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ADCOL Soldering

Instruments add to

your efficiency
THE NEW 'INVADER'

ADCOLA L.646 PRICE

21.85for Factory Bench
Line Assembly
A precision instrument -supplied
with standard 3/16- (4.75 mm)
diameter, detachable copper
chisel -face bit'.
Standard temp. 360°c at 23
watts.
Special temps. from 250°c -
410°c.

*Additional Stock Bits
(illustrated) available

COPPER

B 3$ k 3.2 mm CHISEL FACE

B- 14 ir - 2.4 mm CIFISEL FACE

FAca

_110.

8 12 - 4.75 mm iiiiii an

B se -. 6.34 mm CHISEL FACE

LONG LIFEr- -4)
B 12 LL -  " ""^

-

B 3S LL i - 32 turn CHISEL FACE

B ULL 1N. 2  FFT CHISEL FACE

CHISEL. FACE

B 44 LL - 4.75 nun FEAC,11:WIDEIVEN

Don't take chances. We don't.
All our ADCO LA 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.

X1DCOLA Write for
price list
and
catalogue

ADCOLA PRODUCTS LTD.,
(Dept. Y ), ADCOLA HOUSE. GAUDEN RD., LONDON, S.W.4'.
Telephone: 01.622 0291/3  Telegrams: Seljoint London Telex  Telex: Adcola London 21851

MW/LW TRANSISTOR RADIO
,... Complete art of parts for this MWILW

Transistor Radio. Originally sold by
ow companya .1921t5se50t .1 o_irlo0...moretwoornld-tgamuo

Iha87
wing 3 AF117 In RF and IF staged

wered by a two stage AF amplifier using

:IX'

Om. 9 volt 6 translator superhet

tt C81D. 2 x OC81. Output approx.

\\

1111,..'

00MW. Transistors 3 x AF117, OCISID
-4- 2 OC81. Mao works off air -aerial. Full
instruction book 1118, tree with parts.
Red only, ply case, resins covered.
Requires PP7 battery, price SID extra.
31in high-quallty speaker, Price MI plus
40p P. St P.

STEREO AMPLIFIER Type SHV-2 x3 Watts
Fully built. Separate vol . base and treble controls
each channel; 12 x 41 x gin high. EZ80 and i

2x ECUS valves. O.P. tram. for 3 -ohm speakers.
IDouble wound mains trans. Suitable for crystal

,
11.

mass. cartridge, tuner, etc. with mono -stereo
switch. 200.250V a.e. main, 1745, 30p P, & P.

liW MAINS GRAMOPHONE AMPLIFIER
EZ80, ECL82, O.P. Transformer (3 ohm). Vol./Onoff and Tone Control. Double
wound mains transformer. 21 x 21 x 21in separate but wired to chassis, 4 x 21 x
NM over valves. 23.370 including 5In speaker (12.75 less speaker). (Post paid.)
(Two less 10%.)

MAINS TRANSFORMERS (240-250V input)
Postage in brackets
8.3V at 2tA, 40p (IOW.
250V at 50m.t and 63V at I jA, 500 (20p).
22V at IA, 6.3%* at 2.t and 230V at 50mA, 74 (2:ip1.
90Y at 20mA and 1.4V at 230mA. 50p (13p).
Deduct 10 per cent front 'cola' bill for more than one transformer.

Complete set of parts wile wiring diagram for battery eliminator to give 901'. H.T.
at 20-30mA and 1.41* at I.23 or 250mA (adjustable). With undrilled aluminium box
approx. 6 x 3 x 3in. trans., choke, two rectifiers, condensers.
Price 12.75 Our 23p P. 8 P.

GLADSTONE RADIO
66 ELMS ROAD, ALDERSHOT, Hants

(2 mine, front Station and Buses). FULL GUARANTEE. Aldershot 22240
CLOSED WEDNESDAY. S.A.E. for enquiries please.

FELSTEAD (EES) ELECTRONICS
LONGLEY LANE. 3ATLEY, CHEADLE, CHESHIRE SKS 4EE

Selection from our list, sent free for stamped addressed envelope. (Free overseas)
Cash with Onter only -No CCD or Caller service. Charges (Min. 6p.) ill brackets after all
items apply to G.B. A Eire only. Regret Orders under 25p. plus charges unacceptable.
SAE please, for enquiries or cannot be replied to. Overseas Orders welcomed.
RECORDING TAPE: Meet quality/value British Mylar available: STANDARD V 600ft
88p: Of' 900ft 50p; 7' 1200ft 54p; LONG PLAY 5' 900ft 50p; Of' 1200It 58p. 7' 1800It 90p.
(7tp on 5' and 5j', 9p on 7'). Other sloes, Cassettesand accessories to list. CARTRIDGES.
All with standard fitting. and styill. Mono ti P67 85P: Stereo-corp 000 GP91/8C
21.10; STEREO GP93 11.40; Stereo Ceramic GM 1145. (6p) C Shown in list
with more types incl. Sonotone 9TAHC Goldring Sc. at lower

CDOI AL Lid AO RN OD

0. P and DC'284; GARRARD 11(.."2. GM DC 12. 11(2110; RON IMP):gf n. P and T;
STYLE; Single tip types: Aro: GP37, GP59,GP65/67, fl P71. Wig

PHILIPS 3301 (3080, 3088. 3302, 3304) 3010 (12. 13, 16); 8014( iTONII IIYFI2oT. ALI, AT
405 each (8p). Double -On turn -over types (76 sap. MI other side). For Arm GP73, GP91
(for cartridges GP93. GP94 ac.) GP9113C (for stervo.compat. types) GP104, BSR 8T4
(8T3. 8T5), ST9 (ST8), STI2/14/15, SONOTONE STA. 9TA, STAID!, PHILIPS 3308
(3310. 3224. 3228/22, GI'280) GARRARD 110121, 22. GC823. GKS25 and 26, GCM2IT
nd '22T. (1K1124T. 1103211, CKS25T A 26T 0C1131, 111'836. GC835, GC838.
KS40A. KS.4111, etc. ALL AT 75p Op). DOUBLE DIAMOND STYLI]: (Same dla. tip each
side: no 701 for all types 2130 (614). PICK-UP WIRE: Super thin twin flex screened,
sheathed. Op per yard. (Up tog phi, 6p, over charges paid.) All sapphires in list. MICRO-
PHONES; CRYSTAL: LAPEL It', ellp/hand. lead 3.5tunt jack plug MP (8P). CM20
Cream Plastic hand 521p: 01121 Grey Plastic Hand/Desk 8121p; both have 33mni jack plug
and lead (9p either). "STICK" 60 11 02; CM70 'PLANET' Metal, tapered, with neck cord,
adaptor for stands 81.471; "111C 91" hand/desk 81p; "MIC 45" Curved metal hand grip
81.00. All with leads (all Op). MICROPHONE INSERTS Diam. I 75 or 0.9 either .1/e
274p VP to Ii for 614.1 DYNAMIC: 209 Caption Ball, 5011/6000, huilsin volume control,
on/off switch. special 20ft lead, the best cable anywhere 10.80: l'1,130. um-dir. mesh ball
50K/600(1 jack plug, cable, adaptor. 24-80: DM160. I -the ball mesh, 50K. cable,
adaptor, lack plug 13.674 Way each). SPEAKERS. Still very popular 12' ROUND, fitted
tweeter, 3 or 15 ohms (State which) /1.871 (271p) -or pair for stereo 14 25 charges paid.
SMALL 21' 30 or 80, state which 374p (610. More speakers in list. HEADPHONES:
High resistance 211000 adjustable 92114 (7111. EARPIECES with lead and min. 2.5mm or
3.5nun (state which) jack plug. MAGNETIC 9p. CRYSTAL (3.5otni plug only) 24p (up
to 3 for Op. any type). SOLDERING IRON. Slitn, modern, British high speed. Sr. all
parts replaceable. highest Quality fully guaranteed 11.171 (l0p). TRANSFORMERS:
Sub -min 11 x 11 x tams:, 01 TPUT fA for 0072, Ac.) 14p. or DRIVER 15p IUD to
12 for tip). CONNECTING WIRE. Packs of 5 coil., each coil 5 yds.. Natl. cols. SOLID
CORE 14p. FLEXIBLE or SUPER THIN for transistor wiring &e. either lop. (Any
pack 69). RETRACTABLE FLEXIBLE LEADS. (CC R LI ES), With phone plug ea. end Oft
23p, 12ft 39p. With phone plug/phono socket other end rift 25p. 12ft 421p 16t. lead any type).
VIBRATORS. 12V 4 -pin non -synch 1211i D4, sr en. pins 271p. SAME but 31' ex pins.
t'SA. 20p. I2V 7 -pin, synch. (128R7) 21' ex pins 624p (60 any type). TRANSISTORS
Sr. AC' 126 121p. AFIIO 20g. AIM& 15p. A F117 20p. 0A5 10p, OA In 10p. 0.461 10p,
0C4414p. 0C45, 0371. 0(.72. 0075. OCSIO, 00820. all at 12111 each. OC8115p. OC170 20P.
Ot'17 I 121p, It TIOOMOIltdv 14p. Many more incl. poser types, thyrIstors, Sc.. in 1101.
MAINS NEONS, fly leads 1014. NEON SCREWDRIVER (pocket tester 171P 16P either.
MAINS BATTERY ELIMINATOR. Input 240V AC, Output 3, 6, 74 and 9V DC by switch
selector, On/off switch, pilot lamp. leads, plug. adaptor to suit most transistor sent and
casette recorders. Suitable f w model use: 18.15 (24). OUR CURRENT LIST free heading)
Includes more details of all above plus cartridge replacement table, many unrepeatable
Special Offer., and collie. erne. clips. 1"olume controls. Din ping, 1'° -Ax, .tandard, mud
ature, plento plugs, sockets and adaptors, Tape Recording and Record Player accessories.
panel and Test meters and equipment. Multimeters, ndtt. 1110t0,, trot prods. switches -
rotary, toggle. elide cabinet, lamp &c.-electrolytics, terminals, eroboartl, valve holder,
extending aerial. for cars anc portable sets, Ind. lamps and bulbs, dials. mikes. telephone

amplifiers and pick-ups, de% cord inter -roan., capacitance and resistance testing boxes
mere headphone. etc.. etc.
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024 -hour Phone Service
Ring 01-648 8422

Ask for details of our
Credit Account Service

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

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

a

Please write your Name and Address in block capitals

NAME 8teudelt Peskr,:424,

I

I

I

ADDRESS

HOME RADIO (COMPONENTS) LTD., Dept. EE
234-240 London Road. Mitcham, Surrey CR4 3HD.

NM NM NM MIMI 1110 NM O-11 11

I

I

I

J
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SAVE £20.25 NOW!
ritfcSOLID ATE

BATTERY, MAINS AC

Combine'
11.11.1 AMIEM RADIO

and CASSETTE
TAPE RECORDER

& PLAYER .v

Knipmffi4list
EVERYTHING,

941X'''t
4a. ' ,z,117

4-

<0.

Latest sensation in the world of sound!
First-class makers. Fabulous VHF, AM/FM
Radio AND Ca Tape Recorder and
Player combined, AND runs off standard
batteries or mains (plug in the 220/240v. AC
line cord). Record, play back anything, anywhere! Even tape direct from
Radio as you listen! RECOMMENDED RETAIL PRICE GENUINELY
£44, WE OFFER AT ALMOST HALF PRICE! Wonderful features:
 Press button Keyboard Control panel!  New "pop up" Cassette
election system!  "MAGIC.. EYE" Visual Battery check/recording level
indicator or built in automatic leveller.  Sep ONIOFF, HI -LO
volume is!  Heavy duty built-in speaker!  Earphone (for
personal listening or "monitoring") and ion speaker sockets!
 Remote control microphone!  Built-in swivel telescopic ion
aerial (14In. approx.)! Magnificently made case, size Win. x elin.
311n. overall approx., with carry handle. Designs vary slightly. Takes
standard 30, 60. 90 or I20 -minute Philips Cassette Tapes obtainable everywhere.
The amazing built-in full circuit VHF. AM/FM Radio gives you superb
clarity of tone, incredible station selection-Unique rotating Station Selector
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 MC's more for a Car Radio or Car Cassette player
ALONE! £23.75, CARR. 35p. Simple instructions, remote control
microphone with onloff switch and microphone stand. BONUS-
Standard Batteries and Cassette Tape 25p extra.

`COMMERCIAL. TRAVELLERS Please note: Merchandising office at
lour Holborn Store. (PERSONAL SHOPPERS WELCOME AT'

BOTH STORES).
g_

genklo"144
t.j7ifInPR'"t

OUR
ETC

J

todY

is1iN103011 VIOSRSIV
BEATER.

1.41875MANEISTASS74ge/VEDI

6 WAVEBANDPORT1°.T1ABLE RADIO

WORLD WIDE
RECEPTION

TWOUSAMDS OF TRANSMISSIGNS.
AMO STATIONS TIF WORLD

£9.970
130E ,POST ETC. 43p

((T2ai*
EVENAVSKja?-16/4
FOR THIS PR/Ce !

N140

NOTJUSTAKADIO-BUTTECHNOLOGICAL MAGIC'
ME 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 *very conceivable possible up-
to-date technological improvement had been care ully considered and
thoroughly examined. So advanced it will probably make your present
radio seem like a "crystal set"! It's far better than any 6 -wave radio
even they have produced! We're almost giving them away at C9.97-a mere
fraction of even today's Russian miracle We challenge you to
compare performance and value with that of E34 radiosl 'Instant refund if you
are not astounded! and sw tone than ever! Much wider band
spread than hitherto for "pin -point" station selection! Once again the
Russians have proved their fantastic ability in electronics-brilliantly reflecting
their advanced micro!cicuitryitechniques in the field of spaceship and satellite
communications. YOU GET THIS AMAZING SET FROM US AT A PRICE
THAT BEARS NO RELATION TO TRUE VALUE! Yes, 6 sap 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 the world
Superb, sweet tone-controlled from a whisper to a roar. Push-pull output!
Separate ONIOFF volume and Treble/Bass tone controls! Take it anywhre-
runs economically on standard batteries. Internal ferrite rod aerial plus built-in
telescopic aerial extending to full 333in length. It's also a fabulous CAR
RADIO-any speed requires no additional aerial. UNIQUE! Elegant
Black, White and Chrome finished case, SIZE 10)in. x Bin x 3}in, overall approx.
Magnificently designed, made to give years of perfect service. With
WRITTEN GUARANTEE, manual with simple operating instructions and
circuit diagram. ONLY (9.97, POST, ETC., 43p. Standard batteries 25p extra.
Can also be used through extension amplifier, tape recorder or public address.

*COMPAR

ITS PERFORMANCE with

£34 RADIOS!

SHOPERTUNITIES LTD. L
Dept. EE/4, 164 UXBRIDGE ROAD, LONDON W12. BAC)
(facing Shepherds Bush Green) (THURSDAY I, FRIDAY 7).
Also at 37(39 High Holborn. LONDON, W.C.I (Thurs. 7).
Both stores open MON.-SAT. 9 a.m.-6 p m

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: E260 post paid.

CREATE "PHASE" EFFECT ON YOUR
RECORDS, TAPES ETC., UNIQUE CIRCUITRY

ENABLES YOU TO CREATE PHASE

EFFECT A f 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: E2.60 post paid.

MAIL ORDER ONLY.

S.A.E. ALL ENQUIRIES.

DABAR
ELECTRONIC
PRODUCTS

Ha. LICHFIELD STREET,
WALSALL, STAFFS. WSI 1132

VIROBOARD

YEROBOARDS GIVE A PROFESSIONAL

HMSO TO YOUR WORK

Vend 0.15"pitch, plain and copper
clad universal circuit boards.
AVAILABLE FROM YOUR LOCAL RETAILER.

T114 ADE DISTRIBUTOR N. Row IEMce,c.iI Ltd.. Loeser., W.C.I.

VERO ELECTRONICS LTD
Inc vIriel tc CM"...  1,1

3,1 Chndlo, ...II 2.1

Vary the strength
of your lighting with a

lElifitiD ITCH

The DIMMASWITCH is an attractive and effic-
ient dimmer unit which fits in place of the normal
light 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 all lights except fluorescents at mains voltages
from 200-250 v, 50Hz. The DIMMASWITCH has
built-in radio interference suppression:

600 Watt 0-20, Kit Form E2.70
300 Watt L1.70. Kit Form E2.20

All plus 10p post and packing.
Please send C W.O. to:

DEXTER & COMPANY
5 ULVER HOUSE, 19, KING STREET,
CHESTER CH1 2AH Tel: 0244-25883,
As supplied to H.H. Government Departments.

234 Everyday Electronics, March 1972
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YATES ELECTRONICS
FLITWICK LTD

RESISTORS
iW !Ara high stability carbon film-very low noise-capless construction.
.1,W MuIlard CR25 carbon film-very small body size 7 S x 2.5mm. 4W
Erie wire wound. 4W 2% Electrosil TRS.

Power Values Price
watts Tolerance

V;(1!
available 1-99 100+

2-2M0 E24 I °Op 0.8p4 5%
0°/,, 3.3M11-10MD Eli 1.0p 0.8p

'i
gi7

100 -IM EllOP3.5p 3

* 10-3 on E12 I Op 0-8p
6 'P. 4 - 70-4 MU E12 I Op 0-8p
4 10% 10-100 Eli 6p 5-5P

Quantity price applies for any selection. Ignore fractions on total order.

DEVELOPMENT PACK
0.5 watt 5 % Iskra resistors off each value 4.70 to Iron.
Eli pack 325 resistors 1.240. E24 pack 650 resistors 1E4.70.

POTENTIOMETERS
Carbon track SW to 2M0, log or linear (log 4W, lin 4W).
Single, 12p. Dual gang ( ), 40p. Single D.P. switch 24p.

SKELETON PRESET POTENTIOMETERS
Linear 100, 250, 5000 and decades to SMO. Horizontal or vertical P.C.
mounting (0 I matrix).
Sub -mini 0 IW, Sp each. Miniature 025W, 6p each.

SEMICONDUCTORS
AC107 15p BC108 10p
ACI26 12p BC109 10p
AC127 Ilp BCI47 13p
AC128 12p BC 148 13p
ACI31 12p BCI49 13p
ADI40 50p BC157 14p
AFI 14 20p BC158 14p
AFI IS 20p BC159 14p
AFII6 20p BFI79 lip
AFI 17 20p BFYSO 22p
BC107 10p 10751 lip

BFYS2
BYI27
BZYIO
BZYI3
0A85
0A90
0A91
0A202
0C26
0C44
0C45

2.2p
12p
20p
20p

7p
Sp
Sp
7p

45p
12p
12p

0071
0072
OCBI
0082
0082D
ORPI2
1N4001
1 N4002
1N4CO3
I N4004
I N4005

12p
12p
12p
12p
12p
50p
6p

10p
10p
10p
12p

IN4006 12p
1N4007 12p
2N2926R 9p
2N29260 9p
2N29267 9p
2N2926G 10p
2N3055 60P
2N3702 13P
2N3703 IIP
2N3707 13p
2N371 I 10p

ZENER DIODES
400mW 5% 3  3V to 30V, ISp.

LINEAR !Wit (D.1.L.)
709a 50p 741
7I0a 50p 748

50p
50p

BRUSHED ALUMINIUM PANELS
12in x 61n 25P; 12in x 24in -lop; 9in x 2in 7p.

DEPT. E.E.

ELSTOW STORAGE DEPOT,

KEMPSTON HARDWICK.

BEDFORD.

C.W.O. PLEASE. POST AND PACKING,
PLEASE ADD 110p TO ORDERS UNDER Li.
Catalogue which contains data sheets for most of the
components listed will be sent free on request.
5p stamp appreciated
10% DISCOUNT TO ALL CALLERS ON SATURDAYS

MULLARD POLYESTER CAPACITORS C296 SERIES
400V: 0,301µF, 0 0015pF, 0 0022µF, 0(033pF, 0 0047,,F, 20. 0 0068µF, 0.01µF.
0 . 015,,F. 0 -022µF, 0 . 033pF, 3p. 0 047µF,0 068µF,0 1pF, 4p. 0 15µF, 6p. 0.22µF, 74p.
0 -31,,F, 1 1 p. 0.47µF, 13P
160V: 0.01,,F, 0.015µF, 0022µF 00330F, 0 0470F. 0 068,,F, 3p. 0 1pF 34p. 0- ISpF,
tip. 022µF Sp. 033µF, 6p. 0 470F, 70. 0 68,,F, 1 1p. 1 OpF, 13P
MULLARD POLYESTER CAPACITORS C2.80 SERIES
250V P.C. mounting: 001µF, 0.015pF, 0 0224F. 3p. 0-033µF, 0 047,,F, 0.060µF
3+P 0 1pF, 4p. 0- ISpF, 0.22µF. Sp. 0-33µF..61P.0 47µF, p. 0- II p. 1 OpF, 13p
I SpF, 20p. 2 2pF, 24p.

MYLAR FILM CAPACITORS 100'., CERAMIC DISC CAPACITORS
0.001µF, 0 CO2pF, 0 005,,F, 001,,F, 0 02pF 100pF to 10,000pF, 2p each
20. 0.04µF, 0 OW, 0 068pF, 0 1pF, lip.

ELECTROLYTIC CAPACITORS-MULLARD C426 SERIES 6p each
(O(V) 10/25, 40125, 8012.5, 160/25, 320/25, 500/2.5, 8/4,32/4, 64/4, 125/4, 250/4.
400(4. 6.4/6.4, 25/64, 50/6.4. 100/6.4, 20016.4, 320/6.4, 4110, 16/10, 32110. 64/10
125110, 200/10. 2.5/16, 10116, 20/16, 40/16, 80/16, 125/16. 16/25,6.4/25, 12.5125,
25;25. 50,25, 80/25, 1/40, 4140. 8/40, 16/40, 32/40. 50/40, 064/64, 25/64, S/64, 10164
20/64, 32;64

MULLARD C437 SERIES
100/40, 160/25, 250/16. 400110. 640/6 4. 800/4, 1000/2.5. 9p. 100164, 160140, 250n5,
400116, 640/10, 1250/4, 1000164. 1600/2S, 12p. 160164, 250/40, 400/25, 640/16,
200014, 1000/10, 1600/6.4, 2500/2°5, ISp. 250164, 400140, 640/25, 3200/4, 1000/16,
1600/10, 2500/6.4, 4000/2.5, Illp.

ELECTROLYTIC CAPACITORS Miniature P.C. mounting
(µRY): 10/12, 50/12. 100/12, 200/12. 5/25, 10/25, 25/25, 100/25.

Sp each

VEROBOARD
0.1

x 31 22p
2 x 5 24p
3 x 31 24p
31 sr 5 28p

17 x 2) 75p
17 x 3) 108p
17 x 5 (plain) -
17 x 3) (plain) -
17 x 21. (plain) -
2} x 5 (plain) -
2f x 31 (plain) -
Pin insertion tool 52p
Spot face cutter 42p
Pkt. 50 pins 20p

0.15
17p
lIplIp
28p
S7p
78p
132p
60p
42p
12p
lip
S2p
42p
20p

JACK PLUGS AND SOCKETS
Standard screened 18p 2 Smm insulated
Standard insulated 12p 3 Smm insulated
Stereo screened ISp 3 Smm
Standard socket ISp 2 Smm socket
Stereo socket 18p 3-Smm socket
D.I.N. PLUGS AND SOCKETS
2 pin, 3 pin, Spin 180°, S pin 240°, 6 pin
Plug 12p. Socket 8p.
4 way screened cable 15p/metre

O p
B p

13p
Op
Op

BATTERY ELIMINATOR II SO
9V mains power supply. Same size as PP9 battery

YilllibiJ;1.1
TheiNew Picture -BOOk'way of learning

BASICELECTRICITY (5voLs)
ELECTRON ICS (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 -
type drawing. The books are based on

This carefully p:anned series
of manuals has proved a

valuable course in training
technicians in Electricity,

Electronics, Radio and
Telecommunications.

WHAT READERS SAY

. CAREFULLY WRITTEN .. .

I am very satisfied with these carefully writte,
expressed manuals ... A .W., Shanklin.

. . VALUABLE ASSISTANCE .
Your valuable assistance has enabled me to find

position as a Radio and TV Engineer ... D.S., Bristol

. . THEY ARE INVALUABLE
I find that as a base for a course in Electronics they are

invaluable and I have yet to find anything even to approach
the same standard . . H.N , Roth Thom.

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

TO TRY IT, IS TO PROVE IT
rEEHOIMEMINEEMinniiiiniMEHMEMEI
 To The SELRAY BOOK CO NO HAYES HILL, HAYES, BROMLEY. KENT BR2 7HP

 Please send me WITHOUT OBLIGATION TO PURCHASE, one of the
IN above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid.
go in good condition within 7 days or send the following amounts. BASIC
 ELECTRICITY £4.50 Cash Price, or Down Payment of E1.00 followed to,
 4 fortnightly payments of £1.00 each Total £5.00 BASIC ELECTRONB
 £5.40 Cash Price, or Down Payment of £1.00 followed by 5 fortnightly
so 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 set allowed on free trial)

II BASIC ELECTRICITY BASIC ELECTRONICS
Prices include Postage and Packing.

111 Signature
(If under 21riamai;re7:e-citTired of paresis or guardian)

El NAME
BLOCK LETTERS

111 FULL POSTAL
ADDRESS

A TECH -PRESS PUBLICATION
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50µA 111-40
50-0-50mA 13.10
100µA /11.10
100-0-100mA 1300
200µA 13.00
500µA 1390
500A-500mA/380
ImA 12.80
1-0-1mA 1280
5mA 12-80
10mA 12.80

SEW 1PLR a ElInn
USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS,

EDUCATIONAL AUTHORITIES. ETC.
 LOW COST  QUICK DELIVERY  OVER 200 RANGES IN STOCK

 OTHER RANGES TO ORDER

NEW "SEW" DESIGNS!
CLEAR PLASTIC BAKELITE PANEL

METERS

TYPE SW.I00
100 x 80 mm.

20V. D.C... 1310
50µA /380 50V. D.C... 13.10
50-0-50µA 1345 300V. D.C. 1340
100µA 13 SO 1 amp. D.C. /3.10
100-0-100µA 1345 5 amp. D.C. 13.10
500µA /385 300V. A.C. 1310
1mA 1x3.10 VU Meter.. 1375

METERS
TYPE S-80

80 mm.
square fronts

50//A 13 20
50-0-50mA /810
100µA 12 76
100-0-100mA 1310
5000A 1300
lmA 1360
20V. D.C 12.80

50V. D.C.. 1210
300V. D.C. 12 60
1 amp. D.C. 12 60
5 amp. D.C. 12-80
300V. A.C. 12 60
VU Meter.. 13.37

"SEW" CLEAR PLASTIC METERS
Type 1111.85P. 411n. X 411n. fronts.

100mA.... 12-80
50mA ... 1380

w.0).441.Ses
500mA .... 12.80
1 amp. .. . /280
5 amp. .... 1380
16 amp... 12-80
30 amp.... 12.00
20V. D.C... 12.50
50V. D.C... 2280
150V. D.C. 1230
300V. D.C. 1380
15V. A.C.. 1230
300V. A.C. L280
8 Meter ImA 2.2.17
VU Meter. 18 60
I amp. A.C. 2380
5 amp. A.C. 1280
10 amp. A.C.12-80
20 amp. A.C.2280
30 anip. A.C.1280

Type KR 62P. 2f1n. square fronts.
30µA L310
50-0-500A 12.80
100µA 1260
100-0-100µA 1230
500µA 12-30
1mA L200
5mA 1200
10mA 12.00
50mA 1200
100mA 12-00
500mA ft.00
1 amp 12.00
5 amp /2.00

10V. D.C... 1200
20V. D.C... 12'00
50V. D.C... 12-00
300V. D.C. 1200
15V, A.C. 12-10
300V. A.C. 12.10
S Meter ImA 1310
VU Meter .. 1820
1 amp. A.C. 12-00
5 amp. A.C. 12-00
10 amp. A.C.22-00
20 amp. A.C.12-00
30 amp. A.C.12-00

Type MR -85P. 31 n. X 311n. !route.
50µA .... 2887
50-0-500A 1375
100µA 1375
100-0-100µA!265
200µA .... /866
500µA .... L240
500-0-500/sA 12.20
1mA 1020
5mA 1320
10mA 12.90
50mA 12 20
100mA t@ 20
500mA 12.20
1 amp 2.220
5 amp. 1890
10 amp 12.20
16 amp. 12.20
20 amp. /220
BO amp. 12'80
50 amp. 1350
5V. D.C. 12.20

10V. D.C... 12.20
20V. D.C... L2 20
50V. D.C... 1220
150V.D.C... 12.20
300V. D.C. 1210
15V. A.C... 1280
50V. A.C... /2 80
150V. A.C. 1230
300V. A.C. 1380
500V. A.C. 1230
S Meter 1mA 1287
VU Meter 13117
50mA A.C. 1220
100mA A.C.12.20
200mA A.C.12 20
500mA A.C.1220
I amp. A.C. 12/0
5 amp. A.C. 12 20
10 amp. A.C. 12 20
20 .mp. A.C.12 20
30 amp. A.C.4220

*MOVING IRON -
ALL OTHERS MOVING COIL

Please add postage

SEW EDUCATIONAL
METERS

Type ED.107. Size
overall 100mm X
90mm x 108mm.
A .w range of high
quality moving coil
instruments ideal
for school experi-
ments and other
bench applications.
3 mirror scale. The

meter movement is easily accessible to
demonstrate Internal working. Available
inthe following range.:
50µA 15.00 20V d.c. . 14.40
100µA 1465 50V d.0. .... 1440
1mA A 40 300V d.c. H-40
60-0-500A 14.65
1-0-1mA 14.40 Dual range
IA d.c 14.40 500ntA/5A d.c.14 65
5A d.c. 14 40 5V/50V d.c... 14 PS
10Y d.c 1440

Tyjps NR.313P. 1 21,321n. scw* fronts.
s-- --so. 200mA ... 11.60

300rriA .. 21.60
500mA .. 11.60
750mA ... 1130
1 amp. .. 2130
2 amp. ... 11.60
5 amp. ... 1130
10 amp. .. 11.60
3V. D.C. .. 11.80
10V. D.C... 11.60
15V. D.C... 1130
20V. D.C... 11.60
100V. D.C. 11.60
160V. D.C. 11.60
300V. D.C. 11-60
500V. D.C. 11.60
750V. D.C. 1130
15V. A.C... 1110
50V. A.C... 11.70
150V. A.C. 11.70
300V. A -C. 11.70
500V. A.C. 1170
S Meter lmA 11.70
VU Meter 11.10

re
Ale

50µA 111.10
50-0-50µA 11.90
100µA 11.90
100-0-100mA 11.75
200µA 11.75
500µA E.65
500-0-500mA L160
1mA 11140
1-0-1mA 1130
2mA 1160
5mA 11 MP
10mA 11.80
20mA 11.80
60mA 11.60
100mA 11.80
150mA 11.80

Type 101.45P. 2in. square fronts.
50µA 1226
50-0-50mA 12.10 101/. D.C... 11.60
100µA 12.10 20V. D.C... 11.50
100-0-1100µA11.87 50V. D.C... 1130
200µA 11.87 300V. D.C. 1130
500µA . /1.75 I5 V. A.C... 11.80
500-0-500/sA 11.70 300V. A.C. 11.80
1mA 11.70 8 Meter lmA 1115
5mA 11.70 VU Meter.. 12.25
10mA 1110 1 amp. A .C.  All 0
50mA 11.70 5 amp. A.C. 11.70
100mA 11.70 10 amp. A.C.11.70
500mA /1 7% 20 amp. A.C.11.70
1 amp 11700 30 amp. A.C.11.70

"SEW" BAKELITE
PANEL METERS

Type KR.65. 311n. square front..
500mA ... 11.90
1 amp. .. 11.90
6 amp. ... 11.90

30 amp
15 nem-- 11.90

11.90
50 amp 11.90
6V. D.C. 11.90
10V. D.C 1130
20V. D.C 11.90
50V. D.C 11-90
150V. D C. 1190
300V. D.C. 11 90

25µA 1850 30V. A.C. 11.95
50µA 12.75 50V. A.C. 11.95
50-0-50µA 12-35 150V. A.C. 11.95
100µA 12.35 300V. A.C. 11.96
100-0-100µA 1233 500mA A.C. 11.95
500µA 1310 I amp. A .C. 11.95
lmA 11.90 5 amp. A.C. 11.95
1-0-1mA 11.90 10 amp. A.C.11.95
5mA 11.90 20 amp. A.C.11.95
10mA 11.90 30 amp. A.C.11.95
50mA 11.90 50 amp. A.C. 11.96
100mA 11.90 VC ?deter .. 13-10

Dimiliv
EDGWISE METERS

Type PE.70. 3 17/321n. x 1 16/32m. x
21 In. deep.

50µA 18.10
50-0-50µA 1300
100µA 13-00
100-0-100µA 1200
200µA 12.90

500µA ... 12.75
1mA 12-46
300V. A.C. 12.46

t2.40

Send for illuetrated brochure on SEW
Panel Meter-thecousla for quantities.

MULTIMETERS for EVERY purpose!
MODEL TE-1011. 30,000
O.P.V. Mirror wale, overload
protection 0/.6/3/15/60/300/
1,200V. D.C. 0/6/30/120/600/
1,200V. A.C. 0/30nA/6mA/
60mA/300mA/600mA. 0/8K/
80K/800K/8 meg. ohm -20 to
+63 db. 111.97i. P. & P. 15p.

MODEL PL -a4
20k0/Volt D.C.
6 kJ)/ Volt AC.
Mirror scale.
6/3/12/30/120/600V
D.C. 3/30/120/600V
A.C. 50/60011A/60/
600 mA. 10/100K/
1 51 eg/10 Meg()

-20 to +46db. 613071 P & P 124P,
MODEL 50'25 57 Rang..
Giant 51In. Meter, Polarity
Reverse Switch.
Sensitivity: 50K/Volt D.0
51C /Volt A.C. D.C. Volta:
123 25, 1.215. 5, 10, 25.
50, 125. 250, 500, 1,000V.
A.C. Voile: I.S. 3. 5. 10, 25,
50, 125, 250, 500, 1.000V

D.C. Current: 25, 501A, 2.5, 5. 25, 50, 250
500mA. 5. lo amp. Resistance: 2K. 10K
100K. 1MEG. 10 MEG. Decibel.: -20 to
+84 dB. 11930. P. & P. 171p.

THE MODEL TW-SOCR YEA-
TURES RESETTABLE OVER.
LOAD BUTTON. Sensitivity

sta 20K Cl/Volt D.C. 5K Cl/Volt
6.C. D.C. Volts: 0-0.5. 2.21. 10,

250, 1.000V. A.C. Volts
0 2.5, 10. 60, 250, 1.000V. D.C.
Currents: 0-0.05, 0.5, 5. 50,
1300mA. Resistance: 0-5K.5011,

0-500K. 6 M EGO. Decibels: -20 to +52
db. 111.50. P. It P: 171p.
ROUND SCALE TYPE PENCIL TESTER
MODEL TS.611

Completely portable. eimple
to use pocket sized tester.

.0` Ranges 0/3/30/300V AC
and DC at 2,000 o.p.v.
Resistance 0.20K ohms.
ONLY 11.97 P. & P. 19p

TMK MODEL 117 P.E.T. ELECTRONIC
VOLTMETER

Battery operated,
11 meg input, 26
ranges. Large 41'
mirror scale. Size
51- 41' x 21'.
DC VOLTS 0 3 -
1200V. AC VOLTS
3 300V RMS. 8.0 -
800V P -P. DC CUR
RENT 12 - 12MA

Resistance up to 2000M ohm. Decibels
- 20 to + 51 db Complete with leams/hustruc.
Mons. 417.60,P. & P. 20p.

TE-65 VALVE VOLTMETER
High quality instrument
with 28 ranges. D.C.volts
1.6-1,500x. A.C. volts
1.5-1,500v. Resistance
up to 1.000 megolude.
200/240v. A.C. operation.
Complete with probe and
Instructions.
117.60. P. & P. 30p.
Additional probes avail-
able: R.F. 13121; R.V.
12-50.

1E22 SINE SQUARE WAVE
AU310 GENERATORS

Sine: 20c. to 200
kc/. on 4 bands
Square: 20cps to
90 kc/s. Output
Impedance 5,000
ohms, 200/250V.
A.C. operation
Supplied bnind
new and gmran
teed with inetruc.

lion manual and leads. 117.50. Carr. 371p.
TE-20RF SIG/TAT. GENERATOR

Accurate wide range signal generator cover-
ing 120 kcn.260
Mc/s on 6 bands.
Directly calibrated
variable R.P. at-
tenuator. Operation
200/240V A.C.
Brand new with in.
&ruction. 11730
1'. A P.3710. S.A.E.
for details.

TRANSISTORISED L.C.R.
MEASURING BRIDGE

A new portabl
bridge offering ex-
cellent range and
accuracy at low
coat. Ranges: R.
111-11I meg
6 Range. ± 1%
L.1 µ N - Ilt

HENRYS 6 Rangee2 %C.IOpF± 1110mFd.
6 Ranges f2%. TURNS RATIO 1:10000-
1:11100. 6 Range. ±1 %. Bridge voltage at
1.000 epe. Operated from 9 volts 100n.A.
Meter indication. Attractive 2 tone metal
ease. Belz 71 X 5 X 2m. 120. P. & P. 255

IODEL LT.101 1000 O.P. V
el10/50/250/1000 V. D.C.
0/10/50/250/1000 V. A.C.
0/1/100 M.A. 0/150 K ohms.
1137. P. A P. 15p.

MODEL TE-200 20.000 O.P.V.
Mirror scale, overload motes.
tion. 0/5/25/125/1.000V. D.C.
0/10/50/250/1,000V. A.C. 0/50
x A/250 mA. 0/601C/6 meg Cl.
P. & P. 15p.

