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ADGOLA Soldering.

Instruments add to
your efficiency

THE NEW ‘INVADER'
ADCOLA L.646 ||

for Factory Bench
Line Assembly

A precision instrument—supplied

with standard 3/16” (4.75 mm) =2
diameter, detachable copper =2
chisel-face bit®. =
Standard temp. 360°% at 23 :iEZ

watts,
Special temps. from 250°%—
410°.

*Additional Stock Bits

{illustrated) available
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Don’t take chances. We don‘t.
All our ADCOLA Soldering
Instruments are of impeccable
quality. You can depend on
ADCOLA day after day. That's
why they‘re so popular. You get
consistent good service... relia-
bility ... from our famous therm-
ally controlled ADCOLA Element
and the tough steel construction
of this ideal production tool.

Write for
price list
and

catalogue

ADCOLA PRODUCTS LTD.,
(Dept. ¥ ), ADCOLA HOUSE, GAUDEN RD., LONDON, S.W.4,
Telophone: 01-622 0291/3 * Telegrams: Soljoint Loncon Telex « Telex: Adcola London 21851

COMPLETE AMPLIFIER |
SYSTEM FOR £25

Stereo amplifier with double wound mains transformer
(200-250v. a.c.); 2 x ECL82 valves giving 2 x 2§ W ; printed
circuit (10”7 x 3}”) mounted on metal chassis. Ganged
tone controls, sep. vol. controls; on-off switch; excel-
lent channel separation. Output trans. for 3-chm
speakers. For crystal, ceramic cartridges or radio tuner.
Only £6-25 (post 40p).

Beautifully finished teak or walnut wooden cabinets
104” x 54” x 7” deep for 6” x 4” speakers. £5 pair (post
30p). Separate speakers to fit £2-30 pair (post 20p).
B.S.R. autochanger C129 fitted stereoc cartridge £9
carr, pd.

PACKAGE DEAL—above autochanger, 2 cabinets, 2
separate spealers, plinth & perspex cover, above amp-
lifier. All for £25 (carr. £1-50). All necessary audio leads
and plugs supplied. 12 months’ guarantee (valves 3 m*hs).

GLADSTONE RADIO

66 EIms Road, Aldershot, Hants.
) Telephone: 22240.

FELSTEAD (EEé) ELECTRONICS
LONGLEY LANE, GATLEY, CHEADLE, CHESHIRE SK8 4EE

Selection from our list, sent free for stamped addressed envelope. (Free overseas).
Cash with Order only—No COD or Caller service. Charges (Mln. 6p.) in brackets after all
Items apply to (.B. & Eire only. Regret Orders under 25p. plus charges unacceptable.
SAE please, for enquiries or cannot be replled to. Overseas Orders welcomed.
RECORDING TAPE: Finest (unality/value Hritish Mylar available: STANDARD 5° 6001t
368p; 51- 9001t 50p: 7 12001t 56p: LONG PLAY 5° 9001t 80p: 51~ 12001t 58p; 7° 18001t 90p.
{(74p on 5" and 5§~, 9p on 7”.. Other sizes, (‘assettesand accessories in list. CARTRIDGES,
All with atandard fittings am stylii. Mono P67 85p; Stereo-compatible Mono GP91/8C
£21-10; BSTEREO (P43 21-40. Htereo Ceram P94 21-95. (6p) Comparatives shown in list
with more types incl. Sonotone STAHC (ioldring &c. at lowest prices DIAMOND
STYLII: Bingle tip types: Acus (P37, P59, 6/67. GiP71. BRR TCS/LP/ST: COLLARO
0, P and DU2BL: GARRARD GC2, GCR, GUL12, G 0: RONETTE BF40, (o, Pand T;
PHILIFPN 3301 (3080, 3046, 33022, 3304) 3010 (12, 13, 18); BONOTONE 19T/20T. ALE AT
40p each (5p). 1rouble-tin turi-over (ypex (7% sap. on other side). For Acos (P73, (P91
(for cartridges GPO3, GPY4 Te.) GPYISC (for stereo-compat. types) (iP104, BSR 8T4
(8T3, 8T5), 8T9 (83T%), 8T12/14/15, SONOTONFE. *T 9TAUC, PHILIPB 3308
(310, 3224, 3228/22, GP2A0} GARRARD (GiCM21, 22 ;K825 and 26, GCM21T
aml . GKMMT, GOS23i, GKS25T & 26T GCM3L,  GUH36, GC835, (iC8s%s,
K840A, K84113, ete. ALL AT 75p (6p). DOUBLE DIAMOND STYLII: (Same dia. Up each
side: no 7K) for all types £1:-50 (8p). PICK.-UP WIRE: Super Lhin twin flex screened,
sheathed, 8p per yant. (I°p 1< 6 ydu, 6p, over charges paid.) All rapphires in list. MICRO-
PHONES: CRYSTAL: LAPLL 1}~ clip/hand, lead 3-5mm jack plug 82¢p (vp). CM20
Cream Plastic hand 52¢p: CM21 Grey Plaatlc Hand/Devk 82{p: botb have 3-5mm jack plug
and lead (Yp either), *ST1 60 21-02: CM70 "PLANET® Metal, tapered, with neck cond,
adaptor for standa £1-47¢; "NIC 91 hand/desk 8lp: **MIC 45 Curved metal hand grip
£1.00. All with leads (all 9p). MICROPHONE INBERTS Diam. 175 or 0-9 clther size
271p (U'p to 8 for 6p.) DYNA™IC: 209 Cardloid Ball, 50K/600 €, built-in volume control,
onfoft awltch, rpecial 201t lead , the best value anywhere £8-30: 1'D130, uni-dir. mesh hall
50K /500 Q1 jack plug, cabie, adaptor, £4-80: DM160, omni-dir. ball mesh, 50K, cable,
adaptor, jack plug £23-87) (27. p each). SPEAKERS. 8till very popular 12° ROUND, fitted
. 3 or 15 nhme (State vhich) £21-87¢ (27§p)—or pair for steren £4-85 charges pald.
~ 3Q or 8Q, stats which 87}p (6p). More speakers In llst. HEALPHONES:
High resistance 2000 Q adjustable 824p (7}p). EARPTECES with lead and min. 2-5mm or
3:3mm (state which) jack phm, MAGNETIC 8p. CRYSTAL (3-5mm plug only) 24p (up
to 3 for 6p. any type). SOLPERING IRON. Blim, modern, British high speel, 84, all

parts replaceable, highest quality fully guaranteed £1-17} (10p), TRANSFORMERS
Sub-min 11 x 11X 12mm, OUTPUT (3 for OC72, &c.) 14p, or DRIVER 16p (up to
12 for 6p). CONNECTING WIZE. Packs of 5 colls, each coil 5 yds., asstd. cols. BOLID
CORE l4p, FLEXIBLE or fFUPER THIN for transister wiring &c. either 18p. (Any
pack 8p). RETRACTABLE FLEXIBLE LEADS. (CURLIES): With phono plug ea. end 6ft
23p. 121t 88p. With phono plug phono socket other end 81t 25p. 121t 48} p (6p lead any type),
VI%EATOM. 12V 4-pin non-rynch 121AD4, 21” ex. pins 272¢p. BAME but 3} ex pins,
USA, 20p. 12V 7-pin, aynch. 128R7) 2{” ex pins 62{p (6{p any type), TRANSISTORS
&c. AC/128 124p, AF115 20p, AF116 15p. AF117 20p, OA5 10p, OA10 10p, OASI 10p,
0C44 14p, OC45, OCT1, OCT2, (}C75, OCB10, OCH20, all at 12¢p each, OC81 18p, OC170 £0p,
OC171 12§p, BY100/800piv 1~p. Many more incl. power types, thyristors, &c,, in list,
MAINS NEONS, fiy leads 10p. NEON SCREWDRIVER (pocket tester) 17{p (6p either).
MAINS BATTERY ELIMINAT )R. Input 240V AC, Output 3, 6, 7§ and 8V DC by switch
selector, Onfoft switch, pllot lanip, leads, plug, adaptor to suit most transistor seta and
carselte recorders. Suitable tor model use: £3-185 (24). (se2 heading)
includes more detalls of all akve plus cartridgs replacenent table, many unrepeatable
Bpecial Offers, and cable, croc. clips, Volume controls, Din plugs, Co-Ax, satandard, mini-
ature, phono plugs, sockels ans adaptors, Tape Recording and Record Player accessories,
panel and Test meters and equipment, Multimeters, min. motors, test prods, switches—
rotary, toggle, slisle cabinet, lar 1p &c.—electrolytics, terminals, Veroboard, valve holders,
extending aerials for cars and jortable sets, ind. lamps and bulbs, dials, mikes, telephone
amplifiers anil pick-ups, drive ord, int t. and i testing boxes

stereo headphones etc., etc.



BITS & PIECES ©

HOME F!ADID T

The price of 70p applies only to catalogues purchased
by customers in the U.K. and to BFPO addresses.

@24-hour Phone Service
Ring 01-648 8422

Ask for details of our
Credit Account Service

#.
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240 London Road, Mitcham. CR4 3HD

Phone: 01-648 8422

Until you've tried the service provided by Home
Radio (Components) Limited you've no idea
how simple it can be tracking down and
obtaining components. It becomes a pleasure
instead of a bind! But first you need the
Home Radio Catalogue, listing over 8,000
components, more than 1,500 of them illus-
trated. At 70 pence, including p & p, it's a gift—
especially as every copy contains 10 vouchers
each worth 5 pence.

Send coupon today.

POST THIS COUPON with your
cheque or postal order for 70p

- G aE o GE O oEn GEE aGEn - ‘
Please write your Name and Address in block capilals '
NAME .. geeoeriiieeiss e e |

HOME RADIO (COMPONENTS) LTD., Dept. EE I
234-240 London Road, Mltcham Surrey CR4 3HD.
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CRESCENT won

MAIL ORDER

DEPT.
No. N
MAYES RD.
LONDO!

11 & 40 MAYES ROAD. LONDON N22 BTL sss 3206

MIDGET FLEX CORNECTOR
% Approx. 3 amp rating.
Two - pin non - rever-

Q nlle midget fex con-
nector. Approx. size:
2in. X {§in. Ideal for loudspeaker
connections, etc. 8p plus2p P. & P,

MAIN8 TRANSFORMER
Fused Primary 240V. Becond-
ary 220V @ 50M/A. 63V,

1A.This transformer

standard and s a
smali size: 2in. x 2}in.
x 24ln. 63p plus 158p
P &P

1s made to a very high

£N3055

POPULAR POWER
TRANBISTOR

Now at our Low Price
50p each

Please include 5p P. & P.

] BARGAIX 5.C.R.

AT TESTED THYRISTOR
b 400 voit. 3 amp.

45p each 5 for £2:00
[ Please Include 5p P. & P

COMPONENTS AND HI FI
FOR THE HOME CONSTRUCTOR

OUR SHOPS ARE OPEN ALL DAY
FROM 9 AM. TO 6 P.M. 630 P.M. ON FRIDAY

(WE CLOSE ALL

DAY THURSDAY)

13 SOUTH MALL, EDMONTON, N-9 803 1685

BATTERY ELIMINATOR

1 pole 12 way

WAFER SWITCHES

——
Plug your Transistor Radio, Ampli- o 2 pole 3 ‘:ay
fler, Cassette, etc., into the a.c. maina BULGIN OCTAL PLUG ? pole 3 way
through this compact eliminator, Ideal tor all those multl- 2 pole 4 way ?‘;
2}in X 2in X 3in approx. | way connections. This | 2 Ppole 8 way H‘Qﬂ
6V £1-50, 9V £1-50, 7{V complete plug couples with a 3 pole 4 way &
with cable and plug for Philips Cas- standard 8.pin  valve 4 pole 3 way

holder. Plug 12p 28p each. Please inc.

wette. £2 ‘l,’l.u; 8;). e

Socket
Please include 4p p. & p.

8p 5p P. & P. Up to 3

switches.

small Ampllfier Panel.

COMPONENT BARGAIN
1 82 4+ 16 mFd 275V Capacltor; 1 8peaker Output A
Transformer; 2 B9A Valve Holders;
Capacitor; 1 1756 ohin W/W Resistor; 1 330 ohm, IW
Reaistor; 1 12 k{} }W Reslstor. All mounted on a
Only 388p.

1 4,700 p¥ ~

P. & P. free.

HIGH QUALITY IMPORTED HEADPHONES

Veroboard Offcuts -2m. 3}°x

17
Plaln Veroboard ‘1m. 3°x 3° 8p
Btandard Toggle Bwitch, DPDT 18p
D.P.D.T. Blide 8witch 13
Experimental Translstor
Holders, 3-pin and 4-pin kil
1.C. Holders for 14 or 18 pin  20p
Please Include 3p p. & p. per 8 itema

10,000MFD @ 18V CAPACITOR
A few only at thls price. 3{ long,
14* diameter. 8crew Terminals.
40p each. Please Include 6p p. & p.

1,000 {2 per phone 80p TTC . »
2,000 2 per phone 88p G1105

Plus 10p P. & P. per pair.

COMPONENT CORNER each SINGLE EARPIECES

Crystal or Magnetic 3-5mimn or
2-5mm (please state which type
you require. Complete with lead.
20p plus 3p p. & P.

LOUDSPEAKER BARGAINS
E.M.1. 450 aet 3. 8. 15 o)
23-25 plus 38p. P. & P.
E.M.1. 350 set 8 ohm.
£7-00 plue 38p. P. & P.

MINI LOUDSPEAKERS

2}* 8 ohm 38p 2}* 40 ohm 38p
3 8ohm 40p 2§ 25 ohm 38p
Plus 8p. P. & P. on each Mini
Speaker.

ALUMINIUM CHASSIS

Made from 18 gauge aluminium 4 sided
chassis with corner brackets. All are 2}°

depth. A
6 x 3—4l1p 12x 3—53p 14x 9—84p POTENTIOMETERS
6x4—48p 12x8—81p 16x 8 —86p All types 1° and less disneter.
e S 12 X O 16 X 10—1-08p SINGLES DUAL
x » 4% 3—60p o
Please send 10p per chassis P. & P. 13:2 'l:?: f:” 1‘6&
CAPACITORS PRINTED K Switch 20K Less
Minl Electrolytics all values up { CIRCUIT KIT 100K I17pea, |0k Switch
to 100MFD @ 16V—7p each. | Eversthing for | 280K pouble 260K 43P+
a pacitora only In producing your | 500K 500K each
packs of 10 but you can mix X - own prinf M Pole M
values—28p for 10. circults 23 Switch a3
hoMED @ oy _ttn | 9LE £1.40p pius pea, ~
A @ —21p L —_
1000MFD @ 26V —g70 & T WpPaP gy, Lo 3 Fots. Plewe add
000MFD @ 28V— 84p 5p. P. & P.
A PRINTED CIRCUIT BOARD P——
O D @ o veniiy 8x6-10p  10x 8-15p RESISTORS

25V-

-58p
Please inc. 10p. P. & P. with

orders under £2 value.

Please

Bx5—

10p

inc._3p. per boa P.& P

EA1000 3 WATT AUDIO AMPLIFIER MODULE
An Audio Amplifier designed around the

TAA621 Linear 1.C.

send for mized values,
All Midget typea.
$ watt lots of 10—13p

We stock ali recognised values
of resistors all at 10% or closer
tolerance. We regret we can only
mall them In lots of ten. You can

Bupply Voltage 9-24V watt lots of 10—15p
Speaker Imp. 8-16 obm 1| watt lota of 10—25p
Frequency 50hZ—25kHz Please Include 3p P. & P. for
Overall Bize 2in x 8ln X {in each 10 reslstors.

ldeal Amplifier for radlos, record players,

stereo units, etc.

Full technical dats and diagrama with each
module. All guaranteed and a bargaln at

£2.63

+5pP. & P

SAFEBLOC

of robust _
construction

Safe, quick and secure it
connects 2-core and 3-core
bare-ended flexible leads to
the mains {A.C. only).

The concept was pioneered
by Rendar, and introduced
to the market 13 years ago.

Safebloc saves time. No
need to fit a plug for tests.
No danger, as no current
can pass with the lid open.

Invaluable for testing and
demonstrations in industry
and shops, the work bench
and the home.

Ask for Safebloc at your

local stockist — or you

can order it direct

from the manufacturer.

If ordering by post,send cash with order.
PRICE £2.60+10p P&P. EACH

Special bulk order wholesale and industrial rates on application

R ¢ ®
‘=] RENDAR
{ ? +1 Rendar Instruments Ltd., Victoria Road,
Burgess Hill, Sussex.Tel. Burgess Hill 2642
290

PARKERS SHEET
METAL FOLDING

MACHINES
HEAVY VICE
MODELS R s
With Beveiled Former Bars & Carr. free
No. |. Capacity 18 gauge mild steel 36in. wide £15-00
No. 2. Capacity 18 gauge mild steel x 24in. wide €12-00
No. 3. Capacity 16 gauge mild steel 18in. wide £12:00

Also new bench models. Capacities 36in. x 18 gauge £35-00 24 in. x

16 gauge €32-00. Carriage free.

End folding attachments for radio chassis. Tray and Box making for 36in

model, 274p per ft. Other models 174p, The two smaller models will form

flanges. As supplied to Government Departments, Universities, Hospitals.
One year's guarantee. Money refunded if not satisfied. Send for details.

A. B. PARKER, Folding Machine Works,

Upper George St.,, Heckmondwike, Yorks. Heckmondwike 3997

The most accurate
pocket size

CALCULATOR

in the world

The 66 inch OTIS KING scales give |
you extra accuracy. Write today /
for free booklet, or send £4-50 for
this invaluable spiral slide rule
on approval with money back
guarantee if not satisfied.

CARBIC LTD. (Dept. EE3)
54 Dundonatd Road, London, SW19 3PH.

——
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TELEPHONE DIALS

Standard  Post  Office  type.
Guaranteed in working order.

OUR VERY POPULAR 3p TRANSISTORS CATALOGUE
TYPE “A’" FNP Silicon alloy, TO-S can. FR E AND LISTS FOR

TYPE 8" PNP Silicon, plastic encapsulatien.
TYPE "'E” PNP Germanium AF or RF

TYPE "F" MPN Silicon plastic encapsulacion. TRANSISTORS,
ON LY RECTIFIERS,
FULLY TESTED AND MARKED DIODES,
SEMICONDUCTORS INTEGRATED
COMPLETE TELEPHONES CIRCUITS,
EX. G.P.0. NORMAL HOUSEHOLD TYPE ocig FULL PRE-PAK
0C200 LISTS &
ONLY £1 EACH ocan SUBSTITUTION
G0l CHARTS

POST & PACKING. 35p EACH

1G303
ANTH
2ND02-3

Jussag : CLEARANCE LINES

aN1308-9 COLOUR T.V. LINE OUTPUT

NEW TESTED AND GUARANTEED PAKS

B2 4 Photo Cells, Sun Bacteries. INIGIIFET TRANSFORMERS
0'3t00°5V.0°5 to 2mA. sop Power Designed to give 25kV when used with PLS09
i 141 4 IN4007 Sil. Rec. diodes. 50 Transistors and PYS00 valves. As removed from colour
1,000 PIV tamp plastic P 0C20 0 receive-s at the factory.
831 |0 Reed Switches, mixed tyoes  §() oca ? NOW ONLY 50p each
large and small P ocas 0 post and pecking 23p.
B Mixed Capacitors. Approx. OC2¢ g ¢ ~10 10-50 50
200 quantity, counted by weight SOP Og)l :i 8;‘:85 Yaricap Diodas ’w’ 8o :;
He 250 Mixed Reshtors Approx.  §() gC:: o OCTI cr 72 Fully Testad
quantity counted by weight P AD149 °- Unmirked 5 Sp 4p
HT 40 Wirawound Rasistors. Mixed G AUYIO 1 Matched Secs 1-OC44 and
types and values. P S o 2-OC45's. Per Sat, 2%p 200 ISp
HE BYI27 Sil. R Matched Sats of OC45"s Isc
4 000 PV 1 arms. plastle 50p 2h42055 2 oldmlE ., Ve w100
Diodes old-8onde: odes,
[ P OCR7ILIEnt Sansiclee 50p AAY4L Markad and Tested 3 3 12

OA9S
OA79
OABI

l-watt Zener Diodes 7-S,
24, 27, 30, 36, 43 Volts Sp 4p 3p

10-watt Zener Diodes S-I,

Hi12 NKTI55/259 Germ. diodes,
50 brand new stock clearance SOP

0000000000000 0000000V0000O000000O0

coooo

His oCT7s un:odzd black glass IN9II4 8-2, 11, 13, 16, 24, 30,
10 S50HRe'e 50p 100 Volts 00 17p iSp
Hi? 10 OCs1/8ID un(odod white SO Micro Switchaes, $/P, C/O 25p 20p ISp
glass type PNP Germ. P l-amp Bridge Rec’s 25-voit 25p 21p 120p

M2 20 Oclgodl__’z_olspr::’nhh(on sop
FArA T
INTEGRATED CIRCUITS
HI Q0 Q4L ssibonded dicder  BQp F.E.T. PRICE SL40ID Audio Amp.,3- Wacts 2-00 1-95 1-80
soce écnc Linear Op& Amp. . 2Sp 20p  15p
e ked
NEW UNMARKED UNTESTED PACKS BREAKTHROUGH !! Tered by AL % 255 225 20p

). K. F p-Flops Factory,
Hulud and Tested by

Y ¥
This field eflect transistor is the [%
2N3823 in a plastic encapsulation,
coded as 38i3E. It is also an excel-

lent replacement for the 2N3819.

866 'so Germanium Diades sop

Min. glass type

(1] Trans. manufacturers’ rejects
200 L ReRT RN s 50p
Germ.

40p 3I5p 3op
SN7490 Decade Counter S0p 4Sp 40p
UL%14 Dual 2 IjP Gate 40p 35p 30p

4 Di 0-7 . .
54100 i St ose 50p Data sheet supplied with device. LOW OST DUAL INLINE L.C.
- ; SOCKiTS
|| I e B e 50p ;0'0;‘3: ::::‘- 10-50 25p each, 14 pin eyve at 15p exch
(11} Sil. T NPN. PNP . pin eype at p each.
50 equiv. (0 0C200/1 SOp

INTO6A, BSYISA, erc. BOOKS

Bi 50 s':rpmlAnFlude;;nniuou SOP We have a large selection of Relerence and
. L N Technial Books In stock.
Hé 250mW. Z, Diodi These 2~ Tt f opr lar lines:
40 B oS S0p BULK BUYING CORNER R s e g

NPN/PNP tilicon Planar Transistors, mixed, untestad,
similar to SN706/6A/8, BSY26-29,BSY95A, 3CY70, etc.
£4-23 per 500; €8 per 1,000

Subst tutes; 40p
This indudes many thousands of British
U.S.A, European and C.V. equivatents.

The Ilife Radio Valve & Transistor
Data Boaok 9ch Edition; 75p

M0 25 ?;;e:‘zt:lyl;.eu watt Zeners sop

Hi7 20 v)m':e‘: 'Solll:(‘:on Stud Rectifiers, sop

Sillcon Planar NPN Plastic Transistors, untested, similar

LG 30 1°0Dm:“Hs-':f:':oT:mm"' SOP EoZNII0T-T0. mﬁ eey30d: a_”_' 1000 Characaaristics of 3,000 valves and tubes,
E Pak of Siti Pl Dlodes, DO.-7 Gl 3 ©A200/202, 4,500 Teansistors, Diodes, Rectifiers and
B A eraced Chreuien B Ao e e s OTam. sirgplar o d Integraced Circuits.
g M“‘I{:l'd CireuieegDiey sop LANELR G TR FC L Send‘far lists of these English publications.
suppli

Transistors, Platic TO-18,
similar to BCII1)/4, BCIS}/4. BFI153/160, etc., €413
per 500; £8 per 1,000

NPN/PNP Silicon Planar

H10 BY126/7 Type Silicon Rectifiers
20 PY e Mised veres <t 50p

OC44, OC35 Transistors fully marked sind tested.
SO0 4 at 8p cach; 1,000 4 at 6p each.

’-------‘

OC71 Transistors, fully marked and tested, 5004 at
8p each; 1,000 4 st 8p each.

NAME...

ADDRESS I

MAKE A REV COUNTER
FOR YOUR CAR

The ‘TACHO BLOCK'. This
encapsulated block willturnany
0-ImA mater Into a linear and
accurate rev. counter for any¥
car with normal coil ignition
tystem.

3823E Field eHfect Transistors. This is the IN3823 in
Plastic Case. 5004 (Jp each; 1,0004 10p each.

| amp Miniature Plaatic Diodes:
IN40OI, SO0+ at 4p each; 1,000 4 a¢ Ip each,
IN40O4. 500+ at Sp each, 1,000 + at 4p each.
IN4DOS, 500+ at 6p cach, 1,000+ at 5p each.
IN4007, 500+ at 8p cach, 1,000+ at 7p sach.

OVERSEAS ADD EXTRA FOR POSTAGE
£1 cach -------J
n DEPT. € 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
Bl.an. | TELEPHONE: SOUTHEND (0702) 46344
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MINIMU 4 ORODER 50p. CASH WITH ORDER
PLEASE. Add 10p post and packing per order
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_ PREC I D
Miniature soldering iron

with nickel plated 3/32°° bit and packed in transparent
display box. Also available for 220 volts. Price £1.70

CN.240 Miniature soldering iron 15 watt 240 volts, fitted

bits obtainable. This iron can also be supplied for 220,
110, 50 or 24 volts. Price £1.70

(G.240 Miniature soidering iron 18 watt 240 volts
extensively used by H.M. Forces. Suitable for high speed
soldering and fitted with iron coated 3/32" bit. Also
available for 220 volts. Spare bits 1/8°°,3/16" and %'* are
obtainable. Price £1.83.

E.240 20 watt 240 volts soldering iron fitted with
%'’ iron coated bit. Spare bits 3/32**, 1/8'* and 3/16"*
available, Can also be supplied for 220 and 110 volts.
Price £1.80.

ES.240 25 watt 240 volts soldering iron fitted with 1/8°*
iron coated bit. Spare bits 3/32*’, 3/16'* and %' avalable.
Can also be supplied for 220 and 110 volts. Price £1.83

SK.1
SOLDERING
KIT

The kit contains a
15 watt 240 volts
soldering iron

fitted with a 3/16" bit,
nickel plated spare bits of 5/32°° and
3/32'", a reel of solder, heat sink,
. cleaning pad, stand and booklet ""How
Price £2.75 toSolder”. Also available for 220 volts,

SK. 2
SOLDERING KIT

This kit contains a

15 watt 240 volits
soldering iron fitted
with a 3/16" bit, nickel
plated spare bits of
5/32" and 3/32", a reel
of solder, Heat Sink,

1 amp fuse and book let
How to Solder”’

MES. 12

A battery operated

12 volts 25 watt
soldering iron complete
with 15’ lead, two
crocodile clips for
connection to car
battery and a booklet
‘"How to Solder’’ packed
in a strong plastic wallet,
Price Eg‘{) 95,
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CN.240/2 Miniature soldering iron 15 watt 240 volts, fitted

with iron coated 3/32" bit. Up to 18 interchangeable spare

0000 SOLDIRING IMON

PRERHON
Moonccnuummaun. -

CCN.240 New model 15 watt 240 volts miniature soldering
iron with ceramic shaft to ensure perfect insulation

(4,000 v A.C.). Will solder live transistors in perfect

safety: fitted with 3/32" Iron coated bit. Spare bits 1/8"
3/16" and %'’ available. Can also be supplied for 220 volts.
Price £1.80

CCN.240/7 The same soldering iron fitted with our new
7-star high efficiency b/t for very high speed soldering

The triple- coated bits are iron, nickel and chromium plated.
Price £1.95

w \

| enclose cheque/P.0./Cash
(Giro No. 25681000}

Address

o
44
a

[___] Please send the Antex
colour catalogue.

Please send the following

from electrical, radio or car accessory

shoos or from Antex Ltd., Freepost
(no stamp required) Plymouth

PL1 1BR Telephone 0752 67377/8

-

N
(=]
(%3]



for fast, easy,
reliable soldering

Contains 5 cores of non-corrosive
flux, instantly cleaning heavlly
oxidised surfaces. No extra flux

5 CORE SOLDER required.
SAVBIT ALLOY THIN GAUGE
ALSO REDUCES SOLDER,
COPPER BIT WEAR. | ESSENTIAL FOR
Ecomically packed for soldering small components
general electrical | and thin wires. High tin
ALL BRAND NEW “=>. and electronic content, low
in manufacturer’s sealed cartons. YS=¥ soldering. 75ft. melting point,
GUARANTEED 12 MONTHS. 18 gauge on 60/40 ailoy, 170ft.
plastic reel “ 22 gauge on
:)P'I.S.IRAL ('8‘TUNER | AMPLIFIERS Recommended #  plastic reel.
Garrard sP25 Mk Please add 730 P& P 0 o retall price 75p A Retcolmmengled
oldring 00H rmscrong 5 eak case - retail price
Teak plinth and tinted cover..[ Armstrong 526AH[FH(Tnk Size 12 3 ‘.4 P 5p
Ready wired for immediate use. cased) ... - *¢78-50 Size 10
Please add £1:25 for P. & P. | éndeelu std o ll(:g:g
oodmans O . -
e A NTABLES | R & A RANGE OF INVALUABLE FOR STRIPPING
a s
Garrara™SFas o m™ T 1050 | Bhilips RHBE2 (with cas. hd.) -0 SOLDERS IN HANDY | FLEX, THE NEW AUTOMATIC
ol e N a1 E,;.‘E;,. g o eses DISPENSERS. OPENING BIB WIRE STRIPPER
*£5.97 oodmans ne en a i
g:::::ﬂ 18}“ et *£27-00 | Rogers R’brook (Teak cls) *£80-00 REF. ALLOY SWG l AND CUTTER_' eas"y
Garrard Zero 100 (Auto) °(39-9S Rogars Rbrook (C/h::su) S48 < adjustable for all
2 (37 caneltra § .
Caneand Haro 100 (5 """ Lra | Scanelera 3030 FMG 1 €110-50 19A 60/40 18 18p standard .
Goldring GL72 " £22-50 | Scaneltra 1515 M ... £74:50 Size 5 diameters. Plastic
Goldring GL72/P . €29-18 ) SPEAKERS (ill- \ covered handles,
Goldring GL75 . £27-30 . \ | b d
Goldring GL75/l £35-50 | Please add €1:25 P, & P, - ustra- Savbit 18 18p* can also be use
Pioneer PLIIAC (P.&C) €345 Price per pair ted) as wire cutter.
Leak Delta €35-00 | Amscrad 138 £20-00 R ded
Wharfedale Linton +nrt €27-78 | Wharfedale Dencon 2 £19-00 15 60/40 22 22p* ecommende
Thorens TDI25 .. €57:75 | Wharfedale Linton 2 . £37-00 =t retail price 50p
Thorens TDI125AB .. £90:00 { Wharfedale Melton 2 £47:93 . z -
Thorens TDI50 Mk. Il ... €28-00 | Wharfedale Dovedale 3 ... €61-50 *Recommended Price
Thorens TDIS0A Mk.Il... €£33-75 ge:eltlon gluon %0 g;go
AMPLIFIERS g:.idiﬂg,'} Dc:):::: {5 : . 3::2?: From Electrical and Hardware shops. If unobtainable, write to
P dd SOp P. & P, oodmans Double Maxim . 2 3
Alr:::'r.ad.BOOO LA 116-95 | Condmans Moves: 3 i Multicore Solders Ltd., Heme! Hempstead, Herts
Amstrad [C2000 £27-90 | Goodmans Magister .. £78-28
trr:usonl Sg.l (Touk cased) :4:~95 Sinclair Ql6 £12-50
eal alta 4800
Leak Deita 70 = ... £56:00 CARTRIDGES
Metrosound ST20E ... £24-78 Plono add IOp P. &P
Metrosound ST60 .. £47-28 | Garrard GCS36° . 950
Rogers R'brook (Chassis) £35-00 Goldrmx GB50 £3-68
Rogers R'brook (Cased)... €37:00 | Goldring GBOCO £6-25
Rogers R'bourne SChl“il) £41-50 | Goldring GBOOE £10-35
Rogers R’bourne (Cased) £46-30 | Goldring_GBOO Super E. £15-78
Rotel RA210 . €24:50 | Shure MID £4-50
Rotel RA3I0 i ... £32-00 | Shure M447 £5:50
?otd'RAt‘lgs - —— i‘&eo g:ure :2‘4% ::;g
caneltra 8 2975 ure B
Sinclair PROéOZxZ]OIFZS £15:28 | Shure MSSE £6-78 M
§|n<llur PPRROOOOZ);ZJOIPSZ? £17-50 g::re ";?561' . e f;iO ARCH ISSUE FEA TURES
inclair 60 x Z50 ure M ype 5 N [} ”
PZB{Trans £21-78 | Shure VISTypuZ(Improved) £27-9% EASY 2 METRE RECE'VER
Sinclair AFU (Fllter Unlt) £4-40 | Sonotone 9TAHC £1-65
..inc:llf gggo o :;?;: Audio-Technica AT&6 ... £4-40
ncianr "
Sinclair 3000 Mk, Il ... £29-7% PLINTHS & COVER
Wharfedale Linton £39:93
TUNERS
Please add 50p P. & P.
Armstrong 523 - " '(39-!0
Armstrong 31:00
Rogers R’ brook FET4 iChn )‘ﬁl <00 .
Rogers R'brook FET4(Cas.) *£35:00
Rogers R’bourne FET4 (Cha. ;°u;~oo
Rogers R'bourne FET4(Cas.) £48-00 | Plus 35p post and packing
Sinclair PRO60 (Module) £18-50 | Finished in real teak veneer with
Sinclgir Cased Tuner ... (£34:00 | tinted dust cover. Ready to use
Philips RH690 - . *£33-00 assembled). Suitable  for
Leak Deita FM (Cned) .. *€35-50 | Garrard SP25: 20257C:
Leak Delta AM/FM (Cued) ®£66 - AT60 ; 2000 ; 2500 ;
1025 ; SL65B,
:“DX?’;I: oTs iR s
or g 3 SL ; H
o SL95B, €4-20 plus 35p P. & P. By F. G. Rayer, Assoc.L.LE.R.E. G30GR.
o :’,.;"‘:;P"o'fn‘; ]Aho finished in walnut to match
e — 14 .
to press. e e e An excellent project for the newcomer to 2 metre

reception — employs a super-regenerative detector,
this 3 valve receiver offers no alignment problems.

DISCOUNT WAREHOUSES MORE CONSTRUCTIONAL

Dept. E.E.7 174 Pentonville Road, London, N1. Telephone 01-278 1769 PROJ ECTS
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue, ON SALE Now PR'CE 20p
Iiford, Essex. Vel:01-550 1086.
Open Monday to Saturday 9.30 a.m. to Copies may also be obtained direct from the
ora Bh" '“':ATE s"";"’:"' ”‘")D“'c”hp . Publishers, 24p. including postage. Published by
MAIL ORDERS: Sionesoi0e:"8uns Dratt Giro or Cas e Regraterea Data Publications Ltd. 57 Maida Vale, London W.9

Mail. CALLERS: Plaase note 1hat cheques can only be accepted togetner
with chaque cards {not Barcliay Cerd)
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SUPERSLIM

S

BSR LATEST

STEREO AND MONO

Playe 127, 10 or 7° records.
Auto or Manual. A high
quality onit backed by BSR
reliability with 12 months’
guarantee. AC 200/250v.

Bize 18§ X ll'in

Above motor board 31in.
below motor board 2jin.

with STEREO and MONO XTAL

MONO-8-COMPATIBLE

£8-75 rost 25p.
{7-75 Post 25p.

NRCS DE-LUXE 3 WATT AMPLIFIER. Ready made
with 2-stage triode pentode valve, 3 watts output. Tone
and volume controls. Isolated mliu transtormer, Koobs,
With bigh performance Loudspe.

Response 50-12,000 cps. Senllhvily 200mv Post 25p.

R.C.S. PORTABLE PLAYER CABINET

i

£ >
Post

25p. o »

Heally smart appearance with space for R.C.S. Amplifiers
and most modern sutochangers. Bize 18 x 15 x 8in.

Metal fittings. Carrying handle. Popular cofours.
Two-tone rexine covered.
GARRARD SINGLE PLAY TA MK II £ IO

1deal Discotheque or Hi-Fi. Btereo/Mono

GARRARD PLAYERS with Sonotone 8TA Cartridges
Sterec Diamond and Mono Sapphire. SP25 Mk III £186.
Model 3500 Stereo and Mono Autochanger £14. Post 25p.

BSR JUNIOR SINGLE PLAYER ‘4,50
Turntable, 4-speed motor and separate pick-up

EMI PICK-UP ARM with moamo xtal and stylus £1-25.
HI-F1 PICK-UP CARTRIDGES. Diamond LP/Stereo
Btereo/Mono 9TA £2:50; GP94 £2-50: GPB3 £2-00;
Mono Sapphire GP81 £1-50; ACOS LP Sapphire £0p.

WOOFER AND
E'M'I‘ TWEETER KIT

‘5 '15 Post 25p

Comprising s fine ezampla of 8 Wooler
10§ x B}in. with a massive Cersmic
Magnet, 440z, Gauss 13,000 Ilines.
Alominjum Coae centre to improve
middle and top response. Also the E.M_I.
Tweeter 3}in. square has & specia) light-
weight paper cone and magnet flux
10,000 )ines.

Tmpedance Standard 8 ohms

Maximum Power 12 watts

Uselul Response. .. 35 to 18,000 cps

Base Resonance 45 cps

WEYRAD PSO—TRANSISTOR COILS

RA2W PFerrite Aerial. . 65p Spare Cores 3p

Osc. P50/1AC 30p Driver Trans. LFDT4 . 50p

LF. PBOIQCC 470 kCI- 83p Printed Circuit, PCA1 . 50p

8rd I.F. P50/3CC 33p J.B. Tuning Gang 85p

rsm or P51/2 339 We{hd Booklet 10p
OPTI 55p

Hnlhrd Ferrite Rod 8 x Hn 20p, 8 x {in. 25p.

VOLUME CONTROLS | 80obm Coax 4». ya.
Long spindles. Midget Size = BRITISH AERIALITE

8 K. ohms to 2 Meg. LOG or | AERAXIAL-AIR SPACED
LIN. L/8 15p. D.P. 25p. | 40 yd. £1-40; 80 yd. £2.
BTEREO L/8 85p. D.P. 75p. | FRINGE LOW LOSS'O
Edge 6K. §.P. Transistor 25p | I1deal 625 and colonr.§ YP ¥4-

WIRE-WOUND 3-WATT POTS. | WIRE-WOUND3-WATT
Small type with smali knob, STANDARD SIZE POTS.

Values 102 to 25 K., L
Carbon 30 K 10 1 mex.  29P | 10 sms 0 100 & 40P

VEROBOARD 015 MATRIX
2} x bin. 26p. 2§ x 33in.17p, 3} x 3}in. 26p.3¢ x 5in.30p.

EDGE CONNECTORS 16 way 25p; 24 way 38p.

PINS 36 per packet £1p. FACE CUTTERS 38p.
3.R.B.P. Board 0156 MATRIX 2{in. wide 3p per lin.,
83in. wide 4p per 1 in.; bin. side 6p per lin. (up to 17in.).
$.R.B.P. undrilled 4 in, Board 1¢ x 8in. 15p.

BLANK ALUMINIUM CHASSIS 18 s.w.g. 2in. sides. 7 X 4in.
45p; 8 x 7in. 80p; 11 X 7in. 70p; 13 x 8in. 90p; 14 x 1lin.
8#5p; 156 x 14in, 89p: 11 x 3in. 50p.

