.

Now place the cork-in position
so that the foil strips hang inside
the phial and the wire sticks out.

Drill or punch a hole in the
protective tin big enough to take
the phial and glie it into place.
The electroscope is now ready
and the two leaves of aluminium
strip will move apart whenever a
static charge is brought anywhere
near the wire. Fig. 4.

Fig. 4. The completed more
sensitive electroscope.

Everyday Electronics, November 1974




= NEXT MONTH...

DATA CHECK CARD

Just the-information you need on a handy
eight page, three fold pocket check card.

It's inside next month's issue, make sure of
yours—place an order at your newsagent now.

ULTRASONIC
REMOTE CONTROL

A control system that will switch aimost
o anything on and off from a remote position
Tl by means of an ultrasonic transmitter and
receiver. Battery operated, requires no licence
and no interconnecting wires.

ACROSS THE RIVER

A great game for young-
sters, solve the farmer's
problems with our simple

DEC. ISSUE
ON SALE
‘MID NOV.
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A very simple unit to
replace the battery in
your transistor radio.

N MANY households, mains powered broadcast
l receivers have now been replaced by the
larger type of battery powered transistor port-
able receiver. These have the advantage of
being relatively small, and inexpensive to buy,
as there are no trailing wires are easily trans-
ported from one room to another. They can of
course -be used away from home, as they arc
independent of mains power.

The main disadvantage of these sets is that
they are relatively expensive to run. A modern
transistor receiver requires only a couple of
watts of power, and if run from the mains would
cost only about one penny {lp) per 500 hours
to run.

Battery operation would cost many times more
than this. This is especially so if the set is only
used occasionally, as the battery will bave a
limited life (shelf life), regardless of whether it
is used or not.

This article describes a 9 volt mains power
unit which is the same size as the popular PP7
battery, and will fit into the battery compartment
of any radio which uses this battery or a similar
size battery such as the PP9. This enables the set
to be mexpensively run from the mains.

Since the power unit simply plugs into the
receiver in the same way as a battery, if at any
time it is' required to use the set on battery
power, say to take on holiday, the eliminator is
merely swopped for a battery.

The only modification required to the receiver
with which it is to be used, is to cut a small
notch in the back of the set, through which the
mains lead can pass.
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T it

BATTERY

INATOR

BY R.A.PENFOLD

Obviously, in order to be economically viable
the unit must have a reasonably low initial cost,
or the advantage of cheap mains power is lost.
This has been achieved, as the total cost of the
prototype was about the same as a 9 to 10 month
supply of batteries. Therefore, after about a
year of use, the initial cost should have been
more than recovered.

For anyonc involved in the design or con-
struction of battery operated equipment, a small
mains power supply unit such as this is very
handy to have around for testing purposes.

THE CIRCUIT

A circuit diagram of the Battery Eliminator is
shown in Fig. 1.

Transformer T1 is a mains type with an 18
volt centre tapped secondary. Therefore between
the centre tap and each extreme of the
secondary winding there is a voltage of 9 volts;
this can be considered as two 9 volt windings in
series.

Diodes D1 and D2 are arranged to provide
full-wave rectification.

If we consider the output from the upper
secondary of T1, this will give an a.c. output, as
shown in Fig. Z(a). Diode D1 will allow positive
pulses to pass. but will block negative ones. The

ESTIMATED COST*

R ‘
‘:gx\Q,ANC OF COMPONENTS

oNLY including VAT

£1.70

*Based on prices prevailing at
time of going to press ;
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Fig- 1. The circuit diagram of the Battery Elimina-
tor. :

output from DI will therefore be shown in
Fig. 2(b).

Diode D2 will rectify the output from the
lower secondary in the same way, but there is a
slight. difference, since this winding goes in the
opposite direction, downward away from the
centre tap.

The output from D2 is shown in Fig. 2(c), and
the combined output of D1 and D2 in Fig 2(d).

While this output is d.c,, it is a pulsating d.c.,
and is not suitable to power a radic in this form.
Capacitor Cl is a smoothing capacitor.

A capacitor has the ability to store an elec-
trical charge, and CI therefore charges up on the
peaks of the output from D1 and D2, and dis-
charges during periods of low output. This gives
an output as shewn in Fig. 2(e), which is almost
level d.c., with only a small ripple content.

rComponenfs i G
- Resistor

R1 8200
W < 10% carbon

SEE

SHOP
TALK

Capacitors
C1 1000.F 16V elect.
C2 10xF 16V elect.

Semiconductors
D1 IN4001
D2 IN4001 s
D3 BZY88C10, 10 volt 400mW Zener
TR1 2N3403 or 2N3405 silicon npn

Miscellaneous

T1 Mains/9-0-9V 100mA secondary Vero-
board, 0-1in. matrix 20 strips x 17 holes:
connecting wire; hardboard for case: ex-
hausted battery (for connector plate); length
of mains lead; fused mains plug.

-
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VOLTS s

(c)

{d}

TIME S 30
(e}

Fig. 2. Waveforms at different parts of the circuit
—see text for details.

The output from the mains transformer is 9

volts rm.s. and the peak value of the output is -

nearly S0 per cent more than this. The unloaded
output across Cl will be about 13 volts, which is
too high to connect to piece of equipment in-
tended for 9 volt operation.

Under load conditions this voltage will drop,
but most transistor radios use class B output

stages, which under quicscent conditions have a :

very low current consumption, and would cause
little voltage drop.

A simple methed is used to reduce the output
voltage under low load conditions; R1 and D3
form a simple shunt regulation circuit, and give
a stabilised potential of 10 voits at the base of
TR1 which is used in the emitter follower con-
figuration. The output potential of this type of
circuit is the same as that at the input, minus
about 0-7 volts for a silicon transistor, as is used
here.

By stabilising the input voltage at the base of
TR1, the output at its emitter will also be
stabilised. =

The output impedance of an emitter follower
is low, and so the circuit will easily supply the
required current (about 100mA maximopm).
Capacitor C2 is required to smooth noise spikes
produced across D3, as these would otherwise
appear across the output.

The output voltage will be about 9-3 volts
(10V—0-7V), although this is subject to slight
variation due to the tolerance of the Zener diode.
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MAINS

DIRECTION OF COPPER STRIFS
ON UNDERSICE
Fig. 3. The layout of the components on the

topside of the Veroboard. There are no breaks on
the underside.

Photograph of the completed prototype cém-
ponent board.
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The prototype unit in case ready for
fitting into the radio cabinet.

The prototype unit fitted in the battery
compartment of the radio.
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This is about the same voltage as is given by a
fresh battery.

An added bonus of the stabilisation circuit is
that it will virtually eliminate the ripple present
on the voltage acress Cl, giving an almost pure
d.c. at the outpuf.

CONSTRUCTION

All the components are mounted on 0-1lin
matrix Vercboard size 20 strips by 17 holes as
illustrated in Fig. 3. There are nc breaks in the
copper strip on the underside.

Two of the holes in the panel are emlarged
using a No. 31 twist drill. to enable them to
accept 6BA mounting bolts for T1.

The transformer flying leads are cut to length,
and soldered to the appropriate pecints on the
panel. The remaining components should then
be mounted and soldered into position.

A soldering iron with a miniature bit is really
required for use with 0-lin matrix board, and
even then care must be taken not to short circuit
adjacent copper strips with any excess solder-
Remember to use a heatshunt when soldering
TR1 in place.

A mistake in the wiring could easily cause
damage to one or more of the components, and
the completed component assembly should be
thoroughly checked for mistakes and short

CASE DETAILS

In crder to leave 1o exposed mains wiring, and
to make the unit a snug fit inside the batiery
compartment of the radio, the device should be
housed in a wcoden case built to the same
dimensions as the battery it is to replace. Hard-
board pinned and glued will make a suitable
case,

The component panel is secured to one face of
the case by means of the transformer mounting
bolts. The top ¢f the case is salvaged from an
exhausted battery top (the part containing the
connectors). With the component panel fitted in
place the appropriate two wires should be
soldered to the connectors and the top panel
secured. The mains lead should be led out
through a hole in cne of the side panels.

Most battery operated receivers have a
removeable back, or a battery compartment
with a removeable back, in order to facilitate
battery changing. This back should be removed
and a small notch made at a strategic point in
cne edge, through which the mains lead can pass
when the back is replaced. The notch is easily
made using a file, or a fret saw.

The Battery Eliminator then just plugs into the
receiver in place of the battery. The unit gives
a very pure output, and when the prototype was
tested, no mains hum was audible on the output

circuits before it is connected to the mains.

from the receiver. &
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Photo-cells

First of all, my apologies for
what might seem a rather open
ended question. T took up an in-
terest in electronics a long time
ago and amongst other things
learned a bit about how to use
photo-cells — which were quite

large devices in vacuum tubes.
Nowadays these do not seem to be
used at all and a new range of cells
has appeared. Could you, briefly,
outline the advantages and differ-
ences between the new cells and
the old types?

The type of cell you were
familiar with was of the photo
emissive type. When light fell on 2
plate of selenium inside the
vacuum tube the metal would give
off a few electrons. There was a
second electrode in the tube
{usually a single rod) which was
maintained at a high voltage and
this would attract the discharged
electrons. As the electrons hit the
rod they would give rise to a small
electric curremt that could then
be amplified. You needed a high
voltage and quite a high degree of
amplification for low light levels
—the main drawbacks of these
old devices. However they had the
distinct advantage of having a
very fast response.

The most common modern de-
vice is photo-resistive cell which
operates on an entirely differeat
principle. It contains a material
called cadmium sulphide which is
deposited between two electrodes.
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In the dark cadmium is a poor
conductor of electricity but under
the stimulus of light free current
carriers are released and the
material conducts more freely.

The range of resistance varia-
tion is quite dramatic (from a few
megohms down to a few hundred
ohms) and at low resistance
levels the cell can pass a reason-
able current—certainly enough to
operate a2 small relay with no
extra amplification. Because it is
solid there is little danger of
breaking the device and, of course
it will operate at any voltage
below a certain maximum rating.
Its disadvantage is that it is slow
to respond and hence cannot be
used in applications such as de-
tecting the audio signal from a
film soundtrack.

A. faster acting modern device,
which needs a slightly more com-
plicated circuit to make it work,
is the photo-diode (sometimes
called a photo-voltaic cell). There
is a forward voltage drop across
a silicon pn junction (typically
600mV) and this can be made to
vary in level by a small amount
under the action of light. This
voltage is detected and amplified.
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EVERY year the Association of
Professional Recording Studios
holds a two-day exhibition in
London. Although only profes-
sional equipment is on show and
entrance is restricted to broad-
casters, studio engineers and
press concerned with professional
recording, there are always a few
exhibits of wider interest.

It is also one of the most
pleasant exhibitions to wander
round, because the only sounds
being played are over head-
phones and although a few exhibi-
tors have impressive banks of
high-power loudspeakers on dis-
play, they are mercifully silent.
What a change it all makes from
the annual cacophony at Olympia.

CHANGED ATTITUDE

The exhibition also makes am
interesting social comment. Noth-
ing on sale at the exhibition is
cheap, with most multi-track tape
decks and studio mixing consoles
costing many thousands of pounds
a time. The company representa-
tives selling them are usually con-
ventionally dressed and it is
fascinating to  watch  them
greeting long-haired, bearded
youngsters in jeans as bread and
butter customers.

Gone are the days when only a
man in a suit, a starched collar
and a club tie had money to
spend. Nowadays it is more likely
to be the long-haired studio
engineer who will have a cheque
boek and £30,000 cash to spend.

As someone who was once re-
fused a job with BP because T
had no parting in my hair, I am
the first to welcome the dis-
appearance of a few arbitary
prejudices. It may also come as
a comfort to older readers with
electronically talented children,
who regularly fail their school
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exams, to learn that a disgraceful
ignorance of Latin or Greek is no
longer an alltime bar to a
creative career in broadcasting or
recording.

DUPLICATING

But I digress, although rele-
vantly I hope. This year the
Japanese firm, Otari, was showing
some tape duplicating equipment
which is being handled for them
in this country by Industrial Tape
Applications.

As most people realise, it takes
far longer, and thus costs far
more, to duplicate tapes than to
press discs. It also costs more to
prodice a cassette or cartridge
than a flat piece of vinyl. So it is
small wonder that cassettes and
cartridges still cost more than
discs. The real wonder is that
cassettes and cartridges don’t cost
even more than they do.

One way of bringing the price
down is to speed up duplication
and there are various techmiques
around for doing this.

Clearly it would be grossly un-
econdmical to duplicate tapes ofi
the simplest one to one basis—it
would take an hour to dub a C60
or two hours to dub a C120. The
first step is to dub all four
cassette tracks at the same time,
two tunning backwards and two
running forwards. Of course it
makes no difference which way
the tapes are dubbed because the
final product will still be an
accurate replica of the original.

The next step to economy is to
use several (usually up to 10)
slave machines copying from one
master machine. This way ten
tapes are produced in the time
taken to produce one, and by dub-
bing all four tracks at once, the
total length of time is halved. But
this is still uneconomical.

HIGH SPEED

The answer is to run the tape
at high speed through the player
and at commensurately high
speed through the slaves. This
will reduce the time taken to dub
and again {because the relative
speeds are the same), the final
products will be accurate replicas

.of the original.

There are also techniques of
copying the tapes by a magnetic
sandwich method {putting master
and blank tapes together and
blasting a magnetic field through
to imprint a replica of the original
on the blank) but that would be
another digression in the present
context.

The problem with dubbing at
high speed is that the tape be-
comes unmanageable and the
audio frequencies involved be-
come extremely high.

If, for instance, the audic
range recorded om the original
master tape is 40Hz to 15kHz,
then to double the playback speed
and double the recording speed
(to produce a correct speed
replica) will involve handling fre-
quencies of 80Hz to 30kHz.
These may be manageable fre-
quencies, but double the speed
again and the quality of elec-
tronic engineering required starts
to look worrying.

The Otari duplicator uses a
playing machine which runs
1 inch wide master tape round at
the staggering speed of 240 inches
per second. This is incidentally
the kind of speed that tape was
run at around 15 years ago when
someone first had the bright idea
of using ordinary tape machines
to record video.

To cope with the high frequen-
cies needed to record television
they used massive spools and ran
the tape through at frighteningly
high speed. The machine shook
like a spin dryer, behaved like a
gyroscape and cut off anv fingers
that happened to get too close.
Mercifully helical scanning for
video was invented and high
linear tape speeds were 1o
longer necessary.

The way that the Otari inven-
tors have overcome the problem
of handling tape at such high
speed is to forget about take-off
and take-up reels altogether. A
continuous loop of master tape
simply stacks up in a closed bin
like 6lm om a cutting room floor.
Photo-electric gadgetry senses the
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“I MADE IT
Imagine the thrill yow'll feel! Imagine how impressed \
people will be when they're hearing a programme on a =
modern radio you made yourself.

Now! Learn the secrets of radio

. ;

< = /
MYS

ELF”

own modemn transistor ra

and electronics by building J_OI'II‘
jo!

Practical lessons teach you sooner
than you would dream possible.
What a wonderful way to learn—and pave the way to a
new, better-paid carcer! No dreary ploughing through

page after page of dull facts and figures. With this fascinating
Technatron Course, you learn by building?

You build a modern Transistor |
Radio . . . a Burglar Alarm. You |
learn Radio and Electronics by
doing aciual projects you enjoy— |
making things with your own
hands that you'll be proud 10 own!
No wonder it's so fust and casy to |
learn this way. Becausc learming
becomes a hobby! And what a
profitable hobby. Because oppor-
tunities in the field of Radio and
Electronics are growing faster than
they can find people to fill the jobs!

No soldering - yet yoeu

learn fasterthan you

ever dreamed possible.
Yes! Faster than you can imagine,
you pick up the technical know
how you need. Specially prepared
step-by-step lessons show you how
fo read circuits—assemble com-
ponents — build things — experi-
ment. You cnjoy every minute of it!
You get everything you need.
Tools. Components. Even a versa-
tile Multimcter that we teach you
how to use. All included in
the course. AT NO EXTRA
CHARGE! And this is a course
anyone can afford. (You can even

pay Tor it by easy instalments).

. POST
TODAY FOR
FREE BOOK

To: ALDERMASTON COLLEGE
DEPT. BEESS
READING RG7 4PF

Yes, l'd like to know mare abour your course. Ploase sead
me’free details—plus your bigy 75-page book that tells
about all your courses.

So fast, so easy,
this personalised course
will teach you even if
vou don't kmow a thing
today!

No matter how little you know
now, no matter what your back-
ground or education, we'll tcach
you. Step by step, in simple easy-
to-understand language, you pick
up the secrets of radio and elec-
tronics.

You become a man who makes

| things, not just another of the

millions, who don’t understand.
And you could pave the way to a
great new career, to add to the
thrill and pride you receive when
you look at what you have
achieved. Within weeks you could
hold in your hand your own tran-
sistor radio. And after the course
you can go on to acquire high-
powered techpical qualifications.
because our famous courses go
right ap to City & Guilds levels.
Send now for FREE
76 pgae book - see how
easy itis—read what
others say!
Find out more now! This is the
gateway to & thrilling new career,
or a wonderful hobby you’ll énjoy
for years. Send the conpen now.
There's no obligation.
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We don't miss
anything out, so you
won't miss out.

Our 1214 Series stereo equipment comes to youin
kirfom And, as you would expect, coning from Heathkit,
theyare absolutely complete kits. With nothing left out.

Soyouitt have all you need ro build our superb AR-1214
stereorecetver. Orif you'd prefer, a separate amplifier
and cuner (the A A-1214
and AJ-1214).

Theeasyto
understand instrucnl:l){n o
manual yow'll get makes ot o
asscmblg(r bcatﬁifully straightforward. e

And very enjoyable.

And the high performance of the 1214 Series means
you won’t miss out on listening pleasure in any way either

From the stereo receiver,or separate amplifier, you'it
get 15 watts tm.s.a channel, with repreduction so good it
makes many ready-made systems really sit up and listen.

For full details of the 1214 Series, the rest of our audio
range, including speakers,and our many other kirs, just post
the coupon now for your free Heathkir caralogue.

Or callin at the London Hearhkit Centre,

233 Tottenham Court Road.

Heath (Gloucester) Ltd. Dept. FE-114 Bristol Road,

Gloucester GL2 6EE. Tel: (0452) 29451,

'——————a—————&— — . S .t —

i To: Heath (Gloucester) Limited. Depe. EE-114 Gloucester. GL2 65E
' Please send mx oy free Heathkit camalogue.

=
|

e |
B v RS
i - ~ Address I
| B 08 R |
s P s
| : ISP RN Schlumberger [
|

) et casyrems are available with the Heathki Monthly Budger Plan.