TMK MODEL MD.120
Mirror wale. 20k/Volt D.C.
10k C) Volt A.C. 30/60/300/
600/3,000 V. D.C. 6/120/
1,200 V. A.C.
Current 0.60uA/0 - 12/0
300mA. 0-60K/0.6 Mega-
-20 to + 63 dB. 14.821
PA P 15p

MODEL 500 30.009 O.P.V
with overload protection
mirror seale 0/3/21/10/25
100/250/500/1,000v. D.0
0/2.5/10/25/100/250/500/
1,000V A.C. 0/50/sA/5/50/
600mA. 12 amp. D.C.
0160/K/6 Meg./60 Mrg Q.
18.871. Post paid.

TMK LAB TICTEX.
100,000 O.P.V.
Seale Buzzer Short Cir-
cuit Check. Sensitivity:
100,000 O.P.V. D.C. 5K

/Volt A.C. D.C. Volts:
23. 10, 50, 250, 1000

V. A.C. Volts: 3, 10. 50.
60, 250, 500, 1,000V.
D.C. Current: 10. 100µA,
10. 100. 500mA, 2.5, 10

amp. Resistance: 1K. 10K. 100K, IOMEG,
100 51E00.!Decibel.: -10 to +49db. Plas-
tic Case with Carrying Handle. dire 711n.

61In. z 31in. 118.90. P. & P. 25p.
U4312 XULTDNETER
Extremely sturdy Instrument for general
electrical use. 667 o.p.v.
0/3113/73/30/60/150/300/
600/900 VDO and 75mV.
0/  3/ I .5/ 73/ 30/ 60/150/ 300
600/900VAC.
0/300uA/1.5/6/50/60/150/
600MA/1.5/6 AMP. D.C.
0/1.5/6/15/60/150/600MA/
1.5/6 AMP. AC.
0/200 0/3K/30K U.
Accuracy DC1%. AC1.5%.
Knife, edge pointer, mirror
wale. Complete with sturdy
metal carrying case, lead.
and Instruct ions. 1930
plus P. & P. 25p.

RUSSIAN 22 RANGE MULTIMETER
Mod& 0437 10.000 o.p.v.
A flint class versatile in-
etrument manufactured In
U.S.S.R. to the higheet
standards. Range.: 2.5/10/
50/250/500/1000v D.C. 2.5/
10/50/250/500/1000v A.C.
DC Current 100 wA/1/10/
100mA/1A. Resistance
300 ohms/3/30/300K /3M rt.
Complete with batteelee,
twit leads, Instruction. and
sturdy steel carrying case.
OUR PRICE 15.97 P. & P.
25p.

HONEYWELL
DIGITAL
VOLTMETER
VT.100
Can be panel or
bench mounted.

woes 1 volt D.C.
Basic meter ma- miummul...
but can be used to measure a wide range of
AC and DC volt. urrent and ohms with
optional plug in carcds. Specification: Accu-
racy: j 0-2. j 1 digit. Resolution: lmV.
Number of digit.: 3 plus fourth overrange
digit. Overrange: 100% (up to 1-999). Input
Impedance: 1000 Meg ohm. Measuring cycle:
1 per second. Adlustment: Automatic zero
Ing full wale adjustment against an Internal
reference voltage. Overload: to 100v. D.C.
Input: Fully floating (3 poles). Input power:
110-230v. A.C. 50/60 cycles. Overall size:
5 tin. x 2 13/16in. x 8 3/161n. AVAILABLE
BRAND NEW AND FULLY GUARAN-
TEED AT APPROX. HALF PRICE.
D49 97i. Carr. 50p.

4itaimpapt

G. W. SMITH
& CO (RADIO) LTD.

Also see next two pages
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Ill -f/ Fall/MEAT
SAVE UP TO
33)i% OR MORE
SEND S.A.E. FOR
DISCOUNT PRICE LISTS

AND PACKAGE OFFERS!

RECORD
DECKS
EMI H97
01291 1570
MP60 110 76
610 114-65
510 111.86
310 19 66
810 234-47
MP60 TPD1 21765
MP60 TPD2 115 86
610 T.P.D.I 120 97
610 T.P.D.1. 118.76
210 Package /9 85
11 T.70 116 56
H.7.70 Pack. 1E2-50
THORENS
TD126 139-85
TD125AB 194 26
TX25 16.70
TD150A 11 134-50
TD160ABI 114025
TIM /8.77
GARRARD
2025 T/C 4860
3500 19-75
SP26 III 210.50

t Mono  Stereo Cartridge
All other models leas LartrIdge
Carriage 60p extra any model.

RECORD DECK
PACKAGES
Decks supplied
ready wired In
plinth and cover
fitted with cart 
ridge. Garrar.I
2025 TIC with 80001005 9TAI1CD

ward 8P25 Sonotone 9TAHCD
arrard SP251110oldring 0800
arrard A P76 Goldring 0800
agreed SP25111/Shure M75-6
embed AP78/8hure M75-6
SR MP60 Audio Technica AT.56

Ooldring 0L72 GoldrIng 0800
Goldring OL75 Goldring 0800
Goldring OL75 Goldring 08000

Carriage 50p estra any model.

SDH 8V HI-FI
PHONES
Input 8-16 0 Y'requency
20-18,000 He stereo or
mono switch. separate
volume control. each
earpiece, padded head-
band. 1597. p/p 20P

SINCLAIR EQUIPMENT
Proj art 60. package offers.gun 1.1

TELETON SAQ-206B
STEREO AMPLICIER

8L6211 113.46
AP76 118-90
SL72B 12355
81.75B 12/60
SL95B 282.96 Latent exciting release. Brand new model.
401 129 95 6 + 6 watts rms. Inputs for nag. :Lai, aux
ZERO 100A 14606 te4e. Volume. bass, treble. eliding balance.
ZERO 1008 142E5 scratch filter and loudness controls. Lint
GOLDRING 832.50 OUR PRICE 11695 Carr. 37p.
0L69/2 118.97 - TELETON --9.160-0- AM/FM
CIL69P 625.96 STEREO TUNER AMPLIFIER '

00.72 22296 ya-r-e...--
OL72P 182 93 a.A.--
OL75 628 .96 ,

'CIL761, 185 95 - OPHIMMIIIMIIMI '

LID 72 2576
LID 75 £3.95 Lii...L......... 4
0L85 147.96
GL85P 165.96 Probably the most popular budget Tune.
LID 65 1445 Amp. and now offered at a ridiculous low
0101 =leo price. 5 watts rms. per channel. Tape/Car
099 019.95 Phono inputs. AEC/Built-in MPX. List 231.
PIONEER

4OUR PRICE 024.75. Carr. 0p.

PL I 2AC 18660 49 SUGGESTED SYSTEM 40.
F.2000, Garrard 2025T/C Changer fitted
stereo cartridae, with plinth and cover and
pea of G.W.N. 3 way Speakers. Total Rec.
Price f97.731- OUR PRICE 154 85. Garr. SI.

110.95
21685
/1695
159-05
119-95
230.95
121-00
/117.50
14E60
14665

2 a Z30 amplifier, stereo 60 pre -amp, PZ5
power supply. 111676 Carr. 371p Or with
PZ8 power .apply 118E6 Carr. 971p. 2 250
amplifier, mg.* 60 pre -amp, PZ8 power
aupply. 120 26. Carr. 379p.
Traneforrner for P7.8. £2974 extra.
Add to any of the above 14-871 for active
filter unit and 118.90 for pair of QI6 speakers.
Project 60 FM Tuner 219-96. Garr. 371p.
All other Sinclair product. In stock.
2000 Amp 123.76 Carr. 371p.; 3000 Amp
131.60 Carr. 871p.: Neoteric Amp 148.96

Carr. 374p IC10/1C12 DINO
NEW PROJECT 606 - 111097, Can. 31p.

LATEST CATALOGUE
Our pew 5th edition ghee full detail. of a
comprehensive rung, of 111Fl EQUIP-
MENT, COMPONENTS. TENT EQUIP-
MENT and COMMUNICATIONS EQUIP-
MENT. FF,EE DISCOUNT COUPONS

VALUE 604
272 pages.
folly BIM -
totted and
detailing
thousands of
bargains.

SEND NOW

ONLY
37i p
P&P
lop

TRANSISTORISED 'FM TUNER
6 TRANSISTOR
HIGH QUALITY
TUNER, SIZE
ONLY 6 x 4 x 211n.
3 I.F. stages.
Double tuned dis-
criminator. Ample
output to feed most

ampl liters. Operates on 9 V battery. Coverage
88-108Mc/s. Ready. built ready for use. Fan-
tastic value for money. 15371. P. & P. 129p.

adaptors
bik=1/1-11Titt O
H EADPHONE

AMPLIFIER
All .Olson tram-
istor amplifier oper-
ate. from magnetic.

ceramic or tuner inpufs with twin .term
headphone outputs and separate volume
controls for each channel. Operates from 9v
battery. Inputs 6M1.1/100MU. Output 6031W.
SANT. P. A P. 16p.

142-1600W STEREO AMPLIFIEREx ceptIonI
. - . budget price

1amplifier. All sill-
mo transistor.
Handsome Wal-
nut...Switched
Input .elector,

e eparate balance. volume, treble. bass con-
trol.. Output 2 x 6W RMS. Inputs Mag. Tape.
Xt.!. Tuner, Tape Out. 114-75. Carr. 37p,

TAM REVERBERATION
AMPLIFIER

Self contained, transistor-
ised, battery operated.
S imply plug In micro-
phone. guitar, etc.. and
output Into your amplifier.
Volume control, depth of
reverberation control. Beautiful walnut
cabinet. 71 x3n4lin. 1697. P. a P. 15p.

IIM.001 HEAD-
SET AND BOOM

MICROPHONE
Moving colt Ideal for
language te.chlog, com-
munications. Headphone
imp. 16 ohms. Micro-
phone Imp. 200 ohms. .....".--_14 62. P. & P. 15p.

HOSIDEN DH -08S DE-LJXE STEREO
HEADPHONES

Feature. unique mech
nical 2 way units sad
fitted adjustable level..
controls. 8 ohm lm-
',Mance. 20-20,000cps
Complete with mating
lead & stereo Jack plug
1147 . r. & P. 121p.

i

Model 6-10075 MULTI -
11 ET ER/TR ANSISTOR
TESTER 100.000 o.p.
MIRROR SCALE/OVER-
LOAD PROTECTION
0/12-6/3/12/30/120/600
V DC.
0/8/30/120/800 V. AC.
0/ 12/6000A/12/300M A/ "
Amp. DC.
0/10K/1 MEG/100 MEG.
-20 to + 50 db. 001 .- -2 mfd.
Transistor teeter /immures Alpha, beta and
!co.
Complete with batteries, instructions and
leads. 11350. PIP 25p.

MCA. 220 AUTO-
MATIC VOLTAGE
STABILISER
Input 88.125 VAC or 178
260VAC. Output 120VAC
or 240VAC. 200VA rating.
111.97. Carr. 1/0p.

BELCO A/F-5A SOLID STATE SINE
SQUARE WAVE C.R. OSCILLATOR

Sine 18-200.1100 IS.; Square IS -50,000 If.
Output max.

10 dB
(10 K ohms)
Operation In-
ternal belle/lee
Attractive 2 -
tone case 71-

6- X 2'.
Price 117.50.
Carr. 171p.

TE-16A Transistorised
Signal Oenerator.5ranges
400kHr-30mHx. An
inexpensive Instrument
for the handyman.
Operate. on 9v. battery.
Wide easy to read male.
800k Hs modulation.
51 x 51 0 311n.
Complete with instruc-

tions and !emir. 17-971. I'. A P. 20p.

TO -2 PORTABLE OSCILLOSCOPE
A general porpoise low
cost economy oscilloscope
for everyday use. Y amp.
Bandwidth 2 CPS -1 MHZ.
Input imp. 2 meg cl 25
P.F. Illuminated scale
2In. tube. 115 x 180 x
230rnm. Weight 816.
220/240 V a.r. Supplied
brand new with hand-
book. £25.50. Carr. 50p.

TEI11. DECADE
RESISTANCE
ATTENUATOE
Variable range 0-
11 IdB. Connection.,
Unbalanced 7 and
Bridge T. Impedance 8000 range (0.1dB X
10) + (1dB x 101 + 10+ 20 + 90 + 40dB.
Frequency: d.c. to 200k11. (-3411). Attar-
acy: 0.05dB. +Indication dB x 0.01_
Maximum Moot less that. 4W 45001. Built In
6000 load reelatance with Internal/external
switch. Brand new. 127.50. P. & P. 25p.

1122.14 REGULATED POWER Borne
Solid state. Variable output 0-24V DC up
to l amp. Dual male meter to monitor

voltage and current.
Input 220/240V AC.
Sin 183 x 85 X
105nm. 1697
P. & P. 23p.

P2.10002 REGULATED
POWER SUPPLY
Solid state. Output 6. 9

or 12 volt DC up to 3
amps. Meter to monitor
current. Input 220/240v
AC. Site x 31. x 61-
111E7. P. A P. 25p.

UR-1A SOLID STATE COMMUNICATION
RECEIVER

Bands covering 1550kcai-30orcnr. PET.
Meter, Variable BFO for SSD, Bullteln

Speaker, Bandspread, Sensitivity Control.
220/240.-. A.C. or I2v. D.C. 12r 4f' a 1'.
Brand new st Ilk Instructions. 125, Carr. 371p.

LAFAYETTE HA -600 SOLID STATE
RECEIVER

General coverage
1150-400kc/s, 550
lic/e-30nicis. VET
front end. 2 mech.
filters, product
detector, variable
II.F.O., noise limi-

ter, 8. Meter, Bandspread. RP Gala. Ill' x
91' a 81'. 18 lbs. 2201240c. A.C. or 12v. D.0
Brand new with instruction.. 246. Carr. 50p.

230V/240V SMITHS SYNCHRONOUS
GEARED MOTORS
Built In gearbox. All brand new and board
60 RPM CW: 30 RPM CW; 2k/HR ACW
2R/HR CW: 8R/DAY CW: 10 RPM OW
20R/HR ACW.
50p each Poet 12p.

B.C. 221 FREQUENCY METERS
latest release 125 Kn.-20 MEL. Extellem
condition. Fully tested and checked and
complete a :Di calibrator charts.
227.50 each. Carr. 50p.

SOLID STATE VARIABLE A.C. VOLTAGE
REGULATORS

Compact and Panel
mounting. Ideal for con-
trol of lamps. drill,
electrical appliances etc.
Input 230/240v. A.C.
Output continua sly
variable from 20v -230v.
Model MR 3306 5 atop
68 x 48 43mm 15371.

Mod I MR 2310 10 amp 90 0 68 x 60mm
111.1174. Postage 124p.

230 VOLT A.C. 50 AUTO TRANSFORMERS
CYCLES 0/116/130V. Step up or step down. Fully

RELAYS Ii

shrouded.
160 W. 11.571 P. & P. 1711.

Brand new. 3 seta of . 300 W. 23.25 P. & P. 22lp
changeover contacts at 500 W. 14471 P. & P. 3211,
5 atop rating. 60p each. 1000 W. 17.25 P. & P. 371p
P. a. P. lop (Do lots 140) 1500 W. 181171 P. & P. 454p
Qiumtities available. 5000 W. 136.00 P & P £ I

POWER RHEOSTATS
High quality anemic construction. Wiudhigs embedded in vitreous
enamel. Heavy duty brush wiper. Continuous rating. Wide range
ex -stock. Single bole fixing, Dn. dia. Matte. Bulk quantal. available.
26 WATT.10P23/50/100/250/500/1000/1600/2500 or 5000 ohms. 721p. P. 4 P. 71p.
50 WATT.10/25/50/100/260/600/1000/2500 or 5000 obilm. 1106 P.O P. 74p.
100 WATT. 1/6110/26/50/!00/250/600/1000 or 2500 ohms. 11.371 P. A P. 74P.

- "YAMABISHI" VARIABLE VOLTAGE TRANSFORMERS
Excellent quality . Low price . Immediate delivery

8-260B Panel Mounting* 1
Amp 1805

17-00

05Please add isnsiag8e
ALL MODELS

INPUT 230 VOLTS,
50 60 CYCLES.

OUTPUT VARIABLE
0 260 VOLTS

Special dim:mots for 10001 10

p

0-260 General
Purpose Bench

Mounting
I Amp 17 00

2.5 Amp £805
5 Amp £1176
8 Amp £1590

10 Amp 122.50
12 Amp 123 80
20 Amp 149.90

.1011
110
MI

G.W.SMITH &COA i_sLowt80)) LTD
27 TOTTENHAM CT RD LONDON, W.1 Tel: 01-636 3715
3 LISLE STREET, LONDON, W_C.2 Tel: 01-437 8204
34 LISLE STREET, LONDON, W.C.2 Tel: 01-437 9155
311 EDGWARE ROAD, LONDON, W.2 Tel: 01-262 0387

OPEN 9 lb MONDAY 70 5071,0000

All Mad Ordee to -
11-12. Packfint0On Green.

London W.2
Tel 01-2626562
I Trade suppl.ed)

Everyday Electronics, March 1972



CRESCENT RADIO LTD

11 & 40 MAYES ROAD. LONDON N22 611 888 3206

&s...,,,MIDGET FLEX CONNECTOR
Approx. 2 amp rating.

'r411111H`..ii, Two  pin non - rever-
sible midget flex con-
nector. Approx. site.

2m. x I In. Ideal for loudspeaker
connectiona. etc. Op plus 2p P. & P.

MAINS TRANSFORMER
Fused Primary 240V. Second-
ary 220V 4 5011/A. 03V,

4 1A.Thin transformer
is made to is very high
standard and in a
small else: 21n. x 2110.
x 21 in. 63p plus 15p
P a P

COMPONENT BARGAIN
1 32 + 16 mFdl 276V Capacitor; 1 Speaker Output
Transformer; 2 BOA Valve Holders; 1 4.700 pi'
Capacitor; 1 176 ohm W/W Resistor; 1 330 ohm, 1W
Real/dor; 1 12 k n ew Resistor. AU mounted on a
small Amplifier Panel. Only 38p. P. a P. free.

253055

POPULAR POWER
TRANSISTOR

Now at our Low Price
609 each

Please include 5p P. & P.

BARGAIN S.C.R.

TESTED THY R ISTOR
400 volt. 3 amp.

459 each 6 for 4.200

Please include Op P. a P.

STEREO HEADSET SINGLE EARPIECES
8 ohm Impedance, complete with plug and 5ft Crystal or magnetic
lead. A very comfortable phone set. Listen to Plue lead and 3-5 m/m
stereo without noise interrupting the pleasure. or 2.5 m/m plug. Please
Wonderful value. £2.50 plait 10p P. a P elate which one requIr 

ed. 199 plus 3P. P. & P.

BARGAIN BOARDS
ComPon.M.

r
galore for the t 71experimenter.
Ex computer

I

Rekstora I -, ejbowls with:

Capacitors and
weird TranGstors - at leant
transistors per board.

TOGGLE SWITCHES
14.P.O.T. 10p each
D.P.D.T. 16p each
Please include 3p P. & P.

LOUDSPEAKER BARGAINS
E.M.I. 450 set 3. 8. 16 ohm
1326 plus 38p. P. & P.
E.M.I. 350 eel 8 ohm.

4 47.00 plus 38p. P. .t P.

BARGAIN PRICE 30p per board.

5 BOARDS 111.20. P. & P. Free
on this Item.

41
MINI LOUDSPEAKERS

21' 8 ohm 38p 21- 40 ohm asp
r 8 ohm 40p 51' 75 ohm 38p
Plus 3p. P. a P. on each Mini
Speaker.

MAIL ORDER
DEPT.
No. II

HAYES RD
LONDON

N22
6TL

COMPONENTS AND HI Fl
FOR THE HOME CONSTRUCTOR

OUR SHOPS ARE OPEN ALL DAY
FROM 7 A.M. TO 6 P.M.6.30 P.M.ON FRIDAY

(WE CLOSE ALL DAY THURSDAY)
13 SOUTH MALL, EDMONTON, N.9 803 1685

BATTERY ELIMINATOR
Plug your Transistor Radio. Ampli-
fier, Cassette, etc., Into the ac. mains
through this compact eliminator.
21In X Sin X 3in approx.
61/ 81.50. 9V 11.60. 71V complete
with cable and plug for Philips Cas-
sette. PpGL P. & P. each.

D.P.D.T. SLIDE
SWITCH

I1P

BIZ E
11 Ins long d wide

32 Pretests

WAFER SWITCHES
1 pole 12 way n
2 pole 2 way
2 pole 3 way
2 pole 4 way
2 pole 6 way
3 pole 4 way
4 pole 3 way
22p each. Please Inc.
5p P. A P. Up to 3
awitches.

644.
AeW

ALUMINIUM CHASSIS
Made from 18 gauge alundnium 4 sided
shawls with corner brackets. AU are 2i'
depth.
6 x 3-41p 12 X 3-1.39 14x 9 - 949
6 X 4 -Dip 12 X 5-Elp 16x6 -Mc
8 x 6-53,9 12 x 0 839 16 X 10-11E19

10x7 --88p 14x3 60p
Please rend 10p per chased. P. a P.

CAPACITORS
Mini Electrolytic. all values up
to 100MFD Sit 15V -7p each.
Small PP Capacitors only in
pack. of 10 but you can mix
values -Dip for 10.

250MFD i#, 25V-159
600MFD ( 25V -21p

3000MPD SOV-1179
2000MFD 25V -84p
3000MPD 20V -46p
6000MFD 4 26v-689

Please Inc. 10p, P. & P. with
orders under C2 value.

PRINTED
CIRCUIT KIT

Everything ,or4t, producing your
own printed

elan circulta.
11 40p plus

ts 10p. P.1 P.

PRINTED CIRCUIT BOARD
8 X 6-1 Cp 10x 8-169
9 X 5-10p 12 8 12 80p
Please inc. 3p. per board P. & P.

EA1000 3 WATT AUDIO AMPLIFIER MODULE
An Audio Amplifier designed around the
TA A621 Linear I.C.
Supply Voltage 9 24V
Speaker Imp. 8-16 ohm
Pregnancy 5062-25kHz
Overall Size Sin X 3In X tin
Ideal Amplifier for radios, record players,
stereo units, etc.
Full technical data and diagrams with each
module. All guaranteed and a bargain at

ire®
POTENTIOMETERS

All types 1' and lees diameter.
SINGLES DUAL

OR Log or 5K
10K Un Leis 10K
25K Switch 25K Less
60K 7.... 55K Switch100K   I,  100K

250K Double 250K 45p.
600K Pole 500K each1M2switch 1M

25p;., M

Up to 3 Pot. Please add
5p. P. 0 P.

RICISTORS
We stock ail rocoglitred values
of resistors all at 10% or closer
tolerance. We regret we can only
mall them in lots of ten. You can
send for mixed values.
All Midget types.

watt lots of 10--13p
watt lots of 10--16p

1 watt lots of 10-26p
Please include Sp P. a P. for
each 10 reaistors.

L2.63 + 5p p. A p.

ER SIN

5 CORE SOLDER

for fast, easy,
reliable soldering
Contains 5 cores of non -corrosive
flux, instantly cleaning heavily
oxidised surfaces. No extra flux
required.

SAVBIT ALLOY
ALSO REDUCES
COPPER BIT WEAR.
Ecomically packed for

general electrical
and electronic

+32w soldering. 75ft.
18 gauge on
plastic reel.
Recommended
retail price 75p

Size 12

THIN GAUGE
SOLDER,
ESSENTIAL FOR
soldering small components
and thin wires. High tin

ellcontent, low
melting point,

1 60/40 alloy, 170ft.
22 gauge on

.00 plastic reel.
Recommended

o,' retail price 75p
"-----.$4.- Size 10

A RANGE OF
SOLDERS IN HANDY
DISPENSERS. ,

REF. ALLOY SWG

19A 60/40 IS lip'
Size
(111- Sarbit 18 1/13.ustn-
led)

15

'Recommended Price

80/40 22 22o*

INVALUABLE FOR STRIPPING
FLEX, THE NEW AUTOMATIC
OPENING BIB WIRE STRIPPER
AND CUTTER, easily

adjustable for all
standard
diameters. Plastic
covered handles
can also be used
as wire cutter.
Recommended
retail price SOp

From Electrical and Hardware shops II unobtainable, writs to:
Multicore Solders Ltd., Hemel Hempstead, Herts.

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 cosh with order.
PRICE E2.60+10p PEtP. EACH

Special bulk order wholesale and industrial rates on application

RENDAR®
Rerdar Instruments Ltd., Victoria Road,
Burgess Hill,Sussex.Tel.Burgess Hill 2642
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Project 605
the new simple

way to assemble
Sinclair high fidelity

modules

"SI

For several years now you have been able to assemble your own high fidelity system
to world beating standards using Sinclair modules. We have progressively improved
these technically but hitherto the method of assembly at your end has remained the
same - there has been no alternative to a soldering iron Now for those who prefer
not to solder, there is an alternative - Project 605.
I one neat package you can now obtain the four basic Project 60 modules plus a
f f th completely new one - Masterlink - which contains all the input sockets and

utput components you previously bought separately. Also in the Project 605 pack
e all the inter -connecting leads. cut to length and fitted at each end with plugs
hich clip straight onto the modules, eliminating soldering completely. The pack

contains everything you need to build a complete 3C watt stereo amplifier together
with a clear well illustrated Instruction Book. All you have to do is to arrange your
modules in the plinth or case of your choice and then clip them together - the work
of a few minutes.
Your hi-fi system will, as we said, match the finest in the world and you can add to
it at any time to increase power or extend the facilities. For example a superb stereo
FM Tuner unit is obtainable for only £25.

Guarantee
If within 3 months of purchasing Project 605 (seedy hew in. ken are dreertheffea with 11. we will Wend year
money at once. Each module is guaranteed to wort perlecily and should'any defect arm in normal use we wit!
service it at anti and without any cost to you whatsoever pervaded that it is retuened io us within 2 years al the
Purchase date. There will be a small charge Tor service Omaha! No charge Icy postage by sedate mail. Aihmeil
charged at cost

Sinclair Radlonics Ltd.. London Road.,
St. Ives, Huntingdonshire PE17 4HJ.

Telephone : St Ives (04806) 4311

Specifications
Output -30 watts music power (10 watts per channel R.M :S. into
30)
Inputs- Mag. P.U. - 3mV correct to R.IA.A. cu(ve 20-25,000
Hz ± 1d B. Ceramic pick-up - 50mV. Radio - 50 to 150mV.
'Aux. adjustable between 3mV. and 3V.
Signal to noise ratio - Better than 70dB.
Distortion -better than 0.2% under all conditions.
Controls - Press buttons for on -off, P U.. radio and aux. Treble
+15 to -15 dB at 10 kHz. Bass +15 to -15 dB at 100 Hz.
Volume. Stereo Balance.
Channel matching within 1dB
Front panel - brushed aluminium with black knobs.
Project 605 comprises Stereo 60 pre-amp/control
unit. two Z-30 power amplifiers. PZ-5 power supply
unit. the unique new Masterlink. leads and instruc-
tions manual complete in one pack. Post free £29.95

To SINCLAIR RAOIONICS LTD.. ST. IVES. NUNTINGOONSHIRE PL17414.1

Please send Project 605 post free oDetails and list of stockists 0

Name

Address

for which I enclose C29.95 cheque, money oiderecaSh E.E. 4B
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1
NOW BUILD ON! WITH LST

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

TRANSISTORS
We stock all popular types but how about our
INTRODUCTION KIT £I-consisting of:
0071. 0C44, 0C45, AC128, BC107, 2N2926,
0072 incl. data and connection chart.
ORDER AS PACK NO: EEI

ZENER DIODES PACK 50p
Consisting of a I Watt and a 400 milliwatt
Zener (or regulator) diode plus FREE 21 page
circuit book.
ORDER AS PACK EE3

NEON PACK 50p
Consisting of 10 miniature neon indicator
bulbs 6SVac 90 Vdc. Use 270k resistor for
mains use.
ORDER AS PACK: EE5 1. 1

DIODES INTRODUCTION KIT SOp
2 x OW; 2 x 0A200 4 x I N4001
(All recently used in EE projects)
ORDER AS PACK NO: EE2.

CAPACITOR PACK 50p
10 popular values of capacitor including
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 LI  40
110 Semiconductor Projects.
Marvellous book for the enthusiast:
El -35

VEROBOARD PACK 50p
36 square inches total area (approx) consisting
of .1 and .15 matrix
ORDER AS PACK vio:

PHOTORESISTOR ORPIl 50p
Price includes data sheet. (German LDRO3
type)
ORDER AS PART NO: LDRO3 J

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.

PLEASE NOTE: Our "Experimenters Bargain Pack 12."-(Last months ad.) now withdrawn.
All orders despatched day of receipt. Spares for all packs in our FREE catalogue.

LST ELECTRONIC
COMPONENTS LTD.,

DEPT. E.E.,
7 COPTFOLD ROAD,

BRENTWOOD,
ESSEX.

FROM:-

NAME

ADDRESS

ENCLOSED/CASH/CHEQUE/PO.
STOCKISTS -DISTRIBUTORS OF: IR,
WELLER, MULLARD, NEWMARKET,
SIEMENS. RCA. ISKRA VEROBOARD,
11-DECS, TEXAS, D.E. PLEASE PRINT CLEARLY TICK BOX-. FOR CAT. ONLY

=i1 Mi MO iM MI NO

FIND BURIED TREASURE(
Transistorised Treasure Locator

This fully portable trans's.
torieed metal locator detects
and track. down buried metal
objects-It signals exact loca-
tion with mad audible wand
(no phones used)-uses any
transistor radio which ate
Inside-no connection. needed.
FINDS GOLD. SILVER.

\ COINS, rawsttsay,
A ARCHAEOLOGICAL PIECES

ZIT. ETC. Rrtrensely .end -
tire, still dismal presents

ONLY - _----' several feet below
of certain obfeds buried

Naknow-E2.37 u.onitdge tgrt:rnaddlo

Swill with ease in one abort rondos( by anybody
from nine years of eve upwards, with the
clear. easy to follow, step-by-step, hilly
Illustrated Instructions-11ov! standard PP3
battery. No soldering neceseary. Kit
Include. nut., .crews, wire, etc. ONLY
1257 + 27p p. a p. (Factional handle Sc
Illustrated 75p extra). Parts available
separately. Made up looks north LIP!

Eavesdrop on the exciting world
o Aircraft Communications
V .F. AIRCRAFT BAND ONLY

CONVERTOR £2.37
Listen Is fo AIR-
LINES. PRIVATE PLANES,
JETPLANES. Essesdrop on
trellis., noes talk between pilot.,
ground approach control. air-
port tower, Res, foe yourself
the disciplined stokes Aiding
tenseness ow talk donors. Be

with them when they have to take nerve
ripping declelom In emergencies-Tune Into
the International dietwea frequency. Covent
the aircraft frequency band including
HEATHROW, CIATWIC1C, LUTON, kING-
WAY. PRESTWICK, ETC. ETC. CLEAR AA
A BELL. This fantastic fully transistorised
Instrument can he Wit by ...Ione ore, nine
in under two boon. No soldering necessary.
Fully illustrated simple 1.tructions take you
step-byatep. Uses standard PP9 battery.
All you do le extend rod aerial, place close
to any ordinary medium save radio (even

lArnsbINEEliD.182411Dirlif011ass7114AT;
23p p. a p. for kit including cane. nuts,
screws, wire, etc. etc. (Park available
separately).

CONCORD ELECTRONICS

SHORTWAVE
TRANSISTOR

RADIO
only

- - -
Anyone from 9 years

.utepp.canby..ttopBorwa.,te

ABC folly illustrated ins.
tructIons. No soldering necessary.

75 Mations logged on rod aerial in 30 mine. -
Rusk. Attica. USA, Switzerland. ale.
Experience thrills of world wide news. sport,
music, etc. Eavesdrop on unusual broad-
casts. Uees PP3 battery. Sire only 3' x 4f '
x 11- Only 12t5 + 17p p. a p. Kit include,
cabinet, screws. Instructions, etc. (Parte
available separately).

£2.25

INGENIOUS ELECTRONIC
SLEEP INDUCER

OILY

E2.75
CAN'T SLEEP
.AT NIGHTSDO YOU
WAKE UP
IN THE NIGHT AND CAN'T GET OFF
TO SLEEP AGAIN ? WOULD YOU
LIKE TO BE GENTLY SOOTHED OFF
TO SATISFYING SLEEP EVERY NIGHTY
Then build this Ingenious electronic deep
Inducer. If dun stops by itself so you don't
hare to worry about it being on all algid! The
loudspeaker produce. soothing audio -
frequency eounds, continuously repeated -
but as time goes on the sound gradually
becomes lese and lees-until they eventually
cease altogether, the effect it has on people
is swasisurly ono semi's, to hypnosis. A con-
trol le provided for adjusting the length of
times, etc., ell transietor, can be built by
anyone over 12 year. of age In about two
hours. No knowledge of electronics or radio
needed. Extremely simple. eaey.tmiollow,
stepbystep. fully Illustrated instruction
included. No Icriderin. 'c.w.o.,. Works off
standard batteries. extremely economical.
Sire only 3' x er s II"-take It anywhere.
Kit includes case, nuts, wire, screws. etc.
SEND 12 '75 + 25p p. a p. (parte mailable
generate! y ).

ELECTRONIC ORGAN
sr;

OILY £2,75
Don't confuse

wink ordinary
electronic organs ant

simply blow sir or., 11101{01.01.0/1init coots rte.
Fully transistorised. SELF CONTAINED
LOUDSPEAKER. Fifteen *morose keys span
two full octaves-play the "Fellow Rose of
Torus-, play "ffilent Nitta-, play "Auld Las.,
Syne" de. etr. You have the thrill and
excitement of building it together with the
pleasure of playing a real, live, portable
electronic organ. NO PREVIOUS KNOW-
LEDGE OF ELECTRONICS NEEDED. No
soldering necessary, Simple ae ABC to make.
doworte over shot yens ran build it eerily in
one short reentry following the fully illustrated
stelubv-step. ainsyk instruttions. OYILY /276
+ 23p p. A p. for kit, Including case, nuts.
rimers, simple Imetnactions. etc. Uses
standard battery (parts available !separately).
Have all the pleasure of making It yourself,
finish with an exciting gift Mr someone.
Find buried treasure with this
READY BUILT & TESTED
TREASURE LOCATOR
MODULE
OILY £4.95
FULLYTRANIS-
TORN=S PRIN. IS
TED CIRCUIT
METAL DETEC-
TOR MODULE. Ready built
and tested-Just plug In a PP9 battery and
'phone. and Ws working. Put It in a caw,
screw a handle on and YOU HAVE A
PORTABLE TREASURE LOCATOR EASILY
WORTH ABOUT 00 Extremely unitive
-penetrates through earth. sand, rock,
water, etc.-EASILY LOCATES COINS,
GOLD, SILVER, JEWELLERY, HISTORI-
CAL RELICS, BURIED PIPES, ETC.
Signals exact location by "beep" pitch
Mementos as you near buried metallic
object.. So aenaWse it will doted certain
objects buried SEVERAL FEET BELOW
GROUND GIVES CLEAR SIGNAL ON
ONE CON I 14  95 + 30p ear, etc.
(High quality Danish Stethoscope head-
phone. 1276 extra it required,)
EXAMINE AT HOME FOR 7 DAYS. YOUR
MONEY REFUNDED 11 FULL IF NOT 100%
DELIGHTED.

BUILD S RADIO AND
ELECTRONIC PROJECTS

-0 £1 .97
Amazing Radio Cortirtrue
Lion eel I Become a radio
expert for 11-57. A map

plete Home Hullo Cower.
No experience needed.

Prts Including

r4®0®® simple Instruction...e for each deeign. Illus-
trated stepby-step plans,

all translators, loudspeaker.
Personal phone, knobs, screws,

etc. all you need. Presentation box
27p maths as Illus. (if required) (parts available
aeparately) no Koldering necessary. Send
/1.97 + 23p p. e p.

SOOTHE YOUR NERVES,
RELAX WITH THIS AMAZING
RELAXATRON
CUTS OUT NOISE POL-
LUTION-SOOTHES YOUR
NERVES I Don't under-
estimate the uses of this fan-
tastic new design-the
RELAX ATRON Is baskally a SD
rink noise generator. Besides
being able to mask out
extraneous unwanted sounds,
It has other very interesting Only

Pr"Pedirr. P"rinr""rr. £2.25many people find a rainstuem
mysteriously relaxing, a large
part of this feeling of wellbeing can be
directly traced to the mound of falling rain-
drops!- well known type of pink noise.
IF YOU WORK IN NOISY OR DIS-
TRACTINO SURROUNDINGS, IF YOU
HAVE TROUBLE CONCENTRATINO, IF
YOU FEEL TENSED, UNABLE TO RE
LAX-then build this fantastic Relaxatron.
Once used you will never want to be without
it-TAKE IT ANYWHERE. Uses stmt.
deed PPS batteries (current mini to small
that battery lime Is absent shelf -Me). CAN
BE EASILY BUILT BY ANYONE OVER 12
TSARS OF AGE using our unique, etepby
step. folly Illustrated plans. No soldering
necessary. All parts Including case, a pair
of erysital phones. Components, nuts.
screws, wire, etc. no moldering.
I825 +25p p. a p. Parts arailade sryaratel

LTD. (EE 4) 8 Westbourne Grove, London, W.2. Callers welcome 9 a.m.-6 p.m. inc. Saturday
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BSR LATEST SUPERSLIM
STEREO AND MONO .
Plays 12', 10' or 7' records IIt-
Auto or Manual. A high
quality null backed by BSR
reliability with 12 months'
guarantee. AC 200,250, ,

Size 131
m

X 111in. I

Above otor board 31in. C

below motor board Olin.
with STEREO and MONO ITAL g7*. '7C Post25p

RCS DE -LUXE 3 WATT AMPLIFIER. Reedy made
with 2 -stage triode pentode Wye, 3 walls output. Tone
and volume controls. Isolated mains transformer, Knobs.
With high performance Loudspeaker. L4Response 50-12.000 cps. Sensitivity 200mV. Post E5P.