ALD’I]_KIUH PANELS 1B s.w.g. 8 x 4in. 9p: 8 x 6in. 15p;
14 x 3in.16p; 10 x 7in. 19p; 12 x Bin. 20p; 12 x Bin. 28p;
16 x 6in. 28p; 14 x Din. 34p; 12 x 12in 40p

1% inch DIAMETER WAVE-CEANGE SWITCHES 25p.
2p. 2-way,or 2 p. 6-way or 3 D. 4--:, 25p each. 1 p. 12-way,
or 4 p. 2-way, or 4 p. S-w

SILICON REC. 40- LUCAS QDNOD Bridge 70V 5 amp £1.
RECTIFTERS CONTACT COOLED { wave 60mA 38p;
85mA 48p. SILICON BYZ13 30p; BY100 20p; BY127 80p.
TOGGLE SWITCHRS, sp. 14p; dp. 18p; dp. dt. 23p.

“THE INSTANT" BULK TAPE

ERASER & HEAO DEMAGNETISER

£00/250v. A.C. Pon
Leafiet §.A.E. £€2. 35

Hi-Fl STOCKISTS

List §p. Writte. guarantee with every purchase.
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R.C.S. STABILISED POWER PACK KITS
All parts and imstroctions with Zener Diode, Printed Circuit,
Bridge Rectifiers and Double Wound Mains Transtormer
input 200/240v, AC. Output voltages availadle 8 or ¢ or
12 or 18 or 1B or 20v. DC at 100mA or less.

PLEASE STATE VOLTAGE REQUIRED. £2 POST
Details 8.A.E. Size 3¢ x 1} x 1iin. FREE

GENERAL PURPOSE TRANSISTOR

PRE - AMPLIFIER BRITISH MADE
Idesl for Mike, Tape, P.U.. Guitar. Can be used with
Battery 9 12v or H.T. line 200-300v D.C. operation.
Size 1§" x 1}° = §°. Response 25 c.p.s. to 25 Ko/w. 26db gain.

For use with valve or transistor equipment. 90 Post
Fall instructions supplied. Details 8.A.E. P 10p
NEW TUBULAR ELEC‘I'BOLY‘HCS CAN TYPES

50+ 50350V .. 3bp
804100/350V.. 58p
82432250V .. 18p
324 32/450V .. 33p
350+ 62/3285V 50p

2/350V 14y | 250/28 14p
4/350V .. 1l4p 500126V .. 20p
14p | 1000/25V.. 35p
16/450V  1bp | 1000/80V.. 47p |
82/450V fOp 84+ 8/450V  18p

25/25V Op | 8+16/450V 20p 32+ 32 -32/350V 43p
50/50V .. 10p | 16+ 16/450V 25p 100 4 59 + 50/350V48p
100/25V  10p | 32+ 382/850V 25p

LOW VOLTASE ELECTROLYTICS

1, 2, 4, 5, 8, 16, 25, 30, 50, 100, 200mF. 16V. 10p.
500mF. 12V. 15p ; 25V. 20p; 50V. 5

1000mPF. 12V. 17p ; 50V. 47p ; 100V, 70p,
2000mF. 6V. 25p ; 28V. 42p ; 50V. 67p.
2500mF. 50V. 62p : 3000mF. 28V. 479 ; 50V,
5000mF. 6V, Sbp; 12V. 48p; 25V. 76p; 38V. 8bp; 5ov ﬂbv

CERAMIC 1pF to 0-01 mF, 4p. Bilver Mica 2 to 5000pF, 4p-
PAPER 350V-01 4p, 0-6 13p; 1mF 18p; SmF 150V 16p.
500V-0-001 to 0-05 4p; 0-1 bp; 025 8p; 047 25p.

SILVER MICA. Close tolerance 17, 2-2-500pF 8p; 6500-2-200
pF 10p; 2,700-5,600pF 20p; 8,800pF-0-01, mid 30p; each.
TWIN GANG. 0-0" 208pF - 176pF, 85p; Slow motion drive

ALL MODELS ‘“BAKER SPEAKERS” IN STOCK

BAKER 12in. MAJOR £9

&

80-14,500 c.p.s.. 12in.
double cone, wooler and
tweeter cone together

with a BAKER ceramic
magnet azsembly having
a finx deasity of 14,000
gauss and a tutal flux of
145,000 Maxwells. Basm
resonance 40 ¢.p.s, Rated
20 watts. Voice coils
3 or 8 or 15 ohms. Post Free

Module kit, 30-17,000 c.p.s.

with tweeter,  crossover,

baffle and

instructions. £11.50

BAKER “BlG—SQUND” SPEAKERS

*Group 25’ *Group 35’ *Group 50°
12 Inch 12 tuch 15 inch
swa £7 | G £9 0 o £19
3or8urlSohm ' 3or Boq 150hm! 8 or 15 obm

TEAK HI-FI SPEAKER CABINETS. Fluted wood !ront
For 12in. or 10in. dis. speaker 20 X 12 ¥ Bin. £8. Post 25p
For 13 x Bmmn. or 8in. speaker 1610 X 9in.  25. Post 25p

3854 385 with 25+ 25pF, 5Up B500pF slow motion. stand
45p ; small 3-gang 500pF £1-60.

SHORT WAVE, SIKGLE. 10pF 30p; 25pF 56p: 50pF 55p-
NEON PANEL IKDICATORS 250V AC/DC Re¢ or Amber 20p .
RESISTORS, } w., § w., 20% 1p; 2 w. 5p 10 ohms to 10 meg
HIGH BTABXLI‘I'Y t w. 2% 10 ohms to 1 mes., 10p.

Ditto 6 Pre‘erred values 10 ohms to 10 meg.. 4p.
WIRE-WOUND RESISTORS 5 watt, 10 watt. 16 watt,
10 obms to 106K, 10p each; 2} watt, 1 obm tc B-2 ohms 10p-

scoap! METAL PLINTH AND

PLASTIC COVER
Cut out raady for Garrard or
B.S.R. Will play with cover In £5.50
pcolltlor:’ i tln.l:‘l
n black leathere
Antimagnatic. 124 X 144 X mn. Post 25p
ALSO AVAILABLE IN SOLID MAHOGANY
NATURAL POLISHED FINISH AT SAME PRICE

MAINS TRANSFORMERS *%;7ai
£50-0-250 80 mA. 83 v. 4 amp. 5000 £1-60
£50-0-250 B0 mA.68-3v.3-6a.8:3v.1a.0r5v. 2. £2:-80
350-0-350 80 mA.83v.3-58.83v.18.0r6v.2a. £3-00
300-0-300 v. 4120 mA., 6-3v. 43, CT.;63v.2 8 .

MINIATURE 200 v. 20mA.. uav d
MIDGET 22€ v. 45 mA_, 63 v. 2 8. leszzin. 90p
MINI-MAINE 20v, 100mA. 1} x 1§ x 1liin. 50p
BEATER 'I‘EANB 6:3v.31 80p
Ditto tapped sec. 1.4 v., 2, 3 4 5,63v.1}amp. 80p
GENERAL PURPOSE LOW VOLTAGE. Tapped Outputs
at 2amp. 3, 4. 5, 6, 8, 9,10, 12,15, 18, 24 and 30 v. £2-25
1 amp., 8, 8, 10, 12, 18, 18, 20, 24, 30, :IG 40, 48, 60, 2225
2 amp. 6, 8. 10, 12. 18, 18, 20, 24, 3u, 36. 40, 48. 60. £3.85
8 amp. 6, 8, 10, 12, 18, 18, 20, 24, 30, 36, 40, 48.60.£8-75
AUTO TRAFSPORMERS 116+ to 230v. or 230v. to 116v.
1n0w. £2:25; 500w, £6-25; 750w, £10; 1000w. 214.
CHARGER TRANSFORMERS. Input 200/250v,

for 6 or 12v., 1} amp., £1:50; 2 amp £1-50; 4 amp. ¢2-60.
FULL WAVE BRIDGE CHARGER RECTIFIERS:

8 or 12v. ontputs, 1} amp. 40p; 2 amp. £1:89: 4 amp. 2225

RETURN OF POST DESPATCH

RADIO COMPONENT SPECIALISTS

Alt transtormers Postaze 25p extra.

E.M 1. 13} x 8in.
LOUDSPEAKERS
With twin tweeters

swd oo 15 v, €455
(As {llustrated) Post 16p

With flared tweeter cane and ceramic

magnet. 10 watts. . £2‘75

Bass res. 45-60 cp.
, * Post 15p

Flux 10,000 gauss.
State 8 or 8 or 18 ohm,
Teak Cabinet Sise 18 x 10 x 9in. £5
I0W MINI-MODULE £3:25
LOUDSPEAKER KIT rotess

Triple speaker system combining on ready cut baffle.
t in. chiptoard 15 in. x 8§ in. Mpcuu Bul Middie

Post 25p

For 10X 6:n. or Gin. speaker 18 x 8 x 8in. 24, Post 25p
LOUDSPEAKER CABINET WADDING 18in. wide, 15p ft.
GOODMANS 64 in. HI-FI WOOFER N
8 ohm, 10 watt. Large ceramic magnel.
Special Cambric cone surround. Frequency f
nlponu 30-12,000 cps. Idenl P.A. Columnas, ]
Hi-Fi y ete. £4
f ELAC CONE TWEETER
The moving coil diaphraxm gives s good
radistion pattern to the higher irequencies
and a smooth extension of total response
from 1,000 cps to 18,000 cps. Size 3} X
3 x 2in. deep. Rating 10 -.m 3 obm
or 16 ohm models. £|

Post 10p.

Horn Tweeters 2-16ke/s, 10W 8 nhm or 15 ohm 81-50.
De Luxe Horn Tweeters 2-18 Ke/s, 16W, 15 nhm £3.
TWO-WAY 3000cps CROSSOVERS 8 or 8 or 15 obm 88p.
SPECIAL OFFER! 80 nhm, 2}in.; 2in.; 85 obm, 2in.: 8in
25 ohm, 2jin. dis.; 3in. dia.; 8 xhn ,Bxﬂn £| EACH
15 ohm, 3}in. dia.; 7 x 4in.; 8 X Sin. TYPE
8 ohm. 2{in. 3in. 8in. 5x3in. 7x4ln.
LOUDSPEAKERS P.M. 3 OHMS. 8}in. £1.50;

8 x Bin. £1-60; 8in. £1.75: 10 x 8in. £1. 90

5in. WOOFER 8 watts max.20-10,000 cps. 8 or 16 ohm. £1-80.
ELAC 10in. 10W. De Luze Cersmic. 8 obm. £4.

RICHARD ALLAN TWIN CONE LOUDSPEABEES.
Sin. dis. & watt; 10in. dia. 5 watt; 12in. dia. 6 watt
3 or 8 or 16 ohm models £2.00 each. Post 15p.

VALVE OUTPUT TRANS. 25p; MIKE TRANS. 50:1 25p.
SPEAKER COVERING MATERIALS. Sampies Large S.A.E.
GOODMAK'S OUTPU T TRANSFORMER 5 WATT MULTI-
RATIO EL84 etc., 3, 8 and 16 ohms 80p. Post 20p.

BAKER 100 WATT
ALL PURPOSE
POWER
AMPLIFIER

4 inputs apeech and
maosic. Miring fscilities.

Matches

Response 10-30,000 cps.

all loudspeakers. A.C. 200/250V, Post
Separate Treble and Bul controls. Free
Guoarsntee¢. Details 8

BARGAIZ AM TUNER. Medium Wave. ‘4.50

Transistor Superhet. Ferrite aerial. 8§ volt.
BARGAIF 4 CHANNEL TRANSISTOR MONO MIXER
Add musical higblights and sound eflects t> recordiugs.
Will mix Micropbone, records, tape and tuner ‘3.50
with sepsrsate controls into single output. 8 volt.
STEREO VERSION OF ABOVE £4-50.

BARGAIR FM TUNER 88-108 Mc/s Six Transistor. # volt
Printed Circuit. Calibrated slide dial tuning. £ I 2
Walnut Cabinet. Size 7 x 5 x dinch

BARGAIZ FM TUNER as sbove less cabinet

BARGAIN 3 WATT AMPLIFIER. 4 Transistor
Push-Pull Ready built, with voiume control. 8v.

£8-85
£3.50

COAXIAL PLUG 6p. PANEL SOCKETS on LINE 18p.
OUTLET SOXES, SURFACE OR FLUSH

BALANCED TWIN FEEDERS 5p yd. 80 ohms or 300 ohms.
JACK SOCKET Std. open-circuit 14p, closed circuit 23p:
Chrome Lead Socket 45p. Phono Plugs 5p. Phono Socket 5p.
JACK PLUGS Btd. Chrome 15p; 3 5Smm Chrome 14p. DIN
SOCKETS Chassis 3-pin 10p; 5-pin 10p. DIN SOCEETS Lead
8-pin 18p; 8-pim 25p. DIN PLUGS 8-pin 18p; 8-pin 25p.
VALVE HOLDERS. Sp; CERAMIC 8p; CANS Sp.

and Treble loudspeakers and The
heavy duty § in. Bass Woofer unit has & lov resonance
cone. The mid-Range nait is specislly designed to add
drive to the middle register and the tweeter recreates the
top end o! the musical apectrum. Total response
£0-15.000 cps. Full instructions for 8 ohm matching.
TEAK VENEERED BOOKSHELF ENCLOSURE,
16 x 10 x 9in. Modern design with ‘s

Auted wood front. Highly recommended. Post 25p

MINIMUM POST AND PACKING I5p

(Export: Ramit cash and extra postage.)

CUSTOMERS FREE CAR PARK
337 WHITEHORSE ROAD, CROYDON

Open 9-6 p.m.(Wednesdays 9-lp.m., Saturdny: 9-5 p.m.)
Buses 50, 68, 159 cass door.

E.M.l. TAPE MOTORSPon 18p.
120v. or 240v. AC.

135mA. Spindle 0 187 % 0-78in.
Size 3¢ X 2§ x 2in. (illustrated).
BALFOUR GRAM MOTORS
120v. or 240v. A.C. 1,200 r.p.m. 4 pole
50mA. Spindle § x 3/20. 8ise 85
2 x 2. x 1jin. Post 16p P

CALLERS WELCOME

Rail Selhurst Tel, 01-684-1665
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ELECTRONIC ORGAN

g R
& ” ONLY
- - Don’t confuse
with ordinary
e

lectromic organs that
2imply Mow air over mouth-organ type reeds ete.
Fully transistorised. BELF COl INED
LOUDSPEAKER. Fifteen separate keys span
two full ociaves—play the --Fellow Rose of
Teras'’, play Silent Night”, piay --Auld Lany
Syne” ete. ete. You have the thrill and
excitement of bullding It together with the
pleasure of playing s real, live, portable
electronic organ. NO PREVIOUS KNOW-
LEDGE OF ELECTRONICS NEEDED. No
soldering necessary, Bimple as ABC to make.
Anyone over nine years can build it easily in
one shorl svening following the fully iliustrated.
step-by-step, simple instruciions. ONLY £2-75
4 23p p. & p. for kit, including case, nuts,
screws, simple instructions, etc. Usen
atandard battery (parts available separately).
Have all the plearure of making it yourselt,
finish with an exciting gift for someone.

Find buried treasure with this
READY BUILT & TESTED

TREASURE LOCATOR
MODULE

onr £4:3h

ULLY

TOR MODULE. Randy built
and fested—just plag in & PP3 battery and
‘phones and it'a working. Put it in & case,
screw a handle on and YOU HAVE A
PORTABLE TREASURE LOCATOR EARILY
WORTH ABOUT 220! quvmely sensitive
~penetrates through earth, sand, rock,
water, etc.—EASILY LOCATES COINS
GOLD,BILVER,JEWELLERY, HISTORI-
CAL RELICS. BURIED PIPES, ETC.

BUILD 5 RADIO AND
ELECTRONIC PROJECTS

o £1°97

Amazing Radlo Construc-
tion set! Become a radio
expert for 81:97. A com-
plete Home Radio Courve.
No experience needed.
Parts Ineluding
simple Instructions
for each design. Illus:
trated step-by-step plans,
all transistors, loudspeaker,
personal phone, knobs, acrews,
ete. all you need. Presentation box
37p extra aa {llus. (If required) (parta available
separately} no soldering neccasary. BSend
£1-87 + 23p p. & P.

SOOTHE YOUR NERVES,
RELAX WITH THIS AMAZING

RELAXATRON

CUT8 OUT NOIRE POL-
LUTION—8QOTHES YOUR
NERVES1 Don't under-
entimate the uses of this fan-
tastlc new design —the |
RELAXATRON ie basicallys !
pink noise generator. Besides
being able to imask ont
extraneous unwanted sounds,
it has other very interesting
propertles. For instance,
many people find & rainstorm

Only
£2:2
myeterioualy relaxing, a large

part of this feeling of well-being can be
directly traces to the sound of falling rain-
drope]-—a well known type of pink noise.
IF YOU WORK IN NOISY OR DI8-
TRACTING BURROUNDINGS, IF YOU
HAVE TROUBLE CONCENTRATING, IF
YOU FEEL TENBED, UNABLE TO RE-
LAX-—then build this fantastic Relaxatron.

FIND BURIED TREASURE!?
Tr:nslstorued Treasure Locator

This fully portable transis-
torised metal locator detects
and tracks down buried metal
objecta— it signals exact loca-
tion with lond audible sound
(no phones used)—uses any
transistor radio which fits
inside —no connections needed.
FIND8 GOLD, SILVER,
COINS, JEWELLERY,
ARCHAEROLOGICAL PIECES
> ETC. ETC. Extremely sensi-
) bive. will signal presence
of certain obdjects buried
ONLY several feet below

£9-97 brovad | Noknow:

ledge of radlo or elzc—
tronics  required. Can
Dduilt with ease in one shori evening by unybody
Jrom mine pears of age upwards, with the
clear, eany to follow, step-by-step, fully
illustrated instructions—Uses standarl PP3
battery. No soldering necessary. Kit
includes nuts, ecrews, wire, etc. ONLY
22-837 + 27p p. & p. (Bectional handle an
Qlustrated 75p extra). Parta avallable
separately. Made up looks worth £15.

Eawvesdrop on the exciting world
of |Aircraft Communications

V.H.F. AIRCRAFT BAND ,ONLY
convertor {937

Listen in to AIR-
» LINES, PRIVATE PLANES,
\ JETPLANES. Eavesdrop on
exciting cross talk between pilols,
ground approach conirol, air-
% t tower, Heac for yourself
the disciplined voices Aiding
tenseness om talk domens. Be
rllb tbem when they have to take nerve

,_
..:;f

\\\\\

SHORTWAVE
] TRANSISTOR
RADIO

2 W
2
i Anyone tn:)lm Byecars
o up can follow the
;"‘ step-by-step, easy an
ABC ftully illustrated in-
structions. No soldering neceasary.
78 stations logged on rod aerial in 30 mins.
Russia, Alrica, USA, Switserland, ete.
Ezxperience thrille of worid wide news, sport,
musle, etc. Eavesdrop on unusual broad-
caats. Usea PP3 battery. Bizeonly 3°x4}°
x 13" Only £2-25 + 17p p. & p. Kit Includes
cabinet, screws, instructions, etc. (Parts
available separately).

INGENIOUS ELECTRONIC

SLEEP INDUCER
ONLY (

£2:7%
CAN'TSLEEP
AT NIGHT8?
DO YOU
WAKE UP
IN THE NIGHT AND CAN'T GET OFF
TO BLEEP. AGAIN? WOULD YOU
LIKE TO BE GENTLY 800THED OFF
TO SATIBFYING SBLEEP RVERY NIGHT?
Then build this ingenious electronic sleep
inducer. [t evew stops by iiself s0 yow don't
Mu fo worry aboul it Being om all night! The
Andlo

ripping 4 in Tune into
the international distreas trequency. Oo\-ru
the aircraft fir

¥ sonnds,
hnt as time goes on the sound rndunllv

band
HEATHROW, OATWICK LUTON, RING-
WAY, PRESTWICK, ETC. ETC. CLEAR AS

less and {ess—until they eventually
cease altogether, Ae affect it Aas om people
@2 amazingly very similar to hypmosis. A con-

Bignala exart location by --beep” pitch Omnce used you will never want to be without
increasing as you near buried metallic #—TAKE 1T ANYWHERE. Uses stan-
objects. 8o sensitive é1 wili detect ceriain dard PP3 batteries (current used so small

objects buried SEVE
ONE COIN £4+95 + 30p carr. etc.
{High quality Danlsh Btethoscope hesa-
phones £2-75 extra if re:

MONEY REFUNDED IN FULL IF NOT 100%

quired.) necessary. All parta including case, a pair
EXAMINE AT HOME POB 7 DAYS. YOUR of crystal phones. Components, nuts,
screws, wire, ete. no soldering.
DELIGHTED. 22204 25p p. & p. Parts availabdle separaiely.

separateiy).

A Bm. This fantastic fully transistorised trol is provided for adjusting the length of

instrument ean de buill by anyome over nine times, etc., all

;;I nimi:lr 1wo hours, No moldering necessary.
ully ilustrated simple jnstructions take you hours. No knowledge of e

RAL FEET BELOW that battery lite is almost ahelf-life). CAK step-by-step. U-enpsumhrd PP3 bntwy:y. e o e p.c

GROUND! GIVES CLEAR BIGNAL ON BE EASILY BUILT BY ANYONR OVER 12

YEARS OF AGR using our unique, step-by-

tranaiator, can be built by
anyone over 12 years of age in about two

needed. Extremely asimple, easy-to-follow,

All you do Is extend rod serial, place cloae step-by-step, fully lllustrated instructions
to any ordinary medium wave radio (even included. No soldering mecessary. Works off
step, fully ilinstrated plans. No soldering tiny portables). NO CONNECTIONS WHAT- standard batteries, extremely economical,
EVER NEEDED. SBEND ONLY £2-37 + B8lze ouly 3° x 41° x 1}*—take It anywhere.
25p p. & p. for kit including case, nouts,
screws, wire, etc. etc.

Kit includes case, nnts, wire, screws, etc.

(parta avallable SEND £2-75 ¢ 25p p. & p. (parts available

separately).

CONCORD ELECTRONICS LTD. (EE4X) 8 Westbourne Grove, London, W.2, Callers welcome 9 a.m.—6 p.m. inc. Saturday

The Unique

MULTI MINI TWIN- VIl‘.E

i &1
An -extra “Pair of hand:” for
those tricky jobs
ASSEMBLY—SOLDERING—
GLUING—WIRING—DRILLING
ETC.
®INDEPENDENT _ADJUSTMENT OF

THE TWO VICE HEADS TO ANY
ANGLE WITH POSITIVE LOCKING.
®JAWS WILL FIRMLY GRIP, ROUND,
FLAT, SQUARE, OR HEXAGONAL
PARTS.
TWIN VICE: £5.90 (24p P & P)
ALSO AVAILABLE
SINGLE VICE: £3.374 (20p P & P)
COVENTRY MOVEHE NTCO LTD.

BURNSALL CROAD, COVENTRY
Cvs 68 STD 0203-74363
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VEROBDARDS GIVE A PROFESSIONAL
FINISH TO YOUR WORK

0.1"and 015 pitch, plain and copper
clad universal circuit boards.

Vary the strength
of your Ilghhng witha

The DIMMASWITCH is an attractive and effic.
fent dimmer unit which fits in place of the normal
fight switch and is connected up in exactly the
same way. The ivory mounting plate of the
DIMMASWITCH matches modern electric fit-
tings. Two models are available, with the bright
chrome knob controlling up to 300 w or 600 w
of alf lights except fluorescents at mains voltages
from 200-250 v, 50Hz. The DIMMASWITCH has
built-in radio interference suppression

600 Wate £3-20. Kit Form £2:70

300 Watt--£2-70. Kit Form £2-20
All plus 10p post and packing.
Please send CW.0O. to

DEXTER & COMPANY
5 ULVER HOUSE, 19, KING STREET,
CHESTER CH1 2AH Tel: 0244-25883,

As supplied to H.M. Government Departments.
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DRILL CONTROLLER
NEW IKW MODEL
Electronically changes
speet  from approxi-
10 reve. to
wer at
nger-tip
includes all
parts, case, everything and
fall lnltructlom. 4180 plus 1Sp
post and insurance. Made up
model also avajlable. 8225 plus
18p post and p.

MAINS OPERATED CONTACTOR
220/240v, 50 cycle solenoid
with laminsted core so very
silent in operation. Closes 4
circuits each rated at 10 amps.
Extremely well made by a
German Electrical Company.
Oversll size 24 x 2 x 2in.
#1 each,

NEED A SPECIAL SWITCH?
PDouble Leal Contact, Very alight pressure clpees
both contacts. 8p
each, 00p dos. Plastic push-
rod suitable for operating,

Kit

op 89 each, 4bp doz.
AUTO—ELECTRIC
CAR AERIAL

with dashboard control switch—fully
extendable to 40in. or fully retractable,
Suitable for 12v. positive or negative
earth. Bupplied complete with fitting
lnstructions and ready wired dashboard
switch, 88-75 plas 25p post and ins.

.:\
\-‘/
TOGGLE SWITCH

3 amp. 280v. with fixing ring 74p each, 78p dos.

MICRO SWITCH

5 amp changeover contacts, 9p
each, 81 doz. 15 amp Model
10p each or £1-08 dos.

MINIATURE

WAFER SWITCHES

3 pole, 2 way—4 pole, 3 way—
3 pole, 3 way—4 pole, 3 way—2
pole, 4 way—3 pole, 4 wav—2 pole
6 way—1 pole, 12 way. All at 90p
each, £1-80 for len, your assortment,

WATERPROOY HEATING
ELEMENT
26 yards length 70W. Belf lati

THE FULL-FI STEREO SIX
The amplitier

sensstion of the year
You will be amazed at the
tuliness of reproduction and st
the added qualities your records
or tuner reproduce. Bulit
into metal chasels ready for

mount! on this
amplifier uses an integrated solid lhte clrcuit with an output power of 8 watt
R.M.8. spiit over the two channels. The amplifier is ideal for use with normal
pick-ups and tuners, it hss a double wound mains transformer and ganged
volume and tone controls—alsc switching for Mono to Btereo, tuner or pick-uo.
UNREPEATABLE PRICE is 2680 plus 20D post and insurance. Bimulated

teak cabinet £1:98 (post free when crdered with chassls).

DISTRIBUTION PANELS
Just what you need for work bench or lab.

4 X 13 amp sockets in metal box to take
standard 13 amp fused plugs and on/foff switch with neon warning light. Bupplied
complete with 8 feet of fiex cable. Wired up ready to work. £2-85 plus23p P. & I

Smiths 84 hour 8 on/8 off Time Switch. This Is the popula-
model, aa used in the Autoset and PMorphy Richards time
switches. Only needs a case and an output socket. 230v
50 cycle. Contacts switch up to 13 ampe. Price 28-78p

TANGENTIAL HEATER UNITS

This heater unit is the very latest type, most eficient, and qulet ranning. Ia as
m.lod in Honv:r and hlowar heaur- coating £16 and more. We have a few ouly.

2kW, and 1kW. element allowing switching
I 2 gnd akw nnd with lhermnl safety cut-out. Can be fitted into any metal line
case or cabinet. Only need control switch, £8-80.
2kW. Model as above except 2 kilowstts #2-80.
Don't miss this, Control Bwitch 85p. P. & P. 40p.

POCKET CIRCUIT TESTER

Test continuity for any low resistance circuit, house wiring,
car electrics, Tests polarity of diodes and rectifiers, Also ideal
size for conversion to signal injector (circuit supplied).

$0p or 2 for 50p post pald.
COMPUTER TAPE
2,4001t of the Best Magnetic Tape money can buy—users claim
good results with Video and sound. lin. wide ll plus 33p post

snd insurance, with cassetle. { In wide £1-00 plus 30p post and
Insurance with caseette, §in. wide $89 plus 25p post and insurance
with cassette. Spare spools and cassettes—1lin 789, §in. 76p
each plus 20p post and insurance.

THIS MONTHS SNIP
MULLARD I.F. AMPLIFIER

temperature control. 50p post free
BLANKET SWITCH
Double pole with neon let N
into side so luminous in dark,
ideal for dark room light or for \

use with waterproof element, new
plastic case 30p each. 3 heat model §0p.
CAR ELECTRIC PLUG
\'m Fita in place of clgarette lighter.
Useful method for making a
quick connection into the oar
electrical aystem. 38p each or 10 for £3 48,
/ TREASURE TRACER
Complete Kit (except wooden
battens) to nuake the metal
\ detector as the circuit in Practical

Wireless August issue. #8398 plus
20p post and insurance.

QUICK CUPPA
Minl Immersion Heater, 350w,
200/240v. Bolls full cup in sbont
two minutes. U
lamp holder.
lor tea, baby's food, ete. $1-85, post
and Insurance 14p. 12v. car model
also  avallable same price. Jug
heater 8180 plus p, & p. 14p.

SNAP ACTION SLIDE SW ITCH

Rated Ba. 240v. Made by Arrow, Type
fitted in the handies of electric drills,
vacuums, etc. Bp each, 10 for 48p.

N NUMICATOR TUBES

For digital Instruments, counters, timers,
clocks, etc. Hi-vac XN. 3, Price £1-4§
each. 10 for 418.

/'Q'u WAY SUB-MINIATURE
MULTI-CORE CABLE
7-0076 copper cores each core P.V.C. Insulated and

of different colour. P.V.C. covered overall and
spprox. 3/16in. thick. Price 30p per yard.

LIGHT CELL
Almost zero resistant in sun-
RO S e s e
n or Ight, epoxy
resin sealed. 8ize approx. 1in. dia. by }in. thick.
Rated st 500 MW, wire ended. 48p with circuit.
Also ORP 12 ll‘ht cell 45p.

3 transi 10 tuned circuita, Mullard Ref. No. LP L685289. Frequency
not known but belleved to be around 465. Mounted on printed circuit
board size approx. 3° x 1§°. Enclosed and sealed in a metal case with
tin copper connecting leads. 78p each. 10 for #8-75. 100 for $8¥-50.

RADIO STETHOSCOPE
Mut way to fault ind—traces -Inal from aeriai
to speaker—when signal stops you've found the
tault. Use it on Radio, TV
amplifier, — eom-

CAPACITOR DISCHARGE CAR IGNITION
is system which has proved to be amax ly

cﬂldent and reliable was first described in the Wi
World about a year ago. We can supply kit of parts lu

an improved and even more efficient version ( Precticel
Wireless, June). Price $4-96 plus ¥0p post. ering please state whether
for positive or n Iva aystems. Also avallable, ready mnde ignition systems
for 8v, vehicles. 85-83 plus 20p.

TYPE 25 RELAYS
These are mlnhtm relays. Size spprox. 1 4 th inch high x 14~
wide X §° deep. 4 over silver/gold contacts, Contact
rating lamp 100v D.C. Fitted with s plastic cover. Coll operates
nvuhhle with the following colls :—

45 ohm for 4v-7-8v 52 ohm for 4-9v-8v
90 ohm for 5. bv-ll -6v 130 ohm for 10v-idv 530 ohm for 17v-36v
1350 ohm for 37v—44v 3500 ohm for 31v—80v 5800 ohm for 37v-44v
78 each. 10 for 8878, Also one with 16,500 ohm coil but this has only 2 heavy
duty change over gold contacts. Price 81-

MULLARD AUDIO AMPLIFIER MODULE

Uses 4 transistors, and has an cutput of 760mW into
ohmas eras, Input suitable for erylhl mic. or
pick-op. O volt battery operated. Size 27 x 13" wide
X 17 high. SPECIAL 8NIP PRICE .0’ uch 10 for 85.

0-8 AMMETER
2in. square full vision for flush mounting. Moving iron
instrament. Ideal for charger. Price 43p each. 10 for £3-80.

BABY ALARN
SIMPLE CALCULATOR
POWER SUPPLY UNIT
Te receive these and other featured kits
promptly send spproximsts quoted prive
and we will refund any change.

Veroboard. We are now stocking this in various

sizes. Prices as follows:
01 015

2} x 3§ . . .. .
2 x5 .. . .. 4 .
3y x 5% .. 50 .. M 0o
x5 .. . . .
17 x 3§ .. . 759 00
17 x 31 .. . .. 100p .
17 x 5 (plain) .. o0 —_ o
17 x 3% (pllln) 00 — 50
17 x 2§ (plain) .. 0o — o
2} x 5 (pain) .. .. — 0

24 x 3% (plain) . . = o
Pin intersection tool .. T .
8pot face cutter . - By ..
Pkt 50 pina .. .. 9S0p ..

=—&——— ReED SwWITCHES

Glass encased, switches operated by externsl
mncnet—gold welded coptacts. We can now offer

llnhtuv 1° long x approximately }° diameter.
Wil make and break up to §A up to 300V.

break currenta of up to 1A, voltage up to 250V,
Price 10p each, 90p per doxen,

Fat. Flat type, 2° long, jnst over #” thick,
fisttened out, so that it can be fitted into »
amaller space or a larger quantity may be packed
into a square solenold. Rating 1A 200V. Price
30y each, 83 per dozen.

8mall ceramic magnets to operate these reed
switches 9p each, 90p doun

Dry Reed Rolays. A
witnin magnetic Ahleld-—prlnud circuit or panel
mounting.
Ref. Cofl Resistance Reed Switches  Price
71005 2K 1 normally open 2y
81916 8 K 1 normally open
1 normally closed 76»
05003 1 normally open 269
62040 1500 & 600 ohms 1 normally open a85p
Multiple Reod Relay. Rel. 53001, Conwnl 13

normally open reeds within s rolenoid. Operates
39200 mW, Coil resistance 9K ohms. Price
lumlh M Bol.l!. Rel, 081. 2 normally open 1
losed cofl 30 ohms. Price 78p.
4 'l"hlllln by tat with Bensor on the
end of a long caplilary tnbe, The temperature
is 50-120° C. spprox. The setting is by
spiadle for pointer knob (knob not supplied).
The Bensor can be immersed in the liquld or can
be fized to the container or an when used on an
elestric cooker, this can be fitted In the centre of a
heating element. Price 68p each, 85-86 for ten
Manry thermostats available please requeat
list.

=KITS FOR PREVIOUS PROJECTSmm

Unless otherwise stated, kits contain elec-
tronic parts only. The case and special
itema can be obtalned locally. Also batteries
are not included. Kits may he returned
for refund if construction has not been
started. We reserve the right to substitute
~omponents should deliveries be protracted
s0 as to svoid undue delay.

HOME SENTINEL INTRUDER ALARH
Electronle Components with case
SNAP INDICATOR ..........o.ooocennnnns TSn .

WINDSCREEN WIPER CONTROL
Components including metal for chasels 82

RECORD PLAYER
All componenta, but not case, loudspe aker,
record deck or pick-up $5-60

DEMO DECK £6-75 POST PAID

FUZL BOX .ocovornniseasannnssassasssons £1-85
PHOTOGRAPHIC COI.OUR

TEMPERATURE METER .. £2-65
ASTRON RADIO . . £3
IEMO'I'E TEHPEMTURE

COMPARA .£425
ELECTRO LAUGH . £2
TRANSISTOR MICROPHONE ........£1-70

AUTO ALERT
All electronic parts and metal bracket $8-80

RAIN WARNING ALARM
All electronic parts and chassis

WA-WA PEDAL ...
DARKROOM TIMER .
SIGNAL INJECTOR ......
SOIL MOISTURE ME‘I'ER

Where postage s not stated then orders over
£5 are post free. Below 25 add $0p. Seml-
oconductors add §p past. Over £1 post free,
B.A.E. with enquiries please.
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G
Faom (!

VHF AM/EM RADIO

and CASSETTE
TAPE RECORDER
& PLAYER

WITH REMOTE g

CONTROL MICROPHONE
in the world of soundl]
Fabulous VHPF, AM/EM
eotte Tape Recorder and

thing, m‘-\ywhcrcl Even tape direct from

n ¢
k an
ENDED RETAIL PRICE GENUINELY

Y
io as you listanl RECOM

WE OFFER AT ALMOST HALF PRICEI Wonderful features:
ss button Keyboard Control panel! ®* New ‘‘pop up’’ Cassette
sjection systemi ®* ““MAGIC EYE’® Visua teery checkfrecording level
indicator or built in automatic levell {OFF, HI-LO
volume controle] * Heavy dut ® Earphone (for
personal listening or itori ]

Separate O

10 TRANSISTOR
PLUS J DN0ODES
J PORTABLE RADIO

CEPTION
mou?un‘s'ov TRANSMISSIONS.
'ANO STATIONS THE WORLD OVER?

THE VERY LATEST MODEL, SUPERSEDING
ALL PREVIOUS MODELS:—FANTASTIC
BRAND NEW RUSSIAN °‘‘MERIDIAN‘' 6
WAVEBAND PORTABLE RADIO, DESIGNED
FOR WORLD WIDE RECEPTION, Only put
into production after incorporation of every conceivable possible up-
to-date technological improvement had been carefully considered and
thoroughly examined. So advanced it will probably make your present
radio seem like & ‘‘crystal set’’l It's far bettar than any 6-wave radio
even they have produced! We're almost giving them away at (9-97—a mere
fraction of even today’s Ru n miracle pricel Wa challenge you to
compare psrformance and value with that of £14 radiosl *Instant refund if you
are not astounded! Purer and sweeter tone than aver! Much wi
spread than hitherto for ‘‘pin-point’’ station sel ion] Once

Russi have proved their fantastic abllity’in electronics—brilliantly raflacting

* Aemote control microphone! * Buil
n. approx.}! gnificently made ca
Il approx., with carry handle. Designs vary sligh
standard 30, 60, 90 or Ilb-minuto Philips ette Tapes obeainal !
T aring built-in full circuit VHF, AM/FM Radio
of tone, incredible station selection—Unique rotatin,
Dial—get all local city and regional stations in every part of the country plus
BBC, National VHF. Picks up dozens of foreign stations. Also fabulous in
car! You could pay ££££’s mrre for a Car Radic or Car Casserte player
ALONE! £23.75, CARA. 35p. Simple structions, remote control
microphone with onjoff itch and microph stand. BONUS—
Standard Batteries and Cassette Tape 2Sp extra if required.

ves you superb
Station Selector

- ems cE men S IS GeE W W TS S WER S W
COMMERCIAL TRAVELLERS Plesse note: Merchandising office ltl
our Holborn Store.

'IOTH STORES).

SHOPERTUNITIES LTD.

(PERSONAL SHOPPERS WELCOME AT

thelr advanced micro-cicuitry techniques in the field of spaceship and sstellite
communications. YOU GET THIS AMAZING SET FROM US AT A PRICE
THAT BEARS NO RELATION TO TRUE VALUE| Yes, 6 separate wavebands
including Standard Long, Medium and Short Waves to cover the world!
Unique side control waveband selection unit gives incredible ease of
station tuning] Thousands of different transmissions and stations at
your fingertips 24 hours a day, even messages from all over ths world.
Superb, sweet tone—controlled from a whisper to a roar. Push-pull ocutput!
Separate ONJOFF volume and Treble/Bass tone controls! Ta t anywhere—
runs economically on standard batteries. Internal ferrite rod aerial plus built-in
telescopic aerial extending to full 33{in length. It's also a fabulous CAR
RADIO—any speed requires no additional serial. UNIQUE! Elegant
i SIZE 104in. x Bin X 34in, overall approx.
Magnificently designed, made to give years of perfect service. With
WRITTEN GUARANTEE, manual with simpla operating instructions and
circuit diagram. ONLY £9-97, POST, ETC,, 4)p. Standard batteries 25p extra.
Can also be used through extension amplifier, tape recorder or public addrass.