-
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APPOINTED STOCKISTS FOR SIEMENS QUALITY PRODUCTS
com nonents fOI‘ prlce-mmded buyers
t - = e ey 3 =
A 100 OF THE BEST i
From our transistor stock RESISTORS E'TECTROLYTIC CAPACITORS
xlal Lnd
ﬂégg ;,’g 33};3‘.5 };‘; Code Walls Ohms Tio2 1010599 106 up qf 6-3V 10V 16V 25V 40V 83V 100V
I 2N3053 26p | BCI59 15p (sea note belaw) o = P e s 5 g
2N3054 S0p BC1618 123pf C 1/3 4-T 470K 13 11 0-9 natt '2-2 s e s T 1p = :n
2N3055 60p | BC1638 12p 235 ¥ 1 E R — = p 90
hEt “g Al e c 12 4710M 1-3 1-% 0-9 nett 7 R, A L e e s
2N3703 19n | BCiesC f5pl C 374 4-7-10M 15 1-2 0-97 nett 10 e s3p 9p 8p 3Ip
gﬂgm 1o | BCiza Bof c 4-7-10M 32 25 1-%2nett # = ;: T4 :: 83: ‘:: ’1‘;3
N0 w skl 2n| MO 2 16-1M 4 33 2:3nett 100 9p 8p Bp 8p 6p 10p 12p 19p
oN3zia 2%p BC212) 12p] ww 1 0-22-3-3q0 1 10 3 220 gp #p Gp 10p 0P 11p 17p 2p
2N&ps2 11p BC214L 14p WwW 3 120K q- s 5 470 9p fep Mp 1ip 13p 17p Z4p 45p
2ZN4443 s2p BC257A 14p 4,000 1p 13p 13p 1Ip 2Wp 25p dlp =
2N5082 420 | BC25sE up | WW 7 1-10K L 10 s 2.200  15p 13p 2Ip 26p 3Ip dlp — —
2N5163 20p C758 30p 2 P T A S
2N5455 32p | BDI3O 90p | Codes: 107000 NS 42 06 PR R = — e e —
40351 43p | BD13t 48p | C = carbon film, high stabllity. low notse. —_—— ==
40362 £4p BD132 52p | MO = me‘tnl oxldeaElechosii TRS ultra fow noise. MINITRON DIGITAL INDICATORS
i [ | % £14»63'; gg]gg g: WW - wire wound, Plessey. [3015F Seven secmen!dﬂarnem comnahgble with standard
o] ot el 195 | Values: All E12 axcapt € :W. € 1W and MO W, 1%9'1:.?8?'\_1[135. -3 and decimal poinl; 9mm characlgis_ln
ACY 17p BF194 15p § E12; 10, 12, 15, 18. 22, 27, 33. 39, 47, 56, 68, B2 and their Suitable BCD decoder driver 7447 £1:15
ACISIR Z3p BFR39 23p | decades. 3415G showing f or— & 1 & dec. pt. £4-20
ACISS 2Tp BFR79 23p | £24: as E12 plus 11, 13, 16. 20, 24, 30. 36, 43, 51, 62, 75. 91 LEDS ht Emitting Diod
AC153K 37p BFX29 33p | and their decades. 5 {Light Emitting Diodes) 2%p
ACIT8 24p agu 27p hoto Cells, each dep
ACI76K 38p | BEYS! 23p 3
s i e o T eroestWAN 105 & 0-080 balow 109 and MO §W 2%. aNTEX SOld(:‘l;lsg ]’;’"5 ST =
i AD#33 ””p C106B1 42: ‘Prices are In pence each for quantities of the CCN240 £2-30 S:::: bits “:
i ADt36 £1-19 C106D1 620 S:Ime ogm-c v'alu% and 'pnwar rating. lN&T Tme‘}
14 1 C b vialues. (gnore fractions ol one penny on total value o
ﬁgm? “é: hc“m :'.'2: sesistor arder). Prices for 100 up in units of 100 only GDRESOLDER BRAID
AD762 40p | Muder £1-35 A
A;zzgou 70p szsggs 80p = -WAVYECHANGE SW]TCHES
AF238 &0p iy %% POTENTIOMETERS CAPACITORS 1 pole 12 way; 2 pole § way
B1 36, MJES21
g 3o | Mibsis  £113 ROTARY. CARBON TRACK, DALY ELECTROLYTIC in cans, Aoy pbole 3way . each 28p
BB1 E305: plastic sleev.
BRI0S vl By vers St Doudle wipers for good conisct a1d | 1o0omF/25V 20m 2300100 £1-56 NUTS, SCREWS, etc.
BB109 13p | S$D4 35 4 5000/100 £2-91 1000/50 41p in lots of 100 each
BCI107A 150 | TiP31A j00  P-20 SINGLE lincar 100 6hms to 4-7 { 5000/25V 62p 000/50 5Tp 4BA NUTS 28p: SBANUTS 280
BC1078 150 P32 £0p megohms, each f4p 5000/50 £1-18 ~ 4B Screws 28p: {7 6 BA Screws 24p
BC10SB $4p TiPUA 80p P.20 SINGLE log. 4:7 Kohms to 2-2 POLYESTER TYPE C.280. fadial 'fhreaded piliars GBA hexagonal
BCoc SRR il ASSS it in i e soni, sach Up, | febfs JoL LG8 mountion. Warte0lp .. pdmuna - e
4
I I 1:,‘: B ﬂ"’, J"lfg E‘,’U/:LOEASNG tin. 4'1;‘52"3‘; 9-01. 0:015. 0- 022, 0-033, 0-047, ea.3p Othet slzes available
' 8C147A 120 | ZTX304 23p faseoum 0-068. 0 2. 4o | ENAMEL COPPER
{ BC1478 135 | ZTx500 1p  JP.23 DUAL GANG log. &7 Kohms | 0-22 5 ; 0:47 B 0- 88 Y s
{ BC1438 126 | ZTX504 5p 1o 2-2 magohms. a8p | 1-0%4p;1- 52|p 2-224p WIRE in 2 cunce reels
i 1005 MORE IN CATALOGUE 7 JP.20 DUAL GANG Loglanlilon 10K, | SILVERED MICA. Working vofiage { 16, 18, 20, 22 SWG 34p
i 3 F R ol lydc achits flozflugs in pFs—2-2 to 820 In 82 stages g; 32:3.‘;@8,_ HASWS “paa 38, 40 5
BAXANDALL SPEAKER KIT JP.20 DUAL GANG antilog 10K only it | DIN CONNECTORS
As designed by P. J. Baxandal! and 48p 1000, 1500 Tp; 1800 8p; 22001“9;2700. v
| described originaily in"'Wireless Warld."  2A DP mains switch for any of above | 3600 12p; 4700, 5000 15p; 6800 20p; Socket Plug
I Simple to assemble, fagtastically good up 5 8200, 10,‘]‘13'259 <X ;x:;l:uu‘gzneaker ::s :;:
results and a greater money saver. Carties  Decadas of 10, 22 and 47 only svallable pE N A ECUME: 5 way audlo 180 12| 15,
10 watis RMS, 15 ochms impedance. Size In ranges above. o 13 0:22, 0-47, 1-0 mFISSV “'”'20:’ Swa; audio 240 |2= 15:
18in x 12in x 10 in. Complete kit, includi Skeleton Carbon Presets, Type PR, | 2. 15\, 2-2/35V, 4-716V, 6 way audio 15p
pack-flat cablnet, £14-90. harizontal or vartical each 6p b 28 il Iaoalsdv EV CATALOGUE 7
The size and welght of this product obliges 4-7735V, 10/16V, 22/6-3 2nd pnntlng——-ﬁleen and yellow
us to charge 70p part cost ol carr. in U.K. SLIDER soézr!isvv 125%?\/\’ 2710 3V, 100/3\1 N & Covar 5 e
Equaliser Assembly, £2-30. Linear or [6g mono 4-7K to 1 meg. in P‘O‘LYCARBONATE illus: D S = LR oy
trations; diagrams: much useful
Lnudspaallmr Unit SSRM103, £2:45. all populnz values cach 30p Type B42540 Working Voltage—250V | technical information. The
Cabinet Kit (1o Baxandzll deslgn), £40:45, STEREO, malchad tracks, lin. or log Values In mF: printing has been updated as much.
Cross-over choke for additlonal woofar to in all popular values from 4:7K to 0-0047; 0-0068; 0-0082; 0-0I; 0-012; | as posslible on prices. It costs anly
above, £1-50. meg. 60p " Omgﬁo G e G ggéggp ‘T’Spgsostflreemchédmgmfund v't:’m:her
. P 3 or p for spending when ordering
DISCOUNTS B oo piates, mono, black. white | " 4.047:0-0%6:0 065;0-082:01 ea. 4p | g0ods list valua £5 oF moré. -
Available on all ftems . CERAMIC PLATE QUALITY
e e Ih S S RE v Cantrol  knobs, blklwmlmdlyellqml Working voltage 50V. d.c.
with NETT PRICES biueldk. greym arey, each In 26 values from 22pf to B800pF, ea. 2p GUARANTEE
10% on orders from £5 s g All goods are sold on the
to £74-99. 5% eon P = 5 dérstanding thatth
orders £15 and over. Ali postal communications, mail orders § ynderstanding that they con;
orm  to  manufacturars'
EREE l etc. to Head Office at Egham address, § specifications and satisfac-
Dept. EE!11. S.AE. with enquiries re- | tion Is guaranteed as such—
POSTAGE qui‘r)in LG 9 no rejacts, ‘seconds’ or sub-
in IUKd for Fpre-puld 28, ST. JUDES RO g 4 L st;ndezn; merchandise is
mail orders. For mail b 5 AD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 6HEBE ] cffered for saio. b
orders for £2 list value § Telephone Egham 3603 Telex 264475 Shop hours 8-5.30 daily: Sat. 8-1 p.m. e el TG
additional  handllng § NORTHERN BRANCH: 680, Burnage Lane, Burnage, Manchester N9 TNA [ 200cd fo fotal netf valve of
charge of 10p. Overseas - b 9 v 39, T order. Every effort is made lo
orders - cantlage char- | 1€lephone (061) 432 4945 Shop hours 8-1 p.m. 2-5.30 daily: Sat. 9-1 p.m. ensure the correctness of
Eh R U.5.A. CUSTOMERS ited to contact EL e o e et
&lro AfC No. f are invited to contac ECTROVALUE AMERICA, P.O. § time of going fo press. Prices
ss/671/2002 J§ Box 27, Swarthmore PA 13081, subect fo alterstion withoul
- = gm.
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beginning and end of each loop
run and controls the ten slave
machines.

TELEVISION
FREQUENCIES

The master playhack machine
(running at 240 inches per
second) is reproducing tape
originally recorded at 7!; inches
per second and is thus playing
back at 32 times the original re-
cording speed. This means that an
original andio frequency range of

40Hz to 15kHz becomes a re-
produced band of 1:28kHz to 480
kHz which is around 9-5MHz.

In other words the audio fre-
quencies on the original tape
have become television frequen-
cies during reproduction, and T.V.
engineering and electronic stan-
dards start to apply.

So that the copy tapes produced
on the master machines will be
the necessary exact replicas, the
1z inch cassette tape (which in-
cidentally runs between large

open reels and is later automatic-
ally cut up and loaded in
cassettes) must also run at 32
times its correct speed (1 7 i.p.s)
which is 60 inches per secend.

Think for a moment about run-
ning 3 inch wide cassette tape
reliably at 60 inches per second
and you will have another insight
into the problems involved in
copying. So next time you buy a
cassette or carfridge and moan
abont its price, spare a thought
for how it was made.
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New products and
component buying
for construetional

projects

SHOP
TALK

: By Mike Kenward

e

Ammxcum component buying

problem came to light from
past projects. It is a problem that
we were not aware of and con-
cerns diecast cases. A reader
phoned us in early September to
ask where he could buy a diecast
case, we of course said almost
anywhere. However, he had
already checked most of the lar-
ger suppliers and all to no avail.

Some suppliers probably still
sell these cases but they seem
to be rare. However, if readers
do have difficulty they can get
them from Doram at prices rang-
ing from 55p to £1:14 for the
various sizes.

Tape Noise Limiter

‘Quite often we get a project
where we say all components are
readily available and sometimes
readers write to us saying “I
cannot get these parts in my
area” or “where can I buy these
parts near . . . .. ?" Fhe point is
that we cannot check all suppliers
for availability, we can only check

those suppliers who provide us
with catalogues(most advertisers)
and we can only check them at
the time this column is written—
aboit five weeks before you read
it-

If a particular item is listed in
most of the catalogues them we
say it is readily available, un-
fortunately, compoenent shortages
may alter this situation for short
periods. Anyway, having said all
that, all components for the Tape
Noise Limiter should be readily
available.

To amplify the point a little,
we are also unable to provide a
“directory” of suppliers, e.g. some
readers write to ask if we can
supply the name of their nearest
stockist of particular components.
This is simply impossible as we
may not evem know of 3ll the
suppliers in their area, we can
only keep tracks on those sup-
pliers that advertise in our issues
or in other “electromic publica-
tions.”

Telephone Monitor

Woolworths, the best place to
get components—well notusually,
but they do seil bell transformers
quite cheaply, and that's just
what is needed for the Telephone
Remote Monitor. The only other
parts likely to cause problems in
this unit are the relay and micro-
phone, "

The relay should be available
from the larger suppliers—most
will have something to do the job
but prices do vary considerably.
As for the microphone, you will
have to hunt around for the
cheapest—telephone inserts are
suitable and one was used in the
original. Or you could use a 75
or 80 ohm miniature loudspeaker;
although this is just under the
specified impedance you can get
away with it.
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The alarm system used for this
project is a matter of choice—
bell, lamp or buzzer ¢an be used.

Windscreen Wiper
Control

Some of the parts used by the
author in the protetype Wind-
screen. Wiper Control are rather
expensive and the shrewd reader
can save a few pence by careful
buying—the cost box reflects
these savings in part. The relay
is the first item that should be
carefully looked at—any type
that will meet the specification
should be considered. The
original was an R.S. type costing
over £2 (suppliers, Doram).
Similar, non plug-in, relays are
available for about £1-25. The
contacts should be rated at about
7 amps but two 5 amp contacts
wired in parallel will suit.

The second saving can be made
by using skeleton preset or tyv.
type preset potentiometers
instead of the multiturn type
which cost about 60p or more
each. However, thée multiturn
types are easy to mount, provide
a neat finished appearance and
are easily adjusted.

Battery Eliminator
Only one component in the
Battery Eliminator requires

special mention—the 2N3403, 4
or 5 transistor specified. This
device is rather unusual in that
it has a heatsink attached. A
look through the advertisements
should locate suppliers.

The case for the prototype unit
was home made from hardboard
but if required it may be possible
to find a suitable plastics case—
the size is critical.
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‘I’he Extra -
- ordinary

Experi-
men

@ 7.
Proiessg
Ernest

Eversure
by Hnthonv .

Professor Ernest Eversure, or the Prof, as his friends call 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.

COME on, Prof., quickly,” said
Bob. “Let’s get out of here!”
but to his surprise, the Prof. was
walking " calmly towards the
strange piece of equipment. Tt
shuffled to a halt in front of the
Prof. The dial readings all
changed, and a different set of
lights began to flash. The machine
emitted a strange sounding series
of clicks and whistles. Amazingly,
the Prof. pursed his lips and
clicked and whistled back at the
machine, which promptly turned
around and trundled off.

“One of my latest experimental
robots,” remarked the Prof.

“What was all that clicking and
whistling?” asked Bob.

“That is a form of audible com-
murication which enables me to
hold a conversation with the
robot, exchanging information
and giving it my instructions.”

Bob was about to ask the Prof.
how the robot worked, and whas
instructions he had given it, but
the Prof. began once more to talk
about how Bob can make his own
components. He pointed out to
Bob that the resistor ‘he had just
made was of unknown value. Even

638

though he had just made a resis-
tor, which functioned quite well
in the Note Generator, neither the
Prof. nor Bob krnew how many
ohms the resistance was?

“We can alter the resistance
quite easily,” said the Prof. “To
make it higher, just remove some
of the carbon track.” He switched
on the oscillator once more, and a
musical note came again from
the earpiece at a constant pitch.
The Prof. removed a tiny portion
of the carbon track by rubbing it
gently with very fine emery cloth
or sandpaper. The pitch of the
note became lower. “To make the
resistance lower,” said the Prof.,
“we must add more carbon to
the track. This can be done by
putting on more graphite paste.
To make smaller alterations in the
value of the resistor, rub it gently
with a soft graphite pencil or a
lump of artist’s graphite. If you
put too much extra graphite on
the resistor in this way, it can be
removed by rubbing with a typist’s
eraser. -

Bob found a soft lead péncil
and asked: “Does this pencil con-
{ain graphite, Prof?”

The Prof, replied: “I know that

Bassett

some black pencils are made of
almost pure graphite, and others
are made of coloured wax com-
positions which are entirely un-
suitable for our experiments. For-
tunately it is quite easy to find
out whether the pencl is a
graphite one. By using an ohm
meter, you can easily find out
whether the péncil will conduct
electricity.”

Whiist Bob hunted around un-
successfully for an ohm meter, the
Prof. pursed his lips and emitted
a short series of clicks and
whistles. From amongst the fan-
tastic arrays of scientific equip-
ment in the laboratory came the
strange answering sounds of the
robot.

“The robot will bring an ohm
meter,” the Prof. told Bob.

While they waited for the robot
to locate an ohm meter from the
huge selection of equipment, Bob

Altering the value of the Prof’'s
resistor,

RUB GENTLY WITH INK ERASER,
FINE EMERY CLOTH OR

FINE SINDPIPER ;
- [ 4&50&!

////////
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Ref, No. -t
| D203 Telephone AmplifiersuSuetion

ot = D oD GO SO A G

14
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S VUIRUinTiig B a a ol bl o o Ll b W
Rt A S it 83%5 & t\:r‘d—g sausnRug

1201 Telephons Amplificr—Cradle
TI1206 2 Seatian Intercomm
T1306 3 Station Incercomm
T1406 4 Srartion Intercomm
TAlA 2 Sration Tolephones Intercomm
Wi.2 2 Station Wireles Intercomm
DP303 Door Phone Intcreomm
PK3 ETCH your own printed circuirs
EA4| Reverberation amplifler
U550 Ultrasenic switch

XP4002 Photoelecerlc alarm system
Snlld state tachomarcer
Power dash transiscor assisted ignition
Car auto loecik
4 amp 6-12 volr batcery charger
FF2l Car radioftape quad adaptoer
Fully disappearing car aerial
Elsctric disappearing <ar acrial
ET (F Meorse Code KeyfBuzicr
VHI05 aireraft band convertor
LM 300 50K Disco mie.
DF50B 50K Communications mic.
Car lighter p'lu;l I2v voltage adaptors
300mA (state &/7%,
STC slme delay module
Gravenire 931A photo electrie unit
with data)

ch. 3 x 500 watt sound to light
3 ch. 3 x 1000 watr sound to lighe
plus overide
150 w. light display proiectar with wheel
HMI (B2005) 4 channel % velt mixer

X100 deluxa 4 channel mixer

H67 (G1320) Stereo headphone amplifier
MP1Z 6-CH. Slider contral mixer
RE 20B sterec phone sdaptor
MDBO2 sterso phones
CI5200 stereo phones
ICI5 250 ssereo phones
G301 and G305 stereo phone controls
Car stereo speakers in pods. Special

offer £2-

ral lapel microphone
&'éz cxr speakers fron rar fadar
Bvb Groove Clean (Ref.
Bib Racord <are kit (Ref. No
Bib cassetze recorder care kit {Ref.
No. 26A)
Bib casserte Tape splicing kit (Ref.

No. 24’

BASF reel-recl Hobby Box

2000 OHM Headpheones

4000 OHM Headphones

srsso)::e Recorder Mic. (24 x 3¢mm
Ugs.

420 ES Microscope

UPOS0 Low cost 9 valt eliminator

RE 527K Tape Head Demagnctiser

Cambridge pockot calculator

BCROB %, Pocket calculator

BC817 f‘femory pocket aalqulater

BCM 850 % and mcmory calculatar

Sinclair scientiflc calculator

57A Sinclair Cambridge Memory

Antex soldering iron kit (SKI)

Bib record care kit (Ref. No. 59)

Spe Chassis punch kits

Longs desoldering tool

| amp in line Mmains suppresiors

8552 (EI0I3) 7 way stereo speaker

switch
Waeller 8200D-PK expert gun kic
'S' Dec breadboara
'2' Dec¢ breadboard
‘4’ Dec breadboard
*T* Dec breadboard
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TRANSISTORS, VALVES AND SEMI-
CONDUCTOR DEVICES - ANY DUANTITIES
UK'S LARGEST STOCKISTS

i o

ELECTRONIC COMPONENTS

{Post/Packing 15p per 1-6
items GB unless stated)

Caramic Filtars
Miniature 10-7 MHZ filters
40p pair.

IC IF Uait
CAI08910-7MHZIC£2-94
Sinclair 6 w. IC ICI2
with_dazea and PC board
#£2-10 Radia IC Chj
ZN4i4 Radio IC  wit
circuic £1-20

Sterec Cassetts Tape
Head Replacement for
most recorders £2-2
Stroba Tubes

ZFTBA  (simi-
lar o 4A) £4-00
ZFTI2A £5-00
7 segment

301 5F with
dats £1-70 ea
Spring delay
units

HR42 9 ¢win spring £3:30
pp 20p HRI&” twin spring
£6-85 pp 25p

IC Clo

MM 53!4 sm:le d\np elock
with CCT £

Ulerasonic tranlduean
with datafcireuits £5-90 pr

Fibre optics
0-01” diam. mono filament
£5:50 per |00 metres

0-13” diam. 64 fibres
£1 per metre
15m diam  rmares ails

£10-30 each
Radlc Control XTALS
Matched pair for 465 KHZ

IF £2:00 pr. for all supernet
trans. s

Fandsats

Lightweight telephone

handsets brand new com-
plete with diagrams for
intercomms £3-00 pr.
MARRIOT TAPE
HEADS

‘17" High Impedance £2-50
"18’ Med. Impedance £3-50
136" Med. Impedance £5-00
Erase Hudss for *17"

18" and T5p
‘63" 2 track mone.
High Imp. £1-75

‘43" Erase Head for ‘63" 75p
Stereo Cystatce Head £1-20
Boben UL30 Eraze  £1:50
(Po:! etc. I5p any quantity)

GUALITY CASSETTE TAPES

*“Living Sound"

5 scraw ¢ with lLibrary case
Post paid :(g N
6 for 10 for
£l IO £2-00 £3-13
6 £1-47 £2-85 £4-65
€120 £1-83 £3-54 £5-50
p——

made specially for
Henry's by EMP Tapes Led.

SPECIAL OFFER CASSETTE STORAGE

Rotating unit up to 32 casseties

v stackable £3-60 pp 15p
Z, Car unit__with bracker for 10
cassettes £2-80 pp 10p
’?LECTRoNiC Mo:; sellec:ilon —  bigger
s of electrenic com-
COMPONENTS ponencs and equipr;:\en! for

& EQUIPMENT

(Please enclose large SAE

supply purpose. Lec us
quote for your requiramancs

with all enquiries)

sUILDTT
YOURSELF

MW/LWY Portable
radio £7-98 pp 32p
MWI/LW Radio tuner
£5-25 pp 20p
9 veolit regulited power
supply €215 pp 150
15 wazt inverter

£5-20 pp 30p
40 watt inverter

£6-80 pp 40p
Sinclair micromatic radio

£2-25 pp 15p

Ready to use and use again.
Educational and practical
All Transistor circuits with
full handbacks.

10in I, IO&rolem

95 Post 20p
50 in |, 50 projects
£13-95 Peost 250
150 in L. 150 projects

#21-50 Post 30p

Radionic X 20, 20 {(Elec.)
Prajects  £4-95 Pest 20p

Radionic X 40 40 {Radie)

Iﬂm

METERS (g

(arr ,'pa:l(mg 35p1
20k f

37- . with
=25

UAJS. 20k/Y  with
steel case £8-75

U4313, 20kfV wlth n:el ase £12-50
0437, 2nkfv with £16-50
U434l, 33V + tr:nsuwr tester steel

case 0-
U4323, 20k/Y plus IKHZ  465KHZ
OSC with case £7-70
1712, 7.0k[V shm Ty,
THL33D (L33DX) ?i Rnbus:
TP55N, 20k/V (Case 18-25
TP10S 2K/ £6-25
TW20S 20KV £10-00
TWSE0K S0K/V £11-25
EPIOKN 10K/V £9-95
AF!05 50KV Daluxe {case £1-90) £12-50
SI00TR 100k/VY Plus trans, tester £22-30

I General Test Equipment

(% carr/pack 50p. *carr.jpack 30p unless
stated}

New Revolutionary Supertester 680R
680R Multi-tescer £18-350
Accassorias

Transistor cester £11-00
Electronic vole. £18:00

Ampclamp £11-95
Temp. prol £11-95
Gauss merer £11-95
Signal injector £5:95
Phase Sequ:n:e £5-95
EHT Pro £5-95

Shums 2SISOJIDA £4-50

43100 IMA Stripchart recorder  £44:00
tTEf.O AC Multi voltmeter £19-75
$TEIS Grid dip meter 440K HZ- 23”;1%

4TE6S 18 Range valve volimeter £22-50
1Tx20D RF &en:runr HZ‘[S =

S00MH

{TkD AF Gen 20HZ-200KHZ £19-95
*HM350 In circuittransiseor tester £19-50
~C3025 Celuxs meter 1-300 MHZ £6-93
*TT145 Comypact transistor tester £14-75
$G3-36 R/C osc. 20HZ-200 KHZ £19-75
*C3042 SWR Mecer £5-75
*SE350A Deluxe signal tracer £12-95
«SE400 Mini-lab all in one tester £15-50
C1-55ccpe 500, ODOKHZ(Grr.El) £43-00
=23043 5 CHF/Ameter 1-300 MHZ £5-75
Resistance sub box 1 Post, etc. £1:40
Capacitator 20p £1-10
2 amp var. transformers {carr.£1) £6.55
Radio activity counter 0-10 (carr. ££|9)

Mains unit for above (carr. 50p) £3-75

PA-DISCO-LIGHTING Equipment

W-:hOur. goubt UK's best range of
an |gh:.

ing., mixing. macrnphon&, accessories.
speakars, amplifiers, lecses, etc., etc
FREE stock lists {Ref. No. 18) on request
CALL [N AND SEE FOR YOURSELF
AT HENRY'S DISCO CENTRE 309

wtw.::?a:-nt?G:aEBEEE?»#m »pe = st

69, Instant head sold n Sinelair Cambridge Cal-
70 40 watt s?;durm::‘::ﬁ . Lt c,ullr.:xr £13:84 post paid Prole% _ £9-45 Post 200 EDGWARE Ror_uﬂj‘_g_‘
Pow ly } 590 SWR eter 790 Capacitive 715 Pha cell
{:rwai x‘uplpls £9-47 - Burgular alarm switch £8-97 7 T0 BE ADDED
230 :GHT:M ial el STAB Pz-‘ﬁr 835 g,.fr preamp 52 ﬂﬁm‘: T0 ALL ORDERS
aen: v N £
7 1 amplifier £3-29 1A £9-24 £4-99 ever £4-97 (Export VAT FREE)
310 Radic contral 240 Auto packing | 630 DC motor 840 Delay car alarm | 860 Phato timer HENRYS
reciever £31.29 light £6° speed Gov. £6-99 el ELECTRONICS &
| 300 *:hznfzﬁllsﬁfc 975 Mic. preamp £3-31 875 CAP. Discharge | 235 Acoustic Alarm | FIDELTTY CENTER
345 ‘S‘:::rh-: R/C | 127 Neise reduc. 26,98 e E'Ka?’g‘:g 92 |;nmo? \f’nr o ,:Br éclinv" NOW. O
6 g5 | 525C 120-160 MHZ haffin H engine(-Ve " sausss BELGIUH
&5 ;e,::i:r"s:,... 157 ?',.3,.’,‘..“,.“'-.‘-\,‘?,35 VHF tuner 707 Windscreen Earth) £13:19 | 465 Quarx XTAL prices, VAT, 273
tor testarfl-66 Trans, £4-95 2 £11:31 wiper timer 80 Scope_ Calibra. checker £9°90 sub,ect to Belgian reg-
15 Bwatt amplifier | 130 Mono _ coatrol, 5705 LF eneracor | :7 L e :or e 220 rHrE!s injector | ulations
4 it £4-16 - z coustic switch evel indicator
120 12wace amp | 605 ::::er Sumply aras £12.57 £6-98 390 VOX £11:62 FOR MORE
£4-73 5 31 | 5755 Sa. wave gen- | 780 Metal Detector | 525 120-160mHz 432 Testakiz £21-83 | ELECTRONICS, SEE
i 25 Stereo control { 610 Pawar lr erator 2- {electranics VHF timer 670 Buffer Barrery BACK PAGE
unig £6-61 for l20 ~:I 2WKhz £19-T7 only) £10:91 £11-31 Charger £7:59

Electronic Centres

404-406 Blectronic Components & Equ:pment 01-4028381
309 PA-Disco-Lighiting High Power Sound 01-723 6363
303 Special offers and bargains store .
Allmailto 303 Edgware Road. London W2 iBW

HiFiand
Efectronics
Centres Open
Sam-6pm
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electronics
reall
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 explams our system

1/ BUILD AN 2/ READ DRAW

OSCILLOSCOPE AND UNDERSTAND
CIRCUIT DIAGRAMS

You learn how to build = .L

an oscilloscope which ‘

remains your property.