R.C.S. PORTABLE PLAYER CABINET

111,111111111Pk . .

Really smart appearance with space for R.C.S. Amptillers
and tuoM modern autochangers. Size 18 x 15 X 8in.
Metal Aldan. Carrying handle. Two-tone g A Pox,
reidne covered. Popular colours - 25p
GARRARD SINGLE PLAY TA MK II LIOIdeal Discotheque or Hi -Pt. Stereo Mono'

GARRARD PLAYERS with Sonotone BSA Cartridges
Stereo Diamond and Mono Sapphire. SP25 Mk ID 110.
Model 3500 Stereo and Mono Antochanger 114. Pod 26p.

BSR JUNIOR SINGLE PLAYER L4.50Turntable, 4 -speed motor sod separate pickup

EMI PICKUP ARM with mono etat and stylus 2125.
HI -PI PICK-UP CARTRIDGES. Diamond LP -Stereo
Stereollono 9TA 12.50; OP94 1250; OP93 £2 00;
Mono OP91 £1 50; AC08 LP 50p.

r WOOFER AND
m  TWEETER KIT

L5.75 Post 2.5p
Comprising a fine example of a Woofer
101 x Olin. with a massive Ceramic
Magnet. 44oz, Gauss 13.000 linen.
Aluminium Cone centre to improve
middle and top moons. Also the E.M.I.
Tweeter blin. liguare has a special light-
weight paper cone and magnet fins
10.000 Ones
Impedance Standard 8 ohms
Ma Mm tun Power 12 watts
Useful Response... 35 to 18.000 cps
Base Resonance 45 cps

WEYRAD P50 -TRANSISTOR COILS
RAM Ferrite Aerial 650 Spare Cores
(he. P50/1AC 30p Driver Trans. LFDT4
I.F. P50//FCC 470 kc's 33p Printed Circoit. PCA1
led I.F. PI50/3CC 39p J.B. Toning Gong
P61/1 or P6I/2 33p We sad Booklet
P60/3V 33p OPTI
Mallard Ferrite Rod 8 x lie.

VOLUME CONTROLS
Long molndles Midget Sine
5 K. ohms to P Meg. LOG or
LIN. L/S 15p. D.P. 25P.
STEREO L'S 550. D.P. 76p.
Edge 1K. S.P. Trnsietor 2.50

3p
50p
50p
65p
100
65p

200. 6 x its. 25p.
80obm Coax 4p.
BRITISH AER1ALITE

SPACEDAEyRda11111A41.0,-A01,11,0

FRINOELOW LOSS1n,
Ideal 625 and colour.. F I.

WIRE -WOUND 3 -WATT POTS. WIRE-WOUND3- WATT
Small type with email knob. STANDARD SIZE POTS.
Values 1003 to 25 K., 25 LONG SPINDLE An,
Carbon 30 K to I met. P 10 OHMS to 100K.-vr

VEROBOARD 0.16 MATRIX
11 X 510.18p. 21 x 311n.17p. 31 x 31in. 26p. 31 r frin. 30p.

EDGE CONNECTORS 16 way 25p; 24 way 38p.
PINS 36 per packet 21p. FACE CUTTERS 38p.

S.R.B.P. Board 015 MATRIX Olin, wide 3p per lin.,
3/in. wide 4p per 1 in.; bin. side bp per lin. 'up to 1710.1.
S.R.B.P. undrilled din. Board 10 x 8in. 150.
BLANK ALUMINIUM CHASSIS 18 s.w.g. tin. sides. 7 x 41n.
45p; 0 x 7i0. 600; 11 X 7in. 70p; 13 X inn. 900; 14 X llin.
95p; 16 x 14in. 119p. II x bin. 50p.
ALUMINIUM PANELS 18 s.w.R. 6 x 41n. 9p; 8 X Bin. 15p;
14 X 31n. 16P; 10 X 71n. 190; 12 x Sin. 20p; 12 x lilln.280;
18 X Itin. 28P; 14 X Bin. 34p; 12 x 12.111 400.
11 inch DIAMETER WAVE -CHANGE SWITCHES 25P.

p. 2 -way, or 2 p. 6 -way or 3 p. 4 -way 15p each. 1 p. 1E -way,
or 4 p. 2 -way, or 4 p. 3 -way 25p.
SILICON REC. 40 LUCAS PDS500 Bridge 70V 5 amp 11.
RECTIFIERS CONTACT COOLED I wave 60mA 38P;
85mA 480. SILICON BYZ13 300; BY100 30p; By3E7 30p.
TOGGLE SWITCHES, op. 14p; dp. 18p; dp. dt. 23p.

"THE INSTANT" BULK TAPE
ERASER it HEAD DEMAGNETISER t
are, 42'35 i4`
HI -Fl STOCKISTS

R.C.S. STABILISED POWER PACK KITS
All parts and Instructions with Zener Diode, Printed Circuit,
Bridge Rectifiers and Double Wound Males Transformer
input 200140v. AC. Output voltares available 6 or 9 or
12 or 15 or 18 or 20v. DC al 100mA or less.
PLEASE STATE VOLTAGE REQUIRED. E2 PONT
Details fl.A.E Sim 31 x 11 X 11in. FREE

GENERAL PURPOSE TRANSISTOR
PRE - AMPLIFIER BRITISH MADE

Ideal for Mike, Tape. P.O., Guitar. Can be used with
Battery II -12 or H.S. line 200 300. D.C. operation.
Sine x 1 x I'. Response 25 c.p.s. to 25 )1c.s. 213db gain.
For use with valve or transistor equipment. On, Post
Poll instructions supplied. Details S.A.E-wr lop

NEW TUBULAR ELECTROLTTICS
2/350V 14p 2.50 25V 140
413500 lap 600/25V 20p
8/450V 140 1000/26V 35p
16 450V lbp 1000/50V 47p
32 450V 20p 8 8/4500 18p
25'25V 10p 8+16/450V 20p
60 50V 10p 18. 16/4500 2.5P
100/23V 10p 32-1 32/350V 25P

CAN TYPES
50+60,350V 35p
60+100,450V 580
32+32/150V 18P
32+32,450V 33P
350 --SO 328V 50p
32+32,-82 3500 43p
100+30+50350048P

LOW VOLTAGE ELECTROLYTICS
I. 2, 4. 5, 8, 16, 25. 30, 50, 100, 200mF. 15V. 10p.
500mF. 12V. 15p ; 25V. 200 ; 60V. 30p.
10000ir. 12V. 17p 25V. 350 ; 50V. 47p ; 1000. 70p.
2000n.F. 6V. 26p ; 25V. 420 ; 50V. 52p
2500mF. 50V. 62p 3000mF. 26V. 47p ; 50V. 65P.
5000mF. 60. 2.5p; 12V. 42p; 25V. 75p; 360. 85p; 50V. 116P.

CERAMIC 1pF to 0.01 mP, 4p. Silver Mica P to S000pP, 4p.
PAPER 8505.01 4p. 06 130; lmF 15p; 2mP 150V 15p.
500V-0.001 to 005 42; 01 5p; 0-25 8p; 047 2.5p.
SILVER MICA. Close tolerance 1', 24-5000F 8p; 500-2.200
pP 10p; 2,700-5,600pF 200; 6.800pF-0 01. mid 30p; each.
TWIN GANG. "0-0" 208pF 176PF, 55P; Sow motion drive
365 363 with 25 23g. 50p 500py slow motion, standard
450;st:04113-gaup 500PF 1150.
SHORT WAVE. SINGLE. 10pF SOp; 2.6pF 55p 5110F 55p.
CHROME TELESCOPIC AERIAL. wive! base. 231n. lOp,
NEON PANEL INDICATORS 2.50V AC/DC Red or Amber 10p.
RESISTORS. l w., I w.. 20 1P; 2 0. 50 10 ohms to 10 meg
HIGH STABILITY. I w. 2', 10 ohms to 1 meg., 10p.
Ditto 5 Preferred values 10 ohms to 10 meg.. 4p.
WIRE -WOUND RESISTORS 5 watt, 10 watt. 15 watt

0 ohms to 111011, 100 each; 21 watt, 1 ohm to 8 2 ohms 10p.

SCOOP/
METAL PLINTH AND
PLASTIC COVER

Cut out ready foe Garrard or
B.S.R Will play with cover In
position. Latiest
Covered In black leathrtt.
Antimagnstic.12t X 141 x 71In, Post 25p

5'50

MAINS TRANSFORMERS ALL P°Si250 eac h

2.50-0-250 80 mA. 8 3 v. 4 amp. 11.60
250-0-21:4 80 mA. 6 3 s 3.5 a. 8.3 v. 1 a. or 5  2 a. 22.50
350.0-860 80 mA. 8.3 v. 3 5 a. 6.3 s 1 a. or 5 v. Ea. 13.00
300-0-300  110 mA., 6-3 v. 1 a. C.T.; 6.3 s 2 a. 13.25
MINIATURE 200 v. 20mA., 8.3 v.1 a. 21 x 11 x tin. 76p
MIDGET 220 v. 46 mA., 6 3 v. P a. 21 x 21 x 2m. 900
MINI -MAINS 20v, 100mA. 11 x 11 x lisp.. .. 50p
HEATER TRANS. 6-3v. 3 a. ... 60p
Ditto lapped sec. 1.4 v., 2, 3, 4. 303 v. 11 am0. SOp

GENERAL PURPOSE LOW VOLTAGE. rapped Outvote
at amp. 3, 1, 6, 6, 8, 9, 10, 12, 16, 18, 24 and 30 12.25
I amp., 6, 8.10, 12, 16, 18.10, 24, 30, 36. 10, 48. 80, 12.26
2 amp. 6, 8, 10. 11. 16,18, 20, 24. 30, 36. 40, 48. 60. 13.25
5 Imp. 6. 8. 10, II. 16, 18. 20, 24, 30, 36, 40, 48.6028.75
AUTO TRANSFORMERS III,. to 230v. or 290v. to 115v.
11.0w. 12.26; 600w. £625; 750w. 110; 1000w. 114.
CHARGER TRANSFORMERS. Input 200 250v.
for 6 or 12v., 11 amp., 11.50; 2 amp -50; 4 amp. 1240.
FULL WAVE BRIDGE CHARGER RECTIFIERS:

or 12,. outputs, 11 amp. 40p; 2 amp. /1 30:4 amp. 2225
All transformers Postage 250 extra.

E.M I. 134 x 8in
LOUDSPEAKERS
With twin tweeters
and crossover, 10 watt.
State 3 or 8 or 16 ohm.
(Ax Illustrated) Post 15p

With flared tweeter cone and ceramic
magnet. 10 watts.
Bau rm. 45-60 cps.
Plus 10,000 manes.
State 3 or 8 or 15 ohm. Post 15P

Recommended Teak Cabinet a
SW 18 X 10 X Din. Poet 25p

E4

£2.25

IOW MINI -MODULE E3.25
LOUDSPEAKER KIT Poet 250
Triple speaker eystem combining on ready cot bate.

in. chipboard 16 in. 8f in. Separate Bass, Middle
and Treble loudspeaker. and crouover condenser. The
beery dot/ 5 in. Bass Woofer unit his a low resonance
cone. The mid -Range unit is gpecially aegigned to add
drive to the middle replacer and the tweeter recreates the
top end of the musical spectrum. Total response
20 15,000 cm Full instruction. for 8 chm matching.
TEAK VENEERED BOOKSHELF ENCLOSURE.
16 X 10 x Modern design with ..er
fluted wood front. Highly recommended.

RETURN OF POST DESPATCH MINIMUM POST AND PACKING ISp

RADIO COMPONENT SPECIALISTS
List Sp. Written guarantee with every purchase. (Export; Remit cash and extra postage.

ALL MODELS "BAKER SPEAKERS" IN STOCK

BAKER I 2in. MAJOR f9
30-14,500 c.p.s.. Ulu
double cone, woofer and
tweeter cone together
with a BAKER ceramic
magnet auemblr inivina
a flux density of 14,000
gauss and a Mal flux of
145,000 Maxwell.. Bass
resonance 40 cps Rated
20 watt.. Voice coil,

4es:

3 or 8 or 115 ohms. Post Free
1 Module kit, 30-17,000 c.P.e.

with tweeter,
bate and LI I.50inetructIons.

3AKER "BIG -SOUND" SPEAKERS
'Group 25' Group 35" Group 50'
12 Inch 17 12 inch 113 16 Inch 19
25 watt ... 35 mitt . 60 watt '''' 
3 or 8 ur 15 obm 3 or 8 oq 15 ohm 8 or 15 ohm

TEAK 113Fl SPEAKER CABINETS. Fluted wood Iront
For 121n. or 10in. din. speaker 20 xlIi x gin. 19. Post 150
For 13 x Sin. nr Sin. mealier 180 10 x9in. 65. Post asp
For 10 x illn. or file. speaker 16 x 8 x bin. 14. Post 252
LOUDSPEAKER CABINET WADDING 18in. wide. lbp It-

GOODMANS 6} in, HI-FI WOOFER
ohm, 10 watt. Large ceramic magnet.

Special Cambric cone surround. Frequency
response 30-12,000 cps. Ideal P.A. Columns,
11.1 -In Endow. Systems, etc. £4

ELAC CONE TWEETER
The moving coil diaphragm gives a good
radiation pattern to the higher frequencies
and a smooth extension of total response
from 1,000 cps to 18,000 cps. Sue 31
31 x tin. deep. Rating 10 welts. 3 ohm
or 15 ohm models £1 .011

Poet 10p.

Horn Sweetens 2-16kc,e. lOW 8 ohm or lb ohm 1150.
De Lore Horn Tweeters 2-18 Kc/s, 11W. 15 ohm 43.
TWO-WAY 3000cps CROSSOVERS 3 or 8 or 15 ohm 95p.
SPECIAL OFFER! 80 ohm, 211n. dia.; 35 ohm, Pin.; Sin
2.5 ohm, Ilin. dia.; 3in. dim. 6 x tin.; 8 X Sin. / 1 EACH
15 obm, 31in. dia.; 7 X 41n.; 8 X 5in. TYPE
3 ohm. 2/in. 3in. Sin. 5 x 3in. 7 x 4in.
LOUDSPEAKERS P.M.3 OHMS. 611n. 21.10; 8 x bin. £1.25;
Sin. 11.71; 10 x 61n. 11.90.
bin. WOOFER 8 watts n.1.20-10.000 cp.. 8 0015 ohm. 11.80.
ELAC 10in. 10W. De Lope Ceramic. 8 ohm. 14.
RICHARD ALLAN TWIN CONE LOUDSPEAKERS.
Sin. dla. 4 watt; 10in. dia. 5 watt; lihn. dia. 6 watt
3 or 8 or 15 ohm model. 11.95 each. Post 15p.
OUTPUT TRANS. EL84 etc. 25p; MIKE TRANS. 60:1 25P
SPEAKER COVERING MATERIALS. Samples Lame S.A.E.
GOODMAN S OUTPUT TRANSFORMER 5 WATT MULTI -
RATIO EL84 etc., 3, 8 and 15 ohms 80p. Post 200.

BAKER 100 WATT
ALL PURPOSE
POWER
AMPLIFIER
4 Input. speech and
music. Miring facilities.
Response 10 30.000 cps. Matches
all loudspeakers. A.C. 200.250V.
Separate Treble and Bass controls.
Guaranteed. Details S.A.E.

CIO .
...841 

£39 Post
Free

BARGAIN AM TUNER. Medium Wave. L4-50Transistor Superhet. Ferrite aerial. 9 volL
BAROA:N 4 CHANNEL TRANSISTOR MONO MIXER
Add musical highlights and sound effects to recordings.
Will mis Microphone, records, tape and toner L3-50with weenie controls Into single output. 9 volt.
STEREO VERSION OF ABOVE 14 13.
BARGAIN PM TUNER 88-108 Mc s Six Tranidstor. 9 volt
Printed Circuit. Calibrated elide dial toning. L12.50Walnut Cabinet. Sloe 7 5 finch

BARGAIN FM TUNER as above leis cabinet L8-85
BARGAIN 3 WATT AMPLIFIER. 4 Translator
Path -Pull Ready built, with volume control. 9v. £3.50

COAXIAL PLUG Op. PANEL SOCKETS flp. LINE ISp
OUTLET BOXES. SURFACE OR FLUSH 250.
BALANCED TWIN FEEDERS 6p rd. 80 ohms or 300 ohm..
JACK SCCHET Std. open -circuit 140, closed circuit 2.3p;
Chrome Lead Socket 45p. Phono Plugs 5p. Phono Socket bp.
JACK PLODS Std. Chrome 16p; 3 5mm Chrome 14p. DIN
SOCKET'S Chasms 3 -pin 10p; 5 -pin 10p. DIN SOCKETS Lead
3 -pin 18p; 6 -pin 25p. DIN PLUGS 3 -pin 114p; 5 -pin 25p.
VALVE HOLDERS, 50, CERAMIC 8p; CANS 5p.

E.M.I. TAPE MOTORSPost 15p.
120v. or 240v. AC. 1,200 r.p.m. 4 pole
135mA. Spindle 0-187 x 0 75in. LI-25Size 31 x 21 X 11in.
BALFOUR GRAM MOTORS
120r. or 240v. A.C. 1,200 r.p.m. 4 pole
50mA. Spindle I x 3120. Si. R54
21 X I/. x 1110. Post 15P "

CUSTOMERS FREE CAR PARK CALLERS WELCOME

337 WHITEHORSE ROAD, CROYDON
Open 9-6 p.m.(Wwdnsdaya 9-1 p.rn., Saturday 9-S p.ro.)

Bunts 50. 68, 1S9 pass door, Rail Selhurst Tel. 01-684-166S
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OJEC Selectronics ZEO R;

BROADMINDED
A word of caution to newcomers. You'll have

to be broadminded to read and enjoy this
magazine.

Once upon a time the predominant reason
for taking up "electronics" as a hobby was an
interest in building radio receivers. But, as is
now generally appreciated, radio is merely one
special application or branch of this all -embrac-
ing technology.

The great expansion in uses of electronic
circuits over the last two decades has been of
untold benefit to the ordinary person. No longer
is an interest in one particular specific applica-
tion the requisite for involvement in the most
exciting technology of the age. Electronics is
wide open to all who want to use it.

AN ALL-PURPOSE TOOL
This is no exaggeration. The projects for the

private constructor already published in these
pages should have made this clear. And new
readers can be assured that future designs will
demonstrate even further how versatile and how
useful is the electronic circuit-even in its
simplest form.

Electronics is the all-purpose tool everyone
can use to add to comfort or convenience at
home, or to assist in the greater enjoyment of

Our April issue will be published on Friday, March 17

other spare time pursuits. Its practical applica-
tions know no bounds, and as a mind broadener,
we reckon a lively interest in electronics has no
equal.

COMMON GROUND
So it's not surprising that our pages have

become a meeting place for a great variety of
individuals, including, for example, photo-
graphers, motorists, gardeners, and pap musi-
cians; not to mention those legions of handymen
whose interests are less specific but who are
always ready and eager to seize upon a likely
project for use in or around the home. Where
else are such diverse interests likely to find
common ground?

So if you consider yourself to be broadminded,
EVERYDAY ELECTRONICS Should suit you. Join the
growing band of electronics constructors who
have fun building our designs and enjoy the
benefits that electronic aids can provide.

EDITOR F. E. BENNETT M. KENWARD B. W. TERRELL B.Sc.

ART EDITOR J. D. POUNTNEY P. A. LOATES S. W. R. LLOYD

ADVERTISEMENT MANAGER D. W. B. TILLEARD

IPC Magazines Limited 1972. Copyright in all drawings, photographs, and articles published in EVERYDAY ELECTRONICS is fully
protected, and reproduction or imitations in whole or part are expressly forbidden.

All reasonable precautions are taken by EVERYDAY ELECTRONICS to ensure that the advice and data given to readers are reliable.
We cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices quoted are those current as we go to press.

Subscription Rates including postage for one year, to any part of the world. £2.35.
Everyday Electronics, Fleetway House, Farringdon Street, London, E.C.4. Phone: Editorial 01-634-4452; Advertisements 01-634-4202.
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DARKROOM TIMER Get the exposure right by Robert A. Shokleford 246

SIGNAL INJECTOR For testing radios and audio equipment by Alan Jardine 265

SOIL MOISTURE METER Ensures correct watering by D. Bollen 270

GENERAL FEATURES

EDITORIAL 244

CASES FROM CHASSIS An easy way to make cases by V. S. Evans 251

ELECTRONICS AT SEA Electronics used in ocean going vessels by W. Maconachie 254
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SHOP TALK Construction problems by Mike Kenward 277

READERS LETTERS 278, 281

The approximate cost of components given,
for constructional articles, in the box shown
opposite is an estimated cost compiled from
suppliers current catalogue and advertised
prices. Parts for some projects may work out
more expensive while others may be cheaper
than our quoted price, depending on where the
components are prchased.

We would like to point out that we, as pub-
lishers, cannot supply kits of parts or individual
items for any of the published designs.
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THE circuit ciagran of a tinier which can be 
used in canjunctjon w.th an enlarger to 

provide stahle exposure control is shown in 
Fig. 1. Stabil ty is achieved by ising a tante:1nm 

capacitor in the timirg circuit and h_gh stability 
resistors of the metal oxide ty?e could also be 

used in the tim.r where extended range coupled 
with good stability is cesired. 

CIRCUIT DESCR:PTION 
The delay is ach eyed 1)5 charging the 

tantalum capacitor Cl _hrough res stor RL. When 
the voltage across t i2 capacitor exceeds the 

trigger voltage if the enijunction transistor T111 
the unijunctior turns on and Cl discharges 

rapidly through R3 prathicing a shor-_ pulse of 
current. This anise is amplifiel by TR2 and turns 

on the silicon contro 12d rectifier CSR1. 
In the off sti_te almost the total d.c. supply 

voltage is drupced across the relay coil and the 

-elay is energisM. Current may then flow 
:hrough the lac via relay contacts RLA2 while 

at the same time the ether relay contact RLA1 
Litches the ciritat d.c. supply. When CRS1 turns 

on it shot circui s the relay which is de -ener- 
gised anc its cortacts return to the normally 
open state switchi ig cif the load supply and also 

the timer supp y_ 
A timing cycle is nitiated by pressing the two - 
pole push-on/release-of switch. This allows the 

relay to latch i s ortac s, switching on the lamp, 
while at he sanee time the capacitor has any 

residual charge ca it removed by shorting it to 
the grouni line. firiteu switch S2 is released the 

capacitor begirs 1.3 rha-ge and the timing cycle 
'.egins. Obviously variaions of R, will vary the 

-ate at which C. charges and hence vary the 
relay before the bad is urned off. 

Switch '3'3 is trovided to allow manual over- 
ide of the timer tD al cow focusing and exposure 

measurement to lc car r ed out. 

A var:able range timer 
designed for 

pnotographic work but 
stftab e for any 

application needing a 
tined range from 

0 to 4 minutes 

By Robert A. 
Shackleford. 

a 
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Fig. 1. The circuit diagram of the darkroom timer. Resistor R, is the timing resistor and is replaced in
the prototype by the circuit of Fig. 2.

Approximate cost of components

4.50 excluding case

TIMING RANGES AND SWITCHING
To alter the time range a switch (S3) is used

that brings into circuit various values of preset
resistance Fig. 2. This switch and resistors take
the place of R, in Fig. 1 Connections to the
circuit are made at points A and B (Fig. 1 and
Fig. 2)

The time settings used on the prototype were
preset values of 5, 10, 15, 20, 25, 30, 35 and 40
seconds corresponding to switch S3 positions 1.
2, 3, 4, 5, 6, 7, and 8 respectively. These times
cover most of the timing requirements likely
to be met in normal darkroom work. The switch
circuit diagram is shown in Fig. 2, the switch
being a 2 -pole 9 -way wafer type. Only 8 positions
are used for the above times, the other being
spare. The values of VR I and VR4 are such as
to give a delay of 5 seconds, VR2 is set to give
a delay of 10 seconds, while VR3 is set to give a
delay of 20 seconds. This then enables the
required times to be obtained.

The timed ranges of the unit may be altered
to suit individual requirements, or a variable
resistor could he used for Re or switched into
the circuit by S3 in the ninth position should a
continuously variable delay be required.

The capacitor Cl has a value of 1001,F, and
with a 1 Megohm resistor (Re) this yields a delay
of approximately 412 minutes; this has been
found to be about the upper limit of the timer.

CONSTRUCTION
The timer is c3nstructed in a metal case the

dimensions of which are given in the parts list.
Two brackets are used to retain the batteries

Fig. 2. Switched timing resistor circuit.
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Fig. 3. Layout and wiring of the componentsmounted on the board. The preset potentio-meters are mounted on the underside of theboard (shown below) so that they can easily beadjusted.
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DARKROOM TIMER

Inside view of the prototype timer.

- It\
G11 (B)

N14 .14

N13

EARTH
NEUTRAL

INSULATED TERMINAL POST

TIMED MAINS SUPPLY
TO LOAD (ENLARGER LAMP)

W=WIPER

Fig. 4. Layout and wiring of
the components mounted
in the case; the board has
been cut away to show S3
and Si. The board is held
by a bracket fixed to Si.
Switch S3 has also been
shown separately, as it
would appear when dis-
mantled, for clarity. The
batteries are not shown
but their clips are wired up
in the approximate posi-
tions of the batteries.
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Components ....

glIOP
TALK

Resistors
R1 820D
R2 2200
R3 33.0
R4 3.3kil
R5 220 5 watt wirewound
All ±5% # watt carbon except where stated.

Capacitors
Cl 100pf tantalum 12V

Variable Resistors
VR1 25k12 skeleton preset
VR2 50kD skeleton preset
VR3 100k0 skeleton preset '
VR4 25k0 skeleton preset

Semiconductors
01 ZC12 or similar 12V, 250mW Zener

diode
TR1 TIS43 unijunction, silicon pnp
TR2 C762 or 2N697 silicon npn
CSR1 CRS 3/05 or similar 50V, 3 amp

controlled silicon rectifier (thyristor)
D2 1N914 (or any similar small diode)

Switches
S1 2 pole push -on, release -off pushbutton
S2 single pole single throw toggle
S3 2 pole 9 way wafer switch

Miscellaneous
RLA1 12V 1500 relay ha'ving 2 normally open
contacts (Keyswitch MK2 or similar)
81 PP6 9V batteries -3 off wired in series.
Aluminium case 61 in x 4 in x 4 in, plain per-
forated Veroboard 3.2 in x 3 in x 0.2 in matrix,
Vero pins to suit board, battery connectors
(3 off), insulated terminal post. earth tag,
connecting wire, mains lead and plug, knob,
4BA fixings.

and provide a mount for Si. Switch S1 is also
used to mount the circuit board and thus it
determines the layout to a certain extent. The
layout given need not be followed exactly and
the bracket used to mount the switch and board
may be modified to suit the parts used.

The circuitry itself is assembled on plain
0.2 inch matrix Veroboard, using Vero terminal
pins and the switches and relay are mounted on
the front panel and floor of the case respectively.
The case is earthed to the main supply through
a 3 core mains lead and plug.

Battery B1 is made of three PP6 9V types
wired in series; the type and quantity of bat-
teries are determined exclusively by the relay
voltage and current requirements.

Mounting of the relay has been left to the
individual, as there are so many on the market
250

of different shapes and sizes and methods of
fixing may vary. The only critical parameters
are that it should have two normally open con-
tacts and if the unit is to be used for controlling
enlarger exposures, the contacts should be suit-
ably rated to carry the lamp current.

Start construction by cutting the board to size
and inserting the mounting pins in the positions
shown. Connect the pins in the required manner
using tinned copper wire and insulating sleeve
where required (Fig. 3). Next mount all the com-
ponents checking the polarity of the capacitors
and diodes and the connections to CSR1 and
transistors, which should be mounted after the
other components and flying leads have been
soldered in.

The tantalum capacitor Cl may be either the
polarised or non -polarised type and may not
be the same shape as that shown in Fig. 3. The
correct polarity for polarised types is shown on
Cl in Fig. 3.

Once the board is complete and has been
checked for wiring errors and dry joints it may
be mounted in the chassis, together with the
remaining components, and connected up as
shown in Fig. 4. Wires to components mounted
on the front panel must be left long enough to
facilitate removal of the panel for setting up.

Take particular care when wiring the mains
to the relay, S2, and the load and make sure
that an earthing tag is fitted to the case and
connected to the mains earth. The output to the
load can bes connected directly to the enlarger
lamp or terminated in a suitable two-way mains
line socket.

SETTING UP
To set the timer up it is only necessary to

remove the front panel to gain access to the
preset potentiometer. If a multimeter set to its
ohms range is connected across one set of relay
contacts (without the unit connected to the
mains supply) or used on a d.c. volts range to
monitor the voltage across the relay coil, then
circuit operation will be easily visible, alterna-
tively the unit may be connected to the mains
supply and a mains lamp bulb used as the load.

The potentiometers should be set half-way
around their tracks and with switch S3 set to
the desired time, the circuit triggered by briefly
pressing switch S2. The duration of .the time
delay may then be measured by measuring the
time for which the meter pointer is deflected
from its initial condition or the lamp is on. The
potentiometers may then be adjusted as
required and the process repeated until all the
desired times are set up.

The front panel can then be designated with
the time positions. Once this is complete the
unit is ready for use and can be connected to
the enlarger lamp and mains supply as required.

O
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An inexpensive case for your projects, using aluminium chassis
HAVING decided to build an electronic pro-

ject-perhaps to your own design, or
maybe partly so, early consideration should be
given to the form of its eventual housing.

This may well be an important factor in deci-
ding the size of the circuit board, control panel,
or even method of construction and assembly.

HOME BUILT AND READY MADE
CASES

Making a neat and presentable cabinet in wood
cir metal can be quite a problem, and usually
requires the use of special tools and skills and
takes some time and patience. The alternative
is to use or adapt something already made up
to the approximate size required.

Instrument cases and die cast boxes can of
course be purchased, although a bit expensive,
but are excellent for high class permanent pro-
jects.
Fig. 1. Front panel is attached to the chassis by
means of four self -tapping screws through the
flanges

ALUMINIUM CHASSIS
For less exacting or experimental projects use

can be made of the considerably cheaper alu-
minium chassis available by fitting a panel of
Paxolin, Formica or Perspex to the open side
and using this as the front and control panel.

This panel is made to fit the aluminium chas-
sis such that it rests on the corner flanges of the
chassis, Fig. 1 which are slightly recessed, so
that quite a neat job results. Small self -tapping
metal screws are used to fix the panel to the
flanges.

RE -USABLE
If the project is one of a temporary nature,

or maybe a prototype which may well be dis-
mantled and re -built, it is as well that the metal
case itself (the chassis), is left untouched, i.e.
no holes or metal cut-outs are made. This way
your case will serve again and again and need
Fig. 2. The Circuit board is fixed to the front
panel by four bolls and spacer nuts.
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never be discarded as being full of unwanted
holes.

COMPONENTS ATTACHED TO
PANEL

To avoid "mutilating" the case, all controls
and the component board etc. are mounted on,
or attached to, the front panel. This leaves con-
siderable scope for the constructors ingenuity.
Fig. 2, shows how the circuit board can be
attached to the back of the panel with 4 bolts
of suitable length. Spacing sleeves or nuts being
used to hold the board at a "distance." Remem-
ber to make allowance for corner flanges of the
chassis when designing the dimensions of com-
ponent board.

Controls such as variable potentiometers and
variable capacitors can be. mounted on the cir-

Fig. 4. Using a metal angle
strip to support heavy com-
ponents such as mains
transformers. This can be
used in conjunction with
circuit board fixing ar-
rangement as shown in
Fig. 2. or with angle
brackets.

252

Fig. 3 (a) (left) Fixing the
potentiometer to'the front
panel if there is not enough
space on the component
board.

Fig. 3 (b) (right). Alterna-
tive method for potentio-
meterifixing.

cuit board with their spindles protruding through
holes drilled in the panel or they can be mounted
directly onto the front panel as in Figs. 3(a)
and (b).

USING BRACKETS
An alternative method can be employed where

the circuit board is attached vertically or horizon-
tally to the panel with small angle brackets. This
method would be used where the panel is carry-
ing something bulky such as a meter or multiple
wafer switch. Angle brackets may also be used
to attach a metal heat sink carrying a power
transistor, or, say a horizontal deck to support
a mains transformer Fig. 4. If a small loud-
speaker is involved this can also be mounted
on the panel-the fret being simply a symmet-
rical pattern of holes drilled in the panel
opposite the loudspeaker cone, Fig. 5.

By using a combination of these various ways
to attach everything to the front panel, the case
can be left virtually "untouched". Panels made
from Formica offcuts are cheap, easily cut with
a scriber and metal straight -edge, and can be
regarded as expendable.

HOLES AND SLOTS
Although it is still necessary to cut holes and

slots in the panel for mounting such things as
meters, slide switches, etc., it is considerably
easier with formica because in most instances
the hole or slot can usually be deeply scribed
with a scriber and then pushed out. It may
then be necessary to "clean up" the hole with a
small file. Small holes should- be drilled in the
usual way.

With Paxolin and Perspex it is slightly more
difficult. The usual method for making a large
circular hole is to drill around the circumference
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of the hole to be removed and then clean up with
a file, this takes some time. There are special
tools on the market for this-a tank cutter and a
disc cutting saw. Both of these fit into drills
but they tend to be costly.

Fig. 5. A completed
case of a small
amplifier showing
holes drilled for
loudspeaker

FINISHING AND LETTERING
With Formica and Perspex panels there is no

finishing required as these are available in a
variety of colours with excellent finishes.

With Paxolin, however, its finish is smooth
but it is only available in a brown colour which
looks ugly. This can be sprayed to the colour
of choice using any of the aerosol sprays on the
market or even painting with a paintbrush will
do. It is best to try the paint on an offcut first
to make sure that the Paxolin is not affected
by the paint.

As far as labelling the control panel, Letraset
is by far the best method, adding a touch of
professionalism. All three of the panel materials
mentioned above readily accept Letraset.

To prevent the labels from being scratched off
it is necessary to cover them with varnish,
Letracote Gloss is ideal for this job as it protects
the lettering and gives the panel a gloss finish.
The whole panel can be sprayed or just the
regions of lettering as preferred.

Fig. 6. Various sizes and shapes of available
chassis.
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WHEN the young Marconi demonstrated his
v ireless apparatus by serding a transmis-

sion over a distance of less than two m les
on Salisbury Plain in !896, there were many
eminent scientists of the day who dismissed the
novelty as a toy; and many who firmly believed
that wireless waves world be diverted or dis-
torted by hills As for the possibility of trans -
mitt ng across water-why, the very suggestion
was ridiculous it the extreme. Everyone knew
that the wireless waves needed a return path
through the earth. Besides, water would absorb
the w reless energy like hlottir4 paper

NO LIMIT
Ma-7oni confounded these opmnicns on

11th May, 1897 when he carried out a successful
transmission from Lavernock Point near
Perarth to the island of Flat Holm n .he
Bristol Channel-a distance of three and a half
miles. Though some doubters still stuck 70 their
guns, this was hailed as a tremendous scientific
achievement, and when a week later he six-
ceeded in sending a message over a distance of
nine miles across water. right across the Bristol
Charnel to Brean Dcwn in Somerset, scient fic
enthusiasm was such that there were these who
claimed that there was no limi to what could
now oe achieved with sufficiently h gh-power
apparatus.

No limit, indeed. Within four years Marconi
had sent his transmissiors acrcss the Atlantic
from Foldhu in Cornwall to Signal Hill in NEW
foundlar.d; and to -day, no moTe than a lifespan
since the ti ne when tie young man first arrived

 I

,..CIft
11W.

* aTo
4.7  ir 17 41'

f; rt
,

by Morse or speech with stations right acros.,
the world, and even modest 75 -watt radiotele-
phone sets such as those used by Sir Francis
Chichester, Robin Knox -Johnson, and Chay Blyth
can carry their words across 5,000 miles of ocean.
Moreover, during that lifespan, like strong
branches from the main trunk of pure communi-
cation, have sprung electronic aids to navigation
and safety in the shape of direction -finding
echo sounding and radar.

Electronics now contribute to efficient corn
mercial ship operation as intercommunicatior
systems, hyperbolic position -fixing systems
closed-circuit television, automatic steer ng
equipment, data loggers, and automat.or
systems using intricate computer techniques
One must, in fact, have the thought in m nd
that between the time that this article is writer
and the date of is appearance in print some
new technique or application may be evolved
and announced. Such is the rate of accelerat on
in the marine electronics industry_

RADIO AND ELECTRONICS
Except for the periods immediately after the

two world wars, it is dtring the past few years
that this expansion of the use of electronics at
sea has been most marked. This is pointed by
the fact that in April, 1968, the title of the
Radio Officers Un on was officially changed to
the Radio and Electronic Officers Un on, while
a number of companies now give extended
training to their radio officer to bring them up
to the rank of electronics officers. Indeed even
before the last war the responsibilities of the

'7411%71- Ocean -Going Vessels
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"sparks"-usually went well beyond the opera-
tion and maintenance of his communication
station and included the maintenance-and
sometimes the operation into the bargain-of
echo sounders and direction -finders. Of course,
in more recent times he has also become
responsible for the maintenance of radar, inter-
communication and sound distribution networks,
closed-circuit TV for navigation or entertainment
purposes, data logging equipment, communal
aerial systems, etc.

With the increasing use of automation at sea,
and its dependence on electronics for much of its
primary control and transmission of data and
instructions, a ship's electronics installations are
becoming much more complex from day to day
and there is even talk-although it is still only
talk-of the possibility of sending ships to sea
without a crew at all. One wonders-is there
indeed no limit?

But that is still in the future. At this moment
the use of electronics on board ship is suffi-
ciently considerable to be interesting. Ships'
electronic installations naturally differ accord-
ing to their needs which, of course, are dictated
in part by international regulation and also by
The Lavernock and Brean Down experiments,
May 1897, showing the method by which an
increase in distance from three miles to eight
miles was obtained. For these experiments kites
covered with tin foil were used as aerials.