Dept. EE/4, 164 UXBRIDGE ROAD, LONDON WI2 8AG
(facing Shepherds Bush Green) (THURSDAY {, FRIDAY 7).
Also at 37/39 High Holborn, LONDON, W.C.I (Thurs. 7).
Both stores open from MONDAY-SATURDAY 9 a.m.—6 p.m.

TRANSISTORS IC AMPLIFIER
We stock all popular types but how about our
INTRODUCTION KIT £l—consisting of:
OC71, OC44, OC45, ACI128, BC!07, 2N2926,

OC72 incl. data and connection chart. ORDER AS 5L403D

PLESSEY SL403D WITH DATA
AND CIRCUIT INSTRUCTIONS

NOW BUILD ON! — WITH LST

FEATURING SOME OF THE MANY COMPONENTS FROM THE FREE LST CAT, HAVE YOU SENT FOR YOURS YET!?

€1-50

]

NEON PACK So0p
Consisting of 10 miniature neon indicator
bulbs 65Vac 90 Vdc. Use 270k resistor for

mains use. ’:

ORDER AS PACK: EES

ORDER AS PACK NO: EEI l—--]

i0 popuilar values

DIODES INTRODUCTION KIT 50p
2 x OASL, 2 x OA200 4 x IN400 |
1

CAPACITOR PACK

of capacitor
polyester and electrolytic good starting stock!
Normal Cat. price over 65p
ORDER AS PACK EE4

BOOKS ETC:

Designers Guide to British Transistors: Data
on 1000’s of common types £1-40

110 Semiconductor Projects.

Marvelious book for the enthusiast:
C|a"s J

50p
including

(All recently used in EE projects)

ORDER AS PACK NO: EE2.
VEROBOARD PACK 50p
36 square inches total area (approx) consisting
of .1 and .15 matrix

ORDER AS PACK Vi0:

PHOTORESISTOR ORPI2 50p
Price inciudes data sheet. (German LDRO3

type)
ORDER AS PART NO: LDRO3

HOW TO ORDER:

Cut out whole advert.

Tick boxes for packs required.

Fill out name and address enclose payment.
ALL ITEMS THIS AD. POST FREE.

il

—J

[y
V=]
[==]

PLEASE NOTE: Offer applies UK only—Overseas send extra postage. We will refund any overpayment
All ordars despatched day of receipt. Spares for all packs in our FREE catalogue.

LST ELECTRONIC FROM—

COMPONENTS LTD., | nare
DEPT. E.E.,
7 COPTFOLD ROAD, | ADDRESS
BRENTWOOD,
ESSEX.
. ENCLOSED/CASH/CHEQUE/PO. (£ : ]

STOCKISTS-DISTRIBUTORS OF: IR,
WELLER, MULLARD, NEWMARNKET,
SIEMENS, RCA, ISKRA VEROBOARD,
8-DECS, TEXAS, G.E. PLEASE PRINT CLEARLY TICK BOX— FOR CAT. ONLY D
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BIIIIGET HIGH-FIDELITY STEHEO SYSTEMS

FREE

PREMIER STEREO §YSTEM “ONE" Consists o! the new Premier 800 ail tranilstor stereo amplifier, Garrard 2025 T/C auto
manual record player unit fitted stereo mono cernmlc cartridge vlth diamond stylus and mo\mud in teak finsh plinth with
and

tohi,

i ready to plug in and play.

perspex caver and two

teak finish d

800 amplifier has an output of 5 watts per channel with Inputs 1or eemmlc and mngnetlc pick-up, tape and iuner also tape

LEADS output socket and headphone socket. Controls: Bass, Treble, Volume, Balancs, Belector, Power onjoff. Mono/8tereo switch.

AND PLUGS Stereo Headphone socket. Black tte cabimet with front panel. Bize: 12§° x 63" x 2¢°. (Ampllfier available
SUPPLIED separately if required £18-25. Carr, 40p). carr. £1-7%

V;IY?:E;%L PREMIER STEREO BYSTEM “TWO", a8 above but with Garrard 8P25 MK I11 and magnetic cartridge. ONLY 248. Carr. £1.75.

METER BARGAINS

MODEL GT-800 MULTIMETER

A precision made pocket nized test
meter, ldealiy nulted for testing elec-
tronic eircuita or electronic appiiances.
Bupplled complete with test lead and
batteries. RANGES— DC Voltages: 10,
50, 280, 1,000V (1,000 opV). AC Volt-
10, 60, 2560, 1,000V (1,0000pV).
: 1mA, 100mA. Resistance:
0-150K ohms. Decibel: =10 +22db (at
AC 10V range) £2-47, P. & P. 17p.

MULTIMETER 20,000 O.P.V.
Features large easy-to-read meter, wide
cholce of ranges. With test leads,
batterien and manual. Bize 43° x 3}°
x1°. RANGES D.C. Voltages 0-5-25-50—
250-500-2500v. A.C. Voltages 0-15-50
100-500-1000v. D.C. Current: 0-00uA
2-5mA-250mA. Resiutance : 0-6000 ohms
0-6 megohms (300 ohms and 30 Kohmn
at centre scale), Capacity: 10uuf to
‘001421, -001uf to -1uf. Declbeln =20 to
+22dB. 24-90. P. & P. 17p.

MODEL CT-62 MULTITES8TER

RANGEB—DC Voitages: 0, 5, 25, 100,
500/1,000V (20,000 ohms/V). AC Volt-
ages: 0, 5. 25, 100, 500, 1,000V (10,000
ohma/V). DC Current: 0, 50uA, 0, 5,
50, 500mA. Resistance: 0, 6k, 800k,
6M. 60M ohme. Decibels: =20 db to
+62 db In 3 ranges. 2562, P, & P. 17p

PREMIER HI-FI OFFERS
Rogers Ravensbrook Il £38'50

Metrosound ST20E
Stereo Amplifier in teak

i GARRARD 8P25 MK

111 BINGLE RECORD

PREMIER PRICE

‘90

WELLER “EXPERT" SOLDER
GUN. Baven time and simplifies
soldering in the home and service
dept. Two ponition trigger glve- Inul..nl,

A S 595

309

*Marksman'’ 8oldering Iron. Lightweight §%° pencll bit.
Ideal for regular bench use and around the home. 2§
watts. 240 volt A.C. 21-50 P. & P. 13p

case (List £39-50)
PLAYER FITTED
P. & P.50p.

Stereo Amplifier in teak
£49:00
Goldring GL7S
less cartridge (List £41-61)
GOLDRING 800 MAG-
NETIC STEREO CAR-
£19:50
£29-95

less cartndge

Garrard AP76 with
G800, ready wired to §
pin Din in plinth with
cover

PREMIER 800 STEREO AMPLIFIER

{As use
BYBTE\! (}NE' above)
A truly high quality stereo amplifier—compare the
npeclﬂcatlon compare the price. Qutput: 5 watts per
Frequency : 30-20,000 Hz = 2 db.
Distortion: 1% Output Impedance 8 ohms nom. Inputa
equalised to R.I.A.A. Magnetic 4mV, Ceramic 100mV.
Tuner 100mV. Tape 100mV. Tape out 150mV. Din
socketa for 'nputs and outputs. Controls: Baax, Treble,
Volume, Balance, 8elector. Mono/8tereo switch.
Btereo headphone socket. Attrsctive slim line design
black leatherette cabinet with aluminium front panel.
Blze 124" x 63" x 2]°.

onty £16°25 carr. <op.

HI-FI STEREO
HEADPHONES

Designed to the highest
possible standard. Fitted
2¢in. speaker units with
soft padded ear mufls.
Adjustable headband.
8 ohms Impedance. Com-
plete with 81t lead and
atereo jack plug.

£2:4715;: "

STEREO STETHOSCOPEBET Low imp. £1-25 P &P.10p
MONO BTETHOBCOPE SET Low Imp. 62p. P. & P. 10p

Garrard 401
Transcription Unit

case (List £52-50)
£28-50
Garrard 5”25 11l with
TRIDGE. COMPLETE
£28:00

%— A must for all tape users| Tape
thia leads to background noise
leaves head free of inagnetism. Cleans

VERITAS V-313 TAPE HEAD DEFLUXER
heads become permanently
magnetized with constant use;

that prevents pertect recordings. 8lmply

applied to recording head the V313 £1 .72

any tape head in seconds. P. & P. 10p.

List £40-15)

E.M.I. 13x8in.
HI-FI SPEAKERS

Pitted two 2jin t'eeteru and
network.

8 or 15 ohm. Hu\dllng capa-

city 10W. Brand new.

£3-47 P. & P. 40p

Garrard 2025 T/C with
Stereo Ceramic Cartridge
Garrard 2025 T/C with

Rogers Ravensbourne

£29:00
Goldring G800 cartridge
)
IN TEAK PLINTH

L]
£9-97

Stereo Ceramic Cartridge
ready wired in teak plinth

Stereo Amplifier in teak
case (List £64)
£15'50
(List £28-35
SP25 M l\ SPECHAL!
WITH COVER.
Total list price over £34.
£12-45
with cover
Carriage and Insurance 50p extra any item,

LP3 3" 250° P.V.C e8p LP8 51 1200°
TT3 3- 450° POLYESTER 387p DT6 /1" 1800°
DT3 8}~ 600° POLYESTER 67p TTS 51 2400°
8P5 3" 60L° PV.C 42p SP7 7° 00°
LPS 5 800° P.V, 50p LP? 77 1800
DTS 8 1200° POLYESTER 759 DT? 7° 2400°

TT? 77 3600

TAPE 8POOLS 3~ 5p, 57, 52", 7

“VERITONE" RECORDING TAPE

SPECIALLY MANUFACTURED IN USA. FROM EXTRA STRONG
PRE-STRETCHED MATERIAL. THE QUALITY IS UNEQUALLED.
TENBSILISED to ensure the most permanent base. Highly resistant to break-
age, molature, heat, cold or humidity. High pollshed splice free finish. 8Bmooth
output throughout the entire audio range. Double wrapped -attractively boxed.

Post and Packing 3° 5p, 5", BY°, Bp. 7° 10p (3 reels and over Post Free).

PV.C. 7
POLYESTER #1128 PI'ltonl'
POLTESTER 187 meememe reesram e

P v.C. 75p
POLYESTER £1-25
POLYESTER £2-80

o T u

SU781600 fous TINTLIZIO PORVESTAN

PREMIELR

23, TOTTENHAM COURT ROAD, LONDON, W.1 Tel:01-636 3451

VERITAS V-149 MIXER
Battery operated 4-channel audlo mixer providing four
separate Inputa. Blze 8 x 3 x 2in. suitable for crystal micro-
phone low impedance micro-
phone, with transformer,
radlo, tape, etc. Max. input
1:5v. May. output 2:5v. Gain
6 dB. Brandard jack plug

socket lnputs, phonoplugs

output.  Attractive teak

'ood xrun Anish ¢

IOD!L £3 HTOFDREEI? £3'47 P.& P. 12
| TAPE CASSETTES
C60 (mio) 37p %
Cgﬂ (mln) sz 21“;’0
C120 (20) 87p 3,

P. & P. 5p.

FREE Cuutu Hesd Clesner with every 10 cassettes
All cassettes con be supplied with library coses
at 3p.extra each

TENHAM COURT RD
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SELF SERVICE

The enthusiast who has more than a passing or
casual interest in electronics will require a few
items of test and measuring equipment. These
will aid him when building projects, carrying out
experiments, and fault finding. Such require-
ments are not lavish, and can be limited to about
four or five items. Furthermore these can be
reasonably simple in design, and can be built by
the constructor himself, with real saving to his
pocket.

Everypay ELEcTrRONICS will be publishing
designs for such items of equipment, from time
to time. And this month we make a start by
including full details of a mains operated power
supply unit.

ON TAP

As we have already declared, many useful
electronic devices and gadgets can be battery
operated and if proof of this is required, look
over the projects we have published to date.

Dry batteries have obvious advantages, but if
a fair amount of practical work is intended, it
will be found very convenient to have
permanently on hand a d.c. supply that can be
easily varied to give any output between zero
and 16 volts. In other words, a “stand-in” for
any of the commonly used batteries. So we
recommend this power unit as an important
acquisition for every constructor’s workshop.

Our May issue will be published on Friday, April 21

EDITOR F. E. BENNETT °
ART EDITOR |. D. POUNTNEY ®

M. KENWARD ®
P. A. LOATES [

PLUNGE IN

We hope some of the enthusiasm shown by our
Memory Store writers has been infectious and
that many others have, as a result, been
encouraged to take the plunge for the first time.

The wife of one reminiscing scribe has indeed
taken the plunge—with pen, not soldering iron
though—and her cautionary tale is published for
the benefit of other wives!

WOMEN'’S LIB

But in this enlightened age—equality of the
sexes and all that—why should we assume
electronics to be an exclusively male hobby?

In industry, the fair sex plays a prominent
part in the manufacture of minute devices like
transistors and other components; also in the
wiring up and assembly of complete electronic
equipments. Feminine touch and dexterity (and
patience!) are assets in such operations.

There seems no logical reason why these
attributes should not be channelled into a
recreational activity as well. So perhaps the wife
could be recruited as an assistant—or does the
thought provoke cries of horror from hubby!

Seriously, there must be quite a number of
women who are interested in electronics and who
actively participate in this hobby of their own
accord. We would like to hear from you, Tadies.

P

B. W. TERRELL B.Sc.
S. W. R. LLOYD

ADVERTISEMENT MANAGER D. W. B. TILLEARD

© IPC Magazines Limited 1972. Copyright in all drawings, photographs, 2nd articles published in EVERYDAY ELECTRONICS is fully
protected, and reproduction or imitations in whole or part are expressly forbidden.
All reasonable precautions are taken by EVERYDAY ELECTRONICS to ensure that the advice and data given to readers are reliable.
We cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices quoted are those current as we gO to press.
Subscription Rates including postage for one year, to any part of the world, £2-35.

Everyday Electronics, Fleetway House, Farringdon Sgreet, London, E.C.4.
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CONSTRUCTIONAL PROJECTS

SIMPLE CALCULATOR An interesting educational project by Mike Hughes 302
D.C. POWER SUPPLY UNIT For testing constructed gadgets by F. C. judd 320
BABY ALARM Remote audio monitor by A. Lester-Rands 326

GENERAL FEATURES

EDITORIAL 300
RUMINATIONS by Sensor 306
SHOP TALK Equipment and component buying by Mike Kenward 307
THE TAPE RECORDER How it works by john Howcroft 308
WIFELY WOES A constructor's wife advises others by june Burn 313
TEACH-IN Part 6—Semiconductors: Diodes by Mike Hughes 314
FIFTY YEARS OF BRITISH BROADCASTING How it all began 330
IN-STORE WATCH-DOG Electronic food protection 330
TEACH-IN HALF TERM TEST See what you really know 333
READERS LETTERS Comment and criticism from you 334, 337

The Everyday Electronics Construc-
BOu“d tors Companion booklet we are giving
away next month is aimed at all con-
- structors and will, we are sure, be of
tO Sult . value to all our readers. This booklet
can only be obtained by buying next
month’s issue so make sure you do not
yOur DOCket miss out. For more details on the Con-
structors Companion and next month's

issue see page 325
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culadr 1s very simple to make and
e undertaken without too much worry
Pby al ginners. Thq_principle of operation is
easyf todunderstand and, although it seems
elerma@@®y . it is the same principle as used in
complex modern analogue computers. The
instrument @npables one to carry out multiplica-
tion with a fair degree of accuracy—regrettably
the answers Fxnnot be more, accurate than one
can read a dial, so do not embark on the project
if you want something that is going to be as
good as, or better than, your slide rule. The best
way of viewing it is as an interesting instruc-
tional aid.
J There is very little wiring in the unit and most
work will be found to be in the preparation of
the knob dials—these control the ultimate
accuracy. Before explaining the constructional
details let us see how it works.
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[ Components....

Resistor

R1 1-2kQ2 10%, «W carbon
Variable Resistors SEE

VR1 300¢ qnl"l)

VR2 5k{2 Ny

VR3 5k¢) gy l’

All linear wirewound lj‘ Jl‘
Diodes

D1-4 OAB81 or equivalent germanium diode
D5 IN4148 or equivalent silicon diode

Miscellaneous
ME1 100.A to 1mA edgwise level meter (see
text)
S1 single pole single throw toggle switch
B1 9V Battery. PP3 type
Small Terry clip to hold battery, battery con-
nector, pointer knobs, materials for case,

\connecting wire. J

CIRCUIT THEORY

The complete circuit diagram is shown in
Fig. 1. Potentiometers VR1, 2 and 3 are all
working in their true mode—as potential
dividers. Let us assume that we will be running
off a 10 volt supply line (in actual fact it does
not matter what this voltage is in the final unit).
The potential at the wiper of VRI1 can be set
between zero and 10 volts the value being in
direct proportion to the degree of rotation of the
wiper. By calibrating the knob of this potentio-
meter with numbers from 0 to 10 we were able
to accurately set a voltage to represent the
number in question (we call this voltage the
“analogue” of the number).

Potentiometer VR2 takes the potential at the
wiper of VR1 and in turn we can tap off any
proportion of this potential depending on how
far we turn the control of VR2. If we connected
a voltmeter between the wiper of VR2 and the
common rail (Fig. 2) we could read the voltage

+10vV

ME
(10v FULL
SCALE)

ov

. 4 <

Fig. 2. Theoretical circuit to show the basic
operation of the Simple Calculator.

that was left. Let us also calibrate the scale of
VR2 with numbers 0 to 1-0 in 0:1 divisions. Set
VRI1 to five (the potential at its wiper would be
5 volts). Now set VR2 to 0-5 (i.e. half way)—the
potential read on the meter would be 2-5 volts.
The circuit is actually multiplying 5 by 0-5 to
give an answer 2-5 but of course the answer is
shown as an analogue voltage. You could work
out a similar state of affairs by setting the
number 8 on VR1 with 0-4 on VR2; the answer
would be shown as 3-2V.

FINAL DESIGN

Obviously for the system to be accurate 't
battery voltage must be stable and alsc at &
sight it would appear that the supply e
ought to be 10V. The latter point is not
sarily true because we could make a volti.
which was arbitrarily calibrated in “numbe
as opposed to real voltage levels. In practic
however we need not worry about the battery
voltage at all if we use a potentiometer (VR3
Fig. 1) to convert from the analogue voltage
back to a number. This is done by having VR3
as a potential divider across the supply voltage.
It is possible to set the wiper so that the poten-
tial produced by it exactly equals the potential
at the wiper of VR2 and the answer is read off
on the dial of VR3.

VR{
3000

DS
INAWB

S l
T
Fig. 1. Complete circuit

b diagram of the Simple
Calculator.
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We detect that the potentials at the two wipers
are the same by detecting current flow. When
there is no potential difference (i.e. potentials
at X and Y are the same) no current will flow
through the meter and diode circuitry. If that
at VR2 is more positive then current will flow
through DI, into the positive terminal of the
meter and out through D2 (R1 is only there to
protect the diodes from excessive current and
D5 protects the meter movement). On the other
hand if the wiper of VR3 was the more positive,
current would flow the other way through D3
again into the positive terminal of the meter
but out through D4.

Note that the meter will always read a positive
current irrespective of the direction of current
flow by virtue of the diode bridge. To find the
answer to a multiplication all we have to do is
adjust VR3 until the meter shows zero current
flow and then read the proportion of rotation
of VR3 off its dial.

OPERATION

As with a slide rule you can use the instrument
to multiply any magnitude of numbers but you
must decide for yourself where the decimal
place will occur in the answer. In practice you
should always attempt to set the number whose
first digit is closest to 10 on VRI, otherwise you
might find that the potential of the answer may
be less than one unit of calibration and hence
difficult to read on the dial.

Because of the independence of the meter to
direction of current flow the polarity of the
supply is unimportant and because everything
is measured in terms of degree of shaft rotation
of potentiometers and VR3 is run off exactly the
same voltage as VR1 the actual value of the
supply is unimportant. In practice it ought to be
at least 4-5 volts to ensure sufficient current
through the meter to enable one to identify an
obvious zero, hence 9 volts will do. The prototype
used a small PP3 type battery. Current drain is
very small and if an on/off switch is provided the
life of the battery ought not to be much less than
its shelf life.

CONSTRUCTION

The potentiometers should be wirewound types
and must be linear law. Note that VR1 has a
value of resistance very much less than VR2 or
VR3 although the actual values do not have to
be the same as the prototype you should keep
this ratio of values about the same or greater
i.e., VR1 can be anything in the range 100 to
300 ohms while VR2 and VR3 can be 2 kilohms
to 5 kilohms.

Diodes D1, 2, 3 and 4 must be germanium
types to avoid a wide “dead band” on the meter
and DS must be a silicon type because it must
not pass forward current until 500mV is placed
across it. Most edgewise level meters may be
used for the meter; the sensitivity should be

304
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between 100~A and 1mA; actual sensitivity con-
trols the ease of detecting small variations from
zero current. Resistor R1 can be in the range
500 ohm to 15 kilohm.

The layout and wiring of the unit is shown in
Fig. 3. All wiring is self supporting and layout
is not important; the only important things to
watch for are the polarities of the diodes and the
meter, and to which ends of the potentiometers
wires are connected—this is vital otherwise cali-
bration will be reversed! As previously stated
the battery polarity is not important in this
circuit.

SCALE MARKING

Different types of potentiometer have different
overall degrees of rotation and this must be
determined for the types you have. Remember
that there may be a dead portion of a few
degrees at either end of the track. Use an ohm
meter to determine the active degree of rotation
you have and measure this using a pointer knob
moving over a protractor. Once you have found
this value (it should be between 260 degrees
and 300 degrees, depending on the type of
manufacture) divide it by 10 and then use a
protractor to exactly mark off ten equal divisions
round each potentiometer fixing (Fig. 4). These
can be drawn in as radial lines over which a
large pointer knob can move.

It cannot be over emphasised that this is the
most critical part of the job if the instrument
is to be at all accurate. Further subdivisions
can be placed inbetween the major divisions if
required.

The prototype used a piece of 14 gauge
aluminium for the front panel (Fig. 5). Careful
scrubbing with dry wire wool in a herizontal
direction will produce a satin finish which can be

Fig. 4. Potentiometer control marking. This
should be carried out as accurately as possible.

ACTIVE TRAVEL
(0IVIDED INTO
10 MAJOR DIVISIONS)

DEAD TRACK DEAD TRACK
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Simple (alculator

Fig. 3. Layout and wiring of the Simple Calculator. Battery Bl is mounted in a Terry clip fixed to the
front panel.

Fig. 5. Front panel drilling details and case
dimensions.

BATTERY MOUNTING HOLE
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View of the completed Simple Calculator
showing the designations affixed to the front
panel using Letraset.

immediately lacquered with aerosol polyure-
thane varnish. This provides a good finished
surface which can be marked using Letraset.
The surface can then be given a final coat of
varnish to protect the lettering. A practical tip
to ensure reasonable accuracy is to adjust the
zero set of the meter (in simple level meters this
may be inside the case) so that the needle is
some way up the scale in its neutral position;
this makes it easier to determine a zero current
position.

A simple wooden case can be made to house
the completed unit as shown in Fig. 5. The hole
for the meter may differ according to the type of
meter used.

00O A0

APPLICATION

The knobs of the prototype were labelled A,
B and C as shown in Fig. 5. This way it is easy
to give instructions on how to use the calculator.
Set the two numbers to be multiplied together
on A and B and then turn C until minimum
current is seen to flow through the meter; the
answer can be read off dial C.

Reciprocals can be found by setting C at 1,
next set the number whose reciprocal is required
on B and turn A for zero current—the answer is
shown on dial A. An extension of this enables
one to carry out divisions where the answer
must always be a decimal fraction less than
unity. For example 2 divided by 3. Set 2 on C
and 3 on B and turn A for zero current. The
number displayed on A will be approximately
6-6 this means that the answer is 0-66.

If you wish you may subdivide the main
divisions of the scale into ten finer units thus
enabling better accuracy with two digit numbers.
Obviously the larger the diameter of the scales
the easier it is to work accurately, but there is
a limit to the ultimate accuracy of the calculator.
This is due to the linearity of the potentiometers
and the ability of the meter to detect very small
current near zero—the latter could be improved
by using a more expensive 501A meter. O}

Cover picture: Blackboard and easel kindly loaned by A. W.
Gamage Ltd., Holborn
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Ruminations

By Sensor

Time to Stare

So restrictions on TV broad-
casting hours are to be removed.
I'm all for freedom and removal
of restrictions but I am very sus-
picious of this move. There is,
already, much more than enough
TV for me, I don’t want to pay
for any more, and if programme
time is increased someone has to
pay. We all know who foots the
bill, like it or not, in the end. As
I see it, commercial television
companies will sieze the oppor-
tunity to sell more advertising
time and will need to make
programmes to fill in the slots
between the advertisements. In-
evitably, many of these new
programmes must be in the
“popular appeal” i.e. lowest com-
mon denominator class in order
to capture the largest audience
for the advertisements. So we are
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unlikely to see -anything different
on our screens—just the mixture
as before—but more of it.

The B.B.C. will want to com-
pete with the commercial com-
panies for the mass audience and
must, therefore, increase its out-
put of “popular” programmes;
consequently, there will be a call
for an increase in the licence fee.
The cost of additional advertising
on L.T.V. will be passed on to the
consumer, by way of higher
prices, resulting in a further in-
crease in the cost of living. What
will the viewer get out of it, more
mush for morons?

Unnatural Breaks

The other evening I felt in
need of some relaxation and 1
tuned in to LT.V. to watch
Appointment with Fear.The Ham-
mer Films spine-chiller looked
quite promising but didn’t stand
a chance; three breaks for
advertisements made sure that
any feelings of terror that might
have been aroused were quickly
dispelled. Rhapsodies about beans,
margarine and pet food are un-
likely to chill the marrow—at

least, not in their currently pre-
sented form, and but for the
advertisements I could have been
in bed ten minutes earlier.

I can switch off, I can choose
my programmes but I cannot
choose the advertisements that
will interrupt my viewing and, per-
haps, spoil my carefully selected
entertainment. The B.B.C. has
recently stepped up the adver-
tising of its own programmes.
The programmes have not been
interrupted, as yet, for the
advertisements but I find them
irritating, nevertheless.

What does it all add up to? In
my opinion, the entertainment
value of television viewing is de-
clining. I may be getting old and
crotchety and a bit neurotic, but
I look back with nostalgia to the
days when full length plays and
documentary films were regular
features of evening viewing. We
complained, from time to time
when old films were shown too
frequently, but those were surely
the great days of television. Some-
where along the way, standards
have slipped; it seems such a
shame—electronics deserves bet-
ter than this.
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NUMBER of readers have
written to us asking for
advice when buying a test meter.
Firstly let us say that we will be
publishing a design for such a
meter at some time—it will be a
simple device, easy to construct
and providing ranges that would
be used most for testing our
designs. For those who still want
to buy a meter the following
advice may be of some assistance.
Firstly most meters are only as
good as the price tag, by this we
mean that it is probably best to
buy the best you can afford. A
good meter properly used and
carefully treated will last a life-
time and if you buy a good one
to start with vou will never regret
it. How do you know the good
ones from the bad? The ranges
available and the ohms per volt
are the best way to tell (20,000
ohms per volt or more is good).
You can ignore the dB range
and the capacitance range, unless
you really know what you are
doing these are useless so do not
buy a meter just because it has
these two extra ranges. We would
not advise anyone to buy a meter
costing less than about £3—you
could probably make one as good
for less.

If you can find a 20,000 ohms
per volt (on d.c. ranges) meter
with the following ranges it will
satisfy most requirements for
transistorised equipment testing
and servicing:

D.C. Volts 0-500 volts in about

4 ranges
A.C. Volts 0-500 volts in about

3 ranges
D.C. Current 0-500mA in about

3 ranges
Resistance 0-5MQ in 2 or

3 ranges

You may find it difficult to
obtain a 500mA d.c. range on the
less expensive meters, you could
settle for a maximum of 250 mA.

The Normatest 2000 multi-range
test meter.
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SHOP
TALK

ByMlke Kenward

If you want something really
professional for £17-50 the
Normatest 2000 multi-range test
meter, that has recently been
announced in this country, has 41
ranges, is 20,000 ohms per volt
d.c. and 4,000 ohms per volt a.c.
It covers the range 0-6A d.c., O-
600V d.c., 0-6A a.c., 0-600V a.c.,
0-5MQ in 6 ranges and has a
maximum error of +2-5 per cent
for the d.c. ranges. The meter
can alsc be used to measure
temperature (with the addition of
a separate thermocouple) and
gain —20 to +46dB. The price
includes a carrying case and test
leads.

We hope this information will
be of some assistance, now let’s
look at possible problems arising
from this issue.

Simple Calculator

You can hardly go wrong with
the Simple Calculator construc-
tion, it will even work with the
battery reversed! One point to
watch is that you use germanium
diodes for the bridge and a silicon
diode for meter protecticn. The
reasons for this are stated in the
text. Almost any small meter will

vdo and there are a number of
1mA range ones available from
many suppliers.

Incidentally a centre zerometer
could have been used without the
bridge but this could have added
to the cost. Also the article ex-
plains the bridge principle so you
can learn something from it, we
try to be educational as well as
practical!

The wirewound potentiometers
can be any rating—you will see

w
J

/

from the photo’s that one used in
the prototype was much larger
than the other two—this does not
matter. Incidentally you will find
it difficult to buy log wirewound
pots as they are not available, so
the ones you do buy may not be
marked linear, if you see what we
mean.

The knobs used on the proto-
type are home made and are not
available, however there are
plenty of fairly large pointer
knobs that are available.

Baby Alarm

The Newmarket PC2 amplifier
module for the Baby Alarm is
available from Home Radio and
LST Components Ltd., incident-
ally L.S.T. are the distributors;
prices may vary slightly its best
to check first. Other than the
module there should be very few
buying problems.

As stated in the text the case
used for the microphone does not
have to be as large as it is and
any small crystal microphone
could be used. There are some
available from suppliers for 60p
or less—both the miniature types
and the plastic encased types;
this is probably cheaper than buy-
ing an insert and a case. If you do
buy a complete microphone you
will need a line socket to connect

the microphone lead to the
screened lead that feeds the
amplifier.

Power Supply

The transformer used in the
Power Supply Unit should be of
reasonable size to fit the case
design and a suitable 13-5V
secondary type is available from
Henry’s Radio Ltd. The meter
used in the prototype is a ImA
meter that has been calibrated
0-20V by the author. This meter
can be replaced by a 20V f.s.d.
meter that is available from G. W.
Smith Ltd. Three things to note
if you use the 20V meter; it costs
the same as the ImA meter, the
two multiplier resistors R4 and
R5 (10kQ each) are replaced by a
wire link and, the only point
against, the meter is not so ver-
satile if you want to use it in any
other equipment at a later date.

Almost any 50 p.i.v. (or greater)
bridge rectifier that can pass
about 200mA will be suitable for
the power supply or, as stated in
the text it can be replaced by four
individual rectifiers wired up in a
bridge; this may be cheaper.
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Jhe Jape

&

By John Howeroft

NE of the most important developments in

medern communicitions is the magnetic
lape recorder. Now capable of recording, pre-
serving and reproducirg high fidelity sound
Besides being a valuable instrument in many
scientific projects and daily communication
media, tape reccrders have become part of the
evervday domestic sound system. Modern
developments, such as cassettes and more
compact battery powered recorders have made
taped material very simiple to handle, use and
store

HISTORY

The ‘magnetic sound recorder,” as i~ was
originalty known was first expounded in theory
by Obeclin Smith in 1888, Smith devised a
machine which would apply metallic dust to a
cotton cord on which sound could then be
recordec by a muagnelic induction process. The
machine did not, q0wever sce the tight of day

It was not until 1898 that the first practical
magnetic recorder was built. it used a steel wire
as the recording media. This *“*wire” remrder
was preduced by a Dane named Valdema
Poulson. ‘The recorder used a mechanical
electrical means of recording®and reproducing
sound since, at that tim», no electronic means
were available; the valve aad not been invented,

Sound was recorded ttrough a carbon nicro-
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ccorder

phone connectad :nto an electric circuit powered
by a large dry battery. To replay the recorded
sound a set of headphones was substituted for
the carbon miarophone
Little more was heard about tape or magnetic
recorders until the 1930s when Dr. Karl Stille
developed an 2leatronic magnetic recorder. Dr.
Stille used steel tzpe in his machine and similar
machines were developed and used for a number
of years by the Br ~ish Broadcasting Corporation.
During the sccomd World War the Allies made
us2 of stec! wire recorders while the Germans
evelopad a plast o-based. metallic oxide coated
tape; this was the forerunner of today's mag-
netic tapes. The steel wire medium is now
virtually extiret, but was used until quite
recently in dictating machines

MAGNETIC TAPES

“he modern 1ecerding tape consists of a special
plestic basc narmzlly acetate or polyester with
a coaling ol terrcus oxide or similar metallic
oxide. Fhe partices of metallic oxide can be
incuced by a magnetic field so that they possess
a similar magretiz field. The magnetic impres-
sion in these pari.cles can represent a certain
soLnd and, until the tape is disturbed by addi-
tional mnagnetic torces the recorded magnetic
impression will rerrain on the tape.

To apply the necsssary force to magnetise the
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" MAGNETIC
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RECORDED TAPE \
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DIRECTION

Fig. 1. The basic method of creating a magnetic
field on a recording tape.

oxide particles on the tape so that these repre-
sent a piece of music or speech we apply the
theory of electromagnetism. Magnetism can be
created by passing an electric current through
a coil of wire, preferably wound around a soft
iron core. In the case of a recording head for a
tape recorder this core usually consists of a
number of soft iron laminates. The amount of
magnetism can be varied by the amount of
current flowing through the coil. To change the
sound waves into an electric current a micro-
phone and an amplifier are used. Sound waves
acting upon a microphone mechanism produce a
very small electric current. The amplifier mag-
nifies the current produced by the microphone
and, in turn, passes it on to the recording head
of the tape recorder. The recording head trans-
forms the electric current into a magnetic force.
As the sound source varies in frequency and
volume so also does the current and the strength
and frequency of the magnetic signal at the
recording head, and hence on the tape (Fig. 1).

RECORDING HEAD

The metal core of the recording head forms
almost a complete circle, with the excepticn of
a very small gap at the point where the tape will
pass by it. The space created by the gap is closed
by the ferrous oxide coating on the tape resting
against the recording head, making a complete
360 degree magnetic field.

Thus the particles on the tape will acquire a
magnetic impression or field similar to the signal
being created by the current flowing through
the coil. As the current varies, so does the
magnetic field and, in turn, so does the
magnetic impression on the ferrous oxide par-
ticles on the tape. During a recording the tape is
passing the recording head at a constant speed.
The impression of the magnetic particles on the
tape is, therefore, a constant process.
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BIAS

Unfortunately although the above description
is true, in transforming sound waves into mag-
netic patterns on a tape, a problem which is
fundamental to magnetic recording was encoun-
tered. This problem had to be solved before
magnetic recording could be considered really
satisfactory.

It was found that, when a magnetising force
is applied to ferrous material the degree of
magnetisation produced and retained is not pro-
portional to the applied magnetising force.
Beginning from zero, the amount of magnetisa-
tion first tends to rise very slowly, then rises
more rapidly, then tapers off again as the ferrous
material becomes magnetically saturated.

This occurs for magnetisation in either direc-
tion, so that the overall curve of induced mag-
netic flux plotted against magnetising force is
as showr in Fig. 2 (curve (a)). The diagram also
illustrates what happens to a sine wave signal
which is passed through such a recording system.

For clarity, the input is shown as a pure sine
wave (curve (b)). When transformed into a
magnetic pattern, then recovered for subsequent
amplification, the kink in the centre of the
magnetisation curve is found to have produced a
kink in the signal waveform (curve (c)).The end
result is very severe distertion in the reproduced
sound.

To overcome this effect, it is necessary to
apply a magnetic “bias” to the tape so that the
signal does not, as it were, centre on the kinked
part of the magnetism curve.

The earliest system of magnetic bias involves
placing a magnet near the recording gap, or
passing a direct current through the recording
head, together with the signal to be recorded,
which causes the signal to centre on one of the
straight portions of the curve.

Fig. 2. lllustrating the distortion produced by
recording without bias.
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Fig. 3. High frequency bias recording system.

While a relatively simple method “d.c.” or
“permanent magnet” bias (as this system is
called) tends to produce a recording with undue
background noise. This is due largely to the fact
that each discrete particle on the tape is mag-
netised in the same direction, so that the tiny
pulses they produced are all additive and are
heard as noise on playback.

HIGH FREQUENCY BIAS

Nowadays, all but the most elementary
recorder’s use a system of high frequency bias.
A special oscillator in the recorder produces a
high frequency signal well above the limit of
hearing. During recording, this high frequency
bias signal is fed into the recording head, along
with the input signal.

Because the bias signal is at a very much
higher frequency than the sound signal, the
head is responding to a powerful magnetising
force, even during instants when the sound
signal waveform is passing through zero. This
modifies fundamentally the way in which the
particles on the tape respond to the sound signal.

In fact, as far as the recording head is con-
cerned, the input signal is a composite wave-
form as illustrated in Fig. 3. As the tape passes
across the gap in the record head, each particle
is subject to one or more complete cycles of
high frequency energy and is- displaced bodily
somewhere along its magnetising curve by the
simultaneous presence of the audio waveform.

What each particle retains in the way of
remanent flux would take far more space to
explain than is available here. The end result,
when the tape is played back, is an output wave-
form which is substantially free from non linear
distortion, as in Fig. 3.

Because the particles are not all uniformly
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magnetised in one direction as with d.c. bias,
they do not tend to generate additive noise
pulses as they pass across the replay head. The
background noise with high frequency bias is
therefore much lower than with d.c. bias.

ERASE SYSTEM

In most tape recorders, the high frequency
oscillator incorporated to provide the bias is
actually made to serve double duty. In a normal
tape recorder the threading is arranged so that
the tape passes over an “erase” head just before
it reaches the record/play head. During replay
the erase head is not in use. When a recording
is being made, however, a strong signal from
the high frequency oscillator is fed into the
erase head, creating an intense high frequency
magnetic field across the gap in its exposed
surface.

The amplitude of this erase signal is made such
that it magnetically saturates the particles on
the tape in both directions as they pass across
the erase gap. As they move out of the gap the
magnetic cycling diminishes to zero and the
particles are left with zero magnetisation. In
other words erasure eliminates any previous
recording so that the tape passes to the record
head magnetically “clean”.

REPLAY

To reproduce sound from a recorded tape is
basically a reversal of the procedure ‘and tech-
niques used in recording it without the need for
the bias. Where a current flowing through a coil
can create a magnetic field, so too can a magnetic
field passed through a coil create a current.

The tape is played back by passing it across
the playback head in the same direction and
at the same speed as when the recording process
took place. (It might be noted that many tape
recorders use a single head for both recording
and playback functions.)

As the tape passes the gap in the playback
head the magnetic impression carried by the
ferrous oxide particles is induced into the play-

A modern stereo tape recorder.
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Fig. 4. Block diagrams of two basic tape recorder systems. Left—the system using separate record
and replay heads. Right—the system using a single record/replay head.

back head. This magnetic field creates a current
within the head and this current is fed into an
amplifier and then to a loudspeaker.

The amplifier normally has a special frequency
response to compensate for any changes in
amplitude of the audio signal due to the record
and replay process. Just as one head can be
used for record and playback function. Block
diagrams of two basic systems are shown in
Fig. 4.

