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Is this the price
you pay:

Probably,it you're still using an

ordinary soldering iron.

Ordinary soldering irons can cause
damage to transistors and
integrated circuits — damage
which wastes time and costs
money. Now, with the unique
ANTEX X25 and CCN low leakage

soldering trons no harm can come

10 the most delicate equipment,

even when soldered “Live'.
{(You could be making quite a saving).

MODEL X25
220-240 Volts or 100-120 Volts
The leakage current of the NEW
X25 is only a few microamps and
cannot harm the most delicate
equipment even when soldered

%. MODELG
‘\' 18 watt miniature ron, fitted
with long life iron-coated bit

“five”. Tested at 1500v. A.C. MODEL @ S
This 25 watt iron with it's & A )
truly remarkable heat-capa- e w§’/ 22000\/(')\’15 or 4 {rec. retail)
city will easily “‘out-solder”’ \h§ g 240 volts. The
any conventionallv-made »_:3‘3/ 18 E e “”
40 and 60 watt soldermg model CCN N
irons, due to 1ts unique .’/ also has negligible
construction.advantages. leakage.
Fitted long-life |ron Test voltage 40(50V,<\ ;
OeEIS] (i 1./8 AC. Totally enclosed“) MODEL CN £
O!Tel’anzs"avag- / 3 element in ceramic shaft. Miniature 15 watt p
gt/)%”GTO‘Zr']‘V /j%j Fined. Ion?'h,f,e ionscoated \ soldering iron fitted ‘\ MODEL CN2
enclosed element .b“ B2 4 O‘hsr b”?, 3/32" won-coated "\ Miniature 16 watt solde ing
ceramic and steel available 1/87, 3/16", 1/4 . bit. Many other bits  ~y 1ron fitted with
shaft. Bits do not ) e o available from 3/64" nickel plated bit 3/32"
“'freeze’’ and can PRI.CE: £1.'80 (IrecA retail) to 3/16". Voltages 240, Voltages 240 or 220.
easily be OR Fitted with triple- coaled',’ 1 220110, 50 or 24 PRICE: £1.70
removed iron nickel and Chromium bit 1/8"". \ PRICE: £1.70 {rec. retail} (rec. retail)

PRICE: £1.95 (rec. retail)
PRICE: £1.75

)
(rec. retail) s Suitable for production

7/ work and as a general the
/" purpose von S MODEL SK.2 KiT

Contains 15 watt miniature

MODEL MESKIT iron fitted with 3/16" —
Battery-operated 12v bit, 2 spare " »
25 watt iron fitted MODEL b”ds gg% et
with 15" lead and 2 SK.1KIT 2 . ,‘
. heat sink, —

heavy clips for con- Contains 15 watt A RLT. GET] . = :\ - =
nection 1o car battery. miniature iron fitted with 3/16” 14 “Viow to e P fi X
Packed in strong plas bit, 2 spare bits 5/32" and Solder” | e t

tic wailet with booklet 3/32", heat sink, solder, stand booklet g T

“"How to Solder”’ and “'How to Solder” booklet. PRICE: £2.40° -
PRICE: £1.95 (rec. retail) PRICE: £2.75 (rec. retail) (rec. retail)

‘:l Please send the ANTE X I enclose cheque/P.O /Cash
colour catalogue. {Giro No. 2581000)
D Please send the following L I

From radio or electrical dealers, -« NAME ... ... oo I
car accessory shops or
................................ ADDRESS ... ... .. ... ...
in case of difficulty direct from-— I

ANTEX LTD. FREEPOST
{no stamp required} PLYMOUTH
PLTIBR Tel: 0752 67377, ... PE3
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THE FABULOUSLY SUCGESSFUL
VISCOUNT 11l AUDIO £52 complete

PRICES: SYSTEM |
+ 14 watts r.m.s. 40Hz to 40kHz + 3dB. Total distortion at 10 watts oo e - Enea s

at ”f"!z—o 1%. ) 2 - Duo Type |1 speakers £14:00+£2 p&p
This is real value for money! We have designed 2 systems and the heart of them  Garrard $P25 Mk. I11 with
all is the Viscount Ill amplifier. A unit of great eye appeal with teak finished cabinet. ~ MAG.cartridgeplinchand
i . ’ . . . " cover +£1-50 p&p
FET’s (Field effect transistors) are incorporated on the input stages, just like top
priced units. FET's give you more of the signal you want and almost none of the Total £59-00
hiss you don’t. Both units have output sockets for headphones and tape recorder. Available complete for only £52
Filters and tone controls give a wide range of bass and treble adjustment. £350p & p
For both systems we have chosen the famous Garrard SP25 Mk. |11 deck, S S
with fitted magnetic cartridge, which comes complete with simulated teak plinth and PRICES: SYSTEM 2
tinted acrylic cover. Viscount R 101 amplifier £22:00 +90p p&p
The exclusive Duo loudspeaker systems are incomparable for quality within their éarrg?sggerjnl' I‘ff‘bft"; £32°00+£3 p&p
price range. Large speakers in extremely substantial cabinets. There's a choice of MAG. cartridge plinth and
the Duo I1's for the smaller room or the big Duo |1 1's for real bass response. cover £23:00+ £1°50 p&p
SPEAKERS Towal  £77:00
Duo Type || Size approx. {7in.  10%in.  6é%in. Drive unit 13in.  8in. with parasitic tweeter. Available complete for £69 ' £4p & p

Max power 10 watts, 8 chms. Simulated Teak cabinet.
£14 pair £3p & p.

Duo Type |1l Size approx. 233in.  11}in.  94in. Drive unit [34in.  8lin. with H.F. speaker.
Max power 20 watts 8 ohms. Freq. range 20Hz to 20kHz. Teak veneer cabinet.
£32 pair + £3 p & p.

SPECIFICATION RIlo0!

14 waces per channel into 3 to 4 ohms (sun:able 3-15 ohms). Tocal distortion « 10W
IkHz 0 1%. P.U.I. (for ceramiccartridges) 150mV into 3 Meg. P.U.2. (for magnetic cartridges)
4mV «@ IkHz into 47K equalised within 1dB R.I.LA.A, Rodio 1S0mV into 220K. (Sensi-
tivities given at full power.) Tape out facilities: headphone socket, power out 250mW
per channel. Tone controls and filter charocteristics. Bass: +12dB to — |7dB « 60Hz.
Bass filter: 6dB per octave cut. Treble control: treble +12dB to —12dB « ISkHz.
Treble filter: [2dB per octave. Signal-to-noise ratio: (all controls at max} —P.U.l.and
radio —65dB, P.U.2 —58dB. Cross talk better than —35dB on all inputs. Overload
characteristics better than 26dB on all i inputs. Size approx. 133in. © 9in.  3%in

Send S.A.E. for fully illustrated brochure.

12 MONTHS' WRITTEN GUARANTEE. British made.

S.A.E. for iflustrated leaflet. ON LY FRO Us

-

Viscount {1

Sobd State Sieren Amglibier

Times of opening:
Acton—Mon.-Sat. 9.30-5. Closed all day Wed.
Edgware Rd.—Mon.-Sac. 9.30-S. Closed alt day Thurs.
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UNISOUND FOR THE NEW SOUND

e whole system is complete inciuding superb cabinets in simulated teak —just simply screw
together the components and you save pounds!
Amplifier is based on the famous Mullard Unilex system. Garrard 2025TC turntable com-
plete with stereo ceramic cartridge, teak simulated plinth and tinted acrylic cover. Plus
the big 13in. X 8in. EMI Twin-cone speakers ready for mounting in their elegant cabinets,
which simply need screwing and gluing together. All glue and screws supplied.
Easy to follow step-by-step instructions guide you quickly and effortlessty to taking the
wraps off truly realistic stereo sound.
£25 complete plus £2:80 p. & p. Diamond Stylus £1:25 extra.
Power output: 4 watts per channel into 8 ohms. Inputs: 120 mV (for ceramic cartridges).
Stereo headphones with adaptor £4-00. .

UNISOUND MODULES ONLY £695

If you prefer, you can buy the three modules—pre-amplifier
power supply/dual power amplifier, and control panel—by
themselves for only £6-95. P. & P. 50p extra.

No soldering, just simply screw together with screwdriver
supplied. Their overall specification is the same as shown for the
complete Unisound console, using the high efficient }.C. mono-
lithic power chips to ensure very low distortion at all power
levels, correct operation in all ambient temperatures, full power

over the audio spectrum.

AN|R|| THV||c]EXCLUSIVE DESIGN

A‘NATURAL ONLY FROM (=

THV|[C

THE PULLMAN PB CAR RADIO KIT

Apart from the output stage, which is an integrated circuit, the only other electronic button car radio kit.
just follow the step-
by-step instructions.

components that need soldering are some capacitors, resistors, etc. The kit includes a
pre-built RF tuner unit, and fully modulised IF stages which are pre-aligned before
despatch. As well as electronic components, this kit also contains 2 diamond-spun
aluminium knobs, elegant matching front panel, dial, washers, screws and wire.

The Tourist PB is suitable for 12 volt working on both negative and positive earth
vehicles. It covers the full medium and long wave bands. Four push-buttons for medium
wave, one for long wave. It is permeability tuned and sturdily constructed. Qutputisa
full 2'5 watts into an 8 ohm speaker. But the Tourist PB will operate into any loud-

If you can solder on printed circuit
board, you can build this push-

speaker from 8 to |5 ohms. Power consumption is less than | amp. k#

The Tourist PBcan be mounted inany standard size dashpaneland it hasan illuminated-
tuning scale for easy reading at night. Approx. chassis size is: 7in wide, 2in. high and
41} in. deep (excluding front panel, etc.).

¥ Circuit diagram and comprehensive instructions 50p, free with parts.

Y Fully retractable lockable car aerial £1-25 post paid.

PRICE ONLY £7|-p & p 50p

Speaker with baffle and fixing strips £1:50 - 25p p & p, post free if brought
with the kit.

Send for illustrated leaflet

It’s simple—

Transistor).

RELIANT MK.IV

% 5 Electronically Mixed Inputs. % 3 Individual Mixing
Controls. % Separate bass and treble controls common
to all 5 inputs. % Mixer employing F.E.T. (Field Effect
% Solid State Circuitry. % Attractive
Styling. % Sides finished in solid teak.

INPUTS:--|. Crystal Mic. or Guitar 9mV. 2. Moving coil Mic. or Guitar 8mV. Inputs 3, 4 & S are suitable
for a wide range of medium output equipment (Gram., Tuner, Monitor, Organ, etc.). All 250mV sensitivity.

CONTROLS:—3 Volume controls. Bass control range: |13dB @ 60Hz. Treble control range: +12dB @
1SKHz. Separate ONJOFF Switch. Neon indicator. POWER OUTPUT: 12 Warts
R.M.S.into 3 to 4 ohms speaker. SIGNAL NOISE: -Better than —60dB on inputs
3, 4and 5 & —50dB on | & 2, SUPPLY:—220-250 A.C. Mains. SIZE:-12}in.

6in. x 3tin. NEW VERSION: 20 watts into8ohms £13.50-60p p & p

£10:50

plus p & p 60p

All other specifications as

The new 20 watt (into 8 ohms) versionfor
JUST ANNOUNCED i 5o
above. plus p & p 60p

£13-50

VISTOUR |
snowrooms LB LT
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Mail orders to Acton - Terms C.W.O.
Goods nat dispatched outside U.K.

Radio and TV Components (Acton) Ltd.
21D High St., Acton, London W3 6NG
' : 323 Edgware Road, London, W.2

+ All enquiries S.A.E.
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B.D.2 Press Button Speed
Change Turntable

The Connoisseur BD2 belt drive turntable with .press button speed :
change is an integrated turntable and pickup arm assembly, the raise/
lower device of which is operated by the knob at the front right hand
corner. The head shell allows for the lateral adjustment of the cartridge.
The BD2 is supplied as a chassis unit or spring mounted on a wood

plinth complete with dust cover.

S.A.U.2 Pick-up Arm

Recognised as one of today’s most advanced
pick-up arms it features
@ Auto-bias Compensator
@ Hydraulic Lowering Device
@ Precision Balance
@ New Adjustable Head Shell.

B.D1 Turntable Klt

The B.D.). well known for it$
superb performance and
quality two speed working
through a flexible belt drive
system is now available in kit
form. Construction is
simplicity itself with no
soldering required. Now it’s
so easy to own the best.

A.R. SUGDEN & CO.(ENGINEERS)LTD.

Atlas Mill Road, Brighouse, Yorkshire HD6 1ER. Telephone : Brighouse 2142. Telegrams & Cables : Connoisseur, Brighouse

VISIT OUR STAND AT SONEX

Vary the strength
of your lighting witha

MM (117

N-T-E-R-L-0O-C-K-I-N-G
PLAS'I'IC STORAGE DRAWERS

U.H.F. TV AERIALS

SUITABLE FOR COLOUR & MONO-
HROME RECEPTIO

< Al U4H4F. aerials
now fitted  with

N

tilting brackec and 4
element reflector.

LOFT MOUNTING
ARRAYS

7 element £2:25. || element
£2-75. 14 element £3.25,
18 element £3.75.

WALL MOUNTING c/w WALL ARM
ANDBRACKET. 7element £3-25. |11 element
ALLINTERLDCK £3.75. 14 element £425. 1B element £4.75, pa

S | Vot
Newest, neatest | 5 sizes

system ever

devised for storing small

parts and components :

resistors, capacitors, diodes, transistors,
etc. Rigid plastic units interlock together
in vertical and horizontal combinations.
Transparent plastic drawers have label slots/
removable space dividers. Build up any
size cabinet for wall, bench or table top.

BUY AT TRADE PRICES !
SINGLE UNITS (ID) (Sins » 2}ins
2}ins). £1-35 DOZEN.

DOUBLE UNITS (2D) (Sins ¥ 4ins
2tins) £2-25 DOZEN.

TREBLE (3D) £2-35 for 8.

DOUBLE TREBLE 2drawers.inone outer
case (6D2), £3:65 for 8, EXTRA LARGE
SIZE (6D1) £€3-30 for 8

PLUS QUANTITY DISCOUNTS !
Orders £5 and over DEDUCT 5%, in the £
Orders £10 and over DEDUCT 74% in the £
Orders £20 and over DEDUCT 10% in the £
PACKING/POSTAGE/CARRIAGE: Add 35p
to all orders under £5. Orders £5 and over,
packing/postage/carriage free.
QUOTATIONS FOR LARGER QUANTITIES

ALL PRICES TAX PAID
(Dept. PE3) 124 Cricklewood
Broadway, London, N.W.2
Tel. 01-450 4844

CHIMNEY MOUNTING ARRAYS c/w
MAST AND LASHING KIT. 7 clement £4.
Il element £4-50. 14 clement £475. 8
element £5-25,

MAST MOUNTING arrays only 7 element
£2.25. || element £2.75. 14 element £3-25.
I8 element £3-75. Complete assembly ir~
structions with every aerial, LOW LOSS
coaxial cable 9p yd.

KING TELEBOOQSTERS from £3.75, LABGEAR
all band V.H.F.—U.H.F.—F.M. radio mains
operated pre-amps £7-50, State clearly channel
number required on all orders. P. & P. on all
aerials 50p accs. 15p. C.W.O. min. C.O.D.
charge 25p.

BBC-ITV-FM AERIALS

BBC (band I) WaH S/D £2. LOFT inverted
‘T* £1-25. ERNAL ‘H' array only £3,
ITV (band 3) 5 element loft array £2.50.
7 element £3, COMBINED BBC-ITV Icft
1+5 £2.75. | +7 £3.50, WALL AND
CHIMNEY UNITS ALSO AVAILABLE,
Pre-amps from £3-75,

COMBINED U.K.F.-V.H.F. aerlals | +5+9£4
I+5+14 £4-50. 1 +7+14 £5. F.M. RADIO
lofe S/D £1. 3 element £3-25. 4 element £3-50,
Standerd coaxial plugs 9p. Coaxial cable 5p yd.
Qutlet box 30p. P. & P. all aerials 50p, accs. 30p.
C.W.0O. min. C.O.D. charge 25p. Send 5p for
fully |I|us(ra(ed lists,

ALLERS WELCOMED
OPEN ALL DAY SATURDAY

K.V.A. ELECTRONICS
40-41 Monarch Parade, London Rd.

Mitcham, Surrey
Telephone 01-648 4884

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 white mounting plate of the
DIMMASWITCH matches modern electric fit-
tings. Two models are available, with the bright
chrome knob controlling up to 300 w or 600 w
of alf lights except fluorescents at mains voltages
from 200-250 v, 50Hz. The DIMMASWITCH has
built-in radio interference suppression:

600 Watt  £3-20. Kit Form £2-70

300 Wate - £2-70. Kit Form £2-20
All plus 10p post and packing.
Please send C.W.O. to:

DEXTER & COMPANY
1 ULVER HOUSE, 19 KING STREET
CHESTER CH1 2AH Tel. 0244-25883
As supplied to H.M. Government Departments
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HENRYS -Four complere Semi- Conduclor Store!

Practical

Electronics

HENRY'S

March

RADIO
LIMITED

1973

INTEGRATED CIRCUITS S A LN CORRER 3 Wath Amplior 5LAGRD U
SEMI-CONDUCTORS te with 8- >
Why buy alternatives when you can buy the genuine article from us at 90 595 2N2926 10p mﬁ:z“xﬂtf L33 &l 2
ccomtuntltlv. prices from stock. BRANDED FROM TEXAS I.T.T FAIR 1000 MC/S All Colours and data =
- 25 + 20p 25 + 9p 50 cacn B4
e ;gg + 17p ;88 + :p £1.50
\ + 15 + 6p
\ﬁ » P85 & TRIACS -
e | STUD WITH ACCESSORIES ¢}
Type Type 1/11 12/24 26/99 | Type 1/“ 12/24 2599 | AF117 Mullard 25p § 2N3819 Texas 35p | Type Volts Price B
P P P P p P 25 + 17p 25 + 30p PI.V. 1-11
BN7400  0-20 0-18 0- BN7450 050 0-18 0-16 | BN74145 1-50 1-40 1-30 100 + 15p 100 + 25p 8 AMP RANGE —f
BN7401  0-20 0-18 0-18 | BN7451 0-20 0-18 0-16 | BN74150 8-85 2:95 2-18 $00 + I12p 500 + 20p BC35A 100 78p
BN7402 0-20 0-18 0-16 | BN7453 0-20 0-18 0-18 | BN74151 1-10 0-95 0-90 1000 + 15p BC35B 200 79»
BN7403  0-20 0-18 0-18 | BN745¢ 0-20 0-18 0-18 | 8N74153 1-36 1-27 1-20 8c35D 400
BN7404  0-20 0-18 0168 | 8N7460 0-20 0-18 0-16 | 8N74154 200 1-75 1-55 | OCI70 Mullard 25p] BCI07, BCi08, 6 AMP BANGE (‘rots)
BN7405  0-20 0-18 018 | BN7470 030 0-27 0-25 | BN74165 1-55 1-47 1.35 25 + 20 BCI09 10p each | BC40A 100 85p
BN7406  0-30 0-27 0-25 | BN7472  0-30 0-27 0-25 | BN74156 155 1-47 136 100 + 8o All Makes ECA0E G200 SN 60p 3Am
BN7407 0-80 0-27 0-25 | BN7473 040 0-87 0-35 | BN74157 1-80 1-70 150 500 + 150 25 + 8 8C40D 400 £3-00 p
BN7408 0-20 0-19 0-18 | BN7474 0-40 0-87 0-35 | BN74160 2:60 2-40 22§ 1000 1 135 100 + 70 8C0E ' 500 £120  Tg4g
8N7409  0-45 0-42 0-85 | BN7476  0-56 0-52 0-50 | BN74161 2:60 £:40 226 2 500 + 44 10 AMP RANGE (T048)
8N7410 0-20 0-18 0-16 | BN7476 045 0-42 0-39 | 8N74182 340 3:25 £-70 o & B BCA5A 100 95p
BN7411  0-23 0-22 0-20 | BN7480  0-80 0-75 0-67 | 8N74163 3-40 3-25 2:70 | gy 99 Myllard 15 d 8C45B 200 £1-00
BN7412  0-42 0-40 0-85 | BN7481 1-25 1:16 1-10 | 8N74164 275 230 £10 (A Pl an121 aniss ac. | BC45D 400 £1-25
8N7413 030 027 0-25 | BN7482 0-87 0-80 0-70 | SN74165 4-00 3-50 3-00 25 + 12p ADII, ADI62 35p | BC45E 500 8148
8N7418  0-80 0-27 0-25 | BN7483 1-00 0-90 0-85 | 8N74166 4-00 8-50 300 100 + 10p each | 15 AMP RARGE (T048)
8N7417  0-30 0-27 0-25 | BN7484  0-80 0-85 0-80 | SN74167 625 5-80 5-10 500 + 9p 15 + 32p 8C50A 100 2125
BN7420 0-20 0-18 0-18 | BN7486 0-45 0-41 0-33 | BN74170 4-10 3-55 3-05 1000 + 8p 100 + 139 8C50B 200  £1-38
8N7422  0-48 0-44 0-40 | SN7490 0-75 0-70 0-85 | BN74174 200 1-75 1-80 500 + 2, 8C50D 400 £1-85
BN7423  0-48 0-44 0-40 | SN7491AN1-00 0-95 0-90 | 8N74175 1-85 1-27 1-15 1000 + 119 BCG0E 500 £1.85
BN7425  0-48 0-40 0-35 | BN7492 0-75 0-70 0-85 | 8N74176 1-60 1-35 1-20 | OA202 10p DIAC D32 25p
BN7427 042 0-39 0-85 | 8N7493 0-75 0-70 0-85 | 8N74177 1-60 1-36 1-20 25 4+ 8p 2N3053 20p | TRIACS—
BN7428  0-50 0-45 0-42 | SN7494 0-80 0-75 0-70 | 8N74180 1-55 1-30 1-20 100 + 7p 25 + I8p Additional Types
BN7430 0-20 0-18 0-16 | 8N7495 0-80 0-75 0-70 | SN74181 7-00 6-00 550 500 + 6p 100 + ISp 40430 (TOSH) 88 15 Amp
BN7432 0-42 0-89 0-35 | 8N7496 1-00 0-97 0-05 | SN74182 2-00 1-80 1-60 1000 + Sp 500 + 11p 40669 (Plasgttc)
BN7433  0-70 0-61 0-44 | SN7497 6-25 5-50 5-00 | 8N74184 2-40 2-00 1-80 1000 + 10p 2100 T048
BN7437 g-:g g-:g g-go BN74102 f-:g %ao 2:00 | BN74185A 2:40 2:00 1-80 40486 (TO5)  80p
8N7438 . : -50 | BN74104 1-451-35 1-20 | 8N74190 1-95 1-85 175 pu
BNT440 020 0-18 0.16 | AN74105 1.46 1.5 1.50 | SN74191 1.9 1.85 1.75 | OC3° M“”a‘rg HE 2h3085 %" | NEW BRIDGE
SNT441ANQ-75 0-72 0-70 | §N74107 0-50 0-45 0-40 | BN74192 200 1.90 1-80 R ® AR i1 14 RECTIFIERS
8N7442 0-75 0-72 0-70 | 8N74110 0-80 0-70 0-80 | 8N74193 2-00 1-90 1-80 $00 + 350 500 1+ 380
8N7443 1-00 0-95 0-90 | SN74118 1.00 0-95 0-90 | 8N74194 250 2-25 1-80 1000 I NP 1000 i n" SMALL SIZE AND LOW COST
8N7445 200 1.75 1.60 | BN74119 1.0 1-78 1-65 | 8N74195 1-85 1-70 160 P P Type Volts Price
7446 9.00 1.75 1.0 | EN74121 0-80 0-85 0-50 | BN74198 150 1-40 1-30 P.LV. 1-11
BN74 60 | gN74122 185125 1-10 | BN74197 1-50 1-40 1-30 HALF AMP
8N7447 1.75 1-601-45 | gN74123 2-70 2-55 2-47 | 8N74198 4-80 370 3-85 ZENER LINEAR BO5/05 50 20p
8N7448 1-75 1:60 1-45 | BN74141 100 0-85 0-90 | 8N74199 4-60 370 8-85 BO5/10 100 25p ]
PRICES OF 7400 SERIES ARE CALCULATED ON THE TOTAL NUMBER DIODES (O/P AMPS) (R s L |
ORDERED REGARDLESS OF MiX o -‘ b
400 M/W 5% 702C TO5 75p B1/05 50 25p
LARGER QUANTITY PRICES PHONE (0I) 402 4891 S 1000 Tos san | Bile 00 kS
TEXAS HANDBOOK NO. 2. I.C. 700 PAGES DATA 60p. POST 20p. BZY 83 R 1096 DIL. 350 m/zo o 300 I
HIGH POWER SN 74 HOO} Now in stock—send aned 7956 Tosseron | mijes 00 a8
LOW POWER SM 74 LOO for list No. 36 ;]; v;zlita‘g:ls‘ 723€  D.LL. 85p ONE AMP (@.1) ]
3 - 725C  TO99 24-50 | TUBULAR
. ; |
A SELECTION OF SEMI-CONDUCTORS FROM STOCK 10p cect o TR U (T )
AAY30 10p | BCl47 12p | BUIO5 225 | OC44 15p | TIS43 35p | 2N3085 55p 1001 s: 747C  TO099 £1-10 | wo2 200 40p
AAY42 lbn-l BC169C 12p | BY100 15p | OC45 15p | V4084 25p 2N3440 75p 500+ 85p { 747C D.IL. Wo8 600 45p
AAZI3 10p | BC182 10p | BY126 15p | OCS7 50p | ZTX108 12p | 2N3442 1-25 | 1000+ 5p £110 | TWO AMPS § H x { L L
AC107 35p | BC214 15p | BY127 15p  OC7l  15p | ZTX300 12p | 2N3525 78p 72741P D.IL. 80p | x B
AC126 28p | BCY32 75p ’ BYZI3 36p | OC72 26p | ZTX301 15p | 2N3614 58p | Any one type. 727487 D.ILL. 80p | B2/05 50 35p - ’A[
ACI27 25p | BCY34 35p | C106D 65p | OCT7  4bp | ZTX302 18p | 2N3615 78p | ———————— | BINCLAIR B2/100 100 ap N
AC128  25p | BCY39 1-00 [ GETI11 88p | OC81  25p | ZTX341 20p | 2N3702 10p 14 Watt 6% 1C12 £1.80 | B2/200 200 45p
AC176 25p | BCY42 30p | GETI15 55p | OC83  25p | ZTX500 16p | 2N3704 10p | wire Ende TOSHIBA B2/600 600 50p
AC187 25p | BCY43 26p | GETS80 45p | OC140 55p | ZTX503 17p | 2N3705 10p | afetal Case TH9013P B2/1000 1000 6op
AC188  25p | BCY55 250 | LM309K oC170  25p [ 2G301  30p | 2N3714 180 § A voltages 20 WATT AMP FOUR AMPS [
ACY17 80p | BCY70 18p | (T03) 1-87 | OC17L 380p | 2N404 20p | 9N3771 176 | g'a 100 volts 24-47 POST PAID | {H x {L x #
ACY20 20p | BCY71 20p | MATI2185p | OC200 45p | 2N527 35p | 2N3773 200 | 2op each THY014P Pre Amp | B4/100 100 80p
ACY21 20p | BCY72 15p | MJE340 50p | OC201 75p | 2N696 15p | 2N3790 2285 £1:50 | B4/200 200 65p [
ACY39 55p | BCYS7 2:89 | MJE370 70p | OC202 80p | 2N697 15p | 2N3819 35p 25+ 180 | paTa AND B4/400 400 70p il
AD140 50p | BCZ11 50p | MJE520 75p | OC203 50p | 2N706 10p | 2N3820 50p 100 + 18p | GIRCUITS REF B4/600 600 75p
AD149 50p | BD144 80p | MJE2955 OCP71 125 | 2N930 20p | 2N3866 85p 500+ 12p 49 1'0 B4/&n0 800 2100
ADI161 38p | BDI31 75p 110 | ORP12 50p | 2N987 45p | 2N3403 18p 1000 + 10p . = P SIX AMPS
AD162 35p | BD132 80p | MJE3055 ORP60 40p | 2N1131 25p 2N3906 12p | ¢ FREE WITH jH x {L x &
AF117 20p | BF115 25p 75p | P346A  20p | 2N1132 25p | 2N4061 12p ny one type. PURCHABES BE/100 100 70p U
AF118 B0p | BF167 25p | MPF10540p | RAS3I0AF | 2N1302 18p | 2N4062 12p B6/200 200 76p
AF124 25p | BF173 25p | NKT214 20p 45p | 2N1304 22p | 2N4126 18p 3 Watt Plastic 1 B6/400 400 80p
Aglgg 28[) BF179 30p | NKT216 40p | RABS08AF | 2N1306 gsszp 9N4871 35p | Wire Ends 5% TRANSISTORS, | B6/i00 600 £1.00
AF1 p | BF180 80p | NKT21740p 55p | 2N1307 25p | 2N5457 30p | 3EZ Range .
AF239 40p | BF194 15p | NKT40370p | TAA23 75p | 2N1308 25n | 2N6777 55p i IC’s, TRIACS, | SILICON CONTROLLED m
ABY27 30p ’ BF195 15p | NKT40450p | TIL209 38p | 2N1613 20p | 28001 1-00 | All voltages BRIDGES, RECTIFIERS
ASY28 25p | BFSG1 25p | OA5  50p | TIP29A 50p | 2N1671 100 28012 10-00 § 68 100 Volts SCR’s, LDR’s | T7%° Volte  Price
BA102 30p | BFE98 25p | OAl0  35p | TIP30A 60p | 2N2147 75p | 28018 625 [ 30p cach. 4 PLV. 1-11
BAI15 7p | BFX13 25p | OA81  10p | TIP31A 80p | 2N2160 58p | 23026 890 ONE AMP
BAl45 1b5p | RFX34 75p | OA91  7p | TIP32A 70p | 2N2217 25p f 28301 60p | oo oo —————=—. | CR81/05 50 25p
BAXI13 5p | BFX37 30p | OA200 7p | TIP33A 2N2221 20p | 28303 65p | O tl:(x)n n BOesarsmmoug | | SRS 1/10 100 30p
BAX16 7p | BFX88 20p | 0A202 10p 1-00 | 2N2222A 28324 g5p { RECTIFIERS CR81/20 200 30p
BC107 10p | BFY50 20p | OCI8 75p | TIP34A 5p | 40250 sop | WIRE ENDED e | ] CRS1/40 400 359
BC108 10p | BFY51 £20p | OC20  95p 2N2369A 40360 40p CR81/60 600
BCl0® 10p | BFY52 20p | OC23  85p | TIP35A | 16p | 40361 40p | Type P.IV.1-11 ) { | THREE AMP (TO“’
BClosC 1gp | BFYA4 50p | 0C25  40p | -50 | 2N2906 20p | 40362 50p | 1 amp miniature A ! CR8 3/05 130 3
BOl13 15y | BFYY0 89p | OC28  65p | TIP36A 2N2926 (all | 40408 50p | IN4001 50 6 £ == GRA 3/10 °9
3 16p | 1yv3; 800 | OC35  60p 300 | cols) 10p | 40486 75p | IN4002 100 7 E ey | IGREE B 3% 1Amp
BCI17 20p | BAX20 15p | OC36 85p | TIP41A 75p | 2N3053 20p | 40636 110 | 1N4003 200 8 | — | | CrR8 3/40 400 45p To
BC143 35p ' BSY27 15p | OC42  40p | TIP42A 85p | 2N3054 50p 40430 100 § IN4004 400 8 — CHS 3/60 600 56p 5
IN4005 600 10 Ay D o i
INTEGRATED CIRCUIT SOCKETS IN4006 800 12 v D :E
TR AT DICIR T ras0Ck] QUANTITY DISCOUNTS INioos 1900 15 | NEW FREE SEVEN AMP Tod®)
1 10% 12+ :15% 25+ ANY ONE L5 amp miniature | BOOKLET CRs7/200 200 85p >
% 20% 100+ : 25% 250+ TYPE ;k:gg; 188 g CRS 7/400 400 20p
e From above sections except Integrated PL4003 200 10 ((;‘VOEFJ("I 500 CRS 7/600 800 95p
2 Circuits and Special Offers where dis- PL4004 400 10 SIXTEEN AMP
(16 Lead (14 Lead (8 Lead counts are included. PLi0os 600 12 | TYPES— 8CR 16/100 100
D.I.L.) D.IL) D.IL) Minimum order valne £1 please. PL4006 800 15 | Send for yours | SBCR 18200200 3Amp
15p 15p Portage 7p on all orders. PL4007 1000 16 | talay! s R

MAIL ORDER DEPT: 303 EDGWARE ROAD, LONDON,
RETAIL SHOP: 404-406 EDG WARE ROAD. (01-402 8381 /12)

Open 6 days.a week 9 am -6 pm Monday to Saturday
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Go Hi-Fi yourself!

New Goodmans Din 20
loudspeaker kit
specially designed to
give the D.l.Y.
enthusiast excellent
hi-fi reproduction at
moderate cost

This system has been thoroughly tested to
Goodmans high standards. It will provide extremely
satisfactory listening levels from amplifiers rated at
10 watts (per channel, in the case of stereo equipment)
but it may also be operated from amplifiers of
higher power.

The kit contains all parts needed to complete the
system (except timber and other material for the cabinet
itself) and has detailed, illustrated assembly
instructions.

Contents

Bass unit 204mm (8in) diameter.
Dome HF radiator 25-4mm (1in) diameter.

Port tube.

Crossover panel with colour coded leads.

Terminal board.

Foam gasket.

Input lead complete with DIN plug and spade terminals.
Acoustic wadding foam pad.

Fixing screws and hardware.
Cabinet template (on bottom of box).

Specification

20 watts DIN, 4 ohms
impedance, 8in bass unit,
dome HF radiator,
crossover frequency
4,000Hz.

- ks s

For further details
and the name of
your Goodmans
dealer, send the
coupon now

Downley Road, Havant,
Hampshire.

Please send me free
leaflets on Constructors’
equipment and the name of
my Goodmans dealer.

Sound reasoning.

THORN A member of the Thorn Group

Name
Address INTEGREX LIMITED, DepT. PE.
bE3 P.O. BOX 45, DERBY DEI ITW. Tel. 0283 89 3580

Are you alright
for Jacks?

Ask for Rendar Jack plugs and sockets at your tocal

stockist. They come in a wide variety of configurations,

and in cases of difficulty can be ordered DIRECT from L

the Rendar factory. 1
Standard, mini and sub-miniature sizes . .. plugs in both C"
screened and unscreened versions . . . socket bodies in high melting
point thermoplastic . .. several unique features (some protected by UK
and US Patents) ... Post Office and NATO specifications.

If you want to study all the facts and figures, all the ingenious con-
struction details, send for the Rendar Electronic Components Catalogue
of technical data sheets covering their entire range of products.

The cost of the catalogue is 25p, including P & P, and it's money very

well spent!
RENDAR"’

Rendar Instruments Ltd., Victoria Road
Burgess Hill, Sussex.Tel. Burgess Hill 2642-4
Cables: Rendar, Burgess Hill

THOUSANDS

FM TUNER fowinuse

NELSON-JONES Reduced prices

Approved parts of this outstanding design (W.W. April 1971).
Featuring 0-75uV sensitivity. Mosfet front end. Ceramicl.F.
strip. Triple gang tuning, 3V r.m.s. output level, suitable for
phase locked decoder, as below. Designer's own P.C.B.

Tuner parts with box. Less than €11.50. S.A.E. please for lists.
NEW Solid State Tuning indicator and Dial-Chassis Kit.

High Performance Decoder also available.

NEW IC Stabilised PSU. SC, overload protected, low ripple.
£3-55 p.p. 19p.

LIGHT EMITTING DIODES (Red)

Improved Type panel or PCB mounting with free mounting clip—
clear or black. Order LEDIA. Please add postage.
Monsanto miniature PCB mounting with radial leads. Order
LED2. Please add postage.

NOW ONLY 35p each with connection data.

7 SEGMENT LED DISPLAY

0:325in Characters 0-9 and nine letters. TTL, DTL compatible.
ONLY £2-46 each, p.p. 10P. BCD-7Seg Dec Driver, £1.30.

ELECTRONIC CALCULATOR
MODEL BC806 Pocket Size

Full 4 Function—will perform Addition, Subtraction, Multiplication
and Division including Chain or Mixed Multiplication or Division as
well as true credit balance. Constant Key: Fixed or Floating decimal
point. Batteries and leather case supplied.

PRICE ONLY £46-25

(Mains adaptor £4-50)

(POST FREE)
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» J > g
ZNG1¢ £1.2575 | VOR's € Thermistors Potentiometers Capacitors
The 1.C: Radio in a TO18 can. Supplied % ; .
complete with data sheet No. 10 which AI58  75p GL23 £1-00 VA1005 15p s erarmic pomin
contains speclfication, circuit and details cy 15p R53 £1:32 VA1026 13p 01 Fi5y sp B I & 4
and prices of components such as ferrite cza 13p R54 £146 VA1033 13p -022uf 18v 5p 0-22uF - 6v sp
rods, compression trimmers etc. CZ13A 13p VA1040 10p c‘:%t?nﬁilz:)lah 5 gé’g"F 3 sp
£298 ED’A258 10p VA1053 10p
1.C. Sockets £298 2Z/06  10p VA10855 100 | sxp D ERTRE 0008t 10D RN sToont.s 100
Qual-in-line or Zig-Zag (Quil}. 14 ang 16 pin GL16 £1 VA1034 10p 10KQ 100KQ 1M P P S B
OQur Price 1p per pin 25KQ 250K Q 2M
log or lin tess switch (& 1K) lin) 12p
N 3 ! .
] ] h 4
Slider Pots Resistors log or in with switc 3 R
a
Single Dual log 3 watt 5% Corbon Fitm — low noise | dual with switch 10K, 100K & 1M s2p Voot Bapt 33pf 120t
10K 10+ 10K Hi-Stabs 8oy v 2:2pt 10pt 39pf 150pt
1o i 1‘:; :\” 5%,4;“,?5 1 °3°h p'mShp_ &2p' Zp for up 10K iog 10K antilog less switch 40p 3_3:;, 12:, 47:;, 180:;,
& - o esistors and a further 2p for eac 3-9pf 15pf 56pf 220pf
SOK SO+ 50K additional 50 Deduct 33}% for 100 of one Z[imi"q(ors 27t 180 Sapt 27081
100K 100 + 100K Knobs type or 25% for mixed orders over £1 in vatue 5 6pf 22pf 82pt 330pf
30p 50p 10p 1W  10% Carbon Composition  3p each 6-8pt 27pt 100pt
2W 10% Carbon Composition  6p each all 5p. each
2! W 5% Wire wound 9p each
oUD 5wW Wire wound 9p each mylar film 100V
10w Wire wound 10p each 1000pf  2p 01uF 3p 068uF 4p

plusp & p 7p for up to 25 resistors ptus 1p
for each additional 25

2000pf  2p 02uf 3p 1uF 4p
5000pt 2p 04pF 3p 2uF 5p
05uF 3p

Diodes & Rectifiers . ===

polystyrene 160V-
10pf to 10,000pf in multiples of 10, 15, 22, 33,
68.

E£A1000 9 volt(r 20mA (PP3) £1.26 4a7& 3p each
AA119 9p BA15615p  BY176 £1 50 6 volt i« 50mA £1.50 )

AA120 9p BA24356p  BY182 £1-50 9 volt v 50mA £1.50 metallised polyaster 250V (C280)
AA129 9p O0A47 10p BY250 23p 6 6 volt, 50mA £2.50 OtuF 3p  068uF 3ip -4Tpf 8p
BA102 25p OA79 9p IN40O1 6p 9 - 9 volt, 50mA £2.50 ‘015uF 3p 1uF 4p 68uF  11p
BA11517p 0AS0 7p IN4002 7p 73 volt for cassette recorders £2.00 -022uF 3p 150F  4p 1uF 13p
BA13010p 0A91 7p IN4003 8p 6. 7§ or 9 volt £3.00 -033uF 3p  22uF  Sp 15uF  20p
BA14520p O0A20010p  IN4004 8p 3.4}, 6, 75. 9, 12/ S00mA (illus)  £3.99 -047yF 3p 33uF  64p 22pF  24p

BA148 20p BY10015p  IN4005 10p
BA16413p BY12615p  (N400612p Audio
BA15514p BY12715p  IN4007 15p Amplifier
Our Price inc. handbook
£2-49

Car Battaery Converter fully stabrhsed to
provide 6, 7} or 9 volts 4.99
(p. & p. 15p on all types)

maetallised polyester 400V (C281)
“MpF 4ip -047uF 6p 22pF  10p
‘015uF 43p -068ufF 6p -33uF  14p
-022uF 43p pF 7p 47uF  15p
033uF 53p  15uF 8p

Presets silvered mica 1% (-50p1) 500V

10+ less 15%
FM TUNER 3;"?::52;;; 2-2pf—820pf  7p 4-TnF—5600pf 19p
EoHDD Vertical or Horizontal 1nF—2-2nf 9p 6800pf—-01,:F 28p
volt BTm 01 watt 5p 0 25 watt 7p 2-InF—3-6nF 16p
operation. Audio 100 1K ¢} 10K 42 100K &2 M2 mixed dielectric 600V
‘_oju;sPRlCE Ampilfier 250 26K 25K (b 250K {:  25M i -01;F Tp  0474F 7p ‘22uF  16p
. 500 5K 1 50K (2 500K ¢+ S5M& ‘022uF Tp -068uf 8p -47uF  24p
Matching stereo decoder £4-97 Our Price £3-99
Axkctu?rr'na:e’mslerdc:. it e q’unnmy discount. 033uF 7p 1uF  8p 1uF 33p
MAIL ORDERS: Where no p. & p. charge is shown,

- a mimmum of 7p applies, p. & p. on averseas orders
is charged at cost
ADDRESS TO: M. ©O. Dept.
56, Fortis Green Road, London. N10 3HN
Telephone 01-883 3705

Heat Sinks Transistors & Integrated Circuits To00e! 8p° 68008t 951

1000pt 6p  6800pf 9p TuF 12p
2200pf 6p  -Qtpf 9p 22pF  22p

§ ACI07 2%p  BC1T 10p  BF1%6 15p  OCe1 19p  2N1304 22p  2N5172 15p 3300pf 6p 022uF 9p  47uF  30p
'1!'8?8 {‘866 :gp AC126 179 BCus 10p  BFI97 158 OC140 200 2NI7N1 p azvge 0o ::700pf_ 6p 047uF 12p
; P Act27 159 BC149 10p  BF272 s3p  OC170 23p  2N1ged  Jop  ZENERS g eramic
Ri - R
5p Power 3 AC128 15p  8C1ST 12p  BFY50 24p  QCIT 30p  2N2826 all 10p fgosi? T :SK'V"’;‘ gg&"'d'cép :"’)'ogpzsovsp
Tab P ACI76 150 BC1s8 10p  BFYST 2p ZTXW0T  1sp aNa3 e oo oo 15;' 92 22020 3  1500pf  8p
AC187 2%p  BCISH 12p  BRY39 Jp  ZTXI0B  12p NS S0p (o oo 220f  9p 250pf 9p  2000pf  Sp
ACIB7K  25p  BC169 15p  BSX21 26p  ZTX109  15p NS5 A%p Lol 68pf  9p 270pt gp 3000pt  5p
AC188 2p BC268 15p BSYSSA  Mp  ZTX300  12p 2N3IR 2p Lot 82pt 9p 300pf 5000pt  5p
AC188K 25p BO115 67p BU10S/02 £1.75  ZTx30t 15p  2N3703 12p B 75" 100pft 9p 750V DISC 10.000pt 5p
BOD131 70p  MJE4O 8lp  ZTX302 20p  2N3704 10p 5 120pf 9p 470pf  Sp feed-
ACYx 209 MC1351  £1.00
80132 70p  MPF192  40p  ZTX303  20p 2N3705 10p i 140pf 9p  1000pf 5p  through
O @ . MC13s2 e100 | 1500t 9p  5000pt 5p
AD1s  4pp BDI3IZMP MPF103  3Tp  ZTX304  25p  2N3I06  10P  yecison agp 180pf 9p 10.000pf 5p  1000pf  S5p
AD161 19 MPFI4  3Tp  ZTX341 209 NIOT ISP yicigion ssp

AD3E2 BF160 21p  MPFI05  40p ZTX500  15p  2N3708 12p M ” dB S'
2 LM3BD  £1.45
Disl0/2 AF114 t8p  BF167 20p  MPF106 45p  ZTX501 15p  2N3709 12p ” d’ leme”"

S0ah AF115  t8p  BFIT3 20p  OC28 2Txs0: ;o e oD 1%
10D S0p 15p P P 40p  ZTxsz  20p il P TADI £1.50 s
AF116 18p  BF180 25p  OC35 40p  ZTX503 17p 2N 12p FILTER 1 £lec{’°,"'c‘
”GI'ObOdI’d AFIT 18 BFY Wp  OCH 159 ZTX504  S0p  2N381S  38p mes LS8 e oLTAGE
AF139 8p BFIB4 25p  OCes 15p  ZTX531 25p  2N303 15p  pATC 45p ufF 4 63 10 1% 25 40 63
Copperclad Plamn BC107 10p BF185 2% oCn Mp  2N897 Wp  2N3904 17p  pATIO 45p. 1 - - - — &
0.4" 0.15 0.15 BC108 10p BF194 15p 0OC72 t7p  2N706 12p  2N39%05 2tp RAT23C £1.68 1.5 — - -— 8p
247k 1" o 6 8C109 10p  BFi9s 15p 0CT6 15p  2N708 15 2N3006  12p RATHIC S0 2 - - = B
WU xR 20p 16p(9)  10p ;-;1 = = = &
xS 24p 21p(7)  12p g E ROTARY MAINS . = = = T &
3% x3% 24p 21p (8) Goox D}C oL I e I
3% xS 27p 27p (10) 17p ug k 2 - %o~ &
17" x 24" 67p Sop 7 8 "’IP,‘; 1 e 2 e w -
177 % 3% 90p 70p S2p 25 a QL3 W °" D L
17 x 5% 75p y % — 6 — 6o ep 12
Coax 00 ol P P il P
708 p° 17 o 2 It
Spotface Cutier  36p (oo T AR 11 70085, 100 2 o LS B RER
Pin Insertion Tool 47p Socket 1646 /w £1.85p.8p. 10p SINGLE WAFER & 6 — 6p 10p g 14
Terminal Pins 18p per pack of 36 8 ROTARY e = 100~ 125 18p 40p
680 10p 120 1Bp 2ip —
2. 1000 10p — 12p 8p 21p 40p 60p
NEW LISTS @xm hd 1800 —~ 12p 18p 2p — — —
BOXES, CHASSIS, efc. (Surfoce E ;wle 12 way | 2200 | — ;sp 21p  4p 45 S5p  B3p
le 4 = ol =L =1 =
TRANSISTORS, 1.C.'s, etc. P Moolibhidl I3 20— wp T %
(postage Sp) 4 pole 3 woy CAP VOLTAGE
T 8 oo of B 25 40 &
Aluminium Boxes swoe {0 o w
Including baseplate and screws c o B.O.0.u 1250 D =
o Din 17y - —
No. L. W. D Price p.&p. Socker Insulered " 2000 i )
) X x4 - a ABorC TERMINALS 3 3200 sp — — —
xomx P P - 8 1 . Tocole § o o @e —
(8) 4" x4" " 3%p 8p =P = e oW~ —
©) ¢ 35p 8p Loudspeaker tokes 4mm plug Ay ORI Quantity Prices on application.
(10) 4" 40p 8p ~ P8 Availdble in Red, Black, Green, zwb" 5°|]‘;-; D‘Sr"’:’-ﬂ - \6p
White, Yellow, Blue and G ontairs 12 . of coile g
14 35p 8p o e O g e, Enin Malri- III'~V0/( £,ec"0,y(
I3 & e 32 20 -’% Bpeach  comSabitAlley. T0G6LE 1026 8uF 450V 14p 324F
13 6" x4 x2 50p 10p - 18p D.P.OT 164F 450V 15p S04F 20p
14 7 x5 x2% sHp 12p ke UG, Srenl soch 250v. 1A 8 BuF, 450V.W  18p 32-324F 350 VW 25p
5 8" x6" x3 75p 18p e S g : 265 8 1BuF 450 VW 20p 32 32uF 450VW 43p
16 10"x7" x3 85p 200 el e 16 16uF; 450 VW 25p 50 S0uF; 350 V.W 35
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CLEAR

TYPE 8W.100 100mm x 80mm Pronts

B0uA.. ... £3-80
a0 O»JOpA\ .. 23.80
....... £3-80 A
100 0 1004, £3-70
J00uA .
ImA
20V o

S0V d o amp.de. L
300V d.c 300V a.c. a
1 amp. d.c. .. £3-40| V1~ Meter ...

Type §D.830 82:5mm

£ e n 10mA
J0mA
100ma
S00mA
1 amp. .
5 anp. .

300V a.c.

x 85mm Fronts
S00mA
1Tamp. .
Samp. ......
10 amp. . ...

SOuA........ £240|1lamp.......
30-0-, 5 amp. .
10024 . 10 amp.
100-0-100uA . SV de
20044 ... .. Tov

S00uA . 20V

ImA 30V

GmA

10mA :1’?2\ .
30ma N7 O
100maA 300V a.c.
300mA V" Meter ...

*MOVING IRON—

Please add postage

ALL OTHERS MOVING COIL

PLASTIC PANEL METERS

Type MR.85P. 4lin. X 4‘ln Fronts

T o wgom;\ g Type MR.05. 3}in. square Fronts.
. | 300mA 1 amp. .
500mA 5 amp.
T30mA 15 amp.
1) amp. 30 amp.
2 amp.
2 amp. oo
10 amp. .
3V d.c. .
10V d.c.
15V d.c.
20V d.c.
50V d.c. '
100V d.c. . ggz
150V d. £2.60
300V . | 3980
500V d T 3950
730V d. 2245
13V a.c. . 2815 [ 900mA a.c
30 amp. a.c. . 50V a.c. £2.15 | 1 amp. a.c.
300% . $18 o mnpen
2iin. square Fronts. 300V a.c. ... ﬁig 20 amp. 8.
£3:-40 ) 10V d.c. . 8 g,lh;[eM"ﬂ 1ma. £2.15 | 30 amp. a.
.8, . eter ... g}g .;OLa:;p‘. a.
£2-85 | 50V d.c. 3 . VU Meter ...
100—0 100uA. £82-75 | 300V d.c. 2220
300uA. .. e £2-55| 15V a.c. .30| Type MR.45P. 2in. square Fronts. Type 8-80 somm square Fronts
1mA ... £2:20| 300V a.c. ... £2-30|50u4 3 5 amp 21.85(508........
SmA 8 Meter ImA. £2.30[50-0-50u4. .. 10V d £1-85 50,0_‘—,0“‘
10mA VU Meter ... 3 1004 ... ..., 22-30 "’0\ d. 21-85
S0mA 1amp.a.c. ..* 100~ 04100;14. ! £1-85 100 0 "‘0}‘ A.
100mA J amp. a.c. 20074 . 21-851 50014 .
200maA 5004 o £2:00{ 1maA =A
1 amp. 500-0-5004A - 22:00 | 20V d.¢
30 amp. a.c. . 8 Meter 1mA. £2:05 50V d.¢
VU Meter ... +501 3004 d.c
1 amp. a.c. 1. A o o T80
H 5 amp. a.c. . 1- “ a.c. o
20V die . 20 amp. a.c. . *£1-85 =
50V dic. 30amp.a.c. . *21-85| “SEW" EDUCATIONAL
ol METERS
15V ac. .. ED.107. Sise
50V a.c. ovelrag 100mm X 90mm
150V a.c. . x mm.
300V a.c. b A new range of high
300V ac. ... 2000360 ‘7" ”“ 'qu:llty ;noving ) ;oi}
8 Meter lmA. instruments idea
VU i{ee;erm_ o eid for school experi-
S0mA a.c. ments and other
100mA a.c. bench applications.
‘.’OOEA :.:'. o sz 0u 3in. mirror scale. The
J00mA a.c. meter movement is euily‘ mceuibl_e to
1 amp. a.c EDGEWISE MET ERS |demonstrate internal working. Available
5 amp. a.c. in the following ranges: .
10 amp. a.c Type PE.70. 8 17/82im. x 1 15/32in. x | 10V d.c. .. 2488
20 amp. & 0 2%in. deep. 1 20V d.c. . 2485
30 amp. a.c 23-40 | 500uA .. ... .. £3.05 50V d.e 24.85
H é 300V d.c 2485
1 3-8 1"":, e ’2'78 Dual range
Send for iilustrated brochure on SEW £3.20 | 300V ac. ... 227 300mA/5A d.c. 85-10
Panel Meters—diseounta for quantities. 20 | VU Meter ... £3.75(5 3V/50V d.e. . £5-10

USED EXTENSIVELY
@ LOW COST

RANGES IN STOCK

Type MR.38P. 1 21/32in. square Fronts.
£1

BY GOVERNMENT DEPARTMENTS,
INDUSTRY, EDUCATIONAL AUTHORITIES, ETC.

@ QUICK DELIVERY
@ OTHER RANGES TO ORDER

@ OVER 200

«« SEW" BAKELITE
PANEL METERS

High quah() ceramic construction.
Heavy duty “rush wiper.
~u|ule hule fixing, 7. dia. shafts.

enan..
ex-stock.

A

o WS
100 WATT.

Windings embediled in vitreous
¢ rtinnous rating.

[USITTUMM 500 or 3000 . h'nn 80p. 2. & " 7ip.
0 LA 1006/2500 vi 2000 ohing, €1-15.
113/ 10/ 20j0v, 1un/250{ov4.{ 1000 or 2500 ochms. 21+ 65 P & P.

Wia. range

Bulk |, 1a"tities availac'>.

. & P,

in.

T
74p.

«YAMABISHI” VARIABLE VOLTAGE TRANSFORMERS

Excellent quality.
8-260 General Purpose Bench Mounting
1 ai £7.00

Low price.

Immediate delivery
§-260 Pane! Monnting
1amp £7.00

amp.
2.3 amp. 2:5amp .. . 18.05
3 amp. Please add postage
8 amp. ALL MODELS
18 amp. INPUT 230V 50/60 CYCLES
12 amp. OUTPUT VARIABLE 0-260
20 amp. VOLTS.
25 amp.
40 amp. special diseounts for quantity
AUTO TRANSFORMERS AVOMETER
0/115/230V. Step up or step down. Fully
shronded. MOVEMENTS
80W 22-10 P.& P.18p
130W £270 P.& P.18p
300W £3-60 P.& P.23p
J00W 2525 P.& P.33p
1000W £7.50 P.& P.38p
1500W £10:20 P. & P.43p
2250W £17-25 P. & P.o0p
S000W £35-00 r.& P.£1
230 VOLT A.C.
50 CYCLES
Brand new. 3 sets of 4
changeover —contacts at | gpare movenents for Model 8 or ¥. (Fitted

5 amp. rating. 50p each.
Post 10p (100 lots 240)
Quantities available.

with Model 9 scale) or basis for any multi-
meter. Bramd New and Boxel.

3 50 Post 25p.

240° Wide Angle 1mA Meters

MWI1-6 60mm square £3-97
MW1-8 80mm square 2497
Post extra

RP214 REGULATED POWER BSUPPLY

Bolid state., Variable output 0-24V d.c. up
to 1 amp. Dual scale meter to monitor
voltage and current.

Input 220/240V a.c.
8ize 185 x 85 x
105mm, £8-97
Poat 25p,

P8.200 REGULATED P.8.U.

Holid atate. Variable output
5-20V d.c. up to 2 amp.
Independent meters to
monitor voltage and cur-
240

rent. Qutput 22 V.
a.c. Size T7}in. % . X
3lin. 214-97. Post 25p.

LB4 TRANSISTOR TESTER

Tests PNP or NPN transistors.
Audio indication. Operates
on two 1:5V batteriea.

Complete with allinstructions,

ete.
24-50. Poat 20p.

LB3 TRANSISTOR TESTER

Testa 1CO and B.
Pnpinpn. Operates from
9V battery. Complete

with all {nstructions, etc.
23-95. Post 20p.

MCA.220 AUTOMATIC
VYOLTAGE
STABILISER

Input 88-125V a.c. or
176-250V a.c. Output 120V
a.c. or 240V a.c. 200VA
rating. £11.87. Post 50p.

P8.1000B REGULATED
POWER SUPPLY

Bolid state. Output 6,9
or 12V d.c. up to 3
amps. Meter to monitor
current. Input 220240V
a.c. Bize 4in. x 3%in. X
6}in. £11-87. Post 25p.

230V/240V SMITHS
SYNCHRONOUS
GEARED MOTORS

Built in gearbox.
new and boxed.

CW; 2 RPH CW;
CW; 2 RPH ACW;

All brand
30 RPH

CW. 50p each, Posat 12p.

Practical Electronics

SEND S.A.E. FOR LIST OF
SEMICONDUCTORS AND
VALVES

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

Also see next three pages
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T860 POCKET
MULTIMETER
High-precision at low-cost.
Ranges: D.c. 13V, 1350V,
1,000V (10,000 O.P.V.). A.c.
l5V 150V, 100V (1,000
O.P.V.

D.c. Cllrrent 150mA. Resis:

tance 100k ohms.
$1-85. Post 15p.

MODEL 1092 Testmeter.

5,000 O.P.V.
0/3/15/100/300/1 200V d.c
0/6/30/300/600V a.c.
0/300.A/300M A

0/10K /1 meg 0

Decibels —10 to +16 dB
£2.75 each. Post 13p.

HIOKI HODEL 720X

20,000 O.P

Overload protecnun

3/25/100/500/1,000V d.c.

10/50/250/1,000V a.c.

oOuA/"oOmA 20K /2 meg.
-3 to +62dB.

M 97 Post 13p.