With it, you will become ;®7

familiar with all the e

components used in as used currently in the

etectronics. 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 modem,
OVER : P g P practical and visual method—no maths, and

! 40 EXPER'MENTS to electric circuit. computer circuit, basic ks £ -
radio receiver, electronic switch, simpie aminimum of theory—no previous knowledge
transmitter, a.c. experiments, d.c. experi- required. It will also enable anyone to under-
ments, simple counter, time delay circuit, stand how to tes_t. e ang maintain atl
servicing procedures. types of electronic equipment. radio and TV
receivers, etc.

|l = POST Now  To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept. EEL 134, |
| FR E E for P.O. Box 156, JERSEY. Please send your free brochure, without abligation, to:

o we do nol employ regresentatives
; BROCHURE  namE BLOCK CAPS =
] orwriteifyou prefer mot to cut page ADDRESS PLEASE
—
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GRAPHITE LEJO pPENCIL

I TSI II IS ETT

O0sS

A graphite pencil can be used as a resistor by connecting a

wire to each end.

disconnected the Prof’s. experi-
mental resistor from his oscillator,
and connected the two wires of
the oscillator to the ends of the
graphite pencil. A high pitched
note immediately sounded from
the earpiece. “It's graphite!” he
exclaimed, “This pencil is acting
as a resistor!”’

“This is because there is a con-
tinuous length of graphite from
one end of the pencil to the
other,”_said the Prof., *“and be-
cause of this, a word of warning,
always keep pencils, or anything
which might carry current, away
from mains live wires, because if
you touch a live wire with a con-
ductor, electricity can flow along
it and give the person holding it
a dangerous shock, It is quite safe
to connect a pencil to your oscil-
lIator, however, because only a
low voltage is present from the
battery.”

Bob picked up several pencils
and tested them with the oscilla-
tor. Each one produced a different
note. “Prof! I've just discovered
that the harder pencils produce a
lower note than the soft ones!
The 5B pencil produces an ex-
tremely high note, the 8H pencil
produces the lowest one, and the
others are in order between!”

¥The results of this simple ex-
periment are very interesting,”
observed the Prof., “because you
can now demonstrate one method
which is used by resistor manufac-
turers to determine the values of
the resistors they produce.
Graphite is normally a soft black
solid, and lumps of pure graphite
are so soft that when they are
rubbed on paper, some of the
graphite rubs off and marks the
paper. For harder pencils, the
graphite is mixed with finely
powdered clay, and this gives it
higher electrical resistance. This
is why the hard pencils give a
lower note with your oscillator.
Resistor manufacturers use the
same principle ‘to produce dif-
ferent values of carbon composi-
tion resistor.”

“If you examine the construc-
tion of a commercially made car-
bon composition resistor, you will
easily motice that it is very similar
to the construction of a graphite
pencil. Both consist of 2 graphite
rod inside a tube. The resistor has
small metal caps on the ends of
the rod, so that connecting wires
can be attached by soldering,
welding or crimping. By changing
the proportion of clay which is
mixed with the graphite, the value
of the resistor in ohms can -be
altered.”

BRASS ENO C4PS PRESSED
ONTO GRAPHITE ROD

A

PLASTIC MOULDING
WiITH COLOURED CODING

Basie construction of a com-
mercial carbon composition
resistor.

Bob had drawn a thick black
pencil line on a piece of paxolin,
and whilst listening to the Prof,,
he had gone over it several times
using a soft graphite pencil. Now

he applied the two wires which he
had used to connect the oscillator
to the pencils, to the ends of the
pencil line. A series of clicks
came from the earpiece.

Bob moved the two wires closer
together, whilst keeping them in
contact with the pencil line. The
clicks sounded at a faster and
faster rate until the result was a
low, buzzing note. As he moved
the wires even closer to each
other, the pitch of the note be-
came higher and higher. By con-
necting the wires to different
parts of the graphite pencil track
on the paxolin, Bob found that he
could produce different musical
notes.

“Fantastic!” he exclaimed. “This
gives me an idea for the School
Science Fair!”

He began trying to play a tune!

Just at that moment the Prof’s.
experimental robot, which he had
earlier sent to find an ohm meter,
appeared from another part of
the -laboratory. As it approached,
Bobs attemnpts to play a tune
with bis oscillator began to have
a remarkable effect on the robot!
What he had not noticed, was that
his efforts were producing a series
of clicks and whistles very similar
to those sounds which the Prof.
had earlier vsed to give his in-
structions to the robot!

As the robot approached to de-
liver the ohm meter to the Prof.,
eachnote of Bob's oscillator caused
peculiar and somewhat sinister
movements. The Prof. watched
with awed fascination as the big
metal robot drew .nearer and
nearer. The reader may well
imagine that the clicks and buzzes
from the oscillator were not giv-
ing the robot the proper instroc
tions at all! Could it be that the
tune he was playing might drive
the powerful robot berserk?

Continved next month!

A type of variable resistor that Bob made by drawing with a

graphite pencil on a piece of-paxolin.

Fverydey Electronics, November 1974
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By GEORGE HYLTON

“The man in my local component shop finds the turns ratio
of a transformer by comparing the resistances of the primary
and the secondary wmdlngs Does this work?"”

-

No, it doesn’t. At least not in
most cases. The one case in which
it does work, in theory, anyway,
is when the turns ratio is unity:
ie when it's 2 *1 to 1 trans-
former”. This is a good point
from which to start so let’s look at
the problem in a simplified form.
Suppose a transformer has a oné-
turn primary and a one-turn
secondary, giving umity turas
ratic. If the turns are the same
length and made from the same
thickness of wire then they must
have the same resistance, so ip
this case the resistance ratio is
the same as the turns ratio.

‘CONSTRUCTION

In a good transformer the:

- priznary ‘and secondary skould
. together fill. the bobbin which
 holds the windings, and ‘the
space should be divided equally
between them. A cross-section of
our one-turn design is then as
shown in Fig. la. Here the
bobbin is of the two-slot kind
with a central partition to insu-
late primmary from secondary.
However, we aren’t interested in
the hobbin itself so from now on
I'H leave it out and just show the
windings.

Youll have noticed that we
have used square wire. That’s
best, in this case, because it fills
up the space completely, as a
good winding should. We witl use
whatever shape of wire does so,
in this article—even if there’s no

such wire in real life. Changing
to round wire doesn’t affect the
argoment. But it’s not so easy to
visualise what's up when, as in
Fig, 1b, the primary is given two
turns by using rectangular wire—

. made by splitting a length of the

original square wire down the
mniddie!

Now, each .turn of this rec
tangular wire has half the cross-
sectional area of the square, so
each turn has twice the resis
tance. Since there are two turns.
each with- twice the resistance.
the total resistance is four times
the fesistance of the square turn.
So the: resistance ratio (primary
to ‘secondary) is 4, or, if you
msist- 4 to 1. This is twice the
turns ratio, so the component
shop’s method doesnp’t work now.

In Fig. 1lc, the wire is split
again, giving four turns, each of
four times the original “square™
resistance, that is 16 times the
secondary resistance when the
turns vatio is 4. Now; 16 is 4
squared and 4 is 2 squared. If
you try splitting the primary
into other numbers of turns, say
3 or 8 you’ll find that the resis
tance ratio is always the square
of the turms ratio. So the shop-
keeper says the ratio is 100 fo 1
when it’s really only 10 to 1!

PRACTICAL
TRANSFORMERS

You ought to be able to find
the turns ratio, by taking the

Fig. 1. Cross section of various side-by-side wound transformer

“ o |
£ i
- SEC : PRI PRI l sec |
| | |
el i
Fig. 2. Practical transformer

bobbin showing secondary
wound over primary.

square oot of the resistance
ratio. Unfortunately it  still
doesn't work. The reason is that
real transformers aren’t like Fig.
1. Most bobbins aren’t divided.
The windings are put one on top
of the other, e.g. as in Fig. 2.

Here the primary turns, being
on the inside of the bobbin, are
shorter than the secondary turns,
whick are on the outside. So even
if prmary and secondary arc
wound with the same wire, and
have equal numbers of turms, the
primary has a lower resistance.
So the rule doesn’t work, in
practice, even for a 1 to | frans-
former.

If the turns ratio is unegual,
the insulation on the winding
which uses the thinner wire
wastes a greater proportion of
the space and leaves less room
for the conductor, and this
further distorts the picture. In
many transformers, the winding
space isn't equally divided
between primary and secondary,
as it should be, and this upsets
the resistance ratio too. So even
the square root of the resistance
ratio is a pretty poor guide to
the turns ratio in practice.

That . being so, .how do you
measure the turns ratio?

For audio transformers (and
most mains transformers) the
best method of all is to use a
bridge (Fig. 3). The potentiometer
is set for balance (sound in
phones vanishes). ’_l‘hen the turns
ratio (LI to L2) is the same as
R1/R2. If the bridge won’t
balance, reverse the connections
to one winding.

bobbins. it
. oscil
. B B, BE
[ l | J .IZI EI.
sec seé ; | sec
(a} {b) (c)
642
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Fig. 3. A bridge method for
determining turns ratio.
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Sinclairs 4" dimension in high fidelity

Project 80 -

The'slim madtiles for building stergo”
hi-fi with FM

Project 805

Project 80 made even easier to build

Project 805S0

The add-on assembly that gives you
quadraphony

016 Loudspeakers

The square speakers for 4 channel
listening

Four channel listening has arrived/!

Thanks to Project 80 versatility and marvellous compactness, adding two more channels is easy,
efficient and ecenomical — you simply add on Project 8055Q, or select the necessary modules
from the Project 80 range detailed on the fourth page of this advertisement. Another way is to
start with the new Project 805 (which is Project 80 complete in one pack) and add 8058Q 1o it.
Ourtechnictans have adopted the CBS $Q matrix principle 1o carry the rear left and rightchannels
since itis already clearly the most widely used methed in quadraphonic recordings. The decoder,
however, can be modified to discrete systems without difficultly. Sinclair sujtabitity for quadra-
phonics by no means stops with Project 8055Q.The Q.16 .always a superb loudspeaker in its own
right becomes one of the best ways of creating effective ambience without taking up too much
space or money. Project 80 quadraphonic moduies are ready now for you to enjoy both stereo
and true quadraphonics right away with better reproduction from moeno records as well.

TR I W £ s
Project BO

Sterec B0 ‘ Project B0 Project 80 Project BOSQ
Exe-atnp/Control unit F.M. tuner Hermo active filter uni quadrophonic decodsr
dacoder

Ssinc—i=sir-
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Forward with Project 80 into

Everything you want in ane pack

to build the world’s most
advanced modular hi-fi
WITHOUT SOLDERING

1 Stereo 80 Contro! Unit
For mag. and ceramic cartridges, radio
and tape.

2 Project 80 power amplifiers
Two Z2.40s 10 give 8/8 watts R.M.S.
output per channel,

3 Power supply unit
One PZ5.

4 Connecting wires

All wires plus nuts, bolts, screws etc.
5 Project 805 Masterlink

Forinput and output connections.

6 Mains switch block and instructions
manual {notillustrated).

nclair
Projctes
Amplifier

4

SINCLAIR RADIONICS LTD

London Rd, St. Ives, Huntingdon PE17-4HJ

Telephone St. Ives (0480) 64646

644

This is Project 80 made
even easier to build

You have seen how the marvellousfy compact Project 80" modules {only 2" high » 3
deep) are so adaptable and easy to install. Now, with Project 805, this wonderful
system is made easier still toput 1ogether. In this, you have not only all the Project 80
modules in one pack for building an 8/8 watt R.M.S. hi-fi amplifiesr — there is also a
ioom of colour coded wires cut to lengthand tagged forciipping on sothat youdon't even
have to solder | Input and output connections go via the 805 Masterlink panel. With the
explicit stage-by-stage large 32 page instructions manual included, it becomes easy for
anyone, no matter how inexperienced ta install an ultra-modern assembly so advanced in
appearance and design that it sets brand new concepts in domestic hi-fi — and of course.
you can convert to quadraphony just whenever you wish by adding 8055Q. Only Sinclair
know-how and manufaciuring facilities could hope to bring yousuch quality and versatility.

TAGGED WIRES CUT TO LENGTH-NO SOLDERING

Project 805

the complete ready-to-build hi-fi
STEREO AMPLIFIER

Project 805 comprises a Stereo 80 Pre-amp/Control
Unit with input for both magnetic and ceramic
cartridges, radio, tape; separate bass and treble cut/

lift, and volume controls 2 x Z.40 power amplifiers, = -
PZ5 power unit, 805 Masterlink. wire loom, instruc-
tions manual, etc. down to nuts, bolts and washers. 7

+£3.20 VAT (R.R.P.}

| — | | — || g
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. Project 80SQ decoder with controls:

Two Z.40 power amplifiers.

PZ.5 power pack

Project 80Q Masterlink unit.

Wire loom, with chip-ontags— NO SOLDERING !

- {Notillustrated) Instructions manual, nuts bolts, washers, etc.

DN WN—

Add afourth dimension
to your stereo sound

IU's s0 simple to convert to quadraphonics when you already have Project-80. or are about

The most effective and
economical way to enjoy
this spectacular break-
through in hi-filistening

Project 80SQ Decoder
(available separately)

£18-95 .1

@ Frequency response = 3db 15 Hz-25kHz

1o start with Project 805. Project 80550 is a complete add-on system at the heart of which

is the Project 80SQ decader. It uses the CBS.SQ matrix principle, by now the widest used
method of containing four sound channels within the groove of the record. Project 80550
includes two power amplifiers, power supply unit. connecting wire loom, 805Q Master-
link. switch block and instructions manual. The 80SQ decoder (also obtainable separately)
has independent tone and volume slider controls on the two rear channels for matching
true four channel sound to domestic environment. Project 8055Q is money saving too
since you do not have to scrap existing Project 80 equipment to enjoy the newest and most
exciting form of home listening in the entire history of sound. and your Project 80 quad-

raphonic assemmbly is compatible with steréo and mono records.

Lokt

Tape bnpOut

@ Rated output 100mv
@ S/Neatic  58d8

@ Distortion 0-1%

@ Power requirements 22-35 volts

@ Phase shift network 90° : 107100 Hz-10kHz

@ Adaptable to discrete (CD4) use

Project 805SQ

e P S S S,
S ‘]

—

Four channet
5Q Input o

Paweer unit

If. within 3 months of purchasing any product direct from, us,
G Uarantee you are dissatishied with it. your money will be refunded of
production of teceipt of paymant. Many -Sinctair Appginted ‘Stockists also affer this
guarantee Should any defeet anise in normal use within 2 years. we will sérvice it
without charga. For damage atsing {rom rms-use a nominglcharge will be made.

Everyday Electronics, November 1974
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AUDIO

5Q Decoder

AREA

.

Power unit

The output from any good sterec cartridge feeds into Stereo 80 and

passes via the tape outlet to the 805Q decoder. Here the signal is

separated into its constituent 4 channels, those for the front being g =

accepted by the Stereo 80, those for the rear going from the
decoder to the two additional power amplifiers and speakers.

+£3.60 VAT (R.R.P).

All Project 50 modules, Project 805 and Project 8055Q are obtainable
from your locai Sincleir stockist or ditect, post free, in cose of
difficuity
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The Project 80 programme to date

Stereo 80 pre-amp/control unit

s [T “"HHIHH
LT

260% 50X 20mm {(102x 2~ Jins.) separate shder controls on each
channel for treble, bass and volume. INPUTS — Mag. P.U 3mV (RIAA._
corrected) ceramic — 300mV, Radio 100mV,_Tape 30mV. 5/ N ratio 60dB.
Frequency range -~ 20Hz to 15KHz + 1dB. QUTPUTS — 2:5V rms max
{30V. supply} and tape pius AB monitoring. PRESS BUTTONS for P.U..
Radio and Tape. Operating power - 20 to 35V. Black case with white

indications £1 3 : 9 +£1.12'

sSrciEie

VAT (RRP )

Project 80 F-.-R/I. tuner

Size 85 50..20mm (31x2x2ins.)- Tunes 87-5 to 108MHz. DE-
TECTOR — 1.C balanced coincidence (I.C equivalent to 26 transistors)
Distorion — 0-2% at 1KHz for 30% modulation. SENSITIVITY — 5
microvolts for 30dB quieting. Quiput — 300mV for 30% modulation.
Aerial imp. — 75 Q or 240-300 Q. Dual Varicap tuning. 4 pole ceramic
filter. Switchable A F.C. Operating power 23-30 volts.

£13.95 JSee,

Project 80 stereo decoder

Size 47x50x 20mm For adding 1o Project
80 FM tuner. With one 1.C equal to 19 tran-
sistors. and LED indicator which glows on
tuning in stereo signal.

£8.95 iFans,

Project 80 active filter unit
(A.F.U.) [l

W

Size 108 50 % 20mm. Useful where there is need to eliminate unwanted
high frequencies (scratch, whistle, etc) or low (rumble). Voitage gain —
minus 0-2dB. Frequency response (filter at zero) 36Hz 1o 22KHz. H.F
cut (scratch) variable from 22KHz to 5-5KHz 12dB/octave slope. L.LF
cut (rumble} — 28dB at 28Hz. slope 9dB/octave.

£7.45 07 wne)

O — :
Project 80 power amplifiers
Intended for us® 10 Project 80 installations, these modules readily adapt
1o an even wider range of applications. Both incorporate built-in protec-
non against short circuiting and risk of damage from mis-use is greatly
reduced
Z.40 :
Size - 55 x 80 x 20mm
9 ransistors
Input sensitivity — 100mV
Qutput - 12 watts RMS continugusinto 8 0 (35v)
Frequency response — 10Hz - 100KHz + 1dB
S;/Nrauo - 64d8
Distortion—0-1% at 10 wattsinto 8 Q at 1KHz "3
Power requirements — 1210 35 volis £ 5 9 5 VA?(DR R.P)

KEEP THIS PAGE FOR HANDY REFERENGE USE THE PRIORITY ORDER FORM IN CASES OF DIFFICULTY

2.60

Size— 55 98x 20mm

12 wransistors

Input sensitivity — 100-250mV
Output - 25 watts RMS
cortinuous into 8 Q (50V).
Distortion—0.02% at 10W/8 Q/1KHz
Frequency response — 10Hz to more than 200KHz + 3dB

S/N ratio — betterthan 70dB

Built-in protection against transient overload and shon circuiting
Load impedance —4 Q) min; max. safe on open circuit

£7 45 JA??R BP.)

Poawer-supply units

PZ.5 unstabilized. 30 volts. Suitable
for 2.40 assemblies, etc.

£5.95 5&er,

PZ.6 Stabilized. Qutput voliage ad-

justable between 20 and 50 ~

volts approx. Protecting fuse. £ 8.9 5 \’:rz‘(,n R.PJ
PZ.8 stabilized. Qutput adjustable

from 20 10 60V. approx Re-
entrant current limiting makes
damage from overload or even
shorting impossible.  Without
mains transformer.

£8.45 viiares

Project 805 (previous pages) £39.95 y220,
Project 8055Q quadraphonic
add onkit £44.95 2% o

Project 80SQ quadraphonlc decoder

]
i

Size 260X 50X 20mm, maiching Stereo 80 in style. Connects with 1ape
socket on stereo 80 or similar facility on any stereo amplifier. Frequency
response 15Hz 1o 25KHz + 3dB. Distortion 0-1%. S/N ratio 58dB.
Rated Output— 100mV. Separate bass and treble slider controls on each
channel. also volume. Phase shift network 90 + 107 100Hz to 10KHz.

Operating power — 22-35V.
£18.95 %,

Sinclair Q.16 loudspeaker

An original and uniquely designed
speaker of outstanding efficiency.
Balanced sealed sound chamber
and special driver assembly. Loads
up to 14 W./R M.5..8 ohms imp.
Size 248mm ‘squarex120mm
deep. Pedestal base. All-over
black front. teak surround.

E 8 . 9 5 JA??R.&PJ

L) L]
EI' l:la“ To Sinclair Radionics Ltd.
Sinclair Radionics Ltd.,

London Road St, Ives
Huntingdonshire PE]1 7 4HJ - o ot
Telqphone St. Ives (0480) 64311 AN

R.O. St Ives: Reg No. 6994583 Eng.

For which lenclose £
cheque/money order

646

Please send. (carriage paid in U.K.)

INCLUDING V.AT.

USETHIS PRIORITY ORDER FORM IN GASES OF DIFFIGULTY

...cashf
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EXPERIMENTER PRINTED
CHRCUIT KIT BUILD &0
INTERESTING PROJECTS
CONTENTS: (1} 2 Coprer Laminats Boanis :in.
x 2}in. (2) 1 Board for Matchbox Radio. (3) 1
Board for Wristwatch Radip. ete. (4) Reaist
(6} Basist Solvent. (@) Etchant, (7) Cleanser;
Degreaser. (8) 18-page Booklct Printed Circuits
for Amateurs. (9) 2 Miniature Radic Dialz BW/[
.\(WILW Alau lree with e.u.cb kit_ (10) Essentia!
Desizn s, Chassiz Plans, elc. for A0
TRAI\SISTORL‘!ED PROJ‘ECTB. Circnita to
wilt sveryone's requireinents. Price £1. post paid.