TAPE TRANSPORT

The transport mechanism used in a tape
recorder is an interesting and essential device.
It moves the tape across the recording, playback
and erase heads.

On very cheap machines tape movement is
achieved merely by motorising the take-up spool,
simple though this method may be, it is not very
effective. The actual speed of the tape across
the heads will vary according to the amount of
the tape on the take-up reel. For this reason any
tape recorded on a machine of this nature must
be played back on the same machine. On another
machine the sound would be distorted because
of variation in the original tape speed across
the heads.

The more usual method of transporting tape,
is to have a driving shaft or capstan close to the
heads. The tape is held in contact with the
capstan by a pressurised idler (or pinch) wheel.
The capstan is directly connected to a flywheel
(to ensure a constant speed) which is usually
belt driven from a central motor.

This motor, through the use of additional
belts, also keeps the take-up spool functioning
so tape does not spill once it leaves the driving
capstan. There is normally a slipping clutch
arrangement on the take-up spool. This allows
the speed of the spool to vary according to the
amount of tape on it so that it keeps pace with
the capstan and does not apply too much tension
to the tape as it leaves the capstan (Fig 5).

The supply spool is usually more or less free-
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wheeling with just a little pressure on it to
prevent it from unspooling tape when the
driving capstan and take-up spool are stopped.
Some tape recorders have two driving capstans
—one at each end of the erase and record/
playback heads. This ensures a very high degree
of accuracy in tape speed, which means more
faithful reproduction of material recorded and
played back.

Many modern tape recorders use three motors,
one drives the capstan and is usually a syn-
chronous motor which maintains a true speed
constant to the mains frequency. The other two
motors drive the take-up and supply reels. The
operation of these two motors is governed by
electro-magnetic switchgear to ensure the proper
amount of tension on the reels so tape mis-
handling is eliminated.

FAST WIND

Almost all modern tape recorders are able to
wind on and rewind the tape at a fast speed.
In either of these modes the tape transport is
concerned with but one purpose—that of getting
tape onto one reel or the other as quickly as
possible. The tape is not required to perform
any electronic duty and is therefore lifted free
and clear of the heads and released from the
driving capstan mechanism. This allows the un-

Fig. 5. Basic mechanical arrangement of a
modern tape recorder.

SUPPLY REEL

TAKE UP REEL
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hindered passage of tape in either direction at
fast speed. The mechanism lifting the tape clear
of the heads also serves to protect the heads.
The rate of wear under rewind conditions would
soon render the heads useless.

In the fast forward mode, power is applied to
the take-up reel. In the rewind mode the supply
reel is powered. There is usually a slight braking
effect on the opposite reel to prevent tape
spillage should the operator decide to stop the
tape.

Additional to the transport mechanism are
tape guides which ensure proper alignment of
the tape as it passes across the heads. Pressure
pads are used to make sure the tape is held
against the heads during recording and playback
so there is no air gap between them. Both of
these items help to ensure good reproduction
of sound.

MULTI TRACK

Alignment of the tape across the heads is quite
important particularly with the multi-track
machines (two and four track). Originally tape
recorders used just a single track, recorded
across the full width of the tape. After playing
such a tape it had to be rewound before it could
be played again. The single track (which is
confined to monaural recording) is used today
for high fidelity requirements in professional
and broadcast work,

—_— >
1
2
FULL TRACK RECORDING HALF (OR TwO)
TRACK RECORDING

—_—
1
2

HALF (OR TwO)
TRACK STEREO

QUARTER (OR FOUR)
TRACK RECORDING

Fig. 8. Various track arrangements. In the four
track system gap 1 records tracks 1 and 4, and
gap 2 records tracks 2 and 3.

The next advance was the half or two-track
system. This means the recording and playback
heads are only as wide as half the width of the
tape (actually slightly less than half to allow for
separation of the two tracks).

With the two-track system a tape could be
played through one way, then turned over and
played through again using the material on the
second track. The two-track machine also opened
the way for stereo tape recording using one
track for each channel but only (as in the one-
track monaural system) capable of being played
in one direction.
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The underside view of a Brenell tape deck. This
deck used three separate motors, one synchro-
nous type for the capstan and the other two to
drive each spool.

The four-track system solved the matter of
letting one run a tape back and forth using
stereo material. It also allows one to put a
considerable amount of monaural material on a
single reel of tape. This is done by ignoring the
slereo mode completely and recording different
nionaural material on each of the four tracks
(Fig. 6).

TAPE SPEED

The amount of material which can be recorded
on a given length of tape can also be varied by
the speed of the tape past the heads. Standard
speeds in common use today are 7!,, 33, and 17
inches per second (in/sec). Other speeds are also
used, such as 15 and 30 in/sec for sound studios
and broadcast use. The faster speed is used
where the utmost in fidelity of sound is required.
The slower speed is only practical for voice
reproduction and is used on some dictation
machines or for recording lectures where fidelity
is less important than extended playing time.

However, more advanced electronics and
higher precision heads—at greater cost, of
course—can offset the loss of fidelity at low tape
speeds. Most modern domestic tape recorders
offer high fidelity at 71, in/sec however, and this
means reasonable tape costs for those building
up their own libraries.

It should be realised, however, that the quality
of the recorded material will not always match
the quality of the original when taping from
discs. And, of course, there is a variation in the
ability of different tape recorders to duplicate
the original fidelity of the sound.

As can be seen the modern recorder is a long
way from the Poulson machine of the 1890s and
with the introduction of electronic noise reduc-
tion systems and advances in the mechanical and
tape aspects the tape recorder will go on advanc-
ing for some time. O]

Everyday Electronics, April 1972



'
. but it most certainly is NOT
decorative.

SINCE the main purpose of this

magazine is to encourage and
instruct our men-folk in a new
hobby, | have prevailed upon the
Editor to allow me a little space
to present the other side of the
coin—a wife's-eye-view of amateur
electronics.

As the wife of a keen electronics
man myself, it seems only fair to
pass on to other wives a few hints
and tips picked up over the years.
His new hobby does cause some
slight (?) disruption of the domes-
tic scene. Of course, some of the
lads may have workshops, or
rooms set aside for their hobby.
This is fine, girls, but do persuade
him to fix up an intercom, other-
wise you'll never speak to him.

My husband works on the
dining-room table in our all-
purpose living-room. This way,
we do occasionally manage to
exchange the odd word, but this

« . . I have yet to solve the problem of
getting it off the wallpaper
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arrangement can lead to domestic
friction. Electronic equipment may
be functional but it most certainly
is not decorative, and all those
trailing wires do have a nasty
habit of getting entangled with
the cleaner!

If he is messy with the soldering-
iron, try to get some newspaper
between the carpet and the flying
solder—it's hell trying to get
blobs of the stuff out of the
Axminster/Wilton. | have yet to
solve the groblem of getting it oft
of the wallpaper, although this
can usefully provide an excuse for
demanding a change of decor.

Of course, your husband's new
hobby will have its fringe benefits.
As he becomes more proficient,
he will be able to make all sorts
of useful gadgets for the home
and car—or so | am told! Let's
face it though, these marvels of
science seldom seem to materi-

.. . don’t use his soldering iron as a tin
opener

A few hints and tips for
constructors’ wives,
passed on by the wife
of last month’s Memory
Store author

By JUNE BURN

alise. In my experience, electronic
test equipment breeds only more
electronic test equipment. Still, |
don't really want an electrically
heated loo seat, do you?

This can be an irritating hobby,
but bear with it. Ask him what
he's making (even if you don't
understand one word of the
answer), sympathise when it
doesn't work (it never does at
first), don't use his soldering iron
as a tin opener, and your marriage
will probably survive this new
interest. After all, while he's
immersed in his transistors and
integrated circuits, he's not got
his mind on other birds, neither
is he in the local with the boys.
Mind you, there have been times
when | would have liked to get my
hands on that chap with the boat
(see last month). Well, how would
you like solder all your
cooker?

over

. . he’s not got his mind on other birds

313




ELECTRONIC CIRCUITS -
..... IN THEORY and PRACTICE

TEAGH-IN

... FOR BEGINNERS
By Mike Hughes M.A.

SEMICONDUCTORS :Diodes

Tms month we introduce a very important
family of components called “semiconduc-
tors.” Much has been written describing these
devices and many people might wince if they
looked at the background theory in detail. Never-
theless, in the practical sense they are fairly easy
to understand and once you get the hang of
their basic functions they are not so formidable.

In this series we shall limit ourselves to two
types of semiconductor—the ‘“diode” aiready
mentioned in Teach-In Part 2, and the “transis-
tor.”

N- AND P-TYPE DOPING

First of all a few words about semiconductors
in general; if you have difficulty understanding
the reasons why they work, do not worry—it is
useful if you can, but not disastrous if you
cannot.

They are usually made from the metals,
germanium or silicon, which have the unusual
property (for metals) of having very poor elec-
trical conductivity in their pure states at room
temperature. This is because the atoms are
bonded together in a very precise manner and
there are no “spare” electrons “floating about”
as is the case of copper for example.

If we heat up the pure material we can “dis-
lodge” a number of electrons and it will start
to conduct electricity in the usual way. Alter-
natively, if we introduce an impurity into the
metal (e.g., arsenic or phosphorus) we can
distort the precise equilibrium so that an extra
electron is available for conduction for every
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Fig. 1. Schematic diagrams of a p-n junction
(a) no voltage applied—not biased (b) reverse
biased (c) forward biased.
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impurity atom added—this isknown as ‘“doping.”
These extra electrons will be free to move about
thus increasing the electrical conductivity. By
“adding” electrons in this manner we say we
are introducing ‘“negative carriers’” (of current)
and the resultant material is called an ‘“n-type”
semiconductor.

We could have ‘“doped” the material with
boron which has the effect of absorbing an
electron for every atom added. This leaves a
“hole” where the electron should have been. As
this also upsets the equilibrium an electric cur-
rent can be made to pass, only this time because
the holes move (from positive to negative). A
material doped in this way is called “p type”;
the p standing for “positive carriers.”

In practice the level of doping is very low
and typically is only a few parts per million.

Because we can artificially control the con-
ductivity in this way the metals germanium and
silicon are called semiconductors.

P—N JUNCTION

Using modern techniques it is possible to bring
together n- and p-type materials so that they are
in perfect contact. At the interface between
the two, the spare electrons in the n-type will
cancel out the spare holes in the p-type, and a
band is built up that is devoid of either positive
or negative carriers.

At first you might think that this cancellation
process would go on until all possible opposite
pairs of carriers had cancelled out—but this is
not so.

As the electrons move from the n-type
material they leave it with a small positive
charge. Likewise the holes moving from the p-
type material will leave behind a slight negative
charge. Eventually the negative charge in the
p-type will start to repel any more electrons
attempting to move across the interface and the
cancellation process will stop at this point. The
band of cancelled carriers is normally called the
‘“depletion layer.”

THE DIODE

The semiconductor diode is simply a p-n junc-
tion. Let’s see why it will only allow current to
flow in one direction. The potential across the
junction caused by the cancellation process is
as if we had connected a battery between the
p- and n-type materials with its negative ter-
minal going to the p-type Fig. 1(a).

If we now connect a battery across the two
materials (positive terminal to the n-type and
negative terminal to the p-type), we will allow
more cancellation to take place at the junction
thus increasing its width Fig. 1(b); but because
there are no free carriers in the depletion layer
no current can flow across it.

In practice there are always a few carriers
present (generated by other impurities or heat)
and so there will be a minute current detectable
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(b)

(c) I

Three common diodes: (a) medium power recti-
fier, BY100 silicon (b) signal diode IN4148 silicon
(c) signal diode OA91, glass encapsulated point-
contact germanium (Magnified x 2}).

—this we call “leakage current.” If this leakage
current is too great the junction becomes value-
less. If. on the other hand, we had connected
the battery in the opposite sense Fig. 1(c), the
depletion layer would be destroyed when the
voltage exceeded that of the “virtual” battery.

In the absence of the depletion layer (which
was acting like an insulating barrier) current
can flow virtually unlimited. When the battery
was connected so no current flowed, the junction
is said to be “reverse biased,” but when current
flows it is said to be “forward biased.”

The voltage level of the virtual battery is
rather important because it is quite noticeable in
electronic circuits. For germanium it can be from
50 to 300mV and 300 to 600mV for silicon;
variations are caused by changes of tempera-
ture.

BREAKDOWN AND POWER
DISSIPATION

If we reverse bias the junction and apply
larger and larger voltages, eventually we reach
a level when the depletion layer breaks down
and conduction suddenly occurs. This level is
called the “reverse breakdown voltage” and can
destroy the junction. This can vary from one
or two volts to thousands of volts depending on
the way the junction was made. Usually this
sets the limit which we must never exceed but
in some cases (Zener diodes) practical use is
made of this parameter.

When conducting in a forward direction the
material shows a degree of electrical resistance
(even though it is usually small) and conse-
quently some power is dissipated; this generates

315




heat and a rise in temperature degrades the
junction performance. We always have fo set
a maximum forward current to prevent this
happening.

All diodes work on the same principle and the
only variations are in the magnitudes of reverse
voltage and forward current limits, while the
quality is defined by the reverse leakage current.

Like all semiconductors, diodes are sensitive
to heat and although they are reasonably
tolerant you should avoid overheating them
when soldering (see Teach-In Part 1). With glass
encapsulations you should not bend the lead out
wires too close to the seal otherwise you might
crack the glass!

DIODE TYPES

Diodes are identified by type numbers which -

are usually printed on the case. Regrettably one
cannot identify any particular characteristic
from this number and the only way to become
familiar with these is to look them up in manu-
facturers’ data sheets.

As there are thousands of different types of
diodes made it is impossible to cover all possi-
bilities in this series but by and large you will
find that you can deal with most eventualities
with either one of the following or similar types.
OA91—a low voltage current germanium diode
encapsulated in glass; 1N4148—this is very
similar to the OA91 except that it is made from
silicon; 1N4004—a reasonably high voltage
(400V) medium current (1A) device made from
silicon.

Because they are low voltage and current
devices the QA91 and 1N4148 are sometimes

referred to as “‘signal diodes” while high voltage
and medium to high current devices—such as
the 1IN4004 are called ‘‘rectifiers.” The most
important characteristics of these devices are
given in Table 1.

POLARITY AND TEST

The two terminations of the diode have names.
If you refer to Fig. 2, the end to which the arrow

ANODE\ /CATHODE

Pl

Fig. 2. The circuit symbol used for the diode
showing the polarities. Current flow is out of the
cathode.

head of its symbol is pointing is called the
cathode and this is usually marked on the actual
device with a band, spot, or a + sign. The other
(unmarked) end is called the anode. If you

-
>

R1 10k

)
-
N’

o
~

@

Fig. 3(a) (above). The
circuit diagram for pol-
arity test and demon-
strating current flow in
one direction only.

Fig. 3(b) (left). The cir-
cuit of Fig. 3(a) wired
up on the Demo Deck.

@
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Table |: PARAMETERS OF SOME
COMMON DIODES

Max. Max. Max.
reverse leakage forward

Type Description voltage current current

No. \4

OA91  Germanium 15 275 at  50mA
point contact 100V
signal diode

IN4148 Silicon planar 75  0:025 ac 225mA
diffused signal 20V
diode

IN914 Silicon planar 75 0:025 act 1IOmA
diffused signal 20V
diode,

AAl43 Germanium 30 20 at 60mA
gold bonded 20V
signal diode

OA200 Silicon alloy 50 01 at  160mA
diffused signal sov
diode

ZSI0A Silicon alloy 60 0:05 at  100mA
diffused signal 60V
diode

1N4004 Silicon planar 400 5 at 1A
diffused rectifier 400V

make the anode positive with respect to the
cathode the diode is forward biased and will
conduct. Try this for yourself using the Demo
Deck (see Fig. 3), then reverse the diode to see
that no current flows when it is reverse biased.

Use each of the three diodes to see that by
and large they all exhibit the same effect. This
is a simple test that can be used to see if a
diode is working correctly.

CHARACTERISTICS—FORWARD
BIASED

We will now try and plot what is called the

diode ‘“characteristic”’ curve. This is simply a
curve or graph that shows the amount of current
flowing through it for different applied voltages.

To prevent passing too much current through
the diode we shall limit it with an external
resistor R3 in series with the diode, see Fig. 3(a).

Use VR1 on the Demo Deck to make a poten-
tial divider to use as a variable voltage source,
and a 10 kilohm resistor in series with the 1mA
meter to make a 10V full-scale voltmeter.

Connect the diode D1 (OA91) as indicated in
Figs. 4(a) and (b).

Prepare a table for recording the voltages at
points A and B—V, and Vs respectively.

Starting at zero volts and working up in small
increments, measure Vi (crocodile olip at point
A) and then Vs (clip at point B) for each incre-
ment. Repeat the experiment with the silicon
diode, 1N4148.

It can be seen that the voltage across the
diode is equal to (Vi—Vs)—multiply by 1000
to convert to mV.

Now the current flowing through the diode at
each measurement is determined indirectly
using the voltage seen across R3 and applying
Ohm’s law. In this case 1=Vs+R3. Since the

? R2 10k
LN

@

0 @ o

Fig. 4(a) (above). The
circuit diagram for
measuring the diode
characteristics.

Fig. 4(b) (left). The cir-
cuit of Fig. 4(3) wired
up on the Demo Deck.

o
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Fig. 5. Forward and reverse characteristics for the
OA91 (germanium) and IN4148 (silicon) diodes
obtained using circuit of Fig. 4(a). The two curves
would eventually become parallel straight lines
if we were able to plot the characteristics to a
higher voltage.

value of RS is 1 kilohm, the numerical value of
Vs (in volts) gives the current flowing, in mA.

Plotting graphs of current flowing against the
applied voltage will give curves similar to those
in Fig. 5.

It can be seen that for the germanium diode,
0A91, there is a sudden change from passing
little current to complete forward biasing at
about 150mV. For the silicon diode, 1N4148, this
change occurs at a much higher voltage, 500mV.

This abrupt change or “knee” of the graph
occurs when the voltage we are applying just
exceeds the virtual battery across the junction
of the diode.

—REVERSE.BIASED

Although we do not have a high enough
voltage available to cause reverse breakdown
you can start to plot the reverse characteristics
of these two diodes by reversing them in the
circuit, i.e., cathode to the wiper of VR1 and
measuring current for different voltages exactly
as before. Of course you should read zero current
at all voltages. Leakage current will be present
but will not show up because our measuring
system is not sufficiently sensitive.

TACHOMETER EXPERIMENT

We can demonstrate a very simple application
of where two diodes can be used in a circuit.
It is a very crude form of tachometer that will
record on a meter the rate at which a contact is
made to open and close. The circuit is shown in
Fig. 6(a) and should be wired up on Demo Deck
as shown in Fig. 6(b). You will only need one
extra component—a 16uxF capacitor with a mini-
mum working voltage of 12V. D1 is the QA91
and D2 the 1N4148 (another OA91 would work
equally as well for the latter).

RS 10kQ
D1 DAS?

@ ®
Fig. 6(a) (above). The
circuit diagram for the
Tachometer experiment.
Fig. 6(b) (left). The cir-
cuit of Fig. 6(a) wired
up on the Demo Deck.

S @
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Photograph of the Demo Deck in use for measur-
ing the characteristics of the IN4148 (silicon)
diode.

METHOD

To operate the circuit, momentarily connect
the positive end of Cl to the +9V supply and
watch the meter, it will kick up a small amount
and then slowly settle back towards zero. Now
“dab” the wire on the +9V terminal at a regular
rate—say once a second—and notice that the
meter starts to read higher and although there
is a slight waver in the reading you can see an
average current level. Now speed up the rate of
making the contacts—the meter reads higher.
Note that this circuit will only work for rates
up to a few a second.

THEORY

The circuit we are using is called a “diode
pump” and works as follows: initially there is
no charge on C2 so the meter reads zero. When
you apply the positive lead to C1 a momentary
charge current will flow through Cl1, D1 and C2
which are all in series.

Because Cl has a small capacitance, it will
charge up quickly—C2 only attaining a small
charge—and the charge current stops (even
though the wire is still connected to the battery).

Capacitor C2 does, however, charge up by a
small finite amount and this causes the “kick”
you see on the meter, but C2 will then start to
discharge slowly through the 10 kilohm resis-
tance of the meter circuit.

When you disconnect the battery, C1 will dis-
charge through R5 and D2.

During the “charging part of the cycle, D2

was reverse biased because the potential at its .

cathode was predominantly more positive than
the anode, but now the positive charge at the
positive end of Cl is applied, through RS, to
the anode and so it conducts this charge away
at a rate limited by the value of RS.

The potential at the cathode of D2 thus falls
to zero. Because C2 has a slight positive charge
on it D1 now becomes reverse biased and pre-
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vents C2 discharging back through the circuit.
If you re-apply the +9V to Cl the charge part
of the cycle starts again and the potential at
C2 will either rise back to its previous level or
go higher, depending on time between pulses.

The circuit gets its name “pump” because the
two diodes work rather like the leather flap
valve of an old-fashioned water pump that is
pumping squirts of water into a bucket with a
hole in the bottom.

The circuit given here is purely for demonstra-
tion purposes and cannot be used for many
practical applications due to its inability to work
at pulse rates greater than about three per sec
(i.e., frequency of about 3Hz) but the principle
is used very frequently particularly in equip-
ment such as electronic car rev-counters.

Next month we shall deal with the principles
of the transistor and armed with that informa-
tion we shall be able to move on to make some
simple circuits. @

Now try the Test on page 333.

TEACH-IN PART 5—ERRATA

We apologise for a technical error with
regards to the capacitor colour coding system
given in last month’s Teach-In.

There are numerous capacitor colour coding
systems in use and the one given last month
refers to the very popular Mullard C280 series
and should be amended as follows: the first
three bands are correctly labelled, i.e., 1st and
2nd digits and the multiplier. The fourth band
gives the tolerance and is either black or white
indicating +20 and +10 per cent respectively.

The fifth band indicates the working voltage,
red 250V, yellow 400V.

Next Month: Transistors
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HOSE who contemplate carrying out much
T experimental and constructional work with
transistorised electronics will find that the use
of batteries as a power supply can prove rather
expensive.

A simple variable voltage power supply of the
kind illustrated in this article will more than
pay for itself in quite a short time and unlike
batteries it doesn’t run down. It will supply any
voltage up to 16V at a nominal maximum
current of 100mA and is fully protected against
overload even to the extent of a direct short
circuit across the output,

At very low current drain i.e. in the region
of 10 to 20mA, the maximum voltage is about
17V which is suitable for many npn silicon
transistor audio pre-amplifiers for example,
requiring between 16 and 18V for operation.

POSITIVE OR NEGATIVE EARTH

Either the positive or negative rails can be
“earthed” according to the requirements of the
circuit being supplied. It is only necessary to
move switch S2 to the appropriate position.

The meter always indicates the voltage at
the output terminals i.e. the operating voltage
being used. The a.c. ripple at any operating
voltage and up to maximum nominal current
drain is less than 0-5mV.

At any steady continuous current drain the
voltage variation at any setting is negligible.

CIRCUIT DESCRIPTION

The complete circuit diagram is shown in
Fig. 1 and is a fairly simple arrangement em-
ploying a small power transistor, TR1, to control
the output voltage.

The transformer T1 steps down the mains
voltage to 14V a.c. (r.m.s.) and applies this to
points X and Y on the “diode bridge” network.
This arrangement of the diodes gives full-wave
rectification across points A and B.

The reservoir capacitor C1 connected across
the bridge ‘“smoothes” the pulsating d.c. from
the bridge producing a mean d.c. level of about
20V with a small amount of “ripple” voltage.
This is applied to the series combination of Rl
and the Zener diode, D5. Capacitor C2 across

n
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Fig. 1. The complete circuit diagram of the D.C. Power Supply Unit.

D5 helps Lo eliminate ripple voltage that may
be present.

The Zener diode has the property of being
able to supply a constant voltage over a wide

A small amount of voltage is dropped across
R1 (Zener current limiting resistor) while DS
supplies a constant voltage of 18V to the poten-
tiometer VR1 which controls the voltage applied

to thebase of TR1.

The inclusion of TRl in the circuit affords
stabilisation since without it, loads drawing large
current would cause the voltage across the
Zener to vary.

The voltage output from TRI1 is a function of
the potential drop across the transistor and also
a function of the base-emitter voltage and
affords stabilisation as follows.

range of current flow through it.

) Approximate
g cost of

J-components...
v £5-00 plus case

contintlt jariable output.

by F. CiJudd
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rComponen’rs.... o

Resistors
R1 1k +1% #W hi-stab.

; SEE T
v owseens SHOP
w o oE s TALK
Capacitors

C1 2000uF 25V elect.
C2 500iF 25V elect.

Diodes
D1-D4 BY164CS1 Bridge type rectifier (1 off)
or if desired 1N4002 (4 off)
D5 BZX61/C18 18V 1W Zener or any 18V
400mW Zener

Transistors
TR1 AD162 germanium pnp

Potentiometers
VR1 50k€ linear carbon

Miscellaneous

T1 240V primary 12to 14V 200mA secondary
transformer.

ME1 0-1mA 75Q internal resistance meter
S Mains switch slide type, D.P.S.T.
S2  Slide type switch, D.P.D.T.
LP1 Mains panel neon with built in resistor
2 insulated terminals (1 red, 1 black); 0-15in
matrix perforated s.r.b.p. size 3% x 2%in.;
16 s.w.g. aluminium 3% x 2zin. for heatsink;
control knob to suit VR1; aluminium angle
% x #in.; various B.A. nuts and bolts for
fixing of panel components; aluminium for
building housing case or Universal chassis
parts—CU168 (7 x 5in.) 2 off, CU147 (7 x 3in.)
2 off, CU145 (5 x 3in.) 2 off.

\, S

The base-emitter voltage is the difference be-
tween the output voltage and the voltage sup-
plied to the base of TR1 via VRl from the
Zener diode (which is constant for any setting
of VRI1).

If the output voltage decreases (due to heavy
load for example) so the base-emitter voltage
increases, causing the output voltage to increase
and in doing so causes the base-emitter voltage
to decrease thereby decreasing the output
voltage. Thus the circuit is self-compensating
and the output voltage remains substantially
constant for a wide range of output loads.

The supply rails can only be earthed by the
switch S2 which connects either the positive or
negative rail to common earth.

No part of the circuit, except the frame and
core of the mains transformer, is directly con-
nected to the panel and case, which is earthed.

CONSTRUCTION

The prototype was constructed in a box made
from Universal chassis parts with everything
mounted on the front panel, but any size case
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will do. The layout is not critical and may be
modified to suit individual requirements. How-
ever it is essential that a heatsink be used to
mount TR1 otherwise damage will occur to TR1.

Most of the components are mounted on a
piece of 0-15in matrix perforated s.r.b.p. size
4 X24in. The layout of these components on the
board is shown in Fig. 2.

Begin by wiring up the board as indicated,
attaching all the flying leads and remembering
to use a heat shunt when soldering the Zener
diode, DS, in position.

The next thing to do is to make the mounting
bracket for the component board and the heat-
sink, and cut and drill the front panel to the
sizes given in Figs. 3 and 4.

When this is done, attach the remaining com-
ponents including the transformer T1, to the
front panel in the positions indicated.

It is best next to attach TR1 to its heatsink
making sure that TR1 is completely insulated
from the heatsink by using the appropriate
size mica washer and insulating bushes. Con-
nection to the collector (which is the body of the
transistor) is made via a solder tag under one of
the securing bolts.

Now connect the transistor to the component
board via the flying leads and then attach it
to the front panel in the positions indicated.

Connect all the flying leads from the com-
ponent board and the transformer to the panel
mounted components and wire an R3, R4 and
RS as shown in Fig. 5. Connect a suitable length
of mains lead to S1 as shown.

THE METER

The resistors R4 and R5 are hi-stability types,
and in series with the 1mA full scale deflection
meter convert it to a 20V voltmeter.

Although the prototype was built with this
kind of meter arrangement, it may be better to
use one of the readily available 20V voltmeters
which costs the same as the ImA meter and
need no calibration. The 20V meter would

Everyday Electronics, April 1972

e re—




D.C.POWER
SUPPLY
UNIT

f

Fig. 5. Shows the position-
ing of all the components
in the aluminium case and
the flying lead connections
to the component board.
Ensure that TR1 is fully
insulated from the heatsink
by using a mica washer
and plastic bushes.

MAINS SUPPLY
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Fig. 2. The layout of the components on both
sides of the board.

replace the ImA meter and the series resistors
R4 and RS.

If however, a ImA f.s.d. meter is used as the
voltmeter, it will be necessary to remove the
meter scale and recalibrate it to read 0 to 20
volts.

This is done as follows: take off the meter
cover and remove the meter scale by undoing
the two retaining screws; gently slide the
scale away from the meter. The original figures
can be era~ed and new figures 0-20 inscribed.

USING THE UNIT

It is a simple matter setting up the power
supply unit for a specific job and should be car-
ried out as follows: attach the battery leads
from the test project to the negative and
positive insulated terminals on the unit panel,
decide which lead is the earth lead and switch
S$2 (marked E on front panel) to the correct
position.

Turn VRI1 fully anticlockwise (zero volts) and
then plug in to the mains and turn on switch S1.
Rotate VR1 to give desired voltage level—this

s indicated on the meter.

The completed power supply unit is protected
against temporary short circuits by the inclusion
of the high wattage resistor R2 which will dissi-
pate any power due to overload, However do not
leave the unit running with a short circuited
output, but switch it off until the overload is
removed.

A direct short circuit will instantly reduce the
output volts to zero and this will be shown on
the meter. The unit will comfortably supply up
to 100mA continuous at any voltage below 16V
and between 150 and 200mA intermittent at 16V.

®
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Fig. 3. (above) The dimensions of
the heatsink for TR1.
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Fig. 4. (left) The dimensions of the
front panel showing positions of
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holes and cut-outs for mounting
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inside everycopy of the
MAY issue of

Everyday Electronics

This is a booklet you will not want to be without. It provides a useful reference on many aspects of electronics
A list of transistors with types, base connections and brief data is provided together with information on
transistor circuit configurations. Resistor and capacitor types and colour codes; data on other circuit

components. Features on various constructional methods and the art of soldering will interest all new
constructors.

Metal Locator

Designed for construction simplicity and ease of
operation this single transistor metal locator pro-
vides a meter indication when buried metal is located.

;:rs;erri‘g.;ht for beachcombing or searching your back counter
Electronic Sound and Music

Our feature article next month describes how to
make your own electronic music using an ordinary

tape recorder and an audio tone generator that will May is the time when the bee-keeper
also be described in this same issue. has new colonies. This electronic Bee

There is bound to be a heavy demand for this Counter is just the thing for recording
special May issue. Make certain of your copy by the growth of a colony.

placing an order with your usual supplier.
ON SALE FRIDAY APRIL 21.

Everyduy Electronics, April 1972
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‘A simple design
using a ready made
plifier module to
mplify construct-

. Designed with
the baby's safety in
mind.

By A. Lester-Rands
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roxmate
App cost of
Momponents ox

£ 400 plus case

CONSTRUCTION

The pre-amplifier is constructed on a small
piece of plain circuit board as shown in Fig. 2
and this and the PC2 amplifier are bolted on one
side of the amplifier case. The capacitors used
in the prototype are printed circuit types with
both wires at one end. This simplifies construc-
tion and provides a neater finished job, however,
this type of capacitor does not have to be used.
If the capacitors available are larger than those
specified this will not matter as there is plenty
of room for larger types on the component
board. The finished board is a similar size to
the PC2 amplifier and the two units are mounted
together on one side of the case.

Table 1: NEWMARKET PC2 AMPLIFIER

CHARACTERISTICS

Operating voltage A%

Output up to 400mW into 15€2
load

Input resistance 1kQ

Input sensitivity ImV for 50mW output

Quiescent (no signal) current 10mA

With a box the same size as the original, or
larger, there should be ample space for a PP9
battery as well as the loudspeaker. The layout
of the components on the front panel of the
amplifier box is shown in Fig. 3 and the photo-
graphs but again this may be varied to suit the
size of the box used. Note that two wander plug
type sockets (SK1) for the microphone lead are
mounted on the side of the case. A miniature
jack or similar two-pin connection could be
used instead but the earthed connection must
be from the screening braid of the microphone
cable (black socket to screen). The wiring be-
tween the various components mounted in the
case is shown in Fig. 3.

All that remains is to mount the crystal mic-
rophone in its box (Fig. 4) and connect it to the
sockets on the side. (A jack or two-pin connec-
tion could also be used here instead of wander

Fig. 1. Circuit diagram of the Baby Alarm. The part of the circuit enclosed by the dotted line box

is the Newmarket PC2 amplifier module.

'REMOTE | PRE-AMPLIFIER AMPLIFIER
MICROPHONE g A AN
; i lnszzkn e s
l -
2.3& I H_r—;;:O‘O/lF ' = L Fczm%%ZLLI?ER
g
§m |
68kl 3
o—-l[}
C3 10uF
?
C1 25 c |
{_ﬂn @)TRI :
7 +UE b NKT274
PLT  SKi I D-‘
MIC
1
VTR
§R2 I
- ok | +Tc2
S50uF c
§VR| ; §
10k I

o] SPOT
1 iy B ) e
e [+

NKT2U

| S]] e —— —

CONNECTIONS b AND t ARE NOT USED
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Fig. 4. Microphone wiring for
box mounting.
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SCREENED LEAD

Fig. 2. (Above) Layout and wir-
ing of the component mounting
board.

Fig. 3. (Below) Interwiring of the
amplifier box of the Baby Alarm.

FRONT PANEL
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raomponents....

Resistors
R1 68k{!
R2 10k{2
R3 6-8k{:
R4 1kQ
R5 2-2k(}
iW - 10% carbon

Capacitors
C1 2-5uF elect. 12V
C2 50u«F elect. 12V
C3 10iF elect. 12V
C4 100«F elect. 12V

Potentiometer
VR1 10k{2log. carbon

SHOP
TALK

Transistor
TR1 NKT 274 germanium pnp

Miscellaneous
St Double-pole single-throw slide or
toggle switch
B1 9V PP9 battery
PC2 Newmarket amplifier module
MIC1 Crystal microphone insert (any small
type or complete microphone)
SKI, PLI wander plugs and sockets (2 red,
2 black of each)
LS1 Miniature 24in. to 33in. 15 or 252 loud-
speaker
Screened lead (length as required), plain
perforated 0-15 inch matrix Veroboard 2}in. -
1}in. 6 BA fixings, connecting wire, plastic

Lcases (see text), control knob. y

plug sockets.) It does not matter which way
round the leads to the microphone insert are
connected. The screening cable should prefer-
ably be screened light-weight microphone cable.
The baby alarm units may be permanently
mounted if required or, the microphone may
simply be placed a few feet away from the cot,
the cable led to the living room and the amplifier
connected up. The whole can be quickly gathered
up and put away when it is not in use.

In operation the unit is quite sensitive and
with the microphone even 6 feet away from a
crying baby the sound from the loudspeaker at
half to full volume setting will be as loud as if
the baby were in the same room.

SAFETY

The alarm is inherently safe due to its being
battery operated. There is no d.c. present at
the microphone end and hence even if the baby
removes the leads and puts them in its mouth
no harm can come of it, provided the plugs are
securely fixed. The box used to house the mic-
rophone is also harmless to a baby and quite
tough; if a complete microphone is used this
should be taken into account when purchasing.

Everyday Electronics, April 1972

Due to the high impedance of the microphone
the length of lead used to connect the two units
should be kept as short as possible to avoid
unnecessary noise or oscillation. The prototype
was tested with a 15 yard length of screened lead
and gave satisfactory results, suggesting that a
reasonable increase on this length could be used
without any major problems. To keep lead
length within reason the wire could be fed from
an upstairs room to a ground floor room via
the windows instead of running it down a stair-
case. Routing the connecting wire parallel with
mains wiring should alse be avoided as this will
induce hum in the circuit.

CHECKING THE UNIT

The standing current consumed by the ampli-
fier with no signals is approximately 10mA so
do not leave the unit running longer than is
necessary. To test for operation, short circuit
the microphone sockets and turn the volume
control full on. A soft hiss should be heard
from the loudspeaker. Place the microphone in
another room to prevent feedback, which will
occur if the microphone is near the speaker,
and check by getting someone to speak quietly
into the microphone. A good signal should be
obtained from the speaker.

The unit is now ready for use and can either
be permanently installed or placed in position
as necessary. &
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Fifty years of British
Broadcasting

FIFTY years ago British broad-
casting was born in an ex-
army hut near Chelmsford in
Essex, when on February 14, 1922
a group of Marconi engineers
began a series of regular experi-
mental transmissions. Every
Tuesday evening from a rigged-up
transmitter, call sign 2MT Writtle,
or more affectionately to its
listeners, Two Emma Tock. They
transmitted programmes whose
original purpose was entirely
technical. Shortly afterwards, in
May, another transmitter, later to
be even better known, was opened
up by the company at Marconi
House in the Strand in London.
This was the famous 2LO station
that provided the foundation from
which the British Broadcasting
Company grew after its formation
on November 14 of the same year.

Two Emma Tock provided the
first regular broadcast service in
this country, and incidentally
broadcasting’s first audience, an
audience which in its enthusiasm
for the pioneering programmes,
generated the original demand
for public service broadcasting.
The 2MT transmitter was set up
for use in a series of experiments
designed to «stablish the effective
range of a wireless telephony
transmitter. At the same time a
number of radio amateurs were
appearing, largely young ex-

)00 040200000001 00 0 00 O O S S 1

In-Store Watch-dog

T MicHAEL now has an elec-

tronic watch-dog to help with
quality control.

Marks & Spencer’'s St Michael
brandname has long been a by-
word for dependability and has
recently been developing in the
foods market. As part of their
quality control effort in this
sensitive area, Marks are using
a GEC-Elliott instrument in
their shops, to check that chilled
and frozen goods are maintained
at the optimum temperatures for
freshness and quality.

The equipment consists of a
portable temperature measuring
and recording system. It enables
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servicemen who had learnt about
radio during the 1914-18 war, who
had put together their own receiv-
ing sets, and who wanted trans-
missions to receive. Earlier
experiments with entertainment
had shown that there was a poten-
tial for wireless telephony outside
official communication and navi-
gation wusage, but the official
attitude had been discouraging.

2MT opened regular broadcasts
officially on behalf of the
amateurs who needed a source
against which they could calibrate
their receivers, and to begin with
its programmes were not very
much more interesting than early
1920 transmissions made before
the government clamp-down,
when W. T. Ditcham read from
Bradshaw’s railway timetable, but
the enthusiasm and gaiety of the
yvoung Marconi engineers who ran
it very soon turned it into a half-
hour’s entertainment in its own
right.

The names of those men read
like a roll-call of some of the
great names in Broadcasting. In
charge of the project was Captain
P. P. Eckersley, who later went
to the new British Broadcasting
Company as its first Chief
Engineer. It was his infectious
and spontaneous humour which
gave 2MT its unique flavour; he
had a gift for ad-libbing that con-
stantly alarmed those of a less
adventurous disposition who
worked with him. Others in the
team were Noel Ashbridge, later
Sir Noel, who was the BBC'’s first
technical director, R. T. B. Wynn,
a later Chief Engineer of the BBC

spot checks to be made at a
inoment’s notice, or can operate
continuously after the store has
closed to record changes through-
out the day, overnight or during
the weekend. Although the com-
prany has supplied similar static

and B. N. MacLarty, who became
Head of the BBC’s Design and
Installation team.