BIOKI MODEL 730X

30,000 0.P.V. Overload pro-
tectlon.  6/30/60/300/600/
1,200V d.c. 12/60/120/600/
1,200V a.c. 60uA/30mA/[
300 mA. 2K/200K/2 meg-
obm. —10 to +63 dB
26-50. Post 15p.

MULTIMETERS Zor EVERY purpose!

ROUND SCALE TYPE PENCIL TESTER
MODEL T8.88

.~ Completely portable, simple

to use pocket sized tester.

Ranges  0/3/30/300V a.c.
and d.c. at 2,000 O.P.V.
Resistance  0-20K  ohmas.

®

LT 601 MULTI-
METER

New style 20,000
O.P.V. pocket
multimeter. 525/
50/250 / 500 / 2,500V
d.c. 10/50/100/500/
1,000V a.c. 50uA/
250A. 6K/6 meg ohma.
23-75. Post 20p.

ONLY $1-97, Post 13p.

—20 to 422 dB.

MODEL TH-12

20,000 0.P.V. Overload pro-
d tection. Blide switch selector.
0/0-25/25/10 / 50 / 250 / 1,000V

d.c. 0/10/50/250/1,000V a.c.
0/50uA(25{250mA d.c. 0/3K/
30K /300K/3 meg. —20 to
+50dB.
£24.97. Post 15p.

MODEL TE-300. 30,000

O.P.V. Mirror scale, overload

protecﬂon 0/0-6/3/15/60/300/

1,200V d.c.  0/6/30/120/800/

1,200V a.c. 0/30A/6mA/

ﬁOmA/300mA/600mA 0/8K/

80K /800K /8 meg. ohim — 20 to
—@3dB. £5-97. Post 1op.

FTC-401 TRANBISTOR TESTER
Full capabilities for mea-
suring A, B and ICO.
npn or pap. KEqually adapt-
able for checking diodea.
Supplied complete with In-
structions, battery and Iemlu,
27.50. Post 20p.

ModelS- IOOTBHULTIHETERITBAIBISTOB
TESTER. 100,000 O.P

mirror scalefoverload pro',e
tion. 0/0-12/0-6/3/12/30/120/
600V (.c. 0/6/30/120/600V a.c.
0/12/600uA /12/300mA /12
amp. d.c. 0/10 K/1 MEG/100

MEG. —20 to +50dB. 0-01-2
MFD. Transistor  tester
measures  Alpha, beta and

Ico. Complete with batteries,
instructions and leads.
£13-50. Post 25p.

MODEL 449A IN
CIRCUIT TRANSIS-
TOR TESTER

Checks true a.c. beta
infout. Checks Icbo.
Checks diodea infout.

Checks  SCR,  etc.
Beta HI 10—500
Q 2—50

Icho 0-5000A.

220/240V a.c. operation. £17-50. Post 25p.

MODEL TE-12

20,000 O.P.V. 0/0-6/6/30/120/
600/1 200/3,000/8,000V  d.c.
0/6/30/120/600/1,200V a.c.
0/60LA/6/60/600mA.  O/6K/
600K /6Meg./60 Meg. O H0pF.
0-2mFd. £5-87. Post 17p.

MODEL TE-200 20,000 O.P.V.
Mirror scale, overload protec-
tlon, 0/3/25/125/1,000V d.c.
0/16/50/250{1,000V  a.c. 0/50uA/
250mA. 0/60K/6 meg Q. —20 to
+62dB. £3-85. Post 15p.

MODEL 500 30,000 O.P.V.
with overload protection
mirror scale 0/0-5/2- o/lO/"a/
100/250/500/1,000V

0/”5/]0/"‘)/]00/200/000/

1,000V a.c. 0/.:0;4A/o/.»0/
500mA. 12 amp. d.c
0/60/!(/6 Meg./60 Megﬂ

£8-87. Post paid.

HIOKI HODEL 750X
50,000 O.P.V.

43 ranges 0-0- d to 1,200V d.c.
0-3 to 1,200V a.c.
0-3014A/300mA.

0- 3K/30 meg ohme.
+17d

&8-97 "Post 20p.

HT100B4 MULTI-METER

Features a.c.  current
ranges. 100,000 O.P.V.
or Bclle. Overioad

o/o 5/2 5/ 10 1504250 /300 /
0/2 ol]O/oO/ 50/500/ 1,000V

0/10/200;11\/ -3/25/250MA [
10 amp.

10 amp. av 020K /200K [2MEG/20 MEG.
—20 +620B. £12:50. Post 25p.

370 WTR MULTIMETER

Peatures a,c.  current

ranges. 20,000 O.P.V.

0/0- 5/%‘; /10 / 50 [ 250/500/
1 d.c

0/2~5/10/50/‘260 1500/1 000V

a.c.
0/50;4A/l/10/ 100mA/1/10

mp. &
0/100mA/1/10 amp, a.c.
0/6K /50K | 500K [ BMEG / 50MEG.
—20 +62dB. £15. Post 25p.

RUSSIAN 22 RANGE IULTIHETEB
Model U437 10,000 O.P
A first class versatile |n-
instrument manufactured in
U.B8.8.R. to the highest
standards. Ranges: 2-5/10/
50/250/500/1,000V d.c. 25/
10/50/250/500/1,000V a.c.
D.c. current 100wA/1/10/
100mA[1A. Resistance
300 0hms/3/30/300](/3m0
Complete with  batteries,
test leads, instructions and
sturdy steel carrying case.
OUR PRICE £5-97. Post 25p.
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MODEL
20k0fV
a.c. Mirror s
0-6/3/12/30 /1"0 / 600V
d.c. 3/30/120/600V
50/600u4/60/
10/100K/
MegQ).

PL436

d.c. SkOIV

Meg/10
—20to +46dB. 5697 Poat 12p.

TMK MODEL TW-50K
ranges, m'irror scale,

46

SUK/V

» 23, 20, 25
300mA, 5, 10 amp. Resistance:
10K, 100K, 1 MEG, 10 MEG

50uA, 23, 5

Decibela: —20 to +815 dB.
£8-50. Posat 17p.

MODEL
K228A

Taut band
suspension.
Overload pro-
tection.
Polarity re-
versing aw ltch
30,000 O

-5 / 5/
.:0/200/a00/1 000/2 500V
500/1,000V  a.c.

d.c.
0/500A[5/50/160/500mA [
DA d.c. 0/3K/300K/3meg. £8-95. Post 20p.

0/15/50{150/

HICKI HODEL 700X

100,000 V. Overload
rotecnon or  scale.

0 3/0-6/1-2{1- 0/3/6112/30/60/

1"0/300/600/1 200V d.c.
.)1316/1”/30/60/1.)0/300/

600/1,200V a.c.
13/304A[3/6/30/60/150/300m A
6/12 amp. d.c. 2K/200K/

2 Meg/20 Meg ohm —20 to
+63dB. £138-50. Post 20p.

MODEL C-7080 EN
Giant 6in mirror scale.
20,000 O.P.V

0/0-25/1/2: o/lO/uO/l 30/
1,000/5,000V d.c.0/2:5/10
150/250/1,000/5,000V a.c.
0/50A/1/10/100/500mA/
L0 amp. d.c. 0/2K /200K
20 meg.

—20 to +50dB.

213-95. Post 35p.

U4312 MULTIMETER
Extremely sturdy instrument|
for general electrical use,
667 O,P.
0/0-3/1-5{7- a/30/60/ 150/300/
600/900V d.c. and 75mV.
0/0-3/1 a/7 b/30/60/la0/300/
600/900V
0/300;4AII~5/6/15/60/150
600MA/f1-5/6 amp. d.c.
0/1- o/G/luIﬁOIloO/GOOMA[
1-5/6 amp.a.c. 0/200Q /3k/30k (. Accuracy
Knife edge pointer, mirror scale. Complete
with sturdy metal carrying case, leads and

instructions. £8:50. Post 25p.

1973

TE-20D RF BIGNAL GENERATOR
Accurate wide range sig-
nal  generator covering
120 kHz-300 MHz on
6 bands. Directly cali-
brated Variable R.F. at-
tenuator, audio output,
ocket for calibra-
tion. 0/240V a.c. Brand
new with instructions. £18.
Carr. 37p. Size 140mm X
215mm X 170mm.

MODEL L-55 FET
V.0.M.

Tnput  impedance 10
nieg ohima.  0/0-3/1-2/6]
30/120/600V d.c. 0/3/12/
60/120/600V" a.c. 0/ 1201A
J120mA d.c. 0/1K/100K/
10 meg/100 meg ohms.
£15:87. Post 23p.

CI-5 PULSE OSCILLO-
§COPE

For display of pulsed and
periodic  waveforms in
electronic circuits. VERT.
AMP. Bandwidth 10MHz.
Bensitivity at 100kHz
V. RMS8/mm.  0-1-25;
HOR. AMP. Bandwidth
500kHz., Sensitivity at
100kHz, V RMS/mm.
0 3-25; Pre-set triggered sweep 1-3,000usec.;
free running 26-200,000Hz in nine ranges.
Calibrator pips. 220mm x  360mm X
430mm. 115-230V a.c. operation.

£39. Carr paid.

TO-3 PORTABLE OSCILLOSCOPE'

3in tube, Y amp. Sensitivity
01V p-p/CM. Bandwidth
1-5cps-1-5MHz. Input
imp. 2 meg  25pF X amp.
sensitivity 0-9V. p-p/CM.
Bandwidth 1-5cps-800kHz.
Input imp. 2 meg §} 20pF.
Time base. J ranges l10cps:
300kHz. Hynchronisation,
[Huminated scale 140mm
Weight 1341b. 220/
Supplied brand new with hand-
£40.00. Carr. 50p.

er al/ﬂtemal
nm X 330mm.

240\ a.c.
book.

RUSSIAN CI-18 DOUBLE BEAM
OSCILLOSCOPE

JMHz Pass Band. Sep-
arate Y1 and Y2
amplifiers. Rectangular
3in x ¢in C.R.T. Cali-
brated triggered sweep
from 0-2ufsec to
milli-sec per cm.
nlnning nme base
Hz-1M Built-in
time bue calibrator and
aniplitude calibrator.
Supplied complete with

all accessorjes and instruction manual

287.

Carr. paid.

Selected TEST

EQUIPMENT

ges 400k Hz—30MHz. An
inexpensive instrument
for the  handyman.
Operates on 9V battery.
Wide easy to read scale.
800k Hz inodulation.
Siin x 3§in x 3%in.
- Complete with jnstric-
tions and leads. £7-87. Post 25p.

TRANSISTORISED L.C.R. A.C.
ME. ASURING BRIDGE

A new portable
bridge offering ex-
cellent range and
accuracy at low
cost. Ranges: R.
10-11-1 meg{}
6  Ranges -+-1%.

Ll uH — I 11
HENRYS 6 Rauges —2%.C.10pF 2-1110
mFd. 6 Ranges +2%. TURNS RATIO
1:1/1000-1:11100. 6 Ranges 4+ 1%. Bridge
voltage at 1,000cps Operated from 9V
100:A. Meter indication. Attractive 2 tone
metal case. Size 73in X Jin X 2in. £20.
Post 25p.

MODEL TE13 GRID DIP

METER

Transistorised. Operates
as Grid Dip, Oscillator,
Absorption Wave Meter
and Oscillating Dctector.
Frequency range 440kHz-
280MHz in 8 coils. H00uA
meter. 9V battery opera-
tion. Size 180mm X ROmm
X 40mm.

£12:80. Post 20p.

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

Sine 18-200,000 Hz:

Bquare 18-50,000
Hz. Output max.
+10dB (10 K ohms)

¥ Operation internal
¢ aand & | Dbatteries,  Attrac-
tive 2-tone case

7lin X Sin x 2in.
Price £17-50. Carr.
17p.

MODEL MG-100

GENERATOR
19-2:20,000
Hine Wave
& 19 100,000Hz.
Square Wave. Out-
put 8ine or HBgquare
wave 10V. P. to I’. Size 180mm X 90mm X
90nim. Operation 220/240V a.c.
217-50. Post 37p.

MODEL AT201
DECADE
ATTENUATOR
Frequency range
0-200kH
\ttenuztoro 11148,
0-1dB step.
Impedance 600
ohms. Max, input power 30dBm.
Bize 180mm x 90mm X Homm.
212-50. Post 37p.

TE-M VALVE VOLTMETER
28

D.c. volts
1:3-1,500V  a.c. volts
I~o—1,500\'. Resistance
up to 1,000 inegohms.
200/240V  a.c. opera-
tion. Complete with
probe and instructions.
£17-50. Post 30p.
Additional probes avail-
able: R.F. £2-12; H.V.
£2-50.

ranges.

MODEL U4311 SUB-STANDARD
MULTI-RANGE VOLT AMMETER
Sensitivity 330 ohms/Volt
a.c. and d.e. Accuracy 0:56%

d.e. 1% a.c. Scale length
16omm.

0/300/750u A .;/3/7 5/10/30/
75/150/300(7 3/7

S

amp.d.c.0/3/7 IJI30/:0/160’
300/750mA [ 1:5/3/75
amp. a.c. 0/75/150/300/
730m\V'}1-5/3/7-3/15/30/
73/150/300{750V d.c. 0f
730mV/1-3/3/7-5/15/30]
75/130/300/750V a.c.
Automatic cut out. Sup-
plied complete with test leads, manual and
test certificates. £48, Post 50p.

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

Also see opposite page
and next two pages
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UNR-30
RECEIVER

4 Bands covering 550kHz-30MHz. BFO.
Built-in Speaker 220/240V a.c. Brand new
with instructions, £18-76. Carr. 37p.

UR-1A BOLID STATE COMMUNICATION
RECEIVER

4 Bands covering 530kHz-30MHz. FET.
8 Meter. Variable BFO for 88B, Built-in
Speaker, Bandapread, B8ensitivity Control.
220/240V a.c. or 12V d.c. 123in X 4}in X 7in.
Brand new with instructions. £85. Carr. 37p.

SEYWOOD CX203 COMMUNICATION
RECEIVER

06000000,

Solid state. Coverage on o bands 200-420
kHz and 0:35 to 30MHz. Illumlinated slide
rule dial. Bandspread. Aeriai tuning. BFO,
AVC, ANL, "8 meter. AM/CW/BSB. Inte-
grated speaker and phone socket. Operation
220/240V a.c. or 12V d.c. Size 8235 X 266 x 150
mm. Complete with instructions and circuit.
£28-50. Carr. 30p.

LAFAYETTE HA-800 SOLID STATE
RECEIVER

e A General  coversge
150-400kHz, 550
kHz-30MHz. FET
front end. 2 mech.
filters, product
detector, variable
'BFO, noise limi-
ter. 8 Meter, Bandspread. RF Gain. 15inx
941In x 8in. 181bs. 220/240V a.c. or 12V d.c.
Brand new with instructions. #80. Carr. 50p.

TRIO
IRSODS
COMMUNI-
CATION
RECEIVER
4 band cover-
330kHz~
s con-
tinuous and electrical bandepread on
10, 15, 20, 40 and B0 metres. 8 valve

plus 7 diode circuit. 4/8 ohm output and
phone jack. SSB CW. ANL \'lrilble BFO.
d dial. I

Project 60
Package
offers.

2% Z30 sinplifier, stereo 60 pre-amp, PZ5
power supply. £18-98. Carr. 37p. Or with
PZ8 power supply. £18-00. Carr. 37p.
2% Z50 amplifier, stereo 60 pre-amp, PZ8
power supply. $20-25. Carr. 37p.
Transformer for PZ8, £2-87 extra.

Add to gny of the above 24-48 for active
filter unit and £13-00 for pair of Q16 speakers.
All other 8inclair producta in stock.

2000 amp. 221-95. Carr. 37p.; 3000 amp.
£08-50. Carr. 37p.: Neoteric Amp. $43-05,
Carr. 37p. 1C12. £1-80. P. & P. 10p.
NEW PROJECT 605—£2097. Carr.

37p.

WHARFEDALE MID-RANGE HI-FI UNITS
As used in world {famous

system. 5in dia. Impedance

4/8 ohms. High fux ceramic

magnet. 20W RMS. Brand new

#1-50. Carr. 37p.

SPECIAL OFFER!
GOODMANS
AXIOM 301

Hi-Fi 12in 20W twin cone full
range speaker. 30-16,000Hz.
18,500 gauss. 8 ohmi imped- §
ance. Brand new and boxed. |
{List price £21-72). OUR
PRICE 212-50 each. Carr. 50p.

HA-10 STEREO
HEADPHONE
AMPLIFIER

All  silicon trans-
istor amplifier oper-
ates from magnetic,
ceramic or tuner inputs with twin stereo
headphone outputs and separate volume
controls for each channel. Operates from 9V
battery. Inputs SMU/100MU. Output 50MW.
£6-87. Post 15p.

SPECIAL PURCHASE !

NEAT G30) STATIC
BALANCE PICK-UP ARMS

2 tvg’ . -

&  J
Identical specification to NEAT G30 arm
but with two-tone chrome and black finieh.
Complete with head shell, pick-up rest and
plug in phono leads. BRAND NEW—
FULLY GUARANTEED.

ONLY £8.98. Post 25p.

8 meter. 8ep
4656kHz. Audio output 1'oW. Variable RF
and AF gain controls 115/250V a.c. Size
7in X 18in X 10in with instruction manual.
£49-50. Carr. paid.

EAMODEN HM-350 TRANSISTOR TESTER
High quality instrument
to test Reverse Leak
current and D.C. current.
factor of

EMI LOUDSPEAKERS

Model 350. 13inx8in with
single tweeter/crossover, 20—
20,000Hz. 15W RMS. Avaliable
8 or 15 ohms. £725 each.
Post 37p.

Model 450. 13in x 8in with twin
tweeterfcrossover. 33-13,000Hz.
8W RMS8. Available 8 or 13
ohmas. 23.82 each. Post 25p.

Can be panel or
bench mounted
Basic meter mea
sures 1V d.c. but
can be used to measure a wide rauge of a.c.
and d.c¢. volt, current and ohms with optional
plug in cards. Bpecification: Accuracy:
402, 4+ 1 digit. Resolution: 1mV. Number
of digits: 8 plus fourth overrange dlgit.
Overrange: 100% (up to 1-989). Input
Impedance: 1000 Meg ohm. Measuring cycle:
1 per second. Adjustment: Automatic zero-
ing, full scale adjustment against an internal
reference voltage. Overload: to 100V d.c.
Input: Fully foating (3 poles). Input power:
110-280V a.c. 50/A0 cycles. Overall size:
54lnx2{inx 8 ﬁln AVAILABLE BRAND
NEW AND ULLY GUARANTEED.
#3850, Carr. EOp
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NPN, PNP, transistors,
dlodes, SCR's, etc. 4" X
43" clear scale meter,
Operates from internal
batteries. Complete with
inatructions, leads and
carrying handle. $12-50.
Post 30p.

=~

EKAMODEN HMG-500 INSULATION RE-
SISTANCE TESTER
Range 0-1,000
Megohms, 500 Volt.
Battery operated.
Wide range clear
meter 417 X 4"
Complete with de-
luxe carrying case,
batteries, instructions.
£19-95. Post 30p.

ARF-300 AF/RF

SIGNAL GENERATOR
Al transistorised, com-
pact !ullvporuble AF
sine wave 18 Hz to 220
KHz. AF square wave
18 Hz to 100 K Hz. Out-
put sine/square 10v.
P-P. RF 100 KHz to
200 MHz. Output 1v.
maximum. Operation
220/240v, AC. Complete
with Instructions and
leads. ££9-95, Post 50p.

SUPER MONEY
SAVING OFFERS—BUY

FULLY GUARANTEED

1721 Tape Reec. £73-95
XJ5000 Tape Rec. . 289-95
GX370 Tape Deck .. 22599/

4000D8 Tape Deck 278-95

4000D8 Dust Cover. . 2475
X201D Tape Deck .. 213288
X221D Tape Deck .. £169-95
GX220D Tape Deck 2148-50
GX280D Tape Deck . £949-40
X1810D Tape/8 track Deck’ £160-85
GX1900D Tape/Cass. Deck £177-85
X20008D Tape/Cas/8 Rec.. 2223-30
CR80ODSS § track £122-50
CR81 8 track Rec. 280-95
CR81D 8 track Rec. 265-95
CRBIT 8 track/Receiver £118-

CRROSR R track system £2145.00

NOW WHILE STOCKS LAST!
ALL BRAND NEW AND

GXC40 Cassette Rec. 28225
GXC401) Cassette Deck £66-95
GXC40T Cassette/Receiver 212385
GXC45D Cassette Deck £89-95
GXC46D Cassette Deck 2103-60
(X C46 Cassette Recorder .. 2117-50
X CAROD Cassette Deck £2111-26
GXC65D Cassette Deck £110-25
CR35D Cassette Deck 259-50
AAB300 Receiver 282-50
AAB030 Receiver 2111-50
AAB0B0 Receiver £144-95
AAR300 Receiver £175-00

Carriage 30p extra (réumlern and decku 7op).

Carriage .:0p extra (recorders and decks 750p).

GENUINE BARGAIN!

KOSS 8P.8XC
STEREO
HEADPHONES
Response
10-15,000Hz.
Impedance 4-# ohims.
Brand new.

Boxed and fully g'teed
(List £9-50). OU'R
PRICE £6-50.

Post 25p.

1021 STEREO
LISTENING
STATION
For bal

DOLBY SYSTEM NOISE
REDUCTION UNIT

Improves the performance of cassette and
wemii-professional recordera. Reduces tape hiss
by 318 at 600Hz 6dB at 1200Hz and 1048
for all frequencies above 3000Hz. Controls for
input levels and noire reduct ion op record and
replay. 2 meters for Dolby level
monitoring. Frequency response

15kHz+ 1B 19%Hz B, Rize

9in x 3}in. A.c. 200/250V.

OUR .
PRICE £32 50 Carr. 30p.

gain selection
loudspeakers with
additional facility
for stereo head phone
awitching. 2 gain
controls, speaker on-off siide switch, stereo
headphone sockets, 6inx 4inx2}in. £2-25.
Post 13p.

lﬂ"l MIXER PREAMPLIFIER
3 microphone in-

puts each  with
indh‘ld\ml gain
controls  enabling
complete mixing
faciiities. Battery operated. 9}inx 3inx 3in.
Inputa Mics: 3x3mV 50K: 2x3mV 600

ohm. Phono meg. 4mV 30K. Phono ceramic
100mV 1 meg. Outpnt 250mVY 100K.
£2897. P

ost 20p.

TE-1035 STEREO
HEADPHONES

Low cost high perform-
ance stereo headphones.

HOSIDEN DHO-28 STEREO HEADPHONES

Wunderful value
and  excellent  per-
formance  combined.
Adjustable head-
band. R ohm  fn-
pedance. “0- 12,000
cpy.  Complete  with
lead ant Mug.
ONLY 2237,
Post 12p.
AP
CASSETTES
Top
yuallty
Hi-Fi

Low Nojse
in Library

cases.
CKO 3 for 75p. 10 for 2235
<90 3 for £1-05 10 for £3-30
cl120 3 for 21-35 10 for £4-20

Tape Head Cleaner 30p each.
Post 10p extra.

| Foam rubber ear cups.
Adjustable head-band.
8 ohm impedance, 25~
18,000Hz. With lead and
stereo jack plug. ONLY
£1-87. Post 12p.

NEW GARRARD
MODULES

Popular range of Garrard decks
with  Shure cartridge fitted in
deluxe plinth  with  hinged lid.
8P25 111 Modale/M75-6 £23-50
AP76 Module/M75-6 £33-80
AP96 Module/M75-6 .. 23878
Zero 1008 Module/MS3E 25260

Carr. 50p extra any item.

HOSIDEN DH-088 DE-LUXE STEREO

HEADPHONES
Features unique mech-
anical 2 way units and
fitted adjustable level.
controls. 8 ohm im-
pedance 20-20,000cps
Complete with spring
lead & stereo jack plug

27-987. Post 12p.

Practical

EA.41 REVERBERATION
AMPLIFIER

Belf contained. transistor-
ived, battery operated.
Simply plug in micro-
phone, ar, ete., and
output into your ampli-
fier.  Volume control,
deptli of reverberation control. Beautiful
walnut cabinet. 7iinx3inx4iin. 2597,
Post 15p.

% TRANSISTORISED FM TUNER

6 TRANBISTOR
HIGH QUALITY
TUN ER, SIZE

l)nuhle tuucd dls—
criminator.  Ample
ontput to feed most
amplifiers. Operates on WV battery. Coverage
88-108MHz. Ready bnilt ready for nse. Fan-
tastic value for money. 2£8-37. Post 12p
Sterco multiplex adaptors £4-97.

TE 1018 DE-LUXE =
MONO HIGH IMPE-
DANCE HEADSET
Bencitive, noft earpads,
adjustable headband.
Magnetic, impedance
2,600 ohims.

£1.97. Poat 15p.

P

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

Also see previous pages
and opposite page
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FANTASTIC OFFER!

NIKKO
TRM50
STEREO
AMPLIFIER

174 17W r.u.s. sterec amplifier with inputs for Magnetic and
Crystal phono, Tuner, Tape, Aux and Tape Monitor. Qutputs for
two pairs of stereo speakers and tape. Stereo headphone socket.
Full range of controls including loudness control, scratch fiiter,

ete. Bize 13in x 93in X 31in.
Unrepeatable offer —limited stocks!

List price £39-50
OUR PRICE

£3995

Carriage 50p

SEND S.A.E. FOR FULL
DISCOUNT PRICE LISTS

AND PACKAGE OFFERS !

NIKKO TRM 50
SYSTEM

NIKKO TRMS50 17+
17w rms stereo
amplifier, BSR MP60,
plinth  and  cover,
. (loldring G800  cart-
B ridge, pair of Linton 2
speakers and all leads.

 £104-90

Carr. and
Tne. £1:50

UR
PRICE

LEAK DELTA 30
SYSTEM

Leak Delta 30 stereo
amplifier, Goldring
GL75, plinth, cover
and G800 cartridge.
Pair of Leak 130

speakers and all
leads.
OLR e
PRICE £123-50 I(;::"El“:g

TELETON SAQ206B
SYSTEM
Teleton S8AQ206B 8+48W

amplifier, B8R MP60,
plinth and cover,

Goldring G800

cartridge, pair of

Apollo speakers A\

and all leads.

OUR .

PRICE 4 40 Carr. and

Amplifier only, £22-88. Carr. 50p. LTEL 3R

SUPER BARGAIN!

8-TRACK CAR STEREO
TAPE PLAYER

@ [GO% .

Tone, volume and balance controls. Track
selector. C lete with tched pair of

WHARFEDALE
LINTON SYSTEM

il W harfedale Linton

Amplifier, Linton

" Turntable, pair of

i ) Linton 2 speakers and
&t all leads.

OUR Carr. and

PRICE £|04 Ins, £1-25

LINTON RECEIVER SYSTEM £155. Carr.
and Ins. £1-50.

AMSTRAD 8000 il
SYSTEM

Amstrad 8000 1L T4TW
amplifier. B8R MP60, plinth
and cover, Goldring __— 5
G800 cartridge, pair »_
=

of Apollo speakers

and all leads.
£45-50

OUR
Amplifier only, £14.580. Carr. 50p.

Carr. and
Ins. £1

PRICE

MONOTONE 6750

SYSTEM
Monotone AM/FM 4+4W (e
stereo  tuner _ amplifier, =

Garrard 2025 T/C, piinth
and cover, stereo =

cartridge, pair of = =
N —1

matchlng

;é):da:ers and all \ i —J

our £35.50  Cmrem
T

MW/LW

CAR RADIO

Fully transistorised, dual waveband. Size
8}in x 43in X 2in. 12V d.c. Neg. or pos. earth.
Complete with fixing kit, speaker and leads.
£7-50

ONLY Post 20p

stereo speakers, connections and fittings.

ONLY £15-95 Post 30p
HOMER INTERCOMS
Ideal for home,
office, stores, fac-

tories, etc, Bupplied
complete with bat-
teries, cable and
free instructions.

2 Statjon, £2.97, 3 Station 2528, Post 13p.
4 Station £8-62. Post 17p.

BH.001 HEAD
8ET AND BOOM
MICROPHONE

Moving coil. 1deal for
language teaching, com-
munications. Headphone
imp. 16 chms. Micro-
phone imp. 200 ohms.
$4-62, Post 15p.

G.W.SMITH &CO(Radio)LTD

Personal Callers Welcome -All Branches Open9-6 Mon. to Sat.

B.S.R. TD8S 8-TRACK
STEREO TAPE PLAYER DECK

Integrated preamps (output 125mV) to feed

into any stereo amplifier. Automatic and

manual programme selector. 4 pole syn-
chronous motor. 210/240V a.c.
OUR PRICE £|6,25

Carr. 37p.

CREDIT TERMS8 FOR CALLERS AND
MAIL ORDER CUSTOMERS. 20% deposit.
Balance over 12, 18, 24 or 36 months.

ACCESS & BARCLAYCARD WELCOM

Delta 30 .. £46-95
Delta 70 £57-95
Delta FM .. £55-95
Delta AM/FM £67-95
Delta 75 .. £125-00
Leak 150 pair £37-50
Leak 250 pair £47-95
Leak 600 each ..

SAVE £££°s
PHILIPS GA308
TRANSCRIPTION
TURNTABLE

2 speeds 334 and
45 r.p.m. Light-
weight tubular
counterbalanced
arm. Belt driven
low speed syn-
chronous motor.
Viscous damped
pick-up lift/
lower device.
Complete with —
teak plinth and hinged cover.
GA308 less cartridge (list £36:55)
OUR PRICE £24-50. Post 50p.
LIMITED NUMBER ONLY!

LEAK
BARGAINS!

O walkee ¢ |

LIMITED OFFER!

ALL STOCKS BRAND NEW
AND GUARANTEED

Post 50p extra each item.

ROTEL BARGAINS !

ALL BRAND NEW AND GUARANTEED
Cmm—

RA210 Amp. £23.35
RA310 Amp. £35-95
RA610 Amp. £48-25
RX150 Receiver £45-95
RX200 Receiver £57-50
RX400 Receiver £70-95

Post 50p extra any item. o

SPECIAL OFFER!
ROTEL RH700
STEREO
) HEADPHONES
= 20-20,000Hz. 8-16 olur. (List
£9:95). OUR PRICE £2875.
Post 25p.

SPECIAL OFFER!
STEREO
SPEAKERS

Matched palr of stereo
bookshell speakers. De-
luxe teak veneered finish.
Bize: 14[inx9in X7lin.
8 ohms. 8W RMS.
16W peak. Complete
with DIN lead. £12:85,
Carr. 50p.

10 TOTTENHAM CT. RD. LONDON, W1

27 TOTTENHAM CT. RD. LONDON, W.1
257/258 TOTTENHAM CT. RD. LONDON, W.1

3 LISLE STREET, LONDON, W.C.2
34 LISLE STREET, LONDON, W.C.2
311 EDGWARE ROAD, LONDON, W.2

RECORD DECKS

(Post 30p)

BSR McDONALD

O114 Mini 2497

€129 Mono 26-50

€137 335

MP60 £9-50

o0 Lo GOODMANS

o OED 25 TD100 Teak £51-95

MP60/G800 21295

MP6O/TPD! #1605 SOLDRING

MP6O/TED1/ GL69/2 21850
G800 219-50 GL72 £20-95

MPGO/TPD2 £14-35 QL72/P £27:60

610/TPD1 21895 Flinth 69/72 270

510/TPD1  £17.95 LID 72 23

HT 70 21399 GL70 128-05

HT70/Gso0  £17.5 GL7TOP  £30-25

HT70/TPD1 £20-35 Plint[lw £7-85

HT70/TPD1 LID 75 £3.60
(800 ge390 G99 21025

810 Plinth/ GL8SP/C 5605
Cover 9.95 G10IP/C £20-50

CONNOISSEUR LEAK

BD1 Klt £10-90 Delta £52-50

BDI1 Chassis  £13-60

BD1/8AU2/ MICRO-SEIKI
Plinth/C  £33-10 MR111 £28-50

BD2/SAUY/ MR111 Plinth
Chassis £25-05 and Cover  £9-50

BD2/SAU2/
Plinth/C 23385 pHILIPS .

; GA105 21695

GARRARD GA160 Teak £27-00

2025 TIC spgo GAJ0S Teak £2450

4212 -

408 Stereo €038 Geen £

8P25 111 £10-

8P25111/ PION e nm
M75-6 21595 EL12D A

$P23 111 Module/ PLISC astes
M73-6 £23-50 i

SLE3D $1375 PL3O £111-85

NETd 19.05 PLAID £118-50

AP76 Module/ PLE1 211995
M75-6 £33-80

SLT2B 221.05 THORENS

SL95B gas.95 TDI2HII 26650

201 $25.95 TDI125ABI1 £89-95

ZERO 100A £38-95 TX25 £6-95

ZERO 1008 28695 ID160C £56-95

ZERO 1008 TD150A II 23586
Mod/M93-E £52-60

AP96 Module/ WHARFEDALE
M75-6 28875 Linton £26-95

PLINTHS AND COVERS

{Post 50p)

Budget 8P25. cte. 23-20

Budget 8P25 Play on £4-80

Budget AP76/Zero 1008 £4-50

Budget B.8.R. -25

SME 2000 8ystem £34-50

RECORD DECK PACKAGES (Post 50p)
Decks suppliied with
stereo cartridge
ready wired in
plinth with cover.
GARRARD

2025 TC/9TAHCD

5 I11/G800

1T/ M75-6
8P2s TIT/M44-7
8P25 I1I/M44-E
8P25 III/M55E
AP76/G800
AP76/M75-6
AP76/M5SE
AP76/M75EJ
API6/G8OOL
AP76/M44E
AP76/M73ED
B.8.R. McDONALD
MP60/G800
MP60/M44-7
MP60/M44-E
GOLDRING
GL75/G800
GL75/G800E

: 01-637 2232
: 01-636 3715
: 01-580 0670
: 01-437 8204
: 01-437 9155
: 01-262 0387

All Mail Orders to—
11-12. Paddington Green
London, W.2
Tel: 01-262 8562
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pesker Bary

plain
with tweeter
twin tweeter
Type 350 -20 watt with
tweeter 8 ohms. P.P. 37p.
8in x 5in 3, 8 & 15 ohms
7in x 4in 3 & 8 ohms
FANE 8in 8 obm, dual cone
CELESTION 8in 15 ohm
GOODMANS 10in X 8in 3 ohm
BAKER GROUP 25 12in 25W
8 or 16 ohm
Postage 25p per speaker
24in 8 or 64 obhm P.P. 10p

Kil-form eabinets, teak”
(17in x 10In X 6in)

5in or 8in cut out.
(please specity cut out)

gains
EMI 13in x 8in 3, 8 & 15 ohms

with a 13in X 8In or 8in cut out
(12in x 12in x 6in) with a 8in x

Add 35p per Cabinet for post & packing

COMPARE OUR PRICES

ACO8 GPY5 stereo crystal

9THAC 8Bonotone stereo ceramic

2.00 {(diamond) 2.00

- 26 ACO8 GP87/2C niuno crystal o5
.50 ACO8 GP10]1 compatible crystal 75

19-T1 Sonotone stereo crystal 90

Postage 5p per cartridge

25
30
05 Amplifier Modules

30 One valve chassis amplifier for record
50

60

player, 2W output, volume control and
tune control, onfoff switch, 28-50 (P. &
P. 25p).

75 3W mono audio module (transistorised),
£2.50 (P. & P. 10p).

50 15W mono audio module (transis-
torised), £3.96 (P. & P. 10p).

3W stereo moduie (1{in wnulchnnncl).
275 £3-75 (P. & P. 10p).

5W stereo module (2}in. watt/channel),
25-50 (P. & P. 13p)

8tereo Headphones
De- Luxe ﬂnlsh 8- 16 ohm matching tmp.
lete with lead

All components to build this outstanding phase
lock, easily aligned tuner. As described in April/
May/June P.E. We are offering an optional

Microphone Bargains

MIC45 "' ACOS’ metal case,
crystal hand

CM 20 Crystal Hand

DX 143 Dynamic, cassette-type
stlck

MIC80 "*ACO8" stick crystal

CM70 PLANET stick metal,
switch crystal

DM160 Dynamic uni-dir,

chassis and wood sleeve. Complete kit, as
illustrated, including chassis and solid wood
sleeve £33 90 post paid.

All components available separately. Send ball metal
A = q R a UD180 50K /600 oh: i-dir,
S.A.E. for details and itemised price list. 31 et AR
TW:IOQ I;eu;on dual Imp ball
me unj-d|

Guitar mike
Lapel type, crystal
Postage 17p each

SCGORPIO ELECTRONIC IGNITION

witcl
£2p and nureo ]sck plug only £8.76 (P. & P.
25p

2: No sum Phono Socket ?
Headphone adaptor only £1.88 (P. & P.
10p).

100 Tapes—" 'MYLAR" base finest quality
British made.

148 1 sin  coott s6p  shin 18001t 85p
878 Sin - DOOLt 48p  7in 12001t 88p
3in 12001t 18001t 80p

H 53in 900t 49p 0
50 [ iin 1200 565  7in 2s00ft 08p
575 Postage 9p each

] THIS MONTH'S

SPECIAL OFFER

Complete kit with comprehensive construction ey standard fittings i S
and fault finding data. £11. Post paid. Data 10p. Aczzgmgm CTVEESEIES - Retal price £1.95; Our price 81.50.
i H s, ALE. please. ACOB GP94 stereo ceramic :
i RIVERSDALE oo
Q. 2 4 .
AMCEL, MAIL ORDER, 160 DRAKE ST., s aron
ROCHDALE Tel. 0706-46234 El!"noulcs COIPLB;ECATALOGUI

ALL OUR MERCHANDISE 1S FULLY GUARAN TEED

SINCLAIR EQUIPMENT—

We make transformers

OSMABET LTD.*

MIDGET RECTIFIER TRANSFORMERS
For FW rect., 200/240V a.c. 9-0-9V 0-3A, 12-0-12V
0-25A or 20-0-20V 0-15A, £1-45 each; 9-0-9V 1A,
£1-15; 12-0-12V 1A or 20-0-20V 0- /oA £1-85 each,
OIP TRANSFORHERS FOR POWER AMPLIFIERS
P.P. sec. tapped 3-7-5-15 ohmas, A-A 66 Kn 30W
(KT66, etc.), £4-85; A-A 3Kn 50W, £7-50; 100W
(EL34,KT88, etc.), £12-50. Multi O/P 10W, £2-25,
MAINS TRANSFORMERS POWER AMPLIFIERS
Prim. 200/240V a.c., TX6 sec, 425-0-425V 500 Ma,
6:3V CT 6A, 6:3V CT 64, vV 3A, 214.25;
TX1 425-0-425V 230Ma, 6-3V CT 4A, 6-3V CT 44,
0-5-6-3V 3A, £8. 250V J00Ma, 6-3V 24, £2:70.
.E.C. MANUAL OF POWER AMPLIFIERS
Covering valve amplifiers of 30 to 400W, with price
list of transformers and chokes speclﬂed 80p.
Bernards Amplifier Manual, 5 to 1,000W
LOUDSPEAKERS FOR POWER AMPLXPXERS
FANE 15W w/tweeter, £4-99; 30W, £10-90; 60W,
£12-90; 100W, £22.50;, BAKER 25W, £6-40; 35W,
£7.20; Hi-Fi Major Module, 20W W/Tweeter and
Xover 30-17kHz, £9-20; EMI 13in x 8in, £2-25;
8in x 2in Bn, £1-85; Goodmans Tweeter 30}, £2.
LOUDSPEAKERS
2}in 16n, 24in 25n, 3in 30n, 76p; 3}in 3 or 1in,
4ln 8 or 15n, 5in 3, 8, 15 or 26n, 3in X 3in 3, 8, 15 or
25n, £1-05 each; 64in 3n, 6in % 4in 8 or 23n, 7in X
4in 3 or 16n, 8 x 2{in 3n, 81.26; 8in x 3in 3, 8, 15
or 25n £1-80; 10in 150, £2-50; 10 < 6in 30, £2-25.
SPEAKER AUTO MATCHING TBANBFORMERS
12W, 3 to 8 or 16n, up or down, £1.05.
BULK TAPE ERASERS
Instant erasure, tape spools, cassettes, demagnetises
tape heads a.c. 200/240V, £2-50 plus 25p P, &
RELAYS 8ub mini, 6/9V, 2500.
15, 20 or 30V d.c., 2 C.0's 50p each.
12V DC FLUORESCENT LIGHTING
Silicon transistor invertor for 20W tube, £5-75.
PAPER CONDENSERS
Tubular W/E 22 mid, 250V Xovers, etc., 15p, £5
100. Block 4 mtd, 800V, 75p, 1,500V, £1.25.
Carriage extra on all orders, ete.
8.A.E. ENQUIRIES-LISTS. MAIL ORDER ONLY
46 Kenilworth Road, Edgware, Middx. HAS 8YG
Tel. 01-958 9314

amongst other things 1IC12 £2-00
AUTO-TRANSFORMERS Z50 £4-28
500W, £8-85; 750W, £12; 1,600W, £15; 1,500W, £21; PZS 97
2,000, £27 3,000W, £82:50; 4,000W, £52-50. £d) (2X
LOW VOLTAGE TRANSFORMERS Z30 £3:50
Prim. 200/240V a.c. 6:3V 1-5A, £1-05; JA. £1-30; Project 60
6A CT £2-05; 12V 1-3A, £1-35; 3A CT, £2:15; 6A
CT, £2:80; 18V 1-5A CT, £2-15; 24V 1-5A CT, tuner £16.80
£2:15; 34 CT, £2:-80; 5A, £4.30; BA, 26:75; 124, AFU £4.50 PZé
£0-40; 40V 3A'CT, £3.75; 50V 64 CT, £10. Stereo 60 £7-80 £6-40

.PROJECT 60 KIT £2:50

KITS OF PARTS FOR THE ICI2
Includes ali parts for the printed circuit and
volume bass and treble controls needed to
complete the mono version £1:30. Stereo
version with balance control £3:00.

POWER UNITS FOR THE ICI2

A set of components to construct a 30V, 0-5 Amp
power supply £2:27, Also suitable Sinclair PZs
fully constructed £3.97,

QOur extremely popular kit contains the extra
capacitors. DIN plugs and sockets, cables and
fuse holder needed to complete Project 60,

S-DECS AND T-DECS
S-DECS £1-44
T-DECS  £2.88
u-DEC A £3-00

16 dif IC
carriers £1-25

SINCLAIR EXECUTIVE
CALCULATOR

OUR PRICE ONLY £69 (List Price £79)
SWANLEY ELECTRONICS
32 Goldsel Road, Swanley, Kent

Mail order only, Postage 10p per item.
Lists 10p, Official credit orders welcome.

CALLERS BARGAIN

A limited number of

TWIN TAPE DECK UNITS

These superb twin tape deck units were originally
devigned for installations requiring the continnons
replay of musijc or speech when connected to snitable
anplifiers and cost approx. £430 each to manu.
facture. Consisting of two completely self-contained
tape decks operating at either 33in (3 button
3 track model) or 7lin (6 button ! track model).
Constructed to the highest specification with the
finest components available. Nothing has been
spared in the construction and the superb heavy
duty capstan miotors (2 off) and rewind motors
(4 off), top grade relays, solenvidw, etc., all bear
witness to the high standards set. A.c. 230250V
30 cfs. Vertival or horizontal operation. Size:
9lin x 19in x Bin deep. Weight 34lb,

We have a Junited number available requiring either
parts or attention or both to put them in working
order- -these are offered to personal callers only.

ependin
From £10 each 7&™
FIRST COME — FIRST SERVED

—Personal callers only 01-472 2185/2110 for
appointment to view

Few working and complete £35

Carriage and Insurance including Packing
case £3-50

SYPHA SOUND SALES LTD.
191-193 Plashet Rd., Upton Park, London, EI3
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ALMOST UNBELIEVABLE! Think ot the year 1984 and
what might be produced then—now get the fantastic ASTRAD
17 and SEE for yourself that the incredible Russians have

done it all NOW! It's the radio perfectionist’s dream
come true! THIS ONE SUPERSEDES ALL EARLIER
MODELS! It will probably make your present radioc seem

like a "“crystal set'”! Complete with optional battery eliminatori B“
for both battery and mains use! We're almost giving them away
at only £20-75—a mere fraction of even today’s Russian miracle
price! We challenge you to compare performance and value
with £80 radios! *Send quickly, after receiving goods test 7!
days—refund if not astounded. Elegant black & chrome finish
facia, set in fabulous Cabinet built case—constructed of A\
fine Russian hardwood in beautiful Teak Veneer finish—
prevents vibration, ensures purer & sweeter tone than ever!
VYolume controlled from a whisper to a roar that would filt a hali!
Much wider band spread, for absolute ‘“‘pin-point’” station
selection! Plus “MAGIC EYE” tuning level indicator for
ultra perfect tuning sensitivity! Yes, the Russians have sur-
passed themselves, proving again their fantastic ability in the field of
electronics and brilliantly reflecting their advanced micro-circuitry
techniques in the field of spaceship and satellite communications.
Yes, EVERY WAVEBAND instantly at your fingertips including
Standard Long, Medium, Short and Ultra Short Waves
to cover the four corners of the earth during 24 hours a day
includingall normal transmissions, VHF: FM/USW, AM: LW,
MW, SW, gets locally, local and new stations not yet
operational, and messagesfromall over the world! Expensive
TURRET TUNER side control waveband selection unit (as used
on expensive T.V.’s!). Every waveband clicks into position giving
incredible ease of station tuning! Genuine push-pull output!
ON/OFF volume and separate Treble and Bass tone controls for utter
perfection of reproduction and tone! Press-button dial illu-
mination! Take it anywhere—runs economically on standard
batteries (obtainable everywhere) or direct through battery
eliminator from 220/240v AC mains supply. Internal ferrite rod
aerial plus built-in *‘rotatable” telescopic aerial extending to
3%ins approx. It's also a fabulous CAR RADIO. Can also

—

facilities & spares available for years & years to come, if ever necessary!).
manual with simple operating instructions & circuit diagram.
£1-48 extra) BOX, POST, ETC. 50p.

U.K, when abroad. NO GUESSING! NO MESSING!)
ultra sensitive earphone for personal listening,

This equipments got
EVERYTHING!

i SOLDSTAT

I
//\

Combined

VI AM/EM

WITH REMOTE
CONTROL MICROPHONE

Shopertunities ‘““thunder’” ahead with an offer that's FANTASTIC (even
by our standards!). We've snapped up 500 magnificent machines. Latest
sensation in the world of sound! First-class makers! Fabulous VHF, AM/
FM Radioc AND Cassette Tape Recorder & Player combined & it also
runs off standard batteries or mains. (Simply plug in the 220/240V AC line
cord.) Record and play back anything, anywhere! RECOMMENDED RETAIL
PRICE GENUINELY £44! WE OFFER AT ALMOST HALF PRICE!
Wonderful features: J Press-button Keyboard Control Panel or latest
MASTER SWITCH CONTROL! % “MAGIC EYE” Visual Battery check/
recording level indicator or built-in automatic Leveller! 4 Separate ON/
OFFand HI-LO volume controls! % Heavyduty built-inspeaker! % Ear-
pitone (for personal listening or ""monitoring’’) and extension speaker sockets!
% Remote control microphone! # Built-in swivel telescopic extension
aerial (24in approx.)! Magnificently made case with carry handle,
(DESIGNS VARY SLIGHTLY.) Takes standard 30, 60, 90 or 120-minute
Cassette Tapes obtainable everywhere. D the amazing built-in full
circuit VHF, AM/FM Radio gives you superb clarity of tone, incredible station
selection. Uniquerotating Station Selector Dial, getslocally, local city and regional
stations in every part of the country plus B.B.C. National, VHF. Picks up dozens
of foreign stations. Fabulous in your car! You could pay £ £ £'s more for a
Car Radio or Car Cassette player ALONE! £23.75, CARR, ETC. 35p. Com-
plete with simple instructions remote control microphone with onjoff
switch and microphone stand. WITH WRITTEN GUARANTEE. Send
quickly, after receiving goods test 7 days—refund if not delighted. Or call.
BONUS OFFER; Batteries and Cassette Tape 25p extra if required.

U

JUS _
ARRIVED! RuSSIAN MIRACLE!

AN e
“\(“\\2 !“"

STANDARD LONGand MEDI
Plus 5SHORT WAVEBA
5 ULTRA SHORT WA

(V.H.E A5t

L2075

MAINS/BATTERY
ELIMINATOR £1-4gextra

be used through extension amplifier, tape recorder or public address system.
105ins x 44ins overall approx. Magnificently designed, made to give years of perfect service. (U.K. service
With WRITTEN GUARANTEE
ONLY £2075 (with mains/battery eliminator
*BUT WAIT, for only 55p extra you get the sensational
“COMPUTERISED” WORLD TUNING GUIDE (It enables you to time, pinpoint & get transmissions
the whole world over—even a child can do it in a flash—it even lets you know when to tune into the
PLUS Standard ‘longlife’ batteries PLUS
{Sorry—We cannot change these new radios for &
any earlier model purchased.) HURRY! Send quickly, after receiving goods test 7 days—refund if not delighted. Or cail.

nemmn: GOMPUTERISED?
N1y /

THE FABOLOUS\ vz

ASTRADI7 =

A

- -,
"MAGIC EYE tuningl/
level indicator

WAVEBAN

S
M
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SIZE l4ins x

UNING
No mog GUIDE]
L’””‘“er;%i

enahfpg Wuty Ty g IUI finger!ips -
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[ansmissjgp, the wor/ﬁ DFI/[L:4 fH 0
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With remote
control
microphone.

THE ONE STEP FORWARD EVERYONE HAS WAITED FOR! NOW a sup‘erb
de-tuxe portable BATTERY/MAINS tape recorder and ptayer—and incredible
Shopertunities.bring it to you for ONLY £12:49! Due to our cut price we
cannot name first-class makers—butrestassured you're getting one of the BEST!
Expensive ‘PIANO KEYBOARD” CONTROL PANEL (orlatest MASTER
SWITCH control) AND AUTOMATIC LEVEL CONTROL. No
fiddling with awkward tape and reels, just “slap-in” a cassette and off you go!
(Takes 30, 60, or 90 minute standard cassette tapes obtainable e_:verywhere).
Amazing performance ensures perfect tapings and superb reproduction! Remote
control microphone. Rapid Rewind! Fast forward! Beautiful tone from a
whisper to a roar! Completely self contained—record anywhere, indoors or
out! Runs on standard batteries AND 220/240V AC mains. Separate
jacks for remote control microphone, etc. 3ize 94in  Sin  2fin approx.
Design can vary slightly. With carry handle. WRITTEN GUARANTEE and
full instructions. OMNLY £]2-49 post, etc.,IIp. % Refund if you don't agree
we could charge up to £26-97! BONUS OFFER (one per customer)—
Cassette tape, set of standard batteries AND microphone stand all for
50p extra, if required. Send quickly, after receiving goods test 7 days—
refund if not delighted. Or call.

— eam e e —— e b e eete e e—— Emm Smm

rO-rder by post to Uxbridge Road address or call at either store.

Bargains galore at both stores. —(COMMERCIAL TRAVELLERS PLEASE

NOTE : Merchandising office at Holborn Store.)
e wn wees e —-— m—
Dept. PE/26, 164 UXBRIDGE RD. (facing Shepherds Bush Green),
LONDON WI28A@. (Thurs. |, Fri. 7). Also at 37/39 HIGH
HOLBORN (opposite Chancery Lane), LONDON, W.C.l, (Thurs.
7 p.m.) BOTH OPEN MON. TO SAT. 9 A.M. TILL 6 P.M.
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w007/ A FAST EASY
WAY TO LEARN BASIC
RADIO & ELEGTRONIGS

Build as you learn with the exciting
new TECHNATRON Outfit! No mathe-
matics. No soldering—you learn the
practical way.

Learn basic Radio and Electronics at home—the fast, modern way.
Give yourself essential technical “know-how'’—like reading circuits,
assembling standard components, experimenting, building—quickly and

without effort, and enjoy every moment.

B.LE.T.s simplified study

method and the remarkable TECHNATRON Self-Build Outfit take the
mystery out of the subject, making learning easy and interesting.

Even if you don’t know the first thing about Radio now,
you'll build your own Radio set within a month or so!

. and what’s more, you will
understand exactly what you are
doing. The TECHNATRON
Outfit contains everything you
need, from tools to transistors—
even a versatile’ Multimeter which
we teach you to use.  All you need
give is a little of your spare time
and the surprisingly low fee,
payable monthly if you wish.
And the equipment remains yours,
s0 you c2n use it again and again.

You LEARN—but it's as
fascinating as a hobby.
Among many other interesting
experiments, the Radio set you
build—and it’s a good one—is
really a bonus. This is first and
last a teaching course, but the
training is as fascinating ‘as any
hobby and it could be the spring-
board for a career in Radio and
Electronics.

FREE

BRITISH INSTITUTE
OF ENGINEERING
TECHNOLOGY

A 14-year-old could understand
and benefit from this cpurse—but
it teaches the real thing. The
ecasy to understand, practical
projects—f{rom a burglar-alarm to
a sophisticated Radio set—help
you master basic Radio and Elec-
tronics—even if you are a ‘“‘non-
technical’’ type. And, if you
want to make it a career, B.LE.T.
has a fine range of clourses up to
City and Guilds standards.

Specialist Booklet

If you wish to make a career in
Electronics, send for your FREE
copy of “NEW OPPORTUNI-
TIES". This brand new booklet
-——just out—tells you all about
TECHNATRON and B.LLET.s
full range of courses.

Dept. BPEI3 ALDERMASTON COURT, READING RG7 4PF

Aceredited by the Council for the Accredilation of Correspondence Colleges.

NAME
(BLOCK CAPITALS)

ADDRESS

8 SUBJECT OF INTEREST

U S |
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for fast,easy
reliable soldering

Ersin Multicore Solder contains 5 cores
of non-corrosive flux, instantly cleaning
heavily oxidised surfaces. No extra flux
is required.

IDEAL FOR HOME
CONSTRUCTORS

Size 1 cartons all at 25p each
in 40 60, 60 40,
or Savhit alloys in 7 gauges.

VEW!

EASY-TO-USE
DISPENSERS /

Size b
(Savbit) 18swg,
18p (illustrated)

Size 19A

(6040 alloy) Yo
18swg. 18p e
Size 15 S
(60 40 alioy) e

22swg. 22p

Model 3A. Strips insulation
from cable or flex without
nicking wire. 4 different
settings, 4&6 BAspanner ends,
ground cuttingedges Price 32p

Also available,

de luxe Model 8. Price 58p.

From Electrical and Hardware Shops. If unobtainable, write to:

Multicore Solders Ltd., HemelHempstead Herts.HP2 7EP

PRACTICAL PAPERBACKS
FROM

FOULSHAM-TAB

FEBRUARY
ADVANCED RADIO CONTROL
Edward L. Safford, Ir. £1.00
EASY WAY TO SERVICE
RADIO RECEIVERS

Leo G. Sands

104 EASY TRANSISTOR
PROJECTS YOU CAN
BUILD

Robert M. Brown
SOLID-STATE PROJECTS
FOR THE EXPERIMENTER
Wayne Green
TEN-MINUTE TEST
TECHNIQUES FOR
ELECTRONICS SERVICING
Eimer Carlson £1-00
TRANSISTOR CIRCUIT
GUIDEBOOK

Byron Wels

USING ELECTRONIC
TESTERS FOR CAR
TUNE-UP

Albert Wanninger

MARCH

BEGINNER'S GUIDE TO
T.V REPAIRS

George Zwick

DIGITAL ELECTRONICS
PRINCIPLES AND
PRACTICE

Brice Ward
ELECTRONIC PUZZLES
AND GAMES

Matthew Mandl

£1.20

£1-:20

£1-20

£1.20

£1-40*

£1.40*

£1-40*

HOW TO READ

ELECTRONIC CIRCUIT
DIAGRAMS

Robert M. Brown and Paul
Lawrence £1-40
104 EASY PROJECTS FOR

THE ELECTRONICS
GADGETEER

Robert M. Brown £1.40*
MODEL RADIO-CONTROL

Edward L. Safford, Jr. £1.40%
APRIL

125 ONE-TRANSISTOR
PROJECTS

Rufus P. Turner £1-40*

INSTALLING AND

SERVICING ELECTRONIC
PROTECTIVE SYSTEMS

Harvey F. Swearer £1-40*
PRACTICAL SOLID-STATE
PRINCIPLES AND PROJECTS

Ken W. Sessions, Jr. £1.40%
RAPID T.V. REPAIR
G. Warren Heath £1-40*

TEST INSTRUMENTS FOR
ELECTRONICS

(Ed. by) Martin Clifford £1-40*
VIDEO TAPE PRODUCTION
AND COMMUNICATION
TECHNIQUES

Joel Lawrence Efrein £1-40*
HANDBOOK OF
SEMICONDUCTOR

CIRCUITS £1-40*

* Prices subject to revision

FOULSHAM-TAB LTD.
YEOVIL ROAD. SLOUGH. BUCKS.

Practical
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THEFREE
HEATHKIT CATALOGUE

......perhaps the most valuable
stereo Hifi/Electronics kit publlcanon available today:

NEW MULTI-SPEAKER KIT
Features Four KEF Hi-fi Drive Unuts. Offers
monitor quality at lowest cost

NEW AM FM STEREO

RECEIVER KIT
Sohd State FMIF Circuitty two IC s, two
o+ ramic filters  Black magic hghting.

NEW PORTABLE ENGINE
ANALYSER KIT

Versatile awtomotive tes'm J and trouble
shooting

LOW-PRICED TESTERS AND
INSTRUMENTS

‘or the hobbyist and techni ~lan.