RECORD PLAYBACK HEADS
RUYVO X

ndivi-dual prices of these are:

=t track record playback heads 50p each.

4 track record playback heads T2p cach.

Erase heads are alao available suparately:

2 track 33p; {4 track 55p.

MV metal monnting shields 39p each.

2 track-heads alrealy fixet oo heavs meuanting

plate with ahienl £1-22,

CENTRIFUGAL BLOWER
driven blower centritngal type biower
speciall;

Miniature

Largain at £2

TANGENTIAL HEATER UNIT

This heater unlt is the very lateat Lype, most
efMicient, and qauiet running. Is ax fAtted In Hoover
and blower heaters. Compriecs motor, impeller.
2kW, clement allowing switching 1. 25W. and with
thermal mafety cut-ogt. Can be fitied into any mchl
line ¢ase or cabinet. Unly needs control switoh, 2275,
Pon’t miss Uu.l Comntrol Switch, 44p, P. & P. 40p._

unit by Woods. Powerful but
running—driven hy cushionsd indoetion motor with
apacially bufit low nolse beatings. Overall size 43" x 417
X 47, When mounted by Hange, air In blown into the
equipment but to muck alr out, mount it from centre
aning clamp. Tdeal for cooling electrical equlpment or
fitting into a cooker hood, Aim drying ubnne'. nr for
removing nm !makr when soldering, ete. cic. A real

AUTOMATIC EMERGENCY
LIGHTING

Powez ctit days will soon Be upon ws. Our simple
kit makes any light & fail-safe light. E it containfnz
trlay and and data, only 86D cach. 10
nr more 80p each. Sultable case 4Gp extra.

¥y bailt for quick

PORTABLE CABINET OFFER
A nicely made portadle
cabinet, 30ft padded biack
finiah {ntended for portable
stereo aystermn. Dimensions
a8 sketch. 'With motor
hoanl cut out for Garrand
EP 23. Thls was obviousir

very costly cabiner
urigln:lly made for »
Je-luxe record player.
Offered at #1905 plu: £1
<artiage free if booght with the ¢ vmnl or BRI

Thete 18 0o doubt that It js a
@ywten, we belicve that for the money
3t Is without comparison. We demon-

for thi!:—
1 Unflex Amplifter  Ref. EP.9000 £1-30
1 Unilex Pre-Amp  Ref. EP.5001 £1-80
1 Unilex Power Unit Ret. EP.9002 £2-30
1 Control panel kit with spun al

Palr of 15 ohru péakers made by E.

MULLARD UNILEX STEREC*SYSTEM

umninigm faced
knobs 23-30. Ot the complete outfit—3211-30 put paid.
-M_T. are alac arailable if rajuired, £3-30
the pair. Xo exira postage if urduad with the above, otherwlse add 25p.

record deckn.

LIGHT DIMMER KIT
For dimming up to 250w without beal elnk or
730w with heal slnk. 'I'hla compﬂ.scs qu.ndrac

coatrol
tors_ tag strip lormuuntlnznnd d.q.u_'?neen sn

MACLAREN THERMOSTAT

Make and break 204 a.e. with the sensor probe
coupled hy a 2 fect capiilery covering range of
10-100°C—complete with large engraved control
kmob, Price 88p.

ELECTRIC MOT ORS

T powerful battery wotors ax used in racing cars
and power modeir. Output zmd typa vary to
make them ble for b
projecta—tools, toys, models. ete. All hrmd Dew,
reversible and for 1} to 12v. Bats, wiring dis-
zramas included. Post and VAT a0p.
Details of how lo make
minfatare power station.

BSA TAPE DECK

TWIN CHANNEL

Mounted oo a wooden plintk with amplifier, Not

new, bot unped. Originally intended for achools

teaching eystem, The tape deck fn periectly stan-
ard and has the usnal record, playback and fast

rewind controle. Limited quanity— only £8-58 plux

£1 post and fnsurance.

BATTERY SWITCH

Famous ABas in matal case with
meter, ontpot leads terminates
by crocodfie clips. For 6 or I2v
<harging simply by changing
plug on front panel. Ready buiflt,
new and willin mak;ir’n Iu;-lmn;l

add 40p postage for one and 75p pustage for bwn.
TIME SWITCM
Smith’s mains driven clock with
15 amp switch, also notes
g = showing how you can wake up
»ith “music  playing. kettle
bolling ot ¢ome home Lo a wxrm
iiouse, warn off barglars. keep
pets warm, halve yoor beating
hills, etc. £1-95.
RELAY BARGAIN
Type 600 relay, 2 changeover one open and one
ciosed contact. Twin 500 ohm coils make thix
sultable for closing off C 6v, DC 127, DC 24v
ot AC tusine using resistor and rectifier, 33p each.
Resistor and rectifier 20p extra.
BATTERY ELIMINATORS

phone 83p.

SHORTWAYE CRYSTAL SET
Although this uses no battery it gives really amaxing
resulisa. You wiil receive an
stations over the 19.:5.31.30 metre b.mdn—Kit containa
chusyls froat panel and afl the pnﬂ.s, 2]

e =
WATERPROOF HEATING
ELEMENT
13 yards fength 30W. Self-
regulating temperatore -:onlrol
53D post frea.

assortment of

25 —crywtal ear-

TREASURE TRACER

AM/FM TUNER
1 with tuner l

ready to work. C

Pprive 25 plus J0p post. Three or more post froe.
7 WATT STEREO AMPLIFER

balance

for tuner pick-op, mike,

by a lena systemm to shine

THIS MONTHS SNIPS

Unit made by the Amecrican GEC company. 8§ transistor, all-wired
. newis on'y wcale and
pointer. Tuncs AM range 540 to 1620 KHz. FM range 88 to 108° MTiz
Switches for on-off and AFC. Output for MXP of direct Special sip

Again by the American GEC company. This has excepliotally good

tone quality. Js complete with Dic-amp snd treble base, volame and
Also has malns smoothing circuit and rectificrs so

requires only maing tnm(ormer. Qutput for 15 ohn speakers. lnput.l

Special wnip price £6 plna wpmt'rhm o more past free.

DIGITAL DISPLAY UNIT ‘DIGIVISOR®

A precision instroment consisting baslcally of & 12 volt lamp focused
through a numihered scale ooto a groond
glasa front sereen, the mumber being selected by appiying a different
voltage of the coil. Qverall size approx. 237 x 1}7 x 4]*. Price 33-50.

Completa Kit (except wooden
battens) £C make the metal
detector as the clrenit o
Practical Wireleas Aogmnst Jxyge.
2430 plom 20p poat and
insuTAnce.

o

o] AI N S MOTOR

lon made—as used in
ramrd decks and tape recor-
Uera—ideal alss for extractor
fans, hlower, heaters, ete. New
snd perfect. Bnip =t 65p.
Postage 20p for Brst one then
10p for each one ordered.
17 stackmotor S4p.
17 stackmotor £1-10.

NEED A SPECIAL SWITCM
Doyble Leat Contact. “,'oe?r alight pressure closcs
tac

suitable for operating. 6p

TAPE DECK

In metal case with carrying handle, heavy Ry
wheel and capstan drive. Tape speed I8 Mains
operated on metal platforin with tape head and
ruite. Not new but guaranteed perfect. Prioe £1-85
plos £1 poat and insurance,

With & positlon programmer.

operated. Size 3in. X in. x Zin. deep.

WANT A CHEAF OSCILLOSCOPE

We ni‘rer th mum.h a laboratory type instrument made by (.E.C. for their
i

¥-'In a steel case with

ted and hu its own internal time base and plenty of room t5 add another

Eit of parts oompming ™aing transf recti-
fier and a with
instractions, -huv]nl how to rnake np for 67, Bv
or 12v fypes.

Eadio from malny ﬂ. m-

Camette from malhs
Cansatte or radio from vur tsiabilized) 3210

AMPLIFIER PANELS

Yery njce looking, polished black presaphan with
Axing holes. & phono sockets and changeover slide
lvitcll and {s printed as gketch. Price is 80p.
RADIO STETHOSCOPE
Easlost way (0 imall fAnd—
traces signal from asrial to
Fpeaker—when sigeal stops
sou've found the favlt. Tse
it on Radio, TV, ampiffier,
snything—complete kit com-
Prisés two special

tnbe and
crystal earpiece, $280—twin -let.hmet ingtead of
earpiece B3p extra—pout and [ne. 20,

basc it ¥ou wish. Probable cost of this instrument is In cxcess of £160. We offer
this tested and in working order. £37-50 plus £2 carriage for first 200 miles then

21 for each 100 miles after.

QlL PUMP
Driven hy Rodm

intended fot oil fired beflers ete. with normal infet and cutiet pipes and unlens.

£2-16 plus 30p post and insurance.
TINY BATTERY MOTOR

Works off 1§ or 3v requires no on off switch aa it will not

apinning. Approx. 7 long x {7 di
driven mo Tel ¢tc. 20p cach, 10 for £1-80,

LUMINOUS ROCKER SWITCH ON|OFF
Luminous Rocker switch onjoff. Pacel mounting, snaps inte a 1” hole. Rated

at 10A 250v. 15p cach or 10 for §1-85.

MORSTMANN 26 HOUR TIME SWITC H
When Gtied to
a¥siems this could programme as follows:—

Suitable, of course, Lo programy- !rrthcr than scntral heating
and hot “tcr Ior instance. prugramme apstaim and down-
stairs ejcctric heating or heating and cooling or taped muzic
and radio. In tact there is po llmit to the ve'rntﬂ.lty of this Programmer. Maios

Price £3-85 a3 [Hustrated but lexs case,

ey i/fVlﬁNS[&‘/vS'

ond Motor of approx. 1/20th borsc power, pup origioally _change pusb-on

Jraw current pntil It i«
tameter, Ideal for hand held fan. propellor

00 each. 10 for §4p.

?HEPLIHER IN CASE WITH

P

Marketed by British Relay under the name
Luxistor. This is In & very nest locking cabinet
and !5 ideal arcand the home or in the workshop
for trouble shooting or for testlng out a quick
1agh up. Size approx. 947 x 64™ x 3}” deep. Input

bot water

epEEaine L S Central Hestine in vis 2 matching transformer and volume control
o O ofr and amplifier mar be powered by an futernal 9v
1 Twice Dally on k4 battery or an externsl 11dv source. Speaker in xn
2 Al Day on R-A eliptical 6 x 3} 10,000 gauss. The amplifier
2 T“:ﬁe D‘"I T‘.:EGD]:.:'“, proper is 8 Newmprket model ref. P.C.4 Price
- A uy Continuanaly £3-85 each, 10 for £21-50. Post and insurance 20p.

12. VOLT 1} AMP
POWER PACK

This comprises  double-
230/240V myine
transformar with foit wave
rectifier and 2000 mjifdf
emootmng Price £2:20 4

P- & p. 20p.

Heavy Duly Mains Power Plek_ Output voltage
adjuslable from 1540V In stepa—maximom

nad 250W—that iz from @ amp at 40¥ to 13 amp
nt 15¥. This really is & hizh power heavy duty
unit with dozens of workshop uses. Output
voltage adjustment fs very quick—simply inter-
Teads. 8fjcon rectiflers and
smoathing by 3,000mF. Price 25-33 plus 85p poat.

handle. It is maine

HEADPHONE STEREO AMP,
‘With volume, balance and tece control. Qutpat
aprrox. 2 walt into 22 obm speaker but will
operate with reduced cutpat Into 16 ohm or 8 chm
hndphum Power rupply 14w AC (We can supply
table transi —§0p). The amplifier has all
cnnb:al'.l mounted and is ready to slip into & simple
box. Ptict 22-99 plus 50p post and tnsurancc.

Send postage where quoted—olher
items, post free if arder for these

(Dept. E.E.), 102/103 TAMWORTH RD.,

Rid B VAT, IJ. BULL (ELEGTRIGAL) LTD.

icems is £6-00, otherwise add 30p.
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YATES ELECTRONICS SIS TSR, oI A0 EACKINS
(FLITWICK) LTD

PLEASE ADD #0p TO ORDERS UNDER

Catalogue vent free on request. 10p stamp

DEPT. EE, ELSTOW STORAGE D

KEMPSTON HARDWICK, PLEASE ADD 87 VAT

BEDFORD.
RESISTORS ACIT 16p AF150 S0p BC183 5p BF178 41p QCH4 12p 2N2646 $0p
$W and 3 W Plher W 2% ELECTROSIL AC12% 18p AF186 38p BCI183L 6p BF130 42p QC4S 12p 2N2OO4 Zip
Power Values Price ACIZ1  18p AF2Y 42p BCIS4 18p BF131 2p OCM0 12p 2N2905 32p
waits  Tolerance Range avallable  1-99 100+ { ACIZ8  18p BCI07  13p BCIB6  2%p BF182  d&ip OCTi 12p 2NR9Z6 " 12p
+ 6% 4-70-2-2M E24 1-3p 1-1p | ACHIK 22p BC168 13p BC187 25p BF183 43p OC72 12p 2N3G53 3Mp
10 3-3MO-1oMO E12 1-3p 1-1p | AC142 25p BC109 14p BC212 13p BF134 32p QCT5 12p 2N30S4 60p
2 100-1MG 3:5p 3p | ACIES 20p BC115 16p BG212L  15p BF185 32 12p 2N3055 S0p
m;é 10-3-90 €12 1-3p 1:fp | ACI75  18p BC116  165p BC21AL  {0p BFi%4  14p 1zp 2N3702  15p
) 4-70-1MQ Et2 1-3p 1-1p | ACIBT 8C11 23p BCYT0 Hp BF145 ip QCPH 35p ZNIT03 14p
R e SRR n s SRl
) P -] ] p 2N3 p
Quaniity price applles for any selection. ignors fractions on total order, ﬁg}g ﬁg Egﬁ 12’2" gg};ﬁ gp g;ggg gp T:::ﬁ sap 2’{:10? 195
DEVELOPMENT PACK 4 P pT 62p 2N3707  20p
0-5 watt 5% Piher resistors 5 off each value &:70 to 1MD. AN DoBCie IpBo  @pBPan e TIE®A b 2NIE 2o
E12 pack 325 resistors £2-40. E24 pack 850 reslstors £4-70. =5 2 : AD162 u: BC153 1Ep BD14D “g BESSY 40: Lsisls 1::2 g:g;‘og 1::
pormvTNETERS e e e
Carban track 5k0 to 2M 0. 1og ot linear (log $W. lin $W). 14 4 2 P P 32p
Single, 14p. Dual gang (sterec), 49p. Single D.P. sivitch z8p. AFfic  25p BC1S8 150 BFISS 220 BFYS2  22p TIS43 ~ 3Sp oNavé2z  -25p
AF1t7 5p 8C159 14p BF158 22p BRY39 4p ZTX108 18p 40360 45p
SKELETON PRESET POTENTIOMETERS z ; ALlS  HpBcits  {SpBFICD 200 MIESA 41b ZTX300 18 406t 43p
gnfar::?os 230, 3000 and decades to 3M0. Horizontal of vertlcal PIC. mounting § AFi2s  20p BC172  22p BFi64 ug oc2s so: ZTX302 20p 40362 45p
1 matrix). i H  18p 40363 83
. AF1Z?  50p BCITT 20pBFI73  28p OCY3  90p Z1X34 p »
iub-:plnlntule 0-1W, 8p each. Tln\lglun O-25W, Tp each. ) A:1739 53p 8C182 15; BFITT z,: oc3s 90: ZTX500 18p 40406 up
$40JKK AND COMBUSTIBLE CAS DETECTOR—GOI | Aftze  SpBCiR2L 1BRBRITR  Op OCAZ 16w ZTXS08  25p 40is . #0p
® & the world's first semiconductor that can convert a concentration o g =
gas or smoke into an elecirical signal. The sensor decreases s electrical VEROBGARD 01 0-15 JACK PLUGS AND SOCKETS
resistance whan (1] ahwrbs deoxrdlzmg or combustible gases such a2s hydrogen, x 32 28p 22p Standard secreened  32p 2:5mm Insulated 13p
carbon hol. North Sea gas, as well as carbon- 2 !l 5 2p 2p Standard Insulated 18p  3-5mm Insulated 13p
dust containing ale or smoke. This dacrease is usually large enough to be titiilzed x 31 28p Stereo screened ddp 3-Smm scresned 2p
without amnllﬂcullun Full detalls and circuits are supplied with each detector. AxS Mp Mp | Standard socket 15p  2-5mm socket 14p
l Sultabie case £1°50. Smoke and Gas Detectos Kita— Malng- | 17 X 3; 85p &ip tereo socket Xp  3-Smm socket 14p
operaled wuk audible alarm £5- 60; mains operated meter indlcater £7-50; | 17 2 ¢ 130p 108p | D.L.N. PLUGS AND SOCKETS
maing/battery, gas loak detactor £12-50; 12/2év battery operated £3-4¢; 12v | 17 x 3% (piain) #p Tp 2 pln, 3 pin, & pin 180, 5 pin 240°, 6 pin, 7 pIn
battery cperated two remate sensars £42-80. ;7 : %ﬁ'é?-if:‘;‘) = ::F' Plug 129, Socket 8p.
b/ L4 4 way screened cable, 26p/metre.
NOTE The battery operasted kit incornorate our gotented clrcult to minimise | 9. 1al [
Battery drain, Typically 120mA 1or 12v. These kits contain all patis required with | pi nintationiool iZp  a3n | S=yscreencd cabis, Hpmetre:
the exception of case. Sultable case malns operated kit £1°69. Battery oparated Spot face cutter 20 S BATTERY ELIMINATOR £1-70
kits £5, Pkt. 80 plns 20p 29p | BV mains power supply. Same size as PP3 battery.
EOI.ID TANTALUM BEAD CAPACITORS . 12p | PRINTED BOARD MARKER p
-1uF 28V, 9-9uF 35V, 22uF 18V, 0-224F 35V, 4-7uF 28V, mﬂ? 10V, :-47uF 35V, | Draw the planned clrcuit an 10 3 coppor laminale board with the P.C. Pen, alisw to dry.
6 8uf 25V FIuF 63V, 1-0uF 35V, 100F 5V, 5V1001:F 3V and immerse the board Inthe On | the clicult in high relief,

_amateur in contact Wlth the Whole
:wocld We give: skuﬂed preparatlon
: 'for‘the G.P. O hcence.

Brochure, without obligation to:

To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept. EEB114,
P.O. Box 156, Jersey, Channel |slands.

B o i S B i i S S I R A e N e B

ADDRESS ot = -Block caps please Jj
-------------------------------------
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SUPPLIERS OF SEMI-CONDUCTORS TO THE WORLD
G ——————

¢ Transistor |
Ignmon £6°00 Srg %’:Isltsllgtl:::'\:e

Now In Kit form. we offer this *'up-to-the-
minute’ electronlic Ignifion system. Simple to
make, {full Instructions supplied with these

//

il

TELEPHONES outstanding features, Transistor and con-
Normal Houtonald Tyan seronal swtchabli buraar proct ;g:?.-.:':
EX. G.P.O. only 99 PaP Sompatabiity:
——___p MRBEEEE These are 40W and 90W Silicon Plastic Power

Transistors of the very latest design, available
in NPN or PNP at the most shatieringly low
prices of all time. We have been selllng these
successfully in guantity to all parts of the
warld and we are proud to offer them under
our Tested and Guaranteed terms.

£2:50 p.p. 35p

Extension Telephones
Ideal for childrens toya 705 each P.aP, 25p.

TELEPHONE DIALS

Standard Post Office type. Guaranteed In

working order.
only 2

Range 1: VCE. Min 15. HFE Min 16,
e x 112 1325 26-5¢ |
ew atc 40 Watt 20p 18  18p
v 90 Watt 24p 2p 20p
es e an 2 Our nm vut.ly Improved Mark Two Cross Range 2. VCE. Min. 4. HEE Min 40 3
0w 112 1325 2550
Euemlnl Icr allgnment of colour guns an eall A0 Watt 30p. e 18p

colour T.V. recelvars. Featuring plug In IC's
and a more sensitiva sync. plek-up circult. The
case {3 virtunlly unbreakab!é=ideal for ihe en-
alneer's toolbox— Only measures 3* x 5}~

“"55:3’”“‘£9 05579

{includas p. & p but no baiteries)

90 Watt MBp 3p o
Please state NPN or PNP on order,

High Speed Magnetic Counters 4 digit (non-
reset) 24V or 48V 4 x 1 x1 in 33p p & p 5p.

Guaranteed
Paks
BM 4 s nec doen. B0p

Bat JO Reed Switches, 1" ons SOP

1" dia. High Speed P.
type
Hs Mixed Dicdea, Germ,
100 Gold bonded, ete.
Marked and Unmarked.
H3e 30 Short [ead Transistors,
NPN Sillcnn Planar types

INTEGRATED CIRCUITS
We stock 2 large range of I.Cs at very com-
petitive pricas (from 16p each). Thesa are all
- Lll}:ed In our FREE Catalogue, see coupon
4 elow.

METRICATION CHARTS now avallable
‘This fantastically detalied converslon calcula-
for carrles thausands of classified references
betwesn metric and British (apd U.S5.A.)