The control room and studio of the comprehen-
sive television installation on board a cruise
liner which distributes a choice of four pro-
grammes to more than 400 receivers in the ship's
cabins and public rooms.
Navigational CCTV on a container ship in the
Manchester Ship Canal clearly shows the
forward tug which would otherwise be com-
pletely invisible to the" officers on the bridge.

at
Sea

By W. Machonachie

2111"\s,
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the type of service in which they are engaged.
There is thus no 'typical" merchant ship installa-
tion although regulations lay down the minimum
equipment to be carried by four classes of
merchant ship and also by fishing vessels.

SHIP CLASSIFICATION
The classification of ships as set out in the

Merchant Shipping (Radio) Rules is, as might
be expected in an official document, a little on
the wordy side, but briefly summarised, Class 1
ships are those carrying more than 250
passengers on voyages of more than 16 hours
duration. Class II covers passenger ships not in
Class I and all cargo ships of 1600 tons or more.
Cargo ships of 500 tons upwards but less than
1600 tons are Class III, and those of 300 tons
and more but less than 500 tons constitute
Class IV. The rules are not applied to sailing
ships, pleasure yachts, or ships smaller than
300 tons, while fishing vessels have their own
regulations.

Although there is therefore no typical mer-
chant ship installation it is possible to define
fairly accurately a typical installation for a type
or class of ship. One of the most common ocean
going ships is the cargo liner, carrying general
cargo on a regular service run-say from
Southampton to Cape Town. She may carry up
to twelve passengers, but is not classified as a
passenger ship, and so far as her electronic
equipment is concerned she can in broad terms
be equated with the refrigerated meat or fruit
carrier, or with the container ship, oil tanker,
or bulk cargo carrier. All these ships run on
international voyages and their electronics must
cater primarily for the communication needs of
their crews and owners and for the safe,
economical and efficient running of the ships
and their cargoes.

STATUTORY REQUIREMENTS
This type of ship-general cargo, tanker.

bulk carrier, etc.-whether she be 1600 tons
or 300,000 tons, must be equipped to a minimum
standard before she is allowed to leave port.
The mandatory requirement is for a wireless
telegraphy installation capable of both main and
emergency operation; an automatic alarm
receiver, unless she carries enough radio offi-
cers to maintain a continuous human watch:
a direction -finder; a portable transmitter
receiver for emergency use in a lifeboat. All
this equipment must be of an officially approved
nature, and her crew must include at least one
qualified radio officer. Her wireless telegraphs
installation has to comprise a main transmitter
and separate receiver both powered from ship's

The electronics officer of a cargo liner with the
data logger which monitors 350 performance
points in the main and auxiliary machinery, the
refrigeration plant, and in the cold cargo s pace.
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mains, as well as an emergency or reserve trans-
mitter and a reserve receiver which derive their
power from batteries so that they can be opera
tive in the event of a failure of the mains supply.

The installation must also include a watch -
keeping receiver, fitted with a loudspeaker, and
capable of reception in the 500kHz band. and
an automatic keying device which can be made
to operate either the main or the reserve trans-
mitter in case of emergency and cause them to
transmit the auto -alarm signal.

This the statutory minimum for Class II ships,
which includes some of the largest vessels afloat
today, may not seem to comprise a very sophisti-
cated installation. There is. for instance, no com-
pulsion to carry radar-at the present moment
In practice, however, only a very few ships
nowadays carry no more than will satisfy the law.

NORMAL INSTALLATION
Walk aboard an ocean-going ship and you will

almost certainly find at least one radar set on the
bridge. Indeed, many now fit two radars, with
interswitching arrangements so that units are in
effect interchangeable if either set shauld suffer
a breakdown.

In the wheelhouse you will also see an echo -
sounder, or perhaps two-one recording and the
other of the visual indicating type. Her direction -

finder will probably he fully automatic, and both
this and the radar will he coupled to the gyro -



compass. Moreover, the direction -finder may now
be linked with the auto -alarm receiver so that
if an auto -alarm signal, preceding the distress
call, is received while the radio officer is not on
watch, the direction -finder will automatically
take a bearing on the distress position.

Our Class II ship will almost certainly have a
v.h.f. radiotelephone for short-range speech com-
munication with port facilities such as pilots,
tugs, and harbourmasters, and this may have
remote control extension units in both wings of
the bridge and also in the radio office. The wheel-
house will contain the master control panel of a
crew -call and talk -back system providing internal
two-way communication with working areas on
and below decks and with loudhailing facilities as
well, while an internal telephone network will
also be provided.

Loudspeakers in crew quarters will be access-
ible to the crew -call system and will also be
linked to a broadcast receiver and amplifier in-
stallation to enable personnel to listen to news
and entertainment during their off -duty times.
Outlet points from a communal aerial system
will be fitted in crew's cabins so that they can
use their own personal broadcast receivers if
they wish. Broadcast radio entertainment is
not all that ships' crews can enjoy at sea-tele-
vision programmes, too, can be watched through
the provision of multi -standard receivers which
more and more ships are fitting as permanent
installations in crew's and officer's mess -rooms.

CCTV AND ELECTRONIC
MONITORING

On many large passenger liners today tele-
vision is a "must" and an installation can be a
very comprehensive one indeed, with hundreds
of receivers or monitors in public rooms and
cabins, offering a choice of four programmes or
more. Such a system will be a combination of
closed-circuit and off -air TV, taking the latter
when within range of suitable shore trans-
missions and also generating its own on -board
programmes with telecine, videotape, and from
the ship's own studio and cameras.

Closed-circuit television has another marine
application. If the ship is a large oil -tanker, bulk
carrier or container vessel with the bridge aft
and perhaps as much as 1,000 feet distant from
the bows, she may well have a CCTV installation
for navigational purposes. In such an installation
the TV camera is mounted in the bows or up on
the foremast and a monitor is fitted in the wheel-
house to give her officers a close-up view of
objects immediately ahead which would other-
wise be obscured from human -eye observation.
Provided with a remote -controlled steerable
camera and facilities for measuring the range
and bearing of buoys, tugs, or other compara-
tively small objects close ahead of the ship, such
a system can be invaluable when a very large
vessel has to manoeuvre in restricted or busy
waterways or has to negotiate canal locks and
dock entrances.

Again, CCTV cameras are sometimes used to
observe machinery operation in the engine room,
where a different kind of electronic watchkeeper
in the form of a data logger is often used to
monitor hundreds of points of main engine and
auxiliaries performance, such as oil pressures,
fuel flow, temperatures of bearings and fluids, as
well as temperatures and humidity levels in
cargo holds and cold stores-in fact, any data
which have to be checked regularly.

Data loggers or alarm monitoring systems of
this kind are capable of producing a complete
check on 400 parameters, with comparisons and
off-limits alarm warnings, every three minutes,
and will produce an instant readout on demand.
The same round of tasks laboriously performed
by human agency would keep several men fully
occupied for a complete day's work.

SATELLITE AND HYPERBOLIC
NAVIGATION SYSTEM

So far in use on only a very few ships is a
system of navigation, or more properly position -
finding, which derives information from four
United States Navy satellites in polar orbit.
These circle the earth every 108 minutes at an
altitude of 600 miles, passing over the North and

The electronics officer of a transatlantic cargo
liner using the facsimile weather chart receiver
and recorder on the bridge.
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South Poles, and broadcasting signals which
announce their position every two minutes. The
special shipborne observation equipment com-
prises a receiver, a data handler and a tele-
printer. The system operates by measuring the
Doppler effect variations in the broadcast fre-
quency received from each satellite as it passes,
but the shipboard installation is costly and cum-
bersome and the system is at present in use on
only one or two high -prestige ships.

In much more common use are the Decca and
Loran hyperbolic position -fixing systems which
require only relatively simple and inexpensive
receiving and metering equipment on board
ships that wish to use them. Decca is very
accurate but is relatively short-range and global
coverage would therefore require a considerable
number of shore station "chains." Loran, perhaps
less accurate, will operate over greater distances
from the shore transmitters, but so far serves
only about one -fifth of the globe with more than
100 shore stations. The system of this type which
appears to hold most promise is Omega, the v.l.f.
hyperbolic system first developed for United
States military use and since made available to
commercial ships and aircraft. With four shore
stations now in operation, transmitting on 10.2
kHz and 13-6kHz. Omega will later give com-
plete global coverage with a total of eight shore
stations.

WEATHER CHARTS
It goes without saying that knowledge of the

weather conditions that lie ahead of a ship is of
the greatest value, not only from the point of
view of safety, but also because any delay in a
voyage is nowadays a very expensive business.
Weather forecasts and ice warnings have been a
regular feature of international and maritime
radio communications for many years-indeed,
the Titanic received a number of warnings of ice
before she struck the fatal berg.

Until a few years ago ships at sea had to rely
on the reception of very lengthy coded morse
A typical communications console in the radio
room of a modern passenger vessel. The two
s.s.b. main transmitters are not visible in this
picture.
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broadcasts for their advance weather informa-
tion. On board ship this involved the time-con-
suming and laborious task of decoding each
transmission after the radio officer had copied it
down, and then transferring the verbal informa-
tion into symbols and figures on a chart, always
with the possibility of error. Today some thirty
weather facsimile transmitting stations have
been established throughout the world by the
World Meteorological Organisation, and these
broadcast synoptic charts at regular scheduled
times. These charts, compiled by the meteorolo-
gists and complete with all isobars and symbols,
may be received in full facsimile by any suitably
equipped ship, free of charge.

The suitable equipment consists only of a
special receiver covering .51 spot frequencies
and combined with a facsimile chart recorder
which produces a permanent image of the chart
printed in black or brown on white paper.

MANDATORY-THE MINIMUM
It will be seen that in the majority of well -run

ships the mandatory requirement is regarded as
the minimum, and any or all of the additional
aids we have discussed may also be found in use
on board ships for which they are suited.

Large passenger vessels may be expected to
carry a wider range of equipment, sometimes
with duplicated communications installations,
while in such ships high -frequency long-range
radiotelephony, nowadays using single-sideband,
is the rule rather than the exception. Indeed,
many cargo ships also make considerable use of
high frequency radio telephone, and some pas-
senger ships and tankers are now fitted with
high-speed automatic transmission and reception
with automatic error -correcting facilities and
teleprinters linked into the shore Telex system.

So far this article has dealt only with the elec-
tronics usage of ocean-going ships. Electronics
are just as useful to smaller vessels and fishing
trawlers, and 'the types of equipment they em-
ploy and the ways in which they use them will

+be reviewed in a later article. GI
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ELECTRONIC CIRCUITS-
. IN THEORY and PRACTICE

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

0 CAPACITANCE
THIS

month we are going to introduce another
I very important electronic component, the

"capacitor", but first of all let's look at the
principle behind it. To do this we will revert to
our simple water analogy.

CAPACITY AND CHARGE
There is no need to have a complete circuit to

ensure water flow-we could, for example, have
used a hose pipe connected to a source of pres-
sure to fill a bucket. Taking this a little bit
further if we used a pump that was only capable
of producing a pressure equivalent to 30ft of
water and we started to pump water into the
bottom of a 40ft reservoir tank the initial rate of
flow would be large and limited only by the
resistance of the hose pipe. As the tank filled,
the "back pressure" would cause the flow rate to
fall and would stop altogether when the level of
water in the tank reached 30ft.

By closing the tap at the inlet of the tank we
could take away the pump and hold the water in
the tank as "stored energy". By opening the tap
the water would flow out at a rate governed
only by the resistance of the pipe and the water
level in the tank. As the level falls the flow rate
reduces until the tank is empty.

We have already defined the electronic
analogues of pressure, resistance and flow rate,
but we must now introduce a fourth parameter
-the quantity of water stored in the tank. In
electronic terms we call this the "charge". The
water tank is equivalent to the capacitor which
has the capacity to hold a given charge.

THE CAPACITOR
In its simplest form a capacitor is two

plates of metal separated by a very small
distance, see Fig. 1. Connecting a battery in
series with a resistor across these plates will
cause electrons to be pulled away from the plate
connected to the positive terminal and "push"

Fig. 1. Schematic diagram of capacitor being
charged.
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them through the resistor to the other plate.
Initially the rate of flow will be limited only by

the resistor but as the electrons leave one plate
so it will start to show a positive potential with
respect to the other. This potential difference
will build up as time progresses and slow down
the flow rate-just like the pump, hosepipe and
tank. Eventually the potential across the capaci-
tor will equal that of the battery and flow will
stop.

By observing a voltmeter connected across the
capacitor you could see this happening; this will
be shown experimentally later. Opening the
switch in Fig. 1 is just like turning off the tap
and removing the pump. The charge of electrons
will stay on the right hand plate and the poten-
tial difference will be maintained as shown on
the meter. When we do this in practice you will
see that the charge leaks away through the
resistance of the voltmeter.

By connecting a resistor across the capacitor
as in Fig. 2 we can deliberately make the elec-
trons regain their original equilibrium. Initially
the flow rate will be high but will get less and
less until the capacitor is discharged and the
current stops flowing. In principle that is all a
capacitor does in any circuit.

CURRENT FLOW OUT
OF CAPACITOR

Fig. 2. Capacitor dis-
charging through a
resistor.

DEFINITIONS AND UNITS
Electronic charge is measured in units called

coulombs. One coulomb is defined as the number
of electrons that flow past a given point in a wire
when a current of one ampere flows for one
second.

Capacitance is measured in Farads. A capaci-
tor has a capacitance of one Farad when, if it
has been charged with one coulomb of elec-
tricity, produces a potential difference of one
volt across the plates of the capacitor.

This can be represented mathematically by

c = -
where C is the capacitance measured in Farads

Q is the charge on the plates
and V is the potential difference across the
plates produced by the existence of Q.
To obtain a charge of one coulomb we would
have to have a current of one ampere flowing
for one second. This is a very high current in
electronic terms and we only experience it in
very high power circuits. Thus it should seem
fairly logical that values of capacitance we
260

encounter should be very much less than one
Farad.

Usually we deal with millionths of Farads-
microfarads (ALF), thousandths of millionths-
nanofarads (nF) and billionths-picofarads (pF).

CAPACITOR TYPES
Unlike resistors there is a much wider choice

of differing styles of capacitor of both the fixed
and variable type. Their circuit symbols are
given in Fig. 3.

T

+ee TERMINAL

T
CONVENTIONAL ELECTROLYTIC

FIXEO CAPACITOR CAPACITOR
Fig. 3. Circuit sym-
bols used for different
kinds of capacitors
fixed and variable.

VARIABLE PRESET OR
CAPACITOR TRIMMER CAPACITOR

It has always been a battle to obtain large
values of capacitance in a small physical size
because the phenomena that causes it is purely
geometric-the area and separation of the two
plates. If the distance between the plates is
decreased, the capacitance increases, but by
bringing the plates closer together (in most cases
less than a thousandth of an inch) we have to
introduce a spacer material-the "dielectric".

The dielectric itself can help increase capaci-
tance but we immediately encounter another
problem (except for very expensive dielectric
materials), that these materials that enhance
capacitance, very often exhibit poor insulation
properties. If we used a very poor insulator as a
dielectric any charge stored would leak away
within the capacitor itself. We would say the
capacitor was "leaky".

Some dielectrics will not withstand high
voltages across them particularly when they are
very thin.

ELECTROLYTIC
Some very effective dielectrics are in the form

of a paste where the initial flow of current
through the initially "leaky" capacitor produces
an electro-chemical reaction that actually
forms an insulator. Capacitors which use this
form of dielectric are called "electrolytic", and
they exhibit polarity properties (i.e. the capaci-
tor can only be connected into circuit one way
round). We usually turn to this type of capacitor
when very high values of capacitance are
required. They come in all shapes, sizes and
working voltages.
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Different types of capacitor are usually
described by the type of dielectric and Fig. 4
shows some of the more important ones.

SILVER MICA AND POLYSTYRENE
Provided they are obtained from a respectable

source, leakage is not usually a problem-this is
well taken care of in manufacture. Nevertheless,
the best type to use when this is the controlling
parameter is the silver mica type. These are
limited to low values of capacitance from 1pF up
to 10,000pF; the higher values in the range tend
to be rather expensive. They can operate up to
about 300V but individual manufacturers types
might differ widely.

Polystyrene capacitors have a similar range of
capacity and are usually available at different
voltage workings-typically from 30V to 500V.
While they are not as effective as silver mica
types in all applications, they are nevertheless
very good insulation wise, and are a little
cheaper.

CERAMIC AND POLYESTER
Ceramic dielectric devices also have a similar

range of values and working voltages but some-
times are available with wider tolerances (this
makes them cheaper) and some types are very
sensitive to changes of temperature-this can be
a useful or bad thing depending on the applica-
tion.

Perhaps the most used by the amateur
today is the polyester device. These start in
value at about 0.01µF (10,000pF) and go up to
1µF with voltage ranges of from 50 to 300V.
Overlapping this range and going up to about
5µF are polycarbonate types that are a little
more expensive than polyester.

TANTALUM
For miniaturisation and high capacitance one

can turn to solid Tantalum types. These are
fairly new on the amateur scene and are
inexpensive. These types have a very low leak -

Table I: COMPARISON OF DIFFERENT
CAPACITOR TYPES

Type Capacitance Working Tolerance
Range Voltage

Silver Mica I -1 0,000pF Typically 300V ± I, ±2°/
Polystyrene 10-10,000pF 30-500V ±2, ± 10$/
Ceramic 50- I 0,000 pF 30-500V ± 20 %
Polyester 0. 01 -10 50-300V ± 20 %
Polycar bon ate 0. 01 -5µF 50-600V ± 20 %
Solid

tantu I u m 0.02-270µF 6-100V ± 20 %
Electrolytic 1-20,000µF I0 -600V -25 to + 100 %

age current-typically 0.02 microamp per micro -
farad volt. Available values range from 0.022FF
to 270FF with working voltages generally from
100 to 60V respectively.

See Table 1 for a comparison of types.
Everyday Electronics, March 1972
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Fig. 4. Shown above is a variety of common
capacitor types: A paper; B polyester; C tubular
metallised polyester; 0 electrolytic can -type;
E ganged variable; F electrolytic; G beehive
trimmer (concentric); H variable; I metallised
polyester; J paper dielectric; K tubular mixed
dielectric; L trimmer (compression); M and N
metallised polyester; 0 silver mica (printed
circuit type), P silver mica; Q disc ceramic;
R tantalum; S high voltage (pulse) ceramic;
T polystyrene.

TOLERANCE
A word about tolerance all com-

ponents, capacitors have tolerances which
usually vary from one type to another.
Generally, silver mica types are within +1 per
cent and have their values printed on them.
Polystyrene can range from ± 2 to ± 10 per cent
and also have printed values; likewise with
ceramics but the tolerance can be as high as
±20 per cent. Polyester types are usually ±20
per cent but values are frequently put on them
in colour code form. The code is exactly the
same as for resistors except that the values are
in units of picofarads (pF), see Fig. 5. Poly -
carbonate types are similar but values are
usually printed.

Electrolytics are usually used where toleranc-
ing is not very important and one requires "at
least" a certain value. They generally have
tolerances of +100 to -25 per cent. Invariably
they have values printed on them.

VARIABLE CAPACITORS
Variable capacitors are limited to compara-

tively low values-typically up to 500pF. Their
most usual application is for tuning radios and
this range of values is ideal. The most frequent
type encountered uses an air dielectric and has
a number of interleaved plates (to increase the
total surface area). One set of plates is attached
to a spindle and they can be moved relative to
a fixed set. The shape of the vanes is designed
so that in the radio tuning application the fre-
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Fig. 5. An

1st DIGIT

2" DIGIT

MULTIPLYING FACTOR

BLACK BAND

TOLERANCE

example of the capacitor colour code.

quency of the tuned signal varies in direct pro-
portion to the degree of rotation.

As with resistors it is sometimes impossible to
rely on manufacturing tolerances and preset
trimmer types are required. These can be of
the compressional type where the gap between
two plates is adjusted with a screw, or the con-
centric type where one cylinder is made to slide
over another thus varying the effective surface
area of overlap. Values of trimmers are very low
and rarely exceed 150pF.

EXPERIMENT 1
We shall now demonstrate the function of

capacitors on the Demo Deck. For this we shall
use one that will come in handy later. Ideally we
specify an electrolytic with a high value, 500µF
at 25V. Provided you have one in the range 250
to 1,000µF and its working voltage is in excess of
12V it will do.

The circuit diagram and layout on the Demo
Deck for this experiment is shown in Figs. 6(a)
and (b).

First make a 10V range voltmeter by using
a 10 kilohm resistor in series with the lmA
meter. Make two flying leads that have
crocodile clips on their ends and attach the ends
without clips to your voltmeter-make sure you
know which one is going to the positive terminal.
Now solder the capacitor across any pair of
turret tags - identify the terminal of the
capacitor (identified with a + sign or a red spot
at this end). Solder a 10 kilohm resistor to the
positive end of the capacitor and attach its free
end to another tag. Now connect a flying lead to
the negative end of the capacitor and take it to
the negative terminal of the 9V battery.

Similarly connect a flying lead to the free end
of the resistor but leave the other end of the
lead free for the time being. Now use the croco-
dile clips to connect the voltmeter across the
capacitor-positive lead to the positive end.

OBSERVATIONS
Initially nothing should show on the meter.

Now connect the free wire from the resistor
to the positive terminal of the battery. This con-
nection acts as SI in the circuit diagram. The
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CONNECTIONS TO MAKE
CV RANGE VOLTMETER

®0®®®®e0
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CIA

R2
tom

ME1
1mA

Fig. 6(a) (above). The
circuit diagram for ex-
periment 1.
Fig. 6(b) (left). The
circuit wired up on the
Demo Deck.
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voltage across the capacitor will start to rise
-fast at first, due to the high current flow-but
the rate of rise will get less and less until the
meter readS about 4.5V (0.45mA on the scale).
The reason why the voltage does notrise above
4.5V is that the resistance of the, meter (approxi-
mately 10 kilohm) forms a potential divider with
the supply resistor. Now disconnect the lead
from the positive battery terminal.

The voltage across the capacitor will fall
caused by current flowing through the meter
circuit-again fast at first and then the rate will
tail off until no charge is left. Although it is
difficult, try plotting a graph of voltage charged
to (reading on meter), against time and then do
the same for discharge. You should get curves
rather like those shown in Fig. 7..

Although it requires buying another identical
capacitor, you could do the same experiment
with two 500/4' capacitors in parallel. You will
then notice an appreciable increase in the time
of both charging and discharging.

SERIES AND PARALLEL
COMBINATIONS

Putting capacitors in parallel increases the

Fig. 7. Typical charge and dis-
charge curves for a capaci-
tor. Similar curves should be
obtained from the results of
experiment 1.

TIME -N. -

total capacitance
Ctotai = CI + C2 C3 1- etc

If you put the two capacitors in series you would
find a decrease in the rate thus when series
connected capacitance is reduced and is always
less than either individual value-rather like
resistors in parallel. The rule for capacitors in
series is

I I

etc
C,otai C, er2 C3

4-

EXPERIMENT 2
Use the Demo Deck to wire up the circuit of

Fig. 8 but do not connect the positive terminal
of the battery yet. We are going to charge the
capacitor to 9V through a 10k ohm resistor and

MEI
1mA

T
9V

T

ei)0004)ca-:e

01/UUUD 0.

nnnn4184004800
0

O 0 0 0
O 0 0 0

O 0 0 0

O 0 0 0 0
O 0 0 0 0 0

O 0 0 0 0 0
O 0 0 0 0 0 0

O 0 0 0 CI 0 0 0

O 0 0 0 0 0 0
0 0 C;of 0 0 0 0

0 10 0
0

0

6)

REVERSE THESE'
LEADS FOR SECOND
HALF OF
EXPERIMENT

V* 0 4).0
(1).:04)0)6)
0 0 0 TIT 1:f

0

CI
500pF

Fig. 8(a) (above). The
circuit diagram for ex-
periment 2.
Fig. 8(b) (left). The
circuit wired up on the
Demo Deck.
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monitor the current on the ImA meter in series.
Now connect the battery and watch the meter.

Initially the charge current will be 0.9mA but
this will gradually fall until full charge has been
reached, i.e., the current becomes zero.

Now disconnect the positive lead from the
battery and hold it on the negative terminal.
Note that the meter tries to read backwards.
Repeat the whole experiment, but when you get
to the second half, reverse the connections to the
meter. The negative current you saw can now be
read from the meter scale. This is caused by the
capacitor discharging back through the resistor.

Because the immediate "start" current was
0.9mA you can see that the only thing that
limited the current in the first instance was the
resistor. You could say that when the resistor
is short circuited to the battery negative
terminal, you were applying zero volts to the
capacitor.

INPUT OUTPUT

T (a)0 0
Fig. 9 (a) Integrator and (b) differentiator circuits.

The two experiments carried out demonstrate
a pair of very important basic circuits which are

usually seen in the form of Fig. 9. They are
respectively called integrator and differentiator
circuits.

Next month: Semiconductors and experiments with
diodes.

[Ruminations]
By Sensor

Take a Card
A friend, who has just returned
from the U.S.A., told me that the
electronic construction hobby is
highly organised over there.
Apart from a large number of
retailers specializing in the
supply of components to the
hobby market over the counter or
by mail order, there have
appeared, in drug stores, super-
markets and other unlikely
places, complete kits of parts
with full instructions for building
electronic projects. The parts are
mounted on a card covered by
plastic; even the resin cored
solder is supplied.

Where integrated circuits are
used, the reductions in physical
size and in the number of indivi-
dual components required for a
project have made it possible to
supply everything required on a
card no larger than E.E.

The advantages to the construc-
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tor are obvious and apply equally
to other complete kits; all the
parts are of the correct type and
can be expected to work together
without difficulty. There are no
delivery problems and no frustra-
tions due to unavailability of any
component, it would seem to
make things almost too easy. But
what about all those components
one already has? Are these
doomed to lie on the workshop
shelf until they become obsolete?
And what of the pleasure one can
gain by searching the advertise-
ments in EVERYDAY ELECTRONICS
looking for bargain price com-
ponents? Personally, I would
rather buy components as and
when I need them and the
phrase "any component sold
separately" in a kit advertise-
ment, gladdens my heart.

Take Another Card
I tend to lump together all

"things sold on cards" as belong-
ing to that class of cheap and
nasty products that were once
found in the cheaper stores,
particularly at Christmas time. I
think especially of one called, if
memory serves me right, "The
Young Carpenter", which con-

tained a "tin" saw, a wooden
hammer, trisquare and few other
useless "tools". The saw buckled
at the first attempt to cut any-
thing, the wooden hammer head
broke from its shaft, and the
glasspaper disintegrated at the
first rub. How much damage to a
young child's confidence could be
wrought by a toy like this? The
young fingers, not very skilful to
begin with, the eager desire to
make something, inexorably
doomed to failure from the outset.
It's enough to make anyone
neurotic! I found my father's
hacksaw and looked for some-
thing to saw; my mother's
shopping basket lay near to hand
and I carefully cut through the
handle. There was no malice in
the deed, I just wanted to saw
something! It was very satisfying
-but the aftermath was uncom-
fortable.

I am waiting for some manu-
facturer to bring out a range of
educational toys and I suggest
one might start with "The Young
Roadmender". This would contain
a pneumatic drill-realistic noise
-really works-keeps children
quiet for hours. For other
people's children, of course.

Everyday Electronics, March 1972



ALTHOUGH only a simple instrument in the
field of radio servicing, the pocket signal

injector is a most valuable and handy tool for
both the amateur and professional.

Because no mains power supply is required
for its operation, and due to its small, compact
size, this signal injector can be used almost
anywhere-in the car, for example, where fault
diagnosis can be carried out on the car radio
which would normally be removed from the car
necessitating, usually, in the car battery and
speaker being removed also.

The signal injector is not, in general, able to
pinpoint a malfunctioning component, but
enables the stage containing the faulty come
ponent to be isolated enabling tests appropriate
to this stage to be carried out.

CIRCUIT DESCRIPTION
The circuit diagram for the complete signal

injector is shown in Fig. 1.
It can be seen that the collector of TR1 is

capacitively coupled to the base of TR2 by
capacitor Cl, and TR2 collector is capacitively

Approximate cost of components

0:80 excluding case

A useful pocket instrument for fault
location on transistor radio receivers
and audio equipment

BY ALAN JARDINE
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Components ....
Resistors SEE

R1 22k0
R2 fat/
R3 68k1
R4 22k.0
All i watt + 10%

C

(acitorstp
C1 0.01af:'
C2 0.01µF
C3 0.01aF high voltage type (see text)

Transistor
TR1, TR 0C44 or 2G344A germanium pnp

N

(2 off)

Switch *----,
S1 oniof1 push-button

Miscellaneous
B1 1.5V battery type HP7
SK1 3 mm insulated socket
PL1 3 mm miniature plug
Veroboard, 4 x 25 holes 0.15 inch matrix
1 inch diameter tube about 5i in long (it is
advisable to obtain one with a clip -on lid);
1 crocodile clip; 1in nail; rubber grommet.

SHOP
TALK

coupled to the base of TR1 by capacitor C2.
This cross -coupling produces what is in effect

an oscillator, due to the feedback action of the
capacitors. This type of oscillator is called an
astable (free -running) multivibrator.

Basically the multivibrator has two states,
TR1 "on" (conducting)-TR2 "off" (non -con-
ducting), and TR2 "on"-TR1 "off." The tran-
sistor states are activated by the capacitors Cl
and C2; the length of time each is "on" and
"off" is dependent on the values of Cl, C2 and
R2, R3.
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Fig. 1. The complete circuit
diagram of the signal injector.
Output is taken from the
collector of TR2. and is a
"square" wave of basic
frequency 11kHz.

OUTPUT WAVEFORM
The output voltage seen at the collector of

TR2 is a square wave formed by the periods
of TR2 being "on" and "off" as shown in Fig. 2.

The ratio of the time one transistor is "on"
to the other is known as the mark/space ratio.
In this case CI =C2 and R3= R2, each transistor
is on for the same length of time and so it is 1.

ov
TR2 ON (TR1 OFF) TR2 ON (TR1OFF)

t
-1-5V

R2 OFF(TR1 ON)

- -1 CYCLE --P{

Fig. 2. The waveshape obtained at the output.
This is made up from periods of TR2 conducting
and non -conducting, the resultant effect being
a square wave. A similar wave form is available
at 'the collector of TR1.

The frequency (in Hz) of the square wave at
TR2 is given by: f = 1+(1  4C X R) where C is in
Farads, R in ohms. For the circuit of Fig. 1

the frequency is 1kHz.
This signal can be regarded as a sine wave

of frequency 1kHz with harmonics up to 10MHz.
Thus the signal can be injected into any stage
of a radio set and will produce a continuous note
if the set is in working order.

The capacitor C3, in the output stage, has no
influence on the signal produced by the multi-
vibrator-its function is to prevent any current
flowing into the injector from the radio under
test.

It must be stresed at this point that this
signal injector is primarily designed for use
on transistor radio sets. If it is going to be
used on mains sets, capacitor C3 should be a
high voltage type, at least 350 volts working and
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It'

The signal injector completely wired
up except for S1 and the earth lead.
The probe is secured to the case cap.

The photograph on the left shows the
completed signal injector being used
to test the Astron receiver. Complete
test procedure for the Astron is given
in the text of this article. The injector
can also be used with other radios
and audio equipment.

Layout and wiring diagram of the
complete signal injector. The lead tothe crocodile clip passes through a
grommet in the side of the case.

ABCOEFGHI JKLMNOPORST LIVWXY
1 0000000000000 0000o
2  o
3   
4 0 0 0 0 0 0 0 0 0 0 0 0 0 c   CI   

PL1

Everyday Electronics, March 1972 267



the metal case housing the unit must be
adequately insulated. Several layers of insulat-
ing tape wrapped around the metal case should
and must be used.

VEROBOARD LAYOUT
The resistors, capacitors and transistors are

all mounted with the battery on a piece of 0.15
inch matrix Veroboard of dimensions 334in. X
58in. (4 X 25 holes). The layout of the com-
ponents is shown in Fig. 3(a).

The Veroboard length was chosen so that the
battery can be attached to give a rigid, secure
structure.

The underside of the board should be cut
as shown in Fig. 3(b). Note the wiring across the
copper strips at Al to A4.

MOUNTING THE COMPONENTS
Once the Veroboard is cut we can mount the

components, starting with the resistors RI, R2,
R3 and R4 followed by the capacitors CI, C2 and
C3.

A piece of tinned wire should now be soldered
across the 4 strips of copper at Al to A4 with
one end protruding through the top of A4 for
later connection to the battery.

Solder a 3 inch piece of insulated wire to the
positive terminal of the battery and place the
battery on the Veroboard in position shown.
Secure in this position by wrapping some insulat-
ing tape around the battery and board.

Solder the bare lead from A4 to the battery
base (negative terminal).

Next the flying leads to locations X4 and Y4
should be soldered. X4 lead should be about
5 inches long and Y4 should be about 2ft.

The probe flying lead should now be soldered in
position indicated, Y2. This should be about 2
inches long and be of seven strand insulated
wire.

An that remains to be done on the board now
is to solder the transistors in position. Remem-
ber when soldering transistors, to use a heat
shunt on the leads being soldered. A small pair
of snipe nose pliers held across the lead being
soldered will act as an efficient heat shunt. If no
heat shunt is used permanent damage to the
transistors may result.

Now take the leads from X4, Y4 and the
positive battery terminal to the end of the board
as shown. These may be held in position by
means of a piece of insulating tape on the side
of the battery.

Connect the push-button switch SI, as shown
and ensure it is in the off position.

CASE
The case used in the prototype was an empty

"Steradent" tube which is an aluminium tube
with a plastic clip -on cap. A plastic clip -on cap
268

should be used since it affords insulation of the
probe from the case and no lead twisting results
from the clip -on action.

A small hole is drilled in the centre of the cap
to suit a 3mm insulated socket (which forms
part of the probe), and a nut and washer hold
it securely in position.

Another hole is drilled in the opposite end of
the tube to suit the switch SI.

The switch used, and obtainable from Wool-
worths, was found to be a little large to fit into
the tube. It is necessary to file a little off each
corner of the switch to enable an easy fit.

At the rear, and on the side of the tube, drill
a small hole about 3111 inch diameter for the fly
lead from Y4. A rubber grommet should be used
in the hole for protection of this wire.

PROBE
The probe is very easily constructed. It con-

sists of a 1 inch nail with its end filed to a smooth
point and its head soldered to the inside of the
3mm plug. A length of insulated sleeving is
then pushed over the stem of the nail, leaving
about 14 inch of tip exposed, and the plug cap
screwed on. Push the plug into the socket on
the lid of the tube-the probe is now complete
and the fly lead from location Y2 on the Vero -
board can now be soldered to the tag on the
socket.

ASSEMBLY
First of all, check that the correct transistor

lead connections have been made and that the
battery is connected the right way round.

Thread the lead Y4 through the hole on the
side of the case. Now lay a thin piece of foam
rubber along the bottom of the Veroboard and
lap it around the battery end (this may be held
in position by a dab of glue and prevents pos-
sible shorting against the case) and slide the
whole unit, switch end first, into the tube.

Screw the plastic fixing nut on the switch and
clip on the lid. The grommet should now be
placed in position and a crocodile clip attached
to the end of the exterior lead.

The unit is ready for use.

TESTING
Testing the unit is a simple matter. Apply

the probe to the aerial socket or aerial connec-
tion of a radio set that is known to be in work-
ing order, and attach the crocodile clip to the
earth line in the radio and switch on.

With the volume knob turned up, a high
pitched tone should be heard whatever the
setting of the tuner dial.

If there is no sound, recheck the circuit and
investigate for breaks in the circuit, short cir-
cuiting and dry joints.
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C1

125pF

si
270811

L

0L2

C3 nom
1000 pF

VR1
5k12

VOLUME -ON/OFFI

R4 10k11

R3
1k12

C6
0.1pF

CS

R9 &Ian

R8 1kI1

R5
47k12

TR4
ZTX300

.110
= C8

125pF

b ®TR3

Fig. 4 The circuit diagram of the Astron receiver with the test
points indicated for fault location and checks.

FAULT LOCATION
The completed signal injector may prove a

very useful instrument for the constrictors of
the Astron receiver featured in the January
edition of EVERYDAY ELECTRONICS as well as con-
structors of other projects or for use, in fault
locating on commercial transistor receivers.

The Astron circuit will be used to illustrate
the use of this instrument, but it will be seen
that the testing procedure can be adopted for
use on other types of receivers, amplifiers, etc.

Basically what happens is that we work back-
wards through the circuitry from the loud-
speaker listening to the volume and tone of the
signal emerging from the loudspeaker.

When a point is readied which produces "no
sound", then the fault lies between this point
and the previous one. The absence of any sound
indicates such things as a faulty component, dry
joint, circuit break or wrong connection. When
such a "noiseless" stage is reached, this region
should be checked'in detail.

Fot the Astron, signal injection should be at
points 1 to 6 as indicated in Fig. 4.

Assuming that the radio is in perfect work-
ing order, the testing procedure should give
results as listed below.

PROCEDURE
Turn the volume control full on and adjust

the tuner so that no station is tuned-this re-
sults in a hiss from the loudspeaker. Attach the
crocodile clip to the negative side of capacitor
Cl and apply the probe to the points 1 to 6 in
numerical order.

Z7XS01

Point 1 A high-pitched sound of low volume will
be heard over the loudspeaker. This indicates
that the loudspeaker is functioning.

Point 2 A louder sound of the same pitch will
result, indicating that the TR4 side of the out-
put stage is functioning.

Point 3 The probe of this point produces higher
pitched sound but with a reduction in volume
as compared with test point 2. This indicates the
functioning of the other half of the output stage
-that containing TR3.

Point 4 This point is to test the driver stage
containing TR2. A very loud sound is heard that
has a lower pitch than point 3.

Point 5 A higher pitch sound than previous
test point with the same volume level. Satis-
factory signal indicates R4 and C6 free from
fault.