P_US

ali the models you nave read about in
international pubhcatiors

NEW 1214 SERIES STEREO HI-FI

Ideal {or use for quadraphonic sound.

the HOW AND WHY OF

KIT BUILDING
Flectionics 1s fan the HEATHKIT way

BUILD YOURSELF A PAIR
OF SPEAKERS

1n an eveniiy  enjoy Stereo sound

GET THE BEST IN HI-FI

Enjoy worthwhile kit savings

SOMETHING FOR ALL
THE FAMILY

cven a battery char e for dad.

LOW COST STEREO RECORD

PLAYER
anazing sonrd vahie
\

R eFies Ws he lates %1F1r]v'mwcx _____________________________
cataloeque from Heath the we:ld an 18 I—Please send me a FREE Heathkit catalogue _}
electronic ki manutactire! an {1t s yours ASk 1
oneques’ Thisdes ¢ Al e il appeal - 1
10 ali the fanunly Stere > Hi-Fu Ilms At aboutour > I Name
portables Meta! detectorr E e tronn -
calculators ete etc T ounan hewl cdn No Dep031t =
supp.y All mede.s ofer uni o 11 ible Terms 1 Addiess I
specihcations for | rice — 1
Excellent cornnn s credit adne aepr_sit | 1
'erms d'.’dlla} s thisevern moandes = I
st hents 1
Youcannotafford t- nes readin s il fine N
hublicatt hry send “Hthe o e / !
%Ol e };uxsozzal 2 T G ‘ \ \‘ = Heath (G!otéces!er) Limited,Dept  PE/3/73

- \ Gloucester GL2 6EE. Telephone 0452 29451

\ [§ Schlumberger i

Heath (Gloucester) Linuted Gloucester GL2 6EE v L _____ —— — - - — - o —— - - __-.——_..J
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_Gatering to your particular
service and production requirements

OUR RANGE INCLUDES :

Aerosol Aids : From Kontakt, Antistatik spray - cold
spray — Fluid spray — Graphit spray — Qil spray —
Plastik spray — Soldering lacquer — Switch and
contact cleaners — Video spray for cleaning tape
heads.

Allen & Bristol Keys : L Type. Standard and Long
Arm.

Contact Cleaners : Diacrom Diamonded Spatulas
and Kontakt aerosols.

Nut Drivers : Hex — A.F. — Metric. Solid and hollow
shaft and Palnut.

Pliers, Seizers and Nippers : Quality precision made
hand tools from Xcelite, and other leading products
of special tools.

Special Products Distributors Ltd.

81 Piccadilly, London W1V OHL.

iprod |

Screwdrivers : Allen — Ball head — Bristol — Clutch
head — Hold-e-Zee — Phillips and slotted.

Soldering Equipment : Resistance and heat controlled
units. Also thermal wire stripping equipment from
American Beauty and Wassco.

Tweezers : Quality Swiss made electronic tweezers.
Ultrasonic Cleaners : Bench models and accessories
from American Beauty.

Work Positioners : The versatile Panavise 300 series
for modern precision and allied industries.

Work Viewers : Distortion free Ednalite viewers and
optical glass lenses for single and group viewing.
For catalogues and other information on the above
write :

Tel.: 01-629 9556

Cables: Speciprod

London W1V OHL

PHOTO:
GEMINI

MAIN
AMPLIFIER

J

All PCB’s Fibreglass, Drilled, Rolled Tinned Circuit Diagram and Assembly

Notes Free with each PCB. PCB-Mounting Slider Pots with Knobs supplied

as Alternative to Rotaries at Extra Cost where indicated. PCB's designed by
Phonosonics except where stated otherwise

DESIGNS PUBLISHED IN P.E.

AURORA (Apr./Aug. 71) Multichannel Sound Controlled Light
S/c's (exc!. SCRs), Rs, Cs, Cores, Pots., B ch., £17-75; 4 ch., £10-15. Slider
Pots extra, 8 ch., £3-70; 4 ch, £2-20. Power Supply (supplies 8 chans.),
unstab., £2-85; stab., £3-65. PCB (44in llin) for Pre-amp and 4 Chans.
ILnIdJ all pots, £2:35. PCB (4}in 6%in) for PSU, Sync. Gen, 8 cores, 8 SCRs,
-35.

A.F. SIGNAL GENERATOR (Nov. 72)
S/c’s, Rs, Cs, Pots, Sw's, £2'25. PCB (2}in

AUDIO MIXER (Jan. 72)
Rs, Cs, Pots (i.c. excl.), PCB (14in - 2in), £1-55,

BIOLOGICAL AMPLIFIER (Jan./Feb. 73)—Pre-amp Set
Sjc's, Rs, Cs, Poes (i.c's excl.) £2-05. PCB (2in 4in), 85p.

CALLERCORD (Jul./Aug. 72) Automatic Answering Machine
§/c's, Rs, Cs, Pots. Switches, Relays, Transformer, £1215. PCB (4in
7%:in) also holds relays, connectors, £1-50. Recorder, £6:95. Pips Gen with
PCB, £1-50.

DOOR BELL YODELLER (Apr. 71)—S/c's, Rs, Cs, Pots, £4:20.
Transformer, £1-30. Loudspeaker, £1:30. PCB (3in x 34in), 90p.

ELECTRONIC PIANO (Sept. 72/)an. 73)
Pre-Amp—Rs, Cs, Pots, £1'90. PCB as published, £1-60. Power Supply—
Rs, Cs, £1-15. PCB as published, 95p. Pitch I-12—Rs, Cs, £210 each sec. Pitch
13—Rs, Cs, £1 50, Pitch PCB as published £1-85 each. Discounts for Qty.

GEMIN! STEREO AMP (Nov.70/Mar. 71) Stereo Sets and PCBs
Pre-Amp—S$/c's, Cs, Pots, Maka-Sw's—with +W 2% M.O. Rs, £13-45—with
IW 5% C.F. Rs, £11:20. — with }W 5% C.F. Rs, £10-75. — with Stider Pots

-65.  PCB (34in_x 0%in) for kits with M.O. or W C.F.

Rs. Holds pots and Maka-Sw's, £2:10. Main Amp—Rs, Cs, Pots, £5'40.

PCB (34in x Sin), £1-40. PSU—Rs, Cs, Pot, £3:70. PCB (2in x 4in), 75p.

4in) also holds Sw's, 90p.

GEMINI STEREO TUNER (Apr./Jun, 72)
Rs, Cs, Pot, £3-80. PCB as published, £2-10.

LOGICAL RADIO CONTROL (Dec. 7i/Jan. 72)—Sects incl. Rs, C1, 5/c's
and Pots (where requ.) but excl. I.C's. Coder | and Clock Pulse Gen., £2:95.
Coder 2A,£2:80. Coder 2B, £3. Decoder, 55p. PCBs as pub., 75p each.

MODEL SERVO CONTROL (Feb./Mar. 72)—Sets incl. Rs, Cs, S/c's and
Pots (where requ.) but excl. I.C’s. Serve Amp: , £1-40; "B, £2-55;
“C", £1-30. Fail-Safe, 65p. PCBs as published: “A’" and "B", 60p each:
*C’" and Fail-Safe, 50p each.

MICROPHONE MIXER (Apr, 69)—S/c’s, Rs, Cs, Pots, £2:90,
extra, £1-15. PCB (3}in x 4lin)—also holds pots, £1-20.

PHOTOPRINT PROCESS CONTROL (Jan./Feb. 72)
Finds exposure, controls timing, stabilises mains voltage.
S/c’s, SCR, LDR, Rs, Cs, Pots, Relay, Sw, T/former, £7-60.
also holds pots, relay, Keyswitch, £1-20.

SOUND SYNTHESISER—Details on request.

TAPE NOISE LIMITER (Feb. 72)—Mono Circuit
S/c’s, Rs, Cs, Por, PCB (l4in x 3in), £2-20. Regulated Power Supply (will
feed 2 units) and PCB (lin x 24in), £3-20.

ULTRASONIC TRANSMITTER-RECEIVER (May 71)
Rs, Cs, Pot, 5/¢’s, Transducers, Relay, £9:90. Dual PCB (2in > S4in), 75p.

VERSATILE LIGHT EFFECTS UNIT (Jun. 72)—Single Channel Sound
Controlled Light—also has built-in variable strobe.  $/c's {excl. SCR), Rs, Cs,
Pots, T/formers, Keyswitch, £8-85. PCB (5}in x S}in) also holds Pots, Sw,
T/former (T/T7), £1-50. Slider Pots (exct. 25R Lin.—Rotary only), £1-10 extra.

Slider Pots

PCB (34in x Sfin)

SOME OTHER DESIGNS AVAILABLE

REVERBERATION UNIT (Practical Wireless Nov.-Dec. 72)
Sic’s, Rs, Cs, Slider Pots, T/former, £6-80 (with rotary pots £5-70). PCB
(2in 113in) also holds sliders (compatible with publ. panel) £1-20.

8 WATT AMPLIFIER (Practical Wireless Nov. 72)

Main Amplifier—S/c's, Rs, Cs, Pot (Mono Set), £3-90. PCB (24in x 3in) (Mono),
60p. Pre-amp-—S/c’s, Rs, Cs, Pots, Maka-Sw., Mono, £2-50; Scereo, £5-20.Slider

Pots extra, Mono, £1:26: Stereo, £1:52. PCB (3}in 74in) (Stereo)—
also holds all pots and Maka-Sw., £1:50.
AURORA AUXILIARY CONTROL UNIT (2 variable freq.

strobe gens. and 4 variable amplitude freq. gens.), Rs, Cs, Pots, S/c's,
£3-25. Slider Pots extra, £2-34. PCB (331n x 5}in), also holds all pots, £1-35,

THYRISTORS (400V P.I1.V.)
IA 50p. 3A 55p. TA 70p. I6A 95p.

Lists for these and fatest new designs—send S.A.E.
Orders: U.K. 10p P. & P. Overseas at cost. Mail Order only.

V.A.T. WILL BE CHARGED ON ALL U.K. ORDERS FROM APRIL Ist.

Dept. P.E.3, 25 Kentish Road, Belvedere, Kent DAI7 5BW
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A SpeakerSystem

to meet every need

To: EMI Sound & Vision Equipment Limited. EMI Pathe
Division, 252 Blyth Road, Hayes, Middlesex. 01-573 3888
Please send me details of EMI loudspeakers

and name of nearest stockist.

EMI provides the speaker system to suit
your needs and your budget, all with one thing
in common, superb quality of sound over the
full audio range. Choose from new elegant
speaker enclosures for the connoisseur; home
assembly enclosure kits and matched speaker
kits and a range of basic chassis loudspeakers
as used in the highest quality sound
reproduction equipment.

Send for full details and name of your
nearest stockist.

Practical Electronics March 1973

Name S — -~
Address -
- - o PE/3
[ 1)| Perfection in Sound

A member of the EM! Group of Companies. International leaders in Electronics,
Records and Entertainment.



CRESCENT ..., .

1t & 40 MAYES ROAD, ONDON N22 6T1 a5 3206

LOW VOLTAGE
AMPLIFIER

b transistor amplifier compiete
with volume control, {s suitable
for 9V d.c. and a.c. supplies.
Wil give about IW at 8 ohm
output.

3
£1-75

plus13p P. & P.

C

the a.c. mains through this compact

With high IMP input this ampli- Ellminator. Just by moving a
fier will work as a record plug you can select the voltage you
player baby alarm. etc., require, 6, 7} or 9 volt. This
amplifier. means all your transistor power

pack applications can be handled
by this one unit. Approx. size
23in x 2}in x 3}in. Our
£2-75 plus 10p P. & P. Saimne
model
Philips Cassette 23 plus 10pP. & P.

TRI-YOLT BATTERY

. ELIMINATOR

ds“- Enables you to work
v Transistor

Radio, Amplifier or

Cassette, etc., from

Price

sultably wired for the

Fully

guaranteed. W
£1-80.carr.7p.

MAIL ORDER

DEPT.
No. 1)

COMPONENTS AND HI FI
FOR THE HOME CONSTRUCTOR

OUR SHOPS ARE OPEN ALL DAY

FROM 9 AM. TO 6 P.M,
(WE CLOSE ALL DAY THURSDAY)

13 SOUTH MALL, EDMONTON, N.9 803 1685

EA10003 WATT AUDIO AMPLIFIE
An Audio Amplifier designed around the

DIGITAL CLOCK KIT
24-hr. Nixije dlg. clock kit.
‘Wesupply: & complete set
of components; a complete
set of easy to follow
Instructions; printed circuits made to
make construction as simple as possible;
a cabinet and front panel to give a
professional finish. All for the price of
the components. £22-50 4 50p P. & P.
Please send 8.A.E. if you require more
information.

TAA621 Linear 1.C.:
Bupply Voltage
Bpeaker Imp.
Frequency

Overall Bize

stereo units, etc.

LC. MO B L
3W r.m.s. power amplifier and pre- § 2}in B ohm 4 . $0p
amp. Complete with data sheet. ] 2}in 80 ohm: .. .. 50p

24in 40 ohm .. §0p
Please include 5p P. & P. on
each L.8.

Full technlcal data and diagrams with each
module. All guaranteed and a bargain at

g g TMONGT
STEREO HEADSET. Finest quality
British made Lightweight

Headphones. Incorporate

ceramic piezo electric

tranaducers. Specifi-
eation . —Frequency—

20-17,600 CPS. Impedance—Pre-
dominantly capacitive, at -001MFD
per earpiece can be regarded as 150K
at lkes. Weight—3-50z. (88 grams).
Please include 10p per set P.P.

A Bargain at £1-50 each set.

TRI-VOLT CAR SUPPLY

ADD LUXURY TO YOUR CAR

Enables you to work your Transistor Radio, Ampiifier

or Cassette, etc. from the 12 volt car supply. Positive or
negative earth. Approx. aize = 2in. x 34in. X 1}in.
This converter supplles 8, 7} or 9 volts and is translstor
A real money saving device for £2-50 plus

regulated.
0pP. &P

WITH A MOTOR DRIVEN

CAR AEBRIAL

8pec.: & Bection
Extended Length 100cm
Length under Fender 40cm

MINIATURE RELAY

4°P plus 5pP. & P,
Approx. aize = 1}in. X 1lin. X }in.

8 volt 70 ohm.
Bingie Pole Changeover

Cable Length 120cm
8upplied complete with Fixing

Bracket and lus 25
controt switeh. £5-75 .’ Pl

5pP. & P.

CRESCENT CASSETTES
Top quality cassettes at unbeatabie prices (complete with
standard storage case): C60 28p, C90 88p, C120 48p plus

PSYCHEDELIC LIGHT CONTROL UNIT
hree Channel:

Bass—MIddle—Treble.

“CRESCENT" 100 WATT R.M 8. ALL PURPOSE AMPLIFIER
U.BUILD.IT

‘We supply the three modules for you to bufld this Disco-Group-P.A.

6.30 P.M. ON FRIDAY

9-24V L
8-16 obm
50Hz-25kHz
2inx 3in x {in

Ideal Amplifier for udioa‘.'recurd players,

£2:63

+3pP. &P,

MAINS TRANSFORMER
Fused Primary 240V. Becondary 220V
@ 50mA. 6-3V @ 1A. This trans-
former is made to a very
high standard and is a
small size : 2in X 2{in
X 2}in. 83p plus 18p
P. &P

EMI LOUDSPEAKER 450
10W 13in x 8in 4+ two 2.2}in
tweeters and cross-over. All wired
and ready for use. This ever-
popular 450 In 3-8-15 ohm imp.

350 plus 38p P. & P. each.

amplifier into the cabinet of your choice.

* THE POWER AMP MODULE TP100W

170W r.m.s. aq. wave 300W instantaneous peak into 8 ohm (60W
into 16 ohm). #£14-28 carr. 45p

% THE PRE-AMP MODULE

7" x 4" LOUDSPEAKER
. A top  quallty
speaker {deal where
small size ls kmport-

Each channel has its own sensitivity
control. Just connect the Input of this
unit to the loudspeaker terminals of an
amplifier, and connect three 250V up to
500W lammps to the output terminals
of the unit, and you produce a fascinating
sound-light display. (All guaranteed)
£18-50 pius 38p P. & P.

1f you require more informatlon please send 8.A.E.

Four control pre-amp, Vol, Baas, Treble. Middle controls. Designed ant. Manufactured
to drive most amplifiers using F.E.T. first stage. carr. 25p by E.M.I. for a weli-
% THE POWER S§UPPLY MODULE P§100 known  hi-fi et
Is supplied complete with the mains transformer. 29-68 carr.50p maker. 8ize: 7in. x
Complete fixlng instructlons are supplied and no technleal] 4in. Tinpedance: 8 ohms. Flux:

knowledge is required to connect the three ready wired modules.
A fantastic bargain.
225 carr. 75p

8end 8.A.E, tor further details on this or our ready bullt amplifiers.

38,000. Max. Free range: 90Hz to
12kHz. Power handling: bW,
Unbeatable. Price: £1-80. Free
poatage on this item.

11 you purchase ail three modulea.

PE. SOUND SYNTHESISER

Get away to a flying start with this exciting Space Age project.
Precision cut metal parts to form modular units as described
in this issue are available NOW.

A. Power supply subframe with tab drillings only £1.35
(P. & P. 25p).

B. Circuit board support plates fully drilled, 94p.

Panels drilled with locating holes only: C. 20mm, 18p;
D. 38mm, 2ip; E. 60-5mm, 28p; F. 64mm, 3lp; G. Module
locking rods complete, £1-20. SAVE MONEY by obtaining a
complete kit of hardware which comprises | off each A, C, D,
F, 5 off E, and 7 off B, G £17-42, Post Free. ‘‘SCOPE" built
REGULATED POWER SUPPLY fully assembled and GUAR-
ANTEED. Voltage rails adjustable from 8-17V. Nom.
15-0-15V at 500mA per rail. Stab. ratio 250 : I; Ripple and
Noise 500V at full load. Load regulation < 19 zero to full
load, line regulation < {% for 109, change in mains voltage.
Size 4in X 24in X 7in fits easily into power supply subtrame.
Terrific value at £19-50 Post Free. (Inctude 15p for insurance
if required.)

Let us quote you for bulk supplies of any items listed.

EATON AUDIO

TERMS: MAIL ORDER ONLY. C.W.O. Cheques or crossed
P.O. payable to Eaton Audio. Minimum order £2. POSTAGE/
PACKING: some items show P. & P. charges in brackets,
where P. & P. charges are not shown please add |0p in the £1

P.0. Box No. 3
ST. NEOTS
HUNTINGDON

to orders under £5. Orders over £5 will be sent free of P. & P.

J
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v S 7
/
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/become
a RADIO-AMATEUR!

learn how to become a radio-amateur
in contact with the whole world. We give
skilled preparation for the G.P.O. licence

l I‘I'ee ! Brochure, without obligation to: I

=BRITISH NATIONAL RADIO & ELECTRONIGS SBHI](]L:

P.0. BOX 156, JERSEY i

NAME : - —— - —I
IADDRESS:_ ' . - == EBﬁ

(| BLOCK CAPS please ||
L . r 5 75 P 371 71 P F ' 373 B 7 B F 7 J |

RAPY
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OF THE GREAT

THIS IS THE FIRST PAGE

Bl-PAK SECTION

BRAND NEW FULLY GUARANTEED DEVICES

AC107 0-20 ADI62 0838 BCl48 010 BD137 0-45 BF188 0-40 0OC19 0-38 2G371 0-16 2N2219 0-20 2N3064 0-46 2N4059 0-10
AC113 0-20 AD161 & BC149 0-12 BD138 0-50 BF194 0-12  0C20 0-83 2G371B 0-12 2N2220 0-22 2N3055 O0-50 2N4060 0-12
AC115 0-28 AD162 (MP) BC150 0-18 BDI39 0-5§ BF195 012 0C22 0-38 2G373 0-17 2N2221 0-20 2N3391 0-14 2N4081 0-12
ACI17K 0-20 0-55 BCI51 0-20 BDI40 0-60 BF196 0-14 OcC23 0-42 2G374 0-17 2N2222 0-20 2N3391A 0-16 2N4062 0-12
AC122 0-12 ADTI40 ©-50 BCl153 0:1? BDI155 080 BF187 0-14 0C24 0-56 2G377 0-30 2N2368 0-17 2N3392 0-14 2N4284 0-17
AC125 0:17 AFl1l4 0-24 BCI153 0-28 BDI76 060 BF200 0-46 OC25 0-38 2G378 0-16 2N2369 0-14 2N33u3 0-14 2N4285 0-17
AC126 0-17 AF115 0-24 BCl154 0-30 BDI76 0-80 BF222 0-95 OC26 0-25 26381 0-16 2N2369A 0-14 2N3394 0-14 ©2N4286 0-17
AC127 0-17 AFl16 0-24 BC157 0-18 BDI177 0-85 BF257 048 OC28 0-80 2G382 0-18 2N2411 0-24 2N3385 0-17 2N4287 0-17
AC128 ¢-17 AF117 0-24 BC158 0-12 BDI178 0-65 BF258 0-80 0OC29 0-30 2G401 0-30 2N2412 0-24 2N3402 0-21 2N4288 0-17
ACl132 0-14 AFI1I8 0-35 BC159 0-12 BD17¢ 070 BF259 0-85 0OC35 0-42 2G414 0-30 2N2648 0-47 2N3403 0-21 2N4289 0-17
AC134 0-14 AFI124 0-30 BCI160 0-45 BDI80 070 BF262 0-b8 0OC36 0-50 26417 0-25 2N2711 0-21 2N3404 0-28 2N4290 0-17
AC137 0-14 AF125 0-25 BCl61 0-50 BDI185 0-65 BF263 0-88 OC41 0-20 2N3ss 0-35 2N2712 0-21 92N3405 0-42 2N4291 0-17
ACl141 0-14 AF126 0-28 BC187 0-12 BDI186 0-65 BF270 0-35 0C42 0-24 2N38BA 0-55 2N2714 0-21 92Nsdld 0-15 2N4292 0-17
ACI41K 0-17 AF127 0-28 BC168 0-12 BDI87 0:70 BF271 0-30 0C44 0-16 2N404 ,0-20 2N2904 0-17 2N8415 0-15 2N4203 0-17
ACl142 0-14 AF139 0-30 BC169 0-12 BDI88 0-70 BF272 0-80 0OC45 0-12 2N404A 0-28 9IN2904A 0-21 2N34168 0-28 2N5172 0-12
ACI42K 0-17 AF178 9:50 BC170 0-12 BDI18% 076 BF273 0-85 0C70 0-10 2N324 0-42 2N2905 0-21 2N3417 028 9N5457 0-32
AC151 0-15 AF179 050 BC171 0-14 BD180 0-75 BF274 0-38 0OC71 0-10 2N527 0-49 2N2905A 0-21 92N3525 0-75 2N5458 0-32
ACI54 0-20 AF180 0-50 BC172 0-14 BDI95 0:86 BFWI0 0-60 OC72 0-14 2N598 0-42 2N2006 0-15 2N3646 0-09 O2N5459 0-40
AC155 0-20 AF181 0-45 BC173 0-14 BD196 0-85 BFX29 0:27 OC74 0-14 2N599 0-45 2N20064 0-18 2N3702 0-10 28301 0-50
AC158 0-20 AF186 0-45 BC174 0-14 BD197 0-960 BFX84 0-22 OC75 0-15 2N696 0-12 2N2907 0-20 2N3703 0-10 283024 0-42
AC157 0-24 AF239 0-37 BC175 0-22 BD198 0-90 BFXS85 0-80 OC76 0-15 2N697 0-13 2Nu2907A 0-22 ©2N3704 0-11 28302 0-42
AC1856 0-20 ALlo2 085 RC177 0-19 BD199 0-95 BFX86 0-22 0C77 0-28 2N698 0-24 2N292, 0-14 2N3705 0-10 28308 0-55
AC166 0-20 ALl03 0-65 BC178 0-19 BD200 0-95 BFX87 0-24 0C81 0-15 2N699 ' 0-35 2N2924 0-14 2N3706 0-09 28304 0-70
AC167 0-20 ABY26 0-25 BCI79 0-19 BD205 0-80 BFX88 0-22 OC8ID 0-15 2N706 0-08 2N2925 0-14 2N3707 0-11 28305 0-84
AC168 0-24 ABY27 0-30 BC18n 0-24 BD206 080 BFYS50 0-20 OC82 0-15 2N706A 0-09 2N2926 (G) 2N3708 0-07 28306 0-84
AC169 0-14 ABY28 0-25 BCIls1 0-24 BD207 0-95 BFYSl 0-20 OC82D 0-15 2N708 0-12 0-12 2N3709 0-09 28307 0-84
AC176 0-20 ABY29 0-25 BC182 0-10 BD208 0-95 BFY52 0-20 OC83 0-20 2N711 0-30 2N2926 (Y) 2N3710 0-09 28321 0-58
AC177 0-24 ABY50 0-25 BCIS2L 0-10 BDY20 100 BFYS3 0-17 OC84 0-20 2N717 0-35 0-11 2N3711 0-09 283u2 0-42
AC178 0-28 A8YS51 0-25 BC183 0-10 BF115 0-24 BPX25 0-85 OC139 0-20 2N718 0-24 2N2928 (0) 2N3819 0-28 283224 0-42
AC179 0-28 ABYS62 0-28 BCIS83L 0-10 BF117 0-45 B8X19 0-15 OCl40 0-20 2N718A 0-50 -10 2N3820 0-50 28323 0-58
AC180 0-17 ABY54 0-25 BCl84 0-12 BFI1I18 0-70 BSX20 0:15 OCléeg 0-28 ©2N726 0-28 2N2926 (R) 2N3821 0-35 28324 0720
ACI180K 0-20 ASY55 0-25 BCIS4L 012 BF119 0-70 B8Y25 0-15 OCl170 0-26 2N727 0-28 0-10 2N3823 0-28 283u5 0-70
AC181 0-17 ABYS6 025 BC186 028 BF121 0-45 B8Y26 0-15 OC171 0-25 2N743 0-20 2N2826 (B) 2N3903 0-28 28326 0-70
ACIBlK 0-20 ABY57 0-25 BCI87 0-28 BF123 050 BAY27 0-15 OC200 0285 2N744 0-20 0-10 2N3904 0-30 28327 0-70
AC187 0-22 ABYS8 0-25 BC207 0-11 BF125 0-45 BAY28 0-15 0C201 028 2N914 0-14 2N3010 0-70 2N3905 0-28 28701 0-42
ACIB7K 0-20 AB8Z21 0-40 BC208 0-11 BF127 0-50 B8Y29 0-15 OC202 0-28 2N918 0-30 2N3011 0-14 2N3906 0-27 40361 0-40
AC188 0-22 BCl07 0-09 BC209 012 BF152 0-86§ BAY38 0-18 0C203 0-25 2N929 0-21 2N3053 0-17 2N4058 0-12 40362 0-45
AC188K 0-20 BCl08 0-09 BC212L 0-11 BF153 0-45 B3Y39 0-18 OC204 0-25 2N330 0-21

ACY17 0-25 BCl09 0-10 BC213L 0-11 gFlﬁl 348 ggg»o gg 88‘206 0»26 2N1131 0-20

ACYI8 0-20 BCl13 0-10 BRC2I4L 0-14 F155 -2 41 . 309 0-40 2N1132 0-22

ACY19 0-20 BCIl4 015 BC225 0-25 BF166 048 BSY95 0-12 P346A 0-20 2N1302 0-14 DIODES AND RECTIFIERS

ACY20 0-20 BCl1s ¢-15 BC228 0-35 BF157 0-68 BBY95A 0-12 P397 0-42 2N1303 0-14 AAll19 0-08 BYI33 0-21 OAl0 0-35
ACY21 0-20 BCl16 0-15 BCY30 0-24 BF158 0-66 Bulod 2:00 OCP71 0-43 2N1304 017 AAI120 0-08 BY164 0-50 OA47 0-07
ACY22 0-18 BCl17 0-15 BCY3r 0-26 BF159 0-60 CI11E 0-50 ORPI3 0-43 2N1305 017 AA129 0-08 BYX38/30 QA0 0-07
ACY27 0-18 BCl18 0-10 BCY32 0-30 BF160 0-40 C400 0-30 ORP80O 0-40 2N1306 0-21 AAY30 0-09 0-42  OA79 007
ACY28 0-19 BCl19 0-30 BCY33 0-22 BFl162 0-40 C407 0-25 ORP61 0-40 ©2N1307 0-21 AAZI3 010 BYZI0 035 O0AS81 007
ACY29 0-38 BCl120 0-80 BCY34 0-25 BFl63 0-40 Csa24 0-20 8T140 0-12 2N1308 0-288 BAl0O 0-10 BYZ11 0-30 OAS85 0-09
ACY30 0-28 BC125 0-12 BCY70 0-14 BFl164 0-40 Ci25 0-50 B8T141 0-17 2N1309 0-23 BAlI6 0-21 BYZ12 0-30 OA% 006
ACY31 0-28 BCl26 0-18 BCY71 0-18 BF165 0-40 C426 0-835 TIS43 0-30 2N1613 0-20 BAl28 0-22 BYZ13 0-25 O0A91 0-08
ACY34 ©¢-21 BCl32 0-12 BCY72 0-14 BF167 0-22 C428 0-20 UT46 0-27 2N1711 0-20 DBAl48 0-14 BYZI6 0-40 OAYS 0-07
ACY35 0-21 BCi34 0-18 BCZl0o 0-20 BF173 0-22 C441 0-30 2G301 0-08 2N1889 0-82 BAl54 0-12 BYZ17 0-85 0A200 ¢-08
ACY36 0-28 BClss 0-12 BCz11 0-25 BF178 0-35 C442 0-30 2G302 0-19 2N1890 0-45 BAl5S 0-14 BYZ18 0-85 OA202 0-07
ACY40 0-17 BC136 0-15 BCZ12 0-26 BF177 0-36 C444 0-35 2G303 0-19 2N1893 0-37 BAlSS 0-13 BYZ1S 0-28 8D10 0-05
ACY41 ' 0-18 BC137 0-15 BD121 0-60 BF178 0-830 C450 0-22  2G304 0-24 2N2147 0-72 BY100 0-15 CG62 8D19 0-05
ACY44 0-85 BC139 0-40 BD123 0-88 BF179 0-30 MATIO0 0-18 2G306 040 2N2145 0-57 BY101 0-12 (Eg) 0AS1 IN34 007
AD130  0-38 BCI40 0-30 BDI24 0-60 BF180 0-30 MATIOl 0-20 2G308 0-835 2N2160 0-60 BY105 0-17 005 IN34A 0-07
AD140 0-48 BCl41 0:30 BDI131 0-60 BF181 0-30 MATI120 0-19 2G309 0-35 2N2192 0-35 BYIll4 0-12 CaGesl IN914 0-08
AD142 0-48 BCl42 0-30 BD132 0-60 BF182 0-40 MATI21 0-20 2G339 0-20 2N2193 0-35 BYI126 0-14 (Eq) OA70- 1N916 0-08
AD143 0:38 BCl43 0-30 BD133 0-65 BF183 0-40 MPF102 0-42 2G339A 0-16 2N2I194 0-35 BYI127 0-15 O0A79 0-08 IN414B 0-08
AD149 0-50 BCl4s 0-45 BDI135 0-40 BFIs84 0-25 MPF104 0-37 2G344 0-18 2N2217 0-22 BYI128 015 OAS 0-35 18021 0-10
AD161 033 BCl47 0-10 BD136 0-40 BFI185 0-30 MPF105 0-37 2G345 0-18 2N2218 0-20 BY130 018 OAS8L 0-21 I8951 0-08

‘NEW COMPONENT PAK BARGAINS

Pack

JUMBO COMPONENT PAKS
MIXEDELECTHONICCOMPONENTS
Ezceptionally good value

Resistors, capacltors, pots, electrolytics

THE NEW S.G.S. EA 1000 AUDIO
AMP MODULE *Guarantee

No. Qty. Description Fieice and coils plus many other useful items. 3 w ¢
C 1 250 Resiators mixed values approx. couat by weight 0-50 Approximately 3lba In weight. Price incl. atts
C 2 200 Capacitors mixed values approx. count by weight 0-50 P. & P. 2150 only.
C 3 50 Precision Resiators 1%, -01% mixed values :60 R.M.S.
C 4 76 j§th W Resistors mixed preferred values <50
C6 5 Pleces asmorted Ferrite Rods - 0-50 BRAND NEW ONLY
Ce 2 Tuning Gangs, MW/LW VHF 050
c7 1 Pack Wire 50 metres assorted colours 0-50 POST OFFICE £2. 63 each
®s ) L e i g:g TYPE TELE. Modual Tested and Guaranteed™
c9o 3 Micro 8witches a
ty. 1-9 22-63; 10—25 Price each. Larger
€10 15 Assorted Pots & Pre- Beu .. 050 PHONE DIALS Suintltlee quoted on reque:'.2 ?ull hook-up dlngrngma
C11 5 Jack Bockets 3 x 3-5m 2 x Bundard Bwlt/ch Types 0:50 ON LY 75 |'I and 1 data supplied free with each
C12 40 Paper Condensers preferred types mixed values 0-50 P eac modunl or avallable separatety ai 10p each.
C13 20 Etectrolytics Trans. types 0-50
Cl4 1 Pack assorted Hardwan—Nnu/Bolu Gmmmeu et/c 0-50
C15 4 Mains Toggle Bwitches, 2 Amp D/P a 0-50
C16 20 Assorted Tag Strips & Panels 0-50 sY s I E M 1 2 s I E R E o
C17 10 Assorted Control Knobs 0-50
C18 4 Rotary Wave Change Bwitches 0-50
Clo 3 Relays 624V Operating . 060 § Each Kit contains two Amplifier Mod-
c20 4 Bheets Copper Laminate -pprox 10' x 7' 0-50

Please add 10p post and packing on ail componeat packs, plus a further 10p
on pack Nos. C1, C2, C19, C20.

PLUS-MUCH MORE-

SEND NOW FOR THE
BI-PAK “Component Catalogue”

5p to cover postage etc.
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ules, 3 watts RMS, two loudspeakers,
15 ohms, the pre-amplifier, trans-
former, power supply moduie,
front panel and other acces-
sories, as well as an illus-
trated stage-by-stage instruc-
tion booklet designed for the

ONLY

“lmg

beginner.
Further details available on £1 6 95 ;RiEP
request. . '



The largest selection

NEW LOW PRICE TESTED S.C.R."s | KING OF THE PAKS  Unequalled Yalue and Quality | QUALITY TESTED SEMICONDUCTORS

PIVIA 3A G5A 5A 7A 10A 16A 30A Pak No. Price

TR

BRIOO (nsa) 87p each BRIDGE RECTIFIER 2 Bilicon power rectifiers BYZ 13 .
—— e

4 8ilicon transistors 2 X QNGQG

o
S
Q
I
@

TO5 TO66TOAE TOB4 TO4ST 048 TO43TO48 . £p
500-23 0-25 0-35 0-35 0-47 0-50 0-53 115 NEW BI-PAK UNTESTED Q1 20 Red spot transistors PNP ........ 0-50
100 0-25 0-33 0-47 0-47 050 0-58 0-63 1-40 SEMICONDUCTORS Q2 16 White apot R.F. transistors . 0~60
2000:35 0-37 0:49 0-49 0 57 0-61 0-75 160 Q3 4 OC 77 type transistors ........... 0-50
400 0-43 047 D-56 056 0-67 0-75 0-93 175 Q4 6 Matched transistors 0044/45/8)/811)0 50
600 0-53 0-57 0-68 0-68 077 097 1:25 - Batistaction GUARANTEED iu Every Pak, or money back. Q5 4 OC 75 transistors .. 0-50
800 065 0:70 0:80 0-80 0-90 1-20 1-50 4-00 Q6 5 OC 72 transistors . . . 05

Pak No. Description Q7 4 AC 128 translstors PNP high gain .. 0-50
Q8 4 AC 126 transistors PNP . 0-50
SIL. RECTS. TESTED g 1 123 §l|m 5(‘;"’“'“;]“’"?‘ ‘:“:P"‘; g;’;‘;‘“'“’“ Q9 7 OC Bl type transistors . 0-50
6 xea Germanium Transistors Q10 7 OC 71 type transistors . 0-50
PIV 300mA 750mA 1A  1-5A 3A L PANIAM JTAnsls ors
500-04  0-05 005 0-07 014 ‘1)031 3‘.’30 U3 76 Germanium Gold Bonded Sub-Min. like 0AS 0-50 | QL1 2 AC 127/128 Complemem" pﬂirs
100004 0:06 0050-13 0-16 023 075 | U 4 40 Germanium Tranaistors like OC81, ACI28 050 | 1a 3 AF 116 tupe ¢ e > O
200005 0-09 0-06 0-14 0-20 0-24 1-00 A\SEE vpe transistors 25
400006 0-13 0-07 0-20 0-27 0-37 1-25 U 5 60 200mA Sub-Min. Sllicon Diodes .. 0-50 § Q13 3 AF 117 type transistors . 0-50
6000-07 016 0-10 0-2, 0-34 0-45 1-86 U 8 30 8il. Planar Trana. NPN like BEYO5A. 2N706 . 0-50 § Q14 3 '())C 1701 H.F. type transistors . . 0-50
8000.10 ©0.17 0-11 0.25 0.37 0.85 2.00 | U7 16 BIL Rectifiers TOP-HAT 750mA VLTG. RANGE up to 1ooow OB g ErED O gy Gt -
}ggg el g:gg 0-14 gjgg g:;g g gg 2:50 | T8 60 8IL Planar Diodes DO-7 Glass 2/0mA like 0A200/202 .. 0-80 | Q16 2 GETB80 low noise Germanium
U § 20 Mixed Voltages, 1 Watt Zener Diodes -850 by t;an:xiu’:ors Ty Tk, gg?)
T . 17 5 NPN2 x 41&3x 0., 0
TRIACS FULL RANGE oF | U10 20 BAVEO charge storage Diodes DO-7 Glass - 500 Qs 4 MADT'S 2 x MAT 100 & 2 x MAT
VBOM2A4 64 10s | ZENER DIODES Ul 25 PNP Sil. Planar Trans. TO-5 llke 2N1152, 2N2904 so | flag TN 0
TO-1 TO-66 TO-88 VOLTAGE RANGE | UT2 12 Bilicon Rectiflers Epoxy 500mA up to 800 PIV . 501 Q19 3 MADT 82 x MAT101 &1 x MAT
0 0 “ 2-33V. 400mV (DO-7] U1s 30 PNP-NPN 8il. Transistors 0C200 & 28 104 0-50 TD 0o EoResR Aaf o g%
» D Case A i e 3 )
100 80 50 ;0 Hlt))llaappe:..l{l)ms(g?{)o Ul4 150 Mixed Silicon and Germanium Dlodes 050 Q21 4 AC 127 NPN Germanium transistors 0-50-
8tud) 25p ea. All fully | Ul5 25 NPN Bil. Planar Trans. TO-5 like BF¥51, 2N697 - 0-50 | Q22 20 NKT transistors A.}. R.F. coded .. 0-80
200 50 60 80 | o0y go, tol and| U6 10 3 Amp Silicon Rectifiers Stud Type up to 1000PIV . 060 ggfj I e E e (LD B i g g g'gg'
400 70 5 - . N P T s ¢ diodes .. .0
7 1-10 mulgedg_ Btate voltage f 717 30 Germanium PNP AF Transistors TO-5 like ACY 17-22 -50 | Q25 15 IN914 Silicon diodes 75 PIV 0-50
DIACS . U1 8 6 Amp Billcon Rectifiers B¥213 Tvpe up to 600 PIV 50 | Q26 & OA9’5 Germanjum diodes sub-min
SRR} — o0l IN69 ......... 0-50
yox Usz WITH U19 25 Bilicon NPN Transistors like BC108 ... ... ... .. 080 . :
10amp POTTED  } 170/ 15 15 Amp Bilicon Rectifiers Top Hat up o 1000 PIV . Qa1 2 10K PIY Biicon rectiters 18435 030
0

U2l 30 AF. Germanium Alloy Translators 2G300 Series & 0(71 .

1 x 2N697,1 x 2N698 ... ... ..

@l
e

ololo‘o o‘o
o
3

v =}

©

@

FREE on heat sink. U253 30 MADT's like MHz Series PNP Translators - 05 o
One 50p Pax of your| VOOPIV:90peach [ U2i 20 Germanium 1 Amp Rectiiers GIM Series up Lo 300 PIV_0-50 | @30 7 Billcon awiten transistors 2N708 &5
own ochoice free wil o U25 25 300 MHz NPN Bilicon Transistors 2N70A, BEY27 " 080 | q31 6 s..,con wwiteh transistors
orders valued £4 or over. j KEW LINE U206 30 Fast Bwitching Biilcon Dioden llke e IN914 Micro-Min 050 ~ NPN ... 8 -5
SRARDBNEWATEZAS Mt U27 12 NPN Germanfum AF Transistors TO-1 llke AC127 ... 0-80 Q32 3 11’21’&":33 “ﬂf‘flmo_ﬂ_ 2 X _?1*_1'31 O]
e raangivrong | & Awp. BRIDGE RECTS. | {759 10 1 Amo BCR's TO-5 can, up to 600 PIV CRB1/25-600 . 100 | g3 3 Sitloon NPX traneistors 2N 1711 80]
. 50 v RM8  82p each | {55~ 15 Plaatic Sllicon Planar Trans. NPN 2N2926 - 050 | Q31 7 silicon NPN traneistors 2N2369,
Coded and Guaranteed 100 v RM8  37p — =7
o 400 v RM8S  46p .. U31 20 Silicon Planar Plastic NPN Trans. Low Noiee Amp‘ZN370 050 238 aﬁg?lldﬂzrgg);e_rlg%ﬂ? bopoongiios 0-50-
Pak No. EQVT | 8ize 15 mm x 6 mm. | U32 26 Zener Diodes 400mW DO-7 case 3-18 volts mixed 50 RN 2 b0 e 0D
T1 8 2G3713 OC71 US83 16 Plastlc Case 1 Amp Bilicon Rectifiers IN4000 Beries -50 { Q38 7 2N3646 TO-18 plannc 300 Milz NPN 0-50
T2 8 D1374 OC75 UNLJUNCTION 734 30 Silicon PNP Alloy Trans. TO-5 BCY26 28302/4 50§ Q37 § oN3055 NBN Silicon transistors .. 0.60
T3 & D1216  OCSID | UT46. Equi. 2Nasss, | Lot 20 Silicon PRP Alloy Trans. T 4 21 Q38 7 NPN transistors 4 x 2N3703, 8 x
Ti 8 2G381T OC81 | Rqee TiBss BEN3000 | U6 26 Silicon Planar Transistors PNP TO-18 2N2006 . 50 GO & & MLty O B 50
T 8 2G382T OC82 27p each, 25-99 £5p U36 26 ﬁlcon Planar NPN Transistors TO-5 BFY50/51/52 50
T6 & 2G344B 0C44 | 100UP 20p. U 30 ¢ -2 PNP 0C2( 0-80
T7 8 2G34ER OCAD '} ewmmtmmmemionte—e | 7738 90 F bing ilicon Trans. NN 400 Miiz N30T 0-50 | LorCRORIC SLIDE-RULE
T8 82G378  0C78 | CADMIUM CELLS | 3 Fastidiitching]8ilicon,TEonF. 227 | The MK Slide Rule, designed to simplify Elec-
TH 8 2G399A 2N1302 U39 30 RF. Germ. PNP Transistors 2N1303/5 T0-5 0-50 | tronic calculations features the following scales:
T10 8 2G417  AFL7 onrsoog:.ﬁsf% ) U40 10 Dual Transistors 6 lead TO-5 2N2060 . - 0-50 go{lvelri:on ?1LF{‘eque;-civ A:MT Wdugeng_tth.
All 50p each pak . P each | (74725 RF Germanjum Translstors TO-5, 0C45, NKT72 ~ 050 | Calculation of L, € and fo of Tune e
I — Reactance and Belf Inductance. Area of Circles.
2N2080 NPN SIL. DUA. GENERAL PURPOSE | U42 10 VHF Germanium PNP Transistors TO-1 NKT667, A Al'117 117 0-80 § Volume of Cylinders. Resistance of Conductors.
MBS0 NPX SIL. DUAL | NPN SILICON SWITCH- | U4 25 BIl. Trans. Plastic TO-18 AF. RCII3/114 . 050 | Weight of Conductors. Decibel Caleulations.
2 ING TRANS. TO-18{ ygq .20 8il. Trm “Plastic TO-56 BC116/NP. 0-50 | Angle Functions. Natural Logs and ‘e’ Functions.

TEXAS8. Our price 260 | g1 1o 2N700/8. BSY- | = - < Multiplication and Division. 8quaring, Cuhing
each. 27/98/95A. Al ussble | U457 3A BCR. TO66 up to B0OPIV ... ... 1:00 § 4nd Bquare Roots. Conversion of kW and Hp.

devices no open or short A must for every electronic engineer and enthusi-
120 VOB MIXIE DRIVER | circuits. ALBO AVAIL- | Code No‘s. mentioned above are glven as a guide to the type of device In { ast. 8ize: 2 em x 4cm. Complete with case and
TRANSISTOR. 8im. | ABLE in PNP 8im. to | the pak. The devices themselvea are normally unmarked. instructions. Price each: £3-35
RBSX21 & (407, 2N1893 § 2N2906, BCY70. When
FULLY TESTED AND | ordering please state -
CODED ND 120. 1-24 | preference NPN or PNP. :g.}%%" T‘(’}_’g“m:"‘::d ERITTNLYED BEDRD YD
17p each. TO.5 N.P.N. 2 NPN 8im. to BP x 25 and P21. Manufacturers *‘Fali Outs'’ which include Functional and Part-Functlonal Units.
25 up 15p each. 20 For 0-50 BRAND NEW. Full dats These are classed as ‘out-of-spec’ from the maker's very rigid specifications, but

188 EOr ig: svaliable. Fully guaranteed. are Ideal for learning about 1.C's and experimental work.
B or . B .

Bil. trans. suitable for | 5, For 250 Qty.  1-2425-99 100 up Pak No, Contents Price | PakNo. Contents Price | Pak No. Contents Price

P.E. Organ. Metal TO-18 Priceeach 45p 40p 85p

PNP
Coded GP100. BRAND NEW TO-3 CASE. POSS. NEW EDITION 1971 e s
REPLACE.:—0C25-28-29-30-35-36. NKT 401-403-
404-405-406-430-451-452-453. TI3027-3028, 2N250A, | TRANSISTOR EQUIVALENTS
2N456A-457A-458A, 2NS11 A & B. 2G220-222, ETC. [ BOOK. A comblete croas reference | (yIC42 — 5 x 7442
VCBO 80V VCEO 50V IC 10A PT. 30 WATTS Hfe [ and equivalents book for Eutopean, § (143 =5 x 7443
30-170. American and Japanese Transs-§ y11044 -5 x 7444
PRICE 1-24 25-99 100 up [ tors. Exclusive to BI-PAK 90p UICA5 — 5 x 7445
48p each 40p each 36p each | each.

BILICON High Voltage 250V NPN

Applictions Brans how Caed 12400 2N3055 A

pplications, Brand new Coded R 240C ALARGERANGEOFTECHNICAL|  BJ.pAKS NEW COMPONENT SHOP NOW OPEN WITH A
HYE type 2ojen sMAZ " | 115 warr s, | AND DATA BOOKS ARE NoW| wiDE RANGE OF ELECTRONIC COMPONENTS AND
OUR PRICE EACH : POWER KPN oo r“con PREE LIST, ACCESSORIES AT COMPETITIVE PRICES—

s *3or 4oy’ | 809 EACE 18 BALDOCK STREET (A10), WARE, HERTS.

50 UIC75 =8 x 7475
50 UIC76 =8x 7478
50 UVIC80 =5 x 7480
50 UICB1 =5 x 7481
50 UIC82=05x7482 050 UICXI =25 Assorted
50 UIC83=5x7483 0-50 74's 1-50

Packs cannot be split, but 25 assorted pieces (our mix) is avajlable as PAK UIC X1.

UIC154 =
UIC193
UIC199=5x 74199

Eqvt. ZTX300 5p each. | 1000 For 1300
Any Qty. 050 | UIC47T=5x7447 0-50 | UIC90-5x7490 0-50-
eseeees——  SIL. G.P. DIODES £p F.E.T.'S U1ces & §0 | UIC48=5x7448 050 UIC91=6x 7491 050
300mW 30..0-80 =12 x 7403 50 0-50 UVICI2=5x7492 0-50
POWER 40PIV(Miny 1000 150 | ZN3818 :g' s 23’ UIC04 =12 7404 0-50 0-50 | UIC93-5x7493 050
Sub-Min. 500..5:00 3 » » UICOs =12 x 7405 50 UIC53=12x 7453 0-80 UIC94=8x7494 050
TRANS 2N38 BFW10 4
Full Tested 1,000, 9-00 3821 36p 1 4% | uIcos-8x7408 50 | UICE4—12x7454 0-50 | UICO5-5x7495 050
Ideal for Organ Builders. | 2N3823  30p MPF105 o C07 =8 x 7407 50 | UIC60—12x7460 0-50 | UICY6—5x7496 050
BONANZA! 8
12x7410 0-50 | UIC7T0-8x7470 0-50 | UICI00—5x74100 0-50
UIC13=8x 7413 UIC72-8x7472 0-60 | UICI21 0-50-
GENERAL PURPOSE GERM. 50 | UIC7T3-8x7473 0-50 | UICI4l 0
0 o
o o
o 0
0 0
o

I
UICOO--12x7400 0-50 VIC46=5x 7446  0-50 UIC86 =5x74868  0-50-

coocoooooocoo000
-
=3

ADIGI/I62 rvr | icoN & wATTS maTcmsn wourer TEL. (STD 0920) 61593. .
/P COM GERY TRANS, X%%(l) N ,‘{‘i’é’f%?"g}g ilcg A R R (Apen M'ON.-SAT. 9.15 a.tlna. to 6 p.m., FRIDA¥ until 8 p.m.
85p PER PAIR 1-24 prs. 80p 25-99 ];ru. 85p 100 pra. 50p sel:ldnl:ﬁl ::g:rrss tpoleBa;'ePaAdK lgpopoétoaxng p%cAkgé' HERTS
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-the lowest prices!

1 )
74 Series TTL. L0’ BI-PAK DO IT AGAIN!
BI-PAK BTILL LOWEST IN PRICE. FULL SPECIFICATION U
GUARANTEED. ALL FAMOUS MANUFACTURERS ‘
1 28
SN7400 018 SN7489 5% 1518 k 25w RMS
SN7401 oI SN7490 &4
SN7402 s SN7491 € e (3]
SN7403 018 SNT492 [ 2] °
SN7404 LB L] SN7493 0e7 064 o ]
SN7%8 o3 SN noen o | DAISE%RT\IMOI’:L'IFIER
SN7406 o3 SN7495 [ B4 °74
SN 7407 (3] 7496 (3. 084
SN 7408 o8 SN74100 ) 68 1
SN7409 (BT} SNT4304 ' 954
SNT410 [ RE] SN74108 (244 894
SNT411 828 SN74107 (2] (2]
SN7412 (3] SN74110 @38 (E1]
S::I,au oz g:;nl: :I 28 l:;: 3
SN74l6 3 411 198
sNaa 1Y s 63 nas % Frequency Response 15Hz to QNLY :
SN7420 o8 SN74121 0 40 *y
SN7422 o5 SN74122 e 013 100,000—1dB.
SN7423} o s SN74123 280 1270 each
SN742§ .50 SN74141 (224 044 L d 4 h n
SN7427 48 SNT4148 £ -se (3R] —3
SN7428 070 SNT74150 360 1270 % Loa +4, 8 or 16 ohms.
SN7430 018 SN74151 f1es 098 % Supply voltage 10-35
SN7432 848 SN74183 -0 & 10 .
SN741) o SN741%4 (e e % Distortion—better than 1% at Volts.
SN7437 [ 2] SNT74158 £1-48 e
SN7438 o8e SN74156 e 013 1KHz.
SN7440 (31 SN74187 619 100 i
SN7441 06 SN74160 am on * Overall size 63mm x
SN7442 047 SN74161 (e £170 i i
N S o A= % Signal to noise ratio 80dB. 105mm x 13mm.
SNT7444 -3 SN7416 14 £3-78 f
: Tailor made to the most atringent specifications using top quality components
f:;ﬁé ‘:: 2:;’:::: ﬁg a5 and incorporating the latest solid state circultry and ALSO was conceived to Ml
SN7447 1100 SN74I66 13 35 1328 the need for all your A.F. amplification needs.
SN7448 e SN74174 £1-30 £1-0 FULLY BUILT — TESTED — GUARANTEED.
SN74%0 (B SNT7417% ]
SN745I 15 SN74176 £2-%
SR STABILISED POWER
SN74%4 SN74180 2.
SN7460 s SN74181 se
SN7470 I .4 2% SN74182 200
SN7472 [ ¥ % SNT4184 50 MODULE SPMBO
N 4 ps RS b AP80 s especially designed to power 2 of the AL50
SN747% :"‘; :,’ SN74192 198 Amplifiers, up to 16 watt (r.m.s.) per channel simul-
SN7476 Py » SN7419) 1290 taneously. This module embodies the latest comnponenta
SN7480 67 - SNT4194 77 and circuit techniques incorporating complete short
SN7481 £ » s SNT7419% 1200 circuit p ‘With the addition of the Mains Trans-
SN7482 .87 . 0% SNT4196 £ e former MT80, the unit will provide outputs of up to 1-5
SN7483 119 1195 SN74197 £ e amps at 35 volts. 8ize: 63mm x 108mm x 30mm.
SN7484 i1 895 SN74198 £s 5o These units enable you to build Audio Systems of the highest
SN;“S 30 3% SN74199 5% 1500 quality at & bitherto unobtainable price. Also ideal for many
SN7486 o 32 031 other applications including:—Disco 8ystems, Public Address,
ROCK BOTTOM PRICES Intercom Units, etc. Handbook available, 10p PR'CE £2.95.
LOGIC DTL $30 Series I.C's
e T —. o price TRANSFORMER BMT80 £1-95 p. & p. 25p.
[ B30 e e e
Type No. 1-24 2599 100 up P P
BP20IC—S1201C 8 a3, BES12 3p 12p Iy
PR W TE | e 2 STEREO PRE-AMPLIFIER TYPE PA100
:zg%i_?zs,:);’w( :‘_‘: 45,.. 3: BP9 13p Iz= "p Built to a specification and NOT a price, and yet still the greatest value on the market,
BPI09— 72709 ep J‘: op BP944 p 12p 1ip the PA100 stereo pre-amplifier has been concelved from the latest circult tecnniques.
09P—pu A 709 M  Mp My BP94s 8p Up 12p Deaigned for use with the AL50 power amplifier system, this quality made unit incorporates
BP710—72710 “p  ap My RIESSE 12 lip  10p no less than eight silicon planar transistors, two of these are specially selected low noise
BPTII—pATI aSp  Qp  eep gm e e e NPN devices for use in the input stages.
BP41—7274) T8p «Op Sop P92 u’ :’ I.: Three switched stereo inputs, and rumble and acratch filters are features of the PA100,
RATOIC —pATOIC 8p 26p 24p BPS091 .: !: 38, which also has a STEREO/MONO switch, volume, balance and continuoualy variable
TAA263— Jop  68p  SSp BP9094 _‘,’ bass and treble controls
TAA®I— wp  5p  Tep |Had b o0 R .
TAANG e TP 158 1sep o] :: - “: SPECIFICATION
S L
Devices may be mixed o qualify for Frequenpy B_cspol_nw 20Hz — 20KHz + 14B
quantity price. 1 arrr quantity  prives Harmonic Distortion better than 0-19%
on apphcation. (DT1 930 Seriev only) = Inputs : 1. Tape Head 1:25 mV into 60K 2
2. Radio, Tuner 36 mV into 50K Q
ERICAL INDICATOR TUBES e o an output o 280 Tome o
N UM R All Input voltages are for an output of 250mV. Tape and P.U. inputa
equalised to RIAA curve within 4 1dB. from 20Hz to 20KHz.
1 Bass Control % 15dB at 20Hz
; Treble Control + 154B at 20KHz
(" "} MODEL CDSS | RUE 1165010 TR Filters | Rumble (High Pass) 100H:
- = . 8cratch (Low Pass) 8KHz
Anode voltage (Vdc) | 170min | 176min 5 o o el
H All indicato; Supply + 35 volts at 20mA
Cathode Carrent (mA) 38 14 & 09 + Dechn: Dimensions 292mm x 82mm x 36mm
Numerical Height (mm) | 18 13 9 !"';::'ingm ede ONLY £11'95
Tobe Bant = = 2r | dsta Gor  all SPECIAL COMPLETE KIT COMPRISING 2 AL50's, 1
types available SPM80, 1 BMTS80 & 1 PA100 ONLY £23'00 FREE p. & p.
, Tube Diameter (mm) 19 13 12 wide | 0D request.
1.C. Driver Rec. BP41 or | BP4l or | BP47 All prices quoled in new pence Giro No. 388-7006
t 151 2aL Please send all orders direct to.warehouse and despatch department
” l H 1!' PRICE EACH a7 | s | 090
RTL MICROLOGIC CIRCUITS DUAL IN LINE BOCKETS. )
Pri 2 14 & 18 Lead Bockets for use with
Epoxy TO-5 case 1-24 26-99 100 up DUAL-IN-LINE I1.C's. TWO Ranges
uL900 Buff 35 ™ o PROFESSIONAL & NEW LOW COST.
Nl » » PROF. TYPE No. 1-24 25-99 100up.
uL9l4 Dual2/p TS8O 14 pin type 30p 27p 25 ARE & HERTS
gate ¥ 2 T8016 ,, ,, 8p 32 30p P. - B ] Ay
ale23S-Efip-fop 8p 47  4bp LOW COST No. Postage and packing add 10p. Overseas add extra for armail.

Dﬁ:’:d ta Booklet for ICa §§§ %: 16 12 12p Mintmum order' 50p. Ca'sh with order.please.
Guaranteed Satisfaction or Money Back
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meet the premsnon
SOLDERIN

Precision instruments supplied with standard detachable
copper chisel face bits. Standard temp. 360°C at 19/23/27
watts. Special temps. from 250°C/410°C.