By contrast, Marconi’'s 2LO
station, granted its licence in
May, began a rather staid exist-
ence, a happy coincidence for the
pioneers of 2MT, as it gave them
an opportunity to provide skits
and lampoons which were much
appreciated by their listeners.
2L0 operated on conditions of re-
stricted timing, at first even no
music, and low power, beginning
with 100 watts, later raised to
11.kW.

By this time many wireless
societies had been formed and
more and more the demand for
radio receivers was being felt. In
the United States since 1919
“wireless” had become fashion-
able, but with no constitutional
control of the use of wavelengths,
chaos reigned in a commercially
sponsored free-for-all. The British
Government, seeking a way from
the dilemma posed by popular
demand on the one hand and a
justifiable reluctance to allow
free access to the air on the other,
set up the Wireless Sub-Com-
mittee of the Imperial Communi-
cations Committee in April of
1922. After consideration, their
recommendation to set up a single
broadcasting company was
accepted and in November 1922
the British Broadcasting Company
was formed from six commercially
interested companies with
£100,000 share capital.

2MT Writtle continued to trans-
mit until the following January.
when it finally closed down.

[

equipment for cold stores, ware-
houses and refrigerated ships,
this is the first portable system
for the retail trade. The system
is trolley mounted, so that it can
be moved from counter to counter,

or store to store.
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catalogue. Good service, [IaimaddClIl Component

delivery and discounts Specialists

THIS MONTH’S SELECTION OF POPULAR ITEMS | ELECTROVALUE — an inde-

dent f its
FROM THE ELECTROVALUE CATALOGUE paiient i orn etz ol

TRANSISTORS sii.— siticon. Ger. Gormaniom) CAPACITORS RESISTORS

4 watt and § watt. all at Ip each

No. Type Purpose Price Non-polarised Electroiytic : ? N =
N687 S NEN e 5 in the following values (in ohms) :—
::{:g; g;‘vi’m’x - ggp 19, 12, 15, 18, 22, 27, 33, 3v, 47, 56, 68. 82
LR SO sl e 8CR trTver ‘7: E and all values in this series up to 10 Megohms.
::% :;: ?{r;m;l sig. amp :(1)9 ) Power Resistors
gh power — : —
:“702 A HAck :2", la: 3 watts—Tp each: 7 watts—9p each.
3704 NPN Low power 13p 1inF 40V 8p Yal t i
sl NEN NP Lo o S 1% n T - or:l:“ as tor § watt series, but up to 10 Kohms
ACl28 PNP Low power 20p 10mP 84V 6 .
AD149 PNP High power 58p ¥ g Many other types ond volues ovoilable.
AC176 NPN Low power 16p | Polystyrene 20mF 84V p Full details in cotalogue
.:Bll:al l;;N Me;!’- power 33p 25mF 25V 6p -
F g Med. power e | opr 3 50mP 25V 6
BC108 8il. NPN Small signal 1 P
BC109 NPN Low, uolee, 12: 22pF 3 s0mF 28V 6p VEROBOARD . .
BC168 NPN Small signal 10p | 1r00pF 3p 100mP 23V Tp The universal circuit building board
BaLe Sen Py S i B 3p 220mF 26¥ 100 | Unclad, 0-1" macrix
BYYS1 NPN Med. current 20p 470pF 3p 470mF 23V 12p 2 378" 10p
OAR0 Ger. diode RF detector 8p 1000pF 30 1000mF 26V 20p 25" x 3757 I1Sp
0A91 QGeneral Bp 2200pF 3p 2000mF 23V 80p M )
$D1 Bilicon Rectifier 1 amp 10p 4700pF w® 3000m¥ 25V 62p 5" x 3-7% 25p
woe Alticon) briiige’) amp 40p Copperclad Veroboard also in stock in most
*Maiched pair AD1681/AD162 80p standard s_izes and matrices; also sdge con-
Polysster M K T Many other higher | DeCtOrs, pins, etc.
VOLUME CONTROLS ETC. S:0mE 5p and lower ratings | Simple to Build, Astoundingly Good
: Rt 2 0.02mF 8 will be found In F
Very wide ranges carried in- 0-047m¥F P the eatalogue. 10W/15Q BAXENDALL SPEAKER
cluding the followlng popular 0-1mF P Close  tolersnce As originally designed by P. ). Baxendall and
types \— 0-22mF P and high stability described in Wireless World. 10 watt/I15 ohm
4-7Kohms, 10Kohms, 22 0.4TmF 109 types also loqupnkcr with equaliser network speaker
Kohms, 47, 100, 220, 470 P 14 . unit and specially designed cabinet in kit form,
Kohms: | Megohm, 22 . 2 Size when built approx. 18”7 x 127 x 107,
Megohms. Price, inc, carriage paid in U.K. Nett £13-90
Log or hinear tracks STEREO BALANCE
. CONTROL COLVERN 3 watt Wire- d P tio-
MONO 2p exch: STEREO conTROLS x| MISCELLANEOUS ITEMS Gatses. 100, 150 250, S0, 1000 1300,
(mactched tracks) 42p ‘7.‘( ™ 8. d : CATO %g?(ﬂ.szl')(oﬂhlk. 1-5K, 2-SK, SK, 10K, §5K,
. ~ o ICATOR LAMPS . p each
Any type with double pole Dual antilog 10K D) y
A 2 NEON ch bezel, d red NR/R, 24p; IN NNECTORS
moins switch—12p extra only. chrome ‘be’lo:l':' r:::\d rt:umnb':e NRI‘. 14:; e &= S plug  socket
DUAL CONCENTRIC chrome bezel. roundiciess MR/C B INeon,  Loudspeaker 2 pole 120 10p
In any combination of above values 60p. with switch T2p | 133E A Thp ) ear type LSEE/C, 18p. AN A2 1ple 1abx [0,
above are for 240V malns operation. Pila- A:d;: 5_:::': 180 deg |5= n:
ment types: 6V, 0-04A sguare red type Audio S-pole 240 de, 1Sp 12p
MAIN LINE AMPLIFIERS (S3C/n-4V. " 300, " ¥ [0 04 “amber type  Audic oot | 1 | 14
70 wott power omplifier in module form ready to build into L55C/C-6V, Jo:: &v ONAA :,I::," :;:: HANDBOONK OF TRANSISTOR
any system. With full instructions. LS5C/G-6V, 30 12V 0-04A LSSC/R-12v, 34p; BQUIVALENTS AND SUBSTITUTES,
Amplifi ST Ti3'60 28V 0-04A LSSC/R-28V, 48p. 40p.
il Ler (mocu)e| kit aete HANDBOOK OF TESTED TRANSIS-
owaer supply kit nett £6-00 KNOBS—NUTS, SCREWS, WASHERS TOR CIRCUITS, 40p.

COLOUR CODE WALL CHART, I5p.
— TERMINALS AND MANY OTHER (Add 3p for P/P if any of above three

ESSENTIAL ITEMS — ses Catalogue iterrs are ordarad saparately,)

Matching pre-amplifier kit (for

magnetic or ceramic pick-up) less

panel, knobs and chassis ... . nett £3-30
Note—All the above prices are for mono.

FOR STEREO for building into your own cabinet. OVERSEAS COMPONENTS DISCOUNTS

Two amplifier modules and pre-amp kits are required with CUSTOMERS allowed on all items other than those at NETT prices.

matched controls plus one power supply kit, nett price [2 d f
£38.40 Wbl 10 9 &5 o7 more” 159 &S more”

@ 10p CATALOG UE FREE, IF REQU IRED, WITH ORDERS FOR :3§IAG! & PACKING FREE on orders for £2:00 or more. Pleasa add (0p if
£1-00 OR MORE Overseas orcers welcomed. Prices subject to alteration without prior notice.
Terms of business — C.W.O, as ia catalogue

The Elactrovalue catalogue (64 pages and cover, 84 x 3}ins) is crammad
with money saving Items, and illustrated technical information.
FREE with orders for £1-00 or more. Sent separately it costs you 10p

post free. Write your order on a sheet of paper with coupon attached I To ELECTROVALUE, ENGLEFIELD GREEN, EGHAM, SURREY |
| Please send a Goods to value of £....... as dectailed on sheet !

] attached, plus FREE copy of catalogue. ]

1 b Copy of catalogue. 10p. |

E l E c T R 0 v A L u E b (strike out item which does not apply) i
1 NAME i

28 ST. JUDES ROAD, ENGLEFIELD GREEN I xpppess !
EGHAM, SURREY, TW20 OHB 1 N
Hours 9-5.30 : Sat. 1.0 p.m. 1 1

Telephone: Egham 5533 & 4757 (STD 0784-3) Telex : 264475 Enclosed please find £. .cash|cheque/money order. EES
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YARIABLE VOLTAGE TRANSFORMERS

Roversible.  [/70th hp: | VARIABLE O stgv. © /0 OUTPUT

50 cycle, 0:38 amp (Type 2) AT (and Spar. I b
28 r.p.m. Torque 20ib ypes es) -
inch.” Reversible. 1/80th | from toSO-mp from stock.

" h.p., 50 cycle, 0:28 amp.  SHROUDED TYPE

**As new’’ condition. Input voltage of motor | | amp, £7-00 2-S amp, £8-03

1ISV a.c. Supplied complete with trans-|| § amp, £11.78 :

former for 2)0/ V e.c. Input. Price, either _ 10 amp, £22-30 20 amp. £49-00

type £3-18 plus 3 P. or less trans- || IS , £25-00 25 amp, £38-00
Tromer ity oha Brs P a P 375 2mp. €820 50 amp, (98-00 b -

IODINE TYPE N.C.I. GEARED HOTOI I
orquo lolb m:h.

- - e 5 h ified.
T VOLTOE MoToR OPEN TYPE (Panel Mounting) § amp. £475,

I amp, £7.00 2{ amp. £8-03.

Powerful | amp. RE-
VERSIBLE motor.
Speed 3,750 RPM com-
plete with external gear
train romovoble) iving  final
spoed o prcx PM. Size

4° x Pnco”p inc, pon

ﬁov/ﬂov COMPACT

arr. 40p on open type.

- -
100 WATT. | ohm, 10A; S ohm, 4.7A;
10 ohm, JA 250 m, 2A;

SYNCHRONOUS 50 choy ) 4] -
100 ohm ; 150 ohm 0:7A; 500 ohm,
GEARED MOTORS ~ A Ar Tk, 290 mAr 113 Wi TI0mAL IS kQ. 2A; 5 k2,
?lnu;"a:;ur'nd by '“,L., Sangamo, Haydon or ::?h nmct;r 3tin Shak tength $in, *dia. Hin, All at tl !0
mitl uil t-m earbox. P.
| R.P.M. cw &:n Alcw 'g::ﬂ :Icw ﬁ &V:"I:: ;ISIIOIISISOIIOOI!SOISOOIIII 5/2:5/5kQ2; All at
60 R.P.M. cw 3 R.P.H. 27« 20 R.P.H. ‘,{,‘w 25 WATT, IOIlS‘SOII&I!SOISOOIIII *5/2-5/3-5/5k02. All at
RPN o SORFH G | Tesach Rar it
ivlv= Cl:ekwu'c N
cw= Anti-clockwise rotation,
Fraction of makers® ers’ price. A Allnﬁpm:l_l’.ﬂ.l STROBE ! STROBE' STROBE‘
G E C. '2 WAY 15 AMP. Build a Strobe Unit, usin, i
g the latest type Xenon white
CON NECTORS 1, u;“ flash tube. Solid sctate timing and triggering
in  maker's circuit. 230/250V ‘p-rm‘on.
EXP MENTERS' ECONOMY KIT
BAKELITE €129 Speed. adjustable | to 36 Flash per sec. All electronic
g components including Veroboard S.C.R. Umlun:uon
TRt el | B e e
mum_|_doz.
SR 2 C0) laboratories, etc. Roller tin
PROGRAMME TIMERS r coll, plastic. thyristor.
g‘l.'vrm.l:yu N;gncu: gp..aL acgusc;bSTln-g.' : €10 & P. & P. 50p.
HY-LYGH
230 S r.p.m, This strobe has been designed and produced for use in
o '°“'\'"s motor h 4 halls and the photographic field and
rives |5 cams, eac Pire fug-in tube for longer life expectancy,
operating a |°C amp- c/o it for easy assembly, also a special trigger
m:’"°n switch. ! a8 i and output npl:nor Speed adjustable 0-30 f.
vidually variable, allowing innumerable combi- Light output approx, 4 joules, €12-00. & P.
nations. {ideally suited for machinery control, ‘ICIALLY BISIGN! D. FULLY VENTILAT
automation, etc. Also in the field of enter- METAL CASE. Including reflector. £4-00 P. & P. 45p
nmm-N B V';"P;':.C‘gr li h;; .a;od :giwlays.l Post paid with kit.
etc. : €578, P, b N
T rrrerocosressoee, | THE ‘SUPER’ HY-LYGHT KIT
Approx. four times the light output of our well proven
ELEC’RON'C I Hy':‘Lyghtdstrobn Incorpontmg
i\ aa ty power sup
ORGAN Kir Van: I-uwud from | ;3 flash per sec. .
@ Reactor control circuit producing an intense whit: ght.
Easy to build. Solid State. Two full The brilliant light output of the “SUPER"” HY-LYGHT
octave (less sharps and flats). Fitted gives fabulous effects with colour filter.
hardwood case. Powered by two I Naver before a Strobe Kit with so HIGH an output at so
p:"m‘n:'vm‘:l“:l.n?:’ Co.rlr‘\plon :“ h%vl.AEq'ﬁ.VIO:OLYlgSoTD'F’ULEY VENTILATED
of pa u 3| er, etc., 3 .
together with full instructions and 10 I METAL CASE speciall .llb.d for the Supaer
tunes. Price £3-:00. P. & P. 22p. ,r L‘h‘ Kit m:lugml"n '::‘TO P. & P, 45p.
nc
I ELECERONICIERO I ECT) ] s e abte Syl B, Price Sip, P. & P.
50 easy to build Projects. No solder- 13p or post paid with kits.
E includer: Spesker, Hovers Rey: New SIEMENS PLESSEY. Mini
udes er, eter, Relay, otc. ture
Transformer, plus_a host of other ' RELAYS R:I:y' at compatitive pric'ﬁ. e
compomsnu and a 56-;;:3. n'utr:num T2 3 4 1 2 3 4
et. Some examples of the | —] — — | —] —=
ossible Projects are: Sound Level | .
h.mbz Transistor Radw. Amplifier, 1 'g lt’. 3:‘,2 M ;g: ;88 I::;i Qe Rl LA
N AYSTAL RADIO KIv 1|200| 1832 | 45 [7anefiian | 3eas e o | &oe
CRYSTAL RADIO KIT c/o v P
Complete set of parls. including: 700 | 16-24 | 4M 2B 163p°®[2,400 | 30-48 | 4 c/o S0p
E;""' Diode, Ferrite Asrial, Drille 1{7%| 1s-24 dclo [T80:]9000 | 010 [ 2cio | 3080
assis, an ersonal r Piece, No c/o P
ng, easy to build, full step by I (1) Coil ohms; (2) Working d.c. volits; (3) Contracts; (4) Price
tup instruction. €173 inc. post. (HD) Heavy Duty._All Post Paid. *including Base.
12 VOLT D.C. RELAY
Vﬁll-‘mﬁmc wmh I Three sets cfo contacts rated at 5 amps. 78p incl. P. & P.
250V Ex. GPO. T-;:od Hanuatly I (Similar to illustration below.
ut on, off e iverride g N Vi
;g:‘hn ’I’OA n.n. 1SA "AP' ;Bl:ssOEND)D H' 130 VOLT A.C. RELAYS
abie with solar dial 8%4 du,’ko I Three sets ¢/o contacts rated at 5 amps.
P abo :n.:e )!Op P & P [0p. (100 lots £40-00 incl.
;'41cno SWITC I ‘KEY SWITCH' 230 VOLT A.C. RELAYS
Fittad C'I"' s One set c/o contacts rated at 75 amps. BOXED. Price: 40p.
o b::;;n e 1| P & P Sp (100 lors £3200 incl, P & P.)

INSTRUMENTAL
AUDIO
EFFECTS

SUPER ''FUZZ" UNIT KIT. CONNECTS
BETWEEN GUITAR & AMPLIFIER. OPER-
ATES FROM 9v BATTERY (not supplied)-
ALL COMPONENTS AND PRINTED CIRCUIT
BOARD WITH FULL INSTRUCTIONS. KIT
PRICE: £2:80 posl paid.

CREATE "PHASE" EFFECT ON YOUR
RECORDS, TAPES ETC.. UNIQUE CIRCUITRY
ENABLES YOU TO CREATE PHASE
EFFECT AT THE TURN OF A KNOB. OPER-
ATES FROM 9v BATTERY (not supplied)
COMPLETE KIT OF COMPONENTS WITH
PRINTED CIRCUIT BOARD & FULL INSTRUC -
TIONS. KIT PRICE: £2-68 post paid.

MAIL ORDER ONLY,
S.A.E. ALL ENQUIRIES.

DABAR
ELECTRONIC
PRODUCTS

$8a, LICHFIELD STREET,
WALSAIL, STAFFS, WS1 102

xPO 20'ortln:neu(ﬂl. — s S S Go GED IR EED SER EED SRS G eEs mm S
HONEYWELL" LEVER 230 VOLT A.C. SOLENOID OPERATED
OPERATED MICRO SWITCH [Lp. vaLve )

- |WI“ handle liquids or gases up to 7 pus.i.

Forged brass body, stainless steel core and

spring. $* b.s.p. inlet/outlet. Precision made,

Brm" mfg. Price £1-75. P. & P. 20p.
Special quotation for quantity.

SERVICE TRADING CO

All Mail Orders—Also Callers—Ample Parking Space
Dept. E.E. 57 BRIDGMAN ROAD, LONDON, W4 58B
Phone 0i-995 1560 SHOWROOM NOW OPEN MON.-FRI.
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Personal callers only. Open Sat.
9 LITTLE NEWPORT ST.
LONDON WC2H 7)) 01-437 0579

EX COMPUTER PRINTED CIRCUIT PANELS
2in x 4in packed with semi-conductors and top
quality resistors, capacltors, diodes, ete, Qur
price 10 boards 50p, P. & P. 7p. With a guaran-
teed minimum of 35 transistors. Data on
transistors Included.

SPECIAL BARGAIN PACK. 25 boards ’ir 21,
P. & P. 1Bp. With a guaranteed minimum of 85
translstors. Data on transiators included.

PANELS with 2 power transistors similar to
©OC28 on each board—components 2 boarda
(4 x OC28) 50p. P. & P. 6p.

8 OAB, 3 OAl0, 3 Pot Cores, 26 Resistors, 14
Capacitors, 3 GET 872, 3 GET 872B. 1 GET 875,
All long leaded on panels 13in x 4in, 4 for 21,
P. & P. 25p.

7090 OPIBA'I'!OIALH Awl.runxn TOS

50 oft 85p.
100 oft R0p.
250 MIXED RESISTORS 62p
} and § watt.
150 MIXED HI STABS 62p

., § and 1 watt 5% and better.

QUARTZ HALOGEN BULBS

With long leads. 12V B5W for car apot lights,
projectors, etc. 80p each, P. & P.

GPO EXTENSION TELEPHONES
with dial but without beil. 88p each, P. & P. 80p,
$1:75 for 2, P. & P. 50p.

BARGAIN RELAY OFFER
Bingle pole change over silver contacts 23V to
80V, 2:5k() coll. 8 for §0p. P. & P. Op.

KEYTRONICS mail order only

44 EARLS COURT ROAD
LONDON, W.8 01-478 8499
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It is always fun to prove to yourself how much you
know, hence we have devised this test at the half way
point of Teach-In. Do not worry if you are unable to
answer all the questions, it simply means that you have
not taken in all the information we have given. We will
publish full answers next month so do not write to us
with your answers or queries.

We have tried to set the sort of questions that will
probably come up when you are actually involved in
sorting out practical designs. Ultimately you ought to be
able to answer them all from memory of the principles
involved.

(1) In an electric circuit do electrons flow from the
positive to the negative terminal of the battery or
vice versa?

(2) Which of the following abbreviations are used to
describe the magnitude of current:

(a) mV, (b) uA, (c) pF, (d) uF, (e) A, () nV, (g) kL.

(3) What would you expect the potential difterence
across a 2-2 kilohm resistor to be if 0-01 amperes
were flowing through it.

(4) We can make a voltmeter by putting a resistor in
series with a sensitive ammeter. Does it matter if
the resistor is connected between the positive
terminal of the meter and the battery's positive
terminal or between the respective negative terminals ?

(5) What current do you think would be flowing through
R1 in Fig. 1? If you put another resistor in parallel
with R2 would the current through R1 increase or
decrease?

(6) What would be the minimum power rating of devices
you would use for R1, R2 and R3 shown in Fig. 2?

(7) What would be the maximum power dissipation of
the potentiometer shown in Fig. 3?

(8) The colour codes on resistors are as follows: what
are the ohmic values and tolerances?

(a) Yellow, Violet, Red, Silver.

Ri
Tkl
=
181
tov
whe R2
22k

-
st
R1 R2 R3
Thid 10k 5-6ki1
(4 B
iB
19
whe

ct c2 3
l 0-001F | 12000pF | 10,0000F
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(b) Red, Red, Orange, Gold.
(¢) Brown, Black, Yellow, Silver.

(9) Generally speaking if you wanted a 16uF electrolytic
capacitor having a working voltage of 25V and the
shopkeeper did not have one exactly as specified;
which of the following alternatives would you choose
as being the most suitable.

(a) 16uF 12V, (b) 20uF 4JV, (c) 20uF 15V, (d) 12uF 25V.

(10) You ask the shopkeeper for a 0-154F capacitor and
he gives you one with no markings other than three
coloured bands—reading from the top down to the
black band, Brown, Red, Yellow. Would you (a)
accept it as being correct, (b) reject it politely?

(11) In Fig. 4 which capacitor will charge up fastest when
the switch is closed C1, C2 or C3?

(12) Again in Fig. 4 which capacitor will take the longest
time to charge?

(13) Is D1 in Fig. 5 forward or reverse biased?

(14) In Fig. 6 S1 is a reversing switch that effectively
changes the polarity of the supply voltage from the
battery. Assuming it can be set in either position
calculate the peak reverse breakdown voltage and
forward current the diode D1 must be capable of
withstanding.

(15) If a design called for a diode having a peak inverse
voltage of 75V and a forward current of 0-1 amperes;
which of the following specified devices could be
used with safety?

Reversa voltage Forward current

(a) 100V 50 mA
(b) 50V 50 mA
(c) 50V 150 mA
(d) 100V 150 mA

(16) 1f D1in Fig. 5 was a silicon device and you measured
the voltage across it with a high resistance volt-
meter; would you expect the voltmeter to read:

(a) 9V, (b) 0-6V, (c) zero volts?

Rt
Tkil
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From Abroad

1 have now had the first three
issues of your publication and
find it very interesting. They are
on sale here exactly a month after
publication, which seems a long
time. Also it is difficult to get the
required components as we only
have one stockist in town. Is it
possible to have a parcel of all
components for a project sent
direct from England?

I have made the Demo Deck and
tried the experiments on page
151, January EVERYDAY ELEC-
TRONICS. According to your dia--
grams the positive terminal of the
meter is connected to the positive
terminal of the battery. By doing
this 1 find the needle shooting
across the dial of the meter. How-
ever, by connecting the positive
battery ‘terminal to the resistors
then to the meter positive ter-
minal I get the correct readings.

If the current goes from positive
to negative then surely the re-
sistors should come before the
meter, and if this is the case, then
the positive sign on the diagrams
should be on the other side of the
battery. Please explain.

D. A. Watson
South Africa.

It would seem that you have
inadvertantly connected your
Demo Deck meter across the
battery with no resistors in cir-
cuit. As the current flows around
the whole circuit from positive to
negative battery terminals and
the resistors merely limit the
flow it does not matter where in
the circuit they are.

Thanks for a great new maga-
zine, will be making most of your
projects shown. Envy your low
low prices. OCT71 costs £3 here!!!!

J. Koppard
Wellington, N. Zealand.

At those prices it may be
cheaper to buy from one of the
British suppliers. Unfortunately
we are unable to show the
beautiful grass-skirted Tahitian
girl on the front of the postcard
from this reader!
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Constructive—Helpful !

As a regular subscriber to “big
brother” Practical Electronics,
permit me to add my quota of
appreciation of particular features
in the welcome appearance of
the new member of the “practi-
cals” family.

First, I note the very commend-
able provision of space for readers’
letters. The growth of such a
feature can provide a fraternal,
club-like air. Both constructive
and controversial writers therein
can be respectively helpful or
entertaining.

Myself an octogenarian who has
followed the present hobby since
the first days of the crystal de-
tector and early usage of the now
archaic term “wireless”, which
many qualified speakers and
writers still use, 1 would like here
to submit a small specially chosen
item appropriate to the purpose
of the Teach-In feature. It is
with reference to the definition of
alternating current as frequently
seen in text books and other
sources of instruction in basic
electricity.

The virtually stereotype expla-
nation says, “a current which
flows this way and then that.” To
the uninformed, the nature of
such expression at once conveys a
relatively slow change without a
precise frequency as required for
practical use.

Still, with newcomers and be-
ginners in mind, I would like here
to repeat my comment, earlier
published in Practical Electronics,
which deplored the continued pro-
liferation of semiconductors listed
by retailers.

With every sympathy and under-
standing of the advertisers’ prob-
lems in this matter, a list of over
one thousand code markings for
the identity of the devices being
offered will serve only those
readers who already know pre-
cisely that which they require.
They may at the same time be
aware of the many equivalents
given in a list. It follows therefore
that the ordinary active amateur
constructor is saved frustration
only by the authors of the con-
structional projects stipulating not
only the preferred type of device,
but also where possible, other

alternatives, all of which point to
the need for progressive enthusi-
asts to avail themselves of com-
prehensive data on solid-state
products.

In good humour and intention,
I now turn to the question of two
essentially familiar components—
variable resistors and capacitors.
The more experienced followers
of the electronics cult must have
noticed that many suppliers who
regardless of its specific use, per-
sist in calling the former article a
“volume control”, while others
continue to call the latter “con-
densors” or “condensers”.

Lastly, for those who may not
be aware, there is an excellently
produced, colour illustrated,
twenty-four page booklet issued
by Joseph Lucas Ltd. under the
title, “The Story of Semicon-
ductors.” Whether one knows it
all or not, the lucid manner of
presentation is a pleasure to read.
To conclude, do 1 hear electronic-
ally simulated laughter at my
laboured views?

P. Ashdown
Cheshire.

No laughter from us! We hope
our booklet in the next issue will
help with transistor dala.

Commercial Equipment

I have followed with interest
your magazine since the first
issue and have found it most
helpful and informative. Your
Teach-In articles are an excellent
idea, and in particular 1 would
commend the Shop Talk articles.
These fulfil the purpose of pro-
viding the newcomer with what
he needs to know about com-
ponent buying, something that
other magazines seem to think
he knows already.

However, there is one “gap”
1 think you could yet fill. Your
projects at present are all on the
same theme—construction of
simple self-contained electronic
devices.

No doubt many readers are
interested in these, in particular
the devices for cars such as the
Auto Alert 1 would consider most -
useful since it is not easy to
obtain proprietary devices at
reasonable cost to serve the same
purpose. But would Dbe
interested to see some articles
about ordinary household
apparatus, and simple repairs and
modifications to them. For
instance: What common faults
can one expect to develop in a
radio set and how can one deal
with them?

How can one suppress elec-
trical apparatus that is causing
interference. How to fit a socket
to a television set to make tape
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BRAND NEW LARGEST SELECTION OF SEMICONDUCTORS RETURN OF POST

TRANSISTORS TTL. LOGIC I.C. NEW PRICES
2N3404 3R4p 40310 18y BBX28 3Bjp NKT281 1-11 18-34 1-11 15-34 1-11 13-34
2N3405  4p 40311 #7ip BBX60 88)p NKT01 €7 % o 5 8
2NM14  2ip 40312 30p NKT403 8N7400 090 0ls SN7433 080 O 8NTa: 083 OB
283415 83jp 40814 NKT403 8N7401 20 018 064 008 AN7413 043 041
2N3416  $7}p 40320 NET404 8N7402 090 064 000 8N747¢ 043 04l
2N3417 37ip 4038 NEKT408 BN7402 090 0838 081 BN475 045 064
aN3570 81.85 40324 KK T408 BN7406 080 @ 087 083 BN7476 045 064
2N3572 97}y 403268 NKT451 BN7406 080 088 061 BN7480 070 085
2N3606 74y 40339 NKT459 BN7407 680 288 570 BN481 140 188
IN3606 E7jp 40344 NKT453 BN7408 090 886 8§70 BN7482 087 088
2N3607 84p 40347 Nx'raosran BN7409 990 350 340 BN7483 087 088
2N3702  1lp 40348 NKT613F BN7410 080 100 095 BN748¢ 200 188
283703 10p 40360 NETO4F 8N7411 088 100 098 8N7485 348 840
4NS704  11p 40361 NKTE77F 30p BR7412 048 100 096 BN7486 033 030
iNios  oey 4oa70 KTisl My | BHTOe 689 330 818 SNTelAN 141 110
7401AN 181 1-1
2N3707 11y 40408 NKTI041930y | BN7423 @81 030 018 BN7492 087 084
iNaos gy soute KT | BNviss  ea 8 U ols sNiee omr eat
» 10 8N7494 087 O34
amh  ede, e B O R CR
7470 ¢ - BN7496 -
ON3I15. 41.85 40468A NET20829
2N3716 ‘ﬂl'a 40600 47
anaTel “i:: AC 107 RTINS MULLARD SUB-MIN ELECTROLYTIC
»
7 AC127 NKTe111 CASE range axial lead 6 cash
2N 3854 n:: AC128 A | Values: (uF/V): 084164: 1/60: 1-628; 2:518; 2~6[M; 4/10; 4/40; 5/64;
2N3854A 4749 ACIS4 NKTe0112 0-4/64; 6:4/25; 8/40; 10/16; 10/84; 12-5/35; 16/40; 20/18; 'ml/u; 25/6
2IN3858 74y AC176 971 | 25/38: 33/10; 33/60; 33/64: 40/16: 50 /25 ; 50/60; 64/10: 80/2:5;
2N3855A NKT8118 80/16; 80/25; 100/8°4: 125710; 138716 4; 200/10; 320/6-4.
3:’2’“uu" m :g,voﬁ NKTSOM1
2N38s8  28p ACYI1S SILICON RECTIFIERS
IN38BSA 30p ACY19 NKT80219 .
aN3859 #74p ACY20 » | PIV 50 100 200 400 600 800
2N3859A 88}y ACY3l NKT80313 1A 1:: » 10 g.. 13 16
2 » - — » =
IN3888 8180 ACY28 NKT80214 6A — — ssp 3p 3y 3B
2N3877 40y Wiy 104 — Sp i 8 T S8bp
2N3877A 40p ACYdl NKT80215 154 — U 8@b e ooy 970
3000 374p ACYdd iy | 384 W Ny 810 50
2NI000A AD1 NKTS80216 1 amp and l amp are plastic encapsulation.
T -
A AN PR OIR oMb N B S B D mage
» » » INS4A 1 AAllD 7 BAX18 0
2N3906 $74p AFl08 48tp BFIS4  $5p GETIl9 209 OC4 R & R R BEBRER BERLRY
2aNe0sA 174p AF1l4  25p BFIA5 4%}y GETI20 §8jp OC2B INote AAZIS 189 BAYSL 7 S »
2N4069 10p AF115  85p BFIs¢ 17j)p OET6? 1:2 0C28 1N 6097 3’ AAZIs 1 BAYSS by 040 100
2Ne080 1234p AFl16  2Sp BFI95  16p ORTS80 oc28 1864 7 AAZ17 109 BY100 16p 0AdT B
3 2N061 13jp AF1l7 25y RFIse  dajp OETSA7 309 OCI 18113 1 BAL0O 16p  BY103 89y  OA70 7p
IN2193A 48}p 2N4082 13ip AF118 @34p BFI97 48}y GETS89 28}p O0CIS 18130 BAloS $6y BY122 470  OA7s 10p
aN2194A 30p 2Na244 47jp AFII9 BFI198  48{p GETS% $Mjp OCI6 8121 14y BAIlO 36 BV1% A% 79
9IN2217 :a. IN4I85 17jp AFI24 :B: BF200 58{p GETS08 §%4p OC41 18130 8 BAll4 18 BY126 18 0A81 8
INI318 p 3N4288 174p AFI20 BF22¢ 1dp GET807 s8jp OC42 s 1 BALIS 7 BY127 173 oA 1
aN7219 88y 2N4287 17jp AFI26 RF225 10p OETS08 £834p OCH 18123 18y Bala 10y L 9a%
aN S6p 2N4388 17ip AF127 174p BF237  28p MJ400 81074 OC4s 18020 7p BAl42 17 BYX10 82p 0A91  Tp
aN2221  Sp 2N4289 174p AF1SV  $7ip RF238  33p MJe20 8118} 0Ces e Balet 189 BYZ10 by one
aM2232 384290 174p AF178  48§p BF244 S8y MJ4n @18 OCIO0 8 | 1893 1 BALG 179 BYZ1: 880 04200 75
aN2370 474p 3N4291 17jp AFI79 78jp BFWEl 47jp MJ430 #1.08f OCI1 18940 bp BAlSe 18 BYZ12 80p 0A202 10p
3N2297 80p 2N4297 13ip AF180 §Sjp BFX12 884p MJ40  98p OCT2 gz. BAXTs & BYZ1S 8 P
SN2388 17}p 3N4303 47jp AFI8L 48}y BFI1I na: MJ4S0  97}p OCT4 »
aN2369 17¢p 2N6027 Bfip AF239 4Sip BFX29 MI481 8188 OCI5  8hy
amun 1749 2N8028 874p AF279 474p BFX30 30p MJ490 £1.00 OCIe ln: BRIDGE RECTIFIERS
2410 483p 3INB029 47ip AF280 G@8jp BPX41 374p MJ401 £1.874 OC?7 “SCORPIO” CAP
ﬂ!m! 27l 2NS030 4Sjp AF211 38ip BPX44 374p MJ1600 £217¢ OC8I 209 DISCHARGE IGNITION A.PIV A.PIV
9N2484 28ip 2N5172 1%ip ASY26 $5p BFX88 §7jp MJE30 @3jp OCSID sn: SYSTEM 1 100 g7p |4 80 0p
3N2530 #84p 2N56174 BEip ABY27 874p BFX84 $5p MJIES20 0oCcss (As printed hp;_.." 14160 §7p | ¢ 100 7%
3N2540 28yp 2N5176 B2ip ABY28 #74p BFX83 88}p MJIES21 0oCs4e [ 71> ‘Com it £10.60 A 4 €00 Y
aN2613  88p 2N5176 45p ABY29 $7ip BFXse MPF102 48}p OCI139 38}p plete k t g o -
aN2614 38 2NB232A 30y ABY BrXer s7ip MPPlO Bip OCIO  ab P. & P. “P- 2 200 4lp |8 200 90y
aN2646 §84p 2NG245 45p ABYS0 25p BFXSS 86p MPFI04 874p OCI70 2 00 4ep |l 6 600 @m0
i T R
IN3711 p 2N6249 » 4
TR B0 INeves suls ABves ssyp BrY10 sty NKT001 471> OCH01 oo | pn YRMSTORS (SCR) . | MULLARD C230 M/FOIL
INmls e NG 4878 AL £1:36 BFY1l 48ip NKTI12¢ d2jp 0C202 78 | 4 s % in, | CAPACITORS
2N2714 IN5267 #348F ABZ21 dS{p BFY17 SSip NKTI25 g74p OC203 d%by | (4 galp z: ? | o001, 0023, 0033, 0:047 3p sach
aN2865 @ajp 2N5306 674p BCI07  10p BFPYIS 38jp NKTI26 g74p OC204 » |74 2" ab wip ."t' 0-088, 0-10 .. 4y each
2N2904 IN6306 40y 08 10p BFYI9 ag NKTI28 $7jp OC205 TICAT 0.6 amp. 200 ",—4'“’ » | ous, on osa . Bp each
2N2904A un 2N5307 87)p BC109  10p BFY20 41480 NKTI35 874p OC207 989 | 100 12 amp. 100 PIV 78p 047 . »
2K2005 $7{p 2Ns%0A 87jp BC113  18p BFY2l 48jp NKTI&? aa: ocP7l  a%4p | aNssas at B84 0-68 o 11p
mmu 2N5309 68jp BCIIS  16p BPY24 » NKT210 ORP12  60p D 1u¥ BE N SE 14
N2906 2N5310 42ip BCIISA 186p BFY2s 25p NKT211 30p ORP61L  §0p VEROBOARD - 1-5uF .. 0o 0o 1y
9sm4n 9N5364 $74p BC118  10p BFY26  20p NKT212 30p PS46A 2% BpF .. L %
2N290 2IN5355 874p BCI2) 20p BFY2® 80p NKT213 TIBS4 82p 0-18 0-1
nnma 16p 2N56336 334y BCI22  20p BFY30 60p NKT2i4 sajp TIS4s 879 | , .. Matrix  Matrix WIRE-WOUND RESISTORS
aN2924  16p 2NB34s c7z. BClas  #0p BFY4l 50y NKT215 sajp TIs4s  10p | 20 > 3iin 17 %
3N2925 16p INS366 38y BCl26  30p BFY4s e34p NKT216 874p TIBw  10p | T4 X 58 Ny Wy 35 watt 8% (up to 370 ohme
2N2926 2N6387 §7jp BCI40 87jp BFY50 p NKT217 d8{p TISd8 1 e 6 20y oaly). 79
Green 14p 2N5457 8$7)p BCl47  10p BFYS1 Shp NKT219 TIS47 1y | Sin oy b 5 watts 8% (up to 8-3k() only), Op
Yellow 18}p 28005 789 BCl48  10p BFY52 p NKT223 m7jp TISes 13y | § 7‘;.( in) .':’ 10 watt 8% (up to 25k() only),
maou"“' 28102 nl: %}:3 1;:' gﬂﬁh s;" :5% 2 5 35333 }":3' ngm‘fmo 0w e e ——
» » » »
aN3014 38jp 98103 28y BCIST  80p BFY7H NETi® '3b TISSI 1gjp | Fin Insertion Tools (-1 aod -15 POTENTIOMETERS
' NNl M) Tl sty Bolss ity BEY)T iy NKTae e Tises iy o S
4 » » 'l » . and Lin., less switeh, 18
2N o 28502 1 @l BRYM Gl NKTuo g Tisw s OPTOELECTRONICS Tog el "t erih i, "36p.
2N3133 90p 28508 87ip BCl67  1lp BFW5S 974p NKT241 r‘g T1861 MINTTRON 30157 SEVEN Wire-wound Pots (3W), 389
3N31s4 30p 3NS83 i1 1 BFW59 NKT242 TI862 ln: SEGMENY INDICATOR 88-00 Twin 8terec Pots, Leg.
aNs1ss  sbp 3IN128 11p BFW6o NKT243 @8jp TIP29A 1L 300 LIGHT ENTPTING Muf':{;"
2N3136 Ssp 3N140  774p BCl69B 11p BPX25 NKT244 1;‘: TIP30A 00y oD (RED) 7
aN. s5p 3N141 78p BCl69C 18p BPX29 8180 NKT4S TIPNA 68}p (RED) 769 PRESETS (CARBON)
2N3391 80p 3N1é2 170 184p BPY10 NKT261 90p TIP32A 78p B9060 PHOTORESISTOR 38p o1 Watt 8  VERTICAL
M s g mn W ae m oo w T, HEM R
2 » » *172 » » i
i UL BB B B SR M R onalSl | MRS mIE_h e
INI394 » .
IN3402 23ip 40251 3%y BClaz  08p BBX26 NKT27 8y TIP3A sses | foit 3-1e VLAWY | THERMISTORS
aN3603 284p 40309 $8{p BCls4 1lp B8X27 474p NKTII8 9% it 5% 119, RS3 (8TO) 81.274  VAS706 98p
Post & Packing 13p per order. Europe 25p. Commonwaalth (Air) 65p (MIN.) w 29, M/O &. K161 (1k) _18p VA1077 3%
Mluhm( :hlrg e (audio transistors only) 15p extra per pair. watt 10%, 8ip. {W & §W Mullard Thermistors aleo ia
Prices subject to alteration without prior notice, 2 watt 10%, 89. E12 Beries. stock. Pleass enquire,

Tel. 01-452 °|‘|/2/3 A. MARS HALL & SON Send 15p for Comprehensive price lists CALLERS WELCOME
Telex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 ™ it ™
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recordings from the sound
channel? How does one acquire
circuit diagrams and service
sheets for radio sets etc?