Point 6 This position tests the performance of
TM. The sound produced by probing this point
is very loud, with a lower pitch than previous
test point.

It is important to test in the way described
above, i.e., working back from the loudspeaker.
Only if the stage previous to the one on test
gives a satisfactory result can any conclusions
be drawn about the one on test.

When a faulty stage is located, it should be
examined in detail-it may be necessary to use
other test equipment for this purpose. When
rectified the above test procedure should be
carried out again starting from test point 1. E
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Avoidkillin your plants by
incori-ect wathring. This meter
ind cates the soil moisture at
roo ilepth.'Probes can be
pla ei perriinently beside a
pla t and tie meter can be
remotely hdu ed for ease of
op ration out of doors.

By D. Bonen

0
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[Approximate cost of components

Er[ 3-00 excluding case

ON the face of it, watering the garden would
seem to be a simple pastime, but it often

does more harm than good. A light sprinkling
during dry weather will, for example, merely
attract rootlets to the surface and cause exces-
sive transpiration, while water applied to appar-.
ently dry soil could percolate down to where
roots are actually lying in sodden earth. Even
more critical is the watering of plants in pots
and seed boxes, because there is no large volume
of earth to act as a moisture buffer.

Obviously, plants of different species have their
own individual water requirements, and the
only reliable way of ensuring that they are
catered for is to measure soil moisture content
at root depth.

MOISTURE MEASUREMENT
The electrical -conductivity of a soil is approxi-

mately proportional to its moisture content, and
the principle adopted here is to measure the a.c.
current flowing between a pair of copper elec-
trodes inserted in the ground. This gives a meter
reading linearly calibrated in terms of percent-
age saturation which can be readily adapted to
suit soils of widely differing porosity. It might
be thought simpler to use d.c. current between
the electrodes, but this would only result in
electrode corrosion and errors due to polarisa-
tion of the electrodes.

The basic arrangement of the moisture meter
is show in Fig. 1, with an oscillator supplying
current to the electrodes via an a.c. micro -
ammeter and a series resistor. Insulated sleeving
is fitted over the electrodes in such a way that
only the ends are exposed to the soil, thus the
depth at which readings are taken will depend
on how far the electrodes are inserted.

A.C.
MICROAMMETER

SURFACE
MOISTURE

OSCILLATOR

SERIES
RESISTANCE

INSULATING::.
SLEEVIN

SOIL MOISTURE
AT ROOT DEPTH

Fig. 1. Basic arrangement of the moisture meter.

Components ....
Resistors

R1 4-7kS1
R2 68k11
R3 681d1
R4 4.7ki1
All +10% + watt carbon

Capacitors
C1 1/iF polyester (250V d.c.)
C2 0.1pF polyester (250V d.c.)
C3 0.1/4F polyester (250V d.c.)

Semiconductors
D1 -D4 OA 200 (4 off)
TR1 BC 108 Silicon npn
TR2 BC 108 Silicon npn

Switch
S1 Single pole push to make

Meter
ME1 500 izA f.s.d. moving coil meter (100,i/A

may be used-see text)

Miscellaneous
VR1 101d1 vertical skeleton preset poten-

tiometer
B1 PP3 9V battery
JK1 3.5 mm mono jack socket
PL1 3.5 mm mono jack plug

2+ in x 2+ in x 0-25 in matrix plain perforated
circuit board, insulated sleeving, mounting
pins to suit board, battery connectors, 24 in
x,6 in outside diameter copper tubing, case
(approximately 4 in x 3 in x 3 in), connecting
wire and probe leads.

SEE

glIOP
TALK
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Fig. 2. Complete circuit diagram of the soil
moisture meter.

CIRCUIT
The complete circuit of the moisture meter is

given in Fig. 2. Transistors TR1 and TR2 are
cross -coupled by capacitors C2 and C3 to form a
multivibrator oscillator which provides a square -
wave output of 8V amplitude at a frequency of
about 100Hz. The output is taken through
capacitor Cl which serves to prevent a flow of
d.c. between the electrodes.

The multivibrator functions by the alternate
switching of TR1 and TR2 actioned, at the selec-
ted frequency, by the charging of C2 and C3
through R2 and R3. Variation of these com-
ponents will alter the frequency of the multi -
vibrator.

The output is taken from across the collectors
of the two transistors so that current is flowing
through the probe circuit at all times. If the out-
put was taken across one transistor only, then
no current would flow when that transistor was
fully conducting.

The a.c. microammeter in Fig. 2 consists of
diodes DI to D4, which form a bridge rectifier
and meter ME1. The preset potentiometer VRI
functions as a series meter resistor and is also
used for calibration. A.C. current passes from
the collector of TR1, via Cl, through the a.c.
microammeter, and then by way of JK1 and PL1
to the electrodes, through the soil, and returns
to the collector of TR2.

Switch S1 in Fig. 2 is a push button switch
which energises the circuit only when a reading
is being taken. The meter ME1 has a 500µA
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movement, but 100/1A and 50pA movements may
be used if their terminals are shunted by a
resistor of 270 ohm or 120 ohm respectively.
A convenient meter scale calibration would be
0-100, or 0-10, representing 0 to 100 per cent
saturated-a method of altering the meter mark-
ing is given later in the article.

CONSTRUCTION
The moisture meter components can be housed

in a small plastics food container or any other
suitable small case, with ME1, Si, and SK1 fixed
to the front. The remaining components are
assembled on a piece of 0.25 inch matrix plain,
perforated circuit board which is bolted to the
meter terminals, see Fig. 3.

The photograph used in the heading of this
article shows the meter face as marked in the
prototype. To designate the meter as shown the
movement must be taken from the case and
the metal scale carefully removed from the
movement. Unwanted markings already on the
face can then be carefully removed using an
abrasive cleaner or metal polish. Once this has
been done new markings can be inked in and
the meter reassembled, once again taking care
not to damage the movement.

Commence construction by cutting the circuit
board to size, and drill two holes to take the
meter terminals. Insert all turret tags in the
locations shown and then solder on link wires,
resistors, VR1, capacitors, and leads, using in-
sulated sleeving where necessary. When the cir-
cuit board has cooled, solder the diodes and
transistors to the turret tags, using a heat shunt
if you are not proficient at soldering the leads
quickly.

If the meter polarity is not the same as in
Fig. 3, the connections to the solder tags should
be reversed. Also, where a 100pA or 50µA meter
movement is employed, the appropriate value
of shunt resistor should be soldered across the
meter tags, as mentioned earlier.

Having mounted the meter, push button
switch and socket on the front panel, attach the
circuit board to the meter and connect up the
leads as shown in Fig 4. The battery can be taped
to the inside of the box, or a special clip made
to hold it in place.

To check that the circuit is functioning cor,
rectly, temporarily solder a 4.7 kilohm resistor
across SKI, connect up the battery and press Sl.
Now adjust VR1 for a full-scale meter reading.
If the meter does not respond at all when S1
is pressed, the circuit should be checked for
wiring errors. Check the polarity of the diodes
and the transistor connections in particular.

ELECTRODES
Take two pieces of 316 inch outside diameter

copper tubing about 12 inches long (or longer
if desired) and flatten one end of each with a
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TO 81-
0 TURRET TAGS

TR1 TR2

Fig. 3 (above). The layout and wiring of
the complete circuit board. This board is
mounted by the meter terminals.

Fig. 4 (right). Connections of the flying
leads from the circuit board to the remain-
ing components.

Fig. 5 (below). Construction of the moist-
ure probe --two are required. These are
connected by two core wire to JK1 via
P11.

SOLDER TAG

Smm P.V.C. SLEEVING

3/16 OUTSIDE DIA.
COPPER TUBE

FLATTENED END

41
SHUNT RESISTOR
(IF USED -SEE TEXT)
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hammer, see Fig. 5. Drill the flattened ends to
take 6 B.A. screws. Push insulated sleeving over
the electrodes leaving about 1 inch of the un-
flattened ends bare.

The moisture probes may be permanently in-

stalled or used at various locations with the
meter. Having decided on the location of the
electrodes, and the length of cable necessary
(this should not exceed 20 yards) solder the
ends of the cable to the electrode tags and fit
PL1.

SETTING UP AND CALIBRATION
It is advisable to check that the probe cable

does not introduce too much capacitance into
circuit, especially when a long run is used. Sup-
port the electrodes off the ground on a piece of
dry wood, connect PL1 to the meter and press
Si. If there is a slight movement of the meter
pointer away from zero this can be compensated
for by adjustment of the meter zeroing screw.

Push the electrodes into the ground, about
3 inches apart, to the required depth, and then
pour about two gallons of water onto the soil
around the electrodes and leave for an hour or
two, until the soil is saturated at root depth,

'1111111111111111111111111111111111111111111111!1111111111111111111111111111111111111111
11

MEMORY STORE
Retrieval By

Derek Burn

I SUPPOSE that it is true to say
that I became involved in

electronics by the back door. My
only formal training had been a
wireless mechanic's course in the
RAF, and that was a very long
time ago and almost forgotten.
Then one day a new neighbour
passed the house carrying under
one arm a very large and impres-
sive model boat and under the
other an equally impressive box
covered with an incredible array
of knobs and dials. This fascin-
ating sight could not be allowed
to pass unremarked and I just had
to find out more. I think perhaps
a dormant interest had been
aroused, for the immediate result
of a most interesting conversation
was that I gained a new friend
and a new hobby.

The magnificent boat was of
course radio -controlled, and it
turned out that it was not working
very well. Hoping that at least a
part of my RAF course had stuck,
I rashly offered to try to put
things right. Fortunately it wasn't
too difficult for these were the
early days of radio control when

then press Si and adjust VR1 for a full scale
(100 per cent) reading. If, after calibration,
there is a prolonged dry spell, the meter reading
will slowly decline and may eventually reach
zero.

USING THE MOISTURE METER
Some plants will thrive best if their moisture

level is maintained within limits, for example,
house leeks 10-30 per cent, roses 30-70 per cent,
and marrows 70-95 per cent. Cacti, on the other
hand, will demand a seasonal watering pro-
gramme varying from, say, 60-80 per cent in
summer down to 5-10 per cent in winter.

There are many books available on gardening
and the various moisture requirements of plants
can be found from these books. If you require
the probes to be permanently installed for
monitoring of one plant a second set of probes
could be constructed and used with the meter
to check other plants both indoors and outdoors,
A set of smaller probes may be useful when
checking small pot plants.

Meter calibration can be checked from time
to time when the soil becomes saturated after a
heavy rainfall.

111111111111111111
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valves and very simple circuits
hope for success.

We soon reached that triumph-
ant stage when the gear would
work correctly on about half of
our visits to the local pond-and
that was quite a fair performance
in those days!

About this time, commercial
equipment was beginning to
appear featuring that new-fangled
gadget, the transistor. Naturally
we could not affod such luxuries,
but at least we could try to learn
something about the device and
attempt to build our own gear.
This was a very exciting period
for radio control.

The transistor made it possible
to devise very much more sophis-
ticated circuitry which was small
and light, and yet more reliable
than the valve equipment that it
replaced. Our visits to the pond
became more frequent and much
more successful.

As I learnt more about these
transistors, I became fascinated
by their possibilities, and my
interests widened to cover any
aspect of electronics that took my
fancy. The main reason for this
active interest was curiously my
inherent laziness.

I had always been put off by the
enormous amount of tin -bashing
which seemed to be such an

essential feature of the electronics
of the valve era. The transistor
changed all that. The chassis was
now just a piece of printed circuit
board, and I felt that I could now
get stuck in!

Probably because I was never
very successful with r.f. circuits
(oscillators would never oscillate
and amplifiers invariably did), the
ham scene did not appeal to me.
However, I discovered an un-
expected talent for making multi -
vibrators that worked, and so I

was led inevitably into the field of
digital circuits. As it happened,
model radio control also moved
in this direction with the intro-
duction of the so-called digital
proportional system, and so my
interest in that aspect of elec-
tronics was maintained.

The scope of this type of cir-
cuitry is almost limitless, bounded
only by one's imagination. Well,
almost only, another factor being
patience. After all, there is a limit
to the number of bistables one Is
prepared to wire up!

Happily, just at this time, inte-
grated circuits burst upon the
amateur scene, and really com-
plex circuits such as digital clocks
became a reality. I can see no end
to this type of electronics for
many years to come, and I am
happy that it should be so.
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E.240 20 watt 240 volts soldering iron fitted with
'" iron coated bit. Spare bits 3/32", 1/8" and 3/15"
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 and packed in a transparent display oox.
Spare bits 3/32", 3/16" and available. Can also be
supplied for 220 and 110 volts. Price £1.83

CN.240/2 Miniature soldering iron 15 watt 240 volts, fitted
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
with Iron coated 3/32" bit. Up to 18 interchangeable spare
bits obtainable. This iron can also be supplied for 223,
110, 50 or 24 volts. Price £1.70
G.240 Miniature soldering Iron 18 watt 240 volts
extensively used by N.M. Forces. Suitable for high sr eed
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.

Price £2.40.

SK. 2
SOLDERING KIT
This kit contains a
15 watt 240 volts
soldering iron fitted
with a 3/16" bit, nickel
plated spare bits cf
5/32" and 3/32", a reel
of solder, Heat Sink,
1 amp fuse and bcoklet
"How to Solder"

Price £2.75

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
to Solder", Also available for 220 volts.

IIfrom electrical, radio or car accessory
shops or from Antes Ltd., Freepost

(no stamp required) Plymouth
PL1 18F1 Telephone 0752 67377/8

00000

(*J\4:XElx)
your soldering

appliance
specialists.
00000 PSCROOM Ilepftirm SOLORIONG 1091mODEL coN e-armobr. pre..1

111111.1-AIL

CCN.24,) New model 15 watt 240 volts miniature soldering
iron with ceramic shaft to ensure perfect insulation
(4,000 v Will solder live transistors In perfect
safety: fitted with 3/32" Iron coated bit. Spare bits 1/8"
3/16" and 4" 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 bit for ve-y high speed soldering
The ',vie- coated bits are Iron, nickel and chromium plated.
Price £1:05

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 0.95.

sign here
to answer

Orf
all your
soldering
problems.

Please send the Antex
colon catalogue.

Please send the following

ri enclose cheque/P.O./Cash
(Giro No. 2581000)

Name

Address

1111111
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So many of the components
you want for EE designs
are in the Electrovalue
catalogue. Good service,
delivery and discounts

ELECTRIWR
Electronic Component

Specialists
THIS MONTH'S SELECTION OF POPULAR ITEMS
FROM THE ELECTROVALUE CATALOGUE

TRANSISTORS (2, _Silk., 6rrosioo)

No
28697
281304
281305
252648
25292A
253055
253702
2)13704
ACI28
AC128
AD149
AC176
61)161
AD162
BC108
13C109
BC1139
BC166
BF1811
BFY61
0A90
0A91
SDI
WO2

'glistened pair AD181/AD18.2

Type Purpose Price
811. NPN
(hr. NPN
PRP
811. UJT
NPN
NPN
PNP
NPN
Ger. PNP
PNP
PNP
NPN
NPN
PNP

811. NPN
NPN
NPN
NPN
NPN
NPN
Ger. diode

General

OscIllator, SCR I In% er
Small sig. amp
High power
Low power
Low power
Small sig./driver
Low power
High power
Low power
Med. power
Med. power
Small Minal
Low noise
811.11 signal
Low noise
RP amp.
Med. current
RV detector
General

8111con Recliner I snip
Silicon bridge I amp

18p
28p
26p
472
11,
80p
13p
13p
20p
20o
5811
16,
33p
36p
lip
12p
10p
11,
14p
20p
gp
fig

10p
40p

80p

VOLUME CONTROLS, ETC.
Very wide ranges carried in-
cluding the following popular
types :-
4.7Kohms, 10Kohms, 22
Kohms, 47, 100, 220, 470
Kohms; I Megohm, 2.2
Megohms.

Log or linear tracking
MONO 12p each: STEREO
(matched tracks) 42p
Any type with double pole
mains switch -12p extra

DUAL CONCENTRIC
In any combination of above values 60p, with switch 72p

STEREO BALANCE
CONTROLS
Log/Antilog, 10K,
47K, I M
Dual antilog 10K
only.

MAIN LINE AMPLIFIERS
70 watt power amplifier in module form ready to build into
any system. With full instructions.

Amplifier module kit nett LI2.60
Power supply kit nett £6.00
Matching pre -amplifier kit (for
magnetic or ceramic pick-up) less
panel, knobs and chassis ... nett £3.30

Note-All the above prices ore for mono.

FOR STEREO for building into your own cabinet.
Two amplifier modules and pre -amp kits are required with
matched controls plus one power supply kit, nett price
E38.40

CAPACITORS
Non -polarised

Polystyrene

10pr
22pr
100pr
220pr
470pF
1000p1,
..)200p1,

47001,1,

3p

3y
ap

3p

3p

3p

Bp

4p

Polyester X K T
001mr
0-02oir 5p
0.047nir
0.11nP
0.22inr
0.4700E

61,

gp

thi

110
14p

Electrolytic

Intl" 40V
5iliF 64V
10m? 84V
20nir 61V
25ml, 35V
50.11, 25V
80iii IF 25V
100mr 23%'
220ni I, 25V
470nir 25V
1000n1F 25V
2000inle 23V
5000m P 25V

Bp

flp

tlp

61)

Bp

Op

7o
10o
12p
20p
30p
62p

Many other higher
and lower ratings
will be bound In
the catalogue.
Close tolerance
and high stability
types a;110.

ELECTROVALUE - an inde-
pendent company from its
establishment in 1965

RESISTORS
watt and watt, all at 1p each

in the following values (in ohms) :-
10. 12, IS, 18. 22, 27, 33. 39, 47. SC 68. 82
and all values in this series up to 10 Megohms.

Power Resistors
3 watts -7p each: 7 watts -9p each.
Values as for lr watt series, but up to 10 Kohms
only.
Many other types and values available.
Full details in catalogue.

VEROBOARD
The universal circuit building board
Unclad, OA" matrix - - - -
r 3.75" 10p
2.5" is 3.75" ISp
5" 3-75" 25p
Copperclad Veroboard also in stock in most
standard sizes and matrices; also edge con-
nectors, pins, etc.

07:1

Simple to Build, Astoundingly Good
10W/150 BAXENDALL SPEAKER

As originally designed by P. J. Baxendall and
described in Wireless World. 10 watt/I 5 ohm
loudspeaker with equaliser network speaker
unit and specially designed cabinet in kit form.
Size when built approx. 18" x 12" x 10".
Price, inc. carriage paid in U.K. Nett £13.90

MISCELLANEOUS ITEMS
INDICATOR LAMPS
NEON chrome bezel, round red NR'R 24p;
chrome bezel, round amber NR/A. 24p;
chrome bezel, round clear NR/C 24p. Neon.
square red type LS5C/P, 18p; amber type
LS5CIA, 18p; clear type LSSCIC, 18p. All
above are for 240V mains operation. Fila-
ment types: 6V, 0-04A square red type
LS5C/116V, 30p, 6V 0.04A amber type
LS5C/A-6V. 30p; 6V 0 04A clear type
LS5C/C-6V, 30p; 6V 044A green type
LS5C/G-6V, lOp; 12V 0.04A LS5C/R-12V, 34p;
34V 044A LSSC/R-28V, 4Sp.

KNOBS-NUTS, SCREWS, WASHERS
- TERM NALS AND MANY OTHER
ESSENTIAL ITEMS - ue Cataloga

COLVERN 3 watt Wire -wound Potentio-
meters. 100. 150, 250, 500, 1000, 1500,
250(1, 5000, IK, 15K. 2.5K, 5K, 10K, 15K,
25K, 50K, 32p each
DIN CONNECTORS

13p 10p
Audio 4 -pole 14p 12p
Audio S -pole 180 deg ISp 12p
Audio . 5 -pole 240 deg. ISp 12p
Audio 6 -pole ISp 1312

HANDBOOK OF TRANSISTOR
EQUIVALENTS AND SUBSTITUTES,
40p.
HANDBOOK OF TESTED TRANS1S

TOR CIRCUITS, 40p.
COLOUR CODE WALL CHART, 15p.
(Add 1p for PIP if any of above thews
items Sr. ordred is ly.)

plug socket

Loudspeaker 2-pol lip 10p
Audio 3 -pole

OVERSEAS

CUSTOMERS

WELCOME

Op CATALOGUE FREE WITH ORDERS FOR CI 430 OR MORE

The Electrovlue catalogue (64 pages and cover, 85 it Sins) is Crammed
with money saving items, end ill d technical Information.
FREE with orders for LI 40 or more. Sent sap ly it costs you 10p
post free. Write your order on  sheet of paper with coupon attached

ELECTROVALUE
28 ST. JUDES ROAD, ENGLEFIELD GREEN
EGHAM, SURREY, TW20 OHB

Hours 9-5.30: Sat. 1.0 p.m.
Telephone: Egham 5533 & 4757 (STD 0784-3) Telex : 264475

COMPONENTS DISCOUNTS
allowed on all items other than those at net prices.

n o/ on orders for IS (Y0 £15on

orders
more

r
 "' 'o LS or more

POSTAGE & PACKIN3 FREE on orders for £2.00 or more. Please add 10p A
under.
Overseas orders welcomed. Prices subject to alteration without prior note,
Terms of business - C.W.O. as in catalogue

To ELECTROVALUE, ENGLEFIELD GREEN, EGHAM, SURREY
Please send a Goods to value of L. as detailed on sheet

attached, plus FREE copy of catalogue.
b Copy of catalogue.

(strike out item which does not apply)

NAME

ADDRESS

Enclosed pleose find 1 .cash/cheque)money order. EE.
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WE will try and clear up a few
points that have come to

light during the last month.
First it would appear that in
January issue two components
were missed out of components
lists. In the Astron R9 680ohms
was left out (14W±10% carbon)
and in Electro Laugh DI 1N914,
diode was left out.

When constructing the Electro
Laugh please note the link be-
tween P7 and Q7 is not very
clear on Fig. 3 as C6 has printed
rather darker than it should have.

In the Astron we have also
managed to show two C5's on
Fig. 3-the one on the left should
be C6-and we have transposed
the battery leads on Fig. 4. We
have also made the same mistake
with the battery leads in the Rain
Alarm, February issue Fig. 4,
sorry about these points.

Whilst talking about these pro-
jects there are some other points
worth mentioning. The speaker
used in the Astron is the same as
that specified for the Demo Deck.
Due to demand created by these
articles the speaker is at present
unobtainable, however, some firms
have similar size speakers in stock
and one of these could be used,
provided that its impedance is not
less than about 20 ohms. Speakers
with much higher impedance than
the 35 ohms specified will not
provide such a high output power.

Some readers have enquired
about the earpiece used in the
Electro Laugh, it is a magnetic
device and is generally available
for around 60p. After some ex-
perimenting the unit was also
found to work well into a small
75 ohm speaker and this makes a
good alternative to the earpiece.

SINN'
TALK
By M ke Kenward

Component Wiring
Apparently new constructors

are having difficulty in following
our Veroboard layout and wiring
diagrams. The main problem
seems to be that readers are un-
sure about what is copper and
what is board. In all our diagrams
the black strips are the board and
the white the copper. The small
black dots are connections of the
wires to the strips and the large
black circular areas with white
boles are the areas where the
copper has been cut away with a
drill or spot face cutter.

Another point that is worrying
some constructors is the type of
wire we use for making links on
the board. In general the wire is
22 s.w.g. tinned copper wire but

o   a  7 "46 -i' a  ..e ':
12  * r

aE -414. 4

I;

00 0000000000
0 a
0 0
0  a o
o 0 CI D I II

0 (0 0 0 0 0 0 0 0 0 0 0 0 0

Compare the photograph with the drawing and identify the strips
of copper, soldered connections and breaks in the strips.
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in some cases-where bare wire
could touch other wires or com-
ponents-single strand covered
wire should be used.

We hope that has solved a few
problems from previous months-
now let us look at this month.

Moisture Meter
The 0.25 inch matrix per-

forated circuit board used in the
Moisture Meter is the same as
that used in the Demo Deck. To
state the position about supply
once again, it is made by R. S.
Components but not available to
readers from them. The board
must be purchased through
one cf the normal components
retail firms and a number of them
either stock it or will get it for
you; the same applies to the
mounting pins used.

When it comes to covering the
probes with insulating sleeving
Home Radio sell some heat
shrinkable sleeving which is easy
to use and is eminently suitable
for the job. The tubing is called
Polyshrink and is available in a
range of sizes to suit various dia-
meters to be covered from 18 inch
to 314 inches.

Darkroom Timer
The list of semiconductors used

in the Darkroom Timer is varied
but the Zener diode, silicon con-
trolled rectifier and diode are all
items that are readily available in
a variety of type numbers. Indeed
many suppliers no longer quote
the type numbers but list such
things as Zener diodes by the
voltage and power rating as we
have given in the components list.
It is not necessary with this type
of device to search for the cor-
rect type number provided the
ratings we quote are the same.

The wafer switch used is a 2
pole 9 way type and we have
shown this as having two wafers,
however, it is available in a
number of types-all suitable-
and some may only have one
wafer or possibly two with 12
ways on each, it is only necessary
to use 8 of the tags and a wiper.

Signal Injector
As far as we can see there are

no buying problems concerning
the Signal Injector-provided you
take note of the advice given in
the article concerning the tube
used as a case.
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ReacTers Letters
Mystery!

Why is the subject of elec-
tronics surrounded by such an air
of mysteriousness? I am new to
electronics and have learned a lot
from the first three issues of your
magazine. If I want to develop a
film there is no mystery. All I
need is a developing tank, a bottle
of developer and bottle of fixer.
It's as easy as making a cup of
tea. Your magazine is helping to
destroy the mystique that has
shrouded the subject for far too
long. Carry on the good work.

Russ West
London.

Letraset
Thank you for your latest pub-

lication, EVERYDAY ELECTRONICS, a
great alternative to P.E. which I
have been taking for a number of
years. I have just completed the
record player featured on your
first edition, with a few altera-
tions in layout, to suit the plinth
I made and I am delighted with
results. I have one request to
make, could you please inform me
where I can purchase Letraset so
often prescribed by your authors
for projects but never a source of
supply mentioned. I would be
grateful if you would also let me
know which sheet I would require
for audio and if possible, price.

G. H. James
Scotland.

Letraset is available in a vast
range of type faces from most
large stationers. Each sheet con-
tains a range of letters and num-
bers and hence any designation
can be made up; the prices of the
sheets vary.

Projects
Having just read my first copy

of your magazine, EVERYDAY
ELECTRONICS. I find this magazine
most interesting as it deals with
the practical aspects of electronics
which are often complicated by
theory in other periodicals.

I wonder if you have considered
the use of electronics as used on
small boats as most professionally
manufactured electronic aids are
very expensive. It would seem
278

that there is a demand for prac-
tical advice as to the construction
of instruments which would be of
use to small boat owners.

B. L. Strang
Edinburgh.

The boat owner will not be
overlooked in future issues.

It was quite by chance that I
picked up a copy of the January
1972 issue of EVERYDAY ELEC-
TRONICS and was so pleased that
I have now ordered the first two
copies and have placed a firm
future order.

I am writing, because I expect
that you are feeling your way as
regards to the contents and level
of your articles. There must be
many like myself who reached a
fair knowledge in the use of the
valve and due to circumstances
had to chop the hobby only to find
now that there have been so many
changes that it is most difficult to
take up the hobby again.

Your Teach -In article is just
right for us as is the m.w. reflex
receiver. I am looking forward to
making a start on the Windscreen
Wiper Control, when I get the
copy.

G. V. Pride
Dorset.

Device Function
May I offer the following com-

ments concerning your new maga-
zine, for which I have placed a
regular order, in the hope that
they may be of some assistance to
you.

You appear to be aiming at
simplicity and this is most impor-
tant, but being specialists, I fear
you may drift into the complica-
tion and jargon which so limits
the field of other electronics
magazines. You see I am sure
there are a great number of do-
it-yourself practical people who
would like to widen their hobby
scope, without having to do a
great deal of research and study.
They are the type of people who
want to use the equipment in
some useful way. After all, many
people use motors, relays,
solenoids etc., in gadgets and
models, without knowing much
about equipment designs-flux
densities-back e.m.f., etc.

In a good deal of reading I have
not come across a clear statement
of what transistors and S.C.R.s do,
without a long and difficult ex-
planation of how (which incident-
ally seems to vary). Maybe as
specialists you do not appreciate
that the practical person is dot
interested in the how, he accepts
a transistor as a "little thimble
with three or more wires sticking
out of it." What he wants to know
is which wire to connect to what
in order to make a timer work, a
flash gun to flash, a bell to ring
etc. In this respect, please keep
printing a drawing of the base of
the various transistors you use in
your projects.

F. R. Holmes
Darlington.

We will keep printing those
base drawings and, if you follow
Teach -In you will be able to learn,
fairly simply, what the various
devices actually do.

Preferred
I am a beginner in electronics

and therefore E.E. is of great in-
terest to me. My only criticism is
that in projects such as the
Electro Laugh (which I shall
make in the near future), which
are built on Veroboard, you only
show the holes round the edge.
Construction would be greatly
simplified if all the holes were
shown, mistakes are hard to avoid
as it is. I hope you can put this
right soon.

In Mr. Sproxton's article Com-
ponent Buying & Supplying he
mentioned the notorious F. J.
Camm who did not use preferred
values for resistors and capaci-
tors. Why have these? Why not
have multiples of 1, 2, 3, 4, etc.,
instead of the E12 series, with the
addition of multiples of 1.5, 2.5,
3.5, 4.5, etc., instead of E24
series? This does happen to some
extent with electrolytic capacitors.
Where do the preferred values
derive from originally?

Cohn Walls
Southend-on-Sea.

We have found from past ex-
perience that in most cases when
all the holes-or a large number
of them-are shown on Vero -
board layouts that this tends to
make them harder rather than
easier to follow. It is a simple
matter when constructing a unit
to place a transparent ruler along
each set of holes to make it easier
to follow.

Preferred value resistors are
necessary because manufacturers
would turn out almost any value
otherwise. We have the various
series of values because they have
been calculated so that any speci-
fied value can be made up from
the fewest possible number of in-
dividual preferred values.
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BUDGET HIGH-FIDELITY STEREO SYSTEMS
L

REM1ER STEREO SYSTEM "ONE' Consiata of the new Premier 800
all translator stereo amplifier, clarrard 2025 TIC auto manna record player
unit fitted stereo mono ceramic cartridge with darrond atylui and mounted
la teak finish plinth with peurpes cover and two matching teak !Utah loud
rieaker eyatems. Absolutely complete and supplied ready to plug In and
play, 800 amplifier has an output of 6 watta per channel with Inputs for
oramic and magnetic pick-up, t.ps and tuner aim tape output socket and
headphone socket. Control, Buis. Treble, Volume, Balance, &elector. Power
on/off. Mono/Stereo switch. Stereo Headphone locket. Black leatherette
cabinet with aluminium front panel. Size. 12i' > 61' x 2j'. (Amplifier
arailable separately if required LISS& Carr. 40p).

carr. £1.75

PRFMIER STEREO SYNITEM "THREE". This
coneeta of KLINGER KC903 ettreo amplifier
givli,g 8 watts rma per channel with limo Treble,
Volume and Balance Control,. impute for Magnetic
and .emote pick -up, tune., tape In and out. Stereo
earpone socket. (iarrars SP25 Mk. III In teak
finisk plinth with cover and fitted Sonotone
STAACD d urnond Gereo art/lc/se. t pair of II MF
Spersere size 161' s 10/' z 6' allied EMI mita
corm tete the matching system. (NM/ 26716.
Carr. CI 76.

carr. £135
PREMIER EREO
SYSTEM "TWO" are
above but with Garrard
S P25 MK III and mag-
n etic cartridge. ONLY
248 Carr. 1176.

FREE
ALL LEADS

AND PLUGS
SUPPLIED

FREE WITH
ALL SYSTEMS

PREMIER HI-FI OFFERS
Philips 580
Stereo Amplifier
(List L29 00)
Rogers Ravenbrook II
Stereo Amplifier in teak 239.50case (List LS2.50)
Roger Ravensbourne
Stereo Amplifier in teak 249.00case (List L64)
Metrosound ST2OE
Stereo Amplifier in teak 228.50case (List L39.50)
Goldring GL75

G d SP25 Ill with
Goldring 6800 cartridge
(List L2.8 35)
G d AP76
less cartridge
G d 401 Transcription
Unit (List L40-15)
G d 2025 T'C with
Sonotone 9TAHC
Diamond Cartridge
G a d 2025 T:C with
Sonotone 9TAHC
Diamond Cartridge
ready wired in teak plinth
with cover

221.00

229.00
215.50
219.50
229.00
29.97

212.45
Carriage and Insurance 50p extra any
item.

TAPE CASSETTES

 
FREE CASSETTE HEAD CLEANER with

every 10 cassettes purchased.
All cassettes con be supplied with library cases
at 3p. extra each

C60 (2..) 31P :11.06
C90 (,",,,) 62p Lf;
C120 (n,".) 87P Lf.0r6
P. & P. 5p.

SP25 MKIII SPECIAL!
GARRARD SP25 ME
III SINGLE RECORD
PLAYER FITTED
OOLDRING 800 MAG-
NETIC STEREO CAR-
TRIDGE COMPLETE
IN TEAK PLINTH
WITH RIGID PERS-
PEX COVER.
Total list price over 234.

PREMIER PRICE

£18.90
P & P 50p

HI -Fl STEREO
HEADPHONES
Designed to the highest
pomeible standard. Fitted
2410 speaker units with
soft padded ear muffs.
Adjustable headband.
8 ohms impedance. Corn -
pieta with Aft lead and
stereo jack plug.

£2.4711,''
STEREO STETHOSCOPE SET Low imp. 21.26

P. & P. 10p
MONO STETHOSCOPE SET Low Imp. 62p. P & P. 10P

E.M.I. 13 x Bin.
HI-FI SPEAKERS
Fitted two 21in tweeter. and
crossover network. Impedance
8 or 15 ohm. Handling capa-
city 10W. Brand new

£3.47 P. & P. 40p

NEW LOW COST PREMIER
800 STEREO AMPLIFIER

A truly high quality stereo amplifier -compare the
specification, compare the price. Output: 5 watta per
channel. Frequency response: 30-20,000 H2 2 db.
D4mtortion. 1% Output Impedance 8 ohms nom. Inputs
ocualised to R.I.A.A. Magnetic 4mV. Ceramic 100mV.
Toner 100mV. Tape 100mV. Tape out 150mV. Din
etteketa for inputs and outputs. Stereo headphone
socket. Attractive slim line design black leatherette
cabinet with aluminium front panel. Size 121'  66' 
2 r.

any 216'25 Carr. 40p.

WELLER "EXPERT" BOLDERsimplifiesGUN.

Saves time and simplifies
moldering in the home and service

slept. Two pomit ion trigger gives !natant
dual heat. 100/140 C4125 P & P
watt. 240 volt A.0 elm 30p

"Ms.rkenun" Soldering Iron. Lightweight A pencil bit.
Ideal for regular bench use and around the home. 25
watts. 240 volt A.C. 21.60 P & P 15p

" VERITONE" RECORDING TAPE
SPECIALLY 111/111UTACTIIRED IN 11.8.A. FROM EXTRA STRONG
PRE -STRETCHED MATERIAL. THE QUALITY 18 UNEQUALLED.
TENSILISED to ensure the moat permanent bare Highly resistaot to break-
age, moteture, heat, cold or humidity. High polished splice tree Omen. Smooth
output throughout the entire audio range. Dotble wrapped -attract rely boned.
LEI V 250' P.V.C. 28p LPti 61 1200' P.V.C. 7Op

7p DTO 6/' 1800' POLYESTER LI 12
7p TT6 or 2400 POLYESTER ft El
210 IIP7 7' 1200' P.V.C. tilp
Op LP7 7' 1800' P.V.C. 71p
5p DT7 7' 2400' POLYESTER 211.6
Bp 1T7 7' 1600 POLYESTER 12.60

Poet and Packing I' bp, 5*, ttr, 8

Drs 3' 460' POLYESTER 3
DTA 11' 600' POLYESTER 6
SP6 6' 600' P.V C. 4
LP5 5' BOO P.V.C.
DT5 V 1200' POLYESTER 7

TAPE SPOOLS I' 6P. 6'. 6I' 7'
p. T 10p.0 reels and over Post Free).

feritone

12,200 Nti 1.1.02.12121112312112

I

DafORD STER RADIO IT0TVENSao CLOGRT RD

23,TOTTENHAM COURT ROAD, LONDON, WI Tel: 01-636 3451 70.1,771
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TECHNICAL
TRAINING

in radio television
and electronics

Whether you are a newcomer to radio and elec-
tronics, or are engaged in the industry and wish to
prepare for a recognized examination, ICS can
further your technical knowledge and provide the
specialized training so essential to success. ICS
have helped thousands of ambitious men to move
up into higher paid jobs -they can help you too!
Why not fill in the coupon below and find out how?

Many diploma and examination courses available, including
expert coaching for:

 C. & G. Telecommunication Techns. Carts.
 Radio Amateurs' Examination
 General Radiocommunications Certificate.
 C. & G. Radio Servicing Theory.
 General Certificate of Education, etc.

Now available, Colour T.V. Servicing

Examination Students coached until successful

NEW SELF -BUILD RADIO COURSES

Learn as you build. You can learn both the theory and
practice of valve and transistor circuits, and servicing work
while building your own 5 -valve receiver, transistor portable,
and high-grade test instruments, all under expert tuition.
Transistor Portable available as separate course.

POST THIS COUPON TODAY
for full details of ICS courses in Radio, T.V. and Electronics

INTERNATIONAL

CORRESPONDENCE SCHOOLS
Dept. FA 26, Intertext House, Stewart, Road, London, SW8 4U1

Please send me the ICS prospectus -free and without
obligation.
(state Subject or Exam.)