For perfection
in soldering
7 L1076 L646
BIT SIZE 1/4" pas BIT SIZE 3/16”
6.34 mm Dia ! 475 mm Dia
27 watts. g 23 watts.
£2-18 £212

L706 —

BIT SIZE 1/8"
32 mm Dia
19 watts.

£1°96

Don‘t take chances.

¥ Wedon't. All our

ADCOLA Instruments
are ofimpeccable qual-
ity. You can depend
on ADCOLA day afterday.
That's why they'resopopu-
lar.You getgood service ...
reliability... from our famous
/ thermallycontrolled ADCOLA
Element and the tough steel
construction of this production
tool. ADCOLA day after day.

Send for NEW
catalogue today

PRODUCTS LT ADCOLA HOUSE GAUDEN ROAD LONDON.SW4 6LH
Regd. No. 442762 ENGLAND

Postagepacking paidon orders over £2. under£2.add £0-10
Models requived ______ ...
Enclosing P/0 or cheque for
Name
Address PE2

206

TRANSFORMERS

MAINS ISOLATING SERIES
Primary 200-230 Volts Secondary 240 Voln Centre
Tapped (120V) and Earth Shielded
ALSO AVAILABLE WITH 115/120v SEC. WINDING
Ref, VA Weight Size em.
Neo. (Wotts) Iboz
07 20 [

h ]
4
b

—oNo®m®O
OONO—

SeRjyzuawar

ANNavNO®N
—@m—OWNOoONCO
XX X X X X X X X
Owo

2O -NRAND =~

Oy
-

0

AUTO SER}

VA Weight Size ¢
{Woatts) Ib oz

20 I

14

»~
=~

T ISOLATED)
Auto Taps

5-210-240
-210-240
S- 200-220-240

T RERTT
x
o

ADNAONVOW
X¥ X X X X

28
40
45
TOTALLY ENCLOSED 1i3V AUTO TRANSFORMERS
115V 500 Watt totally enclosed auto transiormer, complete with
mains lead and two |15V outlet sockets, £7-87. P &P 67p.

Also avail:ble a 20 Wart version. £1:67, P & P 22p.

OW VOLTAGE SERIES (ISOLATED)

PRIMARY 200-250 VOLTS 12 AND/OR 24 VOLT RANGE
Size ecm. Secondary Windings P&F

£
0-12V at 0-25A <2 0.-85
0-12V at 0'SA x2 d
0-12V at 1A X2

0-12V at 2A x2

0-12V at JA x2

0-12V at 4A x2

0
8
[
9
0
8

x
w

-~
x

-

—o
Srocmornd
ONLOWANACON
x X X
o
-
XX X

NWRHRNOO® @
OW——VON WO W

X X ¥ ¥

zs

— 50

OO DN I WM =

e

AO—=NOUWN — —

N LI

N—ANDWOO

X X X X

SHS3Smavnma
wW NN O N

0-12V ar 30A %2
0 VOLT RANGE
Size cm, Secondary Tops

0-12-15-20-24-30V

3

o
NommooNoaN
X X X X X X

x

-— O b - o™
P 439 &t

L1xwNcomwe
OCO~—NNYOW

-5
0
-0
0
0
-0
0
-0
0

NONGO M WN—
O —-0QOo®NOW
NWUOSSVo AN
TOoo@@ONRL
F-TSL- Y. ¥ Y. Xapv.)
TeA W -

[+]
I
2
k]
4
5
6
8
0

XX XX XXX

50 YVOLT RANGE
Secondary Taps

0-19-25-33-40-50V

E3
ol
2
&
£
N
o
a
3

-

-0

warooo-—N
2

OWwNROO®m
[T N TN TY )
HXX X XXX XX

Se-=omuy

Soorwn-0

[=Y-T=J=X=Y-Y YV ]

;;NWOMN—

~

AU ANOWO

XX X XX XXX

TRGommun
S W= Wwpwoeo™~

bl @on

I F SR R

VOLT RANGE
Secondary Taps

0-24-30-40-48-60V

>
3
s
&

F3
LR

Y
B

coBULWN
MNODOOAN

"

corrwN—C
bbbt godrait
-u#;xouh
Neaion

»
w

EAD AC| HARGER TYPES
. Weight ParP
£

4

1-34 30

Please note, these 203 42

units do not in- 3.07 52

6 4 b clude rectifiers )49 52

I25 14 l]]xlosxlll -20 67

All ratings are continuous. Standard construction: open wuh solder
tags and wax impre(nztion Enclosed styles to order.

L SPEC, TRANSISTORS
BCIO7/IO€IIO9 90p each 2N 3055 68p each | AD 161/162 60p pair
25+ +mica and bushes| + mica and bushes
254+ 55p 2!
100+ 45p
500+ 40p

>
] SNpetlis
Y 0000000
4

DR —
ocoown

6p
Minimum order 10
pieces this range.

AVOMETERS - MAINS KEYNECTOR
ELECTROSIL RESISTORS
*CARRIAGE VIA BRS

BARRIE electronics
11 MOSCOW ROAD, QUEENSWAY
LONDON W2 4AH Tel:01-229 6681/2
NEAREST TUBE STATIONS: BAYSWATER, QUEENSWAY
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SPECIAL OFFER!

AUTO BURGLAR ALARM

SOLID STATE TACHOMETER
Functionally styled for under or

©AuTo
BURDLAR

over dashboard installation, this PLUS “POP-OUT” CIGARETTE LIGHTER [T toriet=iita
electronic tachometer fits all 4- 5 . .

vl ¥ o Designed for easy installation on any car (whether 6V or 12V)
cycle, 4-cylinder, or 2-cycle, 2 this device activates the horn when a theft is attempted of

cylinder 12V vehicles. Negative or

positive earth. Calibrated white on This neat unit reacts when

equipment or personal belongings.
the vehicle is disturbed or rocked and continues its warning

:::f:‘loate'o‘%oger‘:e:‘ :‘i‘Loos';'(‘:'bTé for 15 seconds after tampering. The sensitivity of the device
“danger” line, simple installation is adjustable and controlted by a separate ON/OFF panel
2 screws 4.wires 80mm  (3in) which can be located wherever convenient. Supplied with
P .dial, SOm.m deep. On connecting wirgs gnd screws in aurpctive bubble pack, con-
adjustable angle bracket. Sealed talmmg mlstsaélan‘%n u;(s)truc(lcns and diagrams. 150> 65x20mm
black crackle finish, : plus pane - mm- £2:.10 FOR BOTH

=
420ES MICROSCOPE

An extremely modestly priced yet
efficient microscope capable of magnifi-
cation up to 750 times with clear sharp
images, This model is of the self-
illuminating type and incorporates an
easily rotable four-position turret mag-
nifying lens with rack and pinion focusing.
The crackle black metal body houses the
batteries for adjustable illumination.
Packed in carton with built-in carrying
handle and full notes for user. A sample
slide also provided. 105mm at base;
180mm high; 0-40kg.

£4-95

FANTAVOX STEREO LOUDSPEAKER SYSTEM
These high quality speaker enclosures are made of
tough black moulded plastic and have been designer
for fitting on to almost any vehicle surface. The
smart louvred fronts are sitver trimmed and house
heavy duty 5in (I125mm) ceramic - loudspeakers
rated at 3/5 watts, 8 ohms impedance. Already
wired with generous length connecting leads and sup-
plied in packs of speaker pairs complete with fixing
screws. Each cabinet measures 190 105 x 165mm;
0-55kg.

1052 FADER CONTROL
Neat, custom-made appearance slide fader control for balance of front and rear speaker
volume. Simulated wood finish panel which can be quickly fitted below car dash. Sup-
plied with generous connecting cable and fitting screws. Will suit 4, 8, 16 ohm instal-
lations. 100> 38> 30mm (including knob but excluding fitting bracket).

“SPRITE” LIGHTWEIGHT STEREO HEADPHONE
An outstanding achievement following lengthy
development by one of the world's leading audio
manufacturers, the T.T.C. “Sprite’’ offers the
following specification:

Extreme lightness (only 150 grammes—501z);

Instant wearing adjustment with sliding

earpieces and flexible headband;

Highly efficient Mylar reproducer units;

Removable, washable foam padded ear muffs;

3 metre lightweight lead with stereo plug fitted
Frequency Response: 30 13,000Hz. Sensitivity:
105dB. Impedance: 4 16 ohms. Power: 0-2W.
Weight: 0-15kg. £2-25%

K2006 HORN CONE TWEETER
Neat 3in (75mm) pressure driven tweeter with spun metal cone
giving excellent H.F. response with up to |0 watts load. Designed
for fitting into a rebate (80mm dia.) with fitting by four corner holes

G5555 PROFESSIONAL STEREO HEADPHONE
Lightweight materials are skilfully used in the con-

struction of this model in black crackle moulding and
kid-soft leathercloth with contrasting bright metai.
Each ear pad houses a highly efficient 60mm reproducer
unit and features ear muffs removable for cleaning.
10 self-coiled lead plugs fitted.

Freq. Response: 20-20,000Hz. Impedance: 4-16 ohms.
Sensitivity: t10dB. Power: 0-5W. Weight: 0-39kg.

£9-25

ADASTRA “HI-TEN” 10in LOUDSPEAKER

The British made ““Hi-Ten'’ unit has also had minor
improvements of late including an extended top

response and a new matt black chassis finish. This
full range 10in. loudspeaker handles up to 10 wartts
with convincing all round performance and total
reliability. A high flux ceramic mouided magnet
keeps the unit compact. An ideal unit for all full
range music, audio and monitoring purposes and
particularly suitable for column enclosures. Available
in 8 or 15 ohm versions, £2-70

Frequency Response: 40-13,000Hz. Bass Resonance: 70Hz. Power Handling:
10W. Impedance: 8 and |5 ohms. Flux Density: 10,000 lines. Voice Coil:
25mm (lin.). Baffle Aperture: 228mm (9in).
Dimensions: 2558 x 91-9mm. Weight: 0-91kg (2Ib).

ALL CALLERS WELCOME

To G.S.P.K. (Sales) Limited, Dept. E.E.,
Head Office: Hookstone Park, Harrogate, Yorkshire HG2 7BU.

Mon. to Fri. 9-5,

March

Practical Electronics 1973

Fixing Centres: 244-5 6-4mm.

L---------------

on outer flange. Screws provided. Polarised connections. 8 or 15/16
ohms, impedance matching. £1+-65
Freq.Resp.: 1,500 16,000Hz. Crossover Freq.: 3,000Hz. Sensitivity : |04dB.
Size: 85 x 85 x B0mm. Weight:0-30kg. Impedance: 8 or |6 ohm versions.
K4004 VARIABLE CROSSOVER

Continuously variable from 2,500Hz to infinity
and matching any Bass/H.F. unit combination
this variable crossover is housed in a two-colour
metal case with marked and polarised con-
nections. 102 66 < 55mm.

£1-05 ALL THREE FOR £5-20

All orders value £2 or over post free. Other orders please add |0p

P. & P. We only sell new products--do not confuse with “seconds’’ or I Name ...
surplus stock. Because of our keen prices we regret the prices apply to

U .K. and B.F.P.O, addresses only. Please fill in the coupon and send

with 10p (refundable on ordering) for catalogue. ] LIIREB  0oaqm1000 55 690 3oL 1540 0 g 00 0@ 008068 00 a 060040 6 0MHa b Gl

P.E.

q

\ 4
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SAXON

ENTERTAINMENTS

STANDARD and CUSTOM-BUILT AUDIO and ELECTRONIC EQUIPMENT
NEW and SECONDHAND MUSICAL INSTRUMENTS. MAIN'DISTRIBUTORS
FOR A.K.G. HIGH QUALITY MICROPHONES

208

SA25-SA35-SA100

LOW-PRICED AUDIO MODULES FOR
DOMESTIC and COMMERCIAL USE
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BRIEF SPEC. FOR ALL THREE MODULES

Freq. response 20-40,000Hz -+ 1dB

Distortion 0:2%, at |kHz

Loads 4 to0 16 ohms

Quiescent current ISmA

Noise Better than —75dB

Supply voltage 2545V, SA25/35
40-70V, SA100

Size 4%in . 4in lin (S

A100)
3in < lin (SA25, SA3S)

Circuits, connecting instructions and application data
are supplied free with all modules.

POWER SUPPLIES FOR THE SA25/35 and SA100
AUDIO MODULES

PU45 Unstabilised supply for 2 SA25/35's, £4-90.

PUTO Unstabilised supply for one or two SAI00's,
£€7-75, carr. 40p

MT45 Transformer for above, heavy duty, £2-85,
carr. 20p

PS45 Stabilised module for 2 SA25's or two SA3S's,
£3-50, carr. free

MT70 Transformer for PS70, £4-90, carr. 40p

PS70 Stabilised supply module for one or two

SA100's, £4-90, carr. free

ALL MODULES ARE BUILT ON GLASS FIBRE P.C.
BOARD

CALLERS AND MAIL
ORDER:
351 Whitehorse Road

Thornton Heath, Surrey
Tel. 01-689 3685

Rochester.
Medway 404199

OTHER SAXON PRODUCTS . . .

£13:90+20p carr. or with
supply £18.95440p carr.

120 WATT HEAVY DUTY MODULE

Featuring a rugged class A driver stage, this module will run
from all our mixers etc., and most other makes of mixer. It
delivers 120W into an eight ohm load and employs 4 TO3
can (1 15W) output transistors.

SPECIFICATION
Power output
Freq. response
Input sensitivity

120W into 8 ohms
20-20,000Hz + 2dB
200mV into 10K
Construction Fibreglass board
Size 8in x 4in x 4in (5in with supply)
Low distortion parallel push-pull output stage.
NEW: 160

D s d RN

au version & supply £27-90

SINGLE CHANNEL SOUND/LIGHT CONVERTER

This compact and reliable unit operates from amplifiers with
outputs from 5-100W. Does not impose a heavy load on
the amplifier, or, if connected in the wrong polarity, cause
any damage, as with some units.

Operation is simplicity itself and the unit is fully fused. The
unit is supplied to function from bass notes but may easily be
converted to respond only to treble or mid-range notes by
the addition of components costing less than Sp.

carr.
free

£8-90

»
° e
e 2Tt

THREE CHANNEL SOUND TO LIGHT UNIT

Handling the total of 3,000W (3kW) this unit is unique for its price in that not only bass middle
and treble but also master controls are provided. Two amplifier sockets eliminate the need for

lit leads, .S lied in tough white steet case with a blue re.
;Z:def!ac;v:rl.c Fulll‘?::xeara;\teed. ' £1 9.75 gaop
MONO VERSION £6-50, carr. 20p . carr.
(As illustrated below. S.A.E. d;!ails. 9V operation) £1 5 8 309

OUTPUTS UP TO 1V RMS SAXON STEREO

CONTROL UNIT

Two decks, and full headphone monitoring, The unitis mains operated and measures 174in x 3in
% 4in deep and is finished with a smart white on black facia. The controls are: Left/Right deck
fader, volume, bass, treble, headphone selector and volume, microphone volume, bass, treble,
mains onjo. THIS IS A MUST FOR THE HOME BUILT HIGH QUALITY DISCO-
THEQUE AND IS COMPARABLE TO UNITS AT OVER TWICE THE PRICE.

COMPLETE AMPLIFIERS
THE CS 100. £34-90 carr. free

This versatile unit is now available in a black vynide
case and so represents even better value than ever,
delivering speech and music powers of up to 100W
R.M.S. and continuous signal outputs of 70W.

Two individually controlled inputs with wide range
bass and treble controls. Ideal for small groups, D.J's, etc

.
| The SAXON 100. £48-50, carr. free.

With an R.M.S. output of 120W speech and music,
100W continuous power, four individually controlled
F.E.T. input stages and wide range bass and treble
controls, this amplifier has established itself as a
unit offering quality and reliability at low cost.

rOR S VI O N ¢
® © o o5aXON

CALLERS ONLY:

OUR NEW DISTRIBUTORS.
CIRCLE SOUND

328-330 The Banks

LOUDSPEAKERS British made bargains ! 1!

12in 25W 8/15 ohms £5-95, carr. 30p. 15in 50W 8/15 ohm, £14-80, carr. 50p.

12in 40W 15,000 gauss magnet system 8/15 ohm, £11.50, carr. 40p.

AXK.G. MICROPHONES suitable for disco, group orgeneral P.A.use SEND S.A.E. FOR
DVIDHL r.r.p. £11, our price £9-45 post free. OUR A.K.G, PRICE
DI190C High Z r.r.p. £21-50, our price £17-45 post free. LIST. DISCOUNTS
DI1000C 24 ct. gold plate r.r.p. £37, our price £32 post free. ON ALL MICS.

BUSINESS TERMS OF BUSINESS: C.W.O. or

HOURS: C.0.D. (35p_extra). All cash in regd.

9.30 a.m. to envelopes please! Telephone orders

5.30 p.m. to our CROYDON BRANCH. TRADE
AND EXPORT ENQUIRIES
INVITED

Practical Electronics March 1973



PE

OUR TRANSISTOR

HIS seems a good time to reveal our own secret suspicions
Tconcerning the origin of the transistor. We admit that
for long we have had an irresistible feeling that this device
was in fact conceived with the private constructor expressly in
mind. Yes indeed, and plenty of evidence points this way—
other important users and impressive applications notwith-
standing.

Forget, for a moment or two, those epic moon journeys
monitored on colour television. Forget (if you can) those
ubiquitous transistor radios. Forget those prodigious com-
puters—and those in-vogue status setting personal appurten-
ances like pocket calculators and solid state wristwatches.
Instead, reflect upon what the transistor has meant to us as
private constructors and experimenters. For we as much as
any other body of individuals have cause to be jubilant and
grateful in respect of that revolutionary technological break-
through a quarter century ago.

We suggest that if the trio of research physicists at Bell
Labs had been working to a specification drawn up with the
private constructor’s interests foremost in mind, they could
hardly have done better. Those readers able to cast their
minds back to the pre-transistor days when the valve ruled
the roost will certainly be appreciative of the transformation
set in train by the solid state amplifying device. It ushered in
an era of expansive amateur activities, by bringing within the
private individual’s reach, literally to his table top, previously
undreamed of electronic techniques.

By comparison with the thermionic devices it was going
to replace, the transistor when it mads its debut seemed so
ridiculously simple to handle, so small and undistinguished
in appearance, so undemanding in power, as not to be true.
Not that there were no headaches for the average constructor
and experimenter initially, when trying to get to grips with
strange new concepts involving solid state physics, with a
little chemistry and metallography thrown in. It was rather
a traumatic experience trying to adjust to the transistor’s
idiosyncrasies. (An h.t. line of minus 6 volts—what nonsense
was this? Though we got our potentials right once again
when the npn version arrived.) First attempts to make prac-
tical use of the strange component were accompanied with
trepidation, for burnt-out transistors weren't uncommon in
those pioneering days.

Seen now in retrospect, these were but little teething
troubles. The advantages and rewards arising from the solid
state device were soon made apparent. Without the transistor
and its descendants amateur activity would never have reached
the advanced technical stage, nor have been able to embrace
such wide and diverse applications as it does today. Un-
doubtedly the basic simplicity of construction is the great
single factor which has stirred up popular interest in solid
state electronics. It is now an ideal sparetime hobby which
can be pursued without difficulty in the home.

Yes, constructors and enthusiasts all, there is cause to be
exuberant. And don’t forget, without the transistor there
could hardly be PracticAL ELECTRONICS. So we all owe a
vote of thanks to Messrs. Bardeen, Brattain, and Shockley.
And surely no true enthusiast will dare deny that our sus-
picions are well founded.—F.E.B.
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vu BIAS

THERE must be many readers who possess a tape
recorder whose quality does not match that of
the rest of their hi-fi system and who would like to
improve it to save the expense of buying a com-
pletely new deck.

This article describes how to convert a reason-
able quality deck to hi-fi by renewing the electronics
and the heads whilst retaining the original tape trans-
port system. All that is required is a tape deck of
reasonable quality, the author using a Collaro Studio.
Full constructional details relating to the deck will
be given.

Since it is assumed that the constructor will
already possess a high quality amplifier, this will not
be described. Microphone facilities are not included
because in the author’s opinion these are best pro-
vided by a comprehensive mixer.

OVERALL SYSTEM

A block diagram of the overall system is shown
in Fig. 1. A six-pole three-way switch is used
to select either upper track, lower track, or stereo
operation (S3). A, relay (RLA) is used to control
record and playback modes. The relay itself is con-
trolled by an external switch normally fitted to the
tape deck. This switch is also used to control the
supply to the bias and erase oscillator, which is on
in the record position and off in the playback.

A ganged potentiometer (VR6, VRI106) controls
the gain of the record amplifier which is fed from
the input signal via a"DIN socket. The output of
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Hi-Fi Tape Link
By P. S. EWER

the record amplifier is fed via a resistor and the
relay contacts to the record/replay heads. It is also
fed to the meter circuit which can also be used to
read the bias voltage. .

The resistor between the record amplifier and the
head is used to achieve constant current drive.

In the record mode the relay contacts connect the

“heads to the record amplifier. The bias oscillator is

on and feeds the erase heads. Two 50 kilohm potentio-
meters (VR7 and VR107) are used to control the
bias. When only single track operation is selected
then the unused output of the bias oscillator is
grounded via a 10 kilohm resistor (R42).

In the playback mode the output of the heads is
fed directly to the playback amplifier and then out
via another DIN socket.

HEAD REQUIREMENTS

A tape recorder is only as good as its heads and
to achieve the required performance heads of very
high calibre are essential.

-The characteristics required for the record/replay
head are

1. Low eddy current loss at high frequency so’that
a high bias frequency can be used both to avoid
interference (this being particularly important when
recording stereo radio transmissions with its attend-
ant sub-carrier output problems), and to enable the
minimum pre-emphasis to be employed.
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SPECIFICATION. ..

System
Quarter track stereo tape link intended for use in
* conjunction with a high fidelity system. Features
‘include two level indicators, adjustable metered
" bias, and single track mono operation
’(’t&;, @
Overall Frequency Response
74 i.p.s. 30Hz-17kHz +1dB
i.p.s. 40Hz-11.5kHz 41, —1.5dB
1§ i.p.s. 40Hz—6 SkHz ;+;2dB

i Replay Characteristic
<« CCIR

7% i.p.s. 70pS
32 i.p.s. 140uS
i.p.s. 280uS

Distortion
1% at 0OVU

Signal to noise ratio
60dB weighted according to the CCIF charac-
teristic and using low noise tape

Crosstalk
45dB

Input
55mV r.m.s. to infinity at 10 kilohm

Output
1 volt r.m.s. from near zero source impedance.
Protected against accidental short circuit

2. A well-engineered gap which is as close as pos-
sible to the mechanical gap width. This results in
minimal gap losses at short wavelengths.
3. The magnetic core should have a low coercivity
to prevent magnetic saturation occurring which
would reduce the signal-to-noise ratio and cause
second harmonic distortion. This is particularly
important at low tape speeds or when using low
noise tapes.

On the playback side the important characteristics
are:

4. Low source impedance consistent with a high
output, which is required to enhance the signal-to-
noise ratio,

5. A narrow gap width and-a small gap depth.

6. A ripple free response at low frequencies.

The erase head should be very efficient, requiring
a low input power and so causing minimal damping
of the oscillator tuned circuit.

The heads specified for the reccrder fulfil these
requirements and are manufactured by Wolfgang
Bogen of West Berlin. They are obtainable in the
U.K. from Cole Electronics Ltd., the sole agents
(see Components List for the address).

RECORD AMPLIFIER REQUIREMENTS

A recording amplifier raises the level of the input
signal to an amplitude suitable for driving the head.
It must incorporate pre-emphasis to compensate for
the high frequency fall-off inherent in the head to
tape characteristic, and provide a constant current
output to the head.

K HEAD ERASE HEAD

gjv}o_ METER
180K B‘“ i
, U = UPPER
) S= STEREQ
Y ) L= LOWER
L METER
1uF
L 180k BIAS
\ SO
\
Ot
AN é oo jik/f{( P SET BIAS)
v
S 10kN = ' N\ (r—vvv_ll
| log _(C i
|
: ! 50k 15 kil 330pF
B R R I ey U ——— —_— - !
INPUT r |
[
1

e 10k
\ log
\
e N L 2 M
FIEAN 33kA

oo o e o O O e e

Fig. 1. Block diagram of the complete stereo tape link
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Fig. 2a. Constant current drive
using the high output impedance
ot a transistor collector loop

Furthermore, even allowing for the full pre-
emphasis required, there should be no overload, and
the general distortion figure should be low.

CONSTANT CURRENT DRIVE

Because the record/replay head is an inductor its
impedance rises with frequency. Therefore to induce
a constant magnetic flux in the tape head the head
should be driven from a constant current source.
(This is the opposite of the constant voltage drive
which requires a low output impedance from the
amplifier.)

A high impedance in comparison with that of the
head is thus required and there are many ways of
achieving this in practice.

Use can be made of the intrinsically high collector
impedance of a transistor, or the head may be
included in the feedback loop of an amplifier as
shown in Figs. 2a and 2b. Both these|approaches
give an excellent approximation to the ideal current
drive requirements.

However, both systems have the disadvantage of
bias rejection problems and the consequent need for
tuned circuits in series with the head. As this is
considered to be a major drawback, the author has
‘adopted «a different method of obtaining this constant
current, '

. METHOD USED

The basic recording amplifier has a very low out-
put impedance-and the record signal is fed to the
head via a resistor of a value which is large in com-
parison with that of the head over the frequency
range under consideration.

The bias signal is now attenuated by the resistor
and the output impedance of the amplifier (see
Fig. 2c).

The penalties to be paid for this solution are:
firstly, the departure from accurate current drive (the
source impedance is now no longer negligible in
comparison with the head impedance); and secondly,
the need for a high rail voltage if a reasonable value
of series resistor is to be used.

The impedance of the specified Bogen head varies
from 170 ohms to a maximum of 10 kilohms. At
even the highest tape speed under consideration, the
output from the head begins to drop at three
kilohertz. Departure from constant current above
this frequency can thus be compensated for in the
recording pre-emphasis.

A value of 33 kilohms was chosert for the series
resistor. Between 20Hz and 3kHz the variation in
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Fig. 2b. Constant current drive
using the head in the tfeedback

Fig. 2c. Actual methdd. used
whlc'h uses a series resistor to
: provide the constant current

the record current is truly negligible, and even up
to 18kHz the drop in current is only 3-7 per cent.

RECORD AMPLIFIER CIRCUIT

The output required from the amplifier is 10-8
volts peak-to-peak ‘for- full modulation of the tape.
Allowing' for the full pre-emphasis to be utilised
and for the saturation losses in the amplifier tran-
sistors, a rail voltage of at least 48 volts is required.
In fact 55 volts are available thus allowing for a °
small overload.

Referring to the circuit diagram (Fig. 3), it will
be seen that the circuit is similar in conception to
that commonly employed in audio power amplifier-
design.

Transistor TR1 forms a low noise input stage and
has a gain of 4-5 times. TR2 is the workhorse of the
amplifier. It has a boot-strapped collector load for
high gain with low distortion due to the limited
modulation index of the collector current, and forms
the driver for the output stage.

Transistors TR3 .and TR4 comprise the output
stage which operates in class A, a requirement for .
low distortion when a large output is required.

The amplifier has good linearity even before feed-

" back, and this, coupled with the high gain and hence

large amount of allowable feedback, serves to reduce
distortion to a very low level.

The overall loop gain at d.c. is unity giving excep-
tional stability of the mid-rail voltage. Components
R5, R6, and C9 provide a.c. feedback, and the fre-
quency response for the different speeds is shaped
by LI in conjunction with C5, C6, or C7, the fre- .
quency of maximum treble boost being switched
according to the speed in use, and the amount being
preset by the series resistors VR1 to VR3.

The nominal gain is approximately 70 and this
gives an input sensitivity in the region of 55mV.
C11 is a phase shifting capacitor required to give
stability by preventing high frequency oscillation.

.

METERING CIRCUIT

It is the author’s opinion that average reading
meters of the volume unit (VU) variety allow short
duration overloads to occur without any indication.
The recording meters in this recorder are therefore
of the peak reading kind having a fast attack, and
a slow decay time of about 2'5 seconds.

This reduces the effect of meter movement inertia,
for the pointer generally has less far to travel to
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COMPONENTS. ..

Resistors

R1, R101 390k R26, R126 1kQ

R2, R102 180k R27 56k
R3, R103 100k R28 1:2kQ)
R4, R104  6-8kQ2 R29, R129 1MQ
R5, R105 100k R30, R130 15kQ
R6, R106  10kQ R31, R131 10k
R7, R107 150Q R32, R132 2.2kQ
R8, R108 10kQ R33, R133 56Q

R9, R109 39k« R34, R134 8:2kQ
R10, R110 6:8k(Q2 R35, R135 10MQ
R11, R111 2200 R36 270Q

R12, R112 220k
R13, R113 220Q
R14, R114 33k}
R15, R115 180k}

R37, R137 39k
R38, R138 82k
R39, R139 150k}
R40, R140 10MQ

R16, R116 100kQ R41, R141 10kQ
R17, R117 33kQ  R42 10kQ
R18, R118 30kQ  R43, R143 15kQ $W 5%
R19, R119 3-3kQ  R44 100 $W 2%
R20, R120 3-3kQ2  R45 3-3kQ
R21 22000  R46 3-3kQ
R22, R122 560kQ R47 100 W 2%

R23, R123 22k2 R48

R24, R124 18k{} R49

R25, R125 4.7k

All 2W 5% carbon film histab unless otherwise
stated, 2 off of each except R21, R27, R28, R42
and R44-R49

470 $W 10%

Capacitors
C1, C101  560pF polystyrene
C2, C102 2.2uF 25V Tantalum
C3, C103  10uF 25V Tantalum
C4, C104  100uF 64V elect.
C5, C105  0-15uF 5% polyester
C6, C106  0-068uF 5% polyester
C7, C107  0-027uF 5% polyester

(use 0-022uF and 0-005xF in parallel)

C8, C108  50uF 25V elect.
C9, C109  2:2uF 25V Tantalum

C10, C110 16uF 40V elect.

C11, C111  47pF 10% polystyrene
C12, C112 0-47uF polyester

C13, C113 0-33uF polyester

C14, C114 10uF 10V Tantalum
C15, C115 5uF 10V Tantalum
C16, C116 50uF 16V Tantalum
C17, C117 2:2uF 16V Tantalum
C18, C118 0-1uF polyester

C19, C119 1,800pF 2% polystyrene
C20, C120 50uF 25V elect.

c21 50uF 40V elect.

C22, C122 1uF polyester

C23, C24  2,500uF 40V elect.
C25, C125 330pF ceramic

C26 0-022uF 10% polyester

Cc27 0-22uF 10% polyester

C28 0-022,F 10% polyester

Cc29 640uF 25V elect.

2 off each except C21 and C26-C29
Potentiometers

VR1, VR101)

VR2, VR102 »100Q2 preset (R.S. Mouldtrim) (6 off)
VR3, VR103

VR4, VR104 1k submin skeleton preset (2 off)
VRS, VR105 4.7k} submin skeleton preset (2 off)
VR6, VR106 10kQ + 10k2 log ganged pot

VR7, VR107 50kQ + 50kQ lin ganged pot

22 Q) 5W 5% wirewound

Inductors
T1 20V-0-20V £A (R.S. 20V Rectifier)
T2 Bias transformer ) (see next month for
L1, L101 4mH (2 off) details)

Heads
EH1 Bogen erase head type UL296
RPH1 Bogen universal head type UK207E

(These are available from Cole Electronics Ltd.,
7-15 Lansdowne Road, Croydon CR9 2HB and
Brenell Engineering Co. Ltd., 231/5 Liverpool Road,
London, N.1 who also market a tape deck incorporat-
ing these heads).

Transistors

TR1, TR101  BC159
TR2, TR102 BC147
TR3, TR103 BC157
TR4, TR104 BC147
TRS5, TR105 BC148
TR6, TR106 BC157
TR7, TR107 BC149
TR8 BC158
TR9, TRT09 2N3823
TR10, TR110 BC159
TR11, TR12 BFY50
All 2 off except TR8
Diodes
D1, D101 OA47 (2 off)
D2 BZY88C 27V 400mW Zener
D3 BZY88C 20V 400mW Zener
D4, D5 BA145 (2 off)
D6 12V 1-5W Zener
D7-D10  BA148 or 1N4002 (4 off)

Integrated Circuit

IC1, IC101 SN72741P or 7410PA (2 off)
Relay
RLA 12V 185Q 4 changeover contacts (ITT)
Meters
ME1, ME101 VU meters. Sensitivity 1228V a.c.
for 0dB (300pA) (2 off)
Switches

S1 4 pole 3 way (R.S. miniature Maka-switch)
S2 2 pole changeover miniature slide

S3 6 pole 3 way (R.S. miniature Maka-switch)
S4 see text

Miscellaneous

SKi1 5 pin 180° DIN socket

SK2, SK3 B9A valveholder (2 off)

SK4 5 pin 180° DIN socket

PL2, PL3 B9A plug (2 off)

PL4 Mains plug Bulgin type P429

LP1 12V 0-75W lamp and holder

LP2 Mains neon with integral resistor

94in x 5in 0-1in matrix plain Veroboard

16 s.w.g. aluminium for chassis (see Pt. 2 for
dimensions), TO5 clip-on heatsinks (2 off),
plastic cable clips (2 off), capacitor clips (2 off),
21, 30 and 34 s.w.g. enamelled copper wire
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Fig. 3. Full circuit diagram of the stereo tape link. Only the upper channel has been shown; the lower

channel electronics being identical to the upper channel. Components numbers of the lower channel
are upper channel numbers plus 100

215



indicate a transient, and is easier for the eye to
follow.

Referring now to the circuit diagram, transistors
TRS5 and TR6 comprise a unity gain voltage follower
having a very low output impedance.

The metering signal is rectified by diode D1 and
stored in C15. Because .of the low impedance of the
voltage follower the major limitation on the charging
time of CI5 is the forward resistance of the diode
which is a gold-bonded germanium type.

The discharge time is governed by the combination
of the reverse resistance of the diode, R22 and the
input impedance of TR7.

In the absence of an input signal the base of TR7
is at 6-7 volts. Preset VR4 is set so that TR7 is just
cut off and hence no current flows through the
meter. As the signal input increases the charge on
CI5 increases positively hence forward biasing TR7.
Resistor R23 provides the meter with overload
protection,

BIAS AND ERASE OSCILLATOR

A very pure bias waveform is needed if the full
dynamic range of the tape is to be realised. Also,
due to the dependence of frequency response, out-
put level, distortion and modulation noise on the
bias amplitude, the oscillator amplitude should be
drift free.

Push-pull operation is used to minimise even
harmonic distortion and the rail voltage is regulated
to ensure amplitude stability of the waveform.

So that adequate filtering of the oscillator har-
monic output is assured, the tuned circuit must have
a high working Q. This is achieved by the employ-
ment of a low impedance tuned circuit wound with
thick wire on a low loss high permeability pot core.
The tuning capacitor should have low dielectric
losses as well.

The transistors are protected against reverse break-
down of their base emitter junctions by diodes D4
and D5. Although this breakdown does not inter-
fere with the operation of the oscillator, it can, after
a period of time, cause reduction in the current gain
of the transistors.

Zener diode D6 regulates the voltage supplied to
12 volts. The bias is arranged to decay slowly by
discharging C29 when switching off from record.
This is essential if magnetisation of the heads is to
be avoided.

In practice, the oscillator works well. The output
rises by 0-25dB over the first minute of operation
and is thereafter stable. The waveform is good, as
indicated by the inaudible change in the tape noise
after virgin tape has been passed by the erase head.
It is important when performing this test to pull the
tape away from the record head as this will record
modulation noise. Modulation noise is inherent in
all biased recorders and can be reduced only by
the use of low noise tapes and careful design of
the heads.

REPLAY AMPLIFIER

The output of the record/replay head when play-
ing a tape rises at the rate of 6dB per octave (i.e. it
doubles for every doubling of frequency) up to the
point at which high frequency fall-off occurs.

The replay amplifier compensates for this charac-
teristic, and provides a high level output signal suit-
able for feeding long screened cables.
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When considering the connection of the head to
the amplifier it is important that no appreciable
direct current flows through it, as this would result
in magnetisation of the head, and a consequent
increase in the background hiss of the tape. It is
thus inadvisable to couple the head via a capacitor
as the charging current for it will pass through the
head.

F.E.-T. INPUT STAGE

The use of a field effect transistor as an input
device allows direct connection of the head. Because
of the very high input impedance of the f.e.t. it
requires only a miniscule bias current (about 2nA)
which is insufficient to affect the head. Compared
to a bipolar transistor the fe.t. also possesses a
generally lower noise and distortion level.

The f.e.t. and TRIO comprise a complementary
feedback pair operating at a gain of 50 from an
input signal of 2-7mV at 1kHz and at 74 inches per
second. This stage has a flat frequency response.
The fe.t. has a considerable spread in the gate to
source bias voltage for a given drain current, being
anywhere from 0-5 to 7-5 volts. It is not easy to
design away this variation. and a preset resistor
(VRS5) has therefore been provided for setting-up.

SUPPLY RIPPLE REDUCTION

An interesting feature of the input stage is the
method of supply ripple reduction. Transistor TR8
is biased as a current source. Zener diode D2 main-
tains the base-emitter potential constant in the
presence of ripple on the 55 volt line. reducing
modulation of the collector current.

The high source impedance of the current com-
bined with the low slope resistance of the Zener
diode D3 attenuates the ripple to a negligible level.

EQUALISATION

The function of equalisation is left to the last stage,
thus resulting in lower noise levels, and greater
accuracy of equalisation which, if carried out earlier
could cause variations in the input impedance.

The general purpose operational amplifier type 741
is the equaliser and output stage and is eminently
suitable for this application. Because of its high gain
and low output impedance it is capable of produc-
ing very accurate equalisation. It has its own internal
frequency compensation for stability and its output
is short circuit protected.

The d.c. source impedances of the inverting and
non-inverting inputs are similar and the d.c. gain of
the stage is set to unity to minimise drift of the
quiescent output voltage with temperature,

The equalisation components R37-39 and C19 are
selected according to the speed in use and set to the
CCIR standards of 70, 140 and 280 microseconds.

POWER SUPPLY

The power supply is quite simple, providing two
outputs of 55 volts and 27 volts. Full wave rectifica-
tion and large value reservoir capacitors are
employed to produce good supply regulation and
low output ripple.

In the second part of this article, next month, con-
struction of the Hi-Fi Tape Link will be described
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ARE WE ALONE?

From time to time the question
of other living entities, whether
they be elementary forms or
whether equivalent to homo sapiens
or better, is revived. Over the past
year or so the climate of accept-
ability has improved in these matters
and there are less sceptics each year.

While all science fiction has been
treated as having license in this
direction, examination tends to show
that in our galaxy, at least, the
chances of bug-eyed monsters or
intelligent vegetations being our
companions is losing ground. In
general all the findings so far point
to a cycle of emergence to the
present level of homo sapiens as
the most likely, though minor
variations could occur.

At the present state of knowledge
the evidence is in favour of similar
forms of life to that which exists
now. This being the case the field
is narrowed quite considerably and
statistically it is known that there
is a high possibility of life existing
elsewhere, but the possibility of

communication presents a major
problem.
From several sources recently

there have come new suggestions
for contacting other intelligences.
Some are based on the concept that
if there are fundamental laws
governing the matter, they would
be the same for all. The use of
mathematical constants and the
geometric forms regarded as funda-
mental. is a natural step.

ECHOES FROM SPACE?

There have been two recent
suggestions, one which relates to a
cyclic condition of the movements
of heavenly bodies and one which
is based on the problem of long
time echoes of known broadcasts.

The first of these suggestions in-
volves the possibility of near
approaches to the solar system by
stars which might have a planetary
system. Statistics show that there
is a quite frequent approach to
within 50 light years of the solar
system.

A second line put forward  is
based on the phenomenon of
echoes, first noted by Stormer and
Van der Pol in 1928. While they
appeared to be curious and puzzling
at that time this is not really the
case now.

However, renewed interest has
been aroused by D. Lunan, who
has studied available data over a
long period and has offered certain
suggestions as to the reason for the
echoes.

One of the suggestions is that the
echoes behave as though they were
reflected from a point at or near the
orbit of the moon. He has con-
structed maps which are very
similar to the star maps of the
northern hemisphere and suggests
that the star Epsilon Boétes might
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be the source from which a probe
has been dispatched.

The probe may be in orbit and
attempting to make earth beings
aware of its existence by re-transmit-
ting broadcasts. It is also suggested
that the probe may have arrived
in the solar system about 11,000
vears ago.

Perhaps all the evidence has not
been released but the matter was
given considerable discussion at a
meeting of the Interplanetary
Society.

The echoes are both long-time,
that is years, and short-time, that
is 3 to 15 seconds and it is the
latter that Lunan has investigated.

It is easier to offer an alternative
for this suggestion because the
periods are short enough to avoid
the complication of dissipation of
power. A short time of three
seconds could be a direct reflection
from the earth’s other moon that
has so frequently been postulated
or even from the moon itself over
a long path.

However, for both of the extremes
of timing there is a simple answer
which involves the model of the
ionosphere that was considered
satisfactory for a long time. This
was a layer type model like the
successive skins of an onion.

The ionosphere in fact is not a
bit like that and not only are there
now many doubts about propagation
theories that have been held for so
long, but the layer theory dis-
appeared with the advent of
Sputnik I. In this connection there
is much evidence that indicates that
there is no homogenity about these
layers at all.

Moreover, there is considerable
variation in the density of the
northern and southern hemispheres.
This variation of density in the
layers has a considerable effect on

the length of reflection paths. It is,
therefore, possible for a signal to
go round the earth several times
before emerging at a particular
angle that could be recorded as an
echo.

It would be possible to expand
on the Lunan theory, but suffice to
say that the answer to the appear-
ance of regular patterns can only
come from a specific attempt to
make a practical test of Lunan’s
work. It is in fact an experiment
that could be undertaken by
amateurs and perhaps here is an
opportunity for UFO supporters to
produce some practical answers to
their claims.

USSR RESEARCH

As a result of finding amino acids
in the Murchison meteorite the
Russians have been carrying out
further experiments on meteorites
that have fallen in the past. They
concluded — so state academicians
Vinogradov and Vdovykin -— that
there is evidence for the chemical
evolution of life.

They also state that it is not
necessary for there to be special
fortuitous circumstances for this to
come about: in short, life could
evolve anywhere where there is a
dust accretion in the galaxy. This
has been deduced from an exam-
ination of the Mighei meteorite
which fell in the Ukraine in 1889.

The Murchison meteorite revealed
amino acids and the Mighei
meteorite shows an acid which is
similar to DNA but has a spiral
which is symmetrical. From this
fact they conclude that it is not
of biological derivation.

CRAB NEBULA AGAIN

The crab nebula has been much
in the news of late. The origina!l
noting of this supanova by the
Chinese astronomer Yang Wei-Tek
was on July 4, 1054. Little other
record of this occurrence is found
in literature though it must have
been an event of considerable note.

However. in 1955 W. C. Miller
discovered evidence that the North
American Indians had recorded the
event.. Pictures were found showing
the crescent moon with the nova
nearby. This was thought to be a
unique record and the date was
confirmed as July 5, 1054.

Recently another discovery was
made at Fern Cave in California.
This cave was occupied at the time
of the event in 1054 and so could
be depicting an event during the
formation of the settlement. The
timing has been checked by four
investigators and though no abso-
lute claim for identification is made
it seems unlikely that it records any
other event,

The fact that the nova was more
brilliant than Venus must have
made it an outstanding sight.
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SENSE OF SMELL

Apropos of our discussion some
months back, relating to '"sniffing"’,
it seems that someone eise has
latched on to the idea of recruiting
bugs to serve as extensions to our
probosci. This time it's some form
(goodness knows what) of marine
bacteria which coime as a package-
deal for detecting the smellis
associated with just about anything
from bombs to pineapples.

These wonderful little ‘‘critters’
can, | gather, be trained (presumably
in the good old Pavlovian way) to
glow whenever they sense or come in
contact with a material of one's
choosing. Itis then simply a matter
of detecting this light with a photo-
cell (photomultiplier?) to identify the
type of smell. Unlike previous
attempts to make bugs useful in the
role of an olfactory sense, this way
would appear to be far more flexible.

The particular application to which
this artificial nose might show some
real worth ultimately is tele-oifaction.

Using this hew way to sénse smell at *
a distance ought not to be too
difficult, but may be complicated by
the fact that odours do not seem to be
represented to us in the same way
that, say, colour is; to wit, it is not
simply a question of discovering
primary odours then combining them
to produce "‘hues'' (or phews!).

No doubt, the limitation would be
on the number of trained bacteria
packages one could incorporate in a
transducer, since each package
would only respond to a particular
smell. Assuming a compromise
could be accepted at around one
hundred or so packages, that is one
package for each of the morecommon
smells, then by fanning air over the
device, sequential interrogation of
the bacterias’ photocells would
classify both type and amplitude of
odour.

This, though, is only part way to the
ultimate in communication. There
still needs to be a method for repro-
ducing the '‘pong’" from the trans-
ducer output waveform. This shouild
be a simpler job because, following
receipt of this signal, it might then be
decoded within the receiver and the
resultant employed to address a
corresponding set of control valves,
so releasing the correct aromatic. As
an alternative, heaters could be
arranged to vapourise the material.

Whether there should be a delay
between different signals is a moot
point; naturally, it would not be the
best of schemes to follow one smell
by another when the chance existed
that they might clash or produce
some oftensive "mixture”,

Honestly, imagine one of these
things going wrong. There is little
doubt that TV servicemen would
suddenly find new uses for the
humble pair of bull-nosed pliers!

Fig. 1
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SHOCK THE VILLAINS

Mugging, and the crop of
pensioner-bashing cases we have
witnessed lately must be distasteful
to anyone with a sense of respect for
their fellows. For a while now | have
considered a number of possibilities
for beating this, very real, public
menace, but it is not something to be
easily reckoned with.

Anyhow, having contacted the

Chief Constable for my area and

discovered that, ''no, you were not
permitted to use portable high-
voltage equipment with a view to
shocking the villians into sub-
mission', the only effective alter-
native seemed to be a notion based
on the word ‘'shock”. The best
deterrent thus appeared to be one
that could attract a lot of attention to
one's predicament by others in the
vicinity of the incident.

An electronic device to meet our
requirements generally needs to
have quite bulky proportions, so
probably the best ‘“noise-maker"
would be a small klaxon employing a
miniature electric motor, this driving
a coarse-pitch gear pinion bearing
directly against a piece of bent metal
(certainly noisier than any loud-
speaker of twice the size). The
metal "'noise-maker’’ could be carved
out of the lower part of a hand-
held lamp case the upper portion
being utilised for photo-flash
attention lamps.

This kind of alternative, at least,
should come within the limits of the
law and Fig. 1 gives the general
picture of how such a set-up would
function.

Two switches control the device.
The ‘“arm’ switch (preferably con-
cealed) connects a supply battery
preparatory to possible operation.
Simultaneously, photo-flash lamp
drive -is inhibited while a *'set’’ pulse
is fed to a six-stage ring counter
whose outputs all go to logical **0"".

Release of the spring-return
"trigger'’ switch starts the klaxon and
also causes the clock generator to
run. In turn, a (deliberately over-run)
""keep-alive’’ lamp rapidly flashes
while the divider counts down the
signal from the clock. Thus, every
13 or so seconds, the ring counter
will be advanced one step and so
fire (one at a time) the photo-flash
lamps.

Naturally, the device ought not to
be too inelegant physically, but
should be of sufficient size to prevent
any feeble-minded body-vandal
shoving it in a convenient Gladstone
bag!
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ELEGTRONIG
TIMEPIEGES

By JEDANCE M.sc.

osT watches and small clocks being manufac-

tured at the present time still employ a main-
spring as the source of power and a balance wheel
plus hair spring as the timing mechanism. The basic
design of such timepieces has remained essentially
unaltered since Huygens developed the balance wheel
mechanism in the 17th Century.

RECENT PROGRESS

The first battery powered wrist watch was marketed
in 1952, but recent developments in micro-miniature
integrated circuits have enabled high quality elec-
tronic watches to be produced which are much more
accurate than the more common types of watch.
Most of the quartz crystal controlled watches show
an accuracy ot about one minute per year.

Electronic watches do not have a spring which
requires winding periodically, but their miniature
battery must be replaced about once per year.
Smaller movements suitable for ladies’ watches are
becoming available, but considerable problems arise
in designing watches which can be powered by minia-
ture mercury cells which must have the minimum
acceptable life of one year.

TYPES

Some of the main types of electronic watches can
be classified in the following way. Many variations
of these main types are available.

First generarion watches employ a conventional
balance wheel and hair spring as the timing mecha-
nism, but they are powered by a battery instead of
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a main spring. They have the advantage that they
do not have to be wound, but their accuracy is not
generally so much greater than that of a conven-
tional watch.

Second generation watches employ a tuning fork
mechanism operating at about 300-500Hz as the
timing device; a transistor circuit drives the tuning
fork. Such watches have an accuracy of about one
minute per month, this being considerably better
than that of an ordinary watch. Tuning fork watches
do not tick, but emit a slight hum.

Third generation watches employ a quartz crystal
oscillator which normally operates at a frequency
of between about 8kHz and 33kHz; most types
have an accuracy of about one minute per year. 1he
pulses from the quartz crystal are used to control
the speed of a motor which drives the hands of the
watch. Various techniques are employed to accom-
plish this.

Fourth generation watches do not employ hands to
indicate the time, but incorporate a digital display
which shows the time in actual figures. These watches
have no moving parts and are completely electronic.
They employ a quartz crystal oscillator and have an
accuracy of about one minute per year. They are
only just becoming available.

PRICES

Unfortunately the price of electronic watches is
still quite high. The price of many watches is in-
creased because a gold case is employed.

In the case of stainless steel cased watches, one
finds tuning fork models ranging from just under
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Fig. 1. The circuit. diagram of the first electric watch

£40 upwards, with the smaller ladies’ watches rather
more expensive. The quartz crystal controlled
watches are generally priced from about £100
upwards, but some of the watches providing a digital
display are not so much more expensive than other
quartz crystal controlled watches.

It seems fairly certain that the prices of electronic
watches will fall during the next few years. The com-
ponents of all electronic digital watches can be mass
produced and assembled by relatively unskilled
personnel. This will effect a great saving in labour
costs at a time when the general trend is for labour
costs to rise rapidly and integrated circuit production
costs to fall—especially if large numbers are pro-
duced. Thus it seems we are experiencing a revolu-
tion in watch design.

Although one has the annual cost of the power
cell replacement (typically £1), most electronic
watches do not require servicing so frequently as
ordinary watches. The forces in the transmission
gearing are usually less than in conventional watches
and therefore satisfactory functioning is almost in-
dependent of the increase of viscosity of the oil with
time. In general the regular cleaning and preventative
maintenance recommended for balance wheel
watches are unnecessary with most electronic types;
one only has the watch attended to if it stops or does
not keep time with its normal accuracy.

CLOCKS

Electronic clocks are also available with either a
digital display or with the analogue display provided
by ordinary hands. Many electronic clocks are quartz
crystal controlled and provide an accuracy of about
one minute per year. Both battery powered and
mains types are available.

Some of the main types of electronic timepieces
will now be considered in reasonable detail. The
development of electronic clocks has followed a
rather similar pattern to that of watches (although
the problems of size are not nearly so acute) and
therefore clocks and watches will be discussed
together

222

THE FIRST ELECTRIC WRIST WATCH

The first battery driven wrist watch was developed
by the French Company LIP in collaboration with
the Elgin Company of the U.S.A. This watch was
introduced into the LIP range on 15th March 1952,
but the same type of movement is still being pro-
duced by this Company. The Hamilton Company
introduced a similar type of movement very shortly
after the LIP watch became available.

Although this type of watch is electric rather than
electronic, it will nevertheless be discussed, since it
led to the development of some electronic types and
has been described as the greatest advance in watch
design for some centuries. The same basic principle
has also been used in clocks manufactured by the
Hamilton, Vedette, Bayard and Odo Companies.

PRINCIPLE OF OPERATION

The principle of operation of the LIP type R.148
movement is shown in Fig. 1. The R.184 is similar,
but it also indicates the date.

As the balance wheel rotates in an anticlockwise
direction, the jewelled cam on the balance wheel
pivot pushes the contact wire onto the contact. A
current then flows from the power cell through the
electro-magnet and the contacts and back to the cell.
The energising of the electro-magnet at the instant
the pole of the balance wheel is approaching the
pole of the magnet causes the two poles to be
attracted together so that the balance wheel is given
an impulse.

The balance wheel continues to rotate after the
contact has been made and the wire returns to its
normal position. When the balance wheel swings in
the opposite direction, the cam merely pushes the
contact wire away from the contact and the magnet
is not energised. The electro-magnet passes a current
which increases to about 1ImA over a period of
3 milliseconds and then the current falls rapidly to
zero. The current pulses occur every 0-4s. For sim-
plicity a magnetic shunt employed in this type of
watch is not shown in Fig. 1.

SPARK SUPPRESSION DIODE

A diode is connected in parallel with the electro-
magnet. When the contacts are joined little current
flows through this diode, since the potential across
the electro-magnet reverse biases the diode. When
the contacts break, however, the current ceases to
flow through the electro-magnet and a back e.m.f. is
developed across the latter, owing to its inductance.
The diode shorts out this back e.m.f. and thus pre-
vents damage to the delicate contacts by sparking.

The cam illustrated in Fig. 1 consists of a jewel.
The amplitude of the balance wheel oscillations can
be controlled by adjusting the contact regulating
lever; the latter rotates the contact arm on its axis.

The amplitude of the oscillations of the balance
wheel remains fairly constant and this results in the
watch keeping more accurate time than many
watches which are powered by a main spring. There
is some negative feedback, since if the amplitude
of oscillation decreases, the contact time is increased
and this provides more power which helps to stabilise
the amplitude of oscillation.

The mean current taken from the 1-55V cell is
normally 5xA, but does not exceed 7¢A. A 100mA-
hour battery therefore has a life of some 15 to 18
months.
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ELECTRONIC WATCHES WITH A BALANCE
WHEEL

The main problem with the type of electric watch
just described is that the contacts must be very care-
fully designed and positioned if they are to have a
reasonable life. In any case, the contact life tends
to be limited.

The work of Marius Lovet of France has led to
the development of electronic watches with balance
wheels in which the switching is carried out by a
transistor.

The balance wheel of such electronic timepieces
carries small permanent magnets which move near
to two coils—a feedback coil and a power coil. The
currents induced in the feedback coil by the move-
ment of the balance wheel magnets drive the tran-
sistor into conduction so that the power coil receives
a pulse. The magnetic field developed by this coil
acts on the magnets to give the balance wheel a
driving pulse.

CIRCUIT

The type of circuit shown in Fig. 2 may be used
in timepieces which employ an electronically driven
balance wheel. If the latter is stationary, the base
and emitter are at the same potential and therefore
the collector current is extremely small.

When a magnet of the balance wheel moves past
the feedback coil, however, the voltage induced in
this coil causes the transistor to conduct. A current
therefore flows in the power coil and an impulse is

The Swissonic 10 electronically driven balance wheel movement. The The
magnets can be seen fixed to the balance wheel and the power coil
under the balance wheel. The first three letters of the days of the

week are shown in French
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Fig. 2 (left). A circuit which can
be used to drive
wheel of a watch

Fig. 3 (right). A circuit used in =
some self-starting watches and
clocks for driving
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CELL mm
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FEEDBACK COIL

produced which powers the balance wheel. The pulse
duration is typically 10 milliseconds. Spurious oscilla-
tions of the circuit can be suppressed by connecting
a capacitor between the base and collector of the
transistor. The resistance of the coils may be a few
hundred to a few thousand ohms.

One of the disadvantages of this type of circuit is
that the balance wheel does not commence to oscil-
late automatically. The watch must be rotated to
start it. This ditficulty can be avoided by connecting
a resistor of about 100 to 200 kilohms in the base
circuit (as shown in Fig. 3) so that a very small
current flows in the base and collector circuit even
when the balance wheel is stationary.

The current flowing through the power coil inter-
acts with the magnets of the balance wheel and
causes the latter to move. The minute oscillations
are built up by transistor action until the normal
amplitude of vibration is reached.

Although a current flows through the circuit
continuously, this current can be eliminated by
connecting an electrolytic capacitor in series with
the feedback coil (as shown in Fig. 3).

Contactless circuits of this general type are widely
employed in some of the more economical types of
electronic watch. For example, the LIP movement
type RE.50 (introduced in 1970) was the first elec-
tronic watch for ladies available anywhere in the
world. Much of the internal volume is occupied by"
the 1-55V, 60mA-hour cell which is 79mm in
diameter. One finds similar circuits in the 9154
“Dynotron” movement produced by Ebauches S.A.

Nepro Elevox watch

which incorporates an elec-
tronic alarm

O EBAUCHES SA
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Fig. 4. The miniature tuning fork used in the Bulova
214 series of “"Accutron” models

(a large group of Swiss watch manufacturers), in
the Junghans 600.12 self starting wrist watch pro-
duced in Germany, etc.

Electronic clocks employing this type of movement
are produced by Junghans (type ATO-MAT-WERK
726); the mean current consumption is less than
1604A at 14V or a total of less than 1-5A-hour
per year. Similar types of clock are produced by the
Jaz Company.

ELECTRONIC ALARMS

The first wrist watches with electronic alarm
systems were introduced by the Nepro Company of
Switzerland in 1972 after five years of development
work. Although watches which have an alarm
powered by a spring are available, the stored energy
is rather small and this results in the intensity of
sound being low and the duration limited. In addi-
tion, the alarm spring must be wound each time the
alarm is used.