Another point in the diagrams
accompanying the projects, the
dimensions in inches, quarters
and eighths strike me as a bit
archaic, in view of the fact that
most of the electronics industry
works in metric units. If you must
use inches, could you not use deci-
mal fractions, e.g. 2-7in.

Finally, I would like to record
my appreciation of the excellent
drawings, photographs and
general layout of the magazine.

Wishing your magazine every

success,
M. D. McMahon
Middlesbrough.

The subject of servicing, repair
and alteration of commercial
equipment is a vast one and often
individual items must be described
separately. Thus we cannot and
will not be able to cover such
subjects.

Taking your point about metric
measurement, we feel that most
readers would prefer to use the
conventional system, but we are
always pleased to receive com-
ment—so what do other readers
feel?

When I saw the title of your
magazine on the bookstall I—
foolishly as it turned out—
assumed that it would contain
some reference to “electronic-
flash’’ a piece of apparatus used
by thousands of photographers
both amateur and professional.

But nowhere in your pages—
either editorial or advertisement
—is there the slightest hint that
such things as flash-guns exist.
Of course your magazine is not
the only offender. I wonder
whether there is some conspiracy
to keep circuit diagrams and
maintenance of electronic flash
systems out of reach of the public
so that ‘“repairers” can go on
fleecing us.

As you undoubtedly know there
is a tremendous sale on these
relatively simple pieces of
equipment. Consequently there
must be many people like myself
who use them and would welcome
some details of construction and
maintenance and the names of
suppliers who could provide the
necessary components.

I do not know whether my
letter is useful as a contribution
to your letters from readers page.

H. A. Williams
Swansea.

Designs for flash guns are
within our scope but supply of
the flash tubes is not so easy at
present. We are not able to cover
the design and maintenance of
commercial flash guns.
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Capacitors

I have just completed my first
circuit—your Snap Sequence In-
dicator—and, guess what? It
worked! Thanks mainly to your
helpful Teach-In series.

As a complete beginner I have
managed to understand what has
been said so far, but then came
Capacitors and there my enthu-
siasm cooled down a bit.

I am not mathematically-
minded and think it would be
helpful if you printed a few sums
in full to show how to arrive at for
example, 0-01xF, as I am not
sure how to change pF’s into uF’s
etc. Also I have not seen nF on a
capacitor but in my catalogue a
lot of capacitors are shown in mF.
Please advise me what this stands
for as I can find no mention of
same in your Teach-In series.

Please could you advise me
whether metallised polyester
capacitors are suitable for all
applications where electrolytic
capacitors are not specified.

I hope you may be able to con-
sider this letter for your letter
page as I am sure there are a lot
of home-constructors who, like
me, find looking for the right
capacitor in acatalogue extremely
difficult owing to the wide range
of types, voltages, etc. available.

B. Way
Isle of Wight.

Cavpacitors are wusually desig-
nated in pF, nF and pF, these are
millionths of Farads (= 1,000,000)
thousandthsof millionths of Farads
(+ 1,000,000,000) and billionths of
Farads ( +1,000,000,000,000). Thus
to change from pF to pF divide
by 1,000,000; hence 10,000pF=
0-01«F. To change from pF to
pF multiply by 1,000,000; hence
0-154F=150,000 pF. The use of
nF is rather restricted and will
probably be seldom encountered.
If a manufacturer or supplier
quotes mF he means pF.

Metailised polyester types are
suitable for all our projects unless
specific types are given and pro-
viding the specified value is avail-
able.

Q. and A

As a follow up to D. Hill's
letter in the February issue of
Everypay ELECTRONICS, I wish to
endorse his suggestion of a
Question and Answers section.
Readers’ Letters and Shop Talk
are most helpful, but with a
Question and Answer section
short and to the point, more
information could be conveyed,
e.g. your abbreviations section is
a perfect example as, to a be-
ginner such as myself, a quotation
such as s.r.b.p. is double dutch.

Belated congratulations on your
magazine, which through the
Teach-In series gives a welcome
lead-in to electronics.

W. McLintock
Londonderry, N. Ireland.

It seems that a number of
readers would like such a page
and we will be looking into the
possibility of including this item
in future.

No Waa!

I am writing to you to see if
you could possibly help me. In
this montld’s edition of EVERYDAY
ELECTRONICS, you featured a cir-
cuit for a Waa-Waa Pedal, which
I have built, but unfortunately I
cannot get it to function properly.
Every time I. press the pedal
down, all that happens is that I
get a very slight increase in
volume, and when I bring the
pedal back, I get a slight decrease
in volume.

I have checked the circuit that
many times now that I am begin-
ning to give up hope.

R. Templeton
Melton Mowbray.

If you have checked out the
circuit, paying special attention
to transistor lead connections and
capacuor polarities, and every-
thing is correct, then we suggest
that you expertment with the
value of capacitor C2 (part of
the filter network) as its value is
critical.

If, for example, its value is
too low due to a high tolerance
figure, then the peak of the filter
characteristic curve, Fig. 1 will be
at too high a frequency—-beyond
or at the top end of the guitar
upper scale.

Try increasing the value of
C2 in small steps. This can be
done by placing a capacitor
across the one already in circuit.
Capacitors in parallel are addi-
five.

Astron

May I as a complete stranger
to the world of electronics, con-
gratulate you on your magazine
EvERYDAY ELECTRONICS. I have
followed with interest your maga-
zine from its conception, especially
your Teach-In. 1 dared not
experiment with anything you
published in case I made a hash
of it But after following your
instructions on how to build the
Astron radio I was honestly sur-
prised with the results I achieved.

James McFadden
Belfast.
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YATES ELECTRONICS

FLITWICK) LTD

RESISTORS

W Jskra high stability carbon film—very low noise—capless construction.
W Mullard CR25 carbon film—very small body size 7:5 x 2:-5mm. 4W

!

10% 6p
Quantity price applies for any selecuon Ignore fractions on toul order.

DEVELOPMENT PACK
05 watt 5% Iskra resistors 5 off each value 4-7(2 to 1MQ.
E12 pack 325 resistors £2-40. E24 pack 650 resistors £4-70.

POTENTIOMETERS
Carbon track S5k} to 2MQ, lo
Single, 12p. Dual gang \uereog

W, lin W)

or linear (log
. switch 24p,

40p. Single D.

rie wire und. §W 2%, Electrosil TR5. uF, 0-47u
Lriswireswaund $Wi2%% Values Price 160V, 01 o e B 022uF. 0-0334F. 0-047uF 0- 0684F. 3p. O 1uF 34p. O- ISuF.
watts  Tolerance Range available 1-99 1004 . 0:22uF, 5p, 0-3IuF, 6p. 0-47uF, T4p. 0-68uF, 11p. I-0uF, 13p
4 sy 4.76_2."4() 24 |-0p 0-8p MULLARD POLYESTER CAPACITORS €280 SERIES
+ 109 3-IMQ-10MQ El2 1-0p 0-8p | 250V P.C. mounting: 0-0luF, 0-0{5uF, O- OZZuF Jp. 0-033uF, O 047uF 0-068uF
N 207 10011 EI2 1-5p 3-0p | 3p. 0 1uF, 4.0, |55n= 0-22,F, Sp. 0°33uF, 64p. 0-47uF, 84p. 0-68uF, 11p. | -0uF, 13p
) ] 10-3-9Q 12 1-0p  0-8p | I'SuF, 20p. 2-2uF,
! 597 4-70-1M0 EI2 1-0p  0-8p
4 Q 12 5:50 | MYLAR FILM CAPACITORS 100V,

C.W.0O. PLEASE. POST AND PACKING,
PLEASE ADD 10p TO ORDERS UNDER €2
Catalogue which contains data sheets for most of the
components listed will be sent free on request.
Sp stamp appreclated.

10% DISCOUNT TO ALL CALLERS ON SATURDAYS

DEPT. E.E.

ELSTOW STORAGE DEPOT,
KEMPSTON HARDWICK,
BEDFORD,

MULLARD POLYESTER CAPACITORS €296 SERIES
400V: 0-00IuF, 0 OOI F, 0-0022uF, 0-0033uF, 0-0047uF, 24p. O 006BuF 0-0luF,
g g;SuF OI 022uF, 0 uF 3p. 0-047uF, 0-068uF, 0- tuF, 4p. 0- 15uF, 6p. 0-22uF, T4p-

CERAMIC DISC CAPACITORS
0 OOI;AF 0:002uF, 0-005uF, 0-0luF, 0 OluF 100pF to 10,000pF, 2p each.

24p. 0°04uF, 0 OSuF 0-068uF, 0-1uF, 3¢p.

ELECTROLYTIC CAPACITORS——MULLARD C426 SERIES

(uF/V) 10/2-5, 40/2-5, 80/2-5, 160/2-5, 320/2-5, 500/2-5, B/4,32 /4, 64/4, IISH 25 4
400/4, 6-4/6 4 25/6 ¢ 4 50/6 -4, 100/6-4, 200/6-4, 320,_6 4, 4110, I6ll0 32/10, 645]0
125/10, 200“0 2- 5Il6 10/16, 20/16, 40,!6 80, I6 125/16, | -67 /25, 6-425, 12-5/25
%g/%i, 32 25 80/25, 1/40, 4/40, B[40, 16/40, 32/40, 50/40, 0-64/64, 2-5/ 64, 5/64, 10/64

SK.ELETON PRESET POTENTIOMETERS
Linear: 100, 250, SO0} and decades to SMf). Horizontal or vertical P.C.

mounting (0" | matrix). 400/16, 64010, 1250/4, 1000/6-4, 1600/2-5, 12p. 160/64, 250/40, 400/2-5, 64016,
Sub-miniature 0 IW, Sp each. Miniature 0:25W, 6p each. %2885‘:0 '20;)8 I'g ‘lggoogn‘s'zsoon 5, 1Sp. 250/64, 400/40, 640/25, 3200/4, 1000/186,
SEMICONDUCTORS e -

7 BC |08 op [ BFYS2 121p ] OC7I 12, IN4006 12, ELECTROLYTIC CAPACITORS Miniature P.C. mounting Sp each.
ACI Ielncios o lRbi 1R1SER 13t | iNesss 128 | wsFwi: o713, soiiz, 100/13. 200712, 5725, 10725, 25725, 100/25.
fm iBiie uBleee aeloc Rl v
ACI28  12p 48  13p P P » | VEROBOARD ACK PLUGS AND SOCKETS
ACI31 12p | BCI49 13p | OA8S 7p | OC82D 12p | 2N2926Y 9p 0.1 018 _{Mnd"d screaned  18p 2 Smm insulated A
ADI40 50p | BCIS7  14p | OA90 sp | ORP1Z  50p | 2N2926G 10p | 24 x 33 220 17| ongargacieaned 1 10D eI omm ipulated 2
AFl14 20p | BCIS8 14p | OA9I Sp | (N400) “6p | 2N3055  60p 21,5 24p /[ $Tandird insulacad © (o, Jiamm Insulseedl - B0
AFIIS  20p | BCIS9 14p | OQA202  7p | IN40O2 10p | 2N3702 13p | 33 x 3} 24p 200 | Seamdard sockec 155 2 emm soakcn s
AFl16 200 [BFI79 32p| OC26  43p | IN4003 10p | 2N3703 M| 3jx5 28p 28p | 3randard sock 15§ 2asmmisocket 2
AFII7  20p | BFYS0 22p | OC44 12p | IN4004 10p | 2N3707 13p | 17 x 2 750 570 SO L4 miBoaKe. P
BCI07 10p | BFYS) 22p10C4s  12p | IN40OS 12p | 2N3I711 0P |1x31 100p 78p | D.1.N. PLUGS AND SOCKETS

TN T AT
-_— 4 . 3
ZENER DIODES LINEAR IC’s (DIL) DIL SOCKET :;:;i }:::::; = :g: 4 s) screancdible Viplmetnc
400mW 5%, 3-3V to 1OV, I5p. | 709 50p 74l 50p 14 and 16 pin 6 way screened cable 22p/metre
710 S0p 748 50 16p 2§ x 5 (plain)  — 11p % G
2 - 24 x 3% (plain) 1p
Pin insertion tool Slp 51p

BRUSHED ALUMINIUM PANELS Spot face cutter  42p 42p | BATTERY ELIMINATOR £1-50
12in x 6in=28p; 12in x 24in=10p; 9in x 2in=Tp. Pkt. S0 pins 20p 20p | 9V mains power supply. Same size as PP9 battery,

MULLARD C437 SERIES
100/40, 160125, 250/16, 400/10, 640[6 4, 800[4 1000/2-5, 9p. 100/64, 160/40, 250/25,

BASI

The New Picture-Book’way of learning

ELECTRICITY (5voLS)
ELECTRONICS (6voLs)

You'll find it easy to learn with this out-
standingly successful NEW PICTORIAL
METHOD—the essential facts are explained
in the simplest language, one at a time, and
each is illustrated by an accurate, cartoon-

the latest research into simplified learning
techmgucs This has Hproved that the
PICTORIAL APPROACH to learning is the
quickest and soundest way of gaining mastery
over these subjects.

This carefully pianned series
of manuals has proved &
valusble course in t
technicians in Electricity,
Electronics, Radio .n(i
Telecommunications.

WHAT READERS SAY
“EXCELLENT PUBLICATION"

“Thank you for the excellem publication:
type I have ever come across’

the best in form and
T.L.O.. Shanklin

‘“‘READABLE AND INTERESTING”

“The Manuals are so readable and interesting that 1 do not think
this magazine does full justice to the wonderful contents.’
S.T.P.. Bangor

*“REAL HELP”
I find the Basic Manuals the best in their class and a real help in my
work in phototype electronics.”

C.L.P., Cardiff

POST MOW FOR THIS OFFER !

gsaTBCH-PRESS PUBLICATION

type drawmg The books
| LR R L R L RN RNN R JINERNRER N J]

are based on TRY IT, IS TO PROVE IT

To The SELRAY BOOK CO., 80 HAYES HILL, HAYES, BROMLEY, KENT BR2 THP
Please send me WITHOUT OBLIGATION TO PURCHASE, one of the
above sets on 7 DAYS FREE TRIAL, I will cither return set, carriage paid,
in good condition within 7 days or send the following amounts. BASIC
ELECTRICITY £4.50 Cash Price, or Down Payment of £1.00 followed b

4 fortnightly payments of £1.00 each. Total £5.00. BASIC ELECTRONICg
£5.40 Cash Price, or Down Payment of £1.00 followed by $ fortnightly
payments £1.00 each. Total £6.00. This offer applies to UNITED KINGDOM
ONLY. Overseas customers cash with order, prices as above.

Tick Set required (Only one ser allowed on free trial)

BASIC ELECTRICITY [ | BASIC ELECTRONICS [ ]
Prices include Postage and Packing.

Signature

(Il under 21 n(natun nqu:nd of parent or guar ian )

NAME .

BLOCK LETTERS
FULL POSTAL
ADDRESS

Everyday Electronics, April 1972



e

USED !XT!NQIV!I.V BY INDUSTRY, GOVERNMENT DEPARTMENTS,
DUCATIONAL AUTHORITIES, ETC.

@ LOW COST . QgICK DELIVERY

THER RAN

OVER 200 RANGES IN STOCK
GES TO ORDER

NEW

CLEAR_PLASTIC

GGSEWII

]—'——"—‘ METERS METERS
TYPE S-80
\ TYPE SW.100
100 x 80 mm. | 80 mm.
square fronts
20V.D.C... 2310 |BO0uA ...... 2320
80pA ... 2360 B0V, D 2310 | 30- 0—50‘4A 2310 . 2200
M—O-Wu.\ 2348 300V. D 2310 1003A ... 8276 . 8360
2320 1amp. D.C. 8310 lOO-o—lOOuA“ 10 1 unp D C 2800
IOO—O-IOOuAﬂ 45  5amp. N.C. 8310 |500uA .... 8300 Bamp. D.C. £2-60
BOOuA ... 83:36 300V. AC. 2310 ImA ...... 8360 300V, AC. 8360
1ImA ...... 43-10 VU Meter.. #3-78 | 20v. D.C... 8360 VU Meter.. $3-87

DESIGNS!

! BAKELITE PANEL

“SEW" CLEAR P

Type MR.G5P, 4}in. x 43in. fronts.

. 12:80

. 42:80

. 4280

£2-80

. 2280

. 4280

. 5290

. 4280

.. 2280

150V, D 4280
300V, l) . 1280
18V AC. .. 8280
300V, A o £22-80
8 Meter 1.\ £2-87
VU Meter.. £360
1 amnp. A.C - 3280
5 amp. A.C.* £2-80
10 amp. A.C.°22-80
20 amp, A -80
10 N 30 ap. 22-80

Type MR.SEZP. 2{in. square fronts.

BpA ..., 4310 | 10V, l)(‘ . 2200
30-0-50uA 4260 . 2200
100uA .... 82:60
100-0-1004 A £2-80
B00uA ... 5830
imA ...... 82-00
SmA . 48-00
10maA . #2-00
S0maA . #3-00
100mA . 88-00
S00mA . 8200 | 00
1 anip. . 8800 | 20amp. A.C.°$2-00
5 amy. . 8800 ' 30 amp. AL 2R M

'l‘n. MR.GSP. 3}in. x uln. tronts,

S0 23 . 2250

ao—o -50pA 4276 . 2220

... 2278 . 2380

|oo—u-1oouAnu . 32-%0

P . 4220

. 2240 . 4230

2220 . 4230

£2-30 £2-30

. 2220 . 88-30

. 22-%0 . 42-30

D 8280 |8 Meter 1ma 8287

. 8220 | VU Meter.. 53-87

. 52-%0 43-20

2290 £8-20

£2-20 .*52-80

.. 5230 2220

i5 amp. .. 1290 2230

20 amp. .. 8220 £2-90

30 amp. .. 82-30 .*42-80

50 amp. .. 22-60 *22-80

5V. D.C. .. 8820 | 30anip. A.C.°22-20

*MOVING IRON—

ALLOTHERS MOVING COIL

Please add postage

SEW EDUCATIONAL
METERS

Type ED.107. Sise
overall 100mm x
$0mm x 108mm.
A new range of high
quality moving coil
instruments ideal
for achool experi-
ments  ant other
bench applications.
3" mirror scale. The
meter movement is euily accewlble to
internal g. Avaliable

In the following ranges:

20V d.c. . 24-40
50V de. .... 2440
300V d.c. ... 8440

Daual range
B00mA/SA d.c.84-65
BV/60V d.c... #4-65

LASTIC METERS

Trpe MR.38P. 1 21/3%in. square fronts.
o ot v o 0l 200maA . ... £l

¥ 300mA .... 8160
B500mA ... ll 0
T30mA ...

mpasmpemmpEEEEE:
32288222848 222828

]
o

=
2

8 Meter 1inA ll 70
VU Meter.. £210

IBMP fin. uun tronts.
. ... 817

BOOA 2178
300°0 “300,:A £1-70
ImaA . 2170
. ITR Y
| [ITEY
30mA .
100m N .
300mA .
1 amp ..

70
30 amip. A.C.*41-70

"SEW" BAKELITE
PANEL METERS

' Type MR.65. 84in. square fronts.

ll70

2196

1196

. 8196

. 81:96

1-86

186

1-96

1-96

' 1-96

1%

£1-96

. 4376 98

23-35 -0

. 4236 -95

825 g

21-96
2196
196
21-98
2195
£1-96
. 8188

EDGWISE METERS

Typs PE.70. 3 17/32in. x 1 15/38%ia. x
in. deep.

24
WA ... $310 | 500uA .... 8276
30-0-80uA 5-00 1mA ...... 8348
300V. AC. 8348
100-0-1004A 4390
20034 ik 4 VU Meter.. $3-40

Send for illustrated brochure on SEW
Panel Meters—discounts for qoantities.
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ROUND SCALE TYPE PENCIL TESTER
ODEL 75.48

®

BKYWOOD SW-500
BOK Q/Volt. Mlirror
ascale DC Voita
[ X 6[:[ 12/80/300/600.

Cnrrent 20uA/6/

600m Resistance
lOKIloOKIl Meg/10
Meg. Decibeis — 20
to +57 db. £7-50.
P. & P. 15p.

Completely portable, simple
to use pocket sized teater.
0/3/30/300V  AC
and DC at 2,000 o.p.v.
Reaistance 0-20K ohns.
ONLY #1-97 P. & P. 13p

$70 WTR MULTI-

Peatures A.C. curren!

ranges. 20,000 o.p.v.

ol- un . a/lolw/m/.wo

on n/lo/wmo/wo/

OIBOHAIIIIOIIOOKAII/III
p DC.

OIIMIAIIIIO Amp AC
0/BK /BOK /500K /5M 3/
S0MEG,

~20 4 62 db
818, P. & P. 206p.

TE22 SINE SQUARE WAYE
AUDIO GENERATORS

8ine: 20cpn to 200
kc/s on 4 banda.
Bquare: 20cps to
30 kefs. Ooutput
impedance 5,
ohms, 200/250V.
A.C. operation,
Supplled brand
new and guarano-
teed with lostruc-
tlon manual and leads. $17-60. Carr. 37}p.

TE-20D RF SIGNAL GENERATOR

Accurate wide range aig-
nal generator covering
120 Kc/a-800 Mc/s on
8 bands. Directly cali-
brated Variable R.F at-
tenuator, audio output.
Xtat socket for calibra-
tion. 220/240V. A.C.
Brand new with instruc-
tions. $18. Carr. 87}p.
Bize 140 x 2153 x 176
mm,

BELCO DA-20 SOLID STATE
DECADE AUDIO OSCILLATOR

New high quality port-
able instrument. 8ine
1 Hz to 100 KHz.
Bquare 20 Hz to 20 KHx
Output max + 10 4B
(10 K ohms). Opera-
tion  220/240v. A.C
8ize 216mm x 130mm 2
120mm.

Price $27-50. Carr. 25p.

$40° Wide Angle 1mA Moters

MW1-6 60mm square 2397}

MW1-8 80mm square 2497}
P. & P. extra

TRANSISTORISED L.C.R. A C.
MEASURING BRIDGE

A new portable
bridge offering ex-
cellent range and
accuracy at low
cost. Ranges: R.
10Q-11'1 megQd
6 Ranges +1

.1 4 H - 111
HENRYS 6 Ranges? = %, C.10pF+ 1110mFPd.
6 Ranges 4 2%. TURNS RATIO 1:1/1000-
1:11100. € Raxges + 1% . Bridge voitage at
1.000 cps. Opsrated from 9 volts. 100uA.
Meter indicati>n. Attractive 2 tone metal
case. Size 7§ » 5 x 2in. 220. P. & P. 25p

MULTIMETERS A~ EVERY purpose/

HIOKI MODEL 720X
$0,000 O.P.V.

Overload prowcmn
5/28/100/500/1000 VI
10/60/260/1000 V AC.

80 uA/260 inA. 20K /2 niex
ohm. —8 to + 6idb,
24:97. P. & P. 18p.

Mode] 8-100TR MULTI-
METER TRANSISTOR
TESTER 100,000 o, i v.
llllol SCALE OVER-
LOAD PROTECTI

OoN
0/ 1‘2—' 6/3/12/30/120/600
DC.

0[0[80[120[600 V. AC,
Oll"IGOOuAIl"ISOOH Afl2

. DC.
OIIOKII MEG[100 MEG,
=120 t» + 30 db,
001 ~ -2 mfu.
Transletor tester mearures Alpha, beta and
leco. Conminlete with batteries, instructions
and leads. $13-80, P.P. 25p.

m MODEL TW-50K 4+
mirror scale, BOK’IJ\DI
-C. .C.:

oits: 3,
| 128, 250, 500 1000V 'D.C.
annl 23, B0uA, 2-3, 5, 25.
30, 250, WOmA. 3, 10 amp,
Rexixtance: 10K, 100K, 1 MEG.
' 10 MEG (. Decibels: ~20 to
+81-5 dB. £8-50. P. & P. 17}p

HT100B4 MULTI-METER
Peatures A.C. current
manges. 100,000 o.p.v.
Mirror Bale Overload
protectio

0[ BI? BIlOIMI"MIMI

o/z 5/10/50/-'50/1000 v

Al

0/10/25004/2-3/25/250

MA/10 Amp DC.

10 Amp AC. 0/20K /200K [2MEG /20 MEG
~20 4 62 db. 41250, P. & P. 25p.

RUSSIAN 22 RANGE MULTIMETER
Model U437 10,000 o.p.v.
A first class versatile in-
strunient manufactured in
U.88.R. to the highest
standards, Ranges: 2-5/10/
50/250/500/1000v D.C. 2-3/
10/50/250{300/1000v A.C.
DC Current 100 wA/f1/10/

istance

100mAJlIA. en i

300 ohmin/3/30/300K /SM Q.

Complete with batteries,

tut Ieul-. instructions and
y steel carrylug case.

OL'R PRICI-, 2597 P. & P.

25p.

T0-3 PORTABLE OSCII.LOSCOPE
tube. Y amp. Beasitiv-
Ity 0-1v p-p/CM. Band-
width 1:3 cpe-1-8 MHz,
Input lmp. 2 meg  33pF
X amp. sensitlvity 0-9v.
p-p/CM. Bandwidth 1.8 cps
-800KHz. Input imp. 2

Synchronization.
external. Itluminated scale 140 x 215 x 830
mm. Weight 13} b, 220/240V. A.C. S8upplied
brand new with handbook. £87-50. Carr. 30p

1
Can be panel »
bench mountesl.
Basic meter mea-
sures 1 volt D.C.
but can be used to measure a wide range of
AC and DC volt, current and ohms with
optional plug in carda, 8pecification: Accu-

racy: 4+ 1 digit. Resolution: ImV.
Number o( dlglu 3 plus fourth overrange
digit. Overrange: 100% (up to 1-999). Inpus
impedance: 1000 Meg ohm. Measuring cycle:
1 per m.oml \dhutment Auwmuc zero-
ing, full scale agalos
n!ennce voltage. Overload: to 100v D.C.
Input: Pully ﬂu‘!lnl (3 poles). Input power:
110-230v. 50/60 cycles. Overall size:
Bjin. x 2 ls[lﬂin x 8 3/16in. AVAILABLE
BR\ND NEW AND FULLY GUARAN-
TEED AT APPROX. HALF PRICE.
$49-97. tarmr. 80p.

$30V/240V SMITHS
SYNCHRONOUS GEARED
MOTORS

Rullt In gearbox. All brand
aew and boxed 60 RPM CW;
30 RPM CW; 2R/HR ACW;
3R/HR CW; BR/DAY CW:
10 RPM ('W 50p
Poat 120.

each,

G. W. SMITH
& CO (RADIO) LTD.

Also see next two pages
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SEMI-CONDUCTORS/VALVES

ALL DEVICES BRAND NEWAND FULLY GUARANTEED

Transistors |2N3415 22p 2N5458 85p|BC114  15p BFW90 22p NKT219 30p J Integrated FJHI01 25p 8N7430 20p VALVES
2N3416 £7p 2N6450 40p BCI15  15p| BFWol 20p! NKT223 270 [ Circuits FJHI1l 70p [8N7440 20p

20301  20p|2N3417 37p(2B102  25p(BCII6  15p BFX12 22p| NKT224 22 FJH121 25p|BNT441AN OA2  38p|25Z¢  30p|ELO5  35p
2G302  20p|2N3439 130p 28103  26pBC118  18p BFX13 22p NKT225 22p [| CA3000 180p FIHI31 28p 78p § OB:  48p[23Z5  4%p|EMBO  48p
20303  20p|2N3440 97p|28108  25p BCll9  30p | BFX29 25p/ NKT229 30p [| CA3005 117p|FJH141 25p|8N7442 75p N 0Z4  30p|2526  63p EMBIL  60p
203068  30p|2N3564 17p/28301  50p(BCl21  20p/BFX30 25p NKT237 35p § CA3007 262p|FJHIS1 25p|SN7448 100p [ L4 200(30C15  80p{EM84  35p
2G308  30p 2N3565 15p 28302  80p|BCl22  20p|BFX37 30p NKT238 25p fl CA3011 75p FJHI61 70p|8N7447 135p § 1R5 40p | 30C17  80p EMB3 £1.00
2G309  30p|2N3566 92p 28303  60p(BCI125  15p BFX44 370 NKT240 27p [ CA3012 88p| FJHITL 25p|8N7448 125p | 185 30p 30C18  80p EM87  70p
2G371  18p|2N3568 28p 28304  78p|BCI26 . 25p|BFX68 67p|NKT241 27p [ CA3013 105p FJH181 25p|8N7450 20p J IT4 250 [30F5  850({EYSL  40p
2G374  20p|2N3569 26p 28501  3gp| BC134 12p|BFX84 25p| NKT242 20p § CA3014 124p FJH221 25p(8N7451 20p B 1U4 30p(30FL1  75p EY86  40p
2G381  22p|2N3570 125p(28502  35p BC135 18p BFX85 30p NKT243 62p | CA3018 84p!FJH231 26p|8N7453 20p § I1US 80p|30FL12 120p EY87  42p

2N388A 48p|2N3572 97p 28503 27p|BC136 15p | BFX86 25p NKT244 17p CA3018A |FJH241 25p!BN7454 20p 2D21 38p(30FL14 95p| EZ40 55p
2N404 £20p 2N3605 27p|INB3 40p| BC137 15p | BFX87 25p NKT245 20p 110p | FJH251 £5p 8N7460 20p 3Q4 50p|30L16 85p |EZ41 50p
2N696 15p |2N36068 27pi3N128 70p| BC138  20p (BFX88 20p| NKT261 20p CA3019 84p |FJJ101 50p|8N7472 30p 384 35p|30L17 80p | EZ80 £7p
2N697  15p 2N3607 22p|3N140  77p BCl40  35p BFX89 62p NKT262 30p CA3020 126p FJJ111 80p!8N7473 40p 3v4 48p{30P12  80p  EZ81 £0p
2N69S  £8p 2N3638 18p 3N141  72p BCl4l  85p BFX93A 70p NKT264 20p CA3020A FJJ121 680p 8N7474 40p SR4 76p|30P19  85p|(Z32 48p
2N6899 30p |2N3638A 20p 3N142 B85p | BC147 10p |BFY11 42p NKT271 20p 160p |[FJJ131 60p|8N7475 45p U4 35p|30PL1 78p| G234 80p
2N708 10p|2N3641 18p 3N143 67p| BC148 10p| BFY18 25p NKT262 20p CA3021 168p | FJJ141 128p|8N7478 45p 5v4 48p |30PL13 93p|KT60 2205
2N706A 12p|2N3642 18p| 3N152 87p BCl49 12p BFY19 256p NKT274 20p CA3022 130p FJJ181 78p |8N7483 87p 5Y3 40p|30PL14 90p KTS8 4200
2N708 15p |2N3643 20p 40060 85p| BC152  17p |BFY21 42p  NKT275 20p CA3023 126p|FJJ191 68p|8N7488 33p 524G 40p|35L8 50p MUI14 7%
2N709 48p |2N3644  28p| 40250 50p| BC153 20p BFY24 45p| NKT278 25p CA3026 100p FJJ211 125p(8NT74%0 87p 8/30L2  80p|35W4 85p PABCS0 40p
2N718 28p |2N 3845 25p| 40251 32p BCiS4 20p BFY20 40p NKT281 27p CA3028A 74p FJJ251 125p 8N7492 87p BACT 40p /3524 35p | PC86 80p
2N718A 30p[2N3891 16p|40309 32p| BC1567 15p|BFY30 40p NKT40l 87p CA3028B FJL101 125p |8N7493 87p 8AGT 4003525 50p | PCSS 60p

o
9

2N726 25p |2N3692 18p| 40310 48p| BC168  11p|BFY4l 50p| NKT402 80p 105p | FJY101 26p|8N7495 87p BAKS 38p | 50BS 80p | PCOT ~ 48p
2N727  25p|2N3693 1§p|40311 38p|BC159 12p{BFY43 62p| MKT403 75p CA3029 87p|IC10 250p [8N74%68 87p 6AKS 80p | 50C5 509 | PC300 48p
2N914  17p|2N3604 18p| 40312 47p/BC160  88p BFY50 20p NKT404 55p CA3029A IC12 260p |BN74107 S2p 6ALS 20p |80 85p PCCB4  40p
2N918  17p|2N3702 10p|40314 37p| BC167  11p BFY51 BONNKTIOb 5p 165p | LS00 40p |BN741583 6AMS 30p 85A2 50p | PCC83  40p

2N918  380p[2N3703 10p|40313 37p|BCMBB 12p BFY52 20p|NKT406 62p CA3030 187P|L9N 40p 140p 6AQ3 33p 807 50p POCBS  $3p

2N929 22p |2N3704 12p| 40316 47p| BC168C 15p BFY53 15p| NKT451 62p CA3035 122p | L923 40p |BNT74164 BABS 40p | 1625 50p | POC89 50p
2N930  20p | 2N3706 10p| 40317 37p BC169B 14p|BFYB568A 87p NKT452 62p CA3036 72p MC724P 80p 220p 6ATS 85015763 70p PCC189  85p
2NON7 52p|2N3706 10p 40319 55p BC169C 15p |BFY78 42p NKT403 47p CA3039 82p MC780P 247p [BN74180 8AUS 25p 68148 180| PCF80  30p
2N1080 22p 2N3707 12p|40320 47p|BC170  12p BFY77 87 NKT713 20p CA3041 109p MC788P 148p 180p 8AVE 30p | AZ31 55p | PCF82  34p
2N1091 22p|2N3708 10p|40323 32p BC171 15p | BFY90 85p NKT717 42p CA3042 109p MC780P IIIDIBN7IM] 6BAG 28p | CY31 35p | PCF84

8
2N1181 25p 2N3708 10p|40324 47p|BC172  16p B8X19 17p NKT734 27p CA3043 137p MC792P 12 260 6BES 30p DAF91 30p|PCF88 og;
2N1132 25p 2N3710 10p|40328 37p| BC175 up}BBXQO 15p NKT736 85p CA3044 lEOp‘ML‘IWP 66p BN74164 8BHE 76p DAF96  45p | PCF800 80p

2N1302 17p|2N3711 10p|40329 30p| BC177 £20p [BBX21 20p NKT773 25p CA3045 122p|MC1303L 0p 6BJ8 50p | DF91 22p PCF801 50p
2N1308 17p|2N3713 187p| 40344 27p| BC178 20p |[BBX26 45p NKT781 30p CA 3048 QOODJBNNM& 8BQ7A  40p DF96 45p PCP802 60p
2N1304 22p|2N3714 200p 40347 b7plncm) 20p | BBX27 47p| OCl8 80p CA3047 la7p|M0130u’ 2250 8BR7  90p DK91  40p PCF806 80p
2N1305 22p 2N3715 280p| 40348 52p/BC182  12p | B8X28 32p| OCl9 3% CA3048 £204p 225p | BN74192 8BRS 70p | DK92 85p | PCF806 70p
2N1306 28p |2N3718 288p| 40360 40p/ BC182L 10p BBX60 82p|0OC20 85p CA3049 lGOp MC1306P I 178p 6BW6 85p | DK96 50p | PCF808 75p
2N1307 28p 2N3773 240p| 40361 40p BC183 8p | B8X61 62p| OC22 50p CA3050 185 386p [BN74193 6BW? 80p DL92 35p | PCL82  38p
2N1308 25p |2NA791 275p.40.{ﬂ) 50p| BC183L  8p|B8X78 18p|0C23 60p CA3051 lalp MC838P 178p 6BZ§ 40p | DL94 48p PCL83  68p
2N1309 28p 2N3R19  34p| 40370 32p! BC184 11p |(BBX77 20p| OC24 80p CA3052 1858p BIO |TAA241 6C4 33p|DL96 45p | PCL84  46p
2N1507 l'lp.'INMzO B55p | 40406 57p BC184L 11p{BBX78 25p|0C25 40p CA3053 409 MC1438 162p 6CD8  125p|DM70 40p | PCL85  40p
2N1613 20p 2N3823 50p| 40407 40p BC186 25p|B8Y24 15p OC26 28p CA3054 10f 45p TAAZ42 6CL8 50p | DY86 32p| PCL86  48p
2N1631 38p |2N3854 27p! 40408 52p| BC187 27p|BBY25  15p|0C28 80p CA3055 240p | MC15520 425p BCW Y 88p | DYS7 33p | PFL200 65p
2N1632  30p |2N3854A 27p| 40409 56p| BC212L 12p | BBY26 17p| OC29 80p CA3059 165p 461p TAA243 1509 6F1 62p| ESSCC  100p | PL36 88p
2N1637 380p|2N3835 27p| 40410 62p| BC213L  12p | BBY27 18p| 0C35 80p CA3064 1209 MC1709CG |TAA263 78p SFEG 85p| E180F 100p| PL81 80p
2N1638 27p 2N3B35A 30p| 40412 80p| BC214L 15p|B8Y28 17p) OC38 80p FCH101 94p| TAA293 97p 6F13 450 EABC80 35p| PL82 5p
2N1639 27p|2N3858 30p|40467A 67p  BCY10 £7p B8Y29 17p|0C4l 22p FCH111 lObp MFC4000P TAA300 178p 8F14 700 EAF42 35p PL83 8o
2N1701 16°p 2N385BA 35p|40468A 85p| BCY30 30p B8Y32 25p| OC43 40p FCH12] 105p | ?8p | TAA3LO 125p 8F15 65p | EB91 20p | PL84 40p

2N1711 24p|2N3858 25p) 40528 72p| BCY3l 40p|{BS8Y38 25p OCé4 16p FCH131 80p PA222 260p TAA320 72p 8F18 80p| EBC4l  55p
2N1880 382p|2N3858A 30p|40600  57p|BCY32 60p|B8Y37 25p/0Ces  12p FCH141 105p |PA230 140p | TAA350178p [ gro3 88p EBCS1
2N1893  37p|2N3859 27p| 40803  50p| BCY33 30p|BBY38 20p 0C45  15p FCH161 108p |[PA234  902p[TAA435 1470 ¥ gue 17p| EBF80
2N2147 72p|2NS850A 32p|AC107  380p| BCY34 38p BSY3s 22p OC70 18p FCH161 50p|PA237 210p TAAS521 132p 8J4 80p EBES3  40p
2N2160 87p|2N3860 30p AC126  20p BCY38 45p|BBY43 50p(0C71  12p FCH171 105p | PA246  160p | TAAB232 360p fl 4i5 255 EBF8®  32p|PY80  40p
2N2193 40p 2N3866 180p| AC127  24p| BCY39 60p (BBYSI 32p/0C72  12p FCHI181 105p | PA424  235p TAAG30 4950 W 6I5GT  90p EBL21 60p PY81  80p
2N2193A 42p 2N3877 40p|AC128  £0p BCY40 50p|BBYS2 382p/0C73  30p FCH191 105p|PA264 100p | TAA8IL 4450 R gsJs
2N2194 27p 2N3877A 40p| ACI51 80p FCH201 130p | PA265 200p TAB101 97p 6J7 45p | ECa8 80p|PY83  38p
2N2194A 30p|2N3900 379“0150 28p FCH211 130p |[BN7400 20p [TAD100 180p 8K8G 40p ECC40  65p{PY8S 40p
2N2217  25p|2N3900A 40p| AC154 28p FCH221 130p [8N7401 20p|TAD110150p N 4L8GT 45p!ECCSe  30p|PYS00  40p
2N2218 20p 2N3901  97p|AC176 40p FCH231 uop\BNNW 20p |8L403D 150p B 6LD2Q 50p ECOC85  40p|PYBOL