NAME AGE
(Block Capitals Please)

ADDRESS

2/72

ember of the Accredited br the CACC

INTERNATIONAL CORRESPONDENCE SCHOOLS

NOME
ON BRANDED

GOODS
ALL BRAND NEW

in manufacturer's sealed cartons
GUARANTEED 1 MONTHS.

AKA'. LEAK  SINCLAIR- TELETON ARMSTRONG ROTEL
THORENS PHILIPS' GOLORING ROGERS  PIONEER

SPECIAL El 8
OFFER

d SP2S Mk. III
Goldring 080011
Teak plinth and tinted cower.
Ready wired for immediate use.
Please add LI -25 for post and
packing.

TURNTABLES
Please add 50p for P. & P.
Garrard 1025T with Cart-

ridge . . L5 97
G d SP25 Mk. fll ... LI0.95
G d Zero 100 -Auto

(New Product) . . L41 1.5

G d Zero 100 -Single
Play (New Product) L38  2.5

Garrard 2025TC with
Sonotone 9TAHC L9.20

G d SL65B .. L13.95
G d AP76 (20-2S
G d 401 L2795
BSR MP60 ... LIO. 00
Pioneer PLI2AC L36.00
Thorens TD125 L62.50
Thorens 150ABI I. L42.50
Goldring GL72/2 .. Lll 75
Goldring GL72/P2 (27 20
Goldring GL75 L27 95
Goldring GL7SP 435 95

AMPLIFIERS
Please add 50p for P. a P.
Alpha Highgate FA400 L31 00
Armstrong 521 (cased) L44.50
Amstrad 8000 Mk. II L16.95
Amstrad 1C2000 [29'95
Leak 30 Delta Range

(New Product)._ . 1..51-00
Leak 70 Delta Range

(New Product) .. . L61.00
Metrosound ST2OE . . 06  00
Philips 8580 . . L18.00
Pioneer SA600 (New Prod)
Pioneer SA700 . . L65.00
Pioneer SA900 . . . L92.00
Rogers R/brook Chassis... 135.50
Rogers R/brook Cased L39 50
Rogers R/bourne Chassis L44.00
Rogers R/bourne Cased... L48 -SO
Sansui AU101 . (31.00
Rotel RA301 . . L32-75
Rotel RA601 (49.80
Tripletone BOO amp Series 3 L28.50
Europhon 10+10 .. 06.95
Goldring Lenco IS watts... L32.95

All prices correct
at time of going
to press.

Sinclair 2000 Mk. 11 ... L21 50
 inclair 3000 429-75
Sinclair PRO 60/2+Z30 PZS 41 5.73
Sinclair PRO 60/2 +Z30 PZ6 L17.75
Sinclair PRO 60/2-1-Z50

PZ8/Trans. .. L3.295
Sinclair AFU . L4.70
Sinclair 605 (New Product) L2.0.50
Goodman, Max. Amp. 137.95
Teleton SAQ206B (New Prod)L 17.95
Wharfedale 442-25
Sinclair IC12 Integrated

circuit amplifier LI  85
Eagle TSA 149 7wRMS C24.95
Eagle TSA151 15w RMS L34.50

CARTRIDGES
Please add 10p for P. & P.
Goldring 0850 L3.65
Goldring G800 ... L6.15
Goldring G800E .. CIO. SO
Goldring 08005E - [IS -SO
Sonotone 9TAHC Diamond LI 45
Shure M3DM ... L4 -SO
Shure M445/7 C .. (7.00
Shure MSSE L8.75
Shure M7SE . [12.45
Shure VIS Type 2 L27.75
Shure M44E 47.25
Shure M31E 03.50
Shure M32E 01.00
Audio Technica Af35 L6 95
Audio-Technica AT66 L4.95
GCS 36 95p

PLINTHS S COVERS

(As alustroted)
Plus 35P Post and packing
Finished in real teak veneer with
tinted dust cover. Ready to use
(fully assembled). Suitable for
G d SP25; 2025TC; 3000;
AT68; 2000; 2500; 3500; 5100;
1025; SL6513. Also for 85R.
McDonald MP60 and others.
For AP76; AP75; SL72B; SL7S;
SL95B. e4-20 plus 55P P. & P.
Also finished in walnut to match
Japanese equipment -at no extra
charge.

LOBAL AUDIO
DISCOUNT WAREHOUSES

Dept. E.E.5 174 Pentonville Road, London, NI. Telephone 01-278 1769
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue,

Ilford, Essex. Tel: 01-550 1086.
Open Monday to Saturday 9.30 a m. to

6 p.m. LATE NIGHT FRIDAY 7 p.m,
MAIL ORDERS. Ortian with confidence Send Postal Order Cheque

. Money Order Bane Draft Giro or Cash by Registered
Mail. CALLERS Please noir, that cheques can only be accepted togetner
with cheque taros (not Barclay Card;

2 minutes lion; RING S CROSS EUSTON & ST PANCRAS
on main toad leading to the Fast and West Country
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The Bug
I don't know whether I should

express my thanks for your new
publication, or whether I would
be perhaps better advised by my
inner self to make this a letter
of condemnation of you and your
colleagues!

The reason for this indecision
on my part, as you may have
already guessed, is that I have
been well and truly bitten by "the
bug." Since I first picked up E.E.
in my local newsagent just before
Christmas my diet has been one
entirely made up of resistors,
capacitors, and other mysterious
ingredients, some more indigest-
able than others! I have now
devoured two issues of E.E. and
two of big brother P.E. but my
appetite shows no sign of abating.

Since cutting my teeth on
Meccano many years ago I have
always been a dabbler, and have
run the whole gambit of the more
"fiddling" pastimes-model-mak-
ing, marquetry, fretwork, paper -
folding, printing, in fact any
hobby that can be enjoyed in a
reasonably small space. But until
now the radio/electronics world
had remained totally incompre-
hensible, then along comes E.E.
and suddenly I begin to get a
glimmer of light through the haze
and glimpse a whole new area of
pleasant and useful activity. Or
to come back to earth and use my
wife's expression "I see we have
a new collection of gadgets
cluttering up the kitchen!"

Anyhow, for better or worse,
the die has been cast and I am
anxious to try out my new solder-
ing iron, and actually construct
something. Trouble is, for a
couple of reasons, progress is not
what I had hoped it might be, and
I have yet to hear the first cries
of my first-born electronic
creation, and am still being
denied the heart-warming patter
of tiny oscillators!

You see, first of all as a com-
plete absolute beginner, there are
many things not covered by "first -
step" Teach -1n type articles. What
is needed is a couple of really
basic articles which assume no
pre -knowledge at all. For
example, what sort of wire do I
use for connecting components;
Everyday Electronics, March 1972

How does one actually mount
components on to various types of
perforated board; what is used
for connecting links (in illustra-
tions e.g. January cover-Laugh
Simulator-it looks like bare wire
of paper clip proportions). It is
the same with books borrowed
from library-components are ex-
plained in great detail, but the
ordinary bricks and mortar are
largely ignored.

J. G. Richards
Sale.

The bare wire used for connect-
ing components on a circuit board
is normally 22 s.w.g. tinned
copper wire - as used for the
soldering exercises in Teach -In
part 1. Where necessary single
strand covered wire may also be
used. The Using Printed Wiring
Board article in our first issue
deals with the component mount-
ing question and Shop Talk this
month refers to Veroboard.

Laugh
I am a very keen reader of your

magazine and although electronics
in todays form is fairly new to
me I have tried several of your
projects (with great success) and
find them very well explained
and easy to construct. I must how-
ever tell you about one of them in
the January edition, the Electro
Laugh. I set to work and con-
structed this project only to find
that it would not work. After
checking my wiring several times
I was about to give up when I
discovered (by referring to the
circuit diagram) that you have
made a mistake. I refer to Fig. 4.
This shows the copper strip on the
Veroboard as being cut at point
Q24 when in fact it should not be
cut at all. After soldering a piece
of wire across this cut I found
that the laugh simulator worked
quite well.

Brian Wadsworth
Staffs.

This point may help some
readers who are having similar
troubles. There is actually no mis-
take in the Electro Laugh wiring,
this difficulty has arisen because
a link shown under C6 in Fig. 3
has become obscured. Reference
is made to this project in Shop
Talk this month.

Connections
I am writing to you, concerning

the Astron M.W. Receiver. I fol-
lowed the instructions very care-
fully not forgetting to solder the
transistors as requested, on com-
pletion I switched on expectingly,
but alas, there was no sound apart
from the faintest crackling when
I switched on. Determined not to
be dismayed I checked and re-
checked the circuit, till it came
to my notice that DI and D2 in
Fig. 1 did not show the same
polarities as in Fig. 3. Where
upon I reversed the polarities of
DI and 1)2 to correspond with
Fig. 1 but still the result was the
same, next I noticed that TR1
and TR2 in Fig. 3 were facing in
opposite directions yet they are
both n.p.n. and have the same
value, could you please advise.

M. Torpey
Wood Green.

The diode connections are cor-
rect in both Figs. 1 and 3, the
positive sign on the diodes corre-
sponds to the arrow head in (he
circuit symbol.

It would seem that you have
been misled by the perspective
view of the transistors in Fig. 3.
Both TEl and TR2 face the same
way, the leads have been shown
bent in different directions for
clarity. When wiring in transistors
refer to the base diagram (shown
between the two parts of Fig. 3
in this case) and the lead mark-
ings on the wiring diagram.

Some points concerning con-
struction of the Astron are also
given in Shop Talk this month.

Further Control
I have experienced a similar

difficulty with the Windscreen
Wiper Control as mentioned by
Mr. Bacon in your January issue,
the maximum delay being seven
seconds.

I adjusted R2 to the point of
cut-off, disconnected the negative
end and found the sum of R2
plus R3 was 200 kilohms. As no
adjustment of values at this point
could be helpful, I reconnected
R2, disconnected C2 and found
the control operated normally.

As C2, on test, was satisfactory,
I reconnected it with a 125 ohm
resistor in series and this achieved
the desired result, the delay being
variable from five to thirty
seconds with R2 operational over
the full range.

J. Roscoe
Cheshire.

From this letter it would seem
that the problem can be caused
by leakage through C2. Readers
can either fit a resistor in series
or try another capacitor for C2.
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G. F. MILWARD 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339NEW LINES 11 I 1 1
E.M.I. Speakers with twin tweeters

I3 watt amplifiers complete
Cassette Tapes: C60, 57p; C90 75p: C120, 90p
GOLORING MAGNETIC CARTRIDGES (0850)'
Cardioid Ball type Mikes (usually [6'60)
Intercom with Battery & Lead
Neons, with resistor and 2 ft lead ...
Speakers, 8 ohm, 2.1 in
MULLARD DATA BOOK FOR 1972 ...

..
[375
L280 UNBEATABLE PRICE 1111
[4.75
L3.75
[2.50

LINEAR INTEGRATED CIRCUITS. Direct from
manufacturer, all 100% to specification.Sp

45p 709C 35p 100 up ... 24p30p 74IC 50p 100 up ... 35pTRANSISTOR EQUIVALENT BOOK. LATEST EDITION

Mikes, Low impedance, dynamic stick type with on/off switch
Crystal. Inserts with bracket

Lockable car aerials
Dee -Gee 25 watts pencil bit soldering irons
Speakers, 21.in,.8 ohms
Insulating Tape, fin wide. 10 yard rolls
Miniature Output Transformers
Rotary Switches, 4 pole 3 way or 2 pole 6 way
Switch cleaner, aerosol cans ...

El IYtic Capacitors
2.000 pf 25 volt Rev.
1,000 A( 70 volt
10,000 /af 35 volt
10,000 jal 25 volt

7.12,000 µf 18 volt
6010 . 2001af 300 volt ...
400 oaf 275 volt .,.
10,0 6 volt ...
IOW 25 volt ... ..
16,uf 250 volt ...
32 ,af 275 volt ...

ISp
35p
sop
35p
20p
30p
25p
1p
4p
Sp
8p

40p

[1.00
50p
20p

L 1 IS
98p
SOp

Sp
12p
ISp
SOp

Miniature type. Both wires same
end.
5 ;If 10 volt
10µf 10 volt 3p
30 oaf 10 volt each
50µf 10 volt J
Axial leads
250 jaf 25 volt ... ... 10p500 Af 25 volt , ... 13p
1,000 zif 25 volt 16p
2,000 oaf 25 volt 23p400'ill 40 volt ... 20p

STOCKTAKING CLEARANCE! IMPOSSIBLE TO REPEAT!We have huge numbers of components in quantities too small to advertiseindividually. In order to "clear the decks" we have made up parcels containinga mixture of carbon and wire -wound resistors, electrolytic and paper condensers,controls, transistors, diodes etc., for a tiny fraction of normal price. It isemphasised that these are mixed parcels only -contents cannot be stipulated!Sold only by weight.

Gross weight 2 lb  LI (postage 20p)Gross weight 5 lb ... C2 (postage 30p)

VERO BOARD
2fin x lin X 0.1Sin 6p Sin X 3fin x 0.15in 28p 31 in x If in X 0.1in 24p3fin x 2)in X 0-1Sin 16p I7in X 2fin x 0.15in 53p Sin x 2fin X 0.Iin 13P31 in X 31in X 0.15in 20p 17in X 31in x 0.15in 74p Sin X 31in X 0.1in 28PSin x 2fin X 0.15in 20p 3fin X 2fin X Olin 21p
Spot Face Cutter 38p. Pin Insert Tool

48p. Terminal Pins (0-1 or 0.15) 36 for 18p.Special Offer Pack consisting of S 2f in X lin boards and a Spot Face Cutter 50p.
RECORD PLAYER CARTRIDGES. Well below normal prices?G90 Magnetic Stereo Cartridges.

Diamond Needle, 6mV output, [2.75. ACOSGP 67(2 (Mono, Crystal) 7Sp. ACOS GP 91(3 (Compatible. Crystal) LI. ACOSGP 93(1 (Stereo, Crystal, Sapphire) i1.15. ACOS GP 93/ID (Stereo, Crystal,Diamond) [143. ACOS GP 94(1 (Stereo.
Ceramic, Sapphire) [150. ACOS GP94110 (Stereo, Ceramic. Diamond) [1.88. ACOS GP 95/1 (Stereo, Crystal withtwo L.P./Stereo needles) LI .7.5.

TRANSISTORISED FLUORESCENT LIGHTS, 12 volt. All withpolarity protection. 8 watt .type with reflector, suitable for tents, etc., L3Postage/Packing 25p. 15 watt type, batten fitting for caravans [4. Postage/Packing25p. 13 watt type, batten with switch, 22in X tin x lin [3. Postage/Packing 250.THESE CAN BE SENT ON APPROVAL AGAINST FULL PAYMENT.
MULLARD POLYESTER CONDENSERS
1.000pf. 1.100pf, 1.500pf, I,BOOpf, 2.200pf, 15p per dozen (all 400V working).0.15uf, 13.224d, 0.27µf. 30p per dozen (ail 160V working). 25% discount for lotsof 100 of any one type.

RESISTORS
and) watt. Most values in stock, 75p per 100. 10p pe'r dozen of any one value.WIRE WOUND MAINS DROPPERS.

Hundreds of values from 0.7 ohm upwards.I watt to 50 watts. A large percentage of
these are multi -tapped droppers forradio/television. Owing to the huge variety these can only be offered "assorted'at 50p per dozen.

G. F. MILWARD, Drayton Bassett, Tamworth, Staffs. Postage (minimum) per order 15p.

NEW B.V.A. VALVES
Full list. Return Post Service. Cash with order. Stamped addressed

envelope. Post Free over E3.00 order.

DY86f7 40p U25 75p 0C41 13pEB91 2Sp U26 7Sp 0C44 13pE CC82 42p U37 750 45 IlpECC80 40p U191. 72p 71 13pEF80 40p U193 4Ip 72 13pEF135 4Ip U251 87p 73 17pEFI83/4 Shp 6130L2 77p 81 13pEH90 Sip 6AT6 49p °CBI D 13pEY5I 37p .68W7 69p 0083 20pPC86 Sip 6CD6 140p OC 170 23pPC97 41p 6F23 77p OCI71 23pPC900 Sip 2OLI 97p 0C200 2SpPCC84 46p 20P4 100p OC201 25pPCC89 6Ip 30C15 69p 2N3819FET 4SpPCF80 Slp 30CI7 79p
PCF86 6Ip 30F5 82p POWERPCF80 1/2 6Ip 30FLI 64p TRANSISTORSPCF805 6Sp 33FL2 64p 0C26 2SpPCF808 67p 30L15 76p 28 30pPCL82 S2p 30L17- 72p 35 2SpPCL83 61p AD149 30pPCL84 Slp TRANSISTORS 2N3055 63pPCL805 S7p AC107 ISp R2008B 100pPCL86 Slp 126 13pPL36 75p 127 17p DIODESPL81 S7p 128 13p BY127 20pPL133 Sip 176 2Sp BY133 20pPL84 60p ACYI7 ISp 30P12 77pPL500 85p AF239 37p 30PL1 64pPL504 8Sp AFI86 SOp 30P4MR 100pPY81 4Sp AF139 37p 30P19 7SpPY82 15p BC108 13p 30PL13 92pPY800/1 45p 107 13p 30PL1 4 92pRl9 6Sp BF194 15p 30PL15 92p

R. J. BENNISON
WHOLESALE SUPPLIES

1 WHARFEDALE PLACE, HARROGATE

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 Ett.50 for
this invaluable spiral slide rule
on approval with money back
guarantee if not satisfied.
CARBIC LTD. (Dept. EE2)
54 Dundonald Road, London, SW19 3PH.

WILSIC SOUND EFFECTS KITS
.

WAH-WAH PEDAL KIT (Illustrated)
Kit comprises a SELECTIVE AMPLIFIERMODULE KIT to convert the FOOT41111,111111, VOLUME CONTROL PEDAL (as photo)

operation.to Wah-Wah Amplifier
module L175, pedal unit LS13, COM-
PLETE KIT L6.50 add 311p for assembly of'module, but please note we cannotsupply kits fully built.

REVERBERATION UNIT KIT. For dimension effect. Connects betweensound source, mic., etc., and amplifier. Battery powered. COMPLETEKIT 19.20 (excluding case 1740). Assembled in slimline cabinet 112-50.VIBRATO UNIT KIT. Foot pedal unit with variable speed and depthcontrols. COMPLETE KIT L.S.2.5.
SEND 15p for the WILSIC PLANS BOOK, with full details of thesekits; circuits, drawings and price lists.

LATEST CATALOGUE Sp (stamps)
WILSIC ELECTRONICS LTD.6 COPLEY ROAD, DONCASTER, YORKS.
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BI-PRE-PAK
TELEPHONE DIALS

Standard Post Office type.
Guaranteed in working order.

ONLY 50p
8 Various Contacts and Coil

Resistances. No individual
se lection. Post & Packing 15p

RELAYS FOR

NEW TESTED AND GUARANTEED PAKS
02 A Photo Cells. Son Batteries.- 0 3 to 0 5V 0.5 to 2mA. 50p
an A 1N4007 Sir Rec. diodes.

1,000 PIV lamp plastic 50p
sal 10 raereird. aSzit.tri mixed typm sop

1399 2AA Mixed Capacitors. Approx. [An
s's quantity, counted by weight

144 250 Mixed Resistors. Approx. Sop
quantity counted by weight

M7 40 Wirewound Resistors. Mixed 50p
types and values.

Mg A 131127 5,1. Rms. SOp- 1000 PIV 1 amp. plastic
M9 2 OCP71 Light Sensitive 50p

Photo Transistor
9412

SO
:Irk. LI, 5!/.2.59stoGer.i..dri.ondec.s. SOp

HIS 10-oycp!IgSpuarodmed black alma SOp
1419

141J1

A 0081/8113 uncoded white s glass type PNP Germ.

onc2i
jr?.0

PNPSolicon

50p

SOp

H " 20 coded
vI8.slaonded diodes SOp

NEW UNMARKED UNTESTED PACKS

O 66 ISO Germanium Diodes SOpMin. glass type
883 200

l and 50p
Germ.

1384 100 Silicon Diodes 00-7 glass
equiv. to 0A200. 0A202

1186 [A Sit. Diodes sub. min.. 1N914 and IN916 trees

Sop

SOp
Bell so seil;,11:,ratn...0NPI1PINP

2g4706A. BST9Sik. etc.
SOp

 I
SO PNP, AF SOp

H6 40 sr'*7rEgs SOpOOmin.G V:
14 le 25 Mie.e vain. 13 ream Zenera 50p

M" 20 rn3 je.z.vnic.on Stud Rmtifiers, 50p

HIS 30 ja,,,HAatmSil.11:r till era. SOp
H16

8 fnx,P.e.rri=ZuP,:sb. Oata SOp
supplied

MOO 28 nlsz:vfl-s sop

MAKE A REV COUNTER
FOR YOUR CAR
The 'TACHO BLOCK'. This
encapsulated block will turn any
0-ImA meter into a linear and
accurate rev. counter for any
car with normal coil ignition
system.

£1 each

so'

NT

OUR VERY POPULAR 3p TRANSISTORS
TYPE "A" 'NP Silicon alloy, TO.S can.
TYPE "B" PNP Silicon, plutic encapsulat on
TYPE "E" PNP Germanium AF or RF
TYPE "F" NPN Silicon plastic encapsulation.

FULLY TESTED AND MARKED
SEMICONDUCTORS

Lp
AC107 IS 0C170
ACI26 17 0C171
AC127 17 0C200
AC 128 13 0C201
ACI76 26301
ACYI7 IS 20303
AF239 37 214711
AFIB6 SO 2141302-3
AFI39 37 2141304-5
BCISI 2141306-7
8C107 2141308-9
BC108 13 2N38I9FET
BC109
OF194
BF274
BEYSO
05123
115126
55127
135728
05729
BSY9SA
0C41
0C44
0C45
0071
0072
0081
OCND
°CB]
0C139
0C140

13

14

IS

30

.13

13
.13

13

13

13

13

20
I)
17

Lp

FREECATALOGUEAND LISTS FOR
TRANSISTORS
RECTIFIERS
DIODES,
INTEGRATED

Ii CIRCUITS,
FULL PRE-PAK
LISTS &
SUBSTITUTION
CHARTS

CLEARANCE LINES
COLOUR T.V LINE OUTPUT

TRANSFORMERS
Designed to give 25kV when used with PL509
and PY500 valves. As removed from colour
rKeirets at the factory.

30 NOW ONLY SOp each
post and packing 230

Quontay 1-10 10-50 50+
30 BB105 s.aricap Diodes 10p Op 6p
Is 0071 o- 72 Fully Tested
37 Unma'ked Sp Sp 4p
30 Matches Sots 1-0C44 and

I is 2-0C4S's. Per Set 25p 20p 15p
o 1.3 Matches Sets of OC45 s 1st
0 So and Zed IF 15p 12p 10p

0A47 Gold -Bonded Diodes
D iodes Marked and Tested 36. 3p 2p
AAY42 0 10 1.watt Zeiler Diodes 7 S,
0A95 0 19 24, 27. 30, 36, 43 Volts Sp 4p ip
0A79 0 09 10 -watt Zener Diodes 5 I,
OABI 0 09 131, II, 13, 16, 24, 30,
1149114 0 07 100 Volts 20p 17p 15p

Micro Switches, SIP, C/0 2Sp 20p 15p
1 -amp Bridge Rees 25 -volt 2Sp 22p 20p

Power
Transistors
0C20
O C23
OC2S
0C26
0C28
0C35
0C36
AD149
AUYIO
25034
11.430S5

F.E.T. PRICE

BREAKTHROUGH!!
This field effect transistor is the
2N3823 in a plastic encapsulation,
coded as 3823E. It is also an excel-
lent replacement for the 2N3819.
Data sheet supplied with device.
1-10 30p each, 10.50 25p each,
50 20p each

0.13
0-13
0.23
0.23
0.13
0.13
0.50
0.20
0 13
0-30
0 IS
0 45

30
33
33

BULK BUYING CORNER
NPN/PNP Si icon Planar Transistors. mixed u tested.e
similar so 219706/6A/8, 05726-29,11SY95A. ECY70. etc.
411.11 per WO; L11 per 1,000.

Silicon Planar NPN Plastic Transistors, unteried, similar
to 2143707.11, etc., 1.41.3 per 500; LB per 1,0(0.

Silicon Planar Diodes, D0.7 Glass. similar to 0A200/202
BAY3I-36, L4.50 per 1,000.

NPN/PNP Silicon Planar Transistors. Plunk TO -18.
similar to IL:113/4, BC153/4, BF153/160, etc., L423
per 500; LB per 1.000.

.?0,S4.;.1..tO.CpS1!;r1n.Transistors fully(411y..cizarked and tested,

0071 Transistors. fully marked and
ap each; 1,007+ at Sp each.

d. 500+ at

3823E Field effect Transistors. This Is the 2143823 in
Plastic Case, SOO+ 13p each; 1,000+ 10p .ash.

1 amp Miniature Plastic Diodest
1144001, 5004 at 4p each; 1.000+ at 3p each.
1944004. 500+ at Sp each. 1,000+ at Sp each.
1144006, 500 at 6e each, 1,000+ at Sp each.
N4007. 500+ at Sp each, 1.000+ at 7p each.

BI-PRE-PAK LTD

INTEGRATED CIRCUITS
514030 Audio Amp..3- Watts 2.00 1.95
709C Lir ear Opp. Amp. 50p 40p
Gates, Futory Marked and

Test. by A.E.I, 25p 22p
I. K. Flip -Flops Factory.

Marked and Tested by
A.E.I. 40p 35p

PA234 1 -watt Audio Amp I 00 1,0p
U1914 Cual 2 LIP Gate 40P 35P

LOW COST DUAL INLINE I.C.
SOCKETS
14 pin tape at 15p each
16 pin type at 16p each

1 SO

35p

lop

30p
Sap
30p

BOOKS
We have a large selection of Reference and
Technic* Books In stock.
These are lust two of our popular lines
B.P.I Transistor Equivalents and

Substitutes; 40p
This incledes many thousands of British
U.S.A., European and C.V. equivalents
The Bine Radio Valve & Transistor
Data Book 9th Edition; 7Sp
Characteristics of 3,000 valves and tubes,
4,500 Transistors, Diodes, Rectifiers and
Integrated Circuits.

nd for jut of these English publications.

MI 1E1 IIII 1111
Please sena me the FREE 8. -Pre -Pak Catalogue.I NAME

IADDRESS

1
CIINIMUM ORDER 50p. CASH WITH ORpER
'LEASE. odd 10p post and packing per order
116VERSEA5 ADD EXTRA FOR POSTAGE

MIMI= IIIIIIMME110
DEPT. D 222-221 WEST ROAD, WES1CLIFF-ON-SEA ESSEX

TELEPHONE: SOUTHEND (0712) 46341
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HENRY'S LOrr1.O,OST FIRST GRADE Br= BRANDED grAmei.mFrs,'Idag.OVRITDRGAg sand FINT GRATED CIRCUITS

BY ATES EMIHUS FAIRCHILD  FERRANTI I.T.T.  MULLARD  NEWMARKET  PHILIPS R.C.A.  TEXAS

TRANSISTORS
A SELECTION FROM OUR LIST

AAY30 lop
AAY42 15p
AAZ13 lop
A AZ15 10P
44Z17 10p
AC107 36P
AC126 300
AC127 25P
AC127Z 600
AC128 20P
AC178 110p
AC187 2.49
AC188 25p
ACY17 SOP
ACY18 PAP
ACYI9 25p
ACY20 20p
ACY21 POP
ACY22 10P
ACY39 66P
ACY40 lop
ACY41 16p
ACY44 261,
AD140 64
AD149 60p
AD161 359
ADM 116p
AF114 2130
AF115 25p
AF116 24P
AFII7 200
AP118 GOP
irF124 Up
AF126 200
AF126 20y
AFI27 Pop
AP139 SOp
AF180 500
AF161 45P
AF185 50p
AF186 40p
AF239 40p
48Y26 Zap
ABY27 SOP
A8Y26 26p
48Y29 30p
ASZ21 55p
BA100 16P
B4102 SOp
BA110 26P
BA115 7p
BAX13 6P
BAXI6 7p
BAY31 7p
BAYS8 15P
BC107 lOp
scum lop
BC109 10p
ItC109C 12P
BC113 lOp
BC114 209
BC116 POP
BC116 20P
BC1164 25P
BC117 200
BC118 209
BC119 lOy
BC134 20p
BC135 15P
BC136 24
BC137
BCI38 24
BC147 12p
BC148 lOy
BC149 12p
BCI53 EOP
BC154 24
BC167 15p
BC169 Up
BC169C 16p
BC177 20p
BC178 20y
BC179 20
BC182L 10p
BC183L 10p
BC184L 12P
BC212L 12y
BC213L 121,
BC214L 150
BCY30 35p
BCY31 40p
BCY32 60p
BCY33 30p
BCY34 UP
EICY38 45p
BCY39

21.00
BCY40 40y
BCY70 16p
BCY71 POD
BCY72 160

BD115 75p
BD123 850
80124 80p
00131 7180
BD132 80P
BOY 11

01-60
BDY17

11.50
BDY38 66p
BDY60

21.00

BF115
131154 20P
BP158 15P
BEM Sop
BF180 lop
BF194 15P
81,196 15p
8E196 14
BP197 150
BP)(13 26P
BF129 260
BP)(30 26P
8E184 Pop
BFX86 801,
BPX813 26P
BFX87 25P
BP2811 top
/31218 POP
BFY50 POP
BPY51 POP
BFY52 POP
BPY53 16p
BFY90 SOP
BB X20 160
B8121 20p
1374Y27 15p
118T95 A 12p
118106 lop
BU105 1228
BY100 16p
BY126 Up
BY124 16p
BY182 90p
BYZIO Up
BYZ11 30y
BYZ12 30p
BYZ13 UP
BZ Y74111 00
0 ET102 Up
ISET103 26p
OETIII 45p
OET113 25P
GET114 200
OET115 509
ISET116 66P
°ETU° 4l6p
OET882 10p
0E266

21 60
003784 56p
bf ATIO1 Pop
MAT121 UP
MC724P 110y
6.1420 80p
MJ421 80p
M32801

111 10
MJ2901

21.50
MJE340 500
MJE370 20p
MJE371 80p
MJ E520 75P
MJE621 70p
MJE2955

01-10
MJ E3055

MPS/40625p
M P8466 211p
MEMO° 15p
M P81106 500
MP8U66 55P
NKT214 POP
NKr216 351/
NKT403 75p
NKT4114 55p
045 26p
0410 tap
0A47 10p
0470 10P
0A79 10p
0481 Bp
0A90 Sp
0A91 7p
0A95 :it
0A200 7p
0A202 10p

0016 50p 2N1303 18p
0020 850 2511304 220
OCRS 54
0C23 609
0024 60p
0(725 40p
0(726 lop 201308 25P
0028 POp 201309 26p
0029 60y 201613 20p
0036 50y 2N2147 75p
0C36 POp 2512160 POp
0042 44 2572217 top
0C43 600 2N2218 209
0044 15p 25129184
OCCI 1210 25P
0070 12p 202219 209
OC71 120 2022194
0072 2010 top
0075 25p 2022'20 Up
0076 25p 2572221 20P
0077 409 202221A
0081 20p 2511
OCAID 20p 202222 20p
OC81Z 40p 2512'2224
0083 251, top
0084 top 1142369 15p
00139 SOp 2572369A
00140 40p 15p
0C141 60p 202646 40p
0C170 Up 202904 20P
00171 lOp 2N29044
0C200 40p 26p
00201 75p 2512905 up
0C202 809 25129054
OC206 96p 2111/
OCP71 97p 202906 20P
ORPI`i 50y 2N29064
ORP60 40p top
ST140 15p 202907 23P
ST141 POp 25129074
T1P294 60p UP
T1P304 60y 202925 16p
T1P314 609 202926 100
T1P324 700 203011 200
TIP334 203053 POp

21 00 203054 60y
TIP34A 2143055 76p

2150 203525
TIS43 40p 21.00
T1650 1214 2N3614 UP
T1851 lOp 203702 lOp
T1852 lOp 2/43703 10y
T1860 14p 203704 12P
T1561 20y 203705 10p
T1862 Up 203707 12p
V4054 Up 203708 lOp
VR524 S6p 2N3714
WOl 309 2200
WO6 45p 203715
ZTX107 15p I220
ZTX108 Up 2N3716
ZTX109 15p 2246
ZTX 300 UP 2N3771
ZTX301 16p 2200
ZTX302 20p 2N3779
ZTES03 2011 t2 05
ZTX 304 26p 203773
ZTX500 15p 2225
ZTX501 lop 2N3991
ZT X502 20y 22.75
ZTX 503 17p 203819 SOp
ZTX504 40p 203820 561,
ZT X531 26p 203823 50p
10914 7p 203824 95P
10916 10p 2N3903 209
104148 7p 203906 25p
1844 7p 204058 12p
18921 7p 204061 lEy
10922 Bp 2N4062 120
20301 Up 204289 12p
20302 30p 2N4290 12p
20303 35p 204871 35p
2N404 20p 205437 30p
2N696 15p 205458 Up
20697 15p 205459 40y
20698 30p 40250 50y
257706 10p 40360 40y
20706A 129 40361 40y
10708 llip 40362 50p
20930 20p 40430 1200
20987 40p 40543 65p
201131 25p 40594 61-09
201132 25p 40595 2105
201302 18p 40636 11-10

201305 UP
201306 26p
201307 26p

Full transistor
list available -
send for your

free copy today!

HENRY'S Co INTEGRATED CIRCUITS

ilo.
7400
7401
7402
7403
7404
7406
7410
7413
7420
7430
7440
7441
7442
7448
7447
7448
7450
7461
7463
7464
7460
7470
7472
7473
7474
7475
7476
7480
7481

BRAND NEW FULL SPECIFICATION TTL74 SERIES
BRANDED FAIRCHILD, I.T.T. AND TEXAS

MIMES MAY BE MIXED TO QUALITY TOR QUANTITY PRICES
Description 1-11 12-14 26-09 100

Quadruple 2.Input NAND gates 20r, ley 14p 14p
Quad 2 -Input open collector NAND gate. 180 16p 14p

20p 18p 16p 14p
14p
14p
14P
14p
22p
14P
14p
14P
609
009
809

11 SO
01 30

14p
14p
14P
14p
14p
112p
22p
820
up

111,
090

11 00
66p
80p
76p
36p
60p
UP
GOY
80p
660
660
90p

21.76
80p
46P
84

10
LE 15

13013

8146
11 30
11 10
1110
11.60
11 60
11.66
11.60
1110
11-10

Quad 2 -Input NOR gates
Quad 2 -input open collector NAND gates
II extuple Inverters
Hex Inverter. with open collector outputs
Triple 3 -Input NAND gates
Dual 4 -Input Schmitt trigger,
Dual 4 -Input NAND gates
Single 8 -Input NAND gates
Dual 4 -input NAND buffer gates
BCD -Decimal decoder/Nixie driver 75p
BCD -Decimal decoder (4.10-1Ine) TTL 0/P 751,
Races. 3 -Decimal decoder TTL outputs 11 00
BCD-Decinial 7 seg. decoder/Indicator driver LI 75
BCD -Decimal 7 seg. decoder/driver TTL 0/P 11 76
Expand dual 2Input AND -OR -INVERT gate. 20p
Dual 2 -wide 2 -input AND -OR -INVERT gates 20y
Quad 2Input expand AND -Olt -INVERT gates 200

2.1nput AND -OR -INVERT gates 209
Dual 4 -Input expander. 202.
Bindle J -K flip -Bop (gated Inputs) SOp
Single J -K flip flop (gated Inpute) lOp
Dual J -K Pip flop . .

Dual D flip flop .

Quadruple bletable latch ..
Dual J -K dip -Pope with Preset and Clear

20p 18p 16p
20p 18p 16p
20p 18P IIIP
20p 18p 16p
309 17, E6p
20p 180 160
20p 18, 16p

18p 16p
72p 709
72p 70p
96, 90y

11'60 111 45
11 60 ID 45
18, 16p
18p 16p
18, 16p
18p 16P
18p 16P
27p 25p
27p 24p
370 UP
37p Up
42p 40p
370 34p
720 67p

11 15 21 10
84:19 70P
Pop 66p
66p 80,
41p Up
70, 660
Up 90p
70, 66p
70, 660
75p 74
75p 70y
97p 95P

12.30 12 00
96p 90p
Up 50p
POP 90P

21.40 8180
LE.96

95p 90p
01-17 21-20
11-76 3166
11 47 3136
/1-47 11-85
11 .85 1176
11.86 21 75
81.90 3180
11.90 1180

74196 Asynchronous preeettable decade counter 11.50 11.40 11 30
74197 Asynchronoue preaettable 4 -bit binary counter 11.60 1140 21-80
Complete data ow doe above In booklet 20 pap% Ref. 29, Issue 2 16p pod paid.
Teem 1.C. Handbook. Complete Information on 100 types. 40y. Post 10p.
Integrated circuit sockets 14 pin D.1.L. Up; 16 pin D.I.L. 30y.

Gated Full Adder
16 -bit read/write memory .

7482 2-blt binary Full Adder
7483 4 -bit binary Full Adder
7484 16.bit RAN with gated write Inputs .

7486 Quadruple 2 -Input Exclusive OR gate,.
7490 BCD decade counter
7491 8-blt shift register
7492 Divide twelve counter
7493 4 -bit binary counter ..
7444 Dual entry 4 -bit .hilt register
7495 4 -bit up -down shift register
7494 6 -bit parallel/serial in/out shift register
74100 8 -bit bistable latch
74118 Hextuple Set -Reset latches
74121 Monostable multivibratore . .