The Nepro watches employ a 1-5V battery of
40mA-hour capacity to power their wrist watch
alarms. The current is about 8 to 12mA and the
battery has a life of about a year with normal use.
The alarms of these watches sound for five minutes
unless cancelled by a push button.

ALARM MODELS

One type of wrist watch with an alarm produced
by Nepro is the “*Memotron™, A vibrating membrane
generates the sound in the MB 500 alarm system
contained in this watch. This is the smallest elec-
tronic alarm in production, having a volume of only
0-8 cubic centimetres.

Watches using this type of alarm can be used to
remind a person of appointments throughout
the day and can therefore be used for many purposes
for which normal alarm clocks are unsuitable. The
Nepro Company also produce a range of very small
alarm clocks with battery powered alarms.

TUNING FORK WATCHES

The first tuning fork movement was announced
by the Bulova Company on 25th October 1960. This
watch, which was the result of six years of research
by Dr Hezel of Bulova, represented a real revolution
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Fig. 6. The pawl

in watch design. It was the first watch to employ an
electronic mechanism and the first to use a timing
mechanism not based on the balance wheel. In addi-
tion, it was the first watch to be delivered to the
purchaser with a written guarantee of its time keep-
Ing accuracy; this is +1 minute per month.

The frequency of operation of the tuning fork
watches made by Bulova for men is 360Hz. The
mechanical loss of energy has been reduced to a
very low level and this enables the low power con-
sumption of about 8uW to be obtained. The tuning
fork mechanism is relatively insensitive to shock.

The tuning fork employed in the Bulova 214 series
is shown in Fig. 4. It is made of a special alloy which
is little affected by changes of temperature. A strong
conical magnet and a magnetic cup are fitted to each
prong of the tuning fork.

A coil is fitted over each magnet. The coils must
be fixed in position so that they are very close to the
vibrating magnets but never touch them. The coils
have a total of about 16,000 turns, comprising about
200 metres of insulated copper wire of diameter
0-015mm. About one quarter of the number of turns
on the one coil is used for feedback purposes.

CIRCUIT

The circuit of the 214 series of Bulova watches is
shown in Fig. 5. It consists of a simple transistor
oscillator with a feedback coil (or “phase sensing
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Fig. 7. The inside of a Bulova 214 series "“Accutron’ watch

coil”) and two power coils. Indeed, it is basically
very similar to the circuits of Figs. 2 and 3 which
drive balance wheel watches.

The alternating voltages induced in the phase
sensing coil are applied (via the battery and capaci-
tor) to the base-emitter junction of the transistor.
This diode junction rectifies these voltages and the
capacitor is charged with such a polarity that the
voltage across it opposes the power cell voltage.

The resistor in parallel with the capacitor allows
the charge of the latter to leak away slowly so that
a small pulse of current flows each time the voltage
across the phase sensing coil is near to its maximum
value and at a time when the polarity of the voltage
induced in the power coils opposes that of the power
cell.

If the total voltage induced in the power coils at
the instant the transistor conducts were exactly equal
to the cell voltage, no current would flow through
them. At the correct amplitude of vibration, the
voltage induced across the power coils at a time
when the transistor conducts is about 10 per cent
less than the cell voltage. A 10 per cent increase in
the amplitude of vibration would therefore result in
the current pulses to the power coils becoming zero
and the amplitude would then quickly fall to its
correct value. Similarly, a 10 per cent decrease in the
amplitude would raise the current through the power
coils to double its normal value and return the
amplitude quickly to normal.

TRANSLATING THE VIBRATIONS

The vibrations of the tuning fork are converted
into rotary motion by means of the rachet and pawl
mechanism shown in Fig. 6. Attached to one arm
of the tuning fork is a straight spring (the “index”)
tipped with a tiny jewel which engages ratchet teeth
on an index wheel. The wheel advances one tooth
for each complete vibration of the tuning fork. A
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pawl holds the index wheel in position during the
return stroke of the index jewel. Although the index
wheel is only 2:4mm in diameter and 0-04mm in
thickness, it has 300 teeth spaced at 0-025mm inter-
vals. The index wheel drives a gear train which turns
the hands of the watch.

The rate of rotation of the index wheel is un-
affected by any normal changes in the amplitude of
vibration of the tuning fork. The index wheel will
move one tooth per vibration of the tuning fork
when the index jewel moves any distance between
just over one and just under three times the distance
between adjacent teeth. If the index wheel moves a
distance just over the distance between successive
teeth. the pawl jewel will push it back during the
time the index jewel returns; the net movement is
then one tooth.

continued on page 231

Four smail Accutron watches for ladies, using a tuning
fork movement
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YEAR OF THE HYBRID

This could be the year of the
hybrid microcircuit. Thick film tech-
nology has made enormous strides
through development of special
inks for printing resistive networks,
plenty of chip capacitors and active
devices are available and potting
techniques have also had their
share of improvemerit. The result
is a.neat module of high reliability
which has become extremely
attractive to equipment manufac-
turers.

The manager of the very active
hybrid microcircuit division of
Welwyn Electric, Brian Attwood,
tells me that although Welwyn
started research on thin films some
seven years ago and reached a
high degree of perfection, the less
expensive thick film technology has
now reached the stage where it can
do all the jobs of thin film. Welwyn
are now fully concentrated in the
thick film area with a plant capacity
capable of handling £1 million
worth of circuits a year, although
he admits that actual production
has not yet reached this figure.

Welwyn is engaged in the high
technology end of the business with
as many as a couple of dozen com-
ponents in a single package. At any
one time some 60 different circuits
are going through the plant and
some 500 types of circuits, all
custom built by Welwyn, are in field
service.

Also bidding for a big share of
"the hybrid market but in the
higher volume area is Newmarket
Transistors Ltd., a member of the
Pye Group.

Two recently announced pro-
ducts are a low level audio ampli-
fier, the performance of which can
be adjusted as required by external
components or links, and a selif-
contained hearing aid amplifier.

The company states that thick
film hybrids have now reached a
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. stage where costs are becoming

appreciably lower than discrete
assemblies. So confident is New-
market that they are inviting users
of circuits using discrete com-
ponents to send details to the
Newmarket design team who will
then evaluate it in hybrid terms
free of charge and submit a quota-
tion for supplies.

Yet another firm spreading its
wings with hybrids is Coutant Elec-
tronics, best known as a supplier
of power supply units. Coutant
started a thick film facility for in-
house use manufacturing mainly
encapsulated voltage regulators
and over voltage protection units,

Now the company is offering a full

design and manufacturing service
to allcomers.

POLLUTION
MEASUREMENT

The big investment in design of
pollution measurement equipment
by Plessey looks as if it may be
starting to pay off. The company’s
water quality monitoring equipment
came through a four-month evalua-
tion at the Water Pollution Research
Laboratory, Stevenage, with flying
colours and installations are now
operating with the Sussex, Lanca-
shire and Trent River Authorities.
Orders have been taken from
similar authorities in Sweden, ltaly
and France, the forerunners of a
profitable export trade.

Another notable order, although
valued only at £20,000 is for an
environmental monitoring system
at Lovisa, Finland, where that
country’s first nuclear power station
is scheduled to come into operation
in 1975. The Plessey installation
measures meteorological, hydro-
graphic and water quality data at
the outfall of the station’s water
cooling system. A total of 38
separate parameters are auto-
matically monitored and the result-
ing data should prove extremely
valuable even before the station
comes into operation.

PROFESSIONAL
COMPONENTS FOR
THE AMATEUR

SDS Components at Portsmouth
have opened a retail shop for the
home constructor at their premises
at Gunstore Road, Hilsea Trading
Estate. This is not the first time a
wholly professional supplier has
turned to the amateur market for
extra revenue and it will be interest-
ing to see if the project fares better
than some earlier attempts else-
where which, in the end, proved
Uneconomic.

Many famous names are listed in
the product list which can be
obtained by sending 20p to SDS
Components Ltd. Tim  Curtis,

managing director of SDS, says that
he intends to break down the bar-
riers between the amateur fraternity
and industrial manufacturers.

NEW OUTLET FOR EVR

Electronic Video Recording —
EVR — has been slow in market
development but good business
could result from its use at sea.
Most ships now have TV for the use
of the crew when in port and in
coastal waters. In fact Marconi
Marine has supplied more than
4,000 multi-standard receivers to
vessels of all types.

Ships' crews are just like their
shore-based counterparts and like
to have TV on tap all the time.
Hence the interest in EVR which
yvill allow the TV to keep entertain-
ing from video telecartridges when
out of normal reception range.

Marconi Marine has entered an
agreement with Telmar Programme
Service for the supply of recorded
programmes on the EVR film cart-
ridge system which is manufactured
at Basildon, Essex. The cartridges
each give two 30-minute mono-
chrome programmes or one 30-
minute colour programme.

Many thousands of
programmes are available and
ships will be able to exchange
programmes at ports throughout
the world. The playing units are
manufactured by a number of com-
panies under licence from the EVR
partnership of [IClI and CIBA-
GEIGY.

RACAL AND THE
YOUNGER MAN

Chairman and managing director
of Racal Electronics, Ernest Har-
rison, believes in youth. He likes to
spot likely managers early in life
and then give them the opportunity
to show what they can do.

Some recent promotions prove
the point. Keith Thrower who heads
up a newly-formed Advanced
Development Team has made big
progress on the engineering side.
He now has a top job at the age
of 38. David Elsbury, 36, has
climbed the ladder to become
managing director of Racal Mobil-
cal Ltd., one of the most profitable
of all Racal companies and the
one that recently booked the
largest ever contract for the com-
pany valued at £1-8 million.

Two. other youngsters who now
have top jobs are Gerry Smith,
heading up Racal's Singapore
office, and Jim Diggins, who joined
Racal at the age of 25 and is now
managing director of Racal Com-
munications Ltd.

Harrison told me that in general
successful people need to be “well
seen’’ before they-are 30 years old.
Very few good people, he says,
ever leave the company because
promotion prospects are good.

recorded
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I.L.P. (Electronics) Ltd

THE HY41
The HY41 supersedes the popular HY40 introduced by iLP last year. This hu_ghly improved
LlLp module achieves true High Fidelity with a dramatic reduction in _dlstoruon {typicatly 0 05% at
~ Power Pack 1KHz into 8 ochms!} and is electronically and mechanically compatible with the HY40.
& N

IrP W. With this important improvement the HY41 retains all of the quality characteristics found in
the earlier version and P.C. board, Resistor, Capacitors, Hardware I\/l(_)untlngs and comprehensive
| t234s58738 manual are included in the basic kit. No further components are required to construct a complete
T power ampiifier of extremely high performance sufficiently versatile to provide power not merely

iR [} for Hi-Fi but also for public address systems and industry.
< The free manual gives a full circuit diagram of the HY41 and its various applications including

a complete stereo amplifier.
Like its predecessor the HY 41 is based on conventional and proven circuit techniques devetoped

over recent years.

OUTPUT POWER: British Rating 40 WATTS PEAK, 20 watts
R.M.S. continuous.

LOAD IMPEDANCE: 4-16 ohms.

INPUT IMPEDANCE: 30K ohms at 1KHz.

VOLTAGE GAIN: 30db at 1KHz

TOTAL HARMONIC DISTORTION: less than 0.15% (typical 0.05%)
at 1KHz.

FREQUENCY RESPONSE: 5Hz—-50KHz + 1db.

SUPPLY VOLTAGE: + 225volts D.C.

SUPPLY CURRENT: 0.8 amps maximum.

PKICE: inc. comprehensive manual, P.C. board, five extra componentsand P. & P
MONQO: £4.90 STEREQ: £9.80

UNIQUE HYBRID PRE-AMPLIFIER

The HY5 has rapidly established a position in the WORLD as the sole hybrid
pre-amplifier to contain all feedback and equalization networks within an integrated
pre-amplifier circuit. ’P”ys

Supplied with the HY5 are two stabilizing capacitors and by the addition of
volume, treble and bass potentiometers it is ready for use.

Internally the HY5 provides equalization for almost every conceivable input, the
desired function is achieved by use of a multi-way switch or by direct interconnection,

Two distinctive features of the HY5 are its inbuilt stabilization circuit, allowing it
to be run off any unregulated power suppty from 16-25 Volts and a balance circuit
which, when linked by a balance control to a second HYS5, forms a complete stereo
pre-amplifier.

Specifically and critically designed to meet exacting Hi-Fi standards, the HY5
combines extremely low noise with a high overload capability. When used in con-
junction with the HY41 and PSU45 forms a completely intergrated system.

INPUTS QUTPUTS
Magnetic Pick-up {within +1db R1AA curve) Main Pre-amp output 500mv.

2mV. 47K §) Direct tape output 120mV.
Tape Replay lexternal components to suit

head). 4mV. 47KS) ACTIVE TONE CONTROLS (Bexendall) SUPPLY CURRENT
Microphone (fiat) 10mV. 47K {) Treble + 12db. 6mA approx.
Ceramic Pick-up {equalized and compen- Bass + 12db. OVERLOAD CAPABILITY

satable) 20-2000mV. variable. INTERNAL STABILIZATION better than 26db on most sensitive input
Tuner {flat) 250mV. 100K () Enables the HY5 to share an unregulated infinite on tuner and auxl.
Auxiliary 1 250mV. 47K ) supply with the Power Amplifier. OUTPUT NOISE VOLTAGE: 0.5mV.
Auxitiary 2 2—-20mV. 100K () SUPPLY VOLTAGE

16-25 volts
PRICE:  MONO: £3.60 STEREQ: £7.20

POWER SUPPLY PSU45

The versatite P.S.U.45 is designed to supply your HY41's +HY5's in stereo or mono format.

Specification

Input: 200—240 Voits.
Qutput: + 22.5 Volts at 2 amps.
Overall Dimensions: L. 7"; D. 3.8""; H.3.1°

PRICE: £4.50 inc. P. & P.

CROSSLAND HOUSE - NACKINGTON-CANTERBURY - KENT

CANTERBURY 63218
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WATFORD ELECTRONICS

35 CARDIFF ROAD, WATFORD

C.W.0. Please.

S P. & P. please add 10p to order under

RESISTORS
High stability, low noise, carbon film resistors.
high power resistors.

Tubular miniature,

Power Values Price
Watts  Tolerance Range available 1-99 100+
+ 5% 2:2-2:2MQ El2 Ip 0-8p
N 5% 2:2-10MQ El2 Ip 0-8p
| 5% 2:2-10M ) El2 2p 1-5p
4 105 1-10M ) El2 ép
Quantity prices available for any selection. Ignore fractions on total
order.
CAPACITORS
Electrolytics, general purpose, miniature, axial lead. Mullard ols,
016, OI7 series.
I mf 63V ép 22mf 63V ép
1-Smf 63V ép 47mf 63V ép
2:2mf 63V ép 100mf 40V ép
3-3mf 63V ép 150mf 25V ép
4-7mf 63V ép 220mf 25V Hp
6-8mf 63V ép 470mf 25V 13p
10mf 63V ép 680mf 25v 20p
1Smf 63V ép 100mf 5V 25p

POLYESTER FILM CAPACITORS

Mullard C296 series. 400V d.c.

mf: 0:001, 0-0015, 0-0022, 0-0033, 0-0047, 0-0068, 0-0t, 0-015, 0-022,
price 2§p.

mf: 0-033, 0-047, 0-068, 01, price 4p.

mf: 0-15, price 6p.

mf: 0:22, price Tp.

mf: 0-33, price 10p.

mf: 0-47, price 13p.

160V d.c.

mf: 0-1,0:15, price 4p; 0-22, price Sp; 033, price ép; 0 47, price 7p;
0-68, price 10p; -0, price I3p,
Mullard 280 series P.C. mountings. 400V d.c.

mf: 0-01, 0-015, 0-022, price 3p; 0-033, 0-047, price 4p.
250V d.c.

mf: 0-068, 0-1, 015, price 4p.

mf: 0-22, 0-33, price Sp.

mf. 047, price 7p; 068, price 10p; 10, price Ilp.

CERAMIC DISC CAPACITORS
Working voltage 50V d.c., Plaquette body with 25in leads.
Range: 22pf-10,000pf, price 2p.

POTENTIOMETERS

Carbon track, IK-2m, log or linear, single gang, price 12p; SK-1m,
log or linear, dual gang, price 37p; 5K, 2m, log or linear, single gang
with switch, 24p.

Knobs for above 10p.

SLIDER POTENTIOMETERS

Single 10K, 25K, 50K, 100K, log or linear, 3lp.

Dual gang, 10K plus 10K, etc., above values log or linear, 50p.
Knobs for above @ 10p.

PRE-SET POTENTIOMETERS SKELETON
Horizontal or vertical mountings, 0-25W, miniature, price S¥p.

VEROBOARDS

0l 015 0t 015
Dimensions metrics metrics Dimensions metrics metrics
24in x 33in 22p 16p [7in x 24in 15p S73p
24in % Sin 24p 24p 17in < Sin (plain) 82p
33in 33in 34p 24p 17in x 3}in (plain) 60p
33in x Sin 27p 27p 17in % 24in (plain) 42p
Pins insertion tool, 52p. Spot face cutter, 42p. Pkts. of 50 pins, both
sizes, 20p.
JACK PLUGS AND SOCKETS
Standard screened 12p 2-5mm screened 8p
Stereo screened 30p 3-5mm screened 10p
Standard sockets 12p 2:5mm sockets Tp
Stereo sockets 15p 3-Smm sockets Tp

DIN PLUGS AND SOCKETS

2 pin, 3 pin, S pin (180° or 240°). Plugs, price 12p. Sockets, price 8p.

x 8%’

50 pages 1V

Home RAapio

COMPONENTS

cArOMC
e diearly
4 indexed

.85
compo’
fisted o0

s wrg cAVSLI

1,750 pictures

Only 55p.

POST AND

pius 20p racking with cheque orPO.for 75p.

The price of 75p applies only to catalogues purchased
by customers in the UK and to, BFPO addresses.
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)

POST THIS COUPON

The Catalogue
you MUST

have!

Details of our popular
Credit Account Service
and our Easy Ordering
Systemn are included

in the catalogue.

Nameﬂp . A 'P' H' L 67 =

Address 15 O, LOVELACE QRWE

HOME RADIO (Components}LTD.
Dept. PE, 234-240 London Road, Mitcham CR4 3HD

4
R
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transistor  device

HE original
was demonstrated in public for
the first time on June 30. 1948, at
Bell Telephone Laboratories’ New
York premises. This was the point-

contact transistor, invented by
two physicists, John Bardeen and
Walter Brattain, who had been
researching into solid state
materials. They formed part of a
Bell Laboratories team led by
William Shockley.

A few months following the
successful experiment that resulted
in the first practical solid state
amplifying device. Shockley set out
to formulate a theory to explain
transistor action. He proposed, in

fact, the junction transistor
structure. This theory was later
developed in practice and the

junction transistor became the very
successor to the point-
latter

successful
contact transistor and the
was obsolete by about 1956.

fro .
One of the first experimental point-
contact transistors

-

SILVER

JUBILEE

..THE FIRST TRANSISTOR

THE TEAM

A whole new field of semi-
conduction technology sprang from
the exploitation of the pn junction.
as originally proposed by Shockley.
An amazing range of devices have
been developed through the appli-
cation of the pn junction principle.
where conduction is performed
through minority as well as
majority current carriers—holes and
electrons.

William  Shockley was also
responsible for proposing the four
layer pnpn device, which led to
the silicon controlled rectifier
(thyristor); and also for a different
class of unipolar devices, based
upon the field effect. These inven-
tions followed within a few vyears
of the junction transistor.

For their outstanding .contribu-
tions to transistor physics. John
Bardeen. Walter Brattain. and

William Shockley were awarded the
1956 Nobel Prize in Physics.

An early version of a junction transistor.

IERE and IEE

The IERE is marking the 25th anniversary
of the invention of the transistor by
devoting a specially enlarged issue of its
Journal—The Radio and  Electronic
Engineer—to a unique collection of nearly
20 papers on semiconducting subjects
contributed by leading British scientists
and engineers who have worked in this
field during the past quarter of a century.

This Transistor Issue of the Radio and
Electronic  Engineer which is dated

January-February 1973, may be obtained
from the 1ERE Publications Sales Depart-
ment, 9 Bedford Square, London WC1B
3RG, price £2:00 per copy, post free.

To celebrate this silver Jubilee, the
Institute of Electrical Engineers, in con-
junction with the Institution of Electronic
and Radio Engineers, has arranged a
number of events which will take place
between the 12 and 16 February 1973.

Practical Electronics  March 1973

12th-16th February 1973
An exhibition at the Institution of
Electrical Engineers demonstrating
the evolution from the point-contact
transistor to complex integrated
circuits.

13th February 1973 10.00 a.m.
A colloquium "The 25th anniversary of
the Transistor” at the Royal Society.

14th February 1973 530 p.m. .
A lecture by Dr William Shockley
“The invention of the transistor: an
example of creative-failure method-
ology' at the | EE.

15th February 1973 10.30 a.m.
A half-day discussion meeting "What
next in semiconductors’” at the IEE.

3.00 p.m.
A lecture by Dr W. E. J. Farvis "The
influence of the transistor in our
society and economy" at the IEE.

DR WILLIAM SHOCKLEY

Dr W. Shockley was born in London of
American parents on February 13, 1910.
Reared in California, he received his B.Sc.
degree at the California Institute of Tech-
nology in 1932 and his Ph.D at the Massa-
chusetts Institute of Technology in 1936.
He joined Bell Telephone Laboratories in
1936. During the war he served as Director
of Research for the U.S. Navy. Afterwards
he returned to Bell and became director of
the solid state physics research pro-
gramme which saw the development of
early junction transistors.

In 1963 Dr Shockley was named the first

Alexander M. Poniatoff Professor of
Engineering Science at Stamford
University. He has received numerous

awards for scientific achievement and
public service, and serves on many top
level Advisory Committees in the United
States. Dr Shockley has contributed over
one hundred articles to scientific journals,
and more than 70 U.S. Patents have been
granted for his inventions.

“ Dr William Shockley is to lecture at the
I.E.E. in London on February 14.

An early production version of the
point-contact transistor.
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Transistor-
Trail

FROM RECTIFYING CONTACTS TO PN JUNCTIONS

STARTINGLY new and revolutionary technical

device rarely appears simply out of the blue.
The invention or discovery is generally a culminant
achievement by a research worker who has followed
in the train of a number of earlier researchers and
experimenters.

Experience suggests that requisite conditions for a
momentous breakthrough are (1) a sufficiently
advanced state of theoretical knowledge, (2) a large
demand or potential need for a particular kind of
device and (3) a sufficiently sophisticated technology
capable of undertaking development and then quan-
tity production of some innovation.

Amplification of electric currents is an essential
part of electronics. The idea of a solid state ampli-

fier had been a vision in the minds of many scientists -

and experimenters for many years before the triumph
of 25 years ago.

As beneficiaries of the electronic wonder of the
century, it is appropriate for us to look back and
try to pick out some of those stepping stones that
formed a path, no matter how faint and discon-
tinuous, which led to the ultimate success of Messrs.
Bardeen, Bratain, and Shockley.

EARLY INVESTIGATIONS

With some justification we can identify the com-
mencement of the trail to the transistor with Michael
Faraday, who in 1833 recorded the non-linear
characteristics of certain conductors of electricity.
He found that silver sulphide had a negative tem-
perature coefficient.

In 1873 Willoughby Smith discovered that light
affected the resistance of crystalline selenium.

In 1876 Adams and Day observed non-linear con-
duction phenomena on light-sensitive selenium cells.

(A fascinating light beam wireless communication
system was created by the American experimenter
and inventor Alexander Graham Bell (1847-1922).
Speech was transmitted some distance in space by
modulating a light beam and then received upon a
selenium element, which produced an electrical out-
put corresponding to the speech input.)

The earliest detailed investigation of the rectifying
effect of dis-similar materials in contact, was carried
out by the Austrian physicist Braun around 1874.
Braun explored a variety of crystals, but mainly lead
and ferrous sulphide, and used a base electrode and
wire as a point-contact. He observed that the resis-
tance was dependent upon the polarity of the applied
voltage, as well as on the nature and condition of
the contact surfaces. Braun likened this phenomena
to the conduction between closely spaced electrodes
in a gas.

Braun also appears to have been the first to
observe the rectification effect produced by selenium.

Like many pioneers, Braun had his critics and his
discoveries did not gain immediate recognition.
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POINT-CONTACT RECTIFIERS

Point-contact rectifiers were first put to practical
use as signal detectors in the early days of wireless,
around 1904. Natural lead sulphide was commonly
used. During the mid-1920’s the crystal detector was
finally ousted from radio receivers by the thermionic
valve.

PLATE RECTIFIERS

Plate or “metal” rectifiers consist of thin semi-
conducting layers with metallic electrodes on either
side. Cuprous oxide and selenium are the two most
important materials that have been widely used.

The rectification effect of contacts between metals
and cuprous oxide was already known to Braun.
The first useful device appears to have been made
by Grondahl in 1920.

The cuprous oxide rectifier was used on a large
scale for power rectification and for use in measur-
ing instruments, from the mid-1920’s to the late
1930’s. Then it began to be replaced by the selenium
rectifier which offered many advantages.

The selenium photocell was widely used during the
period 1930-40.

NEW CONCEPTS

Investigation into the properties of semiconducting
materials appears to have received a great impetus
in the 1930’s. One important new concept was the
“hole”, introduced by A. H. Wilson in 1931 when
formulating the transport theory of semiconductors
based on the band theory of solids.

But the mechanism by which the widely used
metal-semiconductor rectifiers (“metal” rectifiers)
operated was not clearly understood. One theory
that received general acceptance was based on the
Schottky effect (1938), a concept similar to the ideas
put forward to explain thermionic emission. Accord-
ing to Schottky, cold emission or field emission is
produced by the application of a few volts across a
thin film of semiconducting material (the copper-
oxide coating); and this is due to stable space charges
in the semiconductor alone, without the presence of
a chemical layer.

Also during the same period N. F. Mott offered
a theory for swept-out metal semiconductor contacts
which is known as the Mott Barrier,

In 1938 Helsch and Pohl published an account of
a solid-state amplifier. This consisted of a single
crystal of potassium bromide with a single wire of
platinum providing control of current through the
crystal. No practical developments resulted.

WAR-TIME ADVANCES

The invention of radar just before the second
World War stimulated a new interest in the solid
state rectifier as a detector of microwaves, And so
the silicon point-contact detector was developed.
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During the 1940’s the technique of crystal “doping”
was introduced. Boron added to highly purified sili-
con was found to result in highly sensitive crystals.
This arose from experiment and the theory behind
this effect could not then be explained.

This was a very significant period for the future
of solid state. For one thing, the requirement for
improved detectors for operation at centimetric
wavelengths led to an intensive search for new
materials. The discovery of germanium was one
direct result of this activity.

POINT-CONTACT TRANSISTOR

Shortly after the war, Bardeen, Brattain, and
Shockley were involved in research on copper oxide
rectifiers. Bardeen showed that a Schottky barrier
layer could exist at the free surface of a semi-
‘conductor. This layer makes the contact properties
independent of thermionic work functions. Follow-
ing upon this, Bardeen and Brattain initiated the
series of experiments that led to the invention of the
point-contact transistor.

They placed two point-contacts close together on
the surface of a crystal. It was found that a current
flowing through one could influence the current flow-
ing through the second circuit. The first practical
solid state amplifying device had arrived. This was
December 1947.

In working out the basic mechanism involved in
point-contact transistors, Bardeen discovered the
carrier-injection phenomena. This injection of extra
current carriers into the semiconductor in the region
of contact when forward bias voltage is applied pro-
duces the “transistor” action.

Later, Shockley carried out a research experiment
to diagnose the surface phenomena of the original
transistor. In the process, he found he had devised
a new type of transistor. This was patented as the
junction transistor. An account of this important
discovery was published in 1949. Within a few
years the pn junction device was to prove vastly
superior to the point-contact device, both from
manufacturing and application view points.

It is of interest to note that around the mid 1930’s
Shockley had instigated some research into copper
oxide rectifiers in an attempt to invent a solid state

amplifying device. The results were negative.

DIFFERENT MECHANISMS

The rectifying properties of metal-semiconductor
contacts are due to a different mechanism to that
now understood to be responsible in the case of pn
junctions.

During the last decade, the metal-semiconductor
type of contact has returned to favour, albeit with
new materials, and it has assumed a new prominence
in special devices such as field effect or metal oxide
semiconductor transistors (m.o.s.t.), and Schottky
barrier diodes used for microwave purposes. The
m.o.s. technique is extensively used in integrated cir-
cuit manufacture.

Thus it seems the circle has been completed.
Development of the pn junction has stimulated fur-
ther widespread research into solid state physics over
these last 25 years, and a new interest has arisen in
the rectifying phenomena which was the starting
point of this “trail to the transistor”. And so more
devices seem likely to be developed in the future
which make use of both mechanisms of current
transport.
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ELECTRONIC TIMEPIECES

continued from page 225

The Omega {300
watch. A balanced
tuning fork move-
ment is used

Regulation of the watch is effected by moving
either of the small regulator plates which are attached
to the ends of each side of the tuning fork. This
makes an extremely minute change in the effective
length of the fork. An adjustment of half a second
per day can be made.

An interior view of the mechanism of the Bulova
214 series watches is shown in Fig. 7.

MODELS

The Bulova tuning fork watches are known by the
name “Accutron”, a word derived from “accuracy”
and “electronics™. In 1970 this Company introduced
the first Accutron watches for ladies (series 230).
These employ a power cell of the same size as that
used in Accutron watches for men, but the frequency
of the electronically driven tuning fork is 480Hz so
that the movement can be made far smaller. The
shape and construction of the tuning fork is different
from that in the models for men, but the current
consumption remains at 8—10xA.

A few other companies now offer tuning fork
watches. Longines offer the Ebauches caliber 6312
“Mosaba” movement in their “Ultronic” watches.
(Mosaba is a word derived from “Movement sans
balance™). Baume and Mercier have given the name
“Tronosonic™ to their tuning fork watches, whilst
Omega refers to such watches as “f300". Bulova also
produce clocks with tuning fork mechanisms.

GRAVITATIONAL EFFECTS

The frequency of some types of tuning fork
watches is dependent on their position owing to the
pull of gravity on the prongs of the fork. When the
prongs (or “tines”) point downwards, the watch may
run a few seconds per day faster than when the
prongs are horizontal.

This disadvantage has been almost eliminated in the
balanced Mosaba movement designed by Ebauches
S.A. Tt operates at 300Hz and is marketed as the
Swissonic 100 range by Longines in their “Ultronic™.
The Omega “f300™ range also employs a balanced
tuning fork movement.

Next month the final article will look at, among
other things, quartz, cybernetic and digital watches.
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PE Sound Synthesiser

STRBILISED
POWER SUPPLY

By G. D. SHAW

F the modular concept outlined last month, is to

be followed in its entirety, this implies that not
only must each circuit be entirely self contained but
also that each circuit, complete with its various con-
trols, should be capable of operating as a separate
entity either within, or external to, the framework of
the synthesiser as a whole.

These factors, coupled with the experience gained
in building the prototype, contributed towards a
decision to redesign the instrument into a fully
modular form based on one of the many commer-
cially available racking systems.

This month modifications to a standard racking
system will be described together with constructional
details of the twin stabilised power unit that will
supply the various synthesiser card modules.

CHOICE OF RACKING SYSTEM

It was believed that, in the interests of economy,
the Card Frame System 1 by Vero offered the
greatest value. Utilisation of this particular system,
however, means that the constructor will be obliged
to manufacture his own modular inserts which may
perhaps be a deterrent to those not having the
facilities or experience to tackle sheet metal fabrica-
tion. In this case the modular racking system type
3E also by Vero has the advantage that it covers a
range of components which may be easily assembled
into modular inserts.

This latter system is extremely well designed and
the component parts of the assemblies are precision
made, these factors, naturally enough, being reflected
in the price of the 3E System which is several times
greater than that of System 1.

Fig. 2.1 shows a general view of the assembly of
the card frame to be used as the mainframe of the
synthesiser chassis. The aluminium end plates are
already pre-drilled to suit the standard Vero com-
ponents normally used in the assembly of a System 1

Card Frame. It will be necessary, however, to pro-

vide additional holes to allow for modifications to
the standard assembly and to provide mounting
facilities for a number of- components. Drilling
details are shown.

MAINTAINING A TIGHT ASSEMBLY

The slotted card support sections are made of
plastic and are secured to the end plates by means of
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self tapping screws. Repeated removal and replace-
ment of these screws will result in wearing of the
threads which will, in turn, make the assembly
sloppy. It is suggested therefore that assembly of
the mainframe is only attempted when all hecessary
drillings, etc. have been completed, and that, once
assembled, it is left so. If the constructor wishes,
for any reason, to have the facility of stripping the
assembly down repeatedly he would be well advised
to redrill the securing screw holes and tap them to
take a suitably sized metallic thread insert.

COMPONENTS . . .

RACKING SYSTEM
Card Frame

Kit of parts for a System 1 Card Frame with a pair
of guide mouldings to suit (Part No. CFMN/1)

SK7-SK13 8pin McMurdo sockets (Part No. RS8)
(7 off)

8 pin McMurdo plugs (Part No. RP8)
(7 off)

Frame parts above available from Vero Electronics
Ltd., Industrial Estate, Chandler's Ford, East-
leigh, Hants., SO5 3ZR

PL1-PL7

MODULE FRONT PANELS

Fig. 2.2 shows the composite front panel layout
with dimensions. It will be seen that the panel is
divided vertically into eight separate sections. These
sections represent the front panels of individual
modular units and, with the exception of the strip
on the extreme right of the panel, can be removed
from the mainframe complete with their respective
card supports and circuitry.

The right hand strip is permanently fixed to the
mainframe by two small aluminium brackets.

The left-hand panel is slightly wider than the
remainder mainly to act as “fill-in” on the full width
of the front panel.
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Lower Mounting Rail shown for reference
only. Rail flange drilled 6-~B.A in3
positions seeFig24 and assembled to PS..
via slotted holes in PS.U. Final adjustment of
Railto be made to,suit McMurdo sockets
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o )
By S

AL

N.B. Holes for End Plate-to-Guide
Moulding fixing exist as
standard drillings

(20ft

NIDE MOULDING CFMW/1
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SECURING BRACKET

for Power Supply
Control Strip
14 SWG Aluminm

, I
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(20ti) 14 P ; ‘
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X holes
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'N'hole

¥
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140-4
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; 5 4
b, SUPPORT PLATES CFSP 4U/W
'5\1 "‘ﬁ%@\%ﬁ | } modified as shown and assembled
< Mﬁ”ﬁ R [\ == into Frame at approx 1/3 spacing
17 £ RS \__— (20t)
,, \§‘§\ D~ \F ,
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Gat) : Mote orientation of Support
Plate ie,rear and front ldqn\

Front lu
further

Practical

Ensure Guide Mouldings
are assembled with slots
charfer faclng toward froat

of Fframe

of Plate are located withresp

to mounting lug position. /
closer to edge,Rear lugs
k trom edge

Holes A'in End Plates &
Securin

Holes

Brackets 6BA clear

in Securing Brockets 4BAclear
All dimens.in m.m.

Fig. 2.1. Perspective view of the Card Frame System 1. The end slots on the upper mounting rail require to
be elongated for future adjustment of McMurdo sockets
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425.5 {Check Dimension)

All dimensions in mm.
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Finished size di
for REFERE

mensions are
only.

Final assembly of Panels into
Case are to correspond to overall
Check Dimensions shown

Ei%. z.f.dComposite front panel. These sections represent the front panels of individual modular units as
indicate
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Fig. "2.3a. Drilling and bending
details for circuit board support |

» ° *
. b - -

0 Dimensions shown thus® are for reference
only and are to be marked from Components
Board.

Al dimns in mm.

. MODULE SUPPORT PLATE

plate and. McMurdo plud (bY ' s
details of retaining rod

x
83-5

Circuit boards are supported
on a plate to one end of which r
is attached the module front
panel and to the other end 3 plug

« which mates with a socket at the
rear of the mainframe assembly.
Fig. 2.3a shows details of this

,support plate. Care should:be
taken in bending this item and
the bends should be made as
tightly as possible. Lack of
attention to this ‘point will mean
that the overall depth of the plate
is greater than specified with the
result that the front panel, when
attached, will not be flush with
the card support moulding in the
main frame. '

Modules are retained in the |
main frame by means of a tkin
(4-5mm)-rod. Fig. 2.3b. screwed
2B.A. at one end, which passes
through the front panel and en-
gages with a Rosan bush, or
similar, in the power supply sub-
frame. - This" arrangement also
provides a means whereby the
module may be withdrawn from
the main frame and, for this
purpose, a locking collar is pro-

Threaded 2 8A

RP8 McMurdo

MODULE LOCKING
ROD

?Rg’v,l%nllumlnium
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2 Holes 'K 6BA clear

8 Holes'B' 6BA clear
& c/sunk

{ Hole 'C' 4BA clear

2 Holes ‘U 2BA clear

(@ @ 16

3mm('lla') dla socket head
grub screws and Rod
45mm(346) dia recessed to suit

bright mild steel

Knob parallei

vided to. abut the lower lug on
the circuit board support plate.

P.S.U. SUB-FRAME ASSEMBLY

Fig. 2.4 shows the bending and drilling details of
the power supply sub-frame. As with the circuit
board support plate care should be taken that the
clamping and bending is carried out as shown and
that the bends are made as tightly as possible.
Details have not been provided about the positioning
of holes for Rosan bushes or components within the
sub-frame.

POWER SUPPLY UNIT

In a project of this kind the predictability of circuit
performance depends largely on the ability of the
power supply to maintain its voltage rails within
relatively close limits. This is particularly true where
the oscillators and hold circuits are concerned
since quite small variations in supply rail voltage

- can cause significant changes in the low frequency
and “droop™ characteristics respectively.

The power supply unit is based on one of the
latest regulator i.c.s to appear from Fairchild, the
1#A7815: This particular device is capable of passing
up to I'S amps without the necessity of external
series regulating transistors, thus it is operating well
within its maximum capability. Qutput ripple and
.noise is around 500 microvolts or less while load
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knuried

-From Aluminium
of Dural

®

regulation from zero to 400mA is better than 1 per
cent. (Total current requirement for the basic .
synthesiser is 400mA per rail.) .

The output voltage of the i.c. is specified as being

- plus or minus 5 per cent of its nominal rated voltage

thus the constructor may find up to 1'5 volts varia-
tion across the two power supply rails. This is not
necessarily a disadvantage since all the voltage -
dividers in the synthesiser which require an
accurately set voltage are fitted with presets.

CIRCUIT

The circuit diagram of the power supply unit is
shown in Fig, 2.5. }

Construction is perfectly straightforward (see Fig.
2.6) the only recommendation being that the leads
from the transformer to the bridge rectifiers be
routed to avoid passing directly over the regulators
and that they be twisted together in the interests of
hum reduction. ° .

Wires carrying a.c. to the power supply control
strip on the front panel should pass through holes -
drilled in the rear of the sub-frame and fitted with
rubber grommets. These leads should beé 10in
(254mm) in length measured from the rear face of
the sub-frame.
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’ 6BA X5/|Z long
8./

in 3 positions - CONNECTOR MOUNTING RAIL CFMR/1 to be lightly
2 colooe ? /usu _blz¢1d to CHASSIS prior toinstaiiation in Fig z-Frame
Y see Fig 2
BA_ = Sssass E Tty ?

25
]
Outside
dimn.
545
12Holes A 6BA clear
6 Holes '8 68A clear &
c/sunk
6 Holes 'C" 4BA clear
7 Holes 0 48A clear & 7
c/sunk

1 Hole €' 3/g dia & fit grommet
3 Slots 'F'to Smm dimn. & 68A clear

All dimn. in mm
Minimum bending radivs throughout
Material: 14 SW.6. Aluminium

Fig. 2.4. Bending and drilling details of the p.s.u. sub-frame COMPONE“IS v

TWIN STABILISED P.S.U.

Resistors
i) ] R1 27kQ R2-R5 200Q (2 off)
/—-\
o1 s Ic R6 27k
0
NG """'f o All 2% & watt metal oxide
Di~D4 :
A Cuse Capacitors
C1-C2 3,300uF 63V
High ripple elect. (2 off)
C3-C4 100uF 25V elect. (2 off)
Bridge Rectifiers
D1-D8 REc 41A (2 off
= S (@ of)
yFT f T Integrated Circuits
IC1-1C2 uA 7815 (Fairchild)
Macro Marketing Ltd.,
w Ic2 396 Bath Rd., Sfough, Bucks.
pATBIS . Transformer
0 T1—Main transformer,

primary 240V;
secondary 30-0-30V at 1:5A

D5-D8 .
RECAIA Miscellaneous

LP2 S1—Miniature double pole,

single throw on/oft 'switch
LP1-LP2 miniature 28V
filament lamps,
FS1—500mA fuse,
SK1-SK6 1mm miniature sockets
(6 off)
14 s.w.g. aluminium as required

C2rty C4
3300, 100:

-
v

Fig. 2.5. Circuit diagram of twin stabilised p.s.u.
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To £S.U. Centrol
Panel vie grommet
in rear of Case

L NE

Mains Plug
Input

oV -5V

L_\(
To PSU. Control Panel
and McMurdo socket SK7

Spring Line end

\\
driver Transformer \
positions k /~J

Fig. 2.6. Mounting and wiring details of p.s.u. components

Smoothed d.c. supplying the indicator lamps and
calibrating voltage points is taken from the d.c. bus-
bars coupling the McMurdo Red-Range sockets and
thus may pass over the top of the sub-frame.

When the power supply unit has been wired up,
with the exception of the d.c. to the indicators and
calibrating voltage sockets, the mainframe assembly
may be commenced.

ARRANGEMENT OF PANEL UNITS

Referring for a moment to Fig. 2.2, the con-
structor should decide at this stage the actual
arrangement or order in which he wishes the panel
units to be placed relative to one another. The
arrangement shown need not be adhered to with the
exception of the meter and reverberation unit and
the power supply control strip, which have to be
sited as shown at the extreme left- and right-hand
sides of the front panel respectively.

This decision is necessary at this time in order that
the support plates may be correctly placed between
the slotted mouldings. Viewed from the front of

the assembly, the correct position of these plates is
in the slot immediately to the right of the one
occupied by a circuit-board support plate.

Since component placement on all front panels

offers very little clearance at the left-hand side of
the panel it is necessary to cut out the front face of
the support plates as shown in Fig. 2.1. The 18mm
depth of the cut-out is adequate to clear potentio-
meters and sockets on all front panels except that
of the output amplifiers which will be fitted with
ganged ‘‘pan-pots”.

The optimum position for the support plates is
approximately one third of the distance in from the
end plates, the exact point, of course, depending
upon the module arrangement chosen by the con-
structor.

'MAIN FRAME ASSEMBLY

Assembly of the main frame should be started by
loosely securing the bottom slotted moulding
between the end plates. The support plates may
then be dropped into their respective slots and the
upper slotted moulding placed over the lugs on the
top edge of the panels and loosely secured between
the end plates. Ensure that the chamfered edge of
the slots in the mouldings are towards the front face
of the assembly and that the vertical panels are in
the same respective slot in both mouldings.

This being so, the securing screws may be fully
tightened and lugs on the vertical panels twisted
through 45 degrees where they protrude through
the upper and lower faces of the mouldings.

SECURING THE P.S.U.
The power supply sub-frame may now be secured

-to the rear of the end plates. The lower socket sup-

port should be drilled to mate with the slotted holes
in the power supply sub-frame (Fig. 2.4) and loosely
secured in position. Similarly the upper socket
support should be placed loosely in position.
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To RS.U.

Control Panel
Fisv
ov |15V
1 (1 N ) ( ( Upper Socket
d 1 0 2 )] {1 ) Support
cﬂ ‘.>oc<_| R EEIIEE R EE IR bl 1] p = © g JKE ocoo |
- ST OO SO S ]
> q 5.y A I £ 40 L See
//9 9 O— ) = EA’ 0. - 2 0 - °_ [] L_J EU [.‘_‘_\.n: (quz-
{IsK7 NETN Jsk9 ) Pskiof] sk [ (s} Pskssf) \
ERRE "3 toood 0 joocod g loool . pode pooood-b.poo o
17 Lower Socket
+5v -1sv T

o2

From Power Supply
tag strip

Sockets are shown in approximate positions
only. Final alignment to be made
when Modules are in place in Frame,

Fig. 2.7. Socket arrangement and wiring on connector mounting rails

POSITIONING THE SOCKET SUPPORTS

The final position of these latter supports is
determined by inserting an assembled circuit support
plate, complete with plug, into the slotted mouldings
until the front panel is flush with the face of the
mouldings.

A socket is now placed over the plug so that its
securing lugs abut the supports at the rear face and
the supports adjusted so that they align with the

154mm
Ref dimn.
Front Panel fixing]
holes 4BAclear
&c/sunk to be
made to suit
Brockets on End

To PSU.
c3/c4)

-Fixing Brackets

Fig. 2.8. Wiring details for rear of p.s.u. control strip
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socket lugs and are parallel with the front face of
the mouldings. The socket supports can now be
secured firmly at this point and the socket placed
in position for the first of the modules to be incor-
porated into the assembly.

Ideally all the sockets should be placed in position
at this time; but if this is not possible the first socket
to be positioned should be immediately adjacent to
the power supply control module so that its terminals
can provide a convenient jumping off point for the
leads supplying d.c. to this latter assembly.

The arrangement for supplying power to the
individual sockets is illustrated in Fig. 2.7, while
Fig. 2.8 illustrates the arrangement for wiring up the
rear of the power supply control strip.

TESTING THE P.S.U.

The power supply may be tested on completion of
assembly and wiring up the main frame. The main
purpose of testing is to establish whether the ripple
and noise and output voltage levels of each regu-
lator are within their rated specification. Load regu-
lation may also be checked by coupling a 30 ohm
10 watt wirewound resistor across each power rail
and observing the change in output voltage on the
oscilloscope. If the offset on the scope is not suffi-
cient to enable the trace to be observed at a sufficient
degree of sensitivity, a high resistance voltmeter
should be used.

The level of change of output voltage at the
moment of connecting the resistor across the power
rails is likely to be of the order of 150 millivolts or
less. Note that the resistor will be dissipating about
7-5 watts and is likely to get uncomfortably hot after
a few moments across the power rails. It is best
therefore to incorporate a switch in series with the
resistor.

The main frame assembly is designed to be accom-
modated in a standard 19in case in the Vero range.
A later article will include details of the types of
cases which may be used and modifications necessary
in order to fit a.c., d.c., and keyboard sockets to the
rear of the case.

Next month: The operation and construction of the
voltage controlled oscillators and voltage inverter
will be given.
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TH!S project uses a single, inexpensive, TTL
integrated circuit, type SN7402, and a few dis-
crete components.

The SN7402 ic. is a quad, two-input, positive,
NOR gate, intended for switching rather than linear
applications. However. this device is available for
less than the price of many single transistors.

Although when used as a gate its usefulness to
the home constructor is rather limited, with a little
ingenuity it can be adapted to perform other
functions.

THE SN7402 INTEGRATED CIRCUIT

Internal connectlons to the pins of the SN7402 are
shown in Fig.

It is housed in a dual-in-line l4 pin package. As
will be seen from looking at Fig. 1, each gate has two
inputs, and a single output. The output voltage of
the gate will be high only if all the input voltages
are low. The output potential will be low, if any
of the inputs are at a high potential. Therefore if
one of the inputs is connected to earth, the input
will be controlled by the remaining input alone.

The gate may now be biased into a linear operat-
ing condition, by connecting this input to earth
through a suitable resistor. The value of this resistor
must be such that the voltage at the output is
approximately half the supply voltage.

INJECTOR CIRCUIT

The function of the gate under the conditions
described above is that of a Class A amplifier. The
input and the output are 180 degrees out of phase,
and the stage thus has very similar characteristics to
a single stage transistor amplifier.

By capacitively coupling two gates together, with
each output connected to the input of the other gate,
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@ TRAGER

By R. A. PENFOLD

Fig. 1. The internal circuit
of the SN7402N quad two
input positive NOR gate
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Fig. 2. Circuit diagram of the complete signal
injector and tracer unit
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a circuit similar to that of a free-running, or astable
multivibrator, is obtained. A circuit diagram show-
ing two gates connected in this fashion is shown in
the upper half of Fig. 2.

The circuit operates as follows, When the supply
is connected, the voltages at the outputs will begin
to rise, and due to slight variations in component
tolerances in the circuit, one will start to rise more
quickly than the other.

For example, assume that the output voltage of
gate 1 rises most quickly. This rise in voltage will
be coupled by C3 to the input of gate 2. This will
cause the output voltage of gate 2 to fall, this fall
in voltage being coupled by C2 to the input of
. gate 1.

A further rise in the voltage at gate 1 output will
occur, and this regenerative process will continue
‘until this voltage is at its highest level, and gate 2
output is at its lowest level.

Capacitor C2 will now begin to charge through
gate 1, and the voltage at gate 1 input will begin
to rise, causing the output voltage to fall. This fall
in voltage is coupled to gate 2, causing its output
* voltage to swing to a slightly higher level.

A regenerative action will again take place, until
gate 1 output is very low, and gate 2 output is very
high. C3 will now begin to charge through gate 2,

COMPONENTS . . .

INJECTOR AND TRACER

Resistors
R1, R2, R3 1.3k (3 offy
R4 1kQ
R5 4.3kQ

All £5%, $W carbon

Potentiometer
VR1 500kQ logarithmic

Capacitors
c1 100uF 6-4V elect.
C2,C3 0:22uF (2 off)
C4 0-1uF disc ceramic
C5 2-2uF non elect.
Cé 0-47uF
c7 0-056u.F
Cs8 100uF 6-4V elect.

Integrated Circuit
1C1 SN7402N positive NOR gate

Miscellaneous
S1 Double pole single throw slider
JK1, JK2  3.5mm jack sockets with break contact
PL1, PL2 3:5mm jack plugs
LS1 15 to 30Q, 24 to 3§in speaker
1-6in x 2in 0-1in matrix Veroboard

Universal Chassis members: 4in X 2in side
panels (2 off); 5in x 2in side panels (2 off);

5in % 4in plates (2 off) (Home Radio type CU51A,
CU52A and CU156 respectively) 15V batteries
type U7 (4 off) and battery holder

and the opposite will occur. The circuit will thus
begin to oscillate continuously, the actual frequency
of oscillation being determined by the value given
to C3 and C2.

The output is taken through the isolating capacitor,
C4, to the output socket. The output wave shape
will be almost square, and harmonics of the funda-
mental frequency will thus be available up to fre-
quencies of many megahertz.

TRACER CIRCUIT

The signal tracer circuit consists of the-remaining
two gates suitably biased, and coupled by a
capacitor, C6. The circuit of the tracer is shown
in the lower half of Fig. 2.

There is enough output available to drive a 25 ohm
impedance loudspeaker. This should preferably have
a fairly high efficiency, as, the output is not very
large, although perfectly adequate for this function.

Capacitor C7 is used to limit the high frequency
response of the amplifier, which is otherwise so
good, that instability arises.

Resistors R4, and RS bias the output stage, and as
RS is connected to the output, it also introduces a
certain amount of negative feedback .to the
amplifier.

The input to the amplifier is taken through CS5,
and the potentiometer which is the sensitivity
control.

RADIO FREQUENCY DETECTOR

If the tracer is to be used with r.f. signals, a
detector must be added at the input of the amplifier.
This could be made an integral part of the unit, but
ini the prototype a separate r.f. probe was used. The
circuit of this probe is shown in Fig. 3. '

To metal prod
.of RFE input C9 R7
jack socket

ng 1000,
INFUT -

nrtfbﬁ —0

ToTrocer
input

Fig. 3. The circuit of a simple detector which
can be built into a small metal tube to ‘enable
the tracer to be used with radio frequencies

COMPONENTS . . .
r: R.F. DETECTOR T

Resistors
R6 56kQ

R7 2:2kQ

Capacitors
C9 1,000pF

Diode ’
D1 OA9t

Miscellaneous
Metal tube for case plus metal for prod
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Photograph of the completed sjgnal injector and
tracer unit showing the layout of the front panel.
The box is built using universal chassis members

The casing, and metal prod for the probe will both
have to be home made. They can be constructed
from whatever suitable materials are at hand. Pen
cases, pen light torch cases, and 35mm film con-
tainers are popular for housing this type of probe.

The metal prod can be a long bolt, or something
similar., The hardware used for the prototype probe
consists of a disused penlight torch case, some
rubber grommets, and a steel knitting needle for the
metal prod. The output should be taken through a
screened lead to a 3-Smm jack plug. The com-
ponents can be mounted on a small piece of 0-lin
matrix Veroboard.

If the detector is to be an integral part of the
unit, an extra jack socket will have to be mounted
on the front panel. The break contact of this
should be wired in parallel with that of the other
input socket. The detector is wired between these
two sockets.

CIRCUIT ISOLATION

Due to breakthrough between the trace and
injector circuits, these cannot both be run at the

Break copper strips at 9D,
10F, 10G, 10), 10J and 10K

JK1

st ’e — A

123‘567£€€9 mQﬂtzlsuis
AIooo o o offofo o © 0 60 O
8l o0 O oooJooiooOoo
cl oc0 o ° o o o o o000 0
D o oflo © o o o o
Ei@caeo Rg o ©0 o o %‘o %‘1&
Fl ° +0éo éo' o ?“
Gl 6 o o o - o
H] o 007oo§$ - o
Il o oJo o o o 0 =
Jlo ofjo o0 0 0 D
K| ofo o oa
¢ o (DRI g

-

Direction of f
3] JKis  copper strips S18
JK2 T Ctve

VRi

Fig. 4. Layout of the components on the Vero-
board panel and interwiring details
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same time. The internal wiring of the i.c. is such,
that the power supply must be connected to all, or
none of the gates.

The circuit has, therefore, to be arranged so that
when the plug is inserted into the tracer input socket,
the break contact of the jack disconnects one of
the biasing resistors of the injector, thus disabling
it. When the injector lead is plugged in, the result
is the same, except that it is the tracer, output stage
biasing which is removed.

The unit requires 6V at about 20 to 25mA, and
this is supplied by four batteries wired in series. A
supply of no more than 7V may be used, or the i.c.
will be destroyed.

CONSTRUCTION

The circuit is built on a piece of 0'lin matrix
Veroboard, measuring 2in X 1-6in. A diagram
giving the layout of this board is given in Fig. 4.

When completed this board is bolted to the rear
right-hand side of the case and must be insulated
from the case. This may be achieved by placing a
piece of expanded polystyrene between the board
and the case. Cl is not mounted on the board, but
is mounted on switch S,

ALUMINIUM CASE

An aluminium case is constructed using Home
Radio Universal Chassis Members, and measures
Sin X 4in X 2in.

The front, back, and side panels are bolted
together using eight 2BA bolts, the holes for which
are already drilled in the panels.

The base plate is fixed in place by four 6BA bolts.

View on tags of
Jack socket

Batteries in
holder 4xtl/2v

Componeat Board secured to Bax
with 2—6BA fixings and mounted
on i/4 thick cxpunxcd polystyrene
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Two 4BA self-tapping screws are required to hold
the lid in place. The holes for these should be drilled
centrally on the flanges of the side panels, using a
No. 31 twist drill.

A drill of the same size may be used to drill the
holes for the 6BA bolts,. A No. 24 twist drill is
used to make the mounting holes in the lid. The
speaker should be mounted on the lid at any con-
venient place.

Details of the front panel can be seen in the photo-
graph. The exact size of the mounting holes will vary
according to the type of switch, or jack socket used,
but the positioning of the holes will of course remain
the same.

The batteries are positioned to the rear, and at the
left-hand side of the case, opposite the main com-
ponent board. They should be mounted in a battery
holder of the type specified in the components list,
Battery clips of the type used with PP3, or PP6 bat-
teries are used to make the connection to the holder.

USING THE UNIT

Switch S1 is the main supply on-off switch.

As described earlier, the function of inject, or
trace is obtained by merely inserting the appropriate
test lead.

When using the injector, the first test would be to
the speaker of the radio, or amplifier under test.
Tests should then be made at the inputs of the earlier
stages, working forwards towards the r.f. stages, or
the amplifier input.

When a test is made, and no output comes from
the speaker, the faulty stage has been located. It
is the stage which lies between the last, and the
penultimate one to be tested. Because the output
of the injector is so rich in harmonics, it may be
used to test the af., r.f, and i.f. stages.

USING THE TRACER

To use the tracer, the same procedure is used,
except in reverse, with the first test being made at
the input of the amplifier, and then working towards
the speaker.

A signal of some kind must be connected at the
input and when this signal is not received by the
tracer the faulty stage has been located. It is again
the one that lies between where this last test, and the
previous one were made.

When testing i.f., or r.f. stages of a receiver, the
r.f. probe must be substituted for the ordinary test
leads.
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NEWS BRIEFS

Tidal Monitoring System

THE TASK of monitoring tidal conditions and wave
height along the coast of Spain presents enormous
difficulties using conventional monitoring techniques.
To overcome this problem Plessey Environmental
Systems have supplied pressure sensors and a digital
logging system to the Spanish maritime authorities to
provide precise information at 25 of the harbours
around Spain's coastline, which is one of the longest
in Europe.

The pressure sensors are accurate to +0'3 per cent
of full scale and this measured pressure is encoded into
a frequency modulated analogue signal which is trans-
mitted to a central data collection unit in Madrid
where it is stored on magnetic tape for subsequent
analysis by computer.

New Radar Testing Equipment for Europe’s MRCA

UROPE's new multi-role combat aircraft (MRCA)
uses a highly sophisticated radar system and
efficient testing is vital for such a system. EMI Elec-
tronics’ Systems & Weapons Division have just
announced that they are supplying radar testing equip-
ment to assist in-flight testing.

Unlike conventional airborne radar testing methods
which limit thorough evaluation of the radar to the
period that the aircraft is in flight, the EMI systems
will enable the radar’s performance to be examined
in detail on the ground.