50p

| ‘We have Just rececived a farge conslgnment of

H: LM330 IC's. These are sp;ci;lly saiecteﬂ 10a
=2 [ L“{;","‘%‘fé’:“"‘ 50p mahor grade and are marked with ta of Iength, areg, volume. llquid
ates 62, 2 Fllp ighta etc.
P ETE A This Tantastic Witle 3watt sudio IC only P e a1 " Wall Chart 48,
Ha 2 gollr’r‘l’po:ael;téaor\lgm%? 50 requi:is o> ci “1‘{3, : : 'acket Size 15p &Il Cha "]
fo make an amplifier with volume and tone SOCKETS
Hs3 4 2N3055 type NPN SB"o' sop ‘ ;:‘onl:’n:o Ih;e?llalelu is good end has 10 be :‘a:: ‘:;?Eﬂ?fé:;?::J}g}ﬁgfgame
power tranaistors. Balow eat o
s Relaviids 16 pin type at 12p each J type
Ho4 4 BOOKS

QOur :ompleh with

3819 K Channel FETs 50 special Aty and -
19 [n pl price €8 projects book

i it P \\\ t We have o Iarge seiection of Reference and

5 2 . Technical Books In stock. Details are in our

- Jatest Catalogue. Send for it TODAY, ualng

% “nmarked \ 7 the coupon below. N.B. Baoks are vold of

>

Wz
\\\

V.A
7 / - Send for ifsts of pubiicatons
llntested Paks § Transmtors / % ]
81 Germanium Transistor. 7
ne PNP, AF and RF 2o sop § w:ssggka vary fzrge range of f’ully maried, % nur famous P] Pak
lso alermamum Dlodes sop \ tested and guaranteed trantistors, power / . . B +
n. glass type \ transistors, diodes and rectifiers af very / is still leading in value
B#3 (0 Teansisiors, manulacturers XS] compoitive prices. Ploase lend for frea / )
2 (r:‘?hr;u' AF, RF, SII. and sop ‘.g erlalague. % f‘ull s Le::n:“ l11t:| We QUGEI"UI:SB Int
100 Simaranoe,  sop N (O xeyEebr e tamieens b G s e
Saze” y 3 TYPE “B" PNP Sillcon, plastlc ancapsulation 7] &Rectlflors A =iied Sireult Pancls.
B4 SI1. Dlodes sub, min = TYPE ::E: PNP (:ermamulm AForRF ” g \nlru;lr‘:nnﬂon on the Translstors. 2hoite. tome
100 R dinaisiepes S0P R TEE NG Slicon plsetic sncapaulation Z 50
HW |5 Fower Translstors. PNP. £) i TYPE “H" PNP allicon simliar ZTX 500 range % Please ask for Pak P 1. only p
e anebisticn P § RELAYS FOR %/ .
HE?  ]Q 319N Chamnel FETs g % A RS £| nop %////////[Y 77
plastic case type P % P&-ﬂ send me Ufié FREE BI-Pre-Pak Calatogue
D

TV Tulflgrl: Units

Brand new by a famous

\\\\\%\\\\\

Make a rev counter

for your car
The 'TACHO BLOCK'. This encapsulated

enclose large SAE with 5p siamp /
ADDRESS ofmoris o St « S A %
Please at-i.d CI..i;'rent.VAT rate

black will turn any 0-1mA meter Into & ilnear
and accurale rev. counter for any ear with g ML%L'EMA%?,E"E? mfn%s;'&d\xhzr;gﬁ?fﬁ
::-’?-‘;I et e 1 1 === OVERSEAS ADD EXTRA FOR POSTAGE

P each S g =

BUY THESE GOODS WITH ACCESS

M. ==
I- ‘PRE- ‘PAKLYTDO o ’fiéiﬁ&iii&’&"g;EEELESZSLTE“‘ ;s

< Re, Ag {20091

///////////////////////

| ﬂ/
\\\\\\\\\\\\

Everyday FElectronics, November 1974 549




Everything you need is in our
New Catalogue

{100 pages of prices and data)

9-5.00 Sat

TELETENNIS KIT =1
This exciting new gaMe is now
svailable in kit form. Due to popular
demand we arec now ablc to offer
a fantastic saving on list prices.
ideal zame for whole family. No
need to modidy your TV sct, just
lugs into acrial socket.

glr:s list as follows:

A Resistor Pack Pukﬂ 100 p.p. 20p
B Potentiometer
SYe £1-25 p.p. 20p

€ Capacitor Pack £3-10 pp. 20p
D Semiconductor Pack
£14-50 p.p. 20p

E IC Sockets “£4:00 p.p. 20p
F Transformer £1-15 p.p. 25p

PCB's £7:50 p.p. 20p
H Switches £4-50 p.p. 20p

I UHF Modulator Kit
{pre-assembled) £7+20 p.p. 20p
Special Prices—complete kit £42-00
p.p. 50p. Sectiens A-F inci. £23-50
p-p. 30p. Assembly instructions
with complece kit or 30p o4 requesr_

P.C. Marker Pen Dalo 33PC
Frica 87p Zeners 400MW |ip
1w 17p 3-3V-4V

Liguid Crystals—£13-00

Ex stock S.AE, for detaiis of
CMOS battery operated clock
kit using O's

Scorpic Car Ignition Kit—e
£11-50 + VAT 33
BSTBO245 £1-05 T'former £2-75
1 1440V £1-10

Resistors Tant Beads
W Tol Prica Value

T % ip -1435 14p
+ 5% 1-3p -22{35 l4p
= $% 2p 47135 14p
1 10% 2-5p  2:2/35  I4p
2 10% &p 4-7/35 18p
= F . DA S 10/16V  18p
g S% 9 47j6-3V  10p
10 5% 10p 100f3v 20p

Veroboard Copper Plain
-1 S155 =SS

] p '
| MG ShQII e e
A. Marshall (London) Ltd. Dept. EE Callin and see us 9-5.30 Mon-Fri
42 Cricklewood Broadway London NW2 3HD Telephone 01-4520181/2 Telex 21492 n
& 65 Bath StreetGlasgow G2 2BX Telephone 041-332 4133 Trade and export enquiries welcome
Popular Semiconductors
2N456 0-75 2N2647 §-12;2N3905 0-24 ACY28 0-20,BCIs9B 0-13, BDI32 0-50 BEYI9 n-ezm;wo 0-98
2N456A 0-75/2N5042 0-22|2N3906 0-27|ACY30 0-58|BCIs9C 0-13| BDI35 0-43|BFY20 0-50 | Mis91  1-38
2NASTA 1-35] 2N2904A 2N4036 0-63| ADJ42 “0-57 |BCI70 0-11|BD136 0-40 [BFY29 0-40 |MJE340 0-35
IN4FC  3-16 0-24 | 2N4037 0-42/ ADI43 0-45(BCI7I 0-13|BD|37 0-55|BEY 0-23 | M}E2955 1-12
2N491  3-58|2N290S 0-24|2N4058 0-16  ADI49V 0-06 | BCI72 0-11 [BD138 0-63 | BFYSI 0-23 | MJE3055 0-68
] 2N492  3-99 |2N2J05A 2N4059 0-09 ADI50 0-63.BCI82 0-)2|BDI33 0:71 |BFY. 0-2] |MPBII] 0-32
2N493 420 0-25/IN4060 0-1] ADI&I 0-45 BCI&2L 0-12| 8D140 0-87 |8FY53 0-18 | MP8Ii2 0-40
2N696  0°2Z[2N2906 0-49[2N4061 0-11 ADI62 0-45 BCIB3 0-09| BDYZ20 1-05 |BEY90 0-75 MPBIL3 0-47
2N697  0-16]2N2906A | 2N4062 0-11 ADISI pr | BCIB3L D-€9{BFl§5 0-25|BRY39 0-48  MPFI02 0-30
2NE98  0-40 0-25 [2N4126 0-20 ADIs2 1:05 BCIB4 0-1L|8FII6 0-23 BUI 2-09 | MPSAQS 0-25
& 0-45 2N2907 0-22}2N4289 0-84 AFIO9R 0-40 BCis4L 0-11|BFII7 0-43 | 8Uj0S 2-25 | MPSAQG 0-26
2N706  0-14|2N2907A 2N4919 0-84 AFII5S 0-24/ BCIBs 0-15|BFII9 0-58 | CLO 0-45 [ MPSAS5 026
2INTOEA O-16 0-24,2IN4920 0-99 | AF|16 0-25/BCI87 0-27(BFI2I 0-25|C|06B 0-55 | MPSASS 0-27
2N708  0-17 [2N2924 0-14[2N4921 O-73[AFII7 0-20/BC207 0-02|BFI23 ©-27 |C(06D 0-65 | NES55V 0-70
2NTO?  0-4212N2926 0:-1) 2N4922 0-B4 AFI18 0-55 BC208  O-L1) |BFI25 ©-25 | Ci06E 0-d43 | NEG6p 4-48
2N7I1  0-50/2N3053 0-32|2N4923 0-83 AF|24 0-30 BCZ2I2K 0-10|BFIS2  ©-20 | CA3020A NES61  4-48
2N718  0-23 2M3054 0-60 |2NSi72 0:12|AFI25 0-30|BC2i2L 0-16|BFIS3 021 -80 | NEGESA, 4 -48
2N7IBA 0-25 2N3055 0-75 2N5174 0-22 | AFI26 0-28| BC214L 0-20|BFI54 0-16 CA3046 0-70 OC23  1:35
2N720 0-50 2M3390 0-26 2N5175 0-26 | AFI127 0-28 BC237 0-09|BFI58 0:-23 | CA3048 2-11 |OC28 0-T6
2NT2I  0-55)2N3391 0-23|2N5176 0-31[AFI39 0-39 BC238 0-09|BFISY 0-27 | CA3089E1-96 OC35 0-60
2IN9I4 022 2M3I9LA 2IN5190 0-92 AFI70 ©0-25 BC239 0-09(BFI60 0-23 | CA3090 s) 0-50
2IN9I16 0-28] 0-29  2NE(9] 0-95 i AFI 0-25 BC25] 0-20|BFI6l O 4-23 OC45 032
2N918  0.32 |2M3392 0-13 | 2NSI92 |-24 | AFI78 0-55 BC252 0-13BFI&3 0-32Cp400o 0-51 | OC71  ©¢-20
929 0-30 (2MN3393 0-13/INSi95 )46 AFI79 0-65 BC253 0-23 |BFI6E 032 /CD4001 0-51 .0 0-25
2N1302 0-19(2N3394 0-13|2N5245 0-43 1 AFIB0 0-58|BC257 0-09)BFI67 021 CD4002 0-51 0-25
2NI303 0-19(2N3402 0.18|2N5457 0-49| AFIBA 0-46 /BC258 0-09|BFI73  0-24  CD4009 1-07 | OC83 0-24
2NI1304 ©0-24 [2N3403 0:19 [2N5433 0-45 0-35|BC259 0-13(BFI77 0-29  CD4010 |-07 | ORPI2 0-55
2N1305 0-24|2M3440 0-59 | 2N5459 0-491 AF239 0-51 BC26] 0:20({BFI78 0-35 CD4GII 0-51 1-20
2NI306 0-31 |2N344]1 0-97 40361 0-48|AF240 0-72(BC262 O-18|BFi79 0-43|CD40l5 2-56 0-15
2M1307 0:22{2N3442 1-69 (40362 0-50| AF279 0-54/BC283 0-23| BF} 0-35 |CD4016 1:02(SC3SD | -68
2N1308 0-25|/2N3414 0-10 (40353 0-BS A 0-54 BC300 2-12/5F18]1 0-34 CD40IT 2-66 |SCI6D 1-456
2N130% 0-36|2M34jS 0-10 (40389 0-48 AL|G2 0-75 8C307 0-34/BFIB2 0-40 | CDA4020 2-96 |SC400 1-89
2NI6T1 1-44;2N3416 0-15/40394 0-56| ALIO3 0-70 BC302 0-29[BFI&3 0-40 'CD4023 0-51 |SC4ID 1-32
] 2NI671A 2N3417 0-2]1|40395 0-65|BCI07 ©-16 BC3I03 0-54|BFIB4 0-30 |CD402% 1:90 | SCASD -89
1-54|2N3638 0-15(40406 0-44/BCJ08 D0-15 BC307 0-10|(BFI8S 0-30 /C 1-56 |SC46D 1-96
i 2NI671B1 72 ]2NM3638A 40407  0-33|BCIO? 0:19 BC3I07A 0-10[BFI94 0-12 | CD4028 2-34 |5C50D 2-60
| INISTIC i 015140408 0-50/BCJI3 0'15 BC308 0:09 BFI95 "0-12./CD4029 3-79 |SCSID 2-39
4-32 [2N3639 0-27 | 40409 0-52{BCII5 ©-17(BC308A 0-12 (BFI96 0-13 | CD4041 2-11 |SL<I14A 1-80
| 2NI711 0-45!2N3641 0-17 40410 0-521BCI16 0-17 {BC308B 0 09 | BF197 0'15,‘(204044 1-!1'51513 4-59
i 2N1907 5-50|2N3702 O-11 (4041l 2-25{BCIT6A 0-18'BC309 0-10|BFI98 0-1& CD4Ga7 1-65 | TAA263 1-00
| 22102 0-5012N3703 0-12 | 40414 3-55(BCIi7 0-21 BC309A 0-10/BFI99 0-18 CpD4045 050 | TAA3S0 2-10
2N2|47 0-78)2M3704 0-14 40430 0-85]BCII18 0-11 BC309B 0-10{BF200 0-40 CD<050 0-90 | TAAS2] 2-03
2MN2148 0-94|2N3705 0-12|40583 0-23 |BCII9 0-29|BC237 0-21{BF225] 0-19 LM30|A 0-48 | TAAGGIB
2N2160 0-6012N3706 0-09 (40601 0-67 |BCI21 0-23 BC238 0-19(8F237 0-22 [M304A 2-03
2N2192 0-40{2M3707 0-13 /40602 0-46 BC| 0-16/ BC337 0-19|BF238 0-22 LpM309K 1-88 [ TADIOO 1-50
2N2192A 2ZN3708 0-70 | 40603 0-53 |[BC|26 0-23 BC338 ©-19|BF244 0-21 LM702C 0-75 [Fileer 0-70
0-40/2N3709 0-11 /40604 0-56 BECI32 0-30 BCY30 0-64{BF245 0-33 1M705T09% | TBA27I 0-64
2N2913 0-40{2N37I0 0-12(40536 1:10;BCI34 0-13 BCY3l 0-64|BFz46 0-58 0-48 | TBAG4LB
2N2|93A 2N3711 0-11 /40669 1-00BCI35 0-13 BCY32 1-|5!BF247 0-23| sDIL 0-38 1-28
061 12N3712 0-96|40673 0-70{BCI36 0-1T | BCY33 0-45! Bris4 0-16 | 14DIL 0-40 | TBAB00 1-50
2N2(94 0-73|2N3713 120/ ACI07 O0-5{{BCI37 0-57 BCY34 0-4%|BF255 0-17 |LM723C 0-90 | TEABIO 1-50
2N2194A . |ZN3T7I4 1-33 |ACII3 0-16/BCI3E 0-24|BCY3B 0-55 BFXS7 046 | MyqiTo9s | TIL209 0-30
- N3715 [-50{ACII? ©-20)BCI 0-34/BCY39 |-50 BF258 0-59 0-4¢ | TIP29A 0-49
IN22|BA 2N371e 1-80/ACI256 0-20|BCI4l 0-29 |BCY40 0-7|BF259 0-55 gap g.40 | TIP30A 0-58
80| 2N3771 2-20  ACI27 0-20)BCI42 0-23/BCY42 0-28( BES2IA 2-30| 141 g-38  TIP3LA 0-62
ZN2219 0-45|2N3772 1-80 ACI28 0-20{BCI43 0-25|BCY53 0-21) BFS28  0-92 |\ Mmy47 | .00 | TIP32A 074
2N22| 23773 2-65 ACISLV 0-25|BCI45  0-21 |BCYSY 0-22| BFS6l  0-27 | \yg40mpy | TIP33A 1-01
0-22[2N3779 3-15/ ACI52V 0-17|8CI47 0Q-12| BCY70 0-17 BFS98 0-25 0-60 | TIP34A 1-5%
202220 0-24/2N3790 2-40 ACIE3 0-25/BCI48 0-13|8CYZ] 0-22 BF 0-30 | 7505 2.5 | TIP35A 2:50
1 0-26|2N379! 2-35| ACIS3K 0-25| BCI45 0-12 | BC 0-131BEX30 0-27 | n)° 573 | TIP36A 3-T0
2N2221A N3792 2-69| ACIS4 0-20|BCI53 0:18|BCYB? 3-54 BFX: 933 |) 7205 2.00 | TIPAIA " 0-79
0-18,2N3794 0-10(ACI76 0-18|BCI5S4 0-12 BCYSS 2-42 BFX63 2-48 3 TIPS2A 090
2N2222 0-2012N3819 0-37 | ACI76K 0-28|BCIS7 0-14| BCYBY 0-97|BFX68 0-30 MCI303p TIP2955 0-93
2N2222A 2N3820 0-38(ACIBIK 0-23 |BCI58 0-13 80115 0-75 BFX84 0-24 1-26 | T1p3055 0-50
0-2512N3823 1-42| ACIE8K 0-34(BCI59 0-14/BDII6 1-00  BEX85 0-30 MCI310 2-92 | ZTX300 0-13
2N2368 0-25 IN39%00 0-2]1 (ACY|8 0-24|BCI60 0:37 ADIZI 0-75 BFXB7 0-28 MCI458CPI | ZT%302 6-20
2N2369 0-37 |2N3901 0-32|ACYI9 0-27!BCI67B 0-13 8DI23 0-31 | BFX6E 0-25 0-70 / ZTX500 015
| 2N2369 0-41 |2N3903 0-24  ACY20 0-22/BCI68B 0-13 BDI24 0-67 BFX89 0-45| M|480 0-90  ZTX502 0-18
| 2N264670-55 {2N3904 0-27 [ACY2] 0-261BCI68C 0-11'BDI3I 0-40/ BEYI8 0-52 | Mj48]  |-14 ' ZTX530 Q- 21

Integrated Circuits TTL (SN 7400 Series)

$N7400 155) SNT4I0 |6p SN7437 355 SN7454 16 SN7484  95p,SNT4I07 43p|SNTAISE [-66;SNTAITE 1-74
SN7401 16p SN7411 25p/SN7438 355/SNT460  16p|SN7485 1-58.5N74118 1-06|SN74155 |-55,SN74180 1.44
SN7491AN ~ SN7412 28p |SN7440 16p SN7470  30p(SN7486  45piSNT4II9 |.92|SN74157 |.0a|sM7418]1 5-18
> 33p | 5N7413 50p/3NT744l 35p SH7472  38p|SN7AN  6SpISN74IAl 57p(SN74160 1-58{SNT4190 1-95
SN7402 16p | SN74l¢ 45p SN7442 85p/SM7473  44p/SN7491 |-10{SN74122 E0p|SNT4181 1-58|SNT4IS] |-95
SN7403 16p|SN7417 30p|SN7445 1-59ISNT474  48p|SN7492 “7Sp/SNZ4123 T2p|SN74162 §-881SNTAISE 2.08
SN7404 2Mp | SN7420 16p|SN7446 2-0B[SNTA75  50p[SNT7493 S5pISNTALZ4] 1-00[SNT4164 2-01[SMT74193 2-30
§N7405" 24p |SN7423 37p|SN7447 | -30|SN7476  4SRISNT493  65p (k74145 1.44|SM74168 2 .01 SrL Tiochihe
SNT7406 45p|SN7425 375 SN7448 1-50|SN7480 75, SN7494 85 ;

SN7407 45p|SN7427 45p/SN74S0 165|SN7481  1-25(5N7495  8op|SNT4150 1-44/SN74167 4-10(SNT4197 I-58
SNT40B 23| SN7430 16p(5N7451 16p|SN7482 87p(5MN7495 1-00 SNZAISI 1-10|SN74174 1-00[SNT74198 3-16
SN7409 31p |SN7452 45p SN7453 16p|SN7483  1-20/SN74100 2-16|SN74153 § 00|SN74175 |-29SNT74199 2-88

Diodes & Rectifiers OPTO & LED" Eridge Rectifiers
PIV 50 100 200 400 800 8O0 100D Red, green and yellow

1-50-08 0-09 0-10 0-11 0-12 0-15 0-20 0-i6 diameter 31p

3015 0-17 0-20 0-22 0-25 0-27 0-20 0-20 diameter 33p

0 — 0:35 040 0-47 0-56 — = DL707 £2:35 or 4 for £3-00
350-84 092 1-]8 2:15 2-52 3-05 4:20 Minitron £1-55
Cathode Stud anly IN3766 (35 A

800pv) £3-65. IN3768 (35 A 1000py) £4-20
0

IN34A  0-10 | BAIIG 0-25 | BYI00 0-15 | BYZIZ 0-30 | OABI 3
INSI4  0-07 | BAIIS 0-07 | BY) ‘15 | OA9  0-10 | OAss -10
INSi6 07 [ BAI4]  0-37 | BYI27 0:173 | OAID O
AALI9 0-07 | BAl42 ;o [']]

2%

0-07 OA202

2§x32 18p 20p — l4p
2ix5 0p 3Gp — l4p
33x32 3op 30p — —
3ixS 34p 35p ~— 24p
2x17 £1:21 95p 76p 9P
Pins x 36 24p 24p

x 200 89p- 92p
Trade and Retail Supplied

Potentionmeters
Linear or Log

Single Double

Rotary Pors. 18p 45p
Rortary Switched 28p -
Sliders S0p a0p

Full range of Capacitors
stocked. See catalogue for
details

Presets Horizonral or Verrical
CIW ép AW ép  -3W 6p

Con structiorn Kits
AVY Aeriaj Amps £2-04
UHS70 Transmireer £2-T4
MUE7 . Recciver for above £3-22
EWI8  Electronics dice £6-33
EW20  Etectro. Dice +Sen. £7-79
OUR NEW GLASGOW
SHOP IS NOW OPIN
YAT all prices exclusive
p&plsp Mail Order




/25601

FANTASTIC Pioneet PL 12D P.Q.A-
OFFER Sansui SR#12 . -. P.O.A.
Thorens TD125 Mkl .. EN-25
Thorens TD125AB Mkll .. £111-95
Thorens TD160 ABC . .. K59-55
Tharens TD165 ABC . .. E52-35
Transcriptor Sa(um With
Vestigal Arm 5 .. £63-95

AMPLIFIERS
Please add £1-05 for p & p 4 Ins
AmslradintegmwOOMkll .. £24-45

GARRARD SP25 MkiV
Plinth & Covar

Garrard $P25 MkIV deck. Goldring Amstrad | C2000 Mkl et
GBI Cartridge. Teak finished Plinth/ Ametrad 8000 MEII| " £1795
Cover (Non Hinged) All Leads. Benson 100A T £22.95
GLOBAL'S PRICE £13-80 Bonaon 2004 iR
Carr. & Ins_ £1:83 mdm guun: S?rQQE MHI E £§g g
TURNTABLES etro-Sound 5 . £33:
Please add £1:05forp. & p. & In ;Aelro 'Sxm?“STEO pr.g;{s
Garrard 5P25 Mk Iy chum £13-95 o MK 111 - R
Garrard 865B P/C CAR(HInggd Sinclair 2000

Caver) £47-50 Sinclair 4000 .. . E44-95
Garrard 865 Chassls . E22-40 Teteton G:m ~ : :}g::g
Garrard 401 Chassis £32-00 ;0:9:0n gAQMD 205
Goldring 101 Mk Pchm £22-50 eleton S AQ307! =
Goldring GLIS P/C G| . £33-15  COMBINATION UNITS
Goldring GL18 P/C S 1 £ Picase add £1-10for p & p & lnis

Goldring GL8s P/C . £83-50 Goodmans Compact 80 (Teak} £131-15
Goodmans Compaci $0 . .
Goodmans Compact

(Teak) ..

BIRMINGHAM

Tivoli Shapping Centre,

Tul: 021-706 9945

Plaase Neote Eveiy ot o
mEGe 1o pALurE prices xted afi
o - v""""
S by w0 alterat
without prior nofive {E8

FULL [2 MONTH AFTER SALES SERVICE

4 High Yiew Pacade,
Redbrisge Lane East.

Wopdford Avanue. llford.
Tal: 01-550 1085

~~Calestion Ditton 25

1536 Coventey Read, Yardley

TUNERS

Please add £1-05 for p &pdlns
Amstrad MLX 3000 24
Eagla AAB = . £45- 95
Eagle TST 152 . .. £32-95
Metra-Sound FMSWMK H .. £33-35
Teleton 7300 .. - P.O.A.
Teleton ST202 £35-50
Sinclair 2000 Mk 111 £29-85
SInclalf4000 .. . K345

TUNER/AMPLIFIERS
Pleaseadd £1-21forp&p & Ins

Amstrad 5000 £55-00
Goodmans Module 80 . ET2-40
Goodmans Module %0 . " £92-90
Goodmans 1-10 Module . E108-58

SPEAKERS
Add £1-82 for p & pllns DBI Palt
1500 £25-

£29: 80
. £E45-25
- E42-65
.. £65-50
.. £129-95

Celestlon County
Celastion Ditton 10 MKl
Celestion Ditton15 ..