74141 BCD -Decimal decoder/NI x le delver .

74145 BCD -Decimal decoder (1- 4-11ne) TTL -0/P
74150 16-6I2 data selector/multiplexer ..
75151 8 -bit data selector/multiplexer - 01.10
74158 Dual 4 -line to 1-1Ine data selector multiplexer 11.85
74164 16 -bit decoder/demultIplexer . . 22 00
74156 Dual 2 -line to 4 -line decoder/demultIplexer .. 1146
74154 Dual 2.11ne to 4-11ne decoder/demultiplexer 11.56
74190 Sync decade up -down counter, 1 -line mode 11.95
74191 Sync 4 -bit up -down counter, 1.1Ine mode .. 11.96
74192 Sync decade up -down counter, 21Ine mode 22.00
74193 Sync 4.blt up -down counter, 21Ine mode 12.00

40,
40p
46P
40p

. 80p
.. 21.26
.. 87p
.. 11.00
.. 90v
.. 40p
.. 75p
.. 21 00
.. 75p

809

.. 11.00

.. 12.50
.. 11.00

60v
21-00
11-60
to SIS

260+
120
12,
I2,
12P
120
12p

20p
12p
12p
12p
56p
56p
70p

61 16
*146

120
120
120
12p
122
20P
100
80p
800
86p
280
560
90P
60,
78p
71p
88P
650
70p
660
660
600
600
Pop

0p
017 60

410
70p

11.00
12

70p
06

21.10
21.06
21.06
11-06
11-60
11-60
11 66
21.40
11-00
11.00

QUANTITY
OFFERS I

FROM STOCK

AF117 Mullard 20P
2S + 17p

100 + ISp
500 + 12p

1000 + 10p

2N2640 Motorola
40p

23 + Isp
100 + 32p
500 + 28p

1000 + ISp

0C170 Mui.are 2So
25 + 20p

100 + Illp
500 + ISp

1000 + Ilp

BY127 zrd ISp
23 + 11p

100 + 10p
500 + 9p

1000 + Op

0035 Mullard SOP
25 + 43p

100 + 400
500 + ISp

1000 + 30p

2N2929 Green 10P
23 + go

100 + Sp
500 + 6p

1000 + Sp

BCI07 All Makes
10p

23 + Pp
100 + 7p
500 + 6p

1000 + Sp

2N3055 Fairchild
7So

25 + 63P
100 + 50p
500 + 40p

1000 + asp

BY113Mullard2Sp
25 + 10p

100 + 17p
500 + ISp

1000 + Ilp

INTEGRATED
CIRCUITS

MPC4000P 56p
M PC4010P 60p
1012 U 50
P4246 61 50
TAD100 2160
TAD110 21 50
MC724P 50P
7020 (T051 75p
7090 (T05, 45p
7090 ID.I.L., 46p
723CIT061 2200
741C(T05) flOp
MC1303P 12 00
MC1304P /SU
SIA03D 11 .60
741C(DIL) 76p
914(T05) 40p
9231T05) 40p
TOSHIBA
20 watt amp. 04.47
TOSHIBA
Pre amp 11 50

PLUMY MIGRATED
CIRCUIT 8 Watt Amplifier
SL408D

11/:
Complete with 8-pais
booklet. circuits
and data (4' 0

ZENER DIODES
25 100 600 1000

24
400m/w

RZT 88
merles* 120 109 Op 7p flp

11 watt
ZLe.rks 26p 22v 20p 170 ISp

3 watt
3TZ eerie. 1109 27P 26P 22P OP

10 watt
7.8 series  40p 37p 850 809 Eby
All types are 55, Wire Ended these
Stud. In voltages 3 3-100 roll In all
etandard values. 3 3-33 volt.

TRIACS
Stud with accessories

P.1 Current 1-11
Type volts
8C35A 100 3 amp. 80p
SC216B 200 3 amps 86p
8C350 400 3 amps 900
SC4OA 100 8 amps 900
80400 200 6 amps 11.06
5C40D 400 6 amps 11-00
8C454 100 10 amps 0105
SC4511 200 10 amp. 01.15
fIC45D 400 10 amp. 01-25
SC50 A 100 15 amps i1'16
SCOOB 200 15 ampe 1146
SCUD 400 15 amps 2115
8040E 600 6 amps 01.26
8C46E 500 10 amps 01-45
8060E 500 15 amps 2146
D1AC 8D2 24P

0A202 10p
25 + Op

100 + 7p
500 + Sp

1000 + Sp

0C28 Mullard 410p
25 + SSp

100 + SOP
500 + 459

1000 + 409

2N38111 Texas 35p
25 + 30p

100 + 23p
500 + 10p

1000 + 17p

SILICON RECTIFIERS
1 AMP MINIATURE PLASTIC WIRE ENDED
Type P.I.V. 1 49 00-1. 100-, 500+1000+
104001 50 Op Op 41P 4P 81P
104002 100 7p Op 5p 4), Sp
104003 200 Op 7, Op Op 4Ip
104004 400 8p 7p Op 5p 4Ip
104005 800 10p PP OP 7P Op
1574006 800 Up 10p 9p Sp 7P
104007 1000 15p 12p lOp Pp 89

BRIDGE RECTIFIERS
Miniature Potted/Macon f' xr X r

Cur- Cur -
Type rent 1 12 Type P.I.V. rent 1-11
1002 10. 2a Up 4004 400 4a 75p
2002 20,, 2a 660 6004 600 4a 800
4002 4055 2a 75p 1006 100 6a 70,
6002 6005 2a 1101, 2006 200 6a 75p
1004 1055 ts 06p 4006 400 On 2200
2004 2055 4. 70p 6006 600 6a 1120

BC108 and 9
All Makes 10p
25 + BP

100 + 7p
500 + 6p

1000 + Sp

AD1111 ADII2 3So
each

25 + 32p
100 + lip
500 + 23p

1000 + 11p

OUR RANGE IS ALWAYS EXPANDING - Enquiries invited for new types arriving daily
ADDITIONAL DISCOUNTS -10% 12+: 15% 25+: 20% 100 --DELIVERY IS FROM STOCK

HENRY'S
SEMI -CONDUCTOR DEPARTMENT INIErt TLISTRA SNISETWORPRLUS 100130/C 011.12111+T S

303 EDGWARE RO LONOON, W2 TEL 01 723 100819 LIST 1500 10% 25
ANY ONE cAls. ste"m"e7s111"olleYnc il:kde

TYPE a m nemum 11.00 per
SENO FOR YOUR TRU 70% 100 4 I order.it helpsto plan ahemA DI L T D . CALLERS 356 EDGWARE ROAD W2. COPY TODAY POS.1AGE79.ALLOROERS 8 saves postage as well.
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DISTRIBUTION
PANELS
Just what you
need for work
beech or lab.
4 X 13 amp sockets in metal box to take standard
13 amp fused plugs and an/off orlteli with neon
warning light. Supplied complete with 7 test of
heavy cable. Wired up ready to work. U leis plug.
ISM with fitted IS amp plug; is 410 .00 iktol
16 amp plug, plus 289 P. it I.

RESETTABLE FUSE
Bow long does it take you to renew a
fuse? Time yourself when next on.
blows. Then reckoning your time at
SI per hour see how quietly our
reeettable fuse (auto otroutt breaker)
will pay far itself. Price only dl each or

£11 per dozen. specify 5. 10 or 16 amp-etheirlp
Jle le Ws. 4 ...cf.*.

EXTRACTOR FAN
Cleans the air at the rate of
10.000 cubic ft. per hour.
Suitable for kitchens, bath-
rooms, tactorke, changing
rooms, et.. It's so quiet it can
hardly be beard. Compact, IQ'
ming with fan blades.
Kit comprises motor. tan
blades, sheet steal casing, pull
Mech. mains connector. and
Mug brackets. SE Plus RIP
post and in.

MAINS MOTOR
Precision made-ae used la
record decks and tape ream
dm -ideal also for =Radar
fan. blower, haste& etc. New
and Derfoot Snip at SOP.
Postage 16p for Out one then
Sp for each one ordered.

TELEPHONE DIAL
Ex-O.P.O. Perfect working order. 47,6)

' 

Ike
Sep

TELEPHONE HAND SET
Perfect order.

110p each + 209 p. t p.

SELECTOR SWITCHES
Ez-0.P.O. All in good working order.

3 pole Alla 5 pole 11-75
4 pole WM/ 6 pals 112-00

plea 20p p. a p.

..KITS FOR PREVIOUS PROJECTS.
Kits of parts available se follows -

NOME SENTINEL INTRUDER ALARM
116schonic Components with me 113.75

SNAP INDICATOR
All comments but not case or battery 765.

WINDSCREEN WIPER CONTROL
Compeer eta Including metal for chamois IS.

VI
RECORD PLAYER

aornpenorth. but not cam. londtheaker.
record deck or pick-up 116411

DEMO DECK
Components se list 11.71 POST PAID

ZZ X
Electronic parFUts InclBOuding box 111.111.

PHOTOGRAPHIC COLOUR
TEMPERATURE METER

ilectrenic componesth lees me 111416.
ASTRON RADIO

All electrode parts less cam
REMOTE TEMPERATURE COMPARATOR

AB electronic tarts lees use stii.
ELECTRO LAUGH
Parts less me U

TRANSISTOR MICROPHONE
All parts 11.70
AUTO ALERT

All electronic parts and metal bracket U-N.
RAIN WARNING ALARM

All electronic parts and Math 11-10
WA -WA PEDAL

All electronic parts MM.

MAINS TRANSISTOR POWER
PACK

D440401 to operate transistor seta and amplifiers.
Adjustable output Iv., 9v., 19 volts for up to
SOMA (Mee B working). Take. the plane of any
of the ft/lowing batteries: PM. PPS, PP4. FF3.
PP7, PPS and Men. Kit comprisse: maim
trandoriner rectifier, ommtkthg and load resistor.
condensers and inetractions. Real snip at only
SIth plus 18p protege.

MICRO SWITCH
6 amp changeover Sp each, 51
do. IA amp Model 111.1 sack ornib dm

CAPACITOR DISCHARGE CAR IGNITION
This system which has proved to be acumingil
efficient and reliable was fist deer abed In theWlre-
lees World about a year ape. We can supply kit of
parte for Improved and even more efficient moon
P.W. June). price MSS When ordering please

state whether for positive or negative velem.
Plus 309 poet.

RADIO STETHOSCOPE
BMA way to fault Ond-traces signal from antal
to ellesiowt-when Mimi stops you've found the
bath Use it en Radio, TV.
madam anything - corn-
=714...comPriese two special

and all parts inclu-
ding probe tube and crystal
earpiece. 111 -twin MM-
.* Mead of earpiece 76p
extra post and the. 10p.

STANDARD WAFER SWITCHES
Standard size 11' water -sliver -plated 6 -amp contact.
standard f' spindle r long -with looking washer and not

No. of Poles 2 way 3 way 4 way 6 way 6 way 8 way 9 way lOway 19way
1 pals 40p 407 40p 40p 40o 405 40p 40p 405
2 poke 40, 40" 402 409 40P 401) 100 70p 705
1 pole. 40p 40p 400 401: 709 705 70P Sip SAP
4 poke 400 400 400 70o 702 70o 700 01.30 11 20
o poles 40p sop 702 700 110 500 961: 71 45 01 1.1.

poke.. 40p 'Op 70p 70p boo sic Sig 11. 70 /I 70
7

P1,. 7
70e 70p 70e 902 El 20 11 20 E. 20 11 16 11 We

0ro 70p 705 50p 41 20 01'20 11 /0 KB RC IR 28
I p. I.. 701 70p 16p Bap_ 11.45 11 .40 SI 46 62.46 22.41

1.0 p. -Len 70p "Oe sit 11 -10 61.46 11.46 51.46 0.2 70 62-75
11 i.Ie. 700 96p 910 11.50 51 70 11.70 11.70 El 0.6 12 -OS
12 poke. 70p 94p 969. 11.10 11.70 11.70 11.70 LS 20 SE BP

TANGENTIAL HEATER UNIT
Thu beater unit Is the very latest type, meet
efilcient, and quiet running. le se fitted In Homer
and blower heaters costing 115 and more. We have
a few only. Comprises motor, Impeller, 20W
element and 1kW cement allowing switching I.
2 and 3kW and with thermal safety cut-out. Can
be fitted into any metal line case or cabinet. Only
need control switch. 13 -SO. slew Model as above
except 2 kilowatt. IS -GO. Don't miss this. Control

Switch Up. P. A P. 40p.

THIS MONTH'S SNIP
MULLARD AUDIO AMPLIFIER

MODULE
Use 4 tranalleton, and has an output of 750mW into
8 ohms speakers. Input suitable for crystal mkt or

operated. Sire 2' long x It' wine
x 1' filth

SPECIAL SNIP PRICE SOP each 10 for 15.

POCKET CIRCUIT TESTER
Test continuity for any low resistance circuit
house wiring, car electric. Test polarity of diodes
and rectifiers. AM ideal size for conversion to signal
Infector (circuit supplied), SOp or 2 for 60p. PM paid.

SOIL MOISTURE METER

DARKROOM TIMER

SIGNAL INJECTOR
sad other featured project.. To receive these kits quickly send quoted appro:.
price and any change due will be refunded.

INTEGRATED CIRCUIT BARGAIN
A parcel of integrated circuits made by the famous Plessey Company. A cum
lo-o-lifethne offer of Micro -electronic devices well below cost of manufacture.
The parcel contsine 6 ICe all new and perfect, Mt -grade deviee, definitely not
mo-standard or seconds. 4 of the IC. are single silicon chip OP amplifiers.
The 6th is  monolithic NPN matched pair. Regular price of parcel well over N.
Pull circuit details of the IC. are included and in addition you will receive 
list of many different ICs available at bargain prices Sig upwards with circuits
and technical data of each. Complete parcel only SI post paid.
DON'T MISS THIS TERRIFIC BARGAIN.

BATTERY CONDITION TESTER
Made by Mallory but suitable for all batteries made by
Ever Ready and others, most of which are zinc carbon
types but also mercury mensane.er -Mead -sk3. er oxide
and alkaline batteries may be tested. The teeter pule 
dummy load on the battery and the meter scale indicates

Athe condition depending upon winch section the pointer
rests. The section reads -replace- "weak" or "good". The
tester Is complete in Its cam size If' x Or x with hod.
and prods. Price 1F76 plus 20p poetess.

Where pottage is not stated then ceders over
111 are post ITOS. Below add SOP. Semi-
conductors add Sp post. Over SI post tree.
S.A.B. with enquiries pima.

THERMOSTATS
Tree °A° 16 amp. for controlling room heaters,
g reenhouse., airing cupboard. Has spindle for
pointer knobs. Quickly adjustable from so -err.
Ws Calibrated dial /Op extr. Suitable box for
wall mounting 121e.
Tym 'qt. 15 amp. This Is  17in. Mg rod type
made by the famous Stun& Co. Spindle adjust.

this from 50-550°F. Internal mew
alters the setting to this could be
adjustable over 30. to 1000.F. Suitable

for controlling
furnace, oven,
kiln, Immersion

heater or to make Game-stat or fire
alarm. UP plus 125P Post and Insurance.

Type "D" We call this the Iceolat se it cuts in and
out at around freezing point, 2:3 amps. Has many
use. one of which would be to keep the loft pipes
from freezing. If a length of our blanket wire (le yd
60g) Is wound round the pines. 401.
Type "Ile. This is standard refrigerator thermo-
stat Spindle adjuatmente cover normal refrigera-
tor temperature. 110p.
Type Clam encased for controlling the temp.
of liquid -particularly those in glaze tanks, vats
or sinks -thermostat is held (half submerged) by
rubber sacker or wire clip -Ideal for fish teethe -
developers and chemical baths of all type.
Adjotable over range 00' to 150.P. Price Sep.

TREASURE TRACER
Complete Kit (except wooden
battens) to make the metal
detector se the circuit in Practical
Wireleas August lame. MS -96 plus
20p poet and Insurance.

DRILL CONTROLLER
NEW IKW MODEL
Electronically changes

speed from aPProld
mately 10 revs. to
maximum. Pull = at7

control. Kit includes 2
all speeds by

parts, case, everything and
full Instructions. 51 .60 plus I7P

poet and Insurance. Made up
model also available. WU plus

13p post and p.

HIGH ACCURACY THERMOSTAT
tiers differential comparator LC. with thermister
se probe. Designer claims temperature control to
within 1/7th of  degree. Complete kit with power
pad[ 16 -SO.

AUTO -ELECTRIC
CAR AERIAL
witn dashboard control switch -fully
extendable to 40In. or fully retractable.
Salable for 12.. positive or negative
e arth. Supplied complete with fitting
Instructions and ready wired dashboard
switch. 16.75 plus 23p post and Ins.

AUTO-LITE
as circuit In Practical Wireless Klt of parts 11 PO
post paid.

TOGGLE SWITCH
3 amp. 250v. with fixing ring 71p each, 76p des.

CAR ELECTRIC PLUG
Fits In place of cigarette fighter.
Useful method for making a
quick connection into the oar

electrical system. Sitp each or 10 for a ti.
ROCKER SWITCH
13 amp self -Map into an oblong hole.
size approximately 1' X ! SP each.
10 tor 645.

MAINS RELAY BARGAIN
Special this month are some single,
double and treble pole changeover
relays. Contacts rated at 15 amps.
Operating coil wound for 240V A.C.
Good British Make. Ex -unused
equipment. Size approx. 15' x 1'.
Open construction
Single pole Slip each 10 for 1111

Treble pole Up each 10 for IS LI

BALANCED ARMATURE

noUNIT Boa
no.

ohm, operate. speaker or M M-O
phone, so awful Is intercom or similar 0
&m it. Up each13-60 doz.

2fkW FAN HEATER
Three position seriteldng to
suit change. in the weather.
Switch up for full heater (74

VI), switch down for half heat
(1OER), switch central blows
cold for summer coolies-
adltotabis thermostat acts as
auto control and safety cut-
out. Complete kit N'75,
Post and Ins. 38p.

J. BULL (ELECTRICAL) LTD.
(Dept. E.E.) 7 Park Street, Croydon CRO IYD

Callers te : II12/11 Tamwertle Read, CROYDON
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Everyday Electronics Classified 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 Classified Advertisement Department, "EVERYDAY ELECTRONICS," I.P.C. Magazines Ltd., Fleetway House,
Farringdon Street, London EC4A 4AD.

53. AERIALS by D.J.W. Siobbetna. PrOVIC01 Work. 110 poses . . . . .

54. ELECTROACOUSTICk MICROPHONES, EARPHONES AND LOUDSPEAKERS. 300 pages LA.50

Sand S.A.E. for 'FREE' List of Practical and Technical Books on Rada & TeNvision now mailable to -

BELL'S TELEVISION SERVICES
Albert Place, Harrogate. Yorkshire. Telephone 0423-86844

SERVICE SHEETS

* Service Sheets and Manuals
COVERING RADIO*, TELEVISIONS. TAPE RECORDERs. RECORD PLATERS, ETC. FROM HMI GP -TO -DATE
FROM 40P. EACH - 11571 SERVICE SHEET INDEX LIST 209. - S.A.E. WITH ENQUIRIES PLEASE

4 NEW BOOM 11 PUSLICATIONS is Ma 4. Post
43. UNDERSTANDING THE SEMICONDUCTOR by C.N. Matthews. 178 Poem CI 00 10p

44. TRANSISTOR AMPLIFIERS FOR AUDIO FREQUENCIES by T.Roddan. 264 Poem C2.30 20P

45. PHOTO -ELECTRONIC DEVICES by .1.13.Dance. 165 Poem C2.10 23,
46. AUDIO AMPLIFIERS by Date Publications Ltd. 121 popes 10.5.5

47. RAPID SERVICING OF TRANSISTOR EQUIPMENT by G.J. King. 160 PIP. £1.50

48. BEGINNER'S GUIDE TO ELECTRICITY by Clement Bro., Assoc.Brit.I.R.E . C1.00

49. BEGINNER'S GUIDE TO ELECTRONICS by Terence L. Squires. AMIERE £1.00

M. BEGINNER'S GUIDE TO TRANSISTORS by .I.A. Reddihough . . . . C1.00

51. PRINC1PL ES OF SEMICONDUCTORS by M.G. Sammie. BSo.CEng.FIEE. 156 11.1*. 11.30
52. THE PRACTICAL AERIAL HANDBOOK by G.J.King. 232 pages . . . C2.70

1.0.65

0p1

15p
10p
10p
10p
15p

20p
10p

30P

RECEIVERS and COMPONENTS
JEF ELECTRONICS

WE SUPPLY
NEW - BRANDED - GUARANTEED

Microcircuits, Transistors, Rectifiers,
etc. at highly competitive prices.
SN76013N (like super IC12!)-£1.50;

741-36p; 2N3055 -50p; 1N4002 -4p.

SPECIAL OFFER! 2W AUDIO AMPLI-
FIER AND PRE -AMPLIFIER COM-
BINED MICROCIRCUIT -£1.00 only
including full instructions and postage

and packing.

(E.E.3) York House, 12 York Drive,
Grappenhall, Warrington, WA4 2EJ.

Mail Order Only. C.W.O. P&P 7p per
order. Overseas 50p. Money back if

not satisfied.
LIST FREE ON APPLICATION

DO -IT -TO U RS ELF ... we stock a large range
of audio and electronic components at very com-
petitive prices. e.g.: Chassis speakers, cross-
over networks. hi -fl speaker kits (Wharfedale
16 Peerless), BAF sound absorbent, speaker
grille fabrics, inductors, resistors, electrolytics

ble and polarised). transistors, etc.
Send for FREE list. (2 x 3p stamps for fabric
samples.) Mail-order ONLY. No callers please.

COMPUTER PANELS 5-BC108, DIODES. 16p. poet 51,
1-60p, Poet 10p. AMERICAN PANELS TOTAL AT
LEAST 00 TRANSISTORS. FIRST GRADE COM-
PONENTS. 1-56p, Poet 10p. ASSORTED PANELS
6-760, Poet 15p. UNIT WITH 4 LAS POT come Plea
11 2% CAPACITORS 60p, Poet 12p. SINGLES SOp c.p.
ORM ON PANEL EX EQUIPT. Shp c.p. FERRITE
ROD 7 s 1 Ulp, Poet 8p each. Poet for 5 27p. ICs 7400
SERIES OA PA1111141) 10-75p, Poet lop. 'FALL 0111'S'
5-10p, Poet 3p. COPPER CLAD PAXOLIS SINGLE
BIDED 8 x 5. 10y. Poet 5p each, 13 s 111,30p, Poet 8p
each. SMALL SYNCHRONOUS MOTOR WITH GEAR
TRAIN 200-250V. SOp cp. ELECTROLYTIC' 5,000
MFD, 25y. 40p c.p. IN POSITIOk SIEPP11111 bWITCH
AC MAINS OPERATED, WITH MAINS RESET. sop.
Poet 12p. BANE 10 WIRE ENDED 11E0115 SOp. Post 7p.
ASSORTED TRIMPOPS. PRESETS AND MIX. POTS
15-50y cp. ASSORTED POTS SPINDLES SINGLE
AND GANGED 15-60p c.p. TRANSFORMER IN DIE
CAST BOX MAINS PRIM. SEC 26-0-26 AT 0.65 AMP
OR 2 s 13V. SI. Poet 25p. SEND LARGE S.A.E. FOR
LIST OF PANELS, ETC.

Mb ASSORTED PANELS 750 cP
CONTAIN RES. CAPS, DIODES INDUCTORS, ETC,

J.W.B. RADIO
76 HAYFIELD ROAD. SALFORD S. LAICS

MAIL ORDER ONLY

SERVICE SHEETS (1925-1971) for
Televisions, Radios, Transistors, Tape
Recorders, Record Players, etc., by
return post, with free Fault -Finding
Guide. Prices from 5p. Over 8,000
models available. Catalogue 13p.
Please send S.A.E. with all orders/
enquiries. HAMILTON RADIO, 54

ondon Road, Bexhill, Sussex. Tele-
(ihone: Bexhill 7097.

PRINTED CIRCUITS
MAKE YOUR OWN printed circuits.
Industry use etched printed circuits
boards because they are the cheapest
and most flexible method of mounting
components. Now you can make your
own. Send £1.20 for your kit today
(FREE to circuit diagrams for exp
mentingw) to SPECIALIST ELEC-
TRONICS, P.O. Box 39, 2 Woodland
Avenue, Brentwood, Essex.

EDUCATIONAL.
ENGINEERS -get a technical certifi-
cate. Postal courses in Engineering,
Electronics, Radio, T.V., Computers,
Draughtsmanship, Building, etc. FREE
book from: BIET (Dept. H.23) Alder-
maston Court Reading RG7 4PF.
Accredited by CACC.
TECHNICAL TRAINING in Radio, TV
& Electronics through world-famous
ICS. For details of proven home -study
courses write: ICS (Dept. 566), Inter -
text House, London, SW8 4UJ.
Accredited by the CACC.

MISCELLANEOUS
RECORD TV SOUND using our loud-
speaker Isolating transformer. Pro-
vides safe connection to recorder.
Instructions included. £1 post free.
CROWBOROUGH ELECTRONICS
(E.E.), Eridge Road, Crowborough,
Sussex.

1TICilITTM
electronics

1972 CATALOGUE
20p. post free

58 FORTIS GREEN ROAD, LONDON NI0 INN

INDISPENSABLE GUIDE for Hi-Fi
equipment; buy Audio Supply's new
100 page photographically illustrated
catalogue (60p). Fair cash terms and
service. Our associates manufacture
records from customers' tapes. Specify
requirements to Sound News, 18 Blen-
heim Road, London, W4 1ES.
UNIMIXER 4S mono/stereo mixing
unit £45. Recent reviews, specs. from
manufacturers; Soundex Ltd., 18 Blen-
heim Road, London, W4 1ES.

NO NEED TO WORRY ABOUT
A TRANSMITTING LICENCE

because this GPO approved transmitter/
receiver kit does not use R.F. and you can
get one easily. Your transmissions will be
virtually SECRET since they won't be heard
by conventional means. Actually it's TWO
KITS IN ONE because you get all the
printed -circuit boards and components for
both the transmitter AND receiver. You're
going to find this project REALLY FUN -
TO -BUILD with the EASY -TO -FOLLOW
instructions. An extremely flexible design
with quite an AMAZING RANGE -has
obvious applications for SCHOOL PRO-
JECTS, LANGUAGE, LABORATORIES,
SCOUT CAMPS, etc.

GET YOURS! SEND ES.50 NOW
S.A.E. for details

TO: BOFFIN PROJECTS'
DEPT. KEE.
4 CUNLIFFE ROAD,
STONELEIGH, EWELL, SURREY

PROFESSIONAL CONTROL PANELS

with MEM=
MAKE YOUR OWN PANELS IN PERMANENT,
ANODISED. SELF-ADHESIVE ALUMINIUM.

NO SPECIAL EQUIPMENT NEEDED.
EASY TO FOLLOW INSTRUCTIONS. CHOICE
OF SILVER ON BLACK. RED, BLUE. GREEN.
TRIAL KIT (36 sq. in.) .. 11.28 carr. pd.
No. I. KIT (54 sq. in.) .. -SS carr. pd.
No. 2. KIT (72 sq. in.) .. 1.219 carr. pd.
MPE Ltd., D pt D.E. Bridge St. Clay Cross, Derbys

Build your E E circuit on a

Printed wiring board for transistor circuits
EE Windscreen Wiper Control
EE FUZZ Box
EE Astron Medium Wave Receiver
EE Remote Temperature Comparator
EE Transistor Microphone
EE Electro Laugh
EE Waa-Waa Pedal
EE Ron Sensor

-Type 1B
-Type 1A
-Type IA
-Type IA
-Type IA
-Type 2A
-Type SA
-Type IA

Also suitable for other P.E.,P.W prcts
S.R.B.P. FIBREGLASS

1A 15,,
2A 281:
35 361,

5A 52p

2A5 28p 1B lap 2B5 34p
IAS 44p 2B 34p IBS 52p
6A5 60p 3B 43p BBS 72p

10AS 90p 5B 62p IOBS£1.10

NIi6 Electronics
DEPT. NBAE, P.O. BOX 11, ST ALRANSIERTS

12 VOLT
FLUORESCENT LIGHTS

_to

Beat Power Cuts, 12 ins 8 watt Tube, ideal
for Caravan. Tent, Emergency Lighting, etc.
Fully Transistorised, Low Battery Drain.
With ON/OFF Switch and 12V Socket to

run other Lights or 12V Equipment.
Unbeatable at 23,30

post paid
or in kit form £2,90
Loop to construct
SALOP ELECTRONICS Callers welcome
12 Wyle Cop
Shrewsbury, Sh ire Large S.A.E. for lists
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JOHN SAYS...
RING MODULATOR by Dewtron is
professional, transformerlen, 5- inor,
has adjustable FI/F2 rejection. Module O.
Unit £8.90. WAA-WAA Pedal kit of all
parts, incl. all mechanics & instr. Only
12.95. AUTO RHYTHM from Dewtron
modules. Simple unit for waltz, foxtrot
etc. costs /WOO in modules. SYNTHE-
SISER MODULES and other miracles.
Send ISpfor illust. list.
D.E.W. Ltd., 254 Ringwood Road,
Ferndown. Dorset.

A CATALOGUE
Is the first step to a successful electronic
building project. Beginners and experts
alike can select their needs from a cata-
logue which shows the wealth of Profes-
sional components distributed by R S
Components Ltd. (formerly Radiospares).
Every Radiospares item specified in con-
structional features can be supplied, just
as quickly as the postman can get to your
home.

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 CATALOGUE
TO _

CELECTRON-E
MAIL ORDER ELECTRONIC COMPONENTS

P.O. Box No.
Llantwit Major, Glamorgan CF6 9YN

EX COMPUTER PRINTED CIRCUIT PANELS
21n x 41n packed with will -conductors /11111 111
Quality resistors, capacitors, diodes. etc. Our
price la bonito 60p. P. a P. 711. With a guaran-
teed minimum of 35 t monist... Data on
transistors Included.
SPECIAL BARGAIN PACE. 25 board. for 11,
P. A P. ittp. With a guarantewl mini 000000 it it $5
translators. Data on tratudatore Included.

PANELS with 2 power trim/11814gs similar to
0C28 on each hoard -components 2 boards 14
(Knit &Op, I'. 4 P. rip.

9 Oak 3 0/110, 3 Pot Cures, 26 Resistors. IS
Capaeltora, 3 GET 872.3 1tET 87211, I liKT 875.
All long leaded 011 11010.14 13111 X Cll. 4 for H.
P. a P. 25ii.

7090 OPERATIONAL AMPLIFIER TO5
si lead 1.1'. I off 50p. 50 off 35p.

100 oft SOp.

250 MIXED RESISTORS 62p
I a ( watt.

150 MIXED HI STABS 62p
I. I A I watt 5% A better.

QUARTZ HALOGEN BULBS
With long lead.. 125' 55%V for car spot lights,
projectors, etc. 50p each. I'. A I'. 511.

OPO EXTENSION TELEPHONES
with dial but without bell. Wench. P. it P. 301..
11.76 for 2. P. a P. 30p.

BARGAIN RELAY OFFER
tilligle pole change or silver contacts 259 to
SOS'. 2 3k 0 coll. 8 forv 50p. P. a P. 51,

KEYTRONICS mail order only
44 EARLS COURT ROAD

LONDON, W.8 01-478 8499

BODINE TYPE N.C.I.GEARED MOTOR
eim (Type I) 71 r.p.m.

R
Torque 10Ib. inch.

2/1 r.p.m. Torque 20Ib
I VARIABLE 0.260V

All Types (and Spares)

INPUT 230,140V a.c. 50,60 OUTPUTe ible. (/70th h3.
SO cycle, 0.38 amp (Type ) i

inch, Reversible. I/130th I from i to 50 amp from stock.
hop., 50 cycle, 018 amp. SHROUDED TYPE

"As new" condition. Input voltage of motor I I amp, L7.00 2.5 amp, LI1.05
I ISV a.c. Supplied complete with trans- S amp, 0145
former for 230/240V a.c. input. Price, either 10 amp, 11240 20 amp. L49.00
type 43.15 plus 35p P. & P. or less trans -1 IS amp, 125.00 25 amp, 158-00
former 12.13 plus 27p P. & P. 37.5 amp. L/32.00 SO amp, 198-00

T D T.'" 12 VOIC MOOR ''. ''.. All plus £I -0O care, where not specified.
- OPEN TYPE (Pend Mounting) I amp. 44.75.Powerful I amp. RE-

I amp. 17.00 2k amp. 8.11.05. Carr. 40p on open type.

VARIABLE VOLTAGE TRANSFORMERS

VERSIBLE motor.
Speed 3,750 RPM com-
plete with external gear
train (removable) giving final
speed of aqprox. 125 RPM. Size
4k x 2rdia. Price 95p inc. post.

230Y/240Y COMPACT ...r
SYNCHRONOUS

r..."...41, I
ohm,

WATT. 1 ohm, 10A; 5 ohm, 4 7A
10 ohm, 3A; 15 oh, 2A. SO ohm 1.4A

'1,..._,111_3' 100 ohm. IA; 250 ohm, O.7A. 500 ohm' 1.._
GEARED MOTORS 17.-kp 045A; I Id), 2130 mA; 1.S ki).230inA; 1.5 kit. 2A, 5 kll, 140
Manufactured by either Sangamo, lia,,ticn or mA. Diameter 3kin Shaft length kin, dia. n on. All at LI.50
Smith. Built-in gearbox. each. P. & P. Sp.

I R.P.M. cw I R.P.H. Afcw 10 R.P.H. A/cw 50 WATT. I /5/10/25/50/100/250/50011/15/2.5/5k0. All at
2 R.P.H. cw 15 R.P.H. A /cw LI.12 each. P. 8, P. I I p.

60 R.P.M. cw 3 R.P.H. A/cw 20 R.P.H. cw 35 WATT. 10/25/50/100/250/500/1/15/25/35/5kr1. All at
6 R.P.H. cw 30 R.P.H. cw 7Sp each. P. & P. 150

cwx-- Clock wise.
New= Anti -clockwise rotation.
Fraction of makers' price. All at 75p incl. P.

wm. swim
G.E.C. 12 WAY IS AMP.

NEW in aker's 00°'CONNECTORS
carton. WO"BAKELITE 11.25
per doz.
FLEXIBLE /I .50 per doz. Post
Paid (Minimum I dos.)

mow MEM MEIN =MI
PROGRAMME TIMERS
(Mfr. by 'Magnetic - -
Devices Ltd.')
240v A.C. 5 r.p.m
'Crousee motor.
Drives 15 cams, each
operating a 10 amp clo
micro switch. Cams are indi-
vidually variable, allowing innumerable combi-
nations. Ideally suited for machinery control,
automation, etc. Also in the field of enter-
tainment, for chaser Ii/ his, animated displays,
etc. NEW PRICE: 15-75. P. & P. 25p.

 

 -

Easy to build. Solid State. Two full
octave (less sharps and flats). Fitted
hardwood case. Powered by two
penlite IkV batteries. Complete set
of parts including speaker, etc.,
together with full instructions and 10
tunes. Price 43.00. P. & P. 22p.
50 in 1 ELECTRONIC PROJECT

KIT
50 easy to build Projects. No solder-
ing, no special tools required. The
kit induces Speaker, Meter, Relay,
Transformer, plus a host of other
components and a 56 -pate instruction
leaflet. Some examples of the 50
possible Projects are: Sound Level
Meter, 2 Transistor Radio, Amplifier,
etc. Price £7.75. P. & P. 30p.

CRYSTAL RADIO KIT
Complete set of parts, including
Crystal D.ode, Ferrite Aerial, Drilled

I. Chassis, and Personal Ear Piece. No
11 soldering, easy to build, full step by

step instruction. LI.75 inc. post.

+11.-10,1,11,,

ORGAN KIT
ELECTRONIC

I
I I
t I

t I

1 I

t I
1

I I

1

VENNER Electric Time Switch
200/250V Ex. GPO. Tested. Manually (.7.2,
set 2 on, 2 ofl every 24h. Override
switch: 10A 12-75. ISA 13.25.
20A L3.75. P. & P. 20p. Also c
available with solar dial ON dusk, 90.
OFF dawn. Price as above.

ww, awe. sm.
MICRO SWITCH
5 amp c/o contacts.
Fitted with removable
push button assembly.
Ex. P.O. 20 for LI Inc. post. tMi - -Trder 20) I we= tow tiw imsis osm imot wow

11111, 1111 11111
"HONEYWELL" LEVER 230 VOLT A.C. SOLENOID OPERATED
OPERATED MICRO SWITCH I L.P. VALVE

Will handle liquids or gases up to 7 p.s.i.
I Forged brass body, stainless steel core and

spring. 4" b.s.p. inlet/outlet. Precision made,
British mfg. Price 01.75. P. & P. 20p.
Special quotavon for quantity.

uperior I ua ity remslon ale

NEW POWER RHEOSTATS

STROBE' STROBE! STROBE!
131.001 a Strobe Unit, using the latest type Xenon white
light flash tube Solid state timing and triggering
circuit. 230/250V at. operation
EXPERIMENTERS' ECONOMY KIT
Speed adjustable I to 36 Flash per sec. All electronic
components including Veroboard S.C.R. Unijunction
Xenon Tube and instructions L630, plus 25p P. & P.
NEW INDUSTRIAL KIT
Ideally suitable far schools, laboratories, etc. Roller tin
panted circuit. New trigger coil, plastic thyristor.
Speed adjustable I-130 f.p.s. Price 11040. P. & P. 50p.
HY-LYGHT STROBE MK III
This strobe has been designed and produced for use in
large rooms, halls and the photographic field and
utilises a silica plug -on tube for longer life expectancY,
printed circuit for easy assembly, also a special trigger
coil and output capacitor. Speed adjustable 0-30 f.p.s.
Light output apprise 4 joules. 111.00. P & P 50p
SPECIALLY DESIGNED. FULLY VENTILATED
METAL CASE, Including reflector, L400 P. & P. 45p
Post paid with kit.

THE 'SUPER' HY-LYGHT KIT
Approx. four times the light output of our well proven
Hy-Lyght strobe. Incorporating
 Heavy duty power supply.
 Variable speed from 1-23 flash per sec.
BS Reactor control circuit producing an intense white light.
The brilliant light output of the "SUPER" HY-LYGHT
gives fabulous effects with colour filter.
Never before a Strobe Kit with so HIGH an output at so
LOW a price. ONLY £20 plus 75p P. & P.
ATTRACTIVE, ROBUST. FULLY VENTILATED
METAL CASE specially designed for the Super
Hy-Lyght Kit including reflector 17.00 P. & P. 45p.
7 -inch POLISHED REFLECTOR
Ideally suited for above Strobe kits. Price S3p, P. & P.
13p or post paid with kits.