When fitted to the aircraft, the equipment will con-
tinuously record the video signal from the radars onto
magnetic video tape which can later be replayed on
ground equipment.

The new technique is expected to yield far more
iq‘f)(l)rmation from each test than was previously pos-
sible.

UK Tops Europe in Data Transmission

HE NUMBER of terminals sending and receiving

computer data in the Post Office’s Datel services
has grown by more than a quarter over the last year.

Datel terminals in service reached a new peak of
22,214, a growth of 27 per cent. Although the UK
has only a quarter of Europe's computers, there are
more data-transmission terminals in Britain than in the
rest of Europe combined.

POINTS ARISING

1.C. LINEAR OHMMETER (January 1973)

This article was the work of Charles Griffiths B.Sc
(Eng). We apologise for the fact that an incorrect
initial was attached to our author's name.

BIOLOGICAL AMPLIFIER (January 1973)

In Fig. 3, page 34, the value of resistor R5 should be
5-6kQ. In the last paragraph under the side heading
Alphaphone on page 38 reference to C10 should read
Ci1s

Fig. 5, page 39, the pin numbers 9 and 10 should be
transposed in both the circuit diagram and case inter-
wiring. In the case interwiring pin 12 should be 11.
These corrections bring Fig. 5 into agreement with the
circuit diagram Fig. 3.
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HE BULK of the Digi-Cal logic has now been
described. Throughout the articles covering the
logic boards from DISPLAY to ADDER, readers will

constantly have encountered a variety of signals,

attributed to a mysterious PROGRAMME BOARD.

The far-reaching influences of this board thus
having been' established, the time has arrived to
delve into the method of deriving the plethora of
programme output signals, a most important aspect
of the calculator.

DIGI-CAL PROGRAMME

The requirements of Digi-Cal are humble, re-
programming not being required in the normal
run of things and the tasks for which a programme
is necessary, namely the four arithmetic functions
of addition, subtraction, multiplication and division
can be carried out with only a few programme steps
and without recourse to any high level language
facilities other than the press of an appropriate key.

Programming then is carried out at the basic
level of logic gates and flip-flops, and the Digi-Cal
philosophy is retained by making the programmes
variable by wiring in diodes where required in a
matrix arrangement.

The separate jobs to be controlled by the pro-
gramme include shifts, transfers, register and counter
clearing, routing and clock pulse initiation, all of
which must be carried out in a strict sequence.

PRINCIPLES OF PROGRAMME GENERATION

The programmes for Digi-Cal are formed in a
diode matrix in the form of a Read Only Memory
or R.O.M. “Memory” because a number of separate
addressable locations are provided, and “Read Only”
because the instruction data in each address loca-
tion is fixed at the wiring-up level and is not altered
by the operator.

In the present system the R.O.M. array is
addressed sequentially by means of a counter. In this

.
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By RW.COLES PARTS
PROGRAMME BOARD

way each location in the memory is addressed in
turn starting each time at address “1” and continuing
to the final address of each R.O.M. in an incremental
fashion. :

It is not possible to jump back or. forward in the
sequence and random addressing of a particular
location is likewise impossible. .

Pausing during a sequence for an indefinite length
of time is possible, as is aborting the sequence by
clearing the address counter and stopping the clock.

BASIC CIRCUIT

The incremental ADDRESS COUNTER/R.O.M. pro-
gramme system is best understood initially by means
of a simplified circuit without any trimmings (Fig.
9.1).

4 STAGE COUNTER

LOCK
WAoT . g STROBE
s :
Q@ s Q <% Q e
A 8 C L
4—16 LINE DECODER
o ENABLE
3 4 5678910N1RRBILIE

1 )— OPERATION a
1 p— OPERATION b
7 {1 )< OPERATION x
{1 0PERATION n

Fig. 9.1. Principles of Read Only Memory Pro-
gramme generation
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Here, a four stage binary counter with 16 possible
states is driven continuously by a clock pulse train.
The system states of the counter are individually
decoded by gates which produce an active low out-
put when inputs are in the appropriate states.

These gates are in the form of an SN74154 TTL
M.S.1. decoder which has extra facilities to generate
the complement versions of the four inputs required
by the decoder gates and a common overriding
enable, or strobe input which can be used to inhibit
all outputs.

The pin connections of the SN74154 is shown in
Fig. 9.2. Referring again to Fig. 9.1 with Fig. 9.2
in mind, it can be seen that, as the counter
steps through the sequence, each output from the
decoder is enabled in turn for one clock period, thus
establishing the programme steps.

The number of operations to be controlled by the
programme depends on the requirements of the
machine controlled, and can be few or many as
required only four being shown in the basic circuit.

All that remains to perform a particular operation
in a particular programme step, is to connect a diode
across the appropriate intersection where the step
line crosses the operation line.

DIODE MATRIX

Inverters are used at the output end of the opera-
tion lines to act as what could be described as
“sense amplifiers” in traditional memory terms.
Another way of looking at the operation lines and
inverters is as multi-input NOR gates with the number
of inputs to each gate being determined by the num-
ber of times that an operation is used.

Note that each operation can be used any number
of times and also that any number of different opera-
tions can be activated simultaneously.

The basic circuit has no facilities for stopping or
starting the sequence which therefore runs con-
tinuously. Also only one programme is catered for
and, because of the ripple-through counter circuit
propagation delays combine to give spurious pulses
lof a few nanoseconds width on some of the step
ines.

All of these disadvantages have to be overcome
in the Digi-Cal circuit, which is shown in Fig. 9.3.

INPUTS

N J
— 40 11

1 2 3 g 5 7 8 9

TITT T 1]
1 2| |13 |4 5 [ 8| |9 o In| {12

GND

QUTPUTS

OUTPUTS

Fig. 9.2. The pin connections of the SN74154
four line to 16 line decoder
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FULL CIRCUIT

The full circuit looks very much more complicated
at first sight but the R.O.M. arrays can be easily
identified, and the rest of the tangle breaks up into
sections with specific jobs.

First out of the way are IC108, 109 and 110 which
are simply there to divide the master (ungated) clock
signal from board cB by a factor of a thousand, to
allow the programme circuits to operate at slow
speed.

This eases reflection and decoding problems
while keeping the operation of the calculator logic
tied to a master synchronising clock signal. The only
special thing about these dividers is the fact that the
three SN7490 are connected in the <10 mode which
gives a 1:1 mark space output from the final stage.

This is arranged by connecting the A stage of the
circuit after the B, C, D stage.

STOPPING AND STARTING

An SN7493 (IC112) is used as the programme
counter, and it is made to stop or start counting by
means of a gate in its clock line. Gate G itself is
controlled by a latch flip-fiop which is SET by a pulse
from the EQUALS key monostable in the keyboard
logic and RESET by the programmes themselves.

Setting the latch is accomplished by using the
clock input with a permanent “1” on the D input
and clearing is achieved by using the programme
STOP PROGRAMME operation to energise the CLEAR
input of the first flip-flop via a monostable formed
from the other flip-flop and a couple of inverters.

This method of forming a monostable was
described in the article covering the CLOCK BOARD,
Fig. 7.5, a monostable being necessary in this case to
prevent “race” conditions removing the RESET input
before the latch was properly cleared.

PROGRAMME SELECTION

Three separate programmes are required in Digi-
Cal; three rather than four because the sequences for
ADDITION and SUBTRACTION are identical, the distinc-
tion being drawn by the fact that the ADDER BOARD
operates either as a subtractor or an adder
depending on the FUNCTION coDE which is produced
directly by keyboard depressions.

The ADD/SUBTRACT programme is quite simple as
might be expected and requires only a few steps.
Seven steps are, however, provided to allow repro-
gramming if any “frills” such as round-off or true
negative answer are considered possible later.

The w™MuLTiPLY and DIVIDE programmes are
separate and have a possible 15 steps each, to allow
for the increased complexity of these operations.
Some spare steps are also left in these operations,
and can be employed as required.

The selection of the required programme is
accomplished by utilising the G1/G2 ENABLE inputs
on the SN74154 decoders providing the MULTIPLY
and DIVIDE sequences, and by using the D input for
the same purpose on the SN7442 of the shorter
ADD /SUBTRACT sequence.

Using the D input as an enable is possible with the
SN7442 because if the D input is high, the output
selected must be greater than seven and since only
outputs one to seven are used, a high p input means
all programme steps are disabled even though they
may be addressed by the A, B and ¢ counter outputs.
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COMPONENTS . . .

Capacitors
C35, C36 10uF 15V elect. (2 off)

C37-C40 0-047uF (4 off)
Diodes
D104-D142 West Hyde type ‘“‘red’ (or any small
silicon diode) (39 off)

Integrated Circuits

1C108-1C110 SN7490 (3 off)
IC111 SN7474

1IC112 SN7493

1IC113 SN7400

1C114, 1IC115  SN7442 (2 off)
}C116, 1C117 SN74154 (2 off)
1IC118 SN74119

1C119, 1C120 DTL9935 (2 off)
1C121,1C122 SN7404 (2 off)

Printed Circuit Board
0-1in Veroboard (8-2in x 3-4in)

Edge Connector
32 way 0-1in pitch edge connector (optional)

STROBE SYSTEM

Enabling the appropriate programme decoder is
not done in a d.c. manner, with a constant input
throughout a particular sequence but in an a.c.
manner by routing enabling or “strobe’ pulses to the
selected decoder which occur in the centre of each
addressing period.

This scheme is used to kill two birds with one
stone, since by enabling decoder outputs only in the
middle of each address period the problem of
spurious outputs or “glitches™ is overcome.

By the time the enable, pulse arrives the address
counter is resting in a particular state and propaga-
tion delay problems are overcome.

o e

w10 ERNTER
8 CDOA

RER

T0 PROGRAMME
COUNTER 'STOP'

NU GATE
FUNCTION CODE
INPUTS
Bo———
A o—
i Blc]o]a
C 0 Y, ofo|ofo
SNTG62 7%
1ona SHTEAE 1]olo0l0
0123456789 of1]o]o0
[T 1|1joo
RN
i 0[0[1]0
0001
TTTO T e oy S0P
1 1lc UTPU
1o IA@_|
RARDE .

ADD/SUB MULT DIVIDE

Fig. 9.4. Gate G2 is used to generate a strobe
pulse by detecting simultaneous C and A outputs
during the clock period as shown in the truth
table. The decoder is used to select the
appropriate part of the programme according to
the FUNCTION CODE inputs
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This selection system involves IC114, G2 and G3
and to make the principle clearer it is redrawn in an
integrated way as Fig. 9.4. Two states of the final
divider (IC110), count sequence are detected by gate
G2 which gives a negative strobe pulse near the end
of the run (see Truth Table).

The strobe pulse is applied to the ¢ input of IC114
which is being under-used in this application as a
two to four line decoder with strobe input.

One of the outputs zero to three is addressed by
the two line FUNCTION CODE generated by the KEY-
BOARD in response to the arithmetic selection made
by the operator.

The selected output will remain high however,
until the strobe pulse takes the c input low. The
result of all this is that a continuous stream of
strobe pulses is delivered, via the logic described,
to the STROBE or ENABLE input of the selected
programme decoder. Gate G3 is used as a negative
logic NOR gate to ENABLE the single ADD/SUBTRACT
programme whether addition or subtraction is called.

PROGRAMME OUTPUTS

Fifteen programme operations are possible on
this board, and although more of these would be
useful, board space is -a limiting factor for the lay-
out of the R.O.M. matrix.

Because of this limited number of available lines,
some outputs do two or more jobs which seem to be
unconnected. For example, line A is responsible for
normalising the entry register, clearing the z REGIS-
TER, and clearing the EQUALS LATCH on the M
COUNTER boards.

PROGRAMME OPERATION CODE
ASSIGNATIONS

a Normalise Entry Register
Clear Z Register
Clear M Counter Equals Latch

b Clear Carry Store
Clear M Counter (to 000000)

c Set latch, changing clock count to DOWN
and disabling A inputs to ADDER

d Transfer the contents of the E register to
the Z register

e Start Arithmetic Clock
f Stop programme sequence

g Transfer the contents of the A register to the
Z register

h Clear the Programme Counter
i Clear E register
j Clear A register

k Preset NORM code from the thumbwheel into
the clock counter

1 Transfer contents of M counter to A register
m A register NORM in progress

n Preset M counter to 999999

o Clear latch array/select A register for display

with point position determined by thumbwheel
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These operations are not related and are grouped
together because they do not interfere with each
other if performed at the same time. )

It must be remembered, however, that if a CLEAR Z
signal is required by a programme, the other signals
are also produced which may or may not be impor-
tant if a “home-made” programme sequence is
employed.

Programme outputs are arranged to be either
“active high” or “active low” depending on the
requirements of the logic they drive, and for this
reason either one or two inverters are placed at the
end of the operation lines.

The inverters connected directly to the R.O.M.
lines are from the DTL family and are type 935
which do not have input diodes (Fig. 9.5). This
enables the R.O.M. diodes to be used as an integral
part of the circuit without reducing noise immunity.

LATCH ARRAY

The latch array performs a variety of jobs which
are related to the programme, one of the most
obvious of which is to stretch programme operations
over a number of steps.

“Stretching” is achieved by using the programme
to SET a latch in a particular step, and to RESET it in
another. The latch output is then used to control a
particular operation which must be continued for
longer than one step.

Latch L6 is used in this way to control the cLock
COUNTER direction and ADDER ENABLE during A
REGISTER NORMALISATION in the MULTIPLY sequence.
Latch L5 is used to control routing logic during an
E2 operation, being SET by pressing the E2 key and
RESET by the CLEAR LATCH ARRAY programme opera-
tion at the end of each sequence.

Latches 1.3 and L4 are not used, but are available
if required, and L1 and L2 operate together to con-
trol the display selection.

Latch L1 controls the decimal point selection (fixed
or floating) and L2 controls the register selection
(A Or E).

The i.c. used in this position is the very versatile
SN74119, which like the SN74154 decoders is housed
in a 24 pin dual-in-line package. The logic of this
device is simply that of six cross-coupled gate latches
with a common clear line, and is shown in Fig. 9.6.

RO.M. DIODES

L

ANNN— OVee

OUTPUT

DTL INVERTER
TYPE 935

7

Fig. 9.5. This diagram shows how the R.O.M.
diodes and the DTL inverters are used to form
NOR gates
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1A 8oy (& 3 Ve
S1Bg» S §S6B
R1 Jo & & 8 fiseA
a1 = L L2 e
Q2w & & 3 hQe6
R2 7. 3 Q5
& -
Q3 = I HSH
R34« & & 3 {04
S3A]s % IR4
- & & “
S38¢ = L5 L6 554
GNDH4 5 ‘ o fReset

Fig. 9.6. Internal logic of the SN74119 hex
SET/RESET LATCH

CLOCK AND CLEAR

There are only a couple of items left on the full
circuit to be mentioned, the first of these being G4
which is used to NOR the CLEAR E output from the
programme and the CLEAR E input from the ce key
to give a combined signal.

Next, the E REGISTER normalising clock output is
taken as a tapping from the divider-chain so that
although much faster than the final programme
clock, the normalising clock is slower than the arith-
metic clock to prevent difficulties with the long line
lengths used.

PROGRAMMING

The programmes used in the prototype are shown
in Fig. 9.7, which presents the sequences as flow
diagrams.

The operations inside the shaded boxes in the
MULTIPLICATION and DIVISION programmes show the
conditional branching operation carried out by
the CLOCK GENERATING BOARD, and are included in
the flow diagram for completeness.

Each of the square boxes corresponds to the pro-
gramme step with which it is numbered, several
operations being possible at each step. The spare
steps do not give rise to any outputs from the board,

. but may be used to advantage if the basic programme

is expanded or re-arranged.

Re-programming does not require any particular
skill other than commonsense and a knowledge of
the way the circuits operate.

The writer has had very little time to consider
just what improvements could be programmed into
the calculator, but with a little ingenuity and perhaps
modification, true negative answers (as opposed to
complement versions as the machine stands) should
be possible.
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ADDITION

SUBTRACTION

NORM E REG
CL Z REG
CL M=LATCH

CL CARRY STR
CL M CNTR

TRANSFER
ETOZ

START ARITH
CLOCK (ADD or
suUB)

CL E REG

CL LATCH ARRAY
DISP A REG
DISP FIXED D.P.

CLEAR
PROG CNTR

STOP PROG
CNTR

MULTIPLICATION

SPARE

NORM E REG
CL Z REG
CLM — LATCH

TRANSFER
AT0OZ

CL A REG

CL CARRY STR
CL. M (CNTR)

[

8
SPARE

ClL Z REG
CL M = LATCH

NORM E REG
CL E REG

DIVISION

NORM E REG
ClL Z REG
CL.M = LATCH

10

hSET CLOCK CNT TO
DOWN. DISABLE
A INPUT TO ADDER|
ENTER NORM
CODE INTO ARITH
CNTR

CL CARRY STR
CEEM CNITE
ENTER NORM
CODE INTO ARITH
CNTR

NORM A REG
-

START ARITH
CLOCK (SHIFTS)

SPARE

SPARE

STOP PROG

START ARITH
CLOCK (ADDS)

NORM A REG

START ARITH
CLOCK (SHIFTS)

SPARE

SPARE

CL LATCH ARRAY
DISP A REG
DISP FIXED D.P.

TRANSFER
ET0OZ

CL CARRY STR
CL M CNTR

P

STOP PROG

CLOCK (SUBS)

START ARITH W

RESTART PROG

CL A REG

TRANSFER
M CNTR CONTENTS
TO A REG

SPARE

CL LATCH ARRAY
DISP A REG
DISP FIXED D.P.

RESTART PROG

CL E REG
PRESET M CNTR

(to 999999)

 ————

CLEAR PROG
CNTR

Fig. 9.7. This flow diagram shows the three programmes used on the PROGRAMME BOARD. The
same programme is used for addition and subtraction as mentioned in the text

Practical Electronics
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PROGRAMME BOARD

1 10 20 60 70 o
0R0000000000000000000000000! OOOOOOOOOO 00020090000Q000030 0 00 00 O aa
c
4
3] o
Icm CoIcn2  Ien3 .
: 39 3| k
. w2 m Y,
13057 1161c.117 ene o o . 05
4 q 03‘5- ""'J'*&s‘
1c110 : N oy
5 g é g . \?olw
9 w
i 1121 -
1C108 | ba
n g c
.3 1C108 p g o
X x¥xFx¥x IC120 — IC122 g

v v
ADD/SUB MULTIPLY DIVIDE

Fig. 9.8. The layout of the components on the Veroboard panel. Crosses show breaks in copper strips

STEP LINES

3.
n Approx.
— o \*gl Appr

DIRECTION OF,
COPPER

Diode matrix construction
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CONSTRUCTION

This circuit is built on a Veroboard panel (Fig.
9.8) and carries a good deal of wiring on both sides.
The R.O.M. operation lines are formed by the
printed tracks on the board, but the step lines are
formed from bare tinned copper wire running at
right-angles to the tracks.

These are spaced from the board by about 2in
so that diodes may be soldered-in where requnred
Note that the diodes are inserted with their red
ends uppermost, connected to the step lines.

Wiring is congested but not critical, thanks to
the low programme speed, and both sides of the
board carry wire interconnections.

An edge connector of 32 or more ways is recom-
mended for use with this board, but it is not essen-
tial; connections can be soldered directly to the
printed tracks if desired. If an edge connector is
used it is necessary to clean the track ends
thoroughly with fine emery paper and then coat
them with a tarnish preventer and cleaner such as
Electrolube.

TESTING

Programme selection and step sequences can be
easily checked after construction by using a large
value capacitor on the CLOCK BOARD to give a very
slow programme sequence. Steps can then be fol-
lowed with a multimeter set to a low voltage range.

Operational testing can be carried out only with
the ADD/SUBTRACT programme until the M COUNTER
boards and 2 logic are constructed, but when this is
working, little trouble should be experienced with the
other programmes.

Note: in Fig. 6.10 (Dec. 72) Z1/22, 21/43, Z2/22, and
Z2/43 go to Z2/44 not CB/13. Z1/21, Z2/21 go to
CB/23. A1/42, A2/42 go to CB/40. A1/43, A2/43 go
to CB/38. In Fig. 7.7 (Jan. 73} CB/40 should go to
A1/42, A2/42.

Next month: M Counter Boards

Practical Electronics March 1973
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e Simple Memory Circuits

T.HIS month we will show how simple memory
circuits may be constructed from gates and how
the master-slave bistable is developed. In the way
that a transistor bistable can be made from two
cross-coupled inverting stages, a bistable can also
be made from two inverting gates. This is shown in
Fig. 6.1 for NAND gates, although a similar NOR cir-
cuit is also possible.

If the clear and set inputs are at |, and so have no

effect, then for either gate a | at its input would
produce a 0 at its output, and vice versa. Since the
output of one gate is the input of the other, the two
outputs must be in opposite states. If Q is 1 then
Q must be 0, and vice versa.
__If the clear input is 0 and the set input is |, then
Q becomes 1 and Q becomes 0. If the set input is
0 and the clear input is 1 then the opposite state is
set up with Q equal to 1 and Q equal to 0.

If a momentary O input is applied to either the set
or clear input the corresponding output will become
a | and will remain in this state until a 0 is applied
to the other input. The circuit can therefore act as
a memory and can be used to eliminate the effects
that are obtained from contact bounce on a mechani-
cal switch. This could be checked as an experiment
(Fig. 6.2).

From the truth table it can be seen that, if 0 levels
are applied to both inputs, then both the Q and‘Q
outputs will be 1. For a true bistable circuit this
condition would be avoided.

GATED MEMORY

When input gates are added to the basic memory
in Fig. 6.1, it can be made to respond to input levels
only during a specific clock time interval, as shown
in Fig. 6.3. While the clock input is at 0, gates 1
and 2 have a 1 at their outputs and the set and
clear inputs are locked out of the memory. New
information can only reach the memory when the
clock input is at 1.

A | at the set input with a O at the clear input
will give a 0 input to gate 3 and a 1 input to gate 4,
then Q will be a 1. The other possible states are
shown in the truth table.

Practical Electronics March 1973

IC1a

| I o—————I™\ Y4 sN74008
SET e
a
o L/IC1b
CLEAR 14 SKT400N
TRUTH TABLE
INPUT OUTPUTS
CLEAR SET Q Q
] 1 ] 1
1 ] 1 ]
] 0 1 1
1 (last 0) 1 0 1
1 1 (last 0) 1 0

Fig. 6.1. The basic bistable circuit

SNT4008

R1
10

o
Lo

oy

|
momentary 0 on an INPUT sets corresponding OUTPUT

to 1
Fig. 6.2. The basic bistable circuit used to
eliminate the effects of switch contact bounce
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If both set and clear inputs are at 0 when the
clock goes high the inputs to the memory remain at
I and the output does not change from its previous
state. In the truth table T, represents the time dur-
ing the clock pulse while Tn + , represents the time
after the clock pulse. Similarly Q, represent the state
of the memory at the time of the clock pulse. (These
are common terms used in manufacturers’ data on
digital i.c.s.)

When the sampling interval is over and the clock
returns to 0, further changes in set and reset can have
no effect until the next clock pulse. The memory is
said to have “ciocked”, because the sampling point
can be timed to occur when the required data is at
the set and clear inputs, and data outside this time
will be ignored. For this circuit the set and clear
levels need not be pulses because input pulsing is
provided by the clock.

DATA LATCH
The previous circuit had three useful conditions,

Q,. 0, and 1. In some applications the data latch
61
SET 1 P § N
DATA t o 1263
INPUT - s or; Q
JL 5
CLOCK
I l IN\\64
CLEAR & CLOCK OR 462 g [
62 GATE L
o— N T
SNT400N +¥ee ... PIN14
EARTH...PIN 7
TRUTH TABLE ) ) )
INPUTS T, OUTPUT T aa _F|g. 6.5. The ga_te_d memory with a single data
A Sel ' input and the minimum number of gates. It can
Q be realised with an SN7400N
0 0 Qn(Q at T»)
0 1
1 0 0
1 1 INDETERMINATE Jo 0
Fig. 6.3. The gated memory with SET and CLEAR CLOCKo— HASTER SLAVE
inputs X o—rn —o1
Sata r c 63
DATA 1
el . . TRUTH TABLE
INPUTS OUTPUT Ty 44
J K Q
o 0 0 Qat7,
0 1 0
CLOCK OR G4 ! 2 !
GATE 62 N 3 1 1 Qat 7.
(1 s
s o— HIGH
b 2 3
cLocx
INPUT OUTPUT Low u 4
D
) 3 1 Isolate slave from master 3 Disenable inputs
1 1 2 Enter information to 4 Transfer information from
master

Fig. 6.4. The gated memory with a single data
input

master to slave

Fig. 6.6. The basic action of a master-slave
bistable circuit
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IN LATEST CATALOGUE. 1uF 13p. QUANTITY BUYERS INVITED.

(Dept. PE3) 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB

Hours: 9—5.,30. Sat. 1 p.m. Tel.: Egham 3603 (STD 0784-3). Telex 264475
ELECTROVALUE LTD.—AN INDEPENDENT COMPANY SINCE IT§ ESTABLISHMENT IN 1965

ELECTROVALU
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RST

VALVE MAIL ORDER CO.
16a WELLFIELD ROAD, LONDON SWié 2BS

SPECIAL EXPRESS MAIL ORDER SERVICE

Express postage |p per transistor, over ten post free

INTEGRATED CIRCUITS 5p + 1p each added

8 ] ip - 4
1N21 17 AFziz 100 nYzIo 095 oAZe1l 032
1N28 120 ABY26 026 pyzi) 0.8 OAZ222 0.48
IN85 388 ABY27 BYZl2 080 OAZ223 0-45
IN263 050 ABY28 O e 0AZ224 045
IN266  0-50 ASY20 0.80  BYZI3 088 igo0) 90
1N845 -25  A8Y36 Q25 | BYZIG 100 azoge (.23
IN726A £20 ASYS0 017 BYZIS 068 0AZ241 0.2
o~ INO14uaf0-07 | A8YG1 040 BYZRSCHV3  0AZ248 0.28
IN4007 /0 020 ASY5S 020 015 (AZ290 088
18113 415 ABYSS 020 | ClIL 085 0C16 050
18130 18 ABY62 -8 CRB1/05 0-288 oCleT  0-88
18131 118 ASY86 088 CRS8I/40 045, 0C1®  0.87
18202 -28 | A8Z21 42 | (S4B 2:80 | 0C20 0-85
26371 22 ASZ23 078 | C810B _ 818 HC2  0.50
2G3861 26 | AUY10 098 DDO0OA 0-18 F0c23 060
2G414 . 030 [ AUIOI 1.0 DDO003 048 ooy  0.80
26417 0-22 | BC107 0-10 DD008 -18 0(..',, 0.87
2N404  0-20 BC1O8 010 DD007  0-4 o )
4N697 015 | BCl09  0.10 | DD00R  0-88 | OU26 &=-25
;;‘3?,: {8 i gg‘” 116 ' GD3 0-23 ‘ 0c28  0-60
-y - 0 °115 5 0-08 | OC29 0-80
IN708A  0-12 | BC116 038 (C30  0.40
418 | BC116A 028 .
iNT00 0.8 | Bolls OUSo RO 50
¥ 11 %
aN1091  0.88 | BCl2l o-ag oc3s  0-60
2N1181 028 | BC12y 0-82 OCil 025
2N1132  0.25 | BC125 120 » 0C42 0-30
2N1302 018 | BC126 -18€ oCi3 040
aN1303 018 | BC140 048 | OC44 017
2N1804  0-22 | BC147 0-80 | 0C44M 017
2N 1806 -22 | BC148 0.28 | OC45 012
2N1306  0-25 | BC149 0-30 | OC45M 018
2N1307 028 | DCLo7 028 | 0Ci6 027
2N1308 125 | BCI5H 087 | 0es? 0-8
2N2147 078 | BC160 025 0Ci8 08
2N2148 +6( { BC169 028  0C59 0-8i
gggégg 80 | plve) 085 0C88 0B
2N2219 ~§ BCY32 ?).% i 8%;(1) 832
BCY33 018 ‘ ocT:  0g
BCY34 028 | 0C73 03
BCY38 0-38 | OC74 0-81
BCY39 0-26 | 0C75 0-28
BCY40 087 ‘ 0Cie  0-28
BCY42 080 | 0C77 0-40
BCY70 020 | oCis 020
BCY7 1w MAT100 0-28 OC7Y 0-22
B MANIN 0 ocn, o
g ¥ ATI20 028 OC81L  0-2
2N2026@.10 | BD121  0.85  MAT121 080 OCSIM  0-8
=" ,N3054 0-50 | BD123 0 | MJE520 087 | 0C81DM 0.1
2N3086 078 | BD124 075 MJE2055 1.87 0C81Z 04
2N3702 010 BDYII MJE3055 0-87 | 0C82 28
2N3706 010 | BF116 e NKTI28 088  OC82D  0.20
2N8706  0-28 | BF117 NKTI29 0-30 | 0C83 -28
aN3707  0-12 | BF167 NKT211 028 ' 0C84 .28
9N3709 010 | BF173 NKT2I3 028 OC114  0.38
2N3710  0.10 | BF181 NKT214 0181 0C122  0-80
2N3711 010 | BF184 NKT216 0-37 | 0C123 088
2N3619 @®0.85 | BF185 NKT217 035 0C139  0-28
2N5027  0-88 | BF194 NKT218 118 0C130  0.85
aN§088  0-38 | BF195 NKT210 0-88 | 0C141 -80
28801 .80 BF196 NKT222 0:20 | 0C169 .20
28304 78 NKT224 022 | 0C170  0-28
28601 -37 NKT251 0-24 | 0C171 -80
28703 -82 NKT271 0-28  0C200  0-40
AA120  0.20 NKT272 ' 0C201 070
AAZ12 080 NKT273 0C202  0.80
AAZ13 412 NKT274 ] 0C203 -40
ACL07T 087 NKT215 095 0C203 040
AC126  0-20 NKT277 0-80 0C205 078
ACI2ZT™ .25 NKT278 025 | 0C206 -90
AC128 @20 NKT301 040 ' 0C207; 090 |
AC187 -25 NKT304 075 ) OC360  0.20
AC188  0.25 NKT403 078 0C370  0-30
ACY17 030 NKT404 0.88  OCP71 097 |
ACY18  0-£5 NKT678 0.80 | ORP12  0.50
ACY19 "»0-25 NKT713 0-28 | ORP60 -40
ACY20 - 20 NKT773 0-26 | ORPS1 -42
ACY2L 020 NKTi77 0-88 | 810T -30
ACY22 010 0781 038 | 8AC40  0-25
ACY27  0.28 0-20 | AFT308 038
ACY28 -17‘ 112 | 87722 -38
ACY39 050 -10 | 8T7231  0-63
ACY40 018 | -10 | 8X68 -20
ACYdl -18 | -10 | 9X631 -30
ACY4t 028 | 110 | X635 0-40
ADIO  0-80 | 10 | 8X640  0-50
AD149 . 0-50 1 - i 10 | §X641 0.5
AD161™ 087 | BFY90 0851 0A81  0.08 uXes2  0.80
AD162 “~037 | BSX27 03‘0 | OA8S ‘124 5X644 078
AF106 -80 | BEX60 ! OA86 18 §X646 78
AF114  0.25 | B8X76 018 O0A90 -0l | V15/30P  0.50
AF116 0.2 | BSY26  0-18 1 0A9L -0W| '30/201P 078
AF116 025 ' BSY27 017 0A95 07 V'60/201  0-50
AF117 -28 | B8Y51 -80 1 0A200  0-07 ' \60/201P 0.7B
AF118  0.62 | BRY95A 012 | 0A202 010 | X A10] (0.
AF119 080 | BRY9> 012 | 0A210  0-28 | Xal02 ? 018
AF12¢ 0.2 ( BT102/600R | OA211 030 | XAl51 0.15
AFI25 0 ol 075 | 0AZ200 0-88 | x \150 0.1
AF126 17 | BTY42  0-92 | OAZ201 0-80 xl\161
AF127 017 | BTY70/100R | 0AZ202 0.42 | X 0-28
AF1390 030 | .78 | 0AZ203 0.42 | XA162 028
AF178  0.55 | BTY79/400R | OAZ204 0.30 | XB101  0.48
AF179  0.85 1-26 | OAZ205 0-42 | XB102 .10
AF180 062 | BYIO0 018 | 0AZ206 0-42 | Xu103 o0.95
AF181 042 | BY126 018 | 0AZ207 047 | ypioo
AF186 040 | BY127 017 | 0AZ208 0.32 012
AFY19 113 | BY182 086 | 0AZ209 0.82 | XB121  0-43
AFZ11 060 | BY213  0.25 ' 0AZ210 082 | ZR24  0.88

'

| Z8170
78271

' ZT21

| ZT43
ZTX107
ZTX108

| ZTX300

| ZTX304  0-25
ZTX500 0-16

2TX503 017

ZTX531  0-26

2p

0-10
0-18
0-25
0-25
0-15
012
012

INTEGRATED
‘ CIRCUITS

74118 1-00
74119 1.90
74121 0-80
74122 1-88
17412 2:70
174141 1.0
| 74145 1.50
74150 3-38
‘ 74151 110
74154 2:00
741355 1.88
74156 1.55
4157 1.80
74170 4-10
74174 2:00
74175 1.38
| 74176 1.80
74190 1.98
74101 1.98
74192 2:00
/ 74193 2:00
74194 2:80
74195 1-88
74196 1.80
I 74197 1.50
74198 4-80
741909 4.80
! Plig in sockets
- low profile
14 pin DIL
' 0-18
| 16 nin DIL
‘ 017

S

Open daily to callers :

Mon.-Fri. 9 a.m.-5 p.m.

Valves, Tubes and Transistors - Closed Sat. | p.m.-3 p.m.

Terms CW.O. only |

Tel. 01-677 2424-7
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BEDFORD ELECTRONICS

2 GROVE PLACE, BEDFORD

(continuation of Lurke Street)
Tel.: Bedford 51961

ULLARD C296 POLYESTER FILM CAPACITORS
400V: 0-001, 0-0015, 0-0022, 0-0033, 0:0047, 2{p. 0-0068, 0-0I, 0-015, 0-022,
0-033, 3p. 0:047, 0068, 0-1, 4p. 0-15, Sip. 022, 7p. 0-33, 104p. 0-47,

12p.
IGSV: 0:0}, 0-015, 0022, 0:033, 0-047, 0-068, 3p. 01, I{p. 015, 4p. 0-22,
4ip. 033, 83p. 047,7p. 068, 10p. |0, 12p.

MULLARD €280 METALLISED FILM CAPACITORS 250V
0-01, 0-015, 0:022, 3p. 0-033, 0-047, 0-068, I}p. 01, 4p. 0'i5, 0-22, 4{p.
0-33,6p. 047, 7Tip. 0-68, 10p. 10, 12p. |5, 18p. 2:2,21p.

CERAMIC CAPACITORS 50V (Square plaquette body)
(E)|2;a{i‘=s 22pF-1,000pF, t}p, E6 series 0-0015-0-01, 2p. E6 series 0015~
-047, 2}p.

HIGH VOLTAGE CAPACITORS 1000V d.c. (300V a.c.)
0-001, 0-0022, 0-0033, 0-0047,7p. 0-0068, 0-0 0-022, 10p. 0-047,0:1, 12p.
0:22,20p. 0-47, 22p.

POLYSTYRENE CAPACITORS 125V, 2{%
\Il&l;é:;c‘n pF: 5,10, 15,22, 33, 47, 56, 68, 100, 150, 220, 330, 470, 560, 680, 820,
» 33P

SOLID TANTALUM RESIN DIPPED BEAD CAPACITORS
uF/V: 0-1/35, 0-22/35, 0-47/35, 1-0/35, 2-2/35, 4.7/35, 10/6'3, 10/16, 10/25,
22/16, 47/6°3, 100/3, 15p.

MULLARD 015/016/017 ELECTROLYTICS (Replaces C426/C437)
uF/V: 1/63, 1-5/63, 2-2/63, 3-3/63, 4.7/63, 6-8/63, 10/25, 10/63, I5/10,
22/25, 22/63, 33/16, 33/40, 47/10, 68/16, 100/4, 100/10, 100/25, 150/16, 220/16,

Sp. A47/63, 470/6-3, Sip. 68/63, 330/16, 9p. 100/63, 150/63, 680/16,
|g00/6-3, 11p. 220/63, 470/40, 1000/16, 1Sp. 330/63, 6B0/40, 1000/25,
1500/16, 2200/10, 3300/6-3, 18p.
RESISTORS

Type Tolerance Range Values Price each
ISKRA II{W 5% 4R7-2M2 24 Ip
ISKRA | /2w 10% 3M3-10M 12 Ip
MULLARD {/3W 10% {R-3R% EI2 Ip
MULLARD I/5W 5% 4R7-1M E24 Ip
METAL FILM IW 5% 27R-IM EI2 1ip
WIREWOQUND 2-5W 10% R22-R33, R47 EI2 9p
WIREWOUND 2-5W 59 OR

vz - 7
PRESETS |00R, 250R, 500R and Dolcadls to 5M, 0| W, Sp. 0-25W, 6p.

Post and packing |0p on orders under £2; overseas at cost.
FULL CATALOGUE ON REQUEST.

R ' R f e

Loox
MAIN ;‘ET THESE

£ ATUR
l ) l i ) L [33
A LUMF S
3 L 1 1
IMMUNIGATIONS RE -
¥
WUNDREDS FORGET ABOUT (‘\,ﬁ
EHATELCN EVERYTHING ELSE / %‘)}% ’Im
MR YO U'VE SEEN, I/ |
THETOUCK IS IT!—the most :mazing

portable VHF Radio and communications |
receiver we've yet offered. BRAND NEW‘
—manufactured and guaranteed by one of the |
most reputable companies in advanced radio‘
and electronic communications equipment.
You won’t match this for value and
variety of performance anywhere—we
sell similar sets at three times this
price! AND YOU RISK NOTH-
ING because you can return within
10 days if not 1009 satisfied. We
can't list everything that this remarkable
receiver picks up. BUT we can say that
the 8 wavebands cover just about
everything that's broadcast—by any-

one—from anywhere in the world. You name it—it gets it! Exciting
specialised transmissions as well as BBC, Local Radio, Luxembourg,
Continental and Pop Stations. PLUS broadcasts from all corners
of the world on the earth shrinking SHORT WAVEBANDS.
Attractively finished in leatherette and stainless steel to enhance any
lounge or study. USE ANYWHERE —costs virtually nothing to run
using standard batteries or plugs into mains. Tone, volume and tuning
controls enables adjustment to individual listening perfection. 2 aerials,
advanced keyboard type push button waveband selector. Dial light
(essential for use in darkness). Special world-wide dial and world map
computes correct time in any country of the world. Personal hi-fi
earphone for private listening. |4 transistors, 9 diodes, | thermistor.
FREQUENCIES: Long: [50-350ke/s; Medium: 565-1605ke/s; 3
SHORT BANDS: 1-6-4-5Mc/s; 4-12Mc/s; 12-24Mc/s; 3 VHF BANDS:
88-108Mc/s; 108-135Mc/s; 135-174Mc/s. £27-50 + 50p P. & P.or £7-50 dep.
+ 50p P. & P.and 6 months at £4 (£31-50).

Send 5p stamp for Comprehensive Brochure of Unusual Frequency Radios.

SCIENTIFIC & TECHNICAL
5

TOWERFIELD TRADING ESTATE, SOUTHEND, ESSEX (Mail Orders)
Personal Shoppers: 507-511 LONDON ROAD, WESTCLIFF, ESSEX.

LA gy

LU

i
B 7 M
Y6
ANYWHERE.
[WAS SELLING! REDUCEDTO
AT£35-50
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is used for storing the output information in
counters or computers until the readout has been
achieved. This enables counting to recommence
while the readout from a previous phase is still tak-
ing place. ‘

1f only the two middle entries in the truth table
are required (as is usual) then a single data input can
be used while the complement is obtained from an
inverter, Fig. 6.4. The input data is up-dated during
the clock pulse and retained when the clock goes low,

MINIMISED DATA LATCH

The circuit in Fig. 6.4 required five gates to realise
it because the D was obtained by the direct inver-
sion of D. However, D can be obtained from the
output of gate I, because D is only needed at the
input to gate 2 when the clock is high; therefore, gate
1 will provide the required information.

The minimised circuit shown in Fig. 6.5 may be
realised as an experiment using a single SN7400N.
Data D will be entered into the memory while the
clock is high and retained when the clock is low.

LOGIC GATE BISTABLES

In the previous circuits the inputs are coupled to
the bistable circuit all the time the clock pulse is
high, so that these circuits can only be made to
toggle (divide by two) if the inputs are a.c. coupled.
However, it is essential in logic circuits to overcome
this problem without giving up the advantages of
d.c. coupling. so circuits were developed which pre-
vent the output transitions from altering the input
information which was present when the leading edge
of the clock occurred. )

These circuits are usually designed in the form
of two gated memories, one holds the output state
and one holds the input information read in at the
beginning of the clock pulse. Since this information
is later transferred to the output memory, such a
circuit is called a “master-slave™ bistable.

Several different versions are available but they
all have the master-slave action shown in Fig. 6.6.
Here the operation shown is the J-K function where
information is transferred from master to slave on
the falling edge of the clock pulse. From the truth
table it can be seen that this J-K master-slave bistable
will divide by two if ] and K are taken to I, and
an input applied to the clock.

CONCLUSION

We have shown how the simple memory circuit
develops into the master-slave bistable, with its many
advantages.

Part 7 will describe counters and displays

The International & Allied Equipment
xhibition, Bloomsbury Centre Hotel, |

ondon, WC2

March 13to 15
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THE Yachtsman’s winter break, this year in the set-
ting of a sunny Spanish harbour, the annual Inter-
national Boat Show provides us with a shop window of
marine electronics for small craft.

As in previous years there has been a steady develop-
ment of the electronic gadgetry available, this year has
seen the introduction of the l.e.d. (light emitting diode)
to boat electronics, a new type of knotmeter and some
advancement in the receiver, transmitter field.

One firm whose name must be to the forefront when
we consider this year's innovations is EMI; in fact one
could call it their year of innovation, with no less than
four completely new instruments available. The most
interesting new product is a magnetic log.

The new log operates by the transducer generating an
a.c. magnetic field in the water surrounding it. As the
boat moves through the water a small e.m.f., dependent
on the boat speed, is produced and sensed by the trans-
ducer head. This induced signal, fed back through the
system, is amplified to give a display of speed and
distance. Housed in the normal EMI Electra range case
the biggest advantage of this instrument is that there are
no moving parts below the water and virtually no
projection (only 3mm) below the hull surface.

The other innovations from EMI are an automatic
direction finder, an f.m. radio telephone, and a gas
detector and alarm. The direction finder is a three band
receiver covering the range 175kHz to 3,000kHz. To use
it, it is tuned to the required radio beacon and auto-
matically gives an immediate and continuous bearing of
the transmitter. The unit has its own internal supply or
can be powered from a 12V or 24V ship’s supply.

The Electra Gas Alarm uses a solid state imported
detection unit and provides both visual and audible
alarms of dangerous concentrations of gases.

It is interesting to note that the Electrascan MKII
radar has been ordered by the RNLI for use in lifeboats.
Whilst on the subject of radar both Decca and Electronic
Laboratories have introduced MKII radars and the
Decca Super 101 MKII is now sold with a magnifier
that increases picture size to 9 inches.

TECHNICAL INNOVATION

As far as real technical innovation goes, this is the
first time that we have found a l.e.d. used in a depth
sounder. Produced by Marine Electronics and available
for about £39, the sounder works on the same principle
as a neon type and probably has a similar accuracy.

Instead of providing a point of light at the depth
reading, the le.d. is turned on when the pulse is trans-
mitted and off when the pulse is received, thus providing
an arc of light showing the depth.

Brookes and Gatehouse—manufacturers of perhaps
the most reliable and widely used instruments for the
racing yachtsmen—have, we feel, done the sensible thing
in offering most of their instruments for use on ship's
supply. At last no more fiddling with batteries in a
heavy seaway. N

Baron Instruments, another contender for the “‘crack”
racers’ instrument panel, have redesigned their meter
faces and introduced a new range—the Baron Sailboat
Console—the meters are lit by le.d.’s and are 44 inches
in diameter. Provided the instruments can prove them-
selves at sea, with the new meters (which were in fact
suggested by us last year) we feel that this range is
the most likley to rival B. and G. this year.

Finally we think it is a pity to see Smiths Industries
cashing in on the boat market with standard Radio-
mobile car radios and tape units. Without the necessary
marinisation we feel that these units will not stand up

. to marine use—-particuiarly in salt water—and for Smiths

to push the standard product for this purpose is surely
not good policy. .
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BATENTSEREY

WIRING HARNESSES FOR CARS

The Ford Motor Company patent
No. 1 287 074 is concerned mainly
with wiring harnesses for cars but
most electronic enthusiasts will see
far wider applications.

In a vehicle all the various elec-
trics, such as sidelights, head-
lights, stoplights and wipers are
usually connected to a power
source by separate power carrying
cables. The electrics are con-
trolled by switches (usually
located inside the vehicle remote
from the devices) in the power
cables from one of the supply ter-
minals. The vehicle chassis acts
as a common return to complete
the circuit to the other supply ter-
minal.

Providing heavy duty power
lines for each separate remote
electrical function is uneconomical.
The Ford system is based on the
house '‘ring main” idea and uses
a flat strip power conductor cap-
able of handling the total current
load for ail the vehicle electrics,
see Fig. 1.

The strip conductor is flexible
and is coated with flexible insulat-
ing material. On the surface of
the insulating material a thin con-
ducting layer is deposited and
etched away to form a parallel
series of thin low current control
conductors., Each of these has
connecting pads spaced out along
its length and Ford suggest that
in a practical system 20 to
30 control conductors can be
used along with one main power
conductor.

The vehicle power source is per-
manently connected to the power

conductor by a pin connector
which bites through the insulating
material and into the conductor.
Similar power connectors can be
used to connect the power con-
ductor to any electrical device
which requires a permanent sup-
ply of power.

Each remote electrical function
that requires only a switchable
power supply (such as headlights,
etc) is connected to the power
connector by a gated plug. The
gated plugs each house a tran-
sistor of which the emitter is per-
manently connected to the power
conductor.

A resistor ot around 1,000 ohms
is connected between the base
and emitter of the transistor
and the base of the transistor is
also connected to the required
control conductor of the wiring
harness. The transistor collector is
connected externally to whatever

electrical function is to be
powered, Fig. 2.
The gate is controlled by a

trigger signal from the control con-
ductor and will only pass current
to its load when a control signal
is present.

In Fig. 2, the electrical func-
tions or loads are lamps LP1 and
LP2. When manual switches S1
and S2 are “off’ the base of tran-
sistors TR1 and TR2 are at the
same potential as the emitters and
neither transistor conducts; thus
lamps LP1 and LP2 do not light.
If switch S1 is turned “on" the
potential of control conductor CC1
falls, transistor TR1 is switched on
and current flows through lamp
LP1. Similarly if switch S2 s
turned on, current flows through
lamp LP2. The circuit takes into

BP1 287 074

Fig. 1
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the high cold current
lighting most

account
surges involved in
vehicle lamps.
Although SCR’s may be used it
is easier and cheaper to use
switch resistors R1 and R2
(around 100 ohms each) which,
together with the resistances con-
nected between the emitters and
bases of the transistors, form
potential dividers which hold the
base potentials constant at a level
to which they fall on closing the
switch. Current through the tran-
sistor can only increase until the
voltage across the low emitter
resistance (cable resistance, etc)
raises the emitter potential to a
similar value to the base potential.

BI0-NOTES

Readers of Gerry Brown's fasci-
nating column will have noticed
his comments in the January 1973
issue concerning “'Electrophonic
Hearing” and his suggestion that
the effect of feeding electric cur-
rents direct to the brain should be
re-examined as a possible aid to
the deaf.

Anyone wishing to follow this
line of research will be interested
by the content of two British
patents Nos. 1 284 158 and 1 286
316 respectively from the ZCM
Corporation of USA and Hermann
Mengeler of Germany. Both
patents were published some while
ago but each contains useful tech-
nical information on the subject.

The ZCM patent details a
method of using an audio signal
to puise a microwave radio signal,
the resultant pulses being then fed
to electrodes which are capaci-
tively coupled to the subject's skin.
This is claimed to produce a brain
sensation in some respects equiva-
lent to hearing.

The Mengeler patent claims a
comparable system for introducing
video information to the brain. In
brief, a miniature TV camera pro-
duces a scanning voltage which is
capacitively coupled to the sub-
ject's temples. This supposedly
stimulates the optic nerve and
produces sensations which the
subject may train himself to equate
with sight sensations.

Reference to these two patents
betore experimentation could well
save readers wasted time and work
—it could also save their subjects
unnecessary electric shocks.

Practical Electronics March 1973
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electronics
reall
m Mmastered

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

]

no previous knowledge
no unnecessary theory
no “maths”

BUILD, SEE AND LEARN

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

T e e G v o
1/ BUILD AN 2/ READ, DRAW
OSCILLOSCOPE AND UNDERSTAND
CIRCUIT DIAGRAMS
You learn how to build B S—
an oscilloscope which
remains your property. il
With it, you will become ——
familiar with ail the s =
components used in as used currently in the
RAPY electronics. various fields of electromcs
3/ CARRY OUT valve experiments, transistor experiments Th'ls' new style course will enable anyone to
OVER amplifiers, osciltators, signal tracer, pho- Le(:c:'ic‘;’l‘:f";t;';gaf';]";{ﬁg:i:g maaglmgf’ea(:d

to electric circuit, computer circuit, basic

40 EXPERIMENTS . receiver, electronic switch, simple aminimum of theory—no previous knowledge
{ ON BASIC ELECTRONIC transmitter, a.c. experiments, d.c. experi- ;:::gehdévl;t :(I;"teasltso i’:ag: :n:;one !otu'nderl-'
] ments, simple counter, time delay circuit, R iviceganagmaintainge

CIRCUITS & SEE HOW S, Simp y types of electronic equipment, radio and TV

THEY WORK, including ; S¢"c""0 procedures PR O

i e Ly Tl A SR ek e R
r—__——_----—-—-----_—_-—_--—_--—-—_-—-—-
POST NOW To BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, P.O. BOX 156, JERSEY. Please I
| FR EE for send your free brochure, without obligation, to: we do not employ representatives |
|
i BROCHURE  nNamE BLOCK CAPS =
| orwriteityou prefer notto cut page ADDRESS PLEASE EL33 i
-—

special free gift also to all our students
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-LINDAIR

Bilently «riven by a shaded pole
Mycalex motor. Compact, powerful
and quiet running with aluminium 5
impeller (outlet 53 X 1%). Mains 6['
voltage. PLUS matching heater unit

with apiral element. May be switched

for 500 or 1,000 watts. PRICE ONLY P. & P. 50p
AUTO-RESET /

By LONDEX LIMITED

Type IMP Mk. 2 Brand New and Boxed. These well
known timers are already in world-wide use and are
perfect for Industrial Electronic Timing, Research and
for all machine control timing problems. Repetitive
accuracy better than 0-3% of full acale setting. Two or
more can be intelrcoa\secteg{ to give control of a series
of processes, 230/250V. 50Hz, also

available 60Hz. 15 minutes ful OURPRICE
scale, 15 secs. per division. Driven ONLY

by self-starting sync. motor. Con-

tact rating 5 amp at 200V a.c. In-

corporates solenoid operated ciutch

also lever actuated micro awitches. "
Normal price probably in excess of

£16. Complete with multi-pin con-

nector as illustrated.

(ELECTRO-TECH) LID

“PRECISION FAN CO.”
(Bmiths Industries) DOUBLE
ENTRY CENTRIFUGAL FAN/

BLOWER.——This i3 a heauti-
fully balanced, particularly
p quiet running unit giving
approx. 90 cubic ft./min.
The motor is a 2 pole shaded
pole 240V  Mycalex, Jdrawing
only 240ma on run. Weight
211b. 8izes: Case dia. 3-1in dth (case only) 3-125in.,
., aperture 3-125in. by

makers’ price at !2-85

P. & P. 25p.

AMPEX 7-5V D.C. MOTOR. This
is an ultra-precision tape motor
designed for use in the AMPEX
model AG20 portable recorder.
Torque 450GM/CM. Stall load at
300ma. Draws 60ma on run.
600 rpm £ 5% speed adjustment,
Internal AF/RF suppression, {°

s dia. x 17 spindle, motor 3” dla
X 13”. Original cost £16-50. Our price £4-25. P. & P.
23p. Large quantity available (special quotations),
Mu-metal enclosure available 78p each,

“SORENG>’ MAINS
SOLENOID. 1 travel, 18Ib.
pull (approx.), Size: 23" long

> X 237 x 2{* high. Powerful
. £1-75. P. & P. 25p

“DAVENSET” MAINS SOLENOID. 1" travel. &lb.
pull (approx.). 8ize: 21" Jong X 24° x 27 high.
Similar in appearance to “SORENG"” £1-25. P. & P.
23p.

NEW AND UNUSED
Postal or carriage ehn:‘erso are for Great Britain only.

FURTHER BULK PURCHASE
SILVANA
MAGNETIC SWITCH

NOW COMPLETE WITH REFERENCE
MAGNET! A magnificently activated awitch.
Vacuum sealed ina glass envelope. 8ilver
contacts normally closed, rated 3 amp at
120V, 1} amp at 240V. Size (approx.) 1%~ long
17dia. Ideal for Burglar Alarms, Security systems,
etc., and wherever non-mechanical
awitching is required. New Lower
. Price. Only 22-10 for 12, £8 for 50
] or 215 for 100 complete with niagnet.

PROGRAMMER TIMER
BY_HONEYWELL

A bank of 15 micro-switches are each independently
operated by 13 pairs of cams which in turn are individu-
ally adjustable to give switching periods of zero to
12 geconds with infinitely variable combinations. A
mains synchronous motor drives the cam shaft at 1 rev.
per 12 seconds (5 R.P.M.). Designed originally for

plus. Many applications where con-
unuous sequence pProgramimes are

We welcome orders
educationsl depts., etc. All orders under £2-50, cash

with order piease.

, such aslighting effecta, ete.
Newin original makers’ cartons. First
class vaiue at £5-75 plus 25p P. & P.

vending machines at a cost of £15-00

5 EDGWARE ROAD, LONDON W.2.

LOUDSPEAKER
BARGAINS

Fane Pop 100 Watt 18~ 8/15 ohm £19-50
Fane Pop 60 Watt 15 8/15 ohm £11-15
Fane Pop 50 Watt 12 8/15 ohm £9-25
Fane Pop 25/2 12” 25 watts 8/15 ohm £5-40
Fane Pop 15 12" 10 watts 8/15 ohm £4-00
Baker Group 25 12”3, 8 or 15 ohm £6-60
Baker Group 35 12” 3, 8 or 15 ohm £8-00
Celestion PS8 for Unilex £2-35
EMI 13 x 8, 3, 8 or 15 ohms £2-25
EMI 13 x 83, 8 or 15 ohms £2-60
EMI 13 x 8 twin tweeter 3, 8 or 15 ohms £3-80
EMI 13 x 8 type 350 15 watt 8 ohm £8-00
Richard Allen 8” 3, 8 or 15 ohm £2-35
Richard Allen 12” dual cone 3 or 15 ohm  £2-50

Fane 8” dual cone 808T 8 or 15 ohm 2-8!
Fane8”d/cone roll surround 807T 8 or 15 ohm £3 5:

Elac 59RM109 9” x 57 15 ohm £2-7

Elac 59RM114 9” x 5" 8 ohm £2-70
Elac 64 d/cone 8 ohm £2-25
Etac 64" d/cone, roll surround 8 ohm £3-50
Elac 47 tweeter 8 ohm £1-50
Crossover for above (p. & p. free) £1-50
Goodmans 8 P, 8 or 15 ohm £4-75
Goodmans 10 P, 8 or 15 ohm £5-25
Goodmans 12 P, 8 or 15 ohm £10-50
Goodmans 15 P, 8 or 15 ohm £17-00
Goodmans 18 P, 8 or 15 ohms £27-50

27, 24" or 37 80 ohm -85

Phillips 5" 8 ohm £1-95
7” x 4” or 8” x 5” 3 or 8 ohm £1-50
10” x 6” 3, 8 or 15 ohm £2:00

FREE with orders over £6—''Hi-Fi Loudspeaker
Enclosures’ book.

All units guaranteed new and perfect.
‘Prompt despatch p. & p. 25p per speaker.

WILMSLOW
AUDIO, pept. PE

10 Swan St., Wilmslow,
Cheshire, SK9 1HF
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TRANSISTOR AUDIO
AND RADIO CIRGUITS

by MULLARD

£1-80. Postage |12p.

TRANSISTORIZED RADIO CONTROL
FOR MODELS by D. W. Aldridge. £2-50.
Postage 12p.

HI FIl YEAR BOOK 1973, £1.50. Postage
20p.

BEGINNER'S GUIDE TO TELEVISION
by Gordon J. King. £1-60. Postage 10p.

RADIO TECHNICIAN’S BENCH
IMSANUAL by H. W. Hellyer. £3. Postage
P,

INTEGRATED CIRCUIT POCKET BOOK
by R. G. Hibberd. £2.50. Postage |12p,
FIELD EFFECT TRANSISTORS by
MULLARD. £1.80. Postage 12p.

HAM RADIO: A BEGINNER'S GUIDE by
R. H. Warring. £1-60. Postage |2p.

110 THYRISTOR PROJECTS USING
SCRs AND TRIACS by R. M. Marston. £1-40,
Postage Bp.

50 PHOTOELECTRIC CIRCUITS AND
SYSTEMS by P. S. Smith. £1-30. Postage 8p.

FOUNDATIONS OF WIRELESS AND
ELECTRONICS by M. G. Scroggie. £1:80.
Postage 25p.

RADIO VALVE & TRANSISTOR DATA
by A. M. Ball. 75p. Postage 12p.