50p
2N2219 20p(2N3003 20p ACIBT 20p FCJ101 160p |8N7403 20p (8L702C 1479 6Q7 40p  ECC8S  40p | U25 80,
2N2220 25p|2N3904 25p| AC188 20p FCJ111 180p(SN7404 20p | UA702A280p @ ggA7 403 ECF80 ao= U28 so=
2N2221 28p|2N3905 30p ACY17

20p | PCI121 2785 |8N7405 20p|UA702C 770 || 6867 400 |Beree oy
9N2222  20p(2N3906 28p| ACY1B

25p FCJ131 276p |BN7408 80p| UA703C 137p 83J7 40p ECF88  85p| US2 35,
2N2232A 25p |2N4068 12p| ACY19 18p FCJ141 525p 8N7408 20p UA709C 1250 W 68k7  40p|ECH2I 57: U191 75:
2N2297 30p|2N4069 10p|ACY20 28p FCJ201 100p 8N7408 20p|UA710C 125p B ggL7

2N2368 15p|2N4060 12p| ACY21

25p | FCI211 275p|8N7410 20p|UA716 1870 N esN7  35p ECHU2 78p U282 4
2N2369  18p 2N4061 12p| ACY22 o 769 0p

26p FCK101 430p 8N7411 23p/UA723C 182p § 4aQ7 4 30 40
2N2369A 18p |2N4062 12p  ACY28 405 | FcLion 230p sx7a13 309 | UATIOC 1605 N 603 &I ESHSL (Uil a'th
2N2410  42p 2N4244 479 ACY3D 250 FCY101 102p 8N7420 20p UAT4IC 87p 6V6G 25p | ECL80  45p |UABCS0 40p
2N2483  27p | 2N4248  18p| ACY 40 30p BRIDGE | 50 PIV 4A 60p 8V6GT 32p ECL82 35p | UAF42 B88p
2N2484 32p|2N4249  15p| ACYHL 40p x 8X4 36p| ECLR3 70p UBC4l 50p
2N2530 ¥2p|IN4250 18p| ACY41 v 75, § RECTIFIERS 10 LIves  T00 M 6Xso_ 30p ECLSS  40p|UBCAL 40p
2N2640 £2p|2N4264 42p  AD140  47p  BD123  80p (GET8%0 22p/0C202  80p ENCAPSULATED | 400 PIV A 787 6X5GT 40p|EF37A 120p UBFS0 40p
2N2613  85p|2N4255 42p ADI49  47p| BDI24 75p (GETS896 225 0C203  40p eIl S0p! ‘50 PIV 64 63 10C2 50p |EF39  50p UBFS9 85p
2N2614 30p |2M4284 17p| AD150 62p(BD131  78p GET897 22p OC204  40p 30 PIV 2: S50l 100 PIV 64 750 101-'1 7p|EF40  50p|UCCB4  498p
2K2646 47p|2N4285 17p ADISl  35p BD132 80p|GET898 22p|0C205  78p V2A 80 H 200 PIV 84 785 60p EF41  66p UCCS5 40p
2N2711 28p(2N4286 17p| AD162  38p| BDYI0 125p MATI00 25p(OC206  95p MO0 MIVIN Bl ioiEivieal foa HAHR AR 70p| UCF80 855
9N2712 25p|2N4287 17p(AF109  48p  BDY20 108p/MATIOl 26p| 0C207  78p 00 PIV 24 bl = 12AT6  30p EF80  28p|UCH21 60p
2N2713 27p[2N4288 15p| AF114  26p BDY61 125p MATI20 25pi OCP71  42p 4 p 12AT7  30p|EFSs 35p| UCH42 70p
2N2714 $0p|2N4289 12p/AF115  25p( BDY62 100p MATI21 25p ORP12 50p SILICON RECTIFIERS 12AU7 30p|EFS6  30p|UCHS1 40p
2N2004 20p |N4200 12p AF116 25p BF115  25p MJ400 107p ORP60 40p MINJATURE WIRE ENDED PLASTIC 12AX7 30p|EF89 28p(UCL82  35p
2N2004A 28p |[2N4291 18p|AF117  20p| BF117 479,%1420 80p ORPS1  42p IN PL CL 12AV6  40p |[EP91  30p|UCLS3 60p
2N2005 28p|2N4202 18p(AF118  44p|BFI52  £8p MJ421  80p| P346A  £2p SERIES SERIES SERIES 12BA8  40p|EF92  38p UFel  80p
2N2005A 20p(2N4294 17p|AF121  30p| BF154  20p | MJ430 102p|8T140 15p 1 AMP 1-5 AMP 3 AMP 12BE6 40p/EF183 35p|UF80  38p
2N2906  20p|2N4303 47p|AF124  22p| BFISB  18p|MJ40  95p|8Tii1  20p 4001 SOPIV 70 19p 12BH7 46p|EF184 35p|UFP8s  40p
2N2908A 25p|2N4964 18p( AF126  19p BF159  38p(MJ480 97p|TIB834  62p 4002 100PIV I 9 20p 19AQ5  38p|EH90  40p|UFse  40p
2N2007 28p|2N4965 18p|AF126 16p|BF163  35p MJ4S1 125p| TIB43  40p 4003 200P1V 8p 10p 29p 20D1  80p|EL3s  50p|UL41  6Bp
2N2923 18p|2N3027 B2p|AF12?  18p|BF167 25p [ MJ450 100p| TIB44 12p 4004 400P1V 8p 10p 25p 20F2 85p EL33 £1-25 ULS4 40p
2N2924 1Bp |2N5028 57p| AF139  28p| BF170  33p|MJ491 187p(T18456  12p 4005 600P1V 10p 12p 26p " 20L1 2110 EL41 80p | UY41 48p
2N2925 18p|2N5029 47p(AF178  42p(BF1738  30p [MIE340 80p|TIS46  12p 4006 800PIV 12p 15p 27p 20P1 50p| EL42  88p UYS5  40p
2N20268G 12p |2N5030 42p| AF179  4bp|BF177  30p MJE370 80p|TI847  12p 4007 1000PIV  15p 16p 30p 20P3 60p EL81  85p VR105/3038p
2N29260 12p|2N5172 12p| AF180 50p/ BF178  256p | MJE371 80p| TIB48 12p 50 4 less 159, 1004 lesn 209, 20P4 £1.10 EL8S4 28p | VR150/30 36p
2N2926Y 12p [2N5174 62p AF181  40p|BF179  30p|(MJES20 78p TIS49 12 — - 20P5  £1.20|EL85  43p|Add12p in £
2N3011 20p|2N5175 bEp|AF188  39p BF1S0  35p [MJEG2) 70p|TISS0  12p SILICON, RECTIFIDRS 2518 50p|EL91  38p| for postage _
2N3014 25p|2N5176 45p) AF239  30p BF181  35p|MPF102 42p TI851  10p "UD MOUNTING —
2N3053 20p 2N56232A 30p|AF279 47p BF182  30p MPF103 88p|TI852 11p 10A 17:5A 35A DIODES & RECTIFIERS

2N3054 49p|2NB245 46p| AF280 47p BF184  20p|MPF104 87p(TIB53  £2p 100PIV — 48p 80p f1.22 IN34A  10p)B 12p1GJ7M 87
2N3055 72p IN5246 42p| AFZ1l  32p(BF185  20p MPF108 37p XBli2 12 200P1V 25p 50p 55 £1-42 mon b B.uus 12p|0AS 25p
2N3133  88p|2N5249 67p| ASY28  25p| BF194  16p MP83638 32p| XCl41  85p 400P1V 30p 5850 62p 21-77 IN916  10p|BAX18 7p|OAS 12p
2N3134 30p|2N56265 326p! ABY27 30p| BF195  18p NKT124 42p ZTX107 18p G00PLY 3gp 680p 72p 4212 AAll9  7piBAYSl  7p(0OAl0  26p
2N3135 25p|2NB305 37p/ABY28 24p|BF198  18p|NKTI25 27p|ZTX108 12p 800P1V 35p 75p 87p 2247 AAl129  10p| BAY38 18p(0A9 10p
2N3136 25p[2N5306 40p|ASY29 £7p/BF197  15p | NKT126 £7p(ZTX109 15p 1000PIV 40p 85p 21-05 22-77 AAZI3 10p|BY100 18p(0A47  10p
2N3390 £8p|2N5307 87p| ABYS0 25p/BF198 18p | NKTI128 27p|ZTX300 12p 50+ less 16% 100+ less 20% AAZ1S 10p|BY103 22p|OA70  10p
2N3391 £0p |2N3308 37p{ASYS1 32p BF200 35p NKT136 27p(ZTX301 18p = ZENER DIODES BA100 15p/BY122 37p|0A73  10p
2N3391A 80p|2N5309 62p|ABYS4 25p  BF224  14p|NKT137 32p(ZTX302 20p L00MW | 15 WATT | 10 WATT BA102 30p|BY124 15p/OA79  10p
2N3392 17p|2NB310 42p|ASY6? 45p BF225 19p|NKT210 30p ZTX303 20p 3333 V | 24—100 | 39100V BA110  25p| BY126 12p|OA81 8p
2N3393 15p|2N5354 27p|ABY86 32p BF237  22p|NKT211 30p ZTX304 26p 10p each | 26p each | 40p each BAlll  27p|BY127 15p(0A85 7
2N3394 18p|2N5355 27p|ASZ21 5lp BF238  22p NKT212 30p ZTX500 18p 20+ lens 16% 100+ leaa 20% BAl12  70p|BY164 57p|0A90 8p
2N3402 22p|2N5356 82p| AUYI10 150p  BF244  32p|NKT213 80p ZTX601 15p BAllS  7p|BY210  38p|0A91 7,
2N3403 22p|2N5365 47p/BCI07  10p BFW61 47p NKT214 20p ZTX0602 20p || TRANSIBTOR DISCOUNTS:- 12 + 10%; [ BAlsl 325 BYZIl  30p|OA95 7
2N3404 32p(2N5366 32p|BC108  10p| BFWB7 25p NKT215 22p|ZTX603 17p 25 4 15%; 100 4 20% any one type. Post- | BAl42  32p|BYZI2 30p|0A200 7p
2N3405 458p|2N6367 87p|BC109 10p BFW88 23p|NKT2168 35p ZTX504 40p age on al) Bemi Conductors 7p extra, BAl44 12p|BYZI3 25p|0A202 10p
2N3414  22p|2N5457 30p/BC113  10p/ BFW89 20p|NKT217 40p/ZTX531 26p 8.A.E. FOR FULL LISTS. BAl45 20p/ BYZI6 40p /0A210 17p
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SAVE UpP 10
33%% OR MORE
SEND S.A.E. FOR
DISCOUNT PRICE LISTS
AND PACKAGE OFFERS!

RECORD
DECKS
B.S.R.

Mini Monot £4-87
C129 £68-70
MP60 £10-76
610 214-65
810 £11-85
310 29-85
810 £34-47

3
MP60 TPD1 £17:85
MP60 TPD2 21585

8P25 111
8L65B
AP78
8L72RB
BL75B 3
8LYSB £32- 95
401 22695
ZERO 100A £45.85
ZERO 1008 242.98

£10-50

810 T.P.D.1 £20-97 GOLDRING
510 T.P.D.I. £18-7% CLAS2 £18.97
210 Package® £9-85 QLAY/2/P  £24-95
H.T.70 215-55 GL72 £22-9.
H.T.70 Pack. £22-50 GQL72p £28-95
THORENS aLis 22895
TDI2S 259-85 aLsre £35-85
TDI23AB 28425 LID 72 23-75
TX25 8-70 LID 75 £3-95
TDISOALIT 23450 QLss £47-95
TDIMOABIL 24025 QLssp 255-95
TXI1 £3-7 LID 83 £24-95
GARRARD G101 22980
2028 T/C* £8-50 aus 21995
> £7-50 PIONEER
3500° 29-75 PL12AC £36-50
1t Mono * 8tereo Cartridge

All other models less Cartridyge
Carriage 80p extra any moddel.
RECORD DECK

PACKAGES

Decks supplied

tendy wired in

plinth and cover

fitted with cart-

ridge. Qarrard

20‘.5 TiC with S8onotone ST ANCD 213:98
QGarrard 8P25 Sonotone STAHCD 21585
Qarrard SP25111 Goldring G800 218-95
Gacrard AP76 Goldring G800 £29-95
Garrani BP23111/8hure M75-6 21985
Garranl AP76/8hure M75-6 0-96
B8R MP60 Audlo Technica AT.55.. £21-00
Qoldring G L72 Goldring G80N 237-50
Goldring GL75 Gotdring G8ON £242-50
Goldring GL73 Qolitring GS00E. 246-85

Carriage 50p extra any model.

TRANSISTORISED M TUNER

*
TRANSISTOR

ONLY 6x4x2}in.

3 1.F. stages

Doubie tuned dis-

LA criminator. Ample

output to feed moat

amplifiers. Operates on 9 V battery. Coverage

88-108Mc/s. Ready bulit ready for use. Fan-

tast ic value for money. £8-37}. P. & P. 12¢4p.
Stereo multiplex adaptors 24-87¢

SINCLAIR EOUIPM ENT

I3 nch: (T‘Icrl

Projec
2 x Z30 ereo PZ5
power aupply. 218 76 (Arr 37|p Or’ with
P26 power aupply £18 -85 Carr. 37}p. 2 x 250
amplifier, stereo 60 pre-amp, PZ8 power
supply. 22025, Carr. 37}p.

Transformer for PZ8. £2-97} extra.

Add to any of the above £4-87} for active
flter unit and £13-80 for pair of Q186 speakers.
Project 60 FM Tuner 218-95. Carr. 37)p.
All other Binclair products in stock.

2000 Amp 22375 Carr. 37jp.: 3000 Amp
£231.50 Carr. 37¢p.: Neoterlc Amp 24395
Carr. 37} lClO[lCI‘Z £2-50
NEW PROJECT 605 £20-87. Carr. 37p.

LATEST CATALOGUE

Our new 6th edition gives full detalls of &
comprehensive range of HI-FI EQUIP-
MENT. COMPONENTS. TEST EQUIP-
MENT and COMMUNICATIONB EQUI1P-
MENT. FRFE DISCOUNT COUPONS
VALUE s0p
272 pages,
fully illgs-
trated and
detaillng
thousands of
bargains.

SEND NOW

ONLY

313p
P&P
10p

Everyday Electronics, April

TELETON SAQ-206B
STEREO AMPLIFIER

Latest exciting release. Brand mew model.
6 + & watta rms. Inputs for mag. xtal, aux
tape. Volume, bass, treble, sikling balance,
scratel filter and loudnexs controla. List
£32.50 OUR PRICF 219-95 Carr, 37p.

TELETON SPECIAL OFFER !

CR10T AM/FM STEREO TUNER AMPLI-
FIER WITH MATCHING PAIR OF
SPEAKER SYSTEMS. Output 4 watts per
Iclunnel Excellent reception, AFC, built-in
MPX. Cer/XTAL Input, Total List £50-28.
| OUR PI(ICE £22-75. Carr. 62}p.

Also avallable with Garrard 20"51‘/C Record
Changer, Plinth, cover and stereo cartridge.
Ready wired £36-50. Carr. £1-00.

{Tape Inputs.
Excellent per-
formance.

LAFAYETTE LA. 324 STEREO
Comlmres with
amplifiers up

AMPLIFIER
< i XCEa el i: ﬁ
R - =
to £40

12.5 + 12.5
OUR PRICE 224, Carr. 37{p.

watt  R.M.8.
TAPE CASSETTES
Top quality In plastic Iibrary boxes.

min 30p, 3 for 8%p.
C60 90 min 42p, 3 for 21-10
Ci120 120 min 52p. 3 for £1-3§

Cassette Head Cleaner 30p. Post Extra

TE-40 HIGH SENSITIVITY
A.C. VOLTMETER

10 meg. input 10 ranges:
01/-003/-1/-3/1/3/10/30/ 100,
300V. R.M.8. dcpn.-1-2 Mc/x.
Decibels 40 to +50dB.
Bupplied brand new complete
with leads and Instructiona.
Operation 230V. A.C. £17-50.
Carr. 25p.

TMK MODEL 117 P.ET. ELECTRONIC

YOLTMETER
Battery operated,
11 meg input, 28
ranges. Large 4}
mirror nacale. 8ize
x 21"

Kesistance up to 2000M ohm.
20 to+ 51 db Complete with leaos/insiruc-
tions. £217.50, P. & P. 20p

130 VOLT A C. 50
CLE

cY

REL AYS
Brand new. 3 sets ot
changeover contacts
5 amp rating. $0p esch
P. & P. 10p (100 lots £40)

Quantities svailable.

G.W.SMITH & CO.(

27 TOTTENHAM CT.RD. LONDON, W1
3 LISLE STREET, LONDON, W.C
34 LISLE STREET, LONDON, W.C.2
311 EDGWARE ROAD, LONDON, W.2

Mag/CeriTuner |

: PR8-2 PHOTO ELECTRIC RELAY

SYSTEM
Inexpensive warning
or counting system
consisting of an enciter
and relay unit. Relay
unit has variable sen-
sitlvity control and
switch for intermittent alarm operation.
Enciter unit haa removabie infra red fiter
and A.C. outlet socket to operate bells,
counters, etc. 240V AC. Complcte with
cables and instructions. £9.87 P. & P, 25p_

HOMER INTERCOMS

v

Ideal  for home,
office, stores, fac-
tories, etc. Supplied
complete with bat-
terles, cable and
free instructions.

3 8tation £5.
4 8tation 28.

& P.
& P.
& P.
EMI LUUDSPEAKEBS
Model 350. i

single !ueeler/cmnno\er
20-20,000 Hz. 15 watt
RMS. Available 8 or 15
;hmn. 27-50 each. P. &

-3
Model 4530. 13" x 8° with
twin tweetlers/crossover.
58-13,000 1lz. B watt
RMS8. Avallable 8 or 15
4 ohms. £3-50 each. P. &
P. 25p.
TE 1018 DE-LUXE
MONO HRIGH IMPE- p
DANCE HEADSET
Sensitive, soft earpads. /|
adjustable healband.
Magnetle, Impedance
2,600 oiyms.
21-97. P. & P. 15p.
M>7 MIXER PREAMPLIFIER
8 microphone in-
puts each with
individual  galn
controls enabling
complete mixing
facllities. Battery operated. 9}~ x 8" x 3",
Inputs Mics: 3 x 3mV 50K ;2 x 3mV 600 ohw.
Phono meg. <mV 50K. Phono ceramic
100mVY 1 meg. Output 250mV 100K.
£8.97. P. & P. 20p. -
HOSIDEN DH-02S STEREO HEADPHONES
Wonderful walue
and excellent per-
formance combined.
Adjustable head-
band. 8 ohm im-
s 7 pedance. 20-12,000
eps. Complete with
£ M =% lead and stereo juck
w plug. ONLY £2.37).
= & P. 12}p.
1021 STEREO
LISTENING
STATION
| For balancing and
3 gain  seclection of
1 loudspeakers  with
additlonal  facility
for stereo hea:iphone
switching. 2 galn
controls, speaker on-off slide switch, stereo
headphone socxets. 67 x 47 x 2}°. £2-25,
P. & P. 15p.
RUSSIAN Cl-18 DOUBLE BEAM
OSILLOSCOPES
5 MHz Pass Band. 8eparate Y1, Y2 ampli-
fiers. Callbrated triggered sweep {rom -2 sec
l.o 100 mllll sec/cmi.
lete with ali
instructions 287, Carr. paid.

ies and

| A general purpose

f 220/240 V a.c. Bupplled

V4312 MULTIMETER

Extremely sturdy lnn!mmcnt for general

electrical use., 667 o.p.

m 3[1 517 a/zo/so/wo/aoo/
DC smV.

900 V and 75m
o/ -3/ 1:8/7-5/ 30/ 60/ 150/ 300
£00/900VAC.
o/soo\mu we/so/no/mo/
GOOMA/1-3,
0/1-5/6/1 )/60/150/600\!A/
1.5/6 AMP.
#/200 max/aox Q.
Accuracy DC 1%, AC1-5%.
Knife, edge pointer, mirror
wcale, Complete with stunly
metal carrying case, leads
and Instructions. £9-50 plus P. & P '25p

UR-1A SOLID STATE COMMUNICATION
RECEIVE

4 Bands covering 580kc/s-30me/n. FET,
8 Meter, Variable BFO for B8B, Built-in
Speaker, Bandspread, Sensitivity Control.
220/240v. A.C. or 12v. D.C. 120" x 4} x 7°.
Brand new with inatructions, £85. Carr. 37¢p.
LAFPAYETTE HA-800 SOLID STATE
RECEIVER

Qeneral coverage
150-400kc/s, B350
kefs-30mefs. FET
front end. 2 mech.
tilters, product
detector, variable
B.F.0., noise limi-
ter, 8. Meter, Bandapread. RF Gain. 13° x
9!'!8}' 18 1bs. 220/240v. A.C. or 12v. D.C
Brand new with instructions. £45. Carr. 50p.

70-2 PORTABLE OSCILLOSCOPE
low
cost economy oscllioncope
for everyday use. Y amp.
Bandwidth2CP8-1 MHZ.
Input lmp. 2 meg{l 25
P.F. llluminated acale.
2in. tube. 115 x 180 x
230mm. Welight 8lb.

brand new with hand-
book. £22.50, Carr. 50p.

TE-18A  Transistorised
llxn-lﬂanentor.bunxen
| An
instrument
handyman.
| Operates on ov batters.
Wide easy to read acale,
800k Hz modulauon

3lin.
mplet.e with iastruc-
Ilonu and leadn. £7-974. P. & P. 20p.

TE-1035 STEREO HEADPHONES

Low cost high perform-
ance ptcreo headphones.
Foam rubber ear cupe.
Adjustable headband.
% ohm Impedance. 25-
18,000 H/.With lead and
atereo jack plug. ONLY
21974 P. & P. 12)p.

\

MCA. 220 AUTO-
MATIC VOLTAGE
STABILISER

Input 83-125 VAC or 176-
230VAC. Outpnt 120VAC
or 240VAC. 200VA rating.
411-87, Carr. 50p.

High quality ceramic construction. Windings embedded in vitreous
Heavy duty brush wiper. Continuous rating. Wide range
ex-stock. 8ingle hole fixing. iin. dia. shafts. Bulk quantities available.
25 WATT. 10/23/50/100/250/500/1000/1500/2300 or 5000 ohms. 72¢p, P'. & P. 7{p.

enamel.

50 WATT. 10/25/50/100/250/500/1000/2500 or 5000 ohms, £1-05 P. & P. 7{p.
100 WATT. 1/5/10/25/50, 100 "50 500, IOOOor..')OOohml 213724 P. & P. 7lD

“YAMABISHI” VARIABLE VOLTAGE TRANSFORMERS

Excellent quality .
§-260 General
w Purpose Bench

Mounting
||| 1
1 =)
1l 5

Amp -00
Amp
Amp
Amp
Amp
Amp
Amp

9‘0

)

.

GPEN 9-6 MONDAY TO SATURDAY

Low grice

Tel: 01-636 3715
Tel: 01-437 8204
Tel: 01-437 9155
Tel: 01-262 0387

. Immediate delivery
$-260B Panel Mounting
£7-00

£8-05
Pleue add postage
ALL MODELS
INPUT 230 VOLTS,
50/60 CYCLES,
OUTPUT VARIABLE
0-260 VOLTS.
8pecial discounts for quantity

All Mail Orders to-
3112, Paddington Green
London W.2
Tel: 01-262 6562

1972
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.a-ssified -Advertisements

RATES: 7p per word (minimum 12 words). Box No. 7p. extra. Semi-display—£4 -50 per single column inch. Advertisements must be prepaid
and addressed to Classifled Advertisement Department, “EVERYDAY ELECTRONICS," |.P.C. Magazines Ltd., Fleetway House,

Farringdon Street, London EC4A 4AD.

SERVICE SHEETS

SERVICE SHEETS  (1925-1971) for
Televisions, Radios, Transistors, Tage
Recorders, Record Players, etc., by
return post, with free Fault-Finding
Guide. Prices trom 5p. Over 8,000
models available. Catalogue 13p.
Please send S.A.E. with all orders/
enquiries. HAMILTON RADIO, 54
London Road, Bexhill, Sussex. Tele-
phone: Bexhill 7097.

RECEIVERS and COMPONENTS

BRANDED GUARANTEED
TOP QUALITY
MICROCIRCUITS and TRANSISTORS

ALL COMPLETE WITH DATA

2N3055 48p; 741 36p; 723 75p
SOLDERCON 1.C. Pin Sockets—0:7p
per pin in strips any length.
Sena for List and a 2N2926 (Green)
FREE during APRIL 1972

NEW

JEF ELECTRONICS (EEJ4)
York Hse., 12 York Dr., Grappenhall,
Warrington WA4 2EJ.

Mail Order Only. C.W.0. P&P 7p per
order. O/seas 65p. Money back if not
satisfied. Discounts begin at 10 off.

COMPUTER PANELS 5-BCI0S, DIODES. 15p, post 5p:
4-50p, Post 10p. AMERICAK PANELS TOTAL AT
LEAST 50 TRANSISTORS, FIRSBT GRADE COM-
PONENTS. 4-55p, Poet 10p. ASSORTED PANELS
6-78p, Post 15p. UNIT WITH 4 LA2 POT CORES Plus
11 2% CAPACITORS 50p. Post 12p, SINGLES 20p c.p.
ORP18 OX PANEL EX EQUIPT. 38p c.p. ITE
ROD 7 x § 18p. Post 8p each. Post for 5 27p. ICs 7400
SERIES ON PANEL(S) 10-75p, Post lO&. ‘FALL OUIT®’
5-10p, Post 3p. COPPER CLAD PAXOLIN RINGLE

each,

TRAIN 200-250V. 30p c.p. ELECTR!
MPD, 25V. 40p c.p. 22 POSITION STEPPING SWITCH
AC MAINS OPERATED, WITH MAINS RESET, 80p.
Post l?g. BANK 10 WIRE ENDED NEONS 30p, Post 7p.
ASSOR' TRIMPOIS, PRESETS AND MIN. POTS
15-50p c.p. ASSORTED POTS i° SPINDLES S8INGLE
AND GANGED 15-80p c.p. TRANSFORMER IX DIE
CAST BOX MAINS PRIM. SEC 26-0-26 AT 0.65 AMP
21, Post 25p. SEND LARGE 8.A.E. FOR LIST OF
PANELS, ETC.

3ib ABBORTED PANELS 75p r.p.

CONTAIN RES, CAPS, DIODES INDUCTORS, ETC.

).W.B. RADIO
75 HAYFIELD ROAD, SALFORD 8, LANCS
MAIL ORDER ONLY

Send now for our
ILLUSTRATED COMPONENT
EQUIPMENT CATALOGUE
SLIDE AND ROTARY LAMP
DIMMER CATALOGUE
10p each—post free
YOUNG ELECTRONICS
54 Lawford Rd., London, NWS 2LN
01-267-0201

DO-IT-YOURSELF ... we stock a large range
of audio and electronic componentsat very com-
petitive prices, e.g.: Chassis speakers, cross-
over networks, hi-fi speaker kits {(Wharfedale
& Peerless), BAF sound absorbent, speaker
grille fabrics, inductors, resistors, electrolytics
{reversible and polarised), transistors, etc.
Send for FREE list. (2 x 3p stamps for fabric
samples.) Mail-order ONLY. No callers please.:

UDIOSCAN Dept, EEA7E)
4,PRINCES SGUAR

E,
HARROGATE, YORKS.

BRAND NEW G.P.0. TYPE 3000 RELAYS
2000 OhM Coll, 1 X Nornally Closed Contact, 60p
P. & P. 10p
2000 OhM Coll, 1 X Normally Closed Eleavy Duty Contact
78p, P. & P. 15p
1000 OhM Coll, 2 X Change-over Light Duty Contacts
78p. P. & P. 15p
We can supply any type of G.P.0. 3000 Relayn.
Component parceln include Plugs, 8ockets, Capacitors,
etc, etc., 4 Ib. nett weight, £1-00, P. & P. 30p

ELEKON ENTERPRISES

12A TOTTENHAM STREET, LONDON, W1P 9PQ
Tol. 01.580-7391

EDUCATIONAL

TECHNICAL TRAINING in Radio, TV
& Electronics through world-famous
ICS. For details of proven home-study
courses write: ICS (Degt. 566), Inter-
text House, London, SW38 4UJ.

MEN! You can earn £50 p.w. Learn
comguter operating. Send for FREE
brochure—London Computer Opera-
tors Training Centre, G22 Oxford
‘l}lvoixse. 9-15 Oxford Street, London,

FREE

TO ENGINEERS

Whatever your age
or experience you
must read New

rtunities. It des-
cribes the casiest way to pass AMS.E.,
A.M.LM.L, City & Guilds (all branches), Gen.
Cert., etc., and gives details of courses in all
branches of engineering Mechanics, Electrical,
Civil, Auto, Aero, Radio, TV, Building, etc.
You must read this book.

Send for your copy today—FREE!
B.LET. B12S, Aldermaston Court,
Reading, RG7 4PF
Accredited by the Council for the
ditation o) de Colleges

Accr
BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

MISCELLANEOUS

PROFESSIONAL CONTROL PANELS
with

MAKE YOUR OWN PANELS IN PERMANENT,

orresp

OF SILVER ON BLACK, RED, BLUE, GREEN,

TRIAL KIT (36 3q. in.) £1:28 carr. pd.
No. 1. KIT (54 sq. in.) .. €1-88 carr, pd.
No. 2, KIT (72sq.in.) .. €2:39 carr, pd.

MPELtd., DptD.E. Bridge St. Clay Cross, Derbys

Build circuiton a

NIPPIBOARE

Printed wiring board for transistor circuits
EE Windscreen Wiper Control —Type 1B
EE Fuzz Box —Type 1A
EE Astron Medium Wave Receiver —Type 1A
EE Remote Temperature Comparator —Typa 14
EE Sod Moisture Meter —=Type 1A
EE Darkroom Timer —Type 2A
EE Waa-Waa Pedal —Type 2A
EE Rain Sensor —Type 1A

Also suitable for other E.E. PE, P.W. ts
S.RB.P. mnsm

2AS 28p §1B
4AS 44p
B6AS 60p
10AS 90p || 58 62p | 10BS £110

lectronics

18p | 2BS Mp

A CATALOGUE

project. B s and

fs the first step to a ful electronic

wealth of Prof
(formerly R

home.

CATALOGUE TO:—

oxperts allke can select thelr needs from a catalogue which shows the

1] t buted by R.S. Components Ltd.
). Every Rad} item specified in constructional
features can be supplied, just as quickly as the postman can pet to your

ALL LISTED COMPONENTS ARE POST PAID TO YOUR HOME IN
THE U.K. STRICTLY MAIL ORDER ONLY,

SEND ONLY 25p FOR YOUR COPY OF THIS INVALUABLE 96-PAGE

CELECTRON-E

P.O. BOX NO. 1,
LLANTWIT MAJOR, GLAMORGAN CF6 9YN

WILSIC SOUND EFFECTS KITS
WAH-WAH PEDAL KIT (lllustrated)

REVERBERATION UNIT KIT. For dimension effect. Connects between
sound source, mic., stc., and amplifier. Battery powered. COMPLETE
KIT £9.20 (excluding case £7-50). Assembled in slimline cabinec £012-50.
VIBRATO UNIT KIT. Foot pedal unit with variable speed and depth
controls. COMPLETE KIT £5-25.

SEND I5p for the WILSIC PLANS BOOK, with full details of these
kits; circuits, drawings and price lists.

LATEST CATALOGUE Sp (stamps)

WILSIC ELECTRONICS LTD.
6 COPLEY ROAD, DONCASTER, YORKS.

Kit comprises a SELECTIVE AMPLIFIER
MODULE KIT to convert the FOOT
VOLUME CONTROL PEDAL (as photo)
to Wah-Wah operstion.  Amplifier
module £1-75, pedsl unit £€5-13, COM-
PLETE KIT £6-50 add 38p for assembly of
module, but please note we cannot
supply kits fully buile. :
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JOHN SAYS...

MISCELLANEOUS—continued RING MODULATOR by Dewtron is 12 VOLT
" fessional, transformerless, 5-transistor,
RECORD TV SOUND using our loud- :: adjustable FIF2 rejection. Module .
speaker isolating transformer. Pro- Unit £8-90. wA’A.wAA Pedal kit of all FLUORESCENT LI GHTS
vides safe connection to recorder. parts, incl. all mechanics & instr, Only
Instructions included. £1 post free. €2:95. AUTO RHYTHM from Dewtron 1
CROWBOROUGH ELECTRONI CcCS modules. Simple unit for waltz, foxerot )
(E.E.), Eridge Road, Crowborough, etc. costs €18:00 in modules. SYNTHE-
Sussex. SISER MODUWULES and other miracles,

Send 15p for illust. lisc,

—
I A e T Bese Powsr Cuss 12 i & e Tube, ide
- - for Caravan, Tent, Emergency Lighting, etc

NO NEED TO WORRY ABOUT Fully " Trastistorived.  Low ~Bastery | Drain,
A TRANSMlTTlNG L|CENCE * run other Li:}:‘x‘s‘or TSV Equipm::t.“ *©
because this GPO approved transmitter/ I{ “ q I. Ii \' Unbeatable st £ 3. 3() -
receiver kit does not use R.F. and you can N\ A R - com e
pet one easily. Your transmissions will be £2'90
virtually SECRET since they won't be heard Why net build your projects in medern losking Eosy to construct
by conventional means. Actually it's TWO cases made of Porspexl Basides baing rebest & i;‘#v°|' %L:CTRONICS Callers welcome
L]
KI.TS IN ONE because you get ali the weathorproef, Parspex Is available Ia avariety of Shr.vyubury?Shroplhiu Large S.A.E. for lists
printed-circuit boards and components for beight colours, transpareat and opague. Cases
both the transmitter AND receiver. You’'re '
going to find this project REALLY FUN- are available in kit ferm for the following:-
TO-BUILD with the EASY-TO-FOLLOW
instructions. An extremely flexible design ASTRON £1-40  RENOTE TEWP. COMP. £1-30 “I'D LIKE YO TEACH"'I'HE
with quite an AMAZING RANGE—has WONE SENTINEL £0-90 RAIN ALARN £6-90 DL O L
obvious applications for SCHOOL PRO- So I've designed an Electronlc Automatic Chord
JECTS, LANGUAGE, LABORATORIES, DARKROOM TIMER £1-30 WOISTURE METER £1-00 selectel whichicen e m;d L m;:}m%gme:;
SCOUT CAMPS. etc. SIATE o:l :“frz‘d:‘::s"‘:" ORDERIG ) Instrument (deal tor groups, singers, arrangers
GET YOURS! SEND £5-50 NOW : or as an Instrument which all the famlily can play,
S.A.E. for details cash - with - order Send for details 05 | o
TO: BOFFIN PROJECTS' 16,SEYMOUR R0AD, TILBURY, ESSEX RM 18 7AP Elm Road, Tokers Green, Reading, Berks.
DEPT. KEE.
4 CUNLIFFE ROAD,
STONELEIGH, EWELL, SURREY SOUND SUPPLIES

Nl " ] (LONGHTOK) CO, LTD.
NI !

lor
Eagle International and International Rectifier Products

D, | | i

SL403D €1-50, SN76013 £1-125, MFC4000 TOA P.A. Ecaipment and Mikes,

CASSETTE . BARGAINS, Paros re- 52p, ADI161/162 pair 60p, A.M. Coil set Capacitors, Eesiators, Pluge, Hockete, Cables, Audio
corder Mains/battery complete for with ferrite rod €1 (p. & p. 6p all orders). Leads, Semiiconductors, Valves, Vero Boan!, etc., for
only £17 post free. Low-noise tape Carbon Track pots 12p + Switch 24p. the constructor.
cassettes, C60-32p, C90-50p, C120.70p. Folly illustrated 1972 Catalogue 20p FLECTRONICS DEPT. Tel. 01-508-2715
%us:ca?settetslrtl -b25 & £1- ol'-lPOSt free. post free. 12 Smarts Lane, Lougbton, Ersex.

rite for other bargains. Hargreaves P Fours. 9. -1 p.m., -8 p.m. Moz.. T Wee. and
Electrics, 4 Roman Way, lgordon. 56 Fortis Green Rd, London N10JHN P e e in 2540 b Bat. Closed ali day
Tamworth, Staffordshire. Thursdsy. o

G. F. MILWARD 369 Alum Rock Road, Birmingham B8 3DR.  Tel. 021-327 2339
NEW LINESI[!II i 73
EMI Speakers with twin weeters . - - 7 g | UNBEATABLE PRICE 1111

Cassette Tapes: C60, 37p: C96‘7Sp:‘él20. 'Op .
GOLDRING MAGNETIC CARTRIDGES (G850) £4°75 LINEAR INTEGRATED CIRCUITS. Direct from

Cardioid Ball type Mikes (usuaily £6-60) €375 ) :
oo with Bactery & Lead as manufacturer, all 1009 to specification.
Neons, with resistor and 2 ft lead P
Speakers. B ohm. 24 in 43p 709C ... 35p 100 up ... ... 24p
MULLARD DATA BOOK FOR (972 ...  «.  wo oo . 30 741C ... S0p 100 up ... ... 35p
TRANSISTOR EQUIVALENT BOOK, LATEST EDITION 40p
Mikes. Low impedance, dynamic stick type with onjoff switch ... ... £1:00 YEROBOARD
o Crystal hand . e e e weeeee e 30B 24in X lin X C-15in 6p  Sin X 3}in X 0-15in 28p  3din X 3tin X 0-lin2dp
w  Crystal, inserts with bracket 20P  3jin X 24in X 0-15in 16p  17in X 24in X 0-1Sin 33p  Sin X 24in X 0-1in 23p
Lockable car serials ... .. .. . co e oo o AL 33in X 3din X Q15in20p  [7in X 34in X DISin74p  Sin X 3in X 0-lin28p
Dee-Gee 25 watts pencil bit soldering irons 98p  5in x 24in X C-1Sin20p  3fin X 24in X D lin 2lp
Speakers, 24in, 8 ohms 50p Spot Face Cutter 38p. Pin Insert Tool 48p. Terminal Pins (0-1 or 0-15) 36 for 18p.
Insulating Tape, {in wide, 10 yard rolls 3P Special Offer Pack consisting of $ 24in X lin boards and a Spot Face Cutter—50p.
Miniature putput Transformers 12p
Rotary Switches, 4 pole 3 way or 2 pole 6 way ... 15p RECORD PLAYER CARTRIDGES. Well below normal pricesl|
Switch cleaner, aerosol cans ... 50p G90 Magnetic Stereo Cartridges. Diamond Needle, 6mV output, £2-75. ACOS

GP 6712 (Mono, Crystal) 78p. ACOS GP 91/3 (Compatible, Crystal) &I, ACOS

Electrolytic Capacitors Miniature type. Both wires same Gp 93/l (Stereo, Crystal, Sapphire) £1-28. ACOS GP 93/1D (Stereo. Crystal,

2,000 uf 25 volt Rev. ... ... 125p  end. Diamand) €1:6). ACOS GP 941 (Stereo, Ceramic, Sapphire) £1-50. ACOS GP
- 1,000 uf 70 volt e . 359 Sufl0valt 94/1D (Stereo, Ceramic, Diamond) £1-88. ACOS GP 951 (Stereo, Crystal with
- 10,000 uf 35 volt v e S0p 10uf 10 volt 3p two L.P.{Stereo needles) £1-2S.