Celestlion Ditton 44
Celestign Ditton 66
Celestion Hadlalgh
ocodmans Dimenslon §
Goodmans Havant SL
Goodmans Mag|stars
Gooadmans Magnum K2 SL
Goodmans Minister .. 55
Goodmans Mezo 3SL
Marsden Hail 110F/C . .
Marzden Hall {56F/C ..
Marsden Hall 200F/C ..
Marsden Halt 300F7C
Wharfedale Denton 2
Wharfedale Dovedale
Wharfedale Glendale. .

328 Edgwarm Road. W2.
Tel: 01-262 3247
174 Pentonvilie Road, N1,
Tal: 01-275 1769

128 Notting Hill Gate, W1
Tel: 01-229 1437

50 Stemford Hill, N16.
Tel: 01-806 4693

CARTRIDGES

Please add12pforp & p &lns
Goldring GBOOH £3-15
Goldring GEO0E £6-20
Goldrifig G300 3 £3-40
Shure Vi5 Typed e £26-08
Shure MISEJ Type2 .. £7-75
Shura MISED Trpez £8-85
Shure BIED ; £8-10
Shure M3D oz £2-89
Sonotone 3 TACHD . £1-30

FABULOUS UFFER

‘ Hlnged) all leads.

PORTSMOUTH
12 London Road, North End
Tal: 0705 68321

45 Market Place.
Tel: 734 535131

105 St Alkans Ro. Tal: 39332

AMSTRAD 1C2000 Mkii

STEREOSYSTEM

Amstrad 1C2000 Mkll with increased

power 25425 watls amplifiér. Cam-

plete with a pair of Amstrad Acouul;’g
Mkl

rt. Plinth/Cover (Non

BALS PRICES-W 5
Carr. & Ins. £3-30

STEREO HEARPHONES
Piezse add 42p for p & p & Ins.
Koss K711 Red Deﬂ

Koss K& -
Koss T47..

Koss HV1 s

Koss HV1/LC ..
Koss Kvi11 Blach
Sennhelger HD414

H.P. FACILITIES
AVAILABLE FOR
PERSOMAL CALLERS ONLY

MAIL GRDERS
TO: 174 PENTONVILLE
ROAD, LONDOK, MY,
Order with canfidance,
Send Poste] Oud
Cheque. Money Order,
Bank DOraft, Gire or

by Reg. Mail.

LEASE KOTE Al Chenues.

NO HIDDEN PRICES AT GLOBAL
AUDIO - ALL OUR PRICES ARE
SHOWN WITH VAT INCLUDED

PERSONAL CALLERS YERY WELGOME!
LOMPARE OUR PRILES WITH ANY M THE BOOK)
OFEN MOMDAY T0 SATURDAY 5.3

LATE MIGHT FAIQAY DPEN L]

We givea FULL |12 MONTH GUARANTEE
on zll products purchased at any branch parts
and labour absolutely FREE

Money Orders, Postal Orders,
Bank Draft, ar Gire te be
made czvaﬁ: Ig

10

PARKERS SHEET
METAL FOLDING
MACHINES
HEAYY YICE
MODELS

With Bevelled Former Barx

No. I. Capacity 18 gruge mild stee! x 36in. wide .
No.2. Capacity {8 gauge mild steel % 24in. wide ... £15-00 carr. free
No. 3. Capacity 16 gauge miid steel X [8in: wide . £15-00 carr. free

YOURSELF FOR A

BETTER JOB -~ MORE PAY!

£21-00 carr. {ree

Also new bench models. Capacities 36in. x I8 gauge £40-00 24 in. x 16
gauge £38-00. Carriage free. Add 8% VAT to total price of machine,
£nd folding attachments for radio chassis, tray and box making. Steel angle
36" model, 40p per fe. Other models 30p. The two smaller models will form
flanges. As supplied to Government Departments. Universities, Hospicals.
One year's guarantes. Money refunded if not sotisfied, Send for details.
A. B. PARKER, Folding Machinc Works,
Upper George St., Hackmondwike, Yorks. Hc:kmondvukc 403997
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If you have difficulty in obtaining

EVERYDAY
ELECTRONICS

Please Place a regular order with your newsagept ér send
I year's subscription (£2-95) to:—

Subscription Department, Everyday Electronics
Tower House, Southampton Street,
London, WC2E 9@ X

Tha you want promotion, o better job.
higher pay? *New Opperianitien’ shows
sou how to get them through a low-cost
home r‘ludy conrse. There are no books to
Ty and you can pay-as-von-learn.

This belpful guide to soccess should he

resd hy every ambilions engincer,

Send for this helpful 76 page FREE book
now, No obligation and nobody will call
oo you. 1t ciruld he the best thing Fou
ever dif.

W CUT OUT THIS COUPON I I SIN e
CHOOSE A BRAND NEW FUTURE HERE!

Tick or state subject of inderest. Post to the address brtow,

aniﬂ!l!iﬂliilliﬂlllillﬂﬂl.ﬁ1UIJIJIII]J]HI|IiHﬂli]lIi!iiII[lI!Illllllﬂl!lllllllllilllllllllllIIlllllllmllIIIIIIIIIIiIiIlIlIIIlIEll!l!!!l!lilllllllllllllllllllll%
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Gthes subjects
Accrediled by C.4.C.C.

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

I Electrieal General Radio and CITY AND GUILDS l
Engieering D TV Enzineerinc {1 Electrical
l Electrica! Installations & Servicing Technicians m| l
d Wirin Radio Servicing, 3
= it = Maintenance and CITY AXD GUILDS
Elestrical : o Telecommunica. I
Dragghtsmanszhip [ tions
Elcctrical Transistor Radio Ameteurs’
I A 0O Techuology By S
Electronic
I Enginecring [ CITY AND GUILDS ete. ete.
Computer Instalistions and
l ing a Wiring | I
ALDERMASTON COLLEGE BEE 05
Dept BEE 95, Reading RGT 4PF
NAME (Biock Capitals Pi
l ADDRESS

Homder njABUUl

651



EX COMPUTER BOARDS
Packed with

and resistors—CO.
3 for ONLY B6p + p & p

SPECIAL

xistors ONLY B56p each + p & p 1Bp
PAXOLINE BOARDS
t_torm+p&pzo-p.

mom‘go:uun ll §0.
ONE as above PLUB Power Tran-

73 X 9’ approx.

FIBRE-GLASS PRINTED

CIRCUIT BOARDS
10§ X & spprox. 2 for 55p

Etch resistant printed circuit marker
9bp each b

DECON-DALO 33PC Marker

pen

BIB HI-FI ACCESSORIES

Do Luxe Groov-Kieen : -

Model 42 £1-95
Chrome Finish
Model 60 £1-50

Bef B Strlus & Turntable Cleaning Kit 34p
Rel. 36A. Record/Stylus Cleaning Kit 33p
Bef. 43. Record Care Kit £2:42

Bet. 31. Camsettea Head Cleaner 58p

Ref. 32. Tape editing Kit 4168 T
Model 9. Wire Stripper/Cutter 82p

Ret. 46. Spirit level 62p

Re!. P. Hi-Fi Cleaner 31p

Ref. 32A. Biylus Ralance #§1-37

Ret. 7. Tape Head Cleaning Kit 62p

Bet. 568. HI-FI Htereo Hints & Tips 48p
Ret. 43. Auto changer groowe cleaner £1-08

VEROBOARDS
stzee, all -1 matric 55p

Packs contalning apprax., B0sq. fng. various

RF Chokes .

CHI1. 2 5mH 28p CH2. b:0mH 30p
CHS. 7-5mH 31p CH4. 10mH 83p
CHS. 1-5SmH 28p

COIL8
DEX1 Crystal sct 21p PRR2 Dual range

REPANCO CHOKES & COILS

i5p

NORMAN }* Corea & Formern 8p
§~ Corea & Formers 10p

COIL FORMERS & CORES

SWITCHES
DP/DT Toggle 38p BP/ST Toggle 30p

—
FUSES

EARPHONES

Crystal 2-5mm plng 42p
Crystal 3:5mm plug 42p
8 chms 2-5mm plug 22p
8 chma 3-5mm plug 22p

14" and 20mm. 100MA, 200maA, 250mA,
550mA, 1A, 1-0A, 24
QUICK-BLOW 5p ea.
— P

B1223. 200 ohms plus omjoff switch
2-5mm snd 3-Smm plogs £l

DYNAMIC MICROPHONES

and

"EC 240 £1-07

LWAY STEREO HEAD-
PHONE JUNCTION BOX
H1012 -87

2-WAY CROSSOVER
NETWORK

K4007. 80 6hms Imp. Insertfon loss 348 H1 81

{Angled) uss per pair.

CAR STEREO SPEAKERS

BI-PAK

CATALOGUE AND LISTS
Send S.A.E. and 10p.

INSTRUMENT CASES

({Black Vioyl covered}

. BA £
P & P 10p on each box

No. Lei Width Height Price
BV: x -7 Y > 830
BVZ 11" x a7 x 2145
ALUMINIUM BOXES
B}®  x 21* 0 &
BA3 l‘% x 47 5t 1;‘ 48)
BAS 47 x :;" x . 4z
BAd 5" x x " Bp
BAS 47 x 23} x - 42y
BAG 37, X 25 x 1° 4
BA7T 7*° x 57 x- M* 7oy
BAS 8 . x 6" . x - 3  gog
9 87 47 x 2% 587

ANTEX SOLDERING IRONS
X25. 25 watt 2205

COCN 240. 15 watt 2248

Model G. 18 wati 2298

BE2. foldering Kit £3-25

BTANDS: ST3, Buitable lor all miodels 41 1

SOLDER: 188WC Muiticors 7oz #1-81
ZBWC Tox $1-81. 188WaG 224t §ip
228WGE Tube 33p

ANTEX BITS and ELEMENTS
Bits No.

102 For model CN240 3/52"
104 Por raode] ON240 $/18*
1100 For model CCN240 3/32"
1101 For mode! COR240 8/8-

1109 Por model CON240 37
1020 For model G240 3/32~
1021 For model G240 1/8*
1022 For modcl G240 3/16”

§0 For model X235 3/327.

51 For modal X25 4/8%

52 For model X25 3/16
ELEMENTS
ECN 240 8130

EEEEEBE5585

ECCN 240 11-32
EX 25 £1-16

ANTEX HEAT SINKS 10p

V.AT. rncluded in all prices, Please
add 10p P. & P. (U.K. only). Overseas
ordars—please add extra for po:mn

NEW COMPONENT PAK

BARGAINS

Pack

Ko. Qty. Deacription Price

Cl 200 Besisters mixed values approx.
cotint by weight 055

C2 150 Capacitors tixed valnes approx.
count by weight a-55

C3 50 Preclsion Resistors
tolxed values

Ci 75 {th W Resistors mixed preferred
values 0-55

1%, 2%
055

Cs 5 Pittes amsoried Ferrite Rods  0-55
s 2 Tuning Gange, MW/LW VHF 0-55

c7 1 Pack Wire 50 metres sssorted
eolours 0-55
4 C 8 10 Reed Switches 0-56
C9 3 Micro8witches 0-55
Cl0 15 Assorted Pots & Pre-Sels 0-55
CIL ¥ Jack Socketa3 X 3:-8m 2 x
Standard Switch Type 0-55
C12 30 Faper Condensera preferred
types mixed values 0-§5
€13 20 Electrotytics Trans. types @55
Cl¢ 1 Pask atsorted Hardware—
Nuta/Boltr, Grommetsete. 0-55
€15 5 Maine SHde Switches 055
C16 20 Assorted Tag atripd & Panels - 0-55
C17 10 Assorted Control Knobe 055

C18 4 Rotary Wave Change Bwitchas 0-55
gg ? Relays 824V Operating 055

pack sheet of Copper Lunlnm
20 xq. ins 0-55

VISIT OUR COMPONENT SHOP
18 BALDOCK ST., WARE, Herts. (A10)
Opco Mon.—Rat. 9-5.30 p.m.

Tel 61593

PLUGS AND SOCKETS

FLUGS

P8 1 DJIN. 2 Pin (8peaker) on
P§ 2 DIN. 3P 12
P8 3 DP.IN.4Pin 15
P83 4 D.IN.65Fk 150° o018
P8 6 D.LN.5 Pin 240° 18
Fd ¢ D.IN. € Pin 017
P8 7 BI1NK.7PFin 018
P8 8 Jack 2-5mm Screened 018
PH 9 Jack 3-5mm Plastic (.51]
PB 10 Jack 3-5mm Screened 018
P8 11 Jack §° Plastic 015
PA13 Jack }7 Bereenad 022
P8 13 Jack Bierro Bereened o386
P8314 Phona 410
P8 15 Car Aerfal (-]
Pd 16 Co-Axial 015
INLINE SOCEETS

P8 21 D.LN. 2 Pin (Speaker) 014
P822 D.IN.3Pin 020
P823 DUIN.5 Pin 180° 0-20
P3 24 DIN. 5 Pin 240° 20
P325 Jack P5mm Plastic 016
P828 Jack 3-5mm Plastic 018
P8 27 Jack i” Plastic 0:30
P8 238 Jack 3" Bereened 035
PB 20 Jack Btereo Plastic 030
PS 30 Jack Btereo Bereened 033
P3 31 Pbono Bereened 018
PS5 32 Car Aerial 022
P3 33 Co-Axial 0g2
EOURETS i
T35 D.LN. 2 Pln (Speaker) 0-08
P8 35 D.LN. 3 Pin 11
P8 37 D.LK. 5 Pin 180° 11
P8 38 DLLN. & Pin 240° o1l
P8 39 Jack 2-5mm Bwitched 012
P8 40 Jack $-Bmm Switched 013
PS 41 Jack }7 Bwilched o020
P8 42 Jack Btereo Bwitched 020
T8 43 Phono Single 0-08
PS 44 Phono Dounble 010
P8 46 Co-Axial Surtace 010
PS 47 Co-Axial Flush a-20
LEADS

o open ends approx. 3 metres

long (coded) 0-30
CABLES
OF 1 Single Lapped Screen o7
CF 2 Twio Common Screen 011
CE 3 Bterce Bereened 01z
CP 4 Four Cora Common Screen o028
CP 5 FourCore Individually SBcreened 0-30
CP 6 Microphone Folly Bralded Cable 010
CP 7 Three Core Mains Cable 00
CP & Twin Ovaldaina Cable 007
CP 9 Bpeaker Cable 045
CP 10 Low Loss Co-Axial 0-13
CARBON

POTENTIOMETERS
i?;x lox, 22K, 47K, 100K, 220K7 470K,
M, 2M

VG 1 Single less Bwitch 015
VC2 Single D.P. Bwitch 028
VG & TFandem Less 8wiich 0-48
VC% 1K Lin Lesa Switch 015
VC6 100K Log anti-Log 0-46

HORIZONTAL cARBON

| PRESETS

01 watt 0-08 ¢ach
100, 220, 470. 1K, 22K, 47K, WE, 29K,
€K7, 100K. 220K. 470K. IM, 2™, 47

IT'S POWERFUL
(15 + 15w RM.S.) AND—

|IT LOOKS GooD!

| THE

| LEGIONAIRE

STEREO
AMPLIFIER

ORDER NOW—
ONLY £39.95 p&p 50p.
Or write for full details

WORLD SCOOP

JUMBQ
SEMICONDUCTOR PACK

Traneistors — G d z

Dt u:::_ an Silmn_ngitmd

7eners ALL, NEW AND CODED.
APPROX 100 PIECES

OGering the amateur 3 fantastic bargain Pak
and an enormous saving—identification and
data shest tn every Pak

Only £2 p. & b. 20p
RECORD STORAGE/

CARRY CASES

77 EP. 181" x 7" x 8". (50 records) £2:10
12% 1P, 1327 x 737 x 128", (50 records) 4295

CASSETTE CASES

‘ Holdz 12. 19” x 33" x §". Lock & Handle,

£1-30

SPECIAL PURCHASE

2NB055. Silicon Power Transistors NPN.
Famous matnfacturem out-ol-epec devices
free from open and shori defects—every one
able 115w. TO3. Metal Caxe.

QUR SPEGIAL PRICE 8 for £1

LOW COST CAPACITORS

-OLUF 400v. 8p. anch
500UF B0+ Elect. 107 sach

REPANCO TRANSFORMERS
240+ Secondary voltages avalilable
from selected kpping! dv, 7v, 8v, 10v, 147,
15%, 17y, 19v, 21v, 26v, 3lv, S3c, 40 50
and 25v-0-25v,
Type Amps.  Price
ET50/3 ¥

MT50/1 1
XT60/2 2

PEP
5183 30
£2:49 86p
£3-30 40p

CARTRIDGES

ACOR

GPSI-180 200mY at 1-2cmfsee
GP93-1 280mV at lemfeee
GP9g-1 100mV at lem/see

J-2005 Cr.m-\lrm Qutput

J-2010C Compatible
T-20063 Btareofii Ouiput

3-2105 Ceramic/Med Output

J-2203 YHagnetlc SmV/Sem/sec,

BBk ERER pes
|8 22 BJSs Rk

inelu
J-22038 Replacement stylus tor sbove
AT-35 Andio-tachnich magnetic
cxrtridge 4mVjSem feec

CARBON FILM RESISTORS

E12 Range of Carbon Pim Resistors,
llsth watt available in PAES of 30 pieces,
amsorted into the following groups:—

Bl 506 Mixed 100 ohms-820 ohms 309
E2 50 Mixed 1K ohma-8-2K ohms S0p
B3 50 Mired 10K obm3-82K ohms  50p
R4 50 Mixed 100K ohms-1 Meg. ohms 50p
THESE UNBEATABLE PRICES—

E ARE
JUBT 1p RACH INCL. V.AT
BI-PAK 'supziudk'QUAu'r?
LOW - NOISE CASSETTES
CRO. 36p C90. 48p :I'IO. 803




BI-PAK QUALITY GOMES TO AUDIO!

AL10/AL20/AL30 AUDIO
AMPLIFIER MODULES

resulted in a range of ouiput powers from
3 to 10 watts B M 8,

‘The versatility of their design makes them
ideal for use in rocord players, tape recorders,
stereo snd

tape playems in the car and at home.

Conditions Perlormance

" Po — 3 WATTS {=1EH: sose;
e T i 6-160
f—1EHz 1060 %02
Pom2 WATTS " | soE=—2sEm,
75m¥. EMB
%o x 17

BENSITIVITY for BATED OfF Ve=25V. RI=8% {=1EHz
DIEENSIONE =

The above table relates to the AL10, AL20 nad AL30
dulea. The ing table outlines the di
in thelr working conditions.

Paramstar A0 ALSD ALs0
Mazimum Supply Voitage 25 30 Tt
Fow at for 2% T.H.D. 8 watts - 5 watta
®L l’-“%’n 1 1*1’(3:) RMB Min. RMB Min.
PRE-AMPLIFIERS

PA 12. (Ust with ALLO & AL20) £4-35
FA 100. (Use with AL3C & AL50) 41316

10 watis
RME Min.

AUDIO AMPLIFIER
MODULES

AL 10. 8 watta RMB 22
u‘
£3 d e

TRANSFORMERS

T461 (Use with ALI0) £133 P & F 15p
T538 (Vee with AL20, AL30)

4103 F & P lip
BMT80 (Use with ALBO) #2:15 P & P 25p

POWER SUPPLIES

P8 12. (Uke with AL10, AL.20, AL30) 88p
SPM 0. (Usowhh ALG0) _ £325
PRONT PANELS 8P 17 with Knobln o

PA 12. PRE-AMPLIFIER SPECIFICATION
The PA 12 pre-amplifier has been designed to maich into | Frequency reapoase—
=ost budgel siereo systems. It is compatible with the
AL 10, AL 20 and AL 30 sudio power amplifiers and |t
can ba supplied from their mssocisted power supplien.
Thers are two starso inputs, one has been deslgned for use
with *Ceramijc cariridges while the anxiliary input will | *Inpat 1.
wait most {Magnetic cartridges. Fuil details are given to A "liex- Dh‘;n
tha spectfication table. The four controls are, from Jeft to +Inpat 2. Tm; Mo Sk
right: Volume and onfoff switeh, balance, baay and treble, Y 30 E ohms
Sire 152mm x 84mm X S5mm. Bensitivity 4mV

Look for aur
SEMICONDUCTOR ADVERTISEMENTS in
Practical Wireless Wireless World Radio Con&ucior

ALL PRICES INCLUDE V.A.T.

The STEREO 20

The ‘Sterco 70" amplifier I3 mounted, ready wired and tested
o & one-plece chazala measuring 20 ¢m X 14 ¢ x 55 cm.
This compact tnit comes complete with onfoff switch

welume control, balance, bass and treble controls,

Fransforiner, Power supply and Power ampa.

Attractively printed front panel and match.

ing control knobs. The " 8tereo 20° has been

Zealgned to fit into most turntabls plinths

without interfering with the mechaniam or

alternatively, into & separate cabinet.

Oatput power 20w peak. Input 1 {Cer.)

SOOmMY Into IM. Preq. res. 25Hz-20kHr,

Ioput 2 (Aur.) 4mV into 30K. Harmonic

distortion- Bass control 41248 at
$GE: typlealiy 0-26%, at 1 watt. £1 4.45

Treble con. 41448 st 14kHz.

TC20 TEAK VENEERED CABINET

"For Stereo 20 (tront board undrilled) size 10§” x 81" x 3%, £3-85, plus 30p postage
SHP80 ’ STEREO HEADPHONES

4-16 ohma y Tesy 20 to 20,0005 Bt4reofmeno switch and volume
gontrols 14-95

Everyday Electronics, November 1974

NOW WE GIVE YOU

50w PEAK (25w R.M.S.)
PLUS THERMAL PROTEGTION!
The NEW ALGO Hi-Fi =
Audio Amplifier FOR ONLY S 3
£3.95 x

: %fhx Heat S}{nk temp. ;g;ic; Thermal Feedback

esponse to Latest Deaign Improvements
lmy @ Load—3, 4, 8 or 16 ohms
.?xstomon better than 19 at Signal to noise ratio 80dB

. Overall size 63mm X 105mm X
@ Supply voltage 15-50 volts 13mm

Especially designed to a strict specification. Only the finest compopents
have been used and the latest solid state circuitry incorporated ip this
powerful little amplifier which should satisfy the most critical A F

Ty STABILISED POWER
MODULE SPM8O

BEMB0 iz aspeclally designed to power 2 of the ALSO

Amplifiers, up to 15 watt (r.un.s.) per channel simul=

taneomaly. This module embodies tha latest components

and etrenlt techniques incorporating complete short

eircalt protection. With the addition of the Mains Trans-

former BMTS0, the nnlt will provide ottputs of up to 15
amps xt 35 volts. Bize: 63mm x 105mm X 30mm.