THE MODERN BOOK GO0,

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

19-2] PRAED STREET

LONDON W2 INP

Phone 01-723 4185
Closed Saturday | p.m.

ZIGGY’S 2001
ELECTRONICS Co. Ltd.

RARE BARGAINS

Reslsunce

quality

protection.

tes( leads, batteries, etc.
RICE £8 plus 25p post, etc.

AT BARGAIN PRICES. Model U435 £8;
U4312, €8:50; U4313, £9-50; U434l
Packing and postage, 25p.

NEwW

RED.
15p postage.

EAGLE LT700 TRANS.,
Qur price 32p each, postage 6p.

postage 20,
to avoid damage.

SUBMI IATURE TOGGLE SWITCHES
—very useful, very small. $/P 25p, DP/ST, 33p;
DP/DT, 45p. Posn;e 5p each, over 10, post free.

ERS. Eagle MTS, 6-0-6,
postage 10p. MTI12,

pos(qe 10,

FORMERS. Eagie Type MT280, 6-0-6,
280 M/A, £1.20; MTI50, . |50M/A,
£1-20, MT100, 24-0-24, 100 M/A, £)20. R/S
types, |3V, 0-5 amp, C. Tapped, £1-06. 16-3V,
0-3 amp, C.T,, £1-06. Postage I5p on minia-
ture size.

E/S Screw BATTEN HOLDERS. \deal for
spots, lamps, etc. Top class, 48p plus 7p postage.
FOR SPEEDY DELIVERY OF THESE

MINT CONDITION COMPONENTS
PLEASE SEND C.W.O. to ZIGGY'S 200/
ELECTRONICS CO. LTD., DEPT. P.E.,
34 MABLEY STREET, LONDON, E.9

SPECS. MULTIMETER
U4324. Sensitivity 20,000 OPV
DC. Usually high current ranges.

500 ohms-20-200-

Transmission
level —|O(o +l2db This high
instrument has diode
Complete with

OTHER RUSSIAN METERS IN STOCK

£9-50.

SPRITE HEADPHONES IN;
Quality stereo phones at only £1-95 plus

LT44 TRANS.
TWEETERS 8Y TTC. Type K2006 Horn,
|k-18k, £1-50, 8 or 150. Type 32007 Horn, £3,

80. Type K201 | Dome, £3-45 80. Packing and
N.B. crossovers must be used

SUBMINIATURE MAINS TRANSFOR-
M 100 M/A, 80p,
12-0-12, 50 M/A, 80p,

P.
MINIATURE TYPE_MAINS TRANS-

UT46 Unijunctions, 25p plus 3p postage. —
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OF TEST EQUIPMENT
BARGAINS!

L 000’

Reference 0 Input 1000V The famoug
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-Zero adjustmens

Calibrauon adjustment o0
500 k2
50mv 5v
500my sov
soua 08 500 b8 50 k2

Sk

A PROFESSIONAL
DIGITAL MULTIMETER
BRAND NEW AT A FRACTION OF THE ORIGINAL PRICE!

3 digit plus polarity indicator. lts 17 positions allow it to measure in the
followmg ranges: d.c. volts 100V to 999V; a.c. volts 100V to 420V; d.c.
100uA; a.c. 100uA. Resistance 010 to 999K Q. Operazes from 230V 50Hz.
12V d.c. external.

Dry ceils or Ni Cad batteries. 55 509

Original Price £69. OUR PRICE

BRAND NEW DIGITAL PANEL VOLTMETERS

10mV to |:99V, 199 measuring points. Input

Z=100MQ Automatic zeroing. Dimensions PLUS
72mm H x72mm W x |55mm D. £24 50 SOp
Original Price £52. OUR PRICE

CANNON XLR AUDIO | 0-150 AUDIO WATTMETER
SERIES Dual range 0-50 and 0-150W. 15 ohms
XL3-11 3-pole socket (free, line | impedance. Dimensions 10in x 7in x 4in.
mounting), XL3-32 3-pole } Ideal for determining output power of
plug (chassis mounting). £1-25 | P.A. systems, audio amplifiers, etc., etc.
Supplied as new. Price £16-50 post paid.

per pair
XL6-32 6-pole (chassis mount-
ing). XL6-II 6-p9|e socket HELICAL POTENTIOMETERS
(free, line mounting). £1.50 g;clokleléger'OF( n, Typel No. HEL/
per pair 1 lied
XL3-22 3-pole plug. 75p each gxl.sgolgkl j AR T M G
Res. 5000 + 1% 1kQ SkQ 20k
Bcz?.élANGE?;:EBT—LOW All above Helicalscare brand new stock.
PO WERIS B e LISED Quantities available. Price £1:25 each.
A, =S P. & P.Sp for one.
‘C" tage R“"""' V. Beckman Type A Helical pors. SW.
LGurrent Range to 6A. 10 turn. Resistances available. 30kQ
Full over- vol(ue and Current and 50kQ. Brand new and boxed.
‘A€'R°‘"I"°" b h Price £1-75 each.
'pple content better than | Boyrnes Helical pots. Miniature type.
Rlesis(an:e 10k. Brand new. Price
£1-50.

These PSUs are constructed
to exacting standards and
incorporate the very _bes_( 10-15V D.C. REGULATED, STABI-
of components and circuit | ) ISED P.S.Us.

design for long life and relia- Rating |A. Measurements: B8%in x Sin x
bility. Employs Silicon tran- | 4o Limited quantity, cannot be repeated.
sistors, thyristors, ~C-Core | Brand new units only. Price £6:50 post
transformer, etc. Offered in paid

perfect  condition, carefully -
checked before despatch. List f MULLARD FERROX-CUBES

price over £125. Our price | Type LA4 Brand new boxed. Price 95p.
only £26.50, Carvria(e £1. P. & P. inc.

AERIAL CHANGEOVER RELAYS

of current manufacture designed especially for mobile equipments, coil
voltage 12V, frequency up to 250MHz at SOW. Small size only, 2in, x §in.
Offered brand new, boxed. Price £1-50, inc. P. & P.

ADVANCE AUDIO OSCILLATOR TYPE J.I.

I5Hz to 50kHz in 3 ranges. Output 0~25V into 6000. In good, serviceable
condition. PRICE £18-50. P. & P. 50p.

WE SPECIALISE IN SUPPLYING NEW AND
USED TEST EQUIPMENT . .

to industry, educational establishments and private enthusiasts. Whatever
your requirements: signal generators, audio oscillators, frequency meters,
oscilloscopes (by Tektronix and other leading makers), high and low voltage
power supply units, relays (simple or special), panet meters, chart recorders,
etc.—a telephone call to us could save you pounds!

P. F. RALFE

10 CHAPEL STREET, LONDON, N.W.|
Tel. 01-723 8753
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SECURITY
ALARM

Secure your house and holdings against burglars
or vandals with this bridge balanced sense loop
that cannot be tampered with.

Easy to build three transistor design with low
running costs.

e —————

NOVEL BATTERY ELIMINATOR

A d.c. power supply unit with the unusual feature
of being contained within a flat pin mains plug.
Simply plug this in and you have a regulated
supply of 60mA at 9V suitable for your radio,
cassette or record player.

Special Feature

ELECTRONIC TIMEPIEGES—2

The evolution of electronic timepieces

PRACTICAL

ELECTRONICS




PLACE

ttems mentioned in this feature are usually
available from electronic equipment and com-
ponent retailers advertising in this magazine.
However, where a full address is given,
enquiries and orders should then be made direct
to the firm concerned.

LOW COST DIGITAL
MULTIMETER

A new £49 digital multimeter
from Sinclair Radionics promises
to be a strong contender in the
professional quality meter market
having as it does a claimed high

_accuracy, high input impedance,
portability, and relative low cost. It
is aimed at the replacement market
as an economical substitute for
analogue multimeters.

Measuring 190 X 130 X 58mm
and weighing 14lb (0-6kg), the
multimeter can easily be held in the
hand when making measurements.
The leads are fixed to the instru-
ment and wrap around a recess in
the lightweight polypropylene case.
Simple - yet effective finger plate
selector switches form an integral
part of the case.

The instrument has ranges extend-
ing from luA up to 1A d.c., ImV
to 1,000V d.c. and ac., and re-
sistance ranges from 1,000 ohms to
IMQ full scale. Display is by three
Nixies with a carry of one in a
single neon. This gives an effective
34 digits without using a fourth
tube.

The measuring technique is such
as to reduce current consumption
to a minimum, in fact, the manu-
facturer's specification promises 80
hours of switched-on operation with
a current drain of 12mA.

Input impedance is very high at
1,000MQ compared to analogue
meters, as are the accuracy para-
meters of 0-4 per cent on volts d.c.,
and 1 per cent on a.c. with an f.s.d.
error of + 2 digits.
© An interesting aspect of the
circuit is that it is all discrete, with
a component count of around 300
(including 100 transistors) all
mounted on three p.c.b.s.

In operation all inputs are
brought within a 1V range and the
incoming signals are analogue-to-
digital converted to produce a
pulse. train the length of which 1s.
proportional to the input level. The
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pulse train is passed to a chain of
three cascaded pump circuits. Com-
ponent values have been so chosen
that the incoming pulse is summed
in units, tens, and hundreds.

A “ring-of-ten” counter strobes
each Nixie numeral terminal in
sequence and for each strobe “tops
up” the pump circuits. This action
is used to time the point in the
strobe sequence’ when the supply
is switched onto the relevant Nixie
to illuminate the correct numeral.

This instrumeént is available, by
mail order, direct from the makers,
Sinclair Radionics Ltd.,, London
Road, St. Ives, Huntingdonshire.

CASES

Encouraged by the success of
their Contil Mod-2 range of instru-
ment cases, West Hyde Develop-
ments recently launched a new
complementary range of cases
designated Mod-3 types.

The Mod-3 cases have fixed sides,
in scuff resistant p.v.c. coated steel,
made of two parts rigidly locked
together. A chassis is supplied with
the case, this and the panels being
made up first and then assembled
afterwards in the case.

Interior drilled side flanges allow
the chassis plate to be positioned in
any convenient position. The side
flanges also take the rear and front
panel fixing screws.

Case dimensions vary from 3in
X 7in to 6in X 1lin and further
details and price list can be obtdined
from West Hyde Developments
Ltd., Ryefield Crescent, Northwood
Hills, Northwood, Middlesex.

WAFER SWITCHES

The wafer switch is still one of
the widest used components in
electronics, and Ultra Electronics
(Components) Ltd are now market-
ing a range of wafer switch Kkits.

One of the advantages of the
switch kit is its versatility and ease
with which the designer can make
up prototype switching assemblies
and change them on the spot.

The Centralab Switchkits are
packaged as separate components:
the Series PA 1000 and PA 2000
kit contains. for example. 1.000
clips. 800 eyelets, 925 contacts.
stators, rotors, nuts and packing
washers. plus 25 index assemblies.
25 adjustable stops, eyeletting pliers
and assembly tools and instructions.

Forther information and details
of the switch kits can be obtained
from Ultra Flectronics (Com-
ponents) Ltd.. Fassetts Road. Loud-
water, Bucks.

Also available from Ultra Elec-
tronics is a free switch wallchart
giving typical ratings and configura-
tions.

.SPECIAL OFFERS

Here is a chance to stock up with
solid state devices at bargain prices.
We have been advised by A. Mar-
shall & Son Ltd., that their ad-
vertisement next month will list a
series of special offers, available

only to readers of this magazine.
This well-known component sup-
plier will be disposing of a large
amount of stock at reduced prices,
prior to moving into new premises.

-

Contil Mod-3 cases from West

Hyde Developments

The Sinclair low
cost digital multi-
meter
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BELLING LEE INSULATED TERMINALS. Red or
Black, 5 amp max. 10p pair, p.p. 3ip
BERCOSTAT WIREWOUND RHEOSTAT.
800 (2, 25 watts, 2in dia. 28p, p.p. 7ip.
FINNED ALUMINIUM HEATSINK. 9in x 1{in.
Ready drilled. 20p, p.p. 6}p.

SUB-MIN. CROC. CLIPS. Red or Black, insulated 4p.
Min. quantity, 6, p.p. 3}p
GARRARD MAG. TAPE DECKS:
solenoid operated brakes, etc.
motors £7-80 each, p.p. £1-23.

4}in PLAllAIR FANS. Coumplete, capacitor, ex
equip. 2,800 r.p.m. £3-50, p.p. 40p

ELECTRIC MOTORS, HOOVER OR CROMPTON
PARKINSON. 250V. Single phase a.c.

1 h.p., 1,440 r.p.m. .5375 p.&3.
th ;rpm or2 ﬂOOrpm.Mu

P-p
thp., 1.440 r.p.ni., £2-26, p.p. 7op.
AUDIO CONNECTORS

30 volt,

1{i.p.8., 50V,

Mains voltage

3 pin Din Plug . .. 13peach.
5 pin Din Plug A type. B type .. 18p .
2 pin Din Bpeaker Plug/Bocket ..o 10p .,
3 pin Din Line Socket a .. 13p .
3-5mm Jack Plug Bereened .. .. l0p .,
8tandard Jack Plug .. .. 10p o
Bereened Standard Jack Plugn .. 1sp ..
Btereo Jack Plug .. 18p .
8creened Btereo Jack Plug . .. 18,

Phono Plugs: Red or Black 3p each.
P.p. on above items 3}p.

MAINS NEONS

Red or Green. 8ize: {in x liin. 16p, p.p. 3ip.
LEVER ACTION P.0.1000 TYPE SWITCHES

Lock 4-pole changeover, 15p, p.p. 3ip. Ex equip.
Lock 2-pole changeover, 10p, p.p. 3. Ex equip.
AUDIO LEADS

Bereened Phono Leads 46in long. 18p.

3-5mm JACK/3-5mm JACK 71t 6in long, 40p.

5-Pin Din A Type, &-PIN A TYPE. Approx. 5ft

long, 70p.

P.p. on above items 3§p.

MULLARD & MALLORY SCREW TERMINA

CAPACITORS 4,500uF 64V, 7,100uF 40V, 60p each

20,000 30V, 25,000 25V, 35,000 15V, 30p each

p.p. 10p.

MULLARD FULLWAVE RECTIFIERS

6-48V, 15 amp, 76p, p.p. 8ip.

BELLING LEE 15 amp in-line rubber covered

interference suppressor, 25p, p.p. 8p.

RUBBER 3 PIN 6 AMP NON-REVERSIBLE CABLE

COXNECTORS, 20p, p.p. 5ip.

SOLENOIDS 12 VOLT PULL ACTION

2ln x 1ln X }in, 40p, p.p- 8p.

SIEMENS MINIATURE RELAY. Double pole

changeover duat co\erlbue 48V, 2500, 50p, p.p. op

new,

OMRON MK2 MIDGET POWER RELAY. 12V d.c.

Double pole changeover. New, 70p, p.p. 5p.

STC MINIATURE RELAY 280 (2, perspex cover,

6-15V new, 86p, p.p. Hp.

GARDNER’S POTTED TRANSFORMER, 0-250V.

Input: 18V 500m/n, 50V 150m/a, 6V 250m/a output.

ieu:e:d 3in x 2}in x 2}in. 21, p.p. 20p. Ex equlp.
sted.

TELESCOPIC AERIALS
Chromed 7in closed, 28in extended, 6 section ball
lointed base, 28p, p.p. 8p new.

MULLARD 4 DM 160 INDICATORS in plastic
holder/cover, ex equip., size a;

3
PRINTED CIRCUIT BOARD/19 ACY 19's 10 OA200
Dlodes: 1 reed relay: 1 AZ 229 zenner ass. capacitor/
resistors. Power supply 22V, 250 m/A d.c. Output
240V a.c. 81, p.p. 20p. Ex equip.

B
Vartious coiours.

e: 1:020. 350yd, 60p, p.p. 20p.

TOGGLE SWITCHES. Double throw.
new condition, 78p doz., p.p. 13p.

TOGGLE SWITCHES, S8ingle pole, double throw.
Ex equip., new condition, 50p doz., p.p.13p.

PAINTON PLUG SOCKETS. Type 139 series.
Working voltage 350V a.c./d.c. current, max. 3 amp
a.c./d.c. 7 pin plug and socket, 50p, p.p. 6p. 15 pin
plug and socket, 81, p.p. 6p. 31 WAY PLUL AND
BOCKET, £1-50, p.p. 6p.

CABH WITH ORDER PLEABE

FIELD
ELECTRIC
LIMITED

3 Shenley Road
Borehamwood, Herts.
Adjacent Elstree Mainline Station
Tel.: 01-953 6009

Ex equip,

.

ELECTRONIC BARGAINS
SOLDERING IRONS

Recommended Our

Retail Price Price
Antex CCN240 £1-80 £1-44
Antex CN240 £1-70 £1-36
Antex X25 £1-75 £1-40

STEREO HEADPHONES
MD802. Frequency 20-18,000 c.p.s.

8 ohm £3-50 £2:25
MD806. Frequency 20-20,000 c.p.s.
8 ohm £8-00 £4-95
Coiled Headphone
Extension Lead £1-35

AMPLIFIER MODULE
Amplifier module AEI000 3 watt,
£2-37. 5 watt, £3.

FERRAD RADIO CHIP,
ZN41{ €112
D.I.L. HOLDERS—I4 pi’r\z ISp’
16 pin, 16p.
COMPACT CASSETTE

3 10
C60 30p 87p £2-50
C90 40p £1-17  £3:50
Cassette Head Cdeaners 32p
8-track Head Cleaners 75p

Fully Guaranteed. Mail Order only
Cheque or P/O to: P.&P.13p

RO
3! R O
SFORD ROAD

m\

£7'25
Solve your communica-
tion problems with this
4-8tation Tra tor Intercom system (1 master and
8 Subs), in de-luxe plastic cabinets for desk or wall
mountin Call/talk/listen from Master to Subs and
8ubs to Master, Ideally suitable for Business, Sur-
gery, 8chools, Hospital, Office and Home. Operates
on one 9\" battery. On/off switch. Volume control.
Complete with 3 cnnnechng mrcs each 66ft. and
other accessories. P. & P,
MAINS INTERCOM (new model)
Ko batteries—no wires, Just plug in the mains for
instant two-way, loud and clear communication.
On/off awitch and volume control with lock system.
Price £14-40. P. & P. 55p extra.

Same as 4-Stativn Intercuin for two-way instant

comniunication. Ideal as Baby Alarm and Door
Phone. Complete with #66ft. connecting wire.
P. & P. 25p.

Battery 14p,

£2-99
Why not hoost
business  effi-
ciency with this mcrednblc De-Luxe Telephone Ampli-
fier, Take down long telephone messages or converse
without holding the handset. A useful oftice aid. On/
off switch. Volume control. Battery 14p extra. P. & P.
22p. Full price refunded if not satisfied in 7 days.

WEST LONDON DIRECT SUPPLIES (PE/3)
169 KENSINGTON HIGH STREET, LONDON, W.8
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Would you spend
an hour a day

to earn more money
In Electronics
Television-Radio?

if you're willing to give up one hour or

more a day we can help you get into the
lucrative growth industries of electronics,
television, radio.

And if you're already /n, we can help

you get on!

With our know-how and wide experience

in teaching, plus your determination to
study, we can turn your interest into the
technical knowledge you need for success.
Once you've got the qualifications you
need, you'll be in a good position to take
full advantage of the opportunities which
exist today in all fields of electronics—in
television (colour and black/white) and in

radio.

(We teach you the theory and

practice of valve and transistor portable
circuits while you build your own 5 valve
recelver, transistor portable and high grade
test instruments,)

With ICS you study at home—at your

own pace, when you choose, in the time

you've got available,

Your ICS tutors will

give you all the help and encouragement
you need to pass any exams you want to
take.

Don't waste another day. Take your first

step now towards a better paid, more

assured future. Send for your FREE
Careers Guide today.
your key 10 the door
IGS Py

e e
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ck or state subject of interest and post to:
International Correspondence Schools
Dept. 230D, Intertext House, Stewarts Road
London SW8 4U}

Subject of interest ____ ... ...

D Society of Engineers Graduateship I
(Electrical Engineering) l
C & G Telecommunications Technicians
Certificates '
[J € & G Electrical Installation Work
O C & G Certificate in Technical l
Communication Techniques I
MPT General Certificate in Radio
Te!egraphy '
Audio, Radio & TV Engineering &
Servicing I
Electrom: Engineering, Maintenance,
Engineering systems, Instrumention & I
Control systems I
D Computer Engineering and Technology
O Electrical Engineering, Installations, l
Contracting, Appliances l
[] Self-build radio courses
Name ... . ... . ... . . l

Address .. _ ... ... ...

the Council for the Accredication
orrespondence Colleges

Accredited b




Project 60 Stereo FM Tuner

STERED
FM TUNER
100 102 104 106 108 MHz

) Channels

45’ 60 55 « e

« Built and tested.
Post free.

£25

with phase lock-loop principle

Amongst the many advanced electronic features to be found in this
remarkable stereo tuner, use of the phase lock loop principle ensures
standards of audio quality better than from any other method of detection
yet used. Varicap diode tuning, accurately formed printed circuit coils, an
I.C. in the special stereo decoder section and switchable squelch circuit
for silent tuning between stations contribute to the unsurpassed per-
formance of this tuner, irrespective of price consideration. But the Project
60 FM Stereo Tuner is far from expensive — indeed, it offers fantastic value
for money and will bring the thrill of stereo radio to many who previously
may not have been able to afford it. The tuner may be used with any good
system as well as Project 60, but if you use it with other Project 60 [nodules,
you will find the matching front panels particularly impressive in ap-

pearance as well-as function.

Integrated circuit
Super lC-1 2 high fidelity amplifier

SPECIFICIATIONS

Number of transistors: 16 plus 20 in I.C.
Tuning range: 87510 108MHz.
Sensitivity: 71V for lock-in over full de-
viation.

Squelch lavel : typically 20 pV.

Signal to noise ratio: +65dB.

Audio frequency response: 10Hz-156Khz
(+1dB).

Total harmonic distortion: 0-15% for
30% modulation.

Stereo decoder operating level: 21V,
Cross talk: 40dB.

Qutput voltage: 2 x 150mV R.M.S. max.
(typically 2 x 50mV. stereo)

Operating voltage: 25-30V DC at 100mA.
Indicators: Stereo on " tuning.
Size: 93 x 40 x 207mm.

Project 605

Having introduced Integrated Cicuits to hi-fi
constructors with the 1C.10. the first ime an 1C
had ever been made available for such purposes.
we have followed it with an even more efficient
version, the Super IC.12, a most exciting advance
over our onginal unit. This needs very few ex-
ternal resistors and capacitors to make an
astorishingly good high fidehty amplifier for use
with pick-up, F.M.radio or small P.A. set up. etc
The free 40 page manual supplied, details many
other applications which this remarkable IC.
make possible. It 1s the equivalent of 3 22 tran-

sistor circuit contained within a 16 lead DIL
package. and the finned heat sink is sufficient for
all requirements. The Super 1C.12 I1s compatible
with Project 60 modules which would be used
with the Z.50 and 2.30 amphifiers. Complete with
free manual and printed circuit board

SPECIFICATIONS

Qutput power: 6 watts RMS continuous (12
wattspeak). 6—802. Frequency Response: 5Hz
10 100KHz = 1dB. Total Harmonic Distortion:
Less than 1%. (Typical 0-1%) at all output
powers and frequencies in the audio band (28V)
Load impedance: 3 to 15 ohms. input Im-
pedance: 250 Kohms nominal. Power Gain:
90dB (1.000.000.000 times) after feedback
Supply Voitage: 6 to 28V. Quiescent cur-
rent: 8mA at 28V. Size: 22 45 ¥ 28mm in-
cluding pins and heat sink

Manual available separately 15p post free

With FREE printed circunt
board and 40 page manual

2-98 Post free

The easy way
to buy and
build

Project 60

Project 605 1s one pack containing: one PZ5,
two Z30's. one Stereo 60 and one Masterfink.
This new module contains all the input sockets
and output components needed together with all
necessary leads cut to length and fitted with neat
ittle clips to plug straight on to the modules
Thus all soidering and hunting for the odd part is
eliminated. You will be able to add further Project
60 modules as they become available adapted to
the Project 605 method of connecting

Complete Project 605 pack with

comprehensive manual, post free £2 9 o 9 5
Everything you need to assemble a superb 30
watt high fidelity stereo amplifier without having
10 soider.

sirci=ir-
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Sinclalr Radionics Ltd, London Road, St. Ives,
Huntingdonshire PE17 4HJ. Tel: St. Ives 64311
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2.30 & Z2.50 power amplifiers

The 2.30 and Z.50 are of advanced design using silicon epitaxial planar transistors to provide unsur-
passed standards of performance. Total harmonic distortion is an incredibly low 0.02% at 15w (8€2)
and all lower outputs. Whether you use Z.30 or Z.50 amplifiers in your Project 60 system will depend
on personal preference, but they are the same size and are intended for use principally with other units
in the Project 60 range. Their performance and design are such, however, that Z.50s and Z.30 may
be used in a far wider range-of applications.

SPECIFICATIONS (2.50 units are interchangeable with 2.30s in all applications}.— Power Qutputs:
Z.30 15 watts R.M.S.into 8 ohms using 35 volts : 20 watts R.M.S. into 3 chms using 30 volts.

Z.50 40 watts R.M.S.into 3 ohms using 40 voits 30 watts R.M.S.1nto 8 ohms using 50 volts.

Frequency response: 30 to 300.000Hz + 1dB. Distortion: 0.02% into 8 ohms. Signal to noise ratio: better
than 70dB unweighted. Input sensitivity : 250mV into 100 Kohms (for 15w 1nto 802). For speakers from 3to 15
ohms impedance. Size: 14 x 80 x 57mm.

Bush, tested and guaranteed with circuits and instructions menus/. 2.30 £4.48 2.50 £5.48

Stereo 60 Pre-amp/control unit

Designed specifically for use on Project 60 systems, the Stereo 60 is equally suitable for use with any
high quality power amplifier. Since silicon epitaxial planar transistors are used throughout, a really
high signal-to-noise ratio and excellent tracking between channels is achieved. Input selection is by
means of press buttons, with accurate equalisation on all input channels. The Stereo 60 is particularly
easy tomount.

SPECIFICATIONS—input sensitivities: Radio - up to 3mV. Mag. p.u. 3mV: correct to R.LA.A. curve
+1dB .20 to 25.000 Hz. Ceramic p u. — up to 3mV Aux ~ up to 3mV. Output: 2560mV. Signal to noise ratio:
better than 70dB. Channel matching: within 1dB. Tone controls: TREBLE+12 to —12dB at 10KHz: BASS
+12t0—12dB at 100Hz Front panet; brushed aluminium with black knobs and controls. Size: 66 x 40 x 207mm.

sooe S O®

Built, tested and guaranteed. £9 . 98

D

A.F.U. High & Low Pass Filter Unit

For use between Stereo 60 unit and two Z.30s or Z.50s. The unitis very easily mounted and is unique
in that the cut-off frequencies are continuously variable. As attenuation in the rejected band is rapid
(12dB/octave). there is less loss of the wanted signal than has previously been possible. Amplitude
and phase distortion are negligible. The A.F.U. is suitable for use with any other amplifier system.
There are two filter sections — rumble (high pass) and scratch {low pass). H.F. cut-off (—3dB)}
variable from 28KHz to 5KHz. L.F. cut-off (—3dB) variable from 25Hz to 100Hz. Distortion at 1KHz
(35V. supply) 0.02% at rated output. Operating voltage from 15 to 35V. Current 3mA. Size:
66 x 40 x 30mm.

Built. tested and guaranteed. £5 . 98

Power Supply Units

Designed specificalty for use with the Project 60
system of your choice. Use PZ.5 for normal Z.30
assemblies and PZ.6 or PZ.8 where a stabilised supply
is essential.

PZ.6 30 volts unstabilised £4.98
PZ.8 35 volts stabifised  £7.98
PZ.8 45 volts stabilised

(/ess mains transformer) £7.98
PZ.8 mans transformer  £6.98

Typical Project 60 applications

System The Unitstouse together with Units cost

Crystal P.U., 12V battery £4.48
volume control, etc.

Mains powered record Z.30,P2.5 Crystalorceramic P.U. £9.45
player volume control. etc.

Simple battery Z.30
record player

2xZ.30s, Stereo  Crystal, ceramicormag. £23.90
P.U.. F.M. Tuner, etc.

12W. RMS continuous
sine wave stereo amp. for 60;PZ.5
average needs

25W. RMS continuous
sine wave stereo amp. 60;PZ.6
using low efficiency (high
performance) speakers

80W. (3 ohms) RMS 2x2Z.50s, Stereo Asabove £34.88
continuous sine wave de 60; PZ.8, mains

2xZ.308, Stereo  High quality ceramicor  £26.90
magnetic P.U., F.M.
Tuner, Tape Deck, etc.

Guarantee

If. within 3 months of purchasing any product direct from
Sinclair Redionics Ltd.. you are d isfied with it, your
money will be refunded at once. Many Sinclair sppointed
Stockists also offer this same guarantes in co-operation with
Sinclair Radionics Ltd.

Each Project 80 module is tested bafore leaving our factory
and 18 guaranteed to work perfectly. Should sny defect arise
in normal use, we wiil service 1t at once and without &
charge to you. if 11 i3 returned within two years from the date
of purchase. Outside this period of guarantes s small charge
(typically £1.00) will bsa made. No charge is made for
postage by surface mail. Air Mail is charged et cost.

luxe stereo amplifier. (6OW. transformer
RMSinto 8 ohms)

SINCLAIR RADIONICS, ST IVES, HUNTINGDONSHIRE PE17 4HJ

Indoor P.A. - 2.60,PZ.8, mains Mic.. guitar, speakers,  £19.43 Please send
transformer etc., controls Tenclose cash]cheque/money order.
F.M. Stereo Tuner (£25) & A.F.U. (£6.98) may be added as required. Name
sincli=ir— S
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VARIABLE VOLTAGE TRANSFORMERS

INPUT 230/240V a.c. 50:60 OUTPUT
VARIABLE 0-260v

All Type:

from } to 50 amp from stock.

SHROUDED TYPE

| amp, £7-00 20 amp, £49.00
2:5 amp, £8.05 25 amp, £58-00
5 amp, £11-75 37-5 amp, £82-00
10 amp, £22-50 50 amp, £98-00

15 amp, £25-00

2-5 amp
(Pane! Mounting) + amp, £4.75. OPEN TYPE
I amp, £7-00. 24 amp, £8-05. All carriage paid.

DOUBLE ENDED MOTOR UNIT,

Powerful, continuously rated, 2-speed.
Either 6 or 12 volt D.C. operatlon.
PRICE £2 incl. P. & P.

12 VOLT D.C. MOTOR

Powerful | amp. REVERSIBLE
motor. Speed 3,750 r.p.m.
compiete with external gear train

(removable) giving approx. final speed of _
either 125 r.p.m. or 240 r.p.m. Size: 4}in
x24india. Either type price 95p inc. post.

RE PLIT SE MOTOR
250 r.p.m., IOO-IlS/lIO 240V A.C., 2in.X lin. Ideal
for rim-drive models, display, ecc. Extremely
powerful for size, |nclud|ng small capacitor, 75p
post paid.

PARVALUX TYPE SDI9 230/250 VOLT A.C.
REVERSIBLE GEARED MOTORS

30 rp.m. 40 I|b, ins.
Position of drive spindle
adjustable to 3 different
angles. Mounted on
substantial cast alum-
inium base. Ex-equip-
ment. Tested and in
first-class running order.
A really powerful motor
offered at a fraction of
maker's price. £6.80, Post
Paid.
PARVALU X SDLs/
86896/0J

230/250V A.C. 50 rp.m. 7 Ib/
in. Continuously rated. Less
base. £6-30. Post Paid.

TYPE: SD1.5/89400/OM
230/250V A.C. 50 r.p.m. 22 Iblin.
rated. Incl. basz. £7-30. Post Paid.

The above motors are new and unused.

PARVALUX TypE SD2. 200/250 VOLT
A.C./D.C. HIGH SPEED MOTOR

Speed 9,000 r.p.m. approx. or 3,200 @

r.p.m. if used with built-in governor,
600 WATT DIMMER SWITCH.

Type:

Continuously

or variable speed over a wide range
if used in conjunction with our
Dimmer Switch, illustrated below.
PRICE £2. Post Paid.

Easily fitted. Fully guaranteed by

makers. Will control up to 600W of all
2 lights except fluorescent at mains

voltage. Complete with simple in-
L structions. £3 incl. P. & P.

VENNER ELECTRIC TIME
SWITCH 200250 Ex. GPO.

Tested. Manually set 2 on, 2 off every

. Override switch: ISA £3-45, 20A,
£3.95. Post Paid. Also available with
solar dial ON dusk, OFF dawn. Price as above.

24-HOUR TIMER

Can be adjusted to give a switching
delay of between } hr. to 24 hrs.
Driven by 200/250V A.C. synchronous
motor. 15 amp c/o contacts. Mfg. Crater Controls
Ltd. Supplied with scale calibrated 0-10 {2 hrs,
per division). Brand New. £2. Post Paid,

HONEYWELL PROGRAMME TIMERS

240V. A.C. 5 r.p.m. motor.
Each cam operating a c/o
micro  switch. Cams are
individually variable, allow-
ing inumerable combinations.
{deally suited for machinery
control,  automation, etc.
Also in the field of entertainment, for chaser lights,
animated displays, etc.

1S cam model £6, Post Paid.

10 cam model £5. Post Paid

2 cam model with I5 r.p.m. motor £2. Post Paid.

SIMPLE (2 CAM PROGRAMMER with 4
adjustable cams and 8 that may be profiled to
individual requirements, available with 15 or 13
r.p.m. moter, £3-75. Post Paid.

All Mail Orders—Callers-—Ample Parking
Dept. PE3, 57 BRIDGMAN ROAD
CHISWICK, LONDON W4 5BB
Phone 01-995 1560

Showroom open Mon.-Fri.
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36V 30 AMP. A.C. or D.C.
VARIABLE L.T. SUPPLY UNIT

INPUT 220/240V a.c. Pl
OQUTPUT CONTINUOUSLY I
VARIABLE 0-36V

Fully isolated. Fitted in robust metal case with Volt-

meter. Ammeter Panel Indicator and handles.
Input and output fully fused. Ideally suited for
Lab. or Industrial use. £70. Post Paid.

MOTOROLA MAC Il/6 PLASTIC

TRIAC 400 PIV. 10 AMP
Now available EX STOCK. Supolied with full data
and applications sheet. Price £1.12. Post Paid.
Suitable DIAC (RCA 40583) 30p each.

STROBE! STROBE! STROBE!

Build a Strobe Unit, using the latest type Xenon
white light flash tube, Solid state timing and
triggering circuit. 230/250V a.c. operation.

EXPERIMENTERS' ECONOMY KIT

Speed adjustable | to 30 flash per sec. All
electronic components including Veroboard
§.C.R. Unijunction Xenon Tube and instructions
£6-55. Post Paid

NEW INDUSTRIAL KIT

Ideally suitable for schools, laboratories, etc.

New trigger coil,
1-80 f.p.s.

Roller tin printed circuit.
plastic thyristor. Speed adjustable
approx. } output of Hy-Lyght.

Price £11. Post Paid.

HY-LYGHT STROBE MK Il
Designed and produced for use in large rooms,
halls and the phOKOgl‘aphIC field and utilises a
silica tube, printed circuit, also a special trigger
coil. Speed adjustable 0-20 f.p.s. Light output
approx. greater than many (so called 4 Joule)
strobes. £12:50. Post Paid.

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 I-13 flash per sec.

@ Reactor control circuit producing an intense

white light.
Never before a Strobe Kit with so HIGH an
output at so LOW a price. ONLY £2075,
Post Paid.

ATTRACTIVE, ROBUST, FULLY VENTI.
LATED METAL CASE. Super Hy-Lyght Kit

including reflector. £7'45. Post Paid.

For Hy-Lyght Kit including reflector. £445.
7-inch POLISHED REFLECTOR

Ideally suited for above Strobe kits. Price 66p,

Post Paid.

RAINBOW STROBE FOUR LIGHT
ROL MODUL

Will opera(e !our of our Hy- Lyght or Sucer

Hy Lyght Strobes in either 1, 2, 3, 4 sequence;

2 + 2; or all together. Thoroughly tested
and reliable. Complete with full con-
nection instructions.  Price: £18:75. Post

Paid. Send S.A.E. for details.

COLOUR WHEEL PRO]ECTOR
Complete with oil-
filled colour wheel.
100 watt lamp. 200/
240V AC Features
extremely efficient op-
tical system. £18-50+4

p. P. & P. 6 INCH
COLOUR WHEEL.
As used for Disco
lighting effects, etc.

BIG BLACK LIGHT
400Watt. Mercury vapour
ulera violet lamp. Quter bulb
designed to absorb visible 4
light and transmit u.v. rays.
Extremely compact and
powerful source of wu.v.
Innumerable industrial appli-
cations also ideal for stage,
display, discos, etc. P.F. ballast
is essential with these bulbs.
Price of matched ballast and
bulb £16-50. Post Pald
Spare bulb £7-30, Post
BLACK LIGHT FLUORESCENT U.¥. TUBES
4ft, 40 watt. Price £5-80 incl. P. & P. (For
use in standard bi-pin fluorescent fittings).
MINI 9 in. 6 watt black light U.V. tube. £1-45,
Post Paid.

Price £5-75 inc. p. & p.

Superior Quality Precision Made
NEW POWER RHEOSTATS

100 WATT. | ohm, 10A; 5 ohm,
47A; 10 ohm, 3 5)

50 ohm, 1-4A;
250 ohm, 0-7A; 500 ohm, 0 SA ‘I k@, 280 mA;
15 k@, ZJOmA 2.5 kQ, 2 35kﬂ Skn 140mA.
Diameter 3iin Shafe Ieng(h 3in, dia. ﬁm All at

£1-73. Post Paid.

50 WATT. {/5/10/25/50/100/250/500/1/1:5/2-5/5kQ.
All at £1-23. Post Pai

25 WATT. IOIZS/SOIIOOIZSO/BOOISOOII/I -5/2-5/3-5/
5kQ. All at 98p. Post Pai

Black Silver Skirted knob calibrated in Nos. 1-9.
{{in.diabrassbush. Ideal for above Rheostats, 18p ea.

RELAYS sieMeNs, PLESSEY, Etc.

MINIATURE RELAYS

Col.(1) 1 2 3 4
Coil ohms ——52 - —3-6 —1 7 D
c/o p

Col. () 410 10-18  4cjo 73p*
Working 600 12-24 4 ¢/o T8p*
d.c. volts 700 16-24 4M 28 63p*
S |12 IEH fw, B
[¢]0] - c/oH ]

Contracts [ 750  16-24  6M 65p*
Col. (4) 700 6-12 | c/o HD  50p*
Price 700 20-30 6 cfo 75p
1250  24-36  4clo 63p*

HD = ,500 36-45 6M 61p*
Heavy duty {2 400 30-48 4 clo 50p*
*Incl. Base |9,000 40-70 2 cfo 50p*
Post paid. 15k 85-110 &M 50p*

12 VOLT D.C. RELAY 140 ohm coil
Type |: Three sets c/o contacts rated at 5 amps. 78p
incl. P. & P. (Similar to illustration below.)

Type 2: One set of cfo contacts. 60p inct. P. & P.

Type 3: 4-8 volt, 3 ¢/o HD, 67 ohm coil. 78p.
SPECIAL OFFER
700 ohm 4 c/o. Ex. £50 per

new equipment.
100 incl. bases {(minimum 100).
‘DIAMOND H' 230 VOLT A.C.
RELAYS (Unused)

Three sets c/o contacts rated at 5 amps.
PRICE: 60p. Post Paid. (100 lots £40
including P. & P.}

230 VOLT A.C. RELAYS MFG. KEY SWITCH
One set c/o contacts rated at 7-5 amps. Boxed.
PRICE: 45p. Post Paid. (100 lots £31 inc. P. & P)
MINIATURE LATCHING RELAY
Manufactured by Clare-Elliott Ltd. Type F. 2 ¢/o per-
manent latching in either direction. Coil 1150 ohm,
15-30 Volt D.C. Size 3" high, #* wide, §” thick. Com:
plete with 3" [eads. New 73p, incl. P, & P.

UNISELECTOR SWITCHES
N EW 4 Bank 25 Wnym

24V d.c operation. X

b £5.88, :
P. & P. 25p. 6 Bank 25 Way
24V d.c. £675. Post Paid.
8 Bank 25 Way, 24V d.c.
operation. £7:88. Post Paid.

“HONEYWELL” PUSH BUTTON, PANEL
MOUNTING MICRO SWITCH ASSEMBLY
Each bank comprises a ¢/o rated at
10 amps240V. A.C. Black knob lin.
Fixing hole § in. ONE bank 30p;
TWO bank 40p; THREE bank
55p; incl. P. & P. Quot. for quantity.

‘HONEYWELL' LEVER OPERATED
MICRO SWITCH

IS amps 250 volt A.C. ¢/ con-
tacts. Types N39, N95, NI00O,
NI0I NEW in maker’s carton.
PRICE: 10 for £1-90 incl. P. & P.

'MICRO SWITCH

5amp ¢/o contacts. Fitted with

L removable mecal panel
assembly. Ex. P.O, 20 for £l inc.
post. (Min. order 20.}

METER BARGAINS

BALANCE/LEVEL METERS
100-0-100 Micro Amp. Size l§|n+l*|n+
§in. Price only 75p including P. & P |

AMMETERS NEW! 24in. Flush
round. Available in D.C. Amps |, 5, IS,
20 or A.C. Amps |, 5, 10, 15, 20, both
types £1-75 incl. P. & P. 0-300V. A.C.
£1-90 incl. P. & ®

Very special offer

50 in | ELECTRONIC PROJECT KIT

50 easy to build Projects. No soldering, no
special tools required. The kit includes Speaker,
Meter, Relay, Transformer, plus a host of other
components and a 56-page instruction leaflet.
Some examples of the 50 possible Projects are:
Sound Level Meter, 2 Transistor Radio, Amplifier,
etc. Price £8-05. Post Paid.

SERVICE
TRADING CO.

INSULATION TESTERS

Test to |.LE.E. Spec. Rugged meral
construction, suitable for bench or
f‘eld work, constant speed clutch.
. W.4in, H.6in, weight 6lb.
IOOO megohms, £34.00
carriage paid.

500V, 500 megohms, £28 incl. P. & P.

Personal callers only. Open Sat.

9 LITTLE NEWPORT STREET
LONDON WC2H 7JJ
Phone 01-437 0576
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R.088 MATCHED STEREOD LOUD
SPEAKERS. Here's real value in
stereo spaakers! Each umit tomes
compiete with 10-foot lead and phono
plug. and look really smart. Power
handling per speaker: 4 watta rms,
8 watts peak. Frequency rangas: 40-
16,000 Hz. Flux density: 8,500 gauss.
Impedance: § ohms. Dimansions: 97
high. 5}° wide, 43" deep. Finish:
oiled walnut.

ROC PRICE £9-50 pair.

Normal Prce £10 75

@ REALISTIC 30 WATT STEREQ
AMPLIFIER MODEL SA.500 [
A superb hi-fi amplhif-ir with all the fea- |1
tures you've ever wanted - for under
£46-00. Saving over £10 00 on the normal
retail value. Up-to-the-minute slider controls for bass and treble. Separale
volume and balance controls Headphone socket on front panel. Push-button
input controls - magnetic phono {high/tow) tuner. aux. mono. monitor
Loudness push-button control for perfect sound at low output fevels
Left and right push-bution onfaff switches for speakers. Noise filtering
and tape monitoring facilities. Two auxiliary AC outlets. Frequency response 20
20,000 Hz + 1 db af full power. 15 watts rms per channe!. Walnut cabinet with
satin aluminium trims. Inputs ., phono 2-5mV and SmV RIAA  tuner/aux 250mV. Hum
and noise: phono - 50db. tuner/aux - 65db. How's that for a specification’!
Sue 141" wide, 3} " high. 10} " deep.

OLSON AMI0S 4 WATT STEREO AMPLIFIER n
Here's marvalious value fer somaeane just sterting to set tham-
selves up in audiof At IMV (3] 3 50 you et s fine uupliﬁu in ]

nd volume controls for
ufntadle (cerami
v, Fuunn:v Tespon:

tridge). tunet and tepe deck or recor:
20,000 He + 3d8. Dutput: 2 wattse.m.
Inputs: phono 30mV. tuner/aux 80mV. Sm 0 wide. 2}
4" wide.

SOLID STATE STERED AMPLIFIER
The A-3000 looks as good as it sounds!
Giving you a big perlormance this supard
audio amplifiar has a full range of facilities
on the Iront and rear panels. On the frent -
all the comrols you're ever likely to
plus 3 headphone socket. On the re
signal inputs. speaker cutpuls and a lina
fuse for circwit protection.

Specilications: 18 watts rms per chennel
into 8 ohms. Frequency response 20-35,000
Hz (+ 2db) Inputs Magnetic. Ceramic.
Yuner, Tape. Aux. Tape Play. Size:
J5mm x 300mm x 130mm,

O

15-WATY 3-WAY
CRYSLEA
‘LIVING AUDIO"
SPEAKER CE-50

£'""" PRicE
27,25
Normal py,
£39.95 dach,

This high quality speak-
of has its own built-in
3-way sound response awitch,
giving you the ideal fraquancy respense for
hi-fi. naturet or mood music listening. lts
beautiful. haevy, oiled walnut cadinat
incorperates two separate speaker units an 87 woofer. and 3 5°
mid-ronge with 2° concentric twoeter. Pawer handling

ity 25 wetts r.m.g into § ohms. Oversil frequency res —
ponae: 35-20.000 Hz. Cabinet size: 103™ x 7}° x 83" faactly
right for matching the most modern decor.

OLSON RA-310 AM/FM/MPX
STEREQ TUNER
This ROC Tuner 1s especially de-
signed to malch the Ofsan AM-395
Sterea Amplifier. In price and
value, as well as it’s good look-
= ing design’ But of course it’s also
mul for use with any other-ampiifier The RA-310 costs £10-00 less than
tha normal reta)) value. and yet 11 is a highly sophisticated unit. incorpo-
rating the latest salid state techniques. Operation is dritt free for sup-
reme station-holding capability You can connect this Tuner to a stere
amplitier. to a tape deck or a tape recerder. And of course it covess all
the stazions in the AM and FM bands. FM: 87-108 MHz: AM 5251605 kH:
FM Sensiivites: FM. 3pV: AM, 250uV. Stereo sepafation 304B at 1kHz, rmage rejection

-9
anma\?un 50

5008. Size: 11" wide. 4" high, 7}~ deep.
' REALISTIC SA-100B 6-WATT g

STEREQO AMPLIFIER

Here's fabuious, exciting value in

miniature! This high qualjty stereo

amplifier measures only 97 wide > 3

high = 5]~ deep. And yet it has sepa-

trols. Plus speaker infout, mono/sterec, phono/

2 45 tuner and power on/oft slide switches. The ends are oiled walnut. with match-

ing ensmelled melal top. The lront vanel 15 satin aluminium and walnut-brown

enamel. Frequency response s 50 100,000 Hz + 3dB. Output 3 watts r.m.s.
per channel tnto 8 ohms Inputs are 10GmV for both phono and tuner.

EAGLELC 07 STERED
MOVING-MAGNET /)
CARTRIOGE s
Here's your opportunity
1o own a transcription cortridge
for the price of 8 ceramici Is speciokly de-
signed to match top quality tone erms, end
to get the very best from your hi-framplifier.
07 mil diamond styfus. Output. 7mV per
channel. Frequency range. 10-21.000 Wz
Chonnel balence - 1d8. Chonnel sepora-
tion: 28dB. Compliance: 12<10-6 cm/dyne.
ROC PRICELS 37

SPECIAL OFFER!

o When you want to iisten to
the radio all by yourss!t
Then this will solve the
probiem  Seperste volume
and tuning controls  with
oasy-lo-use knobs Frequency range
535 10 1805 kHz medium wave band
Maumum output 1s 300 mw

Normal Price {7:85 ROC PRICE 5

CONSTRUCTORS’
KITS
TWO TRANSISTOR
RADIO KIT

Compleze with solar cell
£2-50

10 PROJECT
INTEGRATED CIRCUIT KIT

weat pricad stere tuner amplifiers on the
market. It covers the full range of both AM and FM broadcast
fraquencies. And when you witched te FM. en indlcetor
lights up when s stereo signal is raceived - thet's thé time
switch to ‘Steren’| The SSA-10 has all tha faci fi
pect to find en tum
ume, bass, trable, dalance snd tuning contrels. Selector switch
for tape. phone, AM, FM, stereo. Jack sackat on frant penal for
stareo haadphones. Frequency range: FM 80.108 MHz. AM
535-1805 kHz. Frequency response: 50-10.000 Wz + 3d8.
Powaer output: 4 into two § ohm

Build a radio, morse key, etc.
£3-50

SOLAR ELECTRONIC KIT

20 ways of harnessing
the sun’s encrgy
£4-50

TWO OCTAVE
ELECTRONIC ORGAN KIT

Make your own music.
Complete with speaker
4-50

[ O

i muo seporate systqm.
It is more then €10 00
il below the normal reteil
price! Making tha AM.335
f Britein’s bast hi-fi
in signels from magnetic or ceramic pick-up!
e Olson RA-310) and tape decks. And iU’z got owt-
puts for teping ené for headphones. There are separate bass
and treble controfs. asparate Left and Right channel volums

+ 3dB. Dutput: 20 nml r.m.5. per channe!
ints B ohme. inputy netic phoao 3-OmY RIAA, crystal phone 100mY .
1ape 160mY . tuner 100mV. Size 114" wide, 4> high, 7}~ deep. The
specification reads well - adunda even betier!
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CHASSIS SK-217
This axciusive
ROC Stereo Q
Chossisis
compietely
seif-conteined. and
it costs £2-25 less
than the normat re-
tail  vale!  The
SK-317 is a really
compect unit measuring only 53

wida. 13"
high and 81 deep It conteins its own maing
power supply. end has o gangad volume control and saparata
treble controla for each channe! Specificayon: frequency res-
poase 40-17 000 Hz + 3dB. output 3 5 wetts music power per

channel into 8 ohms. input. phono, 600mV. signal-te-noize
ratio betrer than 4548,

R.446 3-WAY MATCHED SPEAKERS

These will do justice to your amplifier - and to your
pocket. wt only £20-00 a pair, they are real valua-for-money,
£ach cabinet is heavily lagged and teak finished. They
handle 16 watts rms (B watts rms each). £ach loudspeaker
contains a 6} “base unit pius tweeter. Frequency range: 4010
19.000 Hz. Size 14" high, 9" wide, §1° deep

ROG ELEGTRONICS LTD

N. JORY Esq. 193 EDGWARE RD, LONDON, W2 1ET. 01-723 6211
CALLERS WELCOME 9-6 MON. TO SAT.

Atso ar 87 TOTTENHAM COURT RD. LONDON w1 | Busftwithyour
TEL: 01-580 3739 oPEN 9—6 MON.—FR!. SAT. 91

R0C PRICE =

£15.10

Horma!
Pce £25 20

OLSON AM-372 16-WATY STEREO AMPLIFIER R
Hera's ¢ raally good amplifier at o realy down-te-earth price -
nearly £7 Jeas than the normal retail valus! Just look at whet
the AM-372 will do for you - reproduce signats from ceramic
or crystol cortridyes, AM and FM tuners. and tepe recordars.
s you outputs for (wo sets of kors. handphones
ape recofders Frequency response is 30 to 20.000 Hz +
3dB. Output % wetts r.m 1. per chenne) music pawer into § ohm
. Pano input 200mY. Tuner input 200mV. Size:
. 317 mgh, 7" deap.

Return-of-post mail order
service from Edgware
Aoad. Orders over {10
post free (UK onty|
Add ZSplorpdp
to orders under £10.

HP terms
avaitabie for calters
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PRACTICAL ELECTRONICS
“SCORPIO” ELECTRONIC
IGNITION SYSTEM

This Capacitor-Discharge Electronic
ignition system was described in the
November and December issues of
Practical Electronics. it is suitable
fer incorporating in any 12V ignition
system in cars, boats, go-karts, etc.,
of either pos. or neg. earth and up to
six cylinders. The original coil,
plugs, points and contact-breaker
capacitor fitted in the vehicle are
used. No extra or special com-
ponents are required.

Helps to promote easier starting
{even under sub-zero conditions),
improved acceleration, better high-
speed performance, quicker engine
warm-up and improved fuel
economy. Eliminates excessive con-

tact-breaker point burning and the-

need to adjust point and spark-plug
gaps with precision.

Construction of the unit can easily
be completed in an evening and
installation should take no longer
than half an hour. A complete
< ! of ¢ is
supplied with each kit together
with ready-drilled roller-tinned
professional quality fibre-glass
printed-circuit  board,  custom-
wound transformer and fully-
machined die-cast case. All com-
ponents are available separately.
Case size T7Hin X  44in x  2in.
approx.

omplete assembly and wiring
manual 25p, refundable on purchase
of kit. Price: £10-50 plus 50p P. & P.

PSYCHODELIC LIGHTING
UNIT Mk. 3

This unit represents a natural pro-
gression from our phenomenally
successful Mk. | and 2 Units. As
before the drive voltage is derived
directly from the amplifier output
or across the speakers. The unit
converts the audio frequency sig-
nals into a three-coloured light
display; the colour depending on
the frequency of the signal and the
intensity on the loudness of the
audio source.

The unit _is constructed on profes-
sionat  fibre-glass printed-circuit
board material and uses_latest full-
wave triac circuitry. There is a
master-level control, together with
independent sensitivity controls for
each channel. The original minimum
ambient light level controls have
been redesigned permitting their
use as faders; allowing dimming
from max. to zero at the turn of a
knob. R.F.l. suppression is now
incorporated as standard as well as
provision for ** Pulse-Flash '
controls. The choice of two inputs
enables operation from both hi
and low power amplifiers.

power |-5kW per channel at

a.c.
Complete assembly built and tested.
Size %in » 7in x 3in. Price £25
carr. paid.

Printed circuit, fibre glas

component placemgm® b} igner) 60p
ZN414 1.C.— £120 [ Board and |.c.—£1-7oN-c. post
—

THE TRIFFIDS ARE GOMING !

Build this really high quality A.M. receiver /

% SIMPLE TO BUILD ‘ % LOW COST
% NO AL NMEN! % NO DRIFT

roIIer-tinned. drilled wit

), Seug
I{om ELEMENT \“\

The Trees Barker Lane

MELLOR BLACKBURN LANCASHIRE

DABAR ELECTRONIC PRODUCTS
98a Lichfield Street, Walsall, Staffs. WSI 1UZ
TELEPHONE: WALSALL 34365 TELEGRAMS : DABELEC Walsall Staffs.

7 Segment LEDs

These are full spec. devices from a famous manufacturer. The display
size is just over § inch giving readability at about 12 feet distance. The
display is cast in clear epoxy resin and mounted in a 14 pin DIL package,
fully compatible with all good quality sockets and VERO. The uniti s
driven between a 7447 and the 5 volt line.

Prices: | off £3-00, 4 off £2-50, 6 off £2-35. Quantities above 8 £2-15
each. In all cases please add 12p P. & P.

BYLIOOD

ELECTRONICS
You may telephone your 181 EBBERNS ROAD, HEMEL HEMPSTEAD, HERTS,
order and pay by Access. 0442 62757

Irs

FREE

ELECTRONIC COMPONENTS CATALOGUE
PHONE NOW FOR YOUR COPY 037-42 79033
———\

or write to:

MAPLIN ELECTRONIC SUPPLIES
P.0. BOX 3, RAYLEIGH, ESSEX

No s.a.e. needed!

g HERE ARE JUST A FEW OF THE
L K THOUSANDS OF LOW-PRICED
[ 4 ITEMS IN THE CATALOGUE.

EVERYTHING GUARANTEED BRAND NEW MARKED BY MANUFACTURER

High-gain low-noise Until further notice

siticon NPN 11p| Price rReDUCED |

BC109C .............. Sasee [ 8 PIN DIL OP p\‘ /
| /

115-Watt
Power Transistor
2N 3055

SPECIAL [IC. for organ
bullders, 7 stage frequency
divider in 1, 14 pin TTL
package £2.43 or special
brice for pack of 12, £25.

y not ask us fo slip a data sheet
with your catalogue

Postage and packing FREE in UK. But we have 1o ask you fo send a 10p
handling charge with order under 50p.

HOW TO MAKE THE
‘DIGITRONIC’ SOLID-STATE
DIGITAL CLOCK USING

JUST 30 BITS: No T £as/Ly

Full instructions in this month's issue for
versions with either four or six figures

PLUS A

FREE 6" X 3" TRANSFER
SHEET OF LABELS FOR
AUDIO EQUIPMENT

Easy to apply and ideal for an impressively
professionat finish.

And many other constructional features, including
directions for making an electronic maze that
will keep everyone amused for hours.

Its cost? Around £2.

ALL IN THE MARCH ISSUE | ON SALE NOW 20p

PRACTICAL WIRELESS
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YATES ELECTRONICS

(FLITWICK) LTD.

ELBTOW STORAGE DEPGT
KEMPSTON HARDWICK

BEDFORD

RESISTORS
4W Iskra high stability carbon film—very low noise—capless construction.

&W Mullard CR25 carbon film—very small body size 7'5 x 2:5mm.
W 2%, ELECTROSIL TRS

Power Values Price

watts Tolerance Range avatlable 1-99 100 4+

(A 470-22MQ £24 Ip 0-8p

+ 10%, 3-3Mp-10MQ El2 Ip 0-8p

2% 10Q-1Mg E24 3:5p 3p

109 19- 390 €12 ip 0.8p

5%, 470-1M@Q 12 Ip 0-8p

4 10% 1a-l0Q EI2 6p 5.5p

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

DEVELOPMENT PACK I
0-5 watt 5% Iskra resistors 5 off each value 47Q to IMQ.
E12 pack 325 resistors £2-40, E24 pack 650 resistors £4.70.