10,000 uf 25 voit oo - 35p 30 uf 10 voit each

2,000 uf 18 volt - 20p SO uf 10 volt TRANSISTORISED FLUORESCENT LIGHTS, 12 volt. All with reverse

60pf ... 200uf 300 volt ... we 30p Axial leads polarity protection. 8 watt type with reflector, suitable for tents, etc.. €

400 pf 275 volt ... ~ 239 250 uf 25 volt ... o 0P pogeagefPacking 25p. IS watt type, batten fitting for caravans €4. PostagefPacking
‘ :gﬁ: g;:';k }: ?O:og':(sz;?;u ::: 25p. 13 watt type, batten with switch, 22in X 2in X lin £S. Postage/Packing 25p.
16uf 250 volt ... o sp 21000 uf 25 volt T asp THESE CAN BE SENT ON APPROVAL AGAINST FULL PAYMENT
32 uf 275 volt ... Sp 400 uf 40 volt ... .. 20p MULLARD POLYESTER CONDENSERS
1,0000f, 1,200p1, 1,500pf, 1.800pf, 2.200pf, I15p per dozen (all 400V working).
wfﬁ:‘:::‘l'."‘a CLEARANCEI IMPOSSIBLE TO REPEAT! 015uf, 0-32f, 0-27uf, 30p per dozen (all 160V working). 252, discount for lots

s o in q too small to advertise

individuaily. In order to “‘clear the decks™ we have made up parcels in

a mixture of carbon and wir--weund'rniuen. al‘u(relyti: :nd papelr :ondenl‘an. RESISTORS

contrals, transistors, diodes etc., for 2 tiny fraction of normal pri‘u. t is and § watt, Most values in stock, 75p per 100.  10p per dozen of any one value

;mlzhnllsn: that t::u are mixed parcels only—contents cannot be stipulated! tVIRE WOUND MAINS DROPPERS, Hundreds of values from 0-7 ohm upwards.

ELE Ol W Sl )| watt to 50 watts. A large percentage of these are multi-tapped droppers for

Gross weight 2 Ib £1 (postage 20p) radioftelevision Owing to the huge variety these can only be offered "‘assorted’
Gross weight 5 1b . oo €2 (postage 30p) at 30p per dozen.

G. F. MILWARD, Drayton Bassett, Tamworth, Staffs. Postage (minimum) per order |5p.

of 100 of any one type.
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’ FOR BRAND GERMANIUM and SILICON TRANSISTORS, GIODES, RECTIFIERS,
HEN RY s LOW COST FleT GRADE NEW BRANDED TRIACS, FETS, a;ENERS BRIDGES snd lzTEGI.ATED CIRCUITg

BY ATES : EMIHUS - FAIRCHILD - FERRANTI - L.T.T. - MULLARD - NEWMARKET - PHILIPS - R.C.A. - TEXAS

QUANTITY
9 0 D A ) v OFFERS !
O FR ST
A SELECTION FROM OUR LIST (SO STOS
AAY30 10p} BD11s 78p]OCI6  50p | 2N1303 18p BRAND NEW FULL SPECIFICATION TTL74 SERIES | AF117 Mullard 200
“:g :gv gg}%} :gv Oc'zg :3” 2N1304 22p BRANDED FAIRCHILD, I.T.T. AND TEXAS 2 '+ I
P b | 0C2 o | 2N1308 22p DEVICES MAY BE MIXED TO QUALIFY FOR ouu'nn PRICES 00
AAZI5 10p|BD131 75p|0C23  e0p 100 + 13p
AAZ17 10p| BD1s2 80p|0C24  eo0p | 2N1306 25p No. Description i1 25-09 100+ 250+ 500 + 12p
AC107 365 | BDY 11 0C25  40p | 281307 250 7400 Quadruple 2-input NAND gates 20p lﬂv 14p 14p 12p 1000 + l0p
AC126  30p 2150 | oc2s  2sp | 2N1308 £8 7401 Quad 2-input open collector NAND gates 20p 18p 16p 14p 12p
AC127 255 | BDYI7 0028 oo: SR 00 ”P 7402 Quad 2-input NOR gates 20p 18p 18y 14p 12p
AC127Z 50p a150|oce sy 2N1613 20' 7403 Quad 2-input open collector NAND gates 20p 18p 16p 14p 12p I1N2646 Motorola
AC128 20y | BDY38 63 |0C3s  50p | aN2147 76’ 7404 Hextuple inverters 20p 18p 16p 14p 12p 40p
AC176  20p] BDY6O 0C38  sop | 2N2160 60-’ 7405 Hex inverters with open collector outputx 20p 18p 16p 14p 12p 25 + 3%p
ACI87 85p 2100 0Ce2  dop| 2N2217 ”' 7410 Triple 3-input NAND gates 20p 18p 16p 14p 12p 100 4+ J1p
ACI88  28p 0C43  50p | 2N2218 20: 7413 Dual 4-input SBchmitt triggers 30p 27 25p 22 20p 500 4+ 18p
ACY17 30p|BP115 25p]0Ces  15p| 2N22184 7420 Dual 4-input NAND gates i 20p 18p 16p 14p 12p 1000 + 25p
ACY18 25p| BP15¢ 20p | OCes 120 25, 7430 Bingle 8-input NAND gates 20p 18p 18p 14p 12p
ACY19 259 | BF1ss 135 | 0C70  12p | 2Nu219 20' 7440 Dual 4-input NAND buffer gates 20p 18p 18p 14p 12p
ACY20 20y | BP1se 355 |0CT1  19p| 2Nuz19a | | 7481 BCD-Decimal decoder/Nixle driver 780 72 70p 80p ssp | OCI70 Mullard 259
ACY21 20y | BF180 38p{0C72 209 8 7442  BCD-Decimal decoder (4-10-line) TTL O/P .. 75; 2p 20 60p 85p 25 + 20p
ACY22 10p|BF19s 18p}0Cis>  o5p | 2N2220 u' 7443 Excess 3-Decimal decoder TTL outputs £1-00 #5p 90p 80p 709 100 + 18p
ACYSs 83p| BF195 18p | 0C76 ”v aN2221 20: 7447 BCD-Decimal 7 seg. decoder/indicator driver £1-76 £1-60 £1-45 £1-30 £1:15 500 + I5p
ACY40 20p| BF196 18p | 0C77 ‘o' IN2221 A 7448 BCD-Decimal 7 seg. decoder/driver TTL O/P #1756 £1-60 £1-45 £1-30 £1-18 1000 + Bp
ACY41 180 | BP197 150 | 0C81 - o5 7450 Expand dual 3-Input AND-OR-INVERT gates  20p 18p 18p 14p 12p
ACY44 28y | BPX13 250 | 0CaID 00| 2n2222 s0n | 7451 Dusi2-wide2-input AND-OR-INVERT gates  20p 18p 16p 14p 12p X
AD140 80p| BFX29 28p | OC81Z 4o: INageaaT® I 7453 Quad 2.inputexpand AND-OR-INVERT gates 20 18p 16p 14p 12p f§ BYI27 Mullard 15|
AD149 50p | BPX30 250 | 0Css  e8p 25 7454 4-wide 2-Input AND-OR-INVERT gates 20p 18p 18p 14p 18p 25 4+ 12p
AD1S1 85p | BFX8¢ 25p | OCsa  5p | 2N2289 u: 7480 Dusal 4-input expanders 20p 18p 16p 14p 12p 100 + 10p
AD162 35p| BFX85 30p | OC130 25p | 2N2369A 7470 S8iugle J-K flip-fop (gated inputa) 30p 27p 25p 22p 20p 500 + 9p
AF114 #5p | BPX86 25p|0C140 40p 155 7478 Single J-K fiip fop (gated inputa) 30p 2 25p 22p 20p 1000 4+ 8p
AFlis g5y | BPX8T 260 | OCI41 60y | 2N26ds 40y “E Do TRy v~ S 0
::’H; §3§ g;ﬁ: 25: %gg 3: ggg:g:Azov 7475 Quadruple buuble iatch 45p 42p 40p 38p asp [] OC35 Mullard 509
AF118  60p | BFYS80 20p | OC200 40p 25p 7478 Dual J-K filp-flops with Preset and Clear 40p 37 34p p 28p 25 + 45p
xF124 250 | BFYS1 200 | OC201  78p | 2N2905 £5p 7480 QGated Pull Adder . 80p Kedd 87p 59p 55p 100 + 40p
AF125 20y | BFY52 200 | OC202  80p | 2N2905A 7481  18-bit read/write memory 21-25 £1-18 $1:10 £1:00  90p 500 + 3Sp
AF126 20p | BFY53 180 | 0C206  95p 25 7482 2-bit binary Full Adder 87p 80p 70p 85p 80p 1000 + 30p
AF127 30, | BPY90 680 | OCP71 97y | 252006 sop [| 7483 4:bit binary Pull Adder £1-00  90p 85p 80p 73p
AF139 30g| BSX20 180 | ORP12 50p | 2N2906A 7484 16-bit RAN with gated wrlte Inputa %0p 83y B0y 7 > Royrgr4Green 10p
AP180 30p | BBX21 20p | ORP60 40p 25p 7488 Quadruple 2-input Exclusive OR gater 45p 41p 38p a5p 33p
AFI81 48| B8Y27 18p[8Ti40 18 |2N2007 2y | 7490 BCD decade counter G A S AN D A
AF185 50p | BET95A 12p | 8T141  20p | aN2007A 7491  8-bit shift register £1-00 [ " 80p 70p + 8p
AP186  40p | B&Y9s 12y | TIP29A 50p 25p 7492 Divide twelve counter 75p 700 85p 80p 58p 500 + ép
AF239  40p | BU105 £225 | TIP30A 80p | 2N2926 18p J] 7493 4:bit binary counter .. % 0p  sSe. CEQE WIS 1090+ 120
ABY26 25p| BY100 18p | TIP31A 60p | aN2926 10p | 7494  Dual entry 4-bit shift register 80p 78 70p 85p 80p
ABY27 30p| BY126 125 | Tips2a 70p [ 2Nso11 sop | 7498 “-bit up-down shift reglater sop 2y 0 8 800 Rgoipy AN Makes
A8Y28 25p| BY124 155 | TiP33A 2N3053 20p | 7498 5-bit parallel/serial infout shift register t1-00 07 95p #0p 83p 10,
ABYZ0 30p | BY182 90p £1.00 | 283054 s0p [| 74100 8-bit bistable latch £2.50 #2-30 £2-00 £1-76 £1-50 P
ABZ21 55p | BYZ10 85p | TIP34A 4N3055 78p 74118 Hextuple Bet-Reset latches £1-00 95p 90p 80p 70p 25 + 8
BA100 18p | BYZi1 30p 81.50 | 2N 3525 74121 Monustable multivibrators 60p 85p 50p 48p 41p 100 + 7p
BA102 30p{ BYZ12 30p | TIB43 40p 21-00 | 78141 BCD-Decimal decoder/Nixie driver .. 81-00 98p 90p 80p 70p 500 + 6ép
BA110 25p] BYZ13 25p [ TISS0 12| 2N3614 56p | 74145 BCD-Decimal decoder (1- 4-line) TTLO/P .. #1.50 #1-40 £1.30 g£1-10 #$1.00 1000 + Sp
BAIIS 7p | BZY7881-00 | TI881 10p [ 2N3702 10p 74150 16-bit data selector/mulitiplexer £3-35 23-20 f2-95 #2-15 22-06
BAX13 5p|GET102 28p | TI852 10p | 383703 10p [| 73161 8-bit data selector/multiplexer f1-10 %5 wp 80 - 700 N IN3OSS Fairchild
BAX16 75| GET103 28p | T1s60 18p | 2N3704 1gp [| 74153 Dual &-line to L-line data selector multiplexer  £1.35  £1-27  ¢1-20  £1-15  £1-10 s
BAY31 7p|GETII 45p | T1861 20p | 2N3705 10p 74154 16-blt decoderfdemultiplexer 228-00 £1-75 £1-55 £1-30 £1-05 P
BAYSR 15p | GET113 25p | T1862 25p | 2N3707 12p 74155 Dual 2-llne to 4-line decoder/demultiplexer .. £1-35 81-47 £1-35 21-10 £1-08 15 + 65p
BC107 10p | GET114 20p | V405A 25p | 2N3708 10p 74158 Dual 2-line to 4-line decoder/demultiplexer .. £1-86 £1-47 21-35 £1-10 £1-05 100 + S0p
BC108 10p | GETI15 50p | VR525 35p | 2N3714 74180 Rync decade up-down counter, 1-line mode .. £1-95 21-885 £1-75 11-80 21-50 500 + 40p
BC10o9 10p| GETI16 55p | WOl 30p 1200 74191 Bynctbll up-down counter, 1-line mode £1-95 £1-85 21-75 £1-60 81-50 1000 + J3Sp
BC109C 12p]| GETS80 48p | w08  45p | 2N3718 74192 Bync decade up-down counter, 2-line mode .. £2-00 £1-90 £1-30 41.85 £1.88
BC113 10p| GETSs2 30p { ZT X107 18p 29-20 74193 8ync 4-bit up-down counter, 2-line mode . 2200 81-90 81-80 g1-60 &1-40 BYZI3Mullard 25e
BCl14 20p | GEX66 ZTX108 12p ] 2N3716 74186 Asynchronous presettable decade counter .. £1-50 £1-40 21-30 f£1-10 £1-00 L
BCl1s  20p 81-50 | ZTX 109 15p .85 74197 Asynchronous presettable -bit binary counter $1-50 £1-40 £1-30 #£1-10 £1-00 25 4 20p
BC116  20p | GM3784 85p | ZTX 300 12p | 2N3771 Complete data on the above in booklet 20 pages, Ref. 29, issue 2 at 18p post paid. 100 + 7p
BCI18A 25p | MATI101 28p | ZTX 301 15p 2-00 Texas 1.C. Handbook. Complete information on 100 typea. 40p. Poat 10p. { 500 4 I1Sp
BC117 20p | MAT121 28p | ZT X 302 20p | 2N3772 Integrated circult sockets 14 pin D.L.L. 25p; 18 pin D.I.L. 3 | 1000 + I2p
BC118 20p | MC724P 80p | ZTX 303 20p 120! e e e s e— O —————
BC119 80p| MJ420 80p | ZTX 304 25p | 2N3773 INTEGRATED PLESSEY INTEGRATED TRIACS 0A202 100
BC134 20p | MJ421 80p | ZT X500 155 22-35 CIRCUITS CIRCUIT 3 Watt Amplifier 25 + 8
BC135 18p | MJ2801 ZTX501 15p | 2N3791 MFC4000P s5p | SL403D 0.‘) Stud with accessories 00 + 7o
BC136  20p £1:10 | ZT X502 20p 1275 | MFC4010P 80p N Complete with B-page / P.I Current 1-11 500 + 6
BC137  20p | MJ2001 ZTX503 17p | 2N3818 38p 1C12 2250 B booklet, circuits Type volts 1000 + sp
BC138 20p £1-50 | ZTX 504 40p | 2N3820 85p PA2468 21-50 § 4nd dats 3 BC35A 100 3 amps 80p L
BC147 12p | MIE340 50p | ZT X531 26p | 2N3823 50p TAD100 2150 £1.50 N 8C35B 200 3 amps 85p
BC148 10p | MIE370 20p | IN914  7p | 2N3824 98p TADI110 21-50 K 8C35D 400 3amps 50p J§ OC28 Mullard 60p
BCl49 12p | MIE371 80p | IN916 10p | 2N3903 20p MC724P 50p SC40A 100 6amps 90 25 4+ S5
BC153 20p | MIE520 76p | IN4148 79 | 2N3908 28p | 702C (TO5 75p ZENER DIODES b : 100 + sop
BC154 20p | MIE331 70p | 1844 7p | 2N4058 12p 709C (TO5) 45p 1- 25 100 500 1000 [| BC40B 200 6 amps £1-05 500 + “"
BC167 15p | MJE2985 18921  7p | 2N4081 1%p 209C (D.I.L.) 45p 24 + + 8C40D 400 6 smps 8100 1000 4 g
BC169 12p £1-10 | 18922 8p | 2N4082 12p 723C(TO5) £1-00 400m/w 8C45A 100 10 amps £1-05 =
BC169C 15p | MJE3055 2G301 25p | 2N4289 12p 741X(TOS) 80p BZY 88 B8C45B 200 10 smps £1:15
BCI77  20p 75p | 26302  30p | 2N4200 12p § MCl303P 22 00 serles® 12p 10p 80 7p 60 BCASD 400 10 ampa £1-26 ] 2N3819 Texas 35p
BC178 20p | MPBAO6S 28p | 26303  35p | 2N4871 35p MC1304P 2225 B 1} watt ba 25 + 30p
BC179 20p | MPBASA 20p | 28404  20p | 285457 30p | BL403D 2150 ZL eerles  25p 23p 20p 17p 15p || BC504A 100 15 amps £1°35 100 + 28p
BC182L 10p | MPS8AT70 15p [ 2N696  18p | 2N6458 35p 741C(DIL) 75p 3 watt BC50B 200 15 amps £1-45 500 + 20p
BC183L 10p | MPBUO0S 50p | 2N897 18p | 2N5459 40p 914(TOS) 40p 3TZ -erie- 30p 27p 25p 22p 20p BC50D 400 15 ainps 2178 1000 + 17p
BC184L 12p | MPSUS6 85p | ON698  30p | 40250 50p 923(TO8) 40p § 10 wat BC40E 500 8 amps £1-25
BC212L 12p | NKT214 20p [ 2N706 10p | 40360  40p TOBHIBA umle- +40p 37p 35p 30p 25p BCA6E 500 10 2145 [ BC108 and 9
BC213L 12p { NKT216 35p | 2N708A 12p| 40361  40p 20 watt amp. 2447 [| Alltypesare 5% Wire Ended + these . | an
BC214L 15p | NKT40375p [2N708 187 | <0362 50p | TOSHIBA 8tud. in voltages 3-3-100 volt In all [| BCSOE- 500 15 amps 21-95 All Makes 10p
BCY30 8Sp | NKT404 55p [ 2N930 20p | 40430 £1 00 Pre amp £21-50 atandard values. *3:3-33 volt. DIAC 8D2 25p l%g + ;9
BCY31l 40p| OAS  25p | 2N987 40p| 40543 85p 500 Ta His
BCY32 60p|0Al0 25p | 2N1171 25p{ 40504 2108 SILICON RECTIFIERS BRIDGE RECTIFIERS 1000 it 24
BCY33 30p | OA47 10p|2N1132 25p] 40595 £1-03 | 1 AMP MINIATURE PLASTIC WIRE ENDED mmzmrozwuucon o a3 +. Bo
BCY34 33p] 0A70  10p | 2N1302 18p 40636 2110 ] Type P.LV. 1-48 050+ 1004 500+ 10004 Cur-
BCY38 45p | OA79 10p IN40O1 50 6p 50 4ip 4y 3ip | Type P.LV. nntl ~12 ‘rypePlv rent 1-11 B ADI4| ADI$2 35p
BCY39 0AS8] 8p Full transistor IN4002 100 % ép Bp 4p 4 1002 100 2a 58p 4004 4a 76p eacl
2100] 0A%  Bp list availab) IN4003 200 8p 7p 6p S5p 4ip M 2002 200 2a 85; 6004 eoo 4 80p 25 + 32,
BCY40 50p|OASL  7p v e IN4OO4 400 8 7p 6p 5p 4ip J4002 400 2a 75 1006 100 6a  70p 100 + 286
BCY70 15p|0A9 7p send for your IN4005 600 10p 9 8y 7p 8 6002 600 2a B0p 2006 200 6a  76p 500 + 1,:
BCY71 20p | 0A200 7p free copy today! IN4006 800 12p 10p 9p 8p ki 1004 100 4a 685p 4008 400 6a £1-00 1000 + 22p
BCY72 15p1 0A202 10p IN4007 1000 15p 12p 100 ®p 8p [§2004 200 4a 70p 6006 600 6a $1-10

OUR RANGE IS ALWAYS EXPANDING — Enquiries invited for new types arriving daily
ADDITIONAL DISCOUNTS —10% 12+ : 15% 25+ : 20% 1004+ — DELIVERY IS FROM STOCK

H E N RY' SEMI-CONDUCTOR DEPARTMENT NEW LIST - NEW PRICES | DISCOUNTS We respecitully ask

1971 TRANSISTOR 10%, 124 Y ANY ONE | customers to include
303 EDGWARE RD.. LONDON, W2. TEL: 01-723 1008/9 | LIST 1500 15% 25+ TYPE  ||» misimum €1.00 per
SEND-FOR YOUR FREL 20%, ardes it helpstoplana

RADIO LTD. CALLERS 356 EDGWARE ROAD W2. |cory 100aY ros/ucnuuodoms & saves posiage as well.
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10 TRANSISTORS.9 TUNABLE WAVEBANDS, MW1,
MW2, LW, SW1, SW2, SW3, TRAWLER BAND. VHF
AND LOCAL STATIONS AND AIRCRAFT BAND

Ruilt in Ferrite Rod Aerial for MW/LW. Retractable, chrome plated 7 section Telescopic £8l 50

Aerial, can be angled and rotated for peak short wave and VHF listening. Push Pull
output using 600mw Transistors. Car Aerial and Tape Record Sockets. 8witched Ear

Total building cost

plece Bocket complete with Earpiece. 10 Transistors plus 3 Dioden. 8- 2} Bpeaker. . P, & tn= S0p
Air 8paced ganged Tuning Condenser with VHF section. Volume onjoff, Wave Change
and Tone Control. Attractive Case in black with aflver blocking. Bize 9° x 77 47 (Overseas P. & P. &

Easy to follow Instructions and disgrams. Parts price iist and easy build plans 30p
(FREE with parts).

> S

ROAMERL: X K5 )
EIGHT
Mk |

ROAMER
SEVEN
MK IV

SIX

6 Tunable Wave.
bands: MW, LW,
8WI, 8W2, Traw-
ler band plus an
extra M.W. ban:l
for easier tuning

NOW WITH of Luvembourg
etc. Benaitlve fer.

VARIABLE 7 Tunable Wa rl!le rod .lunnl anl:

A " telescople aena
TONE CONTROL e (or Bhort Waven.

8W3 and Trawler 3in. Bpeaker. 8 . .

7 Tunable Wavebands: MWI, MWz, LW, 3W], 8W Band. Extra Medium wavebaml provides eaxier tuning atages 6. transiators and tioaes inelnding Micro-
H4W3 and Trawler Band. Built In Ferrite Rod Aerial of Radio Luxebourg, etc. Built in ferrite rod aerial Alloy R.F. Transistors, etc. Attractive black cass with
for MW and LW. Retractable chrouie plated Tele- for MW and L\W. Retractable 4 section 24in. chrome red grille. dial apd black'knobs with polished inetal
scopic aerlal for Short Waven. Push pull output using plated telencopic aerial for 8W. Bocket for Car Aerlal. iuserta. 8ize 9 x 3} x 2{in. approx. Easy build plans
6001uW transistors, Car aerial and Tape record sockets. Powerful push-pull output. 7 transistors anid 2 diodes, and parts-price liat [5p (FREE with parts). Earpiece
Belectivity switch. Bwitched earpiece socket romplete including Mlicro-Alloy R.F. Transistors. 5 he: with plng and switched socket for private listening
with earpiece. 8 t:;muluwrn plliw 3 dindes. 8; A l; speaker, Air apaced ganged tuning condenser. Vol ! 30p extra.
Bpezker. Air spaced ganged tuning condenser. Volume on/off, tuning ammd wave change controls. Attiactive arng
onfoff, tuning, wave change amd tone controls. 1 cane @ ith carrying handle, 8ize 9 X 7 X 4in. approx. Total b‘_"ld"“ costs £3'98 P. P &
Attractive case in rich chestnut shade with gold Fasy to follow instructions and diagramw. Parts price tOversean P. & P. £1) Inx. 26p
blocking. 8ize 9 x 7 x 4in. approx. Easy to follow list and easy build plans 18p (FREE with parts)
instructions and diagrains. Parts Price List and Eaxy Earplece with plug and switched socket for private

Bulld Flans 25p (FREE with parts). listenlng, 30p exfra.
Total building cost £6.98 PP & Total building costs £5.98 PoP&
{Overnean P. & P. £1) Tus. 41p. (Overseaa I'. & P £1 Ina. 41p

- -

[

TRANS
EIGHT

8 TRANSISTORS
and 3 DIODES

TRANSONA
FIVE . i—‘i

MW, LW, Trawler Banil - TRANSISTORS .
with extended M. W AND 2 DIODES

band for easier tuning

POCKET
FIVE

& Tunsble Ware
bands: MW, LW,
BW1, sw2  8W3
and Trawler Bami.
Senaitlve ferrite £od aerial for M.W. and L. \W. Tele-
scopic arrial for 8hort Waves. 3In. 8peaker. 8 improved

B e =

of Luxemnbourg, ete type transistors plus 3 diodes. Attractive case in
7 stages—5 translstors and 2 diodex, 3 Tunable Wavebands: MW, LW and Trawler Band. black with red grille, dIa) and black knoba with polished
supersensitive ferrite rod aerial, fine 7 stage—3 transistors and 2 diodes, fervite rod aerial. metal inmerta. 8ize 9 x 51 x 21In. approx. Push pul
tone moving coll speaker. Attractive black and gold tunlng condenser  volw control, fine tone output. Battery ecn Iner switch for led battury
case. Size 5} x 13 X 34in. Eaxy build plans and moving coll speaker. Attractive case with red speaker 1ife. Ample power to drive a larger speaker. Parta
parts price list 10p 'FREE with parts). Earpiece with grille. 8ize 6} x 4} x 1}lu. Easy bulld plens and price list and easy build plans 25p (FREE with parts)
plug nnd awitched socket for private listening 30p paris price 1lst 10p (FREE with parts). Earpiece with Earpiece with plng and awitched socket for private
extra. plug and switched socket for private listening 30p extra. listening 80p extm.

v building sosts £90QF ik § oot N80t 82150 1.k § Grerririn o £4°48 14
RADIO EXCHANGE CO
BUILD RADIOS, AMPLIFIERS,

' 1
] 61 HIGH STREET, BEDFORD. Tel. 0234 62367 |
FROM EASY STAGE DIAGRAMS. FIVE

gousréﬁg'i'f’m“ wasten unit To byenciose £ please send items marked
Tuning Condemer: 3 Volume Controlx: 2 Slider ROAMER TEN [] ROAMER SEVEN [0
“Aeril: 3 Flign and Sockets: Batters Clbo: 4 Tus ROAMER EIGHT [] TRANS EIGHT 0O
TRANSONA FIVE[] ROAMER SIX O
stored for future use. 1deal for POCKET FIVE O EDU-KIT a
B e e et on | Parts price list and plans for

oardx: Balanced Armature Unit: 10 Transistors:
Dindes: Itesintors: Capacitors: Tnree §* Knobs

All parts including @BB() 7. r « |

Case and Plans Ins. 31p i Name

Overseas P. & P. £1)

NEW! “EDU-KIT”

Units once constructed are detachable
from Master Unit, enabling them to be

e == - - - Address
glzlil_Els\FTER . g;llars side entrance Barratts Shoe Shop : (Dept. E.E6.
SERVICE pen 10-1, 2.30—4.30 Mon.—Fri. 9-12 Sal. B s s -l
B e e a e e e S S e Bl S =l ——" T e S S m—
Publishea approximately the thinl Friday of each manth by 1PC Macazines Lt Fleetway llouse, Farringdon Steeet, London, F.C.4A 4AD. Printed h wlan: Index I'rinters Ltd

Iinstable. Beds. Sole Agents for Australia and New Zealand —Gordn @ Gotch (A/8la) Lta. South Africa—CUentral News Agency Ltd.: Rhodedda and Zawmbla- ~-Kingstons Lul.: East Africa
Stationery and Otfice Supplies Ltd. Subscription Rate (including postage): For one year to any part of the worlil £2-35 Eversilay Eler des 1 1 cubiect to the following conditions,
namely that it shall not, without the written consent of the Publishers tirst given. be lent, resold, hired out or ot herwise disposed nf by way of Traoe at re than the recommendesl selling
price shown on the cover, and that It shall not be lent. resold or hired out or otherwise dlsposed of in a mutilated it in any wath cover by way of Trade, or atfixed toor
as part of any publication or advertising, literary or pictoria: matter whatsoever



NRY’S RADI

ENGLAND'S LEADING ElEC RONIC L’E/VTRES

ELECTRONIC COMPONENTS - TEST -

10th EDITION
| CATALOGUE

350

pages fully
decailed and

TEST EQUIPMENT
Huge range in stock—too
much to hise here, it's all in
the latest catalogue—prices—
specificatlons etc. Also Panel
Meters and Edge Meters.

LOW COST HI-FI SPEAKERS

E.M.|, Size 134" x 84", Large Ceramic Magnet.

TYPE 150 6 watt, 3, 8 or 15
ohms £2-20. Post llp

TYPE 150 TC Twin cone ver-
sion £2-75. Post 22p.

iltustrated GARRARD TYPE 450 10 watt with twin
covering every McDONALD tweeters and crossover. 3, B
aspect of Elec- GOLDRING or |5 ohms. £3-85. Pose 25p.
tronies—plas TURNTABLES TYPE 350 20 watt with tweeter
dzta, clreuits and crossaver. B and (5 ohms.

and infor-
macion

= €7-70: Post 28p.
Pou;uso CABINETS For |so

CHASSIS (Post 50p)
SP25/3 £11-30 HT70 £1660

£4-60.

450

150TC and

MPeo €130 MP6I0 £15:15 Post 30p. ]
CRONE D Rl HIGH POWER AMPLIFIER MODULES
With PLINTHJCOVER MPAL2 Quality transformeriess lo% noise amplifiers
(Post 70p -~ suitable for all Audio, PA and HMi-Fi use.
MP60 PC  £17-65 Modern compact designs. PA25 and PAaSO
HL75 PC  £37-35 supplied with plug harness for use with

PRICE

HT70 PC  £23-50
GLn2P £32-95
CART/PLINTHJCOVER

MU442 Power Supply.

MPAIZ/3 18v, 0-8BA. 12W. 3-4 ohm. £4-30

12W. 12-16 ohm.

76000

PLINTHIC MPAI/I5 30v. 054,
. P,
POST PRID Stock '"}95 GL72PC éaoo £35-95 MU24/40 Mains unit for | of 2 MPAI2/3
at Special (HUAP7S/CB00 €995 or 15, £4-50
. . PA25 22.0-22v. 1A, 25W. 8 ohm. €7-50
Fulligmtl;:;"'::‘st :e':‘d MPeOPCISCIN | £1730 PASO, 22.0.22v. IA. SOW. 3.4 ehm. £9-50
HU)203s ForaranicD S15-08 o aitierier S0 Y

ULTRASONIC
TRANDUCERS

2K/ FIVE 10, VOUCHERS
! FOR USE WITH PURCHASES

Send to this address—Henry's Radio Ltd., (Dept. EE).
3 Albemarie Way, London, E.C. I—for catalogue by
post onl

I PA2S Post 20p per unit
ALL SILICON-FET PREAMPLIFIER AND MIXER

Operate at 40kefs up to 100 ! r SELF POWERED
yds. ldeal remote switching — 5 ™!

and signalling. Comple(e with | £ =y
data and clrcuit b 1 W‘;@é
PRICE PAIR £5-90 Post 10p | . &
POWER INTEGRATED
CIRCUITS price£]0-507

SL403D—3 watt with 8 pai e —
data, layouts & circults £1.30 | 300mw TRANSISTOR AMPLIFIER MODEL 4.300

Fully asscmbled 5TR Amplifier, Size 54
! L

All inputs. Adjustable input
and output. DIN sockets.
Tape in and out. Micro-
phone mixing. Syitable up
to 4-PA2S or 2-PASO.

(other mail and callers to *'303", see below
HENRY S CATALOGUE IS A MUST FOR ELECTRONIC
COMPONENTS OF ALL TYPES

P.C. Board 60p; Heat Sink {4p
1C12—6 watt with data and 1-10mV adjusiable sensitivi

- ¢ ty.

gircuits £2.50 Ouzput J 8 ohms. F!ued Vol. control.

9 volt operated. Thousands of uses plus

TOSHIBA—20 watt
Amp Module £4.57

Power

low cest.
”400 TOSHIBA—IC  Preamplifier | p.i ¢ 75
, p.p. 15p
75 /{; €1.50 (or 2 for €115, p.p. 15p)

TOSHIBA—Data /
Book No. 42 t0p

TEXAS PUBLICATIONS |

Clreuits

ON RECOMMENDOEL
PRICES BUILD THIS VHF FM TUNER

5, TRANSISTORS 300 ke/s D:
DTtk FRINTED CIRCUIT, HIGH

v
et et A ————eE———. | \rs——

Teeton Fa00n Meagictes | Telton $8ai0dss 4 Buwaces | SieATS. Layowe . dut | FOELTY REPRGOUETION. MONS

Eadumer Amelider. Gurrard | Steres Amplifier, Casarsd | 700 buse i€ Data Book (e, X !:::°::J:;‘.V::‘5”mt,::,",:‘:: i

o kg P 2 ,::::,,:"ga:.°'::-m%',"s.:: 420 page Tramsistor o |Ii",::":.";Eii"E::m";:::xn‘,:E ‘

94 X 64in. All leads etc. |5 % 10f x Tiin. AIl teads 40 page Transistor Data | separately. Free Leaflet No. 3 & 7

s €54.65 2 | 12 5695 cwna | MEHr T U TOTNL 057, g 2 Cubine fte, st ik 1397
O] |

or with 2028TC/9TAHCD and

F or with MPEO/SCSHD Single Mains unit }opnonai) Model PS900 £2-47. Post 20p

st
Player €57-50. Carr. £2 ffg»g‘;"ké" l6£:12 94 X 6tin. NIXIE TUBES Mains unit for Tuner and Decoder PS1200 €2-62. Pos( 20p
. are. (Post I5p per ) to 6)
B TETE r s toTs T o XN3, XNI3, Gre 09 slde { SINCLAIR PROJECT 60 MOD'JLES
Rota 10 + 10 wates Stereo | RX 150 8 + 8 wakg MedFM/ Em.yuchrf;go.ops.d. view | —SAVE POUNDS!
Amplifer. Garcard SP25/3, FM stereo Tuner Amplifier, with decimal points and data q .
Goldring GBOOH, plinth and pair of SDL2 Speaker Systems | ggl poinl | Z30 £3-60 ,FZSO i4-38
for KB30) S we,;km 3P0 1 B . Garrard | GRla 0.9 End view with | Sgo 98 bas caog ]
or ize x JO x inth/Cover /Gold- g 1
Tyin. Al leads ste. 4 Tink GB00H cart. Allleads exc. Bockee and S 41 68 PZé 638 !
Lise' £48.50 Caer. £2 Liss. £99.95 Carr- £2:50 | <ep EARLIER PAGE FOR | Transtormer for PZ8 €295 | PACKAGE DEALS :
£94 5 €133 TRA;'I‘SEIZTO;% & oljosogs. SActive Filter Unit  £4-75 % x %gg gtereo 2’8 ;%2 ﬂ: ;;
Latest Hi Fi & Tape Recorder 12 page Stock Discount | etc. Ll No. N tereo FM Tuner £2025 tereo 6
FREE List plus over 100 Stereo Systems. Ref. 16/17. REQUEST ficrz g2 50i Ql6’s €8 ea. zpé‘!%%':;z:m(,:o;:zse?fgmz.ﬁ
Post nte, Op per item . L 2
PUBLIC ADDRESS, LIGHTING & DISCOTHEQUE EQUIPMENT e e | Tramformer for 228 ta's3
DJI05S 30 watt rms Amplifier, 4 Inputs, master tone 2000 £23-75; 3000 €3t-50 NEW PRO]ECT 60? KIT £20-95
and volume controls etc. 6§ chm output. Cased portable. Post 50p each Post 25p

£33-50, Post 40p.

DJ70S 70 wate rms version. Cased portable. €53-00.
Post 40p.

DISCOAMP 100 watt rms to B ohms. 4 mruts. separate
bass and trebie controls, PFL, etc. Cased for cabinet or
rack mounting €76-50. Post 40p, phone designed and made for
McDONALB MP60 fitred to plinth with cover, Henry s for all PA[Disco Equipment.
SCSMD cartridge to match above amplifiers. £17-50. it

LIG HT GUIDE 64 ﬁbresdsheathed

k1]
Mono {0-0017) £1-50 per 25 metre
eel,

COMPLETE RANGE OF DISCO/PA
A]ND LIGHTING ON DISPLAY AT

| "BANDSPREAD PORTABLE TO BUILD

Printed circuit all transistor design i

using Mullard RF{IF Module. Magii-n

and Lung Wave bands plus riediym

Wave Bandspread for extra seleccivicy.

Also slow motion geared tuning, 603

mW push-pull output, fibre glass PYC

covered cabinet, car Werial. Attractive
appearance and performance.

TOTAL COST TO BUILD £7-98,
All parts sold separately—Leaflet No. 2.
‘7T' MEDIUM AND LONG WAVE PORTABLE {as previously
advervised) £6-98, p.p. 35p from stock—Leaflet No, |.

SPECIALI! Anti-Feedback Micro-

DDOLII 3 channel light control unit for above ampli-
Wate. Treble, Bass and Mid range. £33-50,

FULL RANGE
OF
LIGHTING

ﬁers)"lK

t 35p
EFFECTS PROJECTORS—Coloured
rontmg Ilgh: patterns.
DISCO-COLT 250w Tungsten £22-50
LIQt 50—50 wate Q.l, £32-50
LIQ) 150— 150 waet Q.1 €50 00

MORE OF EVERYTHING AT LOW PRICES ALWAYS AT HENRYS)

High Fidelity Sales &
Demonsttations.Centre

p. 32p. (BaueryZ)pl

- ——

Call, write or phone for details and |

iN
STOCK lists.

SLlDGl CONTROLS. Top 3un|ity 60mm singles and

angs complete with knobs. (Post 1-5 I5p; 6 or more 20p)
SK 10K, 25K, 50K, 100K, 500K, | Meg. Log and Lin
10K, 25K, 50K, 100K, Log and Lin ganged.

S

45p each
75p each

Electronic Componehts,
Audio and Test Gear Centre
5 DGWARE ROAD

I-O N
Tel:

i3

] Shop. Industrial Sale.f’
354 EDGWARE ROAD, - ROAD, ~ 303 EDQWARE " A

DQN, W.2. ¥ 4. = ONDO 1y
Tel: 012402 5854 Tel: 01-723 6363 al Tel:81-7 ¥
54" & -i.‘ OPEN S1X FUtt- bars A WEEK 9 amto'0 Bm MONDAV 70 SATURDQ

01 462~ NG

309“ <