These units enable you to build Avdic Byatems of the highest

quality at = hitherto unobtaimable price. Also ideal for many

other applications inchiding:—mmo Bysterns, Public Addresa

Unite, ete, 1 PRICE £3-25
TRANSFORMER BMTS0 £2-15 p. & p. 28p

STEREO PRE-AMPLIFIER TYPE PA100

Bullt to & specification and NOT & Drice, and yet still the greatest value on the moarket,
the PALOO sterso pre-amplifier han been conceived from the latest circuit techniquse.
Designed for use with the AL50 poweramnplifier systerm, this quality made unit incorporates
70 less than ¢ight silicon plenar tranxistors, two of these are specialiy selectzd low noise
NEN devices for use in the inpat stages.
Three switched stereo inputs, and rumble and acratch filters are festures of the PAL00,
which also has & STEREO/MONO switch, volame, bal and eont 52
bara and trehle cantrols. =

). §

SPECIFICA -
Frequency Responss 20Hx — 20EHz 4 14B
Harmonic Distortion Dbettar than 0-19;
Toputs: 1. Tape Head 325 ;¥ into 60K 2
2. Radio, Taner 74 mY into 50K @
3. Magnetic P.U. 3 mY into 50K 0
Allinput voltages are for an ontput of 250mV. Tapeand P.U. inputs
equalised to RTA A curve witbin & 1dB. from 20Hz to 20K Hz.
Bass Control 4 X5bB at 20Mx
Treble Cantzol + I54B at 20 KHz
FHters: Rumble {Higb Paas) 100HE
Beratch (Low

Pass) SEHy

Signalf/Noise Ratio better than —485dB

Input overload 4 284B

Sapply + 35 voita at 20mA

Dimensions 292mm X 82mm X 3%mm

- - ONLY £13-15
SPECIAL COMPLETE KIT COMPRISING 2 ALs5d's, 1
SPM20, 1 BMTS0 & 1 PA100 ONLY £25,30 FREE p. & p.

MK 60 AUDIO KIT y
Comprising: 2 x ALG0, 1 x SPM30,1 x BTM80, 1xPA 100, 1 fromt panel, T kit of parts to
include on-off switch. neon indicator, stereo headphone sockets plus instruction bockiets.
Complete Price: £28:75 plus S0p postage
TEAK 60 AUDIO KIT
Comprising: Teak vcncercd cabinet size 163 x 114* x 33", otber parts include aluminium
chassis, heatsink and front panel bricket, Plus back panel and sppropriate sockets ete
Kit price: £8.95 plus 30p postage

Girn Ne. 368-7006

Please send all orders girect to narzhouse and despatch decartment

-PAK

P.O. BOX 6, WARE - HERTS

Postage and packing add 71p. Overseas add exira for zitmail.
Minimum order 55p. Cash with order please.
Guaranteed Satisfaction or Money Back




Everyday Electronics Classified Advertisements

RATES:11pperword(minimum 12 words). Box No. 30p. extra. Semi-display—£7'50 per single column inéh. Advertisements mus't be prepaid

and addressed to Classified Advertilsement Depariment,
Farringdon Street, London EC4A 4AD.

“EVERYDAY ELECTRONICS,"” I.P.C. Magazines Ltd., Fleetway House,

EDUCATIONAL . G
e TUNBRIDGE WELLS. Components
from Ballard’s, 108, Camd_enp Road, GADGETS GALORE!
Tunbrdge Wells. Tel: Tunbridge Wells Alarms — Test Gear — Musical Iastruments

C AND G EXAM

Maks sure you succeed with an ICS home study
caurse for € and E Electrical Instaifation Work &
Techricians Radio/TV/Electronlcs Technlclans.
Telecommus Technlclans and Radio Amateurs.

COLOUR TV SERVICING

Make the most of the current boom! Learn the
technlques of servicing Colout and Meono TV sets
throuph new home study coufses, approved by
leading manufaclurers.

TECHNICAL TRAINING

Home study courses in Electronics and Eiectrical
Englnee(lng Mamlenance Radlo A AUdllo
o

self bujld radio Wits. Gal [he qualifications you
need to succeed.
Free delalls from -
_ _ INTERNATIONAL
CORRESPONDENCE SCHOOLS.
Dapt 731 A, Intertext House, London SWE 4UJ.
Or Phene 01-822 6911

FOR SALE

MICROPHONES: AKG D109, £12-65;
AKG D202E1, £43-45; AKG DIS0C,
£18-70; AKG DI%0E, £20; AKG D224,
£55; Sennhexscr MD211N "£49-50; Senn-
heiser MD413N, £29-70. All brand new
and boxed. Send CWO to J. J. Francis
(Wood Green) Ltd., Manwood House,
Matching Green, Harlow, Essex. Tel:
Matching 476.

RECEIVERS and COMPONENTS

RADlO TV and other valves. Large
stocks 1930 to 1974. Many obsolete
types. SAE for quotation. Price List
15p. Also available a large range of
Transistor and Stili. Cox Radio, The
Parade. East Wittering, Sussex. West
Wittering 2023.

LOWEST COST IC SOCKETS. Use
Soldercon IC socket pms for 8 to 40
pin DIL's. In strips of 100 4&)ms 100+
pins 70p, 300+ 50p, 1000+ Imstruc-
tions supplied. lép p&p for orders
under £2. Add 8% VAT SINTEL, 53e
Aston Street, Oxford.

3 ASS. M.C. METERS £1-15 (35p). LARGE COM-
PUTER PANELS. 35-50 Transistors, Long Leads

p (30D).

COPPER CLAD PAx PANELS 54" % 5}7.6—50p
p. T x 9. 6-£1-M ¢

SIUCON DIODES ssov uA 10 an Tagboard

Sp c

TEVa CONVERGEANCE PANELS 2 x AC123

Z Slugged Coils, 3 Slide Switches, 11 W, W. Pots,

3 Carbon Presets, 2 Ferritie Chokes etc. £4-18 .0,

VALUPAKS. P9 100 S/Mica Caps §7p c.p. send

10p 'or Llsls of others plus Panels etc. Refund on

purcha:

7LBS ASSORTED COMPONENTS £1-75 c.p.
J.W.B. RADIO

Z Bamtield Creseant, Sale, Cheshire M33 INL

Postage In brackets Mait Otder only

LED's. Red Green Yellow. Sizes, -17,
1257, -16”, -2”. Mixed bags all sizes
and cotours. 50—E5, 100—E9 including
postage, VAT. C.W. 0. Individual tvpes
and larger quantities by negotiation.
Industrial Electronic Supi)'hes (Stock-
port) Ltd., 18la Bramhall Lane. Daven-
port, Stockport Cheshire.

654

31803. S.a.e. for all enquiries.

COMPONENTS GALORE, Pack of 500

mixed components manufacturers sur-

%lus plus once used. Pack includes
esistors, carbon and W.W., capaci-

tors various, transistors, dlodes, trim-

mers, potentiometers etc. Send £i+ l{lf
p. and p. ¢.w.0. to CALEDONIAN CO

¥(}NE 'l‘S Strathore Road, Thornton,
ife

- —
SERVICE SHEETS

SERVICE SHEETS for over 6,000
models of Television, Radios, Tran-
sistors, Stereo, Tape Recorders,
Record Players, etc., at_only 30p plus
S.A.E. with free Fau]t'l"mdmg Guide.
Over 50,000 sheets in stock for 10,000
models. S.A.E. enquiries. Catalogue
20p plus S.A.E. Hamilton Radio, 47
Bohemia Road, St. Leonards. Sussex.
Telephone Hastmgs 423066.

WANTED

WANTED E. E. Volummes 1 & 2. Mint
condition with ail Blueprints etc. State
Price. Box No. 5.

MISCELLANEOUS

LOUD 6v SIRENS for burglar alarms
etc. (new and boxed) £1-20p, add
10p pp. List No. 9 6p. Grimsby Elec-
tronics, 64 Tennyson Rd., Cleethorpes,
Lincs.

-

WRIGHT'S AERIALS
Multibeams: MBM46 £5-%0; MBM?O £12-18;
Multibeam stacking kit £4-80
Antlierence Mew Extra gain: XG8 £7-75; XGi4
£13-55. Please state channel group or transmiltter.
Coax: semi-airgpaced low-loss 12p per yard.
Comprehensive instructionsfsuggestions it re-
quested.

Prices Include VAT and mainland postage.
targe SAE far full list.

Bept. 2. 3 Chaltenham Rise, Scawsby,
Doneaster, Yorks. Don. S3743/3009

Timets — Audio — Disco — Sound Effects
* READY BUILT & TESTED %
Sample prices: Signal infoctor £1 95

Signal Tracer
PRICES INCLUDE U.K. POSTAGE & BATTERIES
Mail Order Only—S AE lisf to
G. K. SERVICES. 83 Wesldale Rd..
London SE18 3BQ

e s - -

SUPERB INSTEUMENT cases by
Bazelli, manufactured from heavy
dity PVC faced steel, choice of 212
types, send for free list: Bazelli In-
strument Cases, Dept 24. St. Wilfrid's,
Foundry Lane, Halton L A2 6LT, near
Lancaster.

UDSPEAKERS

Speakers, kits and

cabinetsfor D.1.Y.,
HiFi, P.A., Disco,
etc. by EMI, Fane,
Goodmans,
.Baker, Elac,
Richard Allan,
Wharfadale, atc.
Send for free

booklet" Choosing

a :pllaker”
WILMSLOW AUDIO

Dept, H, Swan Works. Bank Sauare,

Wilmslow, Cheshire SK9 IHF
Tel, Wilmslow 29599

L

BEGINNERS, a complete course in
electronics for only £3-43, post free.
Basic electricity, swntchmg and ampli-
fier circuits. Instructions and compo:
nenis provided, For details of this and
other kits send S.A.E. to Electrolern,
Lyburn Lodge, Nomansland, Wiltshire.

FERRIC CHLORIDE
Anhydrous technical quahty in sealed 1l packe
11b 80p; 3!b £1-60; 101b £4-40,
COMPUTER PANELS
3lbs asstd £1-40; 7Ib £2-80; 56ib £16. 12 high
quality panels with trimpots, IC's. pawer ftran-
slstors ete £2-50. 100 panets £14. Pack of boatds
containlng at least 500 components Inc. at least

CONSTRUCTION AIDS. Screws, nuts,
spacers, etc., in small quantities.
Aluminium panels punched to spec. or
plain sheet supplied. Fascia panels
etched aluminium to individual re-
quirements. Printed circuit boards-
masters, negatives and boards one-
off or small numbers. Send 6 for list.
RAMAR CONSTRUCTOR SERVICES
29 Shelbourne Road, Stratford-on-
Avon, Warks.

Y == =L s

AERIAL BOQOSTERS-£3-32

We mike three types of aarlal boosters B845-UHF-
TV, BI2-VHF-TV, Bit-VHF-Radio.

VALVES BARGAINS
ANY 5-58p, 10-T3p, 100-£3 38
ECCA2, EF30, EF1a3. EF134, PCC189, PCFB0,
PCF0d. PCL82, PCLE4, PCL85/808, PFL200,
PL38, PL504, PYS00, PYES.
COLOUR TV VALVES—PL508, PL509, PYS00-
25p each
Prices Includes VAT. PAP 10p, SAE—Ileaflet

Electranic Mail Order Ltd, 2 Bridge Street.

R:mbeﬂom. Bury, Lancs. Tel RAMS 1036.

900.

3 WATT TAPE AMPI.IFIERS
SxECCE3, EL84, E200 on 12x5x3” chassis with
tone & volume conlrols, 3 watts output to Txd”
3Q speaker {provided} £3-00. Also in case
t4xi3x9” with non-standard tape deck £4-50.
Svilable cassettes £1-08, tape 74p. head 30p.

7ib BARGAIN PARCELS
Hundreds of reslstors, capacitors, pots, switches
+ PC boards with transfstors & diodes and loads
of odds & ends. Still only £2-25.
PC ETCHING KIT

Contalns Ferric  chloride, DALO efch-resist

pen, 100 sq. ins. copper iaminale board.
L elcmnn digh, abiasive powder and instructions

VEROBOARD
Oflcuts, 100 sq. ina (no llny pieces) £1-10. 500
assorted resistors 21 40. 50 mn-.l ceramic.
poly capacitors 80o. 1%. 5% Hi-stabs
£1-30. LEO 1l COMPUTER all pans available.

BREENWELD ELECTRONIGS [EET]

Mail order, retsit & wholesale shap 51, Shirey
Park Read, Southampton, Tel (0703) 772501.
Also callers at 21 Deptiord Broadway SEB,
Tet 01-592 2008 & 35 Lower Addiscombe Rd.
Croydon, Tel 01-688 2350

ALL PRICES QUOTED INCLUDE 8°, VAT
AND POSTAGE. SAE LIST. ENQ I.R.LES
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2 ELUORESCENT
LIGHT

KIT

You can build this reverse golarity groof light
for use in howmes, garages, caravans, for camping,
ar emorgnncy lighting. Everything luhe, all metal-
work, all ate,
is supplied.

Price only £3-19 "3 %AL

DIFFUSER ONL Sgp extm inc. VAT
ORDER NOW T

ELECTRONICS DESIGN nSSOClATES
82 Bath Street Walsall 3D
Phane 33652

— —
’4 _ THE
H H NOT £48-05

Sinclair
SCIENTIFIC oo culito® %

ALSO SINCLAIR CAMBRIDGE — £15-85

WRITE *"BRETT EXPORTS"™

DEPT. EE1, 16 HENGISTBURY RD. Pleass
SOUTHBOURNE, BOURNEMOUTH Add VAT
MONEY BACK ASSURANCE + 45pPAP

TREASURE TRACER
MK "l Metal Locator

@ Varicap tuning

@ Britain’s best selling metal
locatar kit

® Woeighs only 20z.

& Speaker and earphone operalien

@ Knocks down to only 17in.

@ Prebuilt saarch coil assembly

@® Thoroughly professional finish

@ As seen on BBC1 and BBC2 TV

® You only need seldering lron.
screwdriver, pllers and snips

. Five transistor circuit

Send s z.e. for leafiat

Complete Buwilp, tesled 5
Kit £9-80 .mrliLgu ranteed £13-75
P&P 453, - 78p VAT PA&P, 43p, - £1-10 VAT
MINIKITS ELECTRONICS,
35b LANGLEY DRIVE, WANSTEAD
LONRDON. E11 21N (Mail ordef only)

PSYCHEDELICATESSEN

i$ the only way to destribe the paradise
of FREAKY gear now availabla from Boffin_
LOOK!

3 Kits
NQR LICENCE EXAM. Transmicter/
ece
Va, nbl: r—.\te, BRIGHT- FLASH, Pocket
-Strobe

Ready-Made Modules
Maxi-Volt SPARK GENERATOR {1inch

spark}, §5,000 Voies. -3%
Experimental Mini DREAM-LAB-
ORATORY -2
SENSITIVE non-anatomical electronic
STETHOSCOPE £2-20
Electranic 'VOICE-THROWER' £1-20
GHOST-HUNTING AID £1-20
PEOPLE DETECTOR “£2-20
Experimental WATER-FONE £4-40
PSYCHEDELIC MEDITATION AID £1-20
Bird-Watchers’ REMOTE MONITOR £2-20
Psychological CROSS-EYED EARS
vice £4-40
Super SOUND-CATCHER 2-20
{All prices include VAT, packing &

postage)
Send remittance to:
BOFFIN PROJECTS
4 Cunliffe Road, Stoneleigh,
Ewell, Surrey
{Mail arder U.K. only)

Or for more denils, send 20p for lists, plus
free design project sheet
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ELELTRONIKIT

Electronic fun for all ages
The most versatile electrenics kits
All components are beautifully encap-
sulated in unbreakable transparent
plastic blocks. Perfect connections are
made WITHOUT SOLDERING, SCREW-
ING OR WIRING
INCREDIBLE VALUE. Build, dis-
mantle and rebuild projects any number
of times and invent your own experiments

too.
COMPLETELY SAFE. Instructive and
FUN—aII kics nper::e from 9v. battery

VALUABLE MANUALS included with
every kit. No previous knowledge is
required, even with the largest kits.
KIT 2A—30 projects £10-45. Radios.
amalifi ers,afarms,microphones, morse, etc.
KIT 3A—100 projects £20-45. As 2A
plus electronic birds, cats, sirens, organs,
metronome, guns, light and sound.
burglar alarms. etc.
IADX—I05 projects £25-25. As 3A plus
solar cell experiments and complete
so ;hnsncaud concrol panel, etc.
DX—[50 projects £33-95. As 3ADX
plus Relay and Meter experiments: ion
concentration—, volume—, out-put—,
field intensicy—, volt—, resistance meters,
ammeter, illuminometer, etc. and many.
many mora,
ADD-ON parts and manuals available as
required.
The three Targer kits include Elec:
tArll'al expenm;n;.s too. ~,
prices include Battery, Manual,
VAT & p. & p
Cheque[P 0. (or ép for literature) to:

Satisfacton guaranteed
ELECTRONI-KIT LTD, 408 St.John's Street,
London, EC1.[01-278 4579}
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PUBLISHER'S
 ANNOUNGEMENT

Due to production
difficulties existing

at the time this issue
went to press, we
strongly advise readers
to check with adver-
tisers the prices shown
and availabflity of
goods, before pur-
chasing.

INSTRUMENTAL
AUDIO
EFFEGTS

SUPER "“FUIZ" UNIT KIT. CCONNECTS
BETWEEN GUITAR & AMPLIFIER. OPER-
ATES FROM @v BATTERY (not supplled).
ALL COMPONENTS AND PRINTED CIRCUIT
BOARD WITH FULL INSTRUCTIGNS. KIT
PRICE: £3-00 post paid.

CREATE '"PHASE" EFFECT ON YOUR
RECORDS, TAPES ETC., UNIQUE CIRCUITRY
ENABLES YOU TO CREATE PHASE
EFFECT AT THE TURN OF A KNOE. OPER-
ATES FROM ov BATTERY (not supplied)
COMPLETE KIT OF COMPONENTS WITH
PRINTED CIRCUIT BOARD & FULL INSTRUC-
TIONS. KIT PRICE: £3-00 post pald.

MAIL ORDER ONLY,
S.A.E. ALL ENQUIRIES.
PLEASE ADD Y.A.T. TO ALL ORDERS

DABAR
ELECTRONIC
.PRODUCTS

88, LICHFIELD STREET,
WALSALL, 8TAFFS. WS1 1U2

ALUMINIUM
ENCLOSURES

@ 6 standard sizes available from your
local retailer.

@ Made from pracision extrusions with
integral board guide slots.

@ Finned sides improve appearance and
radiate heat.

@ Porallel sides for case of component
nounting.

VERO ELECTRONICS LTD.
- Eastleigh. Hants. SO5 3ZR
Tel: Chandter's Ford 2852 Telex: 47551
Subsidiaries and Agents
throughout the World
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BRITAIN’S FASTEST SERVICE!