RELAYS New SIEMENS PLF-SSEY, etc. Miniature
Relays at competitive prices.

I 2 3 1 4 I 1 2 3 4

45 6-9 2 HD PI 50p 700 15-35 2 c/o HD 73p
1135 12-18 4 c/o 73p 700 16-24 6M 65p
280 9-12 2 cfc. 73p 1,250 24-36 4 c/o 63p
600 18-32 4 c/o 71Ip 2,500 36-45 6M 63p
700 16-24 4M 2B 63p 2,400 30-48 4 c/o SOp
700 16-24 4 c/o 711p 9,000 40-70 2 c/o 5op
700 12-24 12 c/o 63p 15k 135-110 6M 50p
(I) Coil ohms: (2) Working d.c. volts; (3) Contracts; (4 Price
(HD) Heavy Duty. All Post Paid. 'Including Base.
12 VOLT D.C. RELAY

Three sets clo contacts rated as 5 amps. 7Sp incl. P. & P.
(Similar to illustration below.)
'DIAMOND H' 230 VOLT A.C. RELAYS
(UNUSED)
Three sets c/o contacts rated at 5 amps,
Price: SOp P & P 10p, (100 lots 140,00 incl.
P & P.)
'KEY SWITCH' 230 VOLT A.C. RELAYS
One set c/o contacts rated at 7-5 amps. BOXED. Price: 40p.
P & P Sp .(100 lots 02.00 incl. P & P.)

15 amps. 250 volt
A.G. c/o contacts.
NEW in maker's
Carton. Price: 10
for L1.90 incl P & P.

SERVICE TRADING CO
All Mail Orders -Also Callers -Ample Parking Space

Dept. E.E. 57 BRIDGMAN ROAD. LONDON. W4 SBB
Phone 01.495 1560 SHOWROOM NOW OPEN PION,-FRI.

Personal callers only. Open Sat.

9 LITTLE NEWPORT ST.
LONDON WC2H 711 01-437 0579
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E11.0112 NEW
GUARANTEED

SEMICONDUCTORS & COMPONENTS
SOLE AGENTS FOR SOLID STATES DEVICES INC., (USA). IN U.K.

RETURN OF POST
SERVICE

20301 10p 2103404 3210
20302 POD 2103405 450
20303 20p 2193414 220
20306 4210 2103415 220
20308 30p 2103416 3710
20309 3130 2193417 870
20371 15p 2103570 £1.25
20374 20p 2193572 9710
20361 2210 2103803 270
251404 220 2193808 2710
220696 10p 2N3807 220
2N697 17p 2103702 110
210808 25p 2573703 10p
251708 124p 2193704 lip
210705 121p 2103705 10p
210708 15p 2N3706 09p
210709 6210 25/5707 lip
2107111 25p 2513708 07p
951726 30p 2N3709 09p
219727 30p 2103710 09p
211914 170 2N3711 120
210916 170 2103715 1125
210918 300 2103718 £1.30
2N929 2210 2N3791 £2.08
2N930 270 2N3819 350
2101090 2.210 2N5823 970
2101091 220 2102854 270
9E1131 25p 2103854A 270
2N1132 15p 2103053 270
2101302 1710 2N3865A 8130
2101303 170 2108858 800
2111304 220 2 N3856A 380
9101305 2210 2103858 UP
9201308 210 2113858A 800
2201307 25p 2513859 2740
2101308 300 2103859A 8210
2191309 30p 2103860 800
9511307 170 2103868 11.50
9191813 250 2E3877 400
2101631 35p 2513877A 40p
2511632 30p 2103900 371p
2291838 271 p 9103900.4 40p
2101639 270 2103901 9710
21116718 11.00 2103903 Up
2101711 250 2103904 350
2101889 820 2513905 870
220893 870 2103906 1171 p

9512147 1120 2N4008 171p
2192148 571 p 2294059 lop
2102180 570 2194060 120
2192193 400 2104081 120
2112193A 420 2104082 120
2N2194A 313p 2194244 470
9N2217 271 p 2N4283 1710
2192218 23p 2104288 170
2192219 230 2104287 1710
2192220 00 2104288 1710
2112221 25p 2194289 1710
2E2222 1100 2194290 120
2102270 4710 9194291 170
2E2297 80p 2194292 120
2102388 1710 9194303 4710
2102389 17f p 2195027 520
2102369 17f p 2E5028 570
2102410 454p 2515029 470
2102483 170 2575030 450
2102484 820 2575179 124p
210039 121p 2195174 5210
2112540 2210 2195175 52i0
2519813 850 2N3176 45p
9N2614 80p 2105232 30p
2192648 524 p 2N1242 41p
2192896 1121 p 2295248 410
210271I 05p 2105249 670
2102712 05p 2105285 13.21
2199713 2710 2N1286 25.75
9102714 80p 2515267 11.621
2102865 624p 2105303 370
2102904 800 2105308 400
2N2904A 324 p 2105307 8710
282903 371p 2105308 370
2102905A 400 2105309 8211.
2102908 15p 2515310 404p
2N2906A 2710 2N5314 274p
2512907 30p 2295355 270
2102923 16p 2N1356 820
2N2924 110 2N5385 470
2202926 15p 2105388 821P
2102928 2N1387 571p

Green 14p 2513457 870
Yellow 110 28002 260
Orange 151p 28020 12.00

2N3011 300 28102 500
2103014 821p 28103 150
2103053 18p 28104 280
2103054 46p 28501 820
2103055 620 28502 85p
2N3183 )10p 28503 2710
2103134 30p 31083 40p
2103133 250 3141213 70p
2103138 211p 310140 770
2113390 Ebp 310141 720
2 N3391 10p 310142 55p
2103391A 30p 310143 rig
2103392 170 311152 870
2113393 15p R.C.A. Slip
2103394 15p 40030 560
2103402 120 40231 320
2103403 2210 40309 321p

Post & Packing I 1p per order. Europe 25p. Commonwealth (Air) 6Sp (MIN.)
Matching charge (audio transistors only) 15p extra per pair.

Prices subject to alteration without prior notice.

TRANSISTORS
40310 40p BC212L 13p 88128 11540
40311 85p BCY30 2710 B8 X80 8210
40312 470 BCY31 80p 118)(81 620
40314 370 BCY32 50p B8176 2210
40320 4710 BCY33 25p /38 X77 2710
40323 321p BCY34 30p B8 X78 270
40324 470 BCY38 40p BBY10 2710
40326 1171 p BCY39 60p B8Y11 2710
40329 30p BCY40 Sop BBY24 15p
40344 270 BCY42 15p BBY25 150
40347 571p BCY43 15p BBY26 1710
40348 521 p BCY54 112f p B8Y27 170
40380 4121p BCY58 220 /181/28 170
40381 4710 BCY59 2210 B8Y29 170
40362 5710 BM0 970 B81/32 2.51/
40510 320 BCY70 200 B8Y36 260
40408 5710 IICY71 1.5p BBY37 260
40407 40p BCV72 17 P B8Y28 2210
40408 5210 BCZ10 2740 BBY39 521P
40410 621 p BCZ11 424 p B8Y40 320
40487A 6710 BD110 111.1111 BBY51 320
40458A 35p BD121 65p B8Y52 BID
40600 571p BD123 1350 BBY53 3710
AC 107 30p BD124 801) B8Y54 40p
AC128 20p BD131 760 B8I/66 90p
AC127 25p BD132 850 081'78 4740
AC128 200 BDYIO 01.871 B8Y79 460
AC134 220 BDY11 111.613 B8Y135 5210
AC176 25p BDY17 11.60 B8Y90 570
AC187 611p BDY18 01.75 B8Y95A 120
AC188 3710 BDY19 21.971 /38W41 4210
ACY17 2710 BDY20 11.121 B8W70 2710
ACY18 25p BDY38 97*0 0111 760
ACY19 Up BDY60 11.15 C494 270
ACY20 15p BDY61 1145 C425 550
ACY21 15p BDY82 11.00 C426 400
ACY22 10p BF115 25p C428 370
ACY28 20p BF117 470 0744 800
ACY 40 20p BF163 371p D16P1 3710
ACY 41 15p 111,167 18p D18P2 40p
ACY44 40p 111.173 19p Dlit P3 3710
AD140 550 BP177 80p D16P4 400
AD149 570 /11,178 80p GET102 Sop
AD160 621 p 111,179 800 GET113 20p
AD161 3710 BF180 811p GET114 200
AD182 370 BF161 320 GET118 200
AF106 421 p BP'184 220 OET119 SOO
AF114 26p 10,165 4210 GET120 520
AF115 115p BF194 1710 GET873 120
AF116 25p BF195 15p GET880 80p
AP117 25p BF196 42)p 0E7'887 200
AF118 620 BP107 424p GET889 ESip
AF119 20p BF198 421 p GET890 220
AF124 220 11F200 520 GET898 110
AF198 200 BF224 lip GET897 1110
AF128 20p 2011225 19p GET898 15
AF127 170 BF937 SIP MJ400 111070
A F139 871p Bras 13p M3420 11.191
AF176 424p BF244 230 513421 111.151
AF179 7510 BFWOI 470 MJ430 21.051
AF180 511 p BFX12 12f p MJ440 950
AP181 424 p BPX13 11211) 1J480 970
A11299 420 BFX20 $0p MJ481 2125
AF279 471p BF X80 110p MJ490 1100
APRS° Ufp 11F)(42 370 5[3491 11.874
AF211 820 BPX44 870 MJ1800 12174
A8Y28 25p 111111.68 670 MJE340 6110
A8Y27 871 p 11FX 84 Up M3E520 60p
A8Y28 27fp BF X85 811p MJ F.521 730
A8Y29 274p BFX88 150 MPF102 4210
A8Y36 25p BFX87 flip MPF103 8710
A8Y50 250 BP)(118 15p MPF104 870
A8Y51 1124 p B11X89 610 MPF105 870
A8Y54 15p BFX 99A 70p MP83638 niP
ASY86 820 BFY10 32f p NKT0013 470
AU103 11.25 BFY11 420 NKT124 420
A8Z21 420 BFY17 224 p NKT125 270
BC107 10p 111,1(18 820 NKT126 271P
BC108 10p BFY19 810 NKTI28 270
BC109 lOp BFY20 11.60 NKT136 270
11C113 15p BFY21 420 NKT137 820
BC115 16p BFY24 450 NKT210 801.
BC118A 15p BFY25 050 NKT211 800
BC118 10p BP1/28 20p NKT2I2 800
8C,121 20p BFY29 50p NKT218 30p
BC122 20p BFY30 50p NKT214 2210
BC122 20p BFY41 50p NKT915 1110
BC128 20p IlleY43 820 NKT216 870
BC140 8710 BFY50 Bap NKT217 4110
BC147 113p IIFY51 EJ1p NKT219 30p
BC148 10p BF1/52 13p NKT223 2710
BC149 12p BF1/53 171p NKT224 050
BC152 170 BFY58A 570 NKT225 nip
BC157 20p BFY76 80p NKT229 309
BC158 110 BFY76 421p NKT237 810
110159 12p BPY77 571 p NKT238 261/
BC160 820 131,1/90 100 NKT240 5710
BC167 lip BFW58 270 NKT241 2710
BC188B 100 BPW59 Sop NKT242 200
BCI88C Up BFW80 ZIP NKT248 610
BC189B lip IIPX26 2145 NKT244 1710
BC169C 12p BPX29 21.80 NKT245 200
BC170 120 BPY10 1155 NKT261 200
BC171 15p BRY30 370 NKT282 80p
HC172 15p B6X19 170 NKT264 200
00175 220 1113X20 170 NKT271 EOp
80182 100 B8X21 874 p NKT272 POP
100183 09p 88X26 45p NKT274 200
BC184 lip B8X27 4710 NKT275 200

NKT281 270
NKT401 870
NKT402 90p
NKT403 76p
NKT404 620
NKT405 76p
NKT408 6110
NKT451 820
NKT459 62f p
NKT453 470
NKT603F32fp
NKT613F 320
NKT874F 301)
NKT877F 30p
NKT713 261.
NKT781 30p
NKT10419 30P
NKT10439

370
NKT10519

220
NK T20329

4710
NK T20339

870
NKT80111

770
NKT80112

970
NKT80113

21.12
NKT80211

950
NKTS0219

920
NKT80213

920
NKT80214

950
NKT80215

920
NKT80216

920
0C2 75p
0C2 50p

600
002 60p
0C2 50p
002 170
002 620
0C2
003 600
003 621p
004 1121p
0C4 16p
004 201)
0C43 1214
0C46 15p
0070 110
0071 120
0072 121 p
0074 82f p
0076 12f p
0076 1110
0077 800
0081 20p
0081D 120
0083 SOP
0084 Up
00139 3210
00140 1120
0C170 800
00171 80p
00200 40p
0C201 60p
00202 75p
0C203 42f p
00204 4210
OC905. 90p
00207 760
OCP71 420
ORP12 50p
ORP81 500
P346A 110
TI834 620
TI843 270
T1844 10p
T1845 lop
T1848 11p
TI847 110
T1848 120
T1649 120
T1850 17.0
T1851 120
TI852 121 p
T1863 22fp
T1860 221p
T1861 261)
T1882 271 p
TIP29A 600
TIP30A 600
TIP31A 620
TIP32A 76p
TIP33A

11 0210
T1P34A 11.05
TIP36A 12.20
TIPSOA 8368

rm. LOGIC I.C. NEW PRICES
1-11 12-24

8107400 0 00 0 18
8107401 010 018
8N7402 0 10 0 18
8117403 0 20 0 18
8N7405 0.20 0.18
8N7408 080 076
8517407 080 076
8107408 0.10 018
8107409 0-20 0 18
8E7410 010 018
8147411 023 051
0207412 048 045
8197413 0 40 0 38
8N7490 010 018
8197423 061 0 47
8517427 0.48 045
8117428 0.80 0.75
8N7430 023 016
8207432 0 48 042

1-11 12 24
1p Op

8197433 0.80 0.75
8207437 064 006
8197438 064 0.60
8107440 023 021
8N7441AN 087 083
8N7442 0.85 0.81
8517443 288 1.70
8107444 288 2.70
8107445 250 240
8107448 1.00 0.95
8517447 100 0.95
8 N7448 100 096
8107449 1 00 0 95
8N7450 010 018
8E7451 010 018
0517453 020 018
6N7454 020 018
8N7460 0-10 0 18
8107470 0.40 088

1 11 12 24
ly Ip

8107472 0 82 0 80
8N7473 0 43 041
8N7474 0 48 041
8N7475 0.45 044
8107476 0 45 0.44
EI107480 0.70 0.85
8N7481 1.40 1.38
8577482 087 0.81
8577483 087 082
8N7484 200 185

N7485 3.61 3.40
8197488 0.83 030
8117490 087 0.84
8517491@N 111 110
8N7492 0 87 084
8N7403 0 87 0 84
8107494 087 0 84
8107495 0 87 0 84
8107496 0.87 0 84

MULLARD SUB -MIN ELECTROLYTIC
C425 race, axial lead Op each
Values: (fsF/V): 084/84; 1/40; 1.8/25; 25/16; 2.5/84; 4/10; 4/40; 6/64;
64/8.4; 6.025; 8/40; 10/18; 10/44; 12.5/25; 16/40; 20/16; 20/84; 26/6'4;
25/25; 32/10; 32/40; 32/84; 40/18; 50/6.4; 50/25; 50/40; 84/10; 80/2.5;
80/16; 80/25; 100/6.4: 125/10; 125/16; 200/8.4; 200/10; 320/84.

SILICON RECTIFIERS
PIV 50
1A 8p 9p
3A 15p
6A
10A
15A
31A
1 amp and a amp are plastic encapsulation.

100 200 400 600
10p 11p 12p

nip
250 300 320

520 571p SOP 770
570 81fp 770 OOP
80p 90p 2100 21.25

800
15p
80p
Up
860
970
1150

1000 1200
100 --

971p 11125
1140 11.571
/250 -

DIODES & RECTIFIERS
I2034.4 lOp AA119 70 BAX16 1210 F8T3/4 220
120914 7p AA129 15p BAY18 170 0A5 17p
110916 70 AAZ13 120 BAY31 70 OAIO 20p
1104007 20p AA7.15 120 BAY38 25p 0A9 10p
1844 7p AAZ17 10p BY100 15p 0A47 Bp

18113 15p BA100 15p BY103 11p 0A70 7p
18120 lip BA102 Up BY122 470 0A73 10p
18121 14p BA110 25p BY124 15p 0A79 7p
18150 84 BA114 15p BY128 15p 0A81 sr
18131 10p BAIL!. 7p BY127 17p 0A85 10p
18132 12p BA141 17p BY184 57p OA90 7p
18920 7p BA142 17p BYX 10 220 0A01 7p
18922 Op BA144 12p BYZ 10 UP 0A91 7p
18923 12p BA145 17p BYZII 820 0A200 7p
18940 5p BA154 11p BYZI2 80p 0A202 lop

BAX13 Ip BYZ13 Up TIV307 50p

"SCORPIO" CAP
DISCHARGE IGNITION

SYSTEM
(As printed In P.E. Nov.

'71). Complete kit 110.00
P. & P. 50o.

BRIDGE RECTIFIERS
A PIV
1 100
1.4 140
2 of..

2 200
2 400

87p
57p
Up
41p
46p

A.
4

P14IV

4 400
8 50
8 200

400

600
70p
80p
610
80p

21-10

THYRISTORS (SCR)
PIV 7: 100 200 300 400
IA 150 270 370 40p 4710
4A 470 560 570 - 770
7A -- 870 9110 /11.1110
TIC47 0.6 amp. 200 PIV MP.
Also 12 amp. 100 PIV 76p
2N3825 at 111.121p

VERO BOARD
015 0.1

Matrix Matrix
21 x 31in 1710 20p
21 x 610 21p 24p
31 X 31in Sip 24p
31 /. 510 270 2711)

x 1710 (Plain) 85p
Vero Pine (Bag of 38) 20p
Vero Cutter 41p
Pin Insertion Tools (.1 and 15

matrix) at Up.

HEAT SINKS
&El x 4 x lin Finned for Two
TO -3 Trans., 48p. 4.8 x 2 x lin
Finned for One TO -3 Trans., 83p.
For 80-1, 20. For TO -5. lop
Finned. For TO -18, flp Finn -d

RESISTORS
Carbon Pilm

watt 5 1P.
watt 1%, 1p.

* watt 6 145
1w 2% NI 0 4p.
I watt 10%. ais.
2 watt 10%, 60.

OW. 1W & 2W
E24 Series.

OW @ OW
E12 Series.

MULLARD C280 M/FOIL
CAPACITORS
0.01. 0.029, 0033, 0 047 3p each
0088, 0'10 40 each
0.15, 022, 033 flp each
0.47 OP
008 llp
IMP 14p
18µF Sly
22µP sap

WIRE -WOUND RESISTORS
2.6 watt 5% (up to 270 ohms

only). 7p
5 watt& 5% (up to 8.2k11 only), 10
10 watt 5% (up to 25k(1 only).

lop

POTENTIOMETERS
Carbon:
Log. and Lin., kw ...itch, 16p.
Log, and Lin., with switch, 25p.
Wire.wound Pots (3W), 38p.
Twin Ganged Stereo Pots, Log.
and Lin .40p.

PRESETS (CARBON)
0.1 Watt BD VERTICAL
02 Watt 6p OR
0 3 Watt 7fp HORIZONTAL

THERM1STORS
R13 (8TC) 11.271 VA3705 95p
K161 (1k) 11p VA1077 SOD
?dullard Thermistore also in
stock. Please enquire*

Tel. 01-452 0161/213 A. MARSHALL & SON Snd 1 Sp for Comprehensive price lists CALLERS WELCOME
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£698(Overseas P. A P. ill Ins. 41p.

-s +alls-41-4VSMINIS,111.41,,a

POCKET

FIVEFIVE
3 Tunable Waveband.
MW, LW, Trawler Band

Ili extended M.W.
hand for easier tuning
of Luxembourg. etc.
7 stages 5 transistors and 2 diodes,,
supersensitive ferrite rod aerial, One
tone moving coil speaker. Attract', black and VW
case. Size Si x 11 x 311n. Easy build plans and
part. price list 100 (FREE with parts). Earpiece with
plug and switched socket for private listening 30p
.xtra.

Total building costs

Build yourself a TRANSISTOR RADIO

NEW! ROAMER 10 WITH VHF INCLUDING AIRCRAFT
10 TRANSISTORS. 9 TUNABLE WAVEBANDS, MW1,
MW2, LW, SW1, SW2, SW3, TRAWLER BAND. VHF
AND LOCAL STATIONS AND AIRCRAFT BAND
Built in Ferrite Rod Aerial for MW/LW. Retractable, chrome plated 7 section Telescopic
Aerial, can be angled and rotated for peak short wave and VHF listening. Push Pull
output using 000mw Transistors. Car Aerial and Tape Record Sockets. Snitched Ear-
piece Socket complete with Earpiece. 10 Tranaletors plus 3 Diodes. 8' x 31. Speaker.
Air Spaced ganged Tuning Condenser with VHF section. tolume on(o41. Wave Change
and Tone Control. Attractive Case In black with allver blocking. Size 9' x 7' x t'.
Easy to follow instructions and diagram.. Parts price list and easy build plans 30p
(FREE with parts).

Total building cost

£850
P. P. & Ins. 50p

(Overseas P. & P. LI)

ROAMER

EIGHT

Mk I
NOW WITH
VARIABLE
TONE CONTROL
7 Tunable Wavebands: MW), 51 W2, LW, SW), SW2.
8W3 and Trawler Band. Built in Ferrite Rod Aerial
for MW and LW. Retractable chrome plated Tele-
scopic aerial for Short Waves. Push pull output using
600n1W transistors. Car aerial and Tape record sockets.
Selectivity switch. Switched earpiece socket complete
with earpiece. IS transistors plus 3 diodes. 8' x 21'
Speaker. Air spaced ganged tuning condenser. Volume/
on/off, tuning, wave change and tone controls.
Attractive case In rich chestnut shade w lth gold
blocking. Size 9 x 7 x 4In. approx. Easy to follow
Instructions and diagrams. Parts Price List and Easy
Build Plane thp (FREE with parte).

Total building cost

£223(Overseas P. A P. 63p) Ins. 21p

Exclusive to readers of
"EVERYDAY ELECTRONICS"

"EVERYDAY SEVEN"
MEDIUM sod
LOBO WAVE
PORTABLE.
Specially des-
igned circuit
/or ea.y con-
struction in-
corporating 7
transistors and
2 diodes, air
spaced tuning

capacitor, push pull
output using 600 mw

translators, heavy duty loud-
speaker for quality sound and

room filling volume, Internal Ferrite Rod aerial.
Volume/on/oIl control, tuning control and .110.0
change switch. Handsome, strongly made wooden
case, size Ill' X 71' x 31' with carrying handle
and black knobs with spun silver inserts. The
ideal radio for those who are comparatively
inexperienced in electronic construction. Easy
build plans are supplied tree with parts or available
separately /or 26p.

Total building costs£498
P. P.(Overseas Post II) Ins. 4Ip

TRANSONA

FIVE

5 TRANSISTORS

AND 2 DIODES

3 Turable Wavebands: MW, LW and Trawler Band.
7 stage --5 translators and 2 diodes, ferrite rod aerial.
tuning cond.nmer volume control, One tone
moving coil speaker. Attractive case with red speaker
grille. Size 61 X 41 x 111n. Easy build plans and
parts price list 10p (FREE with parts). Earpiece with
plug and so Meted socket for private listening 30p extra.

£2850 P. P. A(Overseas P. & P. 63p) Ins. 22p
Total building costs

if
Ni2.,VaNitt

Mo`

NEW! "EDU-KIT II
BUILD RADIOS, AMPLIFIERS, ETC.,
FROM EASY STAGE DIAGRAMS. FIVE
UNITS INCLUDING MASTER UNIT TO
CONSTRUCT.
COMPONENTS INCLUDE:
Tuning Condenser. 2 Volume Controls: 2 Slider
Switches: 4.:2e Speaker: Terminal Strip: Ferrite Rod

Aerial 3 Plugs and Sockets: Battery Clips: 4 Tag
Boards. Balanced Armature Unit: 10 Tranairstors.

4 Diodes: Resistors' Capacitors: Three 1' Knobs.
Units once constructed are detachable
from Master Unit, enabling them to be

stored for future use. Ideal for
Schools. Educational Authorities and
all those Interested in radio construction,

All parts including £550 P. &Case and Plans alp
Overseas P. A P. ill

FULL AFTER
SALES
SERVICE

Callers sld ntranc BarraPis S ho Shop

ROAMER

SIX
6 Tunable Wave-
bands: 31W, LW,
BWI, SW2, Traw-
ler band plus ad
estra M.W. band
for easier tuning
of Luxembourg
etc. Sensitive fer-
rite rod aerial and
telescopic aerial
for Short Wave..
31n. Speaker. 8
stages -6 transistors and 2 alone. Including Micro -
Alloy R.F. Trataistore, etc. Attractive black case with
red grille dial and blink knobs with polished metal
inserts. Size A X 51 X 211n. appro., Easy Mind plans
and parts price list 15p (FREE with parts). Earpiece
with plug and switched socket for private listening
30p extra.

Total building costs £398 t(Overseas P. & P. 11) 26p

.P.ess-

TRANS

EIGHT

8 TRANSISTOF.S

and 3 DIODEI

6 Tenable Wave-
bands: MW, LW,
SWI, BW2. SW3
and Trawler Band.
Sensitive ferrite rod aerial for M.W. and LW. Tele-
scopic aerial lo: Short Waves. 3in. Speaker. 8 improved
type transistors plus 3 diodes. Attractive case In
black with red grille, dial and black knobs with polished
metal inserts. Size 9 x 51 X 21in. approx. Push pull
output. Batters economiser switch for extended battery
life. Ample pewee to drive a larger speaker. Parts
price list and seer build plans Eby (FREE with parts).
Earpiece with plug and switched socket for private
listening 30p extra.

Total building costs £448 "(Overseas P. a P. il) Ins. 3Ip

RADIO EXCHANGE CO
61 HIGH STREET, BEDFORD.

I enclose £

Tel. 0234 62367

please send items marked
ROAMER TEN 0
ROAMER EIGHT 0
TRANSONA FIVE 0
POCKET FIVE 0

Parts price list and plans for

Name

Address

EVERYDAY SEVEN
TRANS EIGHT
ROAMER SIX
EDU-KIT

 Open 10-1, 2.30-4.30 Mon. -Fri. 11-12 Sat. (Dept. E.E.5.)
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HE ivy s RA s 10' LIMITE
ENGLAND'S LEAblivg ELECTROMC CENT!?

_HI-F1,4LECTRON1t COMPONENTS  TEO'  ..A.- DISCOTHEQUE  LIGHTING

10th EDITION

k t4041313-
IVs

Age.
.ohr.

PRICE

55p
POST PAID 1

(40p FOR
CALLERS)

7

350
pages fully
detailed and
illustrated
covering every
aspect of Elec-
tronics -plus
data, circuits
tad infor-

mation

41,
1a000

At Stock lines
at Special

Low Prices and
Fully Guaranteed

P/X/ FIVE 10p VOUCHERS

FOR USE WITH PURCHASES
Send to this addresst-Henry's Radio Ltd., (Dept. EE).
3 Albemarle Way, London, E.C.I-for catalogue by
post only.

All other mail and callers to "303" see below
HENRY'S CATALOGUE IS A MUST FOR ELECTRONIC

COMPONENTS OF ALL TYPES

ri000 SYSTEM
Teleton F2000 Med/Stereo

.FM Tuner Amplifier, G d
202.5TC/9TAHCD Auto with
plinth and cover. Pair match -

g speakers K60. Size 16 x
Sit 6+1n. All leads etc.
List IS4.6S Carr. L2
£93
or with MP60/5C5MD Single
Player L57 SO, Carr. O.

zot,I3 SYSTEM
Teleton SAQ206B8 + 8 watts
Stereo Amplifier, Garrard
SP35/3, Goldring G130014.
plinth and cover. Pair of
speakers SDLI (or K80). Size
IS x IN X 7iin. All leads
etc.

0
List sc5.95 Carr. L2
L9 n.
or with 202.57C197AHCD and
K60 Speakers 16 x 9+ x IStin,
L49.93. Carr. L2

2200 SYSTEM
Rota 10 + 10 watts Stereo
Amplifier, Garrard SP25/3,
Goldring G80014, plinth and
cover, pair of speakers SDL2
or KN800) Size i8 x 104 x
pm All leads etc.

L94
E65.50 Carr,

PHILIPS SYSTEM
RH7E1 10 + 10 watts Ned/
LonglShort/Stereo FM Tuner
Ampifier, pair RI -1411 Speaker
Systems 101 x 7+ x 7Iin.
McDonald MP60 Until/Cover
/SCSMD cart. A 1 leads etc

L89.95 Carr. L250L120

FREE Latest HI Fi 8 Tape Recorder 12 page Stock Discount
Lisc plus over 100 Stereo Systems. Ref. 16/17.

TEST EQUIPMENT
Huge range in stock -toy
much to list here. It's all in
the latest catalogue -prices -
specifications etc. Also Panel
Meters and Edge Meters.

GARRARD
McDONALD
GOLDRING

TURNTABLES
CHASSIS (Post SOP)

51.25/3 111.30 HT70 116 60
MP60 111 70 MP610 11315
AP76 120.30 Zero 1005

L41.87
With PLINTHICOVER

(Post 70p)
MP60 PC 117.63
HL75 PC 07.35
HT70 PC L2.330
GL72P L.32 9S

CART/PLINTH/COVER
(Post 70p)

GL72PC/G800 /35.95
(HL)AP761G800 L29.95
HT70 PCIG800 129.93
MP60 PC/SC5M 117.30
(HL)SP25/31G800H 119.95
(HL)2025 TCISITAHCD L14-95

ULTRASONIC
TRANDUCERS

Operate at 40kcis up .to 100
Yds. Ideal remote switching
and signalling. Complete with
data and circuits.
PRICE PAIR a590 Post 10p
POWER INTEGRATED

CIRCUITS
SL4030-3 watt with 8 page
d t . I youts 8 circuits 11 .50
P.C. Board 60p; Heat Sink 14p
IC12-6 watt with data and

circuits L2.30
TOSHIBA -20 watt Power

Amp Module L4.57
TOSHIBA -IC Preamplifier

LI SO
TOSHIBA -Data f Circuits

Book No. 42 10p

LOW COST HI-FI SPEAKERS
E.M.I. Size 134" X 8-1". Large Ceramic Magnet.
TYPE ISO 6 watt, 3, 0 or 15

ohms c2.2.0. Post 22p.
TYPE 150 TC Twin cone ver-

sion 12.75. Post 22t.
TYPE 450 10 watt virth twin

tweeters and cros-over. 3 8
or 15 ohms. L7.85. Post 2Sp.

TYPE 350 20 watt with tweeter
and crossover. 8 and 15 ohms.
17.70: Post 28p.

POLISHED CABINETS For ISO, 150TC and 450 6460.
Post 30o.

TEXAS PUBLICATIONS
1-100 watt Amplifiers and
PreAmp. Layouts ...and data
L1.25 Price list NoW8A FREE
700 page IC Data Book (No. 2)

60p
420 page Transistor Data

(No. 3) 60p
340 page Transistor Data

(No. 4) 60p
Post etc. ISp each. 20p per
or 3 books)

NIXIE TUBES
(Post ISp per 1 to 6)

XN3, XN13, GN6 0.9. Side
view with data 83p.
GNP -7, GNP -8 0.9, Side view
with decimal points and data
95p
GN4 0.9 End view with
socket and data 11.65

HIGH POWER AMPLIFIER MODULES
MPAI2 Quality transforrnerless low noise amplifiers

suitable for all Audio, PA and use.
Modern compact designs. PA2S and PASO
supplied with plug harness for use with
MU442 Power Supply.

MPA12/3 18v. 0.8A. 12W, 3-4 dhm, /4.50
MPA12/15 30v. 0-5A. 12W. 12-16 ohm.
L523
MU24/40 Mains unit for I or 2 MPA 12/3
or IS 14.30
PA2S 22-0-22, IA. 25W. 8 ohm. L7-30
PASO 22-0-22v. 2A. 50W. 3-4 ohm. L9-50
MU442 Mains unit for I or 2 PA25 or I only
PASO. 16 00

PA25 Post 20p per unit
ALL SILICONFET PREAMPLIFIER AND MIXER

SELF POWERED
All inputs. Adjustable input
and output DIN sockets.
Tape in and out. Micro -

0"RICEL pflone mixing. Suitable up
I .50Post30, to 4-PA25 or2-PASO.

300rriW TRANSISTOR AMPLIFIER MODEL 4-310
Fully assembled STR Amplifier. Size 5+ xlj kin. 1-10mV adjustable sensitivity.
Output 3-3 ohms. Fitted Vol. control.
9 volt operated. Thousands of uses plus
low cost.
Priceice fL1; 73,p.o.p75pp

ISp)

BUILD THIS V14. FM TUNER
S TRANSISTORS 300 kcls BAND.
WIDTH, PRINTED CIRCUIT, HIGH
FIDELITY REPRODUCTION. MONO
AND STEREO
A popular VHF FM Tuner for quality
and reception of mono and stereo.
There h no doubt about it -VHF FM
gives the REAL sound. All parts sold
separate y Free Leaflet No. 3 is 7
TOTO (397. p.p. 20p. Cabinet 100p. Decoder Kit L5.97.
Tuning meter unit [1 .75
Mains unit (optioral) Model e5900 12.47. Post 20p
Mains unit for Tuner and Decoder P51200 L2.62. Post 20p

Z30 13 60
STEREO

60 L7 98
PZ6 L6 38

SINCLAIR.PROJECT 60 MODULES
-SAVE POUNDS!

ZP5 L
ZSO (4 38

398
PZ8 L3 97

SEE EARUER PAGE FOR Transformer for PZ8 L1.91
TRANSISTORS 8 DIODES, Active Filter Unit 14.7s
etc. FREE UST No. 36 ON Stereo FM Tuner 1204.3

REQUEST IC12 L250. 016-s 18 ea.

PUBLIC ADDRESS, LIGHTING & DISCOTHEQUE EQUIPMENT
DE1055 30 vett rms Amplifier. 4 inputs, master tone
and volume controls etc. 8 ohm output. Cased portable.
433.50. Post 40p. csc-We, 

11.11.1.1

DJ70S 70 watt ems version Cased portable. [3300. 66 At W
Post 40p,
DISCOAMP 100 watt rms to 8 ohms. 4 inputs, separate
bass and treble controls. PFL_ etc. Cased for cabinet or SPECIALII Anti -Feedback Micro.
rack mounting C76.50. Post 40p. phone designed and made forMcDONALD MP60 fitted to pl nth with cover, Henry's for all PAIDisco Equipment.
SCSMD cartridge to match above amplifiers. L17.50. /11.50
Post 70p. LIGHT GUIDE 64 fibres sheathed
DJ30L11 3 channel light control unit for above amplt LI per yd.
fiers. 3 I K Watt. Treble, Bass and Mid range. L33.50. Mono (0.001') LI 30 per 25 metre

reel,
COMPLETE RANGE OF DISCO/PA
AND LIGHTING ON DISPLAY AT
'309"

Call, write or phone for den ils and
lists.

root asp
EFFECTS PROJECTORS -Coloured
rotating light patterns.
BABY IMP 250 watt Tungsten L1250
LIQI 50-50 watt Q.I. L32.50
LIQI ISO -ISO watt Q.I. L50 00

FULL RAN
0.

LIG' I TANG
IN

STOCK

Post etc. fop per item
ALSO IN STOCK

2000 (2.3.75; 3000 L31.50
Post 50p each

PACKAGE DEALS
2 x 230, Stereo 60, PZS L16.75
2 x Z30, Stereo 60, PZ6 118.25
2 x Z50 Stereo 60, PZ8 L20.23
Post 2Sp extra on above items

Transformer for PZ8 L2.95
Post 20p

NEW PROJECT 605 KIT L213.95
Post 25p

"BANDSPREACV. PORTAL LE TO BUILD
Printed circuit all transistor design
using Mullard RFIIF Module. Medium
and Long Wave bands plus Medium
Wave Bandspread for extra selectivity.
Also straw motion geared tuning, 600
mW push-pull output, fibre glass PVC
covered cabinet, car aerial. attractive

78';',47.nce OnST P'74dirrnBUI&D 17,98,
D. 32p. (Battery22p) All parts sold separately -Leaflet No. 2.

'77' MEDIUM AND CONG WAVE PORTABLE (as previously
advertised) L6.98, p.p. 35p from stock -Leaflet No, I.

nfORI f Ifir.RM/hVG 104WYCES AlWAYS AT MrAfRYt'

SLIDER. CONTROLS. Top quality 60mm singles and
gangs complete with knot.. (Post 1-5 ISp; 6 or more 20p)
5K, 10K, 25K, 50K, 100K, 500K, I Mel. Log and Lin 45p each
10K, 25K, 50K, 100K, Log and Un ganged. 7Sp each

Electronic Colitftoiati, High ail lltPSa/e$s&
Audio and Test Gear Centre Demonstrations Ciikttre
356 'EDGWARE ROAD, 354 EDGWARE noAp,
LON109114.W.2. 1.0N DON, W.2.
TO: 01-4024736 orTelt-01,-402 58kt .

P.A.. Disco
& Liglieng Centre Staai olddeuf nieSPIrp:'
309 EpGWARE ROAD, 30LEDGWARAX110,

NQQN., W.2. LOAIDON 142.
Te 47429690A iek3111,72% inos:9

13097 !We' 3t56r QP4N FULt DAYS 4 flpf 0 6 pne. .NDA' TP