A SELECTION FROM OUR COMPREHENSIVE CATALOGUE

£

- - - — " o=
ALL ITEMS ARE BRAND NEW AND FULLY GUARANTEED TEST METER
AAND SplBD1 /132 $0p. JAL24 £2-08PNt0S p2N26ds 43p 7485 98p | This compact, rabus? Meter a ized 111,
AC107 S0c|BDY20 pIMCI303L  £1-75;PN38tS (2N3819) 2N2904 adpiTi9s £1-73 | enabling a very high lnpul impedance to be achisved (at least
AR TDBEN  DENCIEL EGsuma  soiname  Geraor e | Se s ac mer o
P P 35y A 50p B DC & AC Ranges £28-33 each
ACIZ8, ACIT6  [BFtY 250 MC1310P  £2-88ISLA03A [2N2S0SA  TEpITAIZY s5tp o o = 5
‘tdp|BF17 HpMC1300  Bop - {Rectifier) $9p/2N2924 Spi7ald)  Et-29 | FUrther detaila o reauest— ask 16r leaflet 06351,
AC151 200(BF 177 25p/MCI332P £2-00SLB03A  $Opi2N20%5 (74150 £4-02 - i PR
ACIE  JoBREB  MolMClel S mTAam crloNae  Hames  Ga
D 3 £1-92; L
76 205{BF1 04 15p[MC4024P £2-20iTAA293 DIZN30SA §50(74154 £2-40 }.P?l(c ”%ECKE‘,R . i )
ACT53176K 520{BF195 13DIMCAIMP €2 20TAAID  £1:23/2Na0ss pirdss 1.8 | The fast eflactive way for checking Dighal DILICs.
ACiZIK  1lo[BF1% 1551 TolaNses  £1107kse €188 el L WAL O Zhillfiepistars. .
ig:ggaax 5}: gFm ﬁ: MFCs030 £ ttﬁg‘gmA ’.2 ;:}ﬁ g: :: Ciip on logic pletes clarity circult state.
oy17 270{BF255 15p) £ -nlmam 1454192 £2.98 | Ne Interference with circuit. inpul UnipedancCe responds lo one
ACYIS  20piBEX13 2¥pMF 3 £1-32/2N3703 1zpféies  £2.e | TTbload o
AC;;g g’ %Ei%' 32p MJES ; £2 00/203704 12p 7:}39 g: P auszglyyaulyormuu'lly selected.
Agm 1': BFng ﬁg MjEsZ:J :::;:#A 333:% :::ﬂm o Full instructions supplied with each device at £27-22 sach.
ACY22 10p|BFXES 25p/MJESZ1  62p[TIPSZA  70pi2NITOT 12p140310 “p s
AT - RN N L -
245 P | TED
AD161 4pBFYS0 2201480 37p:TIS43 0p|2N3710 12340351 45p ,'.'S,TEGRL,ATE-D CIRCUIT TEST CLIP =
AD162 44p(BFY31 19pMJ4B1  £1-25 TR1 20p 2N3711 12p/40362 45p | I ald to the ¢ working with DIL IC's. For use
ADi{81.162 8p|BFY52 20p {MJ491 £1-35 VA 1009 15p[2N3T72 £2-5004 52p | with both 14 & 16 lead pas;kual. Clip‘l on to device under fest.
AF106 30 BFYS3 17p/MJae2  £4:12VA1040  15p[2N3810 2840407 p | Can ba used as & removal toal. Accidental : ot IC leads
AF114 27p(BFYB0  £1-20/MJ802/MJES02  VA108Ss  15p[2N3886  £1-10/40408 sgp | eliminated & Capacliancé eflects at HF are fegligible.
AF115 27p|BPX29 -48: £8-56 VAI0T? 15pi2N3904 40409 2p : . £1-%5 exch
A imbe G, mmwes  maes  oman
o 20 . 15p! - e
AFB $4pIBRY39 1SbMss  EA-a WOz HbizNeos0  13pioceas  up | INTEGRATED CIRCUIT PINS
AF124 25p[BSX18 18p/MLMI0SK £1-90 W04 27p|2N4081 13540575 1-54 { The lowesl pricad |C mounting available. PIn Socksts come in
AF128 24p|BSX20 18p/MPF102 T7p|wWos 2 N4GE2 13p /40578 £1-46 | a seel, Just drill your board #t required centres. drop in plns and
AF126 24p [BSX2i 20p!MPF163 {2NS45T): W08 4 p[2NFAd) 76pi40 45p | soldsr, break oft frame hold your DIL ting i leteti
AFioe PBRvE HwericionsadlEne  niobNen  Tieiae  Tdp | pinSackets e A
P - ( B 1 kets 1
AFzS  S2pBSYEsA 1z p/2TX300  130[2N4GW0 6D et Sty g
AFZT9 SEp|BT108  £1-20 MPFI0S (2NS45S)ZTX302  18pl2N49s1 wp! —_— —
ASvE  Ban TR elnesssy e B laNs4sT (MPF10Sy NESSS c
p: . TIpisz‘ D 103): ) vV TIMER 1.C.
:g;gg gg 3‘22 gg Eﬂg&a ;‘;: ZTX314 ;g-m PEE 09‘1; ! G artictes including July Plactl’rill
BA138 15p|B2YSBCAVE  [NKT21 SpizTX3a0  18p! 0 iy o
BB103 20| 10 NKT313  28pZTX500  1452NS4s3(MPFIS) EETSFANORCIHCULLS e
BB104 Hp BZYSSC30V 10p/NKT246  46piZTX501 D) dip
gg:gg 2y Bz‘xncws BT gn-mm ;;pgnsm u‘-sa E
il 4 BIZNST7] P CAMNMZIE Superhet System with RF Amp. IF Amp, Mixer, 0SC.
chnac:nn ﬂgg:;‘:’\il 72:: :l:l p 'z:::lz;l"éiot 4::!2Nm7 (D131"15)p i.c. g.:.lpnt;ctor and Voltage Regulator. 1desl for ur‘rﬁdla
- ' ¥ applications. -
BC108 16p BZY93C12V T0pINKT2T4  1aply 20p|3NE4 £1-38
BCI0B/BCITE — IBZYS3CISV 700INKIZIS  20p/1N40ON 4p[3N128 Tp: APPLICATION SHEET & DATA 15p
RpiBZYIICIBY 200 NKTZI0A  12p]1N4002 4p(aN140 2p : . 2
BCIaCts T Al CEaINKIMS!  BoliNess  Jomuifos 4 iy '
. pf1 N4DO4 P
MpiCANNI  £1-1HINKTAON 78pt N4oOS Tp/7T41j8DIL  34p I SEVEN WATT AUDIO AMP. LC.
RC109 13niCA30I4  £1:3T/NKT402  $3p/IN400E Ap(725/TOS  £1-02 TRASS £1-32
ggug 11:"'82%:1\ :§p nllgﬁ ap m‘m?“s :p ﬁg;DIL g z Festuting thermal tectl. Ideal for car radio applicationt.
BC147 126/CA BN B7B/IN 1Up3NSE  £2-8 APPLICATION SHEET 4 DATA 150
BC148 f1p[CAPEA  THDINKTA08  §9pi1NE40L 13p;7400 2dp,
R R R
o] -57|0A10( 10) {1544 4p(7042 : . =
BCI5E 12p{CA2046 T9p tg)pltsseo Tp|7403 200 PACKAGED CIRCUITS ;
BCI59 13p/CA30M8  £2-91/0A47 8p|15840 8p|2404 380 The lete range of dulé y being
BCi47/157 25p|CA3052  £1-82IQATS 8p|2N404 23p (7405 0. [ i Icles, See catalogue for detalls.
Cl4s/158 23piCA3053  47pi0A%0 8p|2N6D6 150174 30p’
BC149/159 25piCA3085  £1-20/0A%1 5p/2NEST7 17p:7409 o - - —
Boe echemr nuigan,  pmes  maw
. P
BC169 11p|CAI0M0AQEL- 26/ DAZOZ Tpl2NT05A Tipiz4m 24p x“,:‘,r::(s 5,°L?f,’§'"° SEK?U":?EP; “
BCI8SC  12p/CAZE  £1-40/0C25 43pi2NT08 18p (7425 *p! . o .
B&ITT 20p CDAMOAE  55p|0C2ZB 78D ING11 D7 24p MLX 12v 25w kit, essential Fer car toal kit £2:70
8C173 15p/CDA0AE 55p OC29 760 2Ns14 2007440 29p! XS0TC 240v 50w tempevature controlled £7-95
BC179 200 CD400TAE _ 85p/0C35 §6p|2N918 442 £9-39
som,  fdomtatecs wmews  mu o
&P 4Jp (2N P . - . "
58%331 ::p SS%S“ 35p/ og.g 48p (N3 gp ;ﬂ ﬂ-g’ Hﬁﬁﬂw SPECIALISE IN EDUCATIONAL
P AE £1-11/0C44 20p|2N$132 p -8
ggal- :-,ng:g,';gsg.:_ocu 209 2:1 302 :;,;m : “2.“: AND GOVERNMENT ORDERS
[ -92/0€71 20p 2N1303 450 49
aco12 160 CDACISAE £2. 02|06 :o:,em 0 u: 7451 i —See catalogue for further detalls.
BCI2L 16p C D4020AE £3-25/QCT5 25p|2N1305 2p(1 24py E -,
BGiss0e MICDIGIAEEN.BIOCH  adozwimy %MD 2 T '
(-] o s 40n|2N1 B4 P!
S fechmmageciiocm, Reavow  femp e ARAD SERVICE PLUS
P ]
gg:a ::p g;”o‘g:g aglgg z;qm:gg;cm/ ,:_7’3 ?s; 10% DISCOUNT OVER £4. NO POSTAGE
7 1 } 235p) D474 AND PACKING. TOP QUALITY PROD-
BCAR 10p!CRS3I/OSAF 0C139 aN1613 15p(1475 54p,
Y R el a:b’",, a,’ UCTS ALWAYS BY RETURN e
Y3 PICRS3/40. k2 2N1 480 o sIv ¢ 3
BCY3L  Z5p. £1°53|0CP7IM  L2poNZIB  Dp4E2 £1-84 COMPREHENSIVE CAT. ii—> o
CYSe 1§piC28 1Tp[ORPT2 B 2N22! p|1483 £1-58 = = =y SR
BCY70 15p/D10 (NTGD10) |PM7A2  E1-25(2N2219 7 a%p Important Notica “All prices are o e
BCYTt SOpIPMTAS  £2-50|2N2219A  SIpil4dd 4 excmive of V.A.T. Please add 8% V.A.T o d £
BCY72 14pHP5082 29p/PN70 10p(2N2368 17014914 £1-54 <@ the final total of your order ofter o P |
BD124 75p|IR2160 #5p|PNT7t 19p|2N2380 17p{7432 £1-92, deducti di hich o \‘Q
BD131 405{IRC20 480IPN107 UpIINZIGA  17p(748 15 Jctingiany: CicoLni W IR SEaeery
BDt32 400 IRTBL £2:24;PN108 Sp 2N2484 2p! 1494 n-ai be due VAT. REG, 245082672 ...' )
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Over 150
ways to

engineer a
better future

SECURITY

find out how
in just 2 minutes

That’s how long it will take you te fill in the coupon. Mail it today and
we’ll send you full details and a free book. We have successfuily trained
thousands of men at home-—equipped them for higher pay and better, more
interesting iobs. We can do as much for YOU, A low-cost home study
course gets results fast—makes lcarning 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 couli quietly turn yourself into somcthing of an expert. Complete
the coupen {or writc 1f 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 | received a letter from the Institution informing that my
application for Associate Membcrship had been approved. 1 can honestly
say that this has been the best value for money I have cver obtained, a view
echoed by two collcagues who recently commenced the course™.

Student D.I.B., Yorks .

“Completing your course, meant going from a job I detested to a job that
1 love, with unlimited prospects™—Student J.A.O, Dublin.

**My training quickly changed my earning capacity and, in the next few
vears, my earnings increased fourfold™”. Student C.C.P., Bucks.

FIND OUT FOR YOURSELF

These letters and there are many more on file at Aldermaston College,
speak of the rewards that come to the man who has given himself the
specialised know-hiow employers seek. There’s no surer way of getting
ahead or of opening up new opportunitics for yoursclf. It will cost
you a stamp to find out how we can help you. Write to Aldermaston
College, Dept. BEESO, Reading RG7 4PF.

T i el o

Practical Radio & Electronics
Certificate course includes a
learn while you build
3 transistor radio kit.
Everything you need to know
: about Radio &
Electronics
maintenance and
repairs for a spare
23 time income and
a careerfora
better future.

}é_ o wmCUT OUT THIS COUPONemm s s s sy

Tick or state subject of interest.

1 Post to address below. |
MECHANICAL DRAUGHTSMAN- Constrietion
Society of SHIP Surveyors Iostitute
Engineers— Tnstitute of o
AMS.E. (Mech) Engineering City & Guilds '
Institote of Desicuers General Building
Engineer & (AMLED.) [ (ol branches) B
ITm:hmcbmn Genvral Heating & Vent,
{AM.IE.} ] Dranghtamanship [3  §nst. Clerk of
CITY & GUILDS Elee. Draughtsan- Notks 3 =}
Gen Mech. Eng. {1 ship (] Bite Sun_'e_y!ng 7 t;
Mamtenance Eng. H Arvbitectural Health Ensineering
Welding 1 Draughismanship [1  Bosd Conatruction [
Cen. Diesvl Eng.  []  Technieal Quantities
Sheet Metal Work L]  Urawing ] Estimates
Enz. Inspeetion 1 Hridranlics y
Eng. Yetallurgy Ji] Structaral Eox- g
I RADIO & TELE- I
ELECTRICAL & COMMUXNICATIONS GENERAL
ELECTRONIC City & Gilds A G alEne: I
1TY & GUILDS Telecoms. 20 eilian) ke ey
Gen. Electrical Gf]:- Radio & TV & Ingtitations o =
Engineerin, R Far Scicnor
Flectrical E Radio Amatears Plastica
i g Eulio Kervicing 8
: oy
B, B * 0 sty
courscs for Mat.
Flcctromics ¥
I:.:acu-nm Fng. 8 AUTOMOBILE & Eeaiicatas
Practical Radie AERONAUTICAL
Blectrunies Institnte of the
srith kit) 3 sotorindustry 13
ANAGENERT & A'”i«lmu E}
MA
'RODUCTION Cily & Gnilds G.C-E.
nstitute of Cost Auto Kng. = e from
& Management Gen. Auto Eng. [®) —ChO'OS 5
l\mlnls. Nolﬁfl}fﬁchaé"eﬂ H 58 ‘0’ & “A
: Auto Diesel Eng. 5
ﬁ&mkmg ] Gargedment 13 level subjects
'Works Minent i) AECAem
Work Study 1 Engmcering Exams r
Il‘-en. Froduction Gen. Aero Eng. 1]
Foimating 2
asl ng & q . -
CONSTRUCTIOKAL Coaching: [or many
I;P.‘lannlng : ﬂI 1 of B exams. including
[.gianag.mm L.LOE. e T B L
Yills ] ALT (lerkof
i Work~

IQlul.i!r Contr

1 POST TODAY FORA
] BETTER TOMORROW

ITo Aldermaston College, QN
Dept. BEES0. Reading RG7 4PF

Black capitals please

BEES0Q

_'——l__——_—_—l—_—-——_—.d_h

Member of A.B.C.C I




S0 MUCH MORE- AND YOU PAY
LESS VAT WITH HENRY'S LOW PRICES

Uk's

for No.1

and

You can build the Texan and Steree FM Tuner
TEXAN 20 - 20 WATT IG STERED AMPLIFIERS
Features glas: fibre PC board, G:rdnen law field transformer,
-C's, |?—th5|5!08 D|dus d{;)lde‘s.ger; SC s exas Instr JOSTY KITS IN STOCK
en:meen lor Henry's and. P. . Supplied (h full chs k.
detailed cohstruction handbock and all necessary p:rt':. F‘:;I m‘;u: aﬁ'i;:,::m (LEEs G (9 @3 4
1 :;‘I:(IKITS. subllg‘hkd suppll(y Overall size 15" x 23" x & mams(open:ed Free AF20 Mano Transistar Amp. 5 GI
a2k sleeve with every kit. alzo buile and Mixe
£28-50 (GB post pald) resced £35) AF3  Mono Trans. Pre-amp. 3-30
STEREO FM TUNER Feature: capacity diode tuning, Jead and tuning meter ::33(5) E:mlzuswpm;hf:} -
indicators, stabilized power supply—mains operated. -High performance and :zensitivity with for Microphone 4-86
g"qui sn:mn m:-:an:nllc stereo decoder. Overall size in teak sleeve 87 x 227 x §3° AF305  Intercom 7-68
omplete kit with teak slesve (also built and AF310fZ Mono Amplifier {for
ﬂl 00 (GB POSt Pa'd) :med'?u 95) TTe Sne{ep :se :wo)( 7-55
Mulcivibrator 2-19
JOIN THE LARGE BAND OF HAPPY CO NSTRUCTORS ! :‘l:g?z ‘\I;r:rbi:‘il;(or Tester  B8-34
u-Meter 5-37
TRANSISTORISED MODULES RIS Sheres Biance mser 3134
uadrophonic Device 8-43
Tuners - Power Suppliers - Amplifiers ATEO Esy:hedzlicnl:ightv |
AMPLIFIERS (All single channel unless stacad) £ 12 wast speaker | tweeter ontrol, Single Ch.  10-82
4300 9 volt 300 MW O/P HM. 1210 MV IfP Special Offer  [:35 | systems 8 in bassimidrange. ATSS  Paychedelic Lighe I
2004 9 volt 250 MW O/F 1-8 OHM, I0-I00MYV I/P 2-70 | Melinex domed HF radiator ontrol, 3 Chan,  16-53 |
104 9 volt | watr OfP B-16 OHM.'10 MV I/P 3.10 [ plus crossover. Buile into ATZ5  Window Wiper Robor 5-62
304 9 volt 3 wart O/P 4-8 ORM, 10 MV |;P 3.95 | vencered cabiners 1ize AT30  Phoro Cell
555 12 volt 3 wart O/P 8-16 OHM, 150 MV 1P 4:10 | 18xI2x&fin. PRICE £19-50 Switching Unic Baos
5555T  I2velt I+ + I wate O/P 8 OHM. |50 MV UPSterco module §-95 | pair (carr., cte. £1-00) AT50 400w Triac Light
EI208 12 valt 5 watt O/P 4-16 OHM. 25-50 M 5-10 ~ Dimmer Sp. Cont.  §:19
B8 vt 0 i s OHM. 3050 MV P 4-95 | EMI| SPEAKERS T56  2:200w Triac Lighe »
410 28 volr |0 watt O/P 8 OHM, 160 MV /P 4-95 iy PSR 2
£20 45 volc 30 ware OJP 48 OHM, 130 MV 1P v-55 | SPECIAL T5 = Automaric Lt Cont. 375
745 30735 volt IS ware OJP 4-8 OHM, 100 MV P 5-45 | PURCHASE Gu330 Tremelo Unic for
Z60 _ 45/50 volt 25 wart OJF 48 OHM: 100-350 |V 1P 695 : - ! erita e o
SA6817 24 volt 6 + 6 OfP 8 OHM 100 MV I/P Sterea module 10-20 | 13 in X 8 in chassis speakers GIEE I o ClIetectan 31
AMPLIEIERS with controls (Carr_/packing 30p e¢ach or HFESS  Fraquency Modulated
EI210 12 vol 2§ + 24 warts 8 ohms, Stereo 825 | 0ppr. : I i ans miccer, e
R500 Mains 5 wates 4-16 ohms, Mone 6-30 *150 TC 10 watts 8 ohms twin conc £2-20 HF7s FM Transiz. Rectiver 3-86
SACI4 Mains 7 + 7 watts & ohms, Sterea 1-75 9450 10 watts 4, B, IS5 chm with twin tweeters HF310  FM Tuner Unit 16-31
SACIO Msins I5 + 15 watts & ohms, Sterea 14-95 and crassaver ~ G arn | feptd (BRI G CRER PN IR et
CAG38 9 vole If + I watts 8 ohms Stereo 6-95 | EW 15 watt B ohm with twecter £5-25 | HF3 e e e e e
CAOEB 12 valt 3 + 3 wates B ohms, Stereo 10-50 | 35020 wate§, I5ohmwith cwoerer £7-50ex. | o With HE310/325 = 10°56
FM Modulas 7 Polished waod cabiner £4-80 carr.. etc. u""'::t re-am ;IO) 2298
Mullard LP | 186 FM tuner {front_end) with data 10-7 MHZ OJP  4-85 | 35p each or 50p pair. 3 A pereen SEll) - P
Mullard LP 1185 10-7 MHZ IF unic with data 4-50 GP305 Bty Chrcote Board $.33
Gorler Permability FM tuner {front end) 10-7 MHZ OfP 4:20 PHILIPS B WATT HF380 A",ﬂAmp. for LW to
FM and AM tuncrs and decodars HF 6-03
FM $231 (tu 2) 6 volt {m tuner 7.95 | FLUORESCENT HE195  BrandbandAcrial Amp.1. 18
TU3 12 volt version (FM uz¢ with Decoder 1 All models 7-95 UNIT 7 e NTIG  Power Supply 100mfa
SD4912 Sterec Deceder for Tu 3. 12 velt fiteed dials 7-95 fr“ 2 9V Seab. & 12V Unstable & -27
SP&2H 6 volt steres FM tuner supplied with 4-80 EXCLUSIVE AP TF NT300 Professional Stab.
AI00ZH volt MW-AM tuner instructions I1-95 RCHASE < Power Supply 13-17.
Sm:l..,r 12/45 volt FM tuner stereo recorder for abave 7-45 PURC NT310 Power Pack Zx I5volt
Q1B 9 volt FM tuner in cabinet 13-95 Brand new Philips 12 volt operated 8 wartt 2A 5-64
A!OOSM (S) 9-12 volr Stereo decoder FM for above 7-50 fluorescent tube units for standby lighting NT30S Voltage Converter  5-64
D62 12 vole Stereo decoder general purpose 650 Complece  with tube and  instructions NT330 Power Pack AFlI0f
! SSREAMPFLIFIERS Price £3-50 p & p 25p. GP304 -
Sinchir Scereo 60 Preamplifier with controls 6-75 NT315 P S 240V ac to 4-5-
E1300  Cart/Tape/Mic lnpuu9vn|l Module 2-85 BN ) L5V dec. 500mja 12:06
EI310  Sterao $.90 mV mal care 9 volt 4-75 | EXCLUSIVE / AEl  Output Stazc 100mw 1-56
FF3 Sterco 3 mV tape head 9 volt 4-95 S WATT IC N / E2 Pre-amplifier 1-32
3042 Stereo 5-20 mV Mag. cart. mains 5-95 T iy AE3 Diode-receiver 2-05
£Q2s SHano"B-?S?qu Tapeﬁor:éfmhv volt ¥ 595 | AMPLIFIERS AE4  Flasher 1-16
ower Su es ains input chassis-rest case A vl .
4TOCE17+/9% 300 MAwithad'rs 3-25 TEI081 48V 0-5A ZieoBil ol EpurchaseRSiw Serkouconcal gl RO T AT s s ST L)
P500 9 vole 500 M 3-20 e, with data, Price £1:50 eap:h or 2 for £2-85 Mulcivibrator -1
HECIMR 673 . 200 MA 35 SEotA TernIv. i amp subllised | Fintad Circoie Pancls. $0p AE7  RC Generator 1-08
ilise: . - .
*PI1 24v. 4 amp 3-30 3-30 PI076 3/43/6/74.9/12V. i:mp 4-20 - :Eg %?t:;':ﬁelzer : 82
(Pis2eV. dame 3:30 SE800A IS VOLT O3 smbilised | LEI0 CCIR Fler ot
- : e receiver UHF tran- AMATEUR ELECTRONICS by Jos:
< t
SINCLAIR MODULES & KITS "‘:‘I”;':.‘d ;'::5? PUK Kit, the professional book f:r]:hll
SINCLAIR PROJECT 80 PACKAGE DEALS (carr./packg 35) | fosking 35p enchh (e amateur—covers the subject from
STBO Stereo preamplifier t1-95 2 x Z40 ST8O PZ5 2500 & B o o basic principals te advanced elec-
Audio Filter Unit 6:95 2 x Z60 5T80 PZ6 7.5 PE C variable tuning £-5 tronic technigues. Complete with
Z40 15 Wate Amplifier 5-45 2 x Z60 ST80 PZ2-trans 34-40 TYPE B 4-button push-button circuit board for AE! to AEID (see
Z4&0 25 Wart Amplifier &-95 (adjustable) £3-50 abave) PRICE £3-30 (na VAT).
PZS5 PowerSuppliesforl ocr2Z404'98 - 4 :
sz Pl:"‘;_ Szu%pli&s (s Tab) : F:;n:l;:r :op.::al Purchases HENRY'S HOME EE
lor | or 4 s roject sterec preamp £6-75 STOCK LISTS
PZ8 Power Supplics (5 Tab) {post 20p) ENTERTAINMENT CENTRES No. 36
for | er 2 Z60 i *Project 605 Kit £19:95 {post g) Transiscors]
TRANSFORMER FOR PZ8  3-95 Sinclair Cambridze Memory £25- readon valves/
FM TUN 11:95 Cambridge Calculator built £16-95 35416 Edzware Rd. W2 =il b semiconductors
STEREO DECODER 7-95 (past [5p) 376/8 Edgware Rd. W2 0I-723 2564 No. |
{C20 pawer amp kit 7:95 Cambridge Scientific builc £22:50 B7NECEAAr et LA 01-402 8140 Disco-lighting—
PZ20 power tupply for | of {post I15p) |20 Shaftesbury Ave. W1 01437 9632 BiERin: wec
3 1C20 5-45 All above post paid (GB onky) 230 Tottenham Court Rd. W1 0|—580 1785 i
S | 44 Burnt Oak B'way, Burnt Qak, Edgwar No. 17
TRANSISTORS/SEMICONDUCTORS 22 oA A S 0i-952 7402 s TV-Tape
UK's largest stackists of branded guaranteed devices ac low prices. IS aticalR SR EE o S0 = =SOSR Equipment
EXTRA DISCOUNTS Qut of Town Send largaseamped
Any one type. Extra i0...for 12].15...25],20... 100 | . 256 Banbury Rd., Summertown, Oxford (0865) 53072 addressed  enve-
9 ‘The above also applies to mixed SN74 series | 55 Gloucester Rd Bristol 7 272) 4579 iope with all en-
L r Gert your free stock hist now—new "74-"75 edition now available {Ref_ No. 38). i quiries.
i 8% VAT TO BE ADDED VYAT=-UK
SUPPLIERS OF ELECTRONICS FOR OVER 30 YEARS 13 aLL orDERs ONLY

Electronic Centres

406-406 Electronic Components & Equipment 01-402 8381 &/ Frand

309 PA.Disco-Lighting High Power Sound 01-723 69563 Electronics

303 Special offers and bargains store Centres Open
- Al mailto 303 Edgware Road. London W2 1B W Jam-6pm

Prices correct at time of preparation. Subsect to change without notice. E.&80.E

ENnry’Srani

EDGWARE ROAD, W2
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