POTENTIOMETERS

Carbon track 5k} to 2MQ, log or linear (log £W, lin ¥W).
Single, 12p. Dual gang (stereo), 40p. Single D.P. switch 24p.

SKELETON PRESET POTENTIOMETERS

Linear: 100, 250, 5000 and decades to SMQ.
mounting (01 matrix).
Sub-miniature 0-1 W, 5p each. Miniature 0-25W, 6ép each.

Horizontal or vertical P.C.

TRANSISTORS
ACIO7 1Sp  AFI25 20p BDI32 75p A QC28 50p 2N3702 13pd
ACI26 I12pg AFi26 20p BDI33 75p OC35 50p 2N3703 12p
ACI27 12 AFi27 20p BFII5S 25p OC42 12p 2N3704 13pd
> ACI28 12 AFI39 32 BFI73 20p OC44 12p 2N3705 12p
ACI3] 12, AFI78 32p BFI77 28p OCA45 11p | 2N3706 !lp
AC132 12 AFI80 40p BFI78 32p OC70 12p | 2N3707 I2p
J'ACWG 12 AFIBI 40 BFI79 32p OC7I 12p | 2N3708 10p
ACI187 22p8 BCIO7 9 BFIBO 32p = OC72 12p/ 2N3709 1Ip
ACIS8 22p BClo8 9p@ BFI8I 31p OCBI 12p | 2N37t0 IIp
ADI40 50p  BCI09 9pf BFI94 15p OC82D 12p | 2N3711 1lp
ADI49 45 BCi47 13p BFI9S 15p  2N2904 20p i ,2N4062 12p
ADI6I 33 BC148 13p  BFIS7 15p @ 5N2926R 9p § 40360  35p
ADI62 36, BC149 13p | BF200 3208 5000 oo ff 40361 35p
Al;“; %0 BCIS7 14p | BFYSO 20p _ 5.5 .0 9” 40362 40p
Aflle Mdl BCise 14p  BFYSI 20p @ 3N352e; @ 40408  40p
AFi17 20§ BCIS® 14p | BFYS2 20p lop§l ZTX302 15p
AFI17 38p ' BCIS7 21p 7 BUIOS 225p | 2N3054 58p | ZTXS500 I5p
AFI24 22p  BDI3! 75p OC26 45p  12N3055 60p  ZTX50220p
ZENER DIODES IRE WOUND POTS, 3W, 0, 15,
400mW 5% 3-3V to 30V, 12p. 500 and decades to 100k 2, 35p.
DIODES
RECTIFIER SIGNAL
BY127 1250V 1A 12p OABS 7p
BZVI0 800V 6A 25p OA%0 Sp
BZYI3 200V 6A 20p OA91 5p
IN4001 50V 1A 7p 0A202 7
IN4004 400V 1A 8p IN41 48 5p
IN4007 1000V 1A 10p BAIl4 8p
BRUSHED ALUMINIUM PANELS THERMISTORS
12in x 6in=15p; 12in x 24in=10p; 9in x 2in=7p| VAI0555 15|
Nl
SLIDER POTENTIOMETERS VA 5e
86mm x 9mm X 16mm, length of track 59mm. R53 /“'35
SINGLE 10K, 25K, 100K log. or lin. 40p.
DUAL GANG, 10K + I0K etc. log. or lin. 60p. COMPACT

150/63, 220/40, 470/25, 680/16, 1,000/10, 1,500/6-3, 12p. - 220/63, 470/40, 680/25,
1,000/16, 1,500/10, 2,200/6-3, 15p. 330/63, 6B0/40, 1,000/25, 1,500/16, 2,200/10,
3,300/6-3, 4,700/4, 18p.
SOLID TANTALUM BEAD CAPACITORS 12p
0-1uF 35V 2-2ufF 35V 22uF 16V
0-22uF 35V 4FuF 35V 33uF 1oV
0-47uF 35V 68uF 25V 4TuF 6.3V
1-0uF 35V 10uF 25V 100uF 3V
ELECTROLYTIC CAPACITORS Miniature P.C. mounting 5p each.
(uF/V): 10/12, 50/12, 100/12, 200/12, 5/25, 10/25, 25/25, 100/25.
VEROBOARD JACK PLUGS AND SOCKETS
i 015 screened 18p 2'5mm insulated 8p
24 % 3% 12p \6p Standard insulated 12p  3:5mm insulated 8p
23 x5 14p 24p | Stereo screened 35p 3:5mm screened 13p
g ’; ?j* ;;: %;P Standard socket 15p %-gmm so::e( gp
P ereo s | ‘5mm socket
A7 %24 sp 57%p St ocket 8p ]
17 x3% 100p 78p | D.I.N. PLUGS AND SOCKETS
17 %5 {plain) o 81p | 2 pin, 3 pin, 5 pin 180°, 5 pin 240°, 6 pin
17 %33 (plain) — 60p | Plug 12p. Socket 8p.
17 %24 (plain) — 42p | 4 way screened cable, 15p/metre.
24 x5 (plain) — 12p | 6 way screened cable 22p/metre.
24 x 33 (plain) — tip
Pin insertion tool 52p S52p
Spot face cutter 42p 42p BATTERY ELIMINATOR £1-50
Pkt. 50 pins 20p 20p | 9V mains power supply. Same size as PP9 battery.
LARGE (CAN) ELECTROLYTICS
1600uF 64V 74p 2500uF 64V 80p 4500uF 16V 50p

KNOB FOR ABOVE 12p.
FRONT PANEL 65p.

CASSETTES—IN
PLASTIC LIBRARY

18 Gauge panel 12in x 4in with slots cut for use} BOX Draw the ptanned circuit onto a copper laminate board with the P.C. Pen, allow to
with sl|gler pots. Grey or matt black finish com-| C90 65p | dry, and immerse the board in the etchant. On removal the circuit remains in high
plete with fixings for 4 pots. Ci20 85p | relief.

e

PACKING
ORDERS UNDER €2,

C.W.O. PLEASE, P

PLEASE ADD 10p

tains data sheets for most of the
be sent free on request.

Catalogue which
components |ifted will
10p stamp appreciated.

OPEN ALL DAY SATURDAYS

MULLARD POLYESTER CAPACITORS €296 SERIES
400V: 0-001uF, 0-001SuF, 0-0022uF, 0-0033uF, 0-0047uF, 2ip. 0-006BuF, 0-01uF,
0-015uF, 0-022uF, 0-033uF, 3p. 0-047uF, 0 068uF, 0'1uF, 4p. O-15uF, 6p. 0-22uF, 7ip.
0-33uF, 11p. 0-47uF, 13p. b
160V: 0-01 uF, 0-015uF, 0-022uF, 0-033uF, 0:047uF, 0-068uF, 3p. 01 1F 34p. O-15uF 44p.
0-22uF, Sp. 0-33uF, 6p. 0-47uF, 7ip. 0:68iF, I1p. [-OuFgiip.

MULLARD POLYESTER CAPACITORS C280 SERIES

250V P.C. mounting: O0-0IuF, 0-0154F, 0-022uF, 3p. 0-033uF, 0-047uF, 0-068uF,
31p. O-1uF,4p. 0-15uF, 0-:22uF, 5p. 0-33uF, 63p. 0 47uF, 8{p. 0-68uF, I1p. I-0uF, 13p.

v

|-SuF, 20p. 2-2uF, 24p. .

¥
CERAMIC DISC CAPACITORS

MYLAR ﬁLM CAPACITORS |00V
100pF to®0,000pF, 2p each.

0-001uF, 0-002uF, 0-00SuF, 0-01:F, 0-02uF,
24p. 0-04uF, 0-05.:F, 0-068uF, 0-1uF, 3ip.

(E:LECF;r:hJoGLEYSTIC CAPACITORS—MULLARD O15/6/7 RANGE REPLACES C426,
457 o

(1uF/v) 1-0/63, 1-5/63, 2-2/63, 3-3/63, 47/63, 6-8/40, 10/25, 10/63, 15/16, 15/40, 15/63,
22/10,22/25, 22/63, 33/6°3, 33/40, 47/4, 47/10, 47/25, 47/40, 47/63, 68/63, 68/16, 100/4,
100/10, 100/25, 100/40, 150/63, 150/16, 150/25, 220/4, 220/10, 220/16, 330/4, 330/10,
470/6 3, Sp each. 6B/63, 150/40, 220/25. 330/16, 470/10, 680/6:3, 1,000/4, 9p. 100/63,

2800uF 100V  £2:60
16V 50p

4500uF 25V £1.68

2500uF 40V 74
i 5 5000uF 50V £1:10

2500uF 50V 58p 3200uF
HIGH VOLTAGE TUBULAR CAPACITORS—1,000 VOLT
0-0luF 1 0-04

m p TuF 13p 0:22uF 20p

0:022uF 12p 0-iuF 13p 0-47uF 22p
POLYSTYRENE CAPACITORS 160V 2%
10pF to 1,000pF E12 Series Values 4p each.

SMOKE AND COMBUSTIBLE GAS DETECTOR—GDI £1
The GDI is the worlds first semiconductor that can convert a concentration of gas
or smoke into an electrical signal. The sensor decreases its electrical resistance when
it absorbs deoxidizing or combustible gases such as hydrogen, carbon monoxide,
methane, propane, alcohol, North Sea gas, as well as carbon-dust containing air or
smoke. This decrease is usually large enough to be utilized without amplification.
Full details and circuits are supplied with each detector.

PRINTED BOARD MARKER 97p

LARGE RANGE

ITT/TEXAS

ICs NOW IN STOCK

PRICES ARE CALCULATED ON TOTAL NUMBER ORDERED REGARDLESS OF MIX

1-11 12-24 25-99 1004 , 7447 175 170 165 160 74118 100 85 75 65

[ AP P p p 7448 175 170 165 160 74121 43 38 35 30
7400 20 18 14 14 7450 20 18 16 14 74124 210 180 160 130
7401 20 _ 18 16 14 7451 20 18 16 14 74141 100 95 90 85
7402 20 18 16 14 7452 20 18 16 14 74145 150 145 140 135
7403 20 18 16 14 7453 20 18 16 14 74150 330 285 260 210
7404 20 18 16 14 7454 20 18 16 14 741514 110 95 90 85
7405 20 18 16 14 7460 20 8 16 14 74153 120 115 110 100
7406 56 48 37 30 7470 38 32 27 23 74154 200 190 180 170
7407 56 48 37 30 7472 34 30 27 21 74155 150 125 100 85
7408 36 28 20 20 7473 40 37 30 27 74156 130 120 100 80
7409 36 28 20 20 7474 40 35 30 25 74159 130 120 110 90
7410 20 18 16 14 7475 60 56 52 50 74180 155 135 120 100
7411 23 21 20 20 7476 40 36 31 30 74190 195 185 180 175
7412 36 3 28 24 7480 80 75 70 65 74191 195 185 180 175
7413 34 3 28 22 7481 125 120 115 1o 74192 200 180 165 150
7416 45 38 3 n 7482 87 75 70 65 74193 200 180 165 150
7420 20 8 16 14 7483 100 95 90 85 74196 200 180 165 150
7421 36 3 28 23 7484 110 106 104 100 74197 160 150 145 140
w8 % Blsm @/ % 8 %

0 7486 5 40
7427 4 s 36 34 7490 75/ 70 65 55 LlNEAR ICs
7428 50 45 40 3 T491A 100 90 80 75 709 14 pin DIL n
7430 20 18 16 14 7492 75 70 65 90 741 8 pin DIL 34
7432 40 36 2 25 7493 80 70 65 55 74) 14 pin DIL 18p
7440 20 18 16 14 7494 85 80 75 70 723 14 pin DIL 90p
T441A 80 76 70 66 7495 85 80 75 70 747 14 pin DIL 80p
7442 80 76 70 66 7496 100 95 90 85 748 8 pin DIL ) 34p
7443 100 96 94 90 74100 150 245 240 235 DIL sockert, 14 pin and 16 pin tép
Practical Electronics March 1973 265



TYPE 3015F Reads 0-9 and decimals
HARLOW’ ESS Ex (Data Sheet on request)
(formerly C. R. HADLEY) Add 5p P. & P. Price list $.A.E. |TIL 208 LIGHT EMITTING DIOD
TEXAS INST. k
HARLOW 37739 No callers please. ONLY £1-50 ||Medeby TERASINST. (Red) 35
All our stocks are brand new with money back refund [ VEROBOARD o1
. 1o -
|BD116  78p | OC44 13p | TIP33A  95p | 2N3711  10p _ Matrix  Matrix
RANSISTORS BDIN 30| UG 1p| TIPSIA #180 | d0dsi  4gp | 16 DI Socket 820 17p 23p
ACL07  15p | AL102  59p|BDI30  46p|OCi1® 1 18p { 40636 55p | Driven by 7447 oin 25p 25p
ACI26 - 1lp| AL103  49p|BD131  59p| OC72 24p | 3iin 25p 25p
AC127 T1lp| U103 85p|BFI1v4  15p| OC8I 26p | oin 30p 20p
\Eizs gp U1 an BFY30r _15p [ 0C8ID 25p | SUPER LOW :’Z;g‘é’i"t'((emgl"" ) 20
176 L26p 2107 p|BFYS1 2p | OC83 47 cro Lt
ACI41K  20p | BC108 8p IHY‘\:‘;\ 'hp 6C170 '6‘ 10p | DIODES PRICED LINEAR I.C'S Pin insertion Tools (-1 and 15 matrix)
AC142K  20p | BCI09 Bp|31:0402 _18p | 0C200 3 20p { IN4001 4p | 3014 Tove 49p | 2t 55
:B}-ﬂo :gp :1;0164 8p MEQ404 5§ 49p | IN4002 DIL 45p —— ———————F 3=
M p| BC168 p| MFE4401 12p 1N 1003 Tog4 28p
\D]v.l\uasp BC169 1p| ME4102 12p | IN$001 DIL 30p SLIDE POTENTIOMETERS
AD162 BCI182LE . 8p|ME6002 1l4p o(y‘l 12p | 0AQ0 ToYy 87p F K
1R s 58w, TRACK
P14 18p | BCISSLG 8p|MES101  14p| OC35 biL 80p SINGLE GANGED, LOG or LIN
F115 15p 1" BCIR4L 8p|ME#102  15p | OC36 To9% “35p 1k to IM. 40p each.
AF116 15p g MP8111  32p| TIP29A 0202 DIL 34p TWIN (! \\(,‘ED LOG or LIN
AFIYY 15p MP8311 34p | TIP30A 9p | 1844 8p in DIL 4p o 50
- — = MP8513  45p | TIP31A 10p | IN4148 DIL op |
CAPACITORS 041 ,E"_TIP"“‘\ 69p | 22 10p | WoO2 To%y 38p SUPER PACKS
MULLARD POLYESTER CAPACITORS C280 SERIES VOLUME CONTROLS ) .
250V P.C. mounting: 0-01uF, 0-015uF, 0-220F, 3p. 0033, F, 0-047uF, 0-0s8uF, 83p.0-1ul’, 4p. | Potentiometers . Pack of 10 Pack of 25
o-:spv 0220, 5p. 0-33u 1, 83p. 0-47u 1, 83p. 0-6821%, 11p. 1-0u1, 13p. 1-5uF, 20p. 2 2 F, 24p. {art|o::£;ack 300 0 to22M B l(ﬁ‘?mwked 50p IP;:)I;S
- — - — Og or Linear
MULLARD POLYESTER CAPACITORS C296 SERIES Single 12p.  Dual gang (stereo) 40p. but teyted Pack of 10
400V 1 0-001 1, 0-00151F, 0-0022ul, 0-0033uF, 0:0047ul, 2§p. ooommr oomr 0-015uF. | Bingle type with D.P. awitch 12p extra. S TNONTn BC108 50p
0220 F, ooq«,lr 3p, 0-047 1, 0-0RR;(F, 0 121%. 4p. 0-1541F. 6p. 0-2: 0. 033uF. 11p. | RESISTORS ("r—“";'r'::d) ncu;jl u )
(Plastic can
o b GIF, 0013ur, 0 2340, 0-033uF, 0-047LE, 0 068K, 3p. O1uF B5p. 0-1oF. 41p. S o 30p each P ant
0-22uF, 39. 0314, 8p. 04742, 74p. 0-68uF, 11p. 1 04F, 13p. ange 570 to 10 M0 type TRo) 161 ADIp
e triple rated }-1-1, tin oxide X 2% A(l o &8 “’l ’8 1-% : 54p
CTROLYTIC CAPACITORS—MULLARD C426 SERIES 6p each | ol o 01 Mg, 3p oachff 1" 13p| 1 H
(uFV) 10/2-5, 2 80/2:3, 160/2 3, 320/2 5, 300/2:5, 8/4, a»u 64/4, 125/4, - .10/4 400/4, 10 plus 11p( 7 v i
6:4/64, 25/6-4, 50/ 100/6-4, 200/6 20/6-4, 4/10, 16/10, 32/10, 64/10, 125/10, 200/10, | SLIDE SWITCH 100 plu< 9 * ~BC10% !
25116, 10/16, 20/16, 40/16, 80/16, 125/16, 1-6/25, .4/25, 5. 30725, 80723, 1/40, | SPST 10p each. D.P.D.T. 12p each. ——— (109 |
4140, 840, 16/40, 32/40, 30/40, 0-64/64, 2-3/54. 3/, 10/»4 20/4, MINFATURE NEON LAMPS [ | Pag:k of 10 50 10 3 |
N B S 2N2926G p A10-99
'MULLARD C437 SERIES 240V or 110V 14 5p. 5 plus 43p eachf | ™ 4 iod hut | 100 plus f
230/16, 400/10, ')40/h 4, %00/4, 1,000/2-5, 9p. 100/64, 160/40, 250/23, 400/11, | CARBON SKELETON i [ BC 187L 4.4+
/4, 1,000/64, -5, 12p. 160/6 o/ 0, 400/2-5, 630/ 16, 2,000/4, 1,000/10, | PRE-SETS o 9 T
. 200/2-5, 15p. ')O)M 400/40, 540/25, 3,200/4, 1,000/16, 1.600/10. 2.500/6 4 | 8n a]lhlghquallh type PR, llnearonl' Unmarkesd but fully 10 plus
4 ,000/2-5, 18p. 1000, 2200, 4700, IK, o tested : i —
— — - — | 10K, 92K, 47K, 100K , 290K, 474K 1M1 IN3055 Pack of 10
Miniature Fixed Ceranic Plate 3p cach. UM, 4M7, 10M Verticalor horlion(a[ -4 30p Plastic BC10%
Preferred values from 1-8pf to 10,000p{. mo\mting, 8p el plus 25p 50p

PRINTED CIRCUIT KIT

BUILD 50 INTERESTING PROJECTS on s PRINTED CIRCUIT CEASSIS with
PARTS and TRANSISTORS from your SPARES BOX

CONTENTS: (1) 2 Copper Laminate Boards 4}in X24in. (2) 1 Board for Match-
box Radio. (3) 1 Board for Wrlstwatch Radio, etc. (4) Resist. (5) Resist 8olvent.
(8) Etchant. (7) Cleanaer/Degreaser. (8) 16-page Booklet Printed Circuits for Amateurs.
{9) 2 Miniature Radio Diala SW/MW/LW. Also free with each kit: (10) Essential
Deslgn Data, Clrcuits, Chassis Plans, ete. for 50 TRANSISTORISED PROJECTS.
A very comprehensive selection of clrcuits to suit everyone's requirements and
constructional abillty. Many recently developed very efficient designs published for

the first time, including 10 new clrcuits.
EXPERIMENTER’S
PRINTED CIRCUIT KIT
60p
Postage & Pack. [0p (UK)
Commonwealth:
SURFACE MAIL 15p
AIR MAIL 60p
Australia, New Zealand,
South Africa, Canada

(1) Crystal Set with biased Detector. (2) Crystal et with voltage-quadrupler detector.
(3) Crystal 8et with Dynamic Loudspeaker. (4) Crystal Tuner with Audio Amplifiér.
(56) Carrier Power Conversion Receiver. (6) 8plit-Load Neutralised Double Reflex.
(7) Matchbox or Photocell Radio. (8) “TRI-FLEXON'" Triple Reflex with self-
adjusting r tion (Patent Pending). (9) Solar Battery Loudspeaker Radio.
The smallest 3 designs yet offered to the Home Cons'ruclor anywhere in the World.
3 Subminiature Radio Receivers based on the "Triflexon™ circuit. Let us know
it you know of a smaller design published anywhere. (10) Postage Stamp Radio.
Bize only 1-62In x 0-95in X 0-25in. (11) Wristwatch Radio 1-15in x 0-80in x 0-55in. (12)
Ring Radio 0-70in x 0-70in X 0-55in. (13) Bacteria-powered Radio. Runs on sugar or
bresd. (14) Radlo Control Tone Receiver. (15) Tranaistor P/P Amplifier. (16) Inter-
com. (17) 1-valve Amplifier, (18) Reliable Burglar Alarm. (19} Light-Seeking Animal,
Guided Missile. (20) Perpetual Motion Machine. (21) Metal Detector. (22) Transistor
Tester. (23) Human Body Radiatlon Detector. (24) Man/Woman Discriminator.
(25) 8ignal Injector. (26) Pocket Transceiver (Licence required). (27) Constant
Volume intercom. (28) Remote Control of Modela by Induction. (29) Inductive-Loop
Transmitter. (30) Pocket Triple Reflex Radio. (31) Wristwatch Transmitter/Wire-less
Mlcrophone. (32) Rain Alarm. (33) Ultrasonic Switch/Alarm. (34) Stereo Pre-
i amplifier. (35) Quality 8tereo Push-Pull Amplifier. (36) Light-Beam Telephone

“‘Photophone”. (37) Light-Beam Transmitter. (38) 8ilent TV Sound Adaptor. (39)

ltrasonic Transmitter. (40} Thyristor Drill 8peed Controller. Plus 10 Photoeiectric

ircuits, 8imple Alarms, Long Range Alarms, Projector Modulators, ete.

YORK ELECTRICS, Mail Order Dept.
335 BATTERSEA PARK ROAD, LONDON, S.W.11

Send a §.4.E. for full details and a brief description of all kits and Projects.

Now available from one company are complete kits for

many of the articles published in the Electronics, Radio
TV Journals. Examples of our range are:

SCORPIO IGNITION SYSTEMS (P.E. Nov. 1971),

£9-50. This kit includes all the parts for the assembly of

this popular and reliable system. The hardware and

instruction data are included

ELECTRONIC PIANO (P.E. Sept. 1972), We can

supply the various sections for this article in kit form.

Power supply, price £6-60. Preamp and Tremolo £3-20.

Main Amplifier (less speakers) £3-30. (3 Pitch boards £39-50

(less inductors).

DRILL SPEED CONTROLLER (E.E. Aug. 1972). Kit

consists of resistors, rectifiers, thyristor and tag board as

specified in the article, price £1-05. Kit with M,K. box,

plate and switch, price £2:05.

LIGHT DIMMER. Kit contains all parts including circuit

and construction data, 480 watts, fully suppressed, price

We shall also be offering kits for most articles published

in the P.E. and other popular electronics magazines and

will be pleased to quote prices.

Al kits sent Post FREE.

Send for details of all other kits available (please enclose

Y ELECTROKIT

12 Lauderdale Road, London, W.9
Telephone 01-286 001 |
Mon.-Fri. 9.30-5.30  Thurs. 9.30-6.30
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SUPERSOUND 13 HI-FI
MONO AMPLIFIER

A superb solid state
audio amplifier. Brand

new components
throughout. 5 ailicon
transistors  plus 2

power output transis-
tors in push-pull. Full
wave rectification.
Output approx. 13W
r.m.8. into 8 ohm.
Frequency  response
12Hz—30KHz + 3db.
Fully integrated pre-
amplifier stage with
separate Volume, Bass boost and Treble cut controls.
Suitable for 8-15 ohm speakers. Input for ceramic or
crystal cartridge. Bensitivity approx. 40mV for full
output. Bupplied ready built and tested, with knobs,
escutcheon panel, input and output plugs. Overall aize
8in high x 6ln wide x 7fin deep. A.C. 200/250V.

PRICE £10-50 %4 ¥

A.c. maios
200-240 volts.
Using heavy
duty fully
isolated
mains trans-
former with

DE LUXE STEREO AMPLIFIER

tull wave
rectification
giving ade-

quate snioothing
with negligible bum.

Valve line up:—2Xx
ECL86 Triode Pentodes.
3~ EZ80 as rectifier. Two dual potentiometers are

provided for bass and treble control, giving bass and
treble boost and cut. A dual volutne control is uaed.
Balance of the left and right hand channels can be
adjusted by means of a separate “'balance’’ control fitted
at the rear of the chassis. Input sensitivity ia approxi-
mately 300m/v for full peak output of 4 watts per channel
(8 watts niono), intc 3 ohm speakers. Full negative
feedback in a carefully calculated circuit, allows high
volume levels to be used with negligible distortion.
Supplied completc with knobs, chassis size 11in. w x 4in. x.
Overall height including valves 5in. Ready bullt and
tested to a high standard. Price £8-92, P& P, 45p.

NEW! POWER SUPPLY UNIT

200/240V A.C. input. Four switched tully smoothed D.C.
outputs giving 6V and 74V and 9V and 12V at 1 amp
continuous (1} amp intermittent).

Fitted insvlated output terminale and pilot lamp indicator.
Hammer finish metal caze, overall size 6" x 3" x 21"

Buitable for Transistor Radios, Tape Recorder‘!,
Amplifiers, etc., etc. Ready built and tested.
P. & P.

PRICE £4°5

BLACK ANODISED l6g. ALUMINIUM HEAT SINKS.
For TO3, complete with mica’s and bushes. Bize 2fin X
3in approx. 28p pair. P. & P. 5p.

35p.

LIMITED NUMBER! COILED SPRING BACK TELE-
PHONE CABLE. Closed approx. 10°, extends to 36"
4 core or 6 core. 25p each. P. & P. 5p. 5 or more post free.

SPECIAL OFFER! MAINS TRANSFORMER. 200/240V
A.C. input. 35V at 1§ amp A.C. output. Overall size
23" x 23" x 3" approx. Suitable for drop through or
vertical mounting. 90p. P. & P. 30p.

BRAKD NEW MULTI-RATIO MAINS TRANSFORMERS.
Glving 13 alternatives. Primary: 0-210-240V. Secon-
dary combinations: 0-5-10-15-20-25-30-35-40-60V half
wave at 1 amp or 10-0-10, 20-0-20, 30-0-30V, at 2 amps
full wave. 8ize 3inL ¥ 3{inW x 3inD. Price £1-85.
P. & P.30p.

MAINS TRANSFORMER. For transistor power supplies.
Pri. 200/240V. Sec. 9-0-9 at 500mA. 85p. P. & P. 13p.
Pri. 200/240V. 8ec. 12-0-12 at 1 amp. 85p. P. & P. 13p.
Pri. 200/240V. Sec. 10-0-10 at 2 amp. 21-45. P. & P. 30p.

GENERAL PURPOSE HIGH STABILITY TRAN-
SISTOR PRE-AMPLIFIER, For P.U. Tape, Mike,
Quitar, etc., and suitable for use with vaive or
transistor equipment. 9- 18V. Battery or from H.T.
line 200/300V. Frequency response 15Hz-25KHz.
Gain 26dB. 8olid encapsulation size 13 x 1} x }in.
Brand new — complete with instruetions. Price
88p. P.& P.13p.

4-SPEED RECORD PLAYER BARGAINS
Mains models. All brand new in maker’s packing,
LATEST B.S.R. C109/C120 4-SPEED AUTOCHANGER.
With latest mono compatible cartridge £6-97, Carr. 50p.
With stereo cartridge £7-97, Carr. 50p.
Garrard SP25 Mk. II¥ with heavy precision machined die
cast turntable. $10-95. Carr. 50p.

SPECIAL BARGAIN OFFER!

PRECISION ENGINEERED PLINTHS
Beautifully constructed in heavy gauge ''Colorcoat™
plastic coated steel. Resonance free. Designed to take
Garrard 1025, 2000, 2025TC, 2500, 3000, 3500, 5100,
8p25 1 and III, BL65B, AT60, etc., or B.8.R. C109,
C129, A21, etc. Black leatherette finish. Size 12¢in X
14iIn X S}iln high (approx. 74in high, including rigid
amoked acrylic cover).
mokedacryliecoven.  NOW ONLY £4.50
LATEST ACOS GP81/18C Mono Compatible Cartridge with
t/o stylus for LP/EP/78. Universal mounting bracket.
£1-50. P. & P. 8p.

SONOTONE §TAHC COMPATIBLE STEREOQ CARTRIDGE
T/0 stylus. Diamond Stereo LP and Sapphire 78. ONLY
£250. P. & P. 10p. Also available fitted with twin
Diamond T/O stylus for Stereo LP. £8. P. & P. 10p.
LATEST RONETTE T/O Stereo Compatible Cartridge for
EP/LP/Stereo/78. 2163, P. & P.10p.

LATEST RONETTE T/0 Mono Compatible Cartridge for
EP/LP/78 mono or stereo records on ono equipment.
£2150. P. & P.10p.

QUALITY RECORD PLAYER AMPLIFIER MK II
A top-quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, ELS4,
and rectifier. Separate Bass, Treble and Volume controls.
Complete with output transiormer matched for 3 ohm
speaker. 8ize 7in. w. % 3d. ~ 6h. Ready builtand tested.
PRICE 2395, P. & P. 40p. ALSO AVAILABLE
mounted on board with output transformer and speaker
ready to fit cabinet below. PRICE £5:25. P. & P. 50p.
DE LUXE QUALITY PORTABLE R/P CABINET MK I1
Uncut motor board size 14} x 12in., clearance 2in. below,
5tin. above. Will take above ampiifier and any B.8.R. or
GARRARD changer or Single Player (except AT60 and
8P25). Size 18X |5x8in. PRICE £4-75. P. & P. 50p.

SPECIAL OFFER!!
HI-FI LOUDSPEAKER SYSTEM

Beautifully made teak finish enclosure with moat
attractive Tygan-Vynair front. 8ize 16}in high
x 104in wide~ 53" deep. Fitted with E.M.I.
Ceramic Magnet 13inx8in bass unit, two H.F.
tweeter unite and crossover. Power handling 10W.
Avaijlable 3, 8 or 15 ohm impedance.

Our Price £8°40 c,.. o5

CABINET AVAILABLE SEPARATELY
£4-50. Carr. 60p.
Also available in 8 ohm with EMI 13in x 8in. bass
speaker with parasitic tweeter. £8-50, Carr. 635p.

LOUDSPEAKER BARGAINS
5in 3 ohm £1-05, P. & P.15p. 7 x 4in30hm £1-15, P. & P.
20p. 10 x 6in 3 or 15 ohm £1:980, P. & P. 30p. E.M.I.
8% 5in 3 ohm with high tlux magnet 21-62, P. & P. 20p.
E.M.I. 13} x 8in with high flux ceramic magnet with
c tweeter 3, 8, or 15 ohm #8-20. P. & P. &

HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

NEW FURTHER IMPROVED MODEL

HIGHER OUTPUT AND INCORPORATING
HIGH QUALITY READY DRILLED FIBRE
GLASS PRINTED CIRCUIT BOARD WITH
COMPONENT IDENTIFICATION CLEARLY

MARKED FOR EVEN FEASIER CON-

STRUCTION

A really first-class Hi-Fi Stereo Amplifier Kit. Uses
14 transistors including Silicon Transistors in the firat
five stages on each channel resulting in even lower noise
level with improved sensitivity. Integrated pre-amp
with Bass, Treble and two Volume Controls. Suitable for
use with Ceramic or Crystal cartridges. (Very simple
to modify to suit magnetic cartridge—instructions
included).” Output stage for any speakers from 0 to 15
ohme. Compact design, all parts supplied including
drilled metal work, high quality ready drilled fibre
glass printed circult board, smart brushed ancdised
aluminium front panel with matching knobs, wire, solder,
puts, bolts—no extras to buy. Simple step by step
inatructions enable any constructor to build an amplifier
to be proud of. Brief specificatlon: Power output 14W
r.m.s. per channelinto 5 ohms. Frequency response £ 3dB
12-30,000Hz. Sensltivity better than 80mV into 1IMQ.
Full power bandwidth + 3dB 12-15,000Hz. Bass boost
approx. to -+ 12dB. Treble cut approx. to —16dB.
Negative feedback 18dB over inain amp. Power require-
mente 35V at 1-0 amp. Overall size—12" wide ~ 87 deep
x 24" high.
Fully detalled 7-page construction manual and parts llst
free with kit or send 18p plus large 8.A.E.
PRICES AMPLIFIER KIT, 21050 P. & P. 15p.
(Magnetic input components 30p extra)
POWER PACK KIT, P. & P. 30p.
CABINET, P. & P 30p.
{Post Free if all units purchased at same time). Full atter
sales service. Also available ready built and tested,
£20-50. Post Free.
Note: The above amplifier is suitable for feeding two
mono sources inlo inputs (eg. mike, radio, lwin record
decks, ete.) and will then provide mixing and fading
facilities for medimm powered Hi- Fi Discotheque use, elc.

3-VALVE AUDIO

AMPLIFIER HA34 MK II
Designed for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chansis, size 7¢in w. x 4in. d. x
43in. b. Incorporates ECC83,
EL84, EZ80 valves. Heavy
duty, double wound mains
_|transformer and output trans-

parasi 0p.
E.M.I. 13 x 8in, 3 or 8 or 15 ohm with two inbuilt tweet
and crossover network £4-20. P. & P. 30p.

BRAND NEW. 12in 15w H/D Speakers, 3 or 15 ohm.
Current production by well-known British maker. Now
with Hiflux ceramic ferrobar magnet assembly £6-75,
Guitar models: 25w £6-75, 35w £8-50. P. & P. 38p each.

SPECIAL OFFER!

LIMITED XUMBER OF BRAND
NEW ELAC 10" TWIN CONE
LOUDSPEAKERS. With large
ceramic magnet and plasticised
cone surround. 8 ohm impedance.

2275, P. & P. 25p.

12in “RA” TWIN CONE LOUDSPEAKER

10 watts peak handling. 3, 8 or 15 ohm, £2-20, P. & P.30p.
35 ohm SPEAKERS 3°. ONLY 83p. P. & P. 13p.
“POLY PLAKAR” WAFER- ., WIDE RANGE
ELECTRO-DYKAMIC SPEAKER
Size 113in X 144in X 1 /in deep. Weight 1902.
Power handling 20W r.m.s. (40W peak). Impedance
8 ohin only. Response 40Hz-20kHz. Can be mounted
on ceilings, walis, doors, under tables, etc., and used with
or without bafe. Send 8.A.E. for full detalls. Only
£25-95 each. P. & P. 25p.

VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 84 in. wide. Usually £1'75 yd., our price 76p yd.
length. P. & P.15p per yd. (min. 1 yd.). 8.A.E. for

samples.
HI-FI STEREO HEADPHONES

HANDBOOK OF TRANSISTOR
EQUIVALENTS and SUBSTITUTES
A must for servicemen and home con-
structors, Including many 1000’s of British,
U.S.A., European and Japanese transistors.

Adj dband with comfortable flexifoam ear-
muffs. Wired and fitted with standard stereo }in jack
plug. Frequency response 30-15,000Hz. Matching

impedance 8-16 ohms. Easlly converted for mono. PRICE
22-95. P, & P. 15p.

vy iy =Ty wvero g
HIGH IMPEDAKCE CRYSTAL STICK MIKES. OUR
PRICE £21-05. P. & P. 8p.

CENTRE ZERO MINIATURE MOVING COIL METER.
100uA for balance or tuning. Approx. size lin x lin

former matched for 3 obm
apeaker. Separate volume control and now with improved
wide range tone controls giving bass and treble litt and
cut. Negative feedback fine. Qutput 4} watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, etc.,
wired and tested for only £4-95. P. & P. 35p.

HSL “FOUR" AMPLIFIER KIT. Similar in appearance to
HA34 above but employs entirely different and advanced
circuitry. Complete set of parts, etc. £4-10. P. & P. 40p.

HARVERSON'S SUPER MONO AMPLIFIER

A super quality gram amplifier using a double wound fully
isolated mains transformer, rectifier and ECL82 triode
pentode vaive as audio amplifier and power output stage.
Impedance 3 ohms. Output approx. 3-5 watts. Volume
and tone controls Chasais size only 7in. wide » 3in, deep x
6in. high overall. AC mains 200/240V. Supplied absolutely
Brand New, completely wired and tested with good
quality output transformer.

OUR ROCK BOTTOM 2295 P &P
BARGAIN PRICE 35p

A stylishly finished
monaural amplifier
with an output of
14 watts from 2
EL84s in push-pull.
Super reproduction
of both music and
speech, with negli-
gible hum. Separate
inputs for mike and
gram allow reccrds
and announcements
to follow each other. H
Fully shrouded section wound output transformer to
match 3-15() speaker and 2 independent volume controls,
and separate baze and treble controls are provided giving
good lift and cut. Valve line-up 2 EL84s, ECC83, EF86 and
EZ80 rectifier. 8imple instruction bookiet 13p (Free with
parts). All parts sold separately. ONLY £7-97. P. & P. 56p.

ONLY 40p. Post 5p. x #in. Limited number 75p. P. & P 10p. ‘Also available ready built and tested £10-97. P. & P. 60p.

?p;n:-:;.w Monday HARVERSON SURPLUS CO. LTD. (Please write clearly)

o Saturday . - .

Early closing Wed. 1 p.m. | Dept. PE, 170 High St., Merton, London, S.W.18 vet.01-540 3985 RUGTED APPLY 70 0 & ONLY.

I grirruies from South Wimbledon SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES F i R RA EAS ORDERS
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SALE OF SURPLUS ELECTRONIC EQUIPMENT

The following items are available for immediate delivery
at very competitive prices—

SCANNING ALARM INDICATOR

Can be used for Automatic Monitoring of All Types of Test
Points (Up to 25}

Incorporates  Auto and Manua! Facilities
illuminated Digital Input Identiication
Double Pole Goid Plated Contacts on Uni-
setectors
lied L

Less Meter Price £25 00
Carriage and Insurance (U K only) £1 50

Units S

DOSIMETER CHARGING UNIT TYPE 200

PORTABLE INSTRUMENTS USED TO CHARGE QUARTZ FIBRE TYPE POCKET
DOSIMETEA TO ZERD SUITABLE FOR USE WITH ALL

STANDARD TYPES OF QUARTZ FIBRE DOSIMETERS
HAVING A MAXIMUM OUTSIDE CHARGING END

DIAMETER OF 0 805IN. TELEPHONE TYPE AC. AND
GENERATOR. THE OQUTPUT OF WHICH IS RECTIFIED
AND CHARGES UP A RESERVOIR CAPACITOR TO A MAXI-
MUM POTENTIAL OF ABOUT 300 VOLTS D C. SUPPLIED
LESS GENERATOR HANDLES PRICE £1 30. P &4 P 20p

SEALED RELAYS (NATO APPROVED)

GEC 4 pole c/o 24V 670 ohm. GEC 2 pole on/oft 24V 670 ohm GEC 2 pole ¢/o
65V 5,000 ohm. STC 2 pole c/0 12V 170 ohm

Price aach 75p. P & P 10p

Y L

PC102 Supply voltages 220-250V a ¢ OQutput voltages
21 Volts d.c at 330MA

21 Volta a.c at S40MA

NEWMARKET TRANSISTORS

NKT351 T3p NKT12329 NKT218

NKT3I52 250 NKT12429 27p NKT12 30p NKT221 30p
NKT406 60p NKT13328 27p NKT72 25p NKT222 18p
NKT420 €1 80 NKT13429 27p NKT73 % NKT223 25p
NKT450 30p NKT18229 27p NXT121 2 NKT224 22p
NKT803 22p NKT20329 29p NKT124 28p NKT227 25¢p
NKT813F 28p NKT80111 5p NKT125 38p NKT237 29p
NKTE74 30p NKT80113 98p NKT126 I5p NKT238 16p
NKTB77 18p NKTB0125 80p/ NKT127 23p NKT249 29p
NKT713 27p BC107 8p NKT128 18p NKT261 19p
NKT734 24p BC108 8p NKT129 22p NKT270 18p
NKT736 30p BCY70 13p NKT135 24p NKT271 18p
NKT773 23p BFY51 17p- NKT137 30p NKT272 15p
NKT0218 20p BSYSSA 10p NKT142 A3p NKT273 18p
NKT3055 23p 2Ne97 13p NKT143 48p NKT274 16p
NKTes17 27p 2N708 8p NKT212 23p NKT275 21p
NKY1033% 23p 2ND14 15p NKT213 23p NKT278 18p
NKT 10418 17p 2NB18 28p NKT214 2p NKT301 70p
NXT 10439 2%p 2N830 22p NKT215 19p NKT302 85p
NKT10519 20p 2N 1990 22p NKT217 48p NKXT303 70p

NKT304

8.7.C. RELAYS—BRAND NEW

NOMINAL | COIL
CONTACT COoIL RESISTANCE | PRICE
TYPE FORM VOLTAGE | (OHMS) EACH
250 ARQ | 4 CHANGEOVER | 6V d.c 52 £0 68

4 CHANGEOVER | 48vdc 2.500

CONTACT coiL SWITCHING

TYPE FORM VOLTAGE CURRENT

SL7222212 3 Poie on/off 12V ac 10A at 440V a

SL7622715 2 Pole C/O 20Vac 10A at 440V a ¢

CONTACT coiL coiL PRICE

TYPE FORM VOLTAGE | RESISTANCE | EACH
S$P13372 | Single Pole C/O V dc 140 ohm £0 40
SP13366 | Single Pole C/O 12vd.c 350 ohm £0 40
113010 Single Poie C/O 18Vdc 875 ohm 0 40

UNISELECTOR SWITCHES
6 bank 25 way 75 coil 50V d.c¢ operation
Mounted on Modular Type Chassis with front
panel containing 20 illuminated Push Button
Switches Completely wired for operation

Price €18
P &P £0 55

AUTOMATIC CYCLER UNIT
This urit generates stepping pulses (50V d c | at intervals of & pulses per min
t0 120 pulses per min —continuously variable Can used lor Automatic
Stepping of one or more uniselector switches shown above

Price £12 50
P &P £0 45

NEWMARKET PACKAGED AUDIO AMPLIFIER
PC1 150mW Audio Amplifier Price £1 00 sach P & P £0 10
PC10 Magnetic replay head amplifier supply voltage 8V d ¢. input impedance 150
Price E0 90 each. P & P £0 10

WE HAVE A LARGE RANGE OF CAPACITORS
ANO RESISTORS. PLEASE SEND A STAMPED
AND ADORESSED FOOLSCAP ENVELOPE
FOR YOUR CATALOGUE

POST & PACKING OVER {2—FREE. OVER
€1 AND UNDER £2—15p. UNDER [1—10p
UNLESS SPECIFICALLY MENTIONED.

P. 8 P. UK. ONLY

JAMES SCOTT (ELECTRONIC ENGINEERING) LIMITED
CARNTYNE INDUSTRIAL ESTATE, GLASGOW G32 6AB
TEL: 041-778 4206
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B.H. COMPONENT FACTORS LIMITED

SPECIAL RESISTOR KITS (W $% or {W 5%, CARBON FILM)
T0E!2 Kit: 10 of each E|2 value, 10 ohms—I M, a total of 610, £2.80 net
25Ei2 Kit: 25 of each E12 value, 10 ohms—IM, a total of 1,525, £6-50 net

POLYESTER CAPACITORS MULLARD C280 250V
uF: 001, 0015, 0:022,0:033, 0-047, 3p each; 0-068, 0-1,0-15, 4p each; 0-22, Bp;
0-33,7p; 0-47, 8p; 0-68, i10p; -0, I)R; 1S, 20p; 2-2, 23p.
MULLARD POLYESTER CAPACITORS C296 SERIES
160V: (uF) 0-01, 0-015, 0-022, 2p; 0-047, 0-068, 3p; 0-15, 0-22, 4p; 0-33, 5p;
0-47, 6p; 0-68, 1-0, I0p.
400V: (uF) 0-004, 0-0015, 0-0022, 0-0033, 0-01, 2p; 0-015, 0-033, 3p; 0-068, 4p.
MINIATURE ELECTROLYTIC MULLARD C426 SERIES (5p each)
(uF/V) 0-64/64, 1-6/25, 4/49, 8/40, 10/40, 10/64, 16/40, 20/64, 25/25, 32/10,
40/16, 64/10, 80/16, 80/25, 100/6-4, 125/16, 200/6-4, 200/10, 320/6-4, 25/10.
MULLARD C437: (uF/V) 64/64, 9p; 160/25, 9p; 160/40, 1lp; 640/6.4, 9p;
1600/6-4, l4p.
ELECTROLYTIC CAPACITORS. Tubuiar and large can
(uF/V) 2-5/50, )z; 4/10, 10/25, 16/15, 20/25, 25/15, 25/25, 40/6, 64/10, 200/6,
250/10, 4p; 1076, 10/50, 25/50, 32/50, 50/10, 64/25, 100/25, $p; 50/50, 64/40,
250/18, 1,000/3, ép; 100/50, 250/25, 400/10, 500/10, 500712, 640/10, |,000/6,
8p; 500/25, 10p; 500/50, i2p; 1,000/12, 10g~ 1,000/25, 2,000/12, 2,500/12, 15p;
1,000/50, 38p; 2,000/25, 25p; 2,500/25, 69; 2500/50, 55p; 3,000/50, 65p;
5.000/50, 85p; 1,000/100, 60p; 8/350, 12p; 16/350, 17p; 32/350, 22p.
CERAMIC PLATE CAPACITORS
750V: (pF) 5, 10, 25, 40, 70, 220, 24p; (uF/V) 0-0047/30, 0-01/350, Ig;
0-047/30, 3p; 0-1/30, 4p; 0:1/100, 5p; 22pF-1000pF 50V, E|12 Series; 1500pF-
0:022uF 50V, E6 Series 2p each.
CARBON FILM RISIgTORS $W 5%, 10 ohms—2:2M, }W 5%, 22 ohms—
1M, 1p each or 100 for 55p; 1,000 for £4.
METAL FILM RESISTORS iW 5% 22 ohms—I10M, 1}p each or 100 for £,

s Tl T

x Sin P QUANTHTY
 x3din 1 17p | INAOT 8 DISCOUNT
Hid ap al /it 8| seecii suik sy

24 X lin 2for 12p I12p ul914 30p PRICES ARE AVAILABLE
24 x 5in (plain) — 12p | OC7i i2p | BY QUOTATION FOR

24 x 3}in (plain) — lip . OC7s 15p LARGE PROJECTS

$ x3%in (plain) — 20p 0cey  isp

!P:er:ion too! izp %p Screened wire y‘d N 5p
P.rn.:, pck‘:ft;; a: a: ‘ Twin screened wire, yd . .. 9
" " | Stereos.c. wire, yd....... 9
2 pin DIN Plug, 12p; Skt., | Quad screened wire, yd. .. 19p
10p. 3 pin DIN Plug, 13p: 3 core circ. mains cable White, 24p
Skt., [0p. S pin DIN Plug, Neon bulb 90V wire ended for 20p
180°, I5p; Skt., 12p, Tran- Preset skeleton pots IK-IM ... .. ..... 5p

:Cist%r v:wiv.s Bozorli.l 409& ‘
¢ - .
iin:,r s?r:‘ ipeolip.Ksingle ?a;h | C.W.O.only. P. & P. 10p on orders below £5.

switch 24p, dual 42p. ! Discount: £10—10%, £20-=15%.

Dept. P.E. 61, CHEDDINGTON ROAD, PITSTONE
Near LEIGHTON BUZZARD, BEDS, LU7 9AQ

Tel.: Cheddington 668446 STD. $0296)

Inquiries—S.A.E. Catalogue FREE Callers please phone first.

Stereo radio from
your existing tuner.

A complete set of parts
from Jermyn to build a Stereo
decoder module that will con-
vertyour existing mono tuner
for stereo reception whilst
maintaining a high standard
of reproduction.

The distortion is very low
(t%pically 0.3% at 560 mV
RMS composite input signal)
with40dB channel separa-
tion.

The stereo switching is

SCAUTIONE MAX YOLTS . 16vde
LAMP CURRENT: 75mag

8 automatic and there s a light
emitting diode which acts as
5 a stereo beacon.

The kit requires no coil
and there are no alignment
S O0——— problems.
Fitting. The module requires a 10-16 volt power supply which can
normally be tapped off the existing tuner. The signal input is taken
off before the de-emphasis circuit which in practice means discon-
necting one, or at the most, two capacitors. Any radio engineer will be
able to spot these capacitors, but if you're really stuck send the cir-
cuit with a SAE to us and one of our engineers will indicate the output
point.(Thisis the full extent of ourinvolvement, no hardware please).
Of course, if you have a modern mono tuner with a multiplex out-
put our module simply plugs in.
The outputs go via a screened twin cable to the tuner inputs of
your stereo amplifier.
And the cost? £4.90 for the Kit with 100% tested integrated circuit.
Also available assembled and aligned. checked and ready for use
| at£6.90 (includes 12 month guarantee). Beat that!
o Jermyn Industries Please rush me O Kit(s). J made up Stereo decoders.
30 Vestry Estate | enclose cheque/postal order for £

Sevenoaks Name
Rent Address
| Biock GapitatsPrease _ ____ __ _ ___________ J
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STEREO & MONO
Playa 127, 10~ or 7" records.

Auto or Manual. A high
quality unit backed by BSR
reliability with 12 montha’

AC 200/250V

Bize 13} x 1l}in.

Above motor board 3}in. below motor board 2¢in.

with STEREOQ and MONO XTAL Post 25p.
BSR JUNIOR X
WOOFER AND

Heavy duty 4-speed motor with

separate pick-np arm fitted
TWeerer kit £5°75

Post 25p.

LP/78 turnover mono ‘4,50
«| cartridge Pont 25p

E.M.l.

Available separately

Wooler 24-25 Tweeter 21.90
Compriging a fine example of a Wooler
104 x 6}in. with a massive Ceramic
Magnet, 44ozx. Gauss 13,000 lines.
Aluminium Cone centre to improve
middle and top response. Also the E.M.I.
Twester 3]in. square has a special light-
weight paper cone and magnet flux
10,000 lines. Crossover condenser and
{ull instroctions supplied.

Impedance Standard 8 ohms

xtmum Power .12 watts
Useinl Response .35 to 18 000 ¢/s 8
Base Resonance ............ 45

c/1
SUITABLE ERCLOSURE 20 x 13 x 8in.
MODERN DESIGN. TEAK WOOD FINISH

€9 I

WHARFEDALE SUPER
10" HI-FI SPEAKER

15 watt. 4 to 8 ohms. Response 20
c/s to 12 kc/s. Bass resonance 42 c/s.
Massive Ceramil gnet. Deep labric
cone surround. Cast "alloy frame.
Weight 5 1b, (Value £10-50.)
OUR

PRICE
THE FAMOUS WHARFEDALE SOUND

R.C.S. STABILISED POWER PACK KITS

All parts and instructions with Zener Diode, Printed Circuit,
Bridge Rectifiers and Donble Wound Mains Transformer

input 4 Output volt: available 8 or 9 or 12
or 16 or 18 or 20 .c. 2t 100mA or less

PLEASE STATE VOLTAGE REQUIRED. £2 Post
Details $.A.E. Bize 3§ x 1§ x liin, Free

R.C.S. GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER BRITISH MADE

Ideal for Mike, Tape, P.U., Guitar, etc. Can be nsed with

Battery 8-12V or H.T. line 200-300V d.c. operation. Size:

1ix1} x}in. Response 25 ¢/s to 25 k¢/s, 26 dB gain.

For use with valve or transistor equipment.

Full instructions supplied. Details 8.A.E.

GARRARD DECCA DISCO DECK
£18. So‘Pou 25p

Single-play Stereo/Mono Deram
transcription head and arm.
4 speeds. 10jin. turntable.
Anti-rumble filter. Bias
compensation. Laboratory
motor.

IMETAL PLINTH AND PLASTIC COVER

Cut out for most Garrard or B.8.R. Most will

play with cover in position. 12§ x 14} x 7§in £4 50

SPECIAL OFFER!

SMITH’S CLOCKWORK 15 AMP

TIME SWITCH

Single pole two-way. Surface mounting
h fixing screws. Will replace

existing wall switch to give light

for return home, garage, automatic

anti-burglar lights, etc. Variable knob.

Tarn on or off at full or intermediate

settings. Two types available 0 to 60 minutes or 0 to

8 hours. Makers last list price £4-50. Brand new and Inlly

guaranteed, Fully insulated.

OUR PRICE £1.50. P. & P. 15p or £3 pair.

(Please state type when ordering).

WEYRAD P50 — TRANSISTOR COILS
RAZW Ferrite Aerial . ;gp Spare Cores

Oso. PBO/1AC Driver Trans. LFDT4 . .58p
LR, P50/2CC 470 kc/l 861) Printed Circuit, PCA1 . .58p
8rd LF. P50/3CC . o

36p 1.B. Tuning Gang
P51/1 or P51/2 .88p Weyrad Booklet ..
PSO/BV ...l OPT1

Post Free.

/8V
Mullard Ferrite Rod 8 x iln, 20p. 8 x jin, 20p.

VOLUME CONTROLS | 80 o Coax 4y sa.

Long spindles. Midget Bize BRITISH AERIALITE
5 K. ohms to 2 Meg. LOG or AERAXIAL-AIR SPACED
LIN. L/8 15p. D.P. 25p. 40 yd, £1-40; 60 yd, 22.

STEREO L/8 56p. D.P. 75p.
Edge 5K.8.P. Transistor 25p.

8in. or 10in. ELAC
HI-F1 SPEAKER

Dual cone plasticised roll sur-
round. :Large ceramic magnet.
50-60,080 c/s. Bass resonance
55 c/m 8 ohm impedance,

IR A S
E.M.I. 13§ x 8in.

SPEAKER SALE!

With twin tweeters. £395

And crossover. 10

watt. Btate 3 or 8 or

15 obhm. An illustrated. Post 25p
With flared tweeter cone and ceramic
magnet. 10 watt.

Bassres. 45-60 c/s. .

Flux 10,000 gauss.
State 3 or 8 or 15 ohm. Post 25p

TEAK CABINET 16 x 10 x 9in. £ Post

BRITISH MADE STEREO

MULTIPLEX DECODER

Brand New. 7 trapsistors Plus integrated circuit. Fibre-Glass
printed cirouit board. Size 84 X 6} X i. Pre-Aligned. Com-
plete with stereo beacon indicator. 12V d.c. operation, 400mV
Output for 100mV Inpat. Full instructions for any ‘6 50
FM Tuner. Some technical experience essential.

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2}in sides
6 x 4in 45p: 8 x 6in 53p; 10 x 7in 65p; 12 X 8in 85p;
14 x 9in 90p; 18 x 6in 80p; 12 x 3in 50p; 16 x 10in £1.
ALUMINIUM PANELS 18 s.w.g. 8 x 4in 8p; 8 x 6in 15p;
14 x 8in 16p; 10 x 7in 18p; 12 x 5in 20p; 12 x 8in 28p;
16 x 6in 28p; 14 x 9in 84p; 12 x 12in 40p; 18 x 10in 50p

HI-FI STOCKISTS

RETURN OF POST DESPATCH

RADIO COMPONENT SPECIALISTS

hig Lnten Design. Covered in black
Post 35p

ALSO AVAILABLE IN SOLID NATURAL MAHOGANY
WAX POLISHED FINISH—AT SAME PRICE

MAINS TRANSFORMERS Al post
250-0-250 B0mA 6-3V4A...................... £1-50
250-0-250 80mA 6-3V 3-5A,6-3V 1A, or 5V2A .... £2-50

350-0-350 80mA, 8-3V 3-5A,6-3V1A,0r 5V 2A .. .. £2
300-0-300V 120mA, 6-3V 4A 0.T.; 8.3V 2A ......
MINIATURE 200V, 20mA, 6-3V 1A, 2§ x 2§ x2in 75p
MIDGET 220V 45mA, -3V 2A, 23 x 2§ x2in .... 90p
HEATER TRANS. 8.3V 3A 80p
GENERAL PURPOSE LOW VOLTAGE. Tapped ontputl

at2A,3,4,5,6,8,9,10,12,15,18,24and 30V. ... 2225
1A, 6, 8, 10, 12, 18, 18, 20, 24, 30, 36, 40, 48, BOV 22-25
24, 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60V  £3-25
5A, 8, 8, 10, 12, 18, 18, 20, 24, 30, 36, 40, 48, B0V  £8-75
3A,5,8,13V . . £1.00
Ditto 5A ...... . £1-20
3A, 5, 8,10, 13V, 5-0-5V . . £1:30
SN cooooaacaacoa cooooaasaapaananananno 21-50

AUTO TRANSFORMERS. 115V to 230V or 230V to 115V,
150W £2:-25; 500W £6-25; 750W £10; 1000W £14.
CHARGER TRANSFORMERS. Input 200/250V.
for 6 or 12V, 1{A, £1.50; 2A, £1-80; 4A, £2-50.
BATTERY CHARGERS. 1}A £2;3A £3;4A £4
FULL WAVE BRIDGE CHARGER RECTIFIER!

8 or 12V outputs. 1iA 40p; 2A 55p; 4A 851;
2D8500 Full wave Bridge 70V. 5A 95p.

MAINS [SOLATING TRANSFORMER

Primary 0-110-240V. Secondary 0-240V. 3A. 720W.
Insulated terminals. Varnish impregnated. Fully enclosed
in steel case with fixing feet. ‘ | 0 Cur
Famous make. (Value £19) OUR PRICE

LUCAS

o e g s -

Post-
Op 15

ALL HODELS “BAKER SPEAKERS” IN 8TOCK
Hi Fi taining 20 plans, designs,
crossover data and cnbic tables. 42p Post Free

BAKER 12in. MAJOR £9

it U 014500 cja. 120 doutle
et e cone, wooler and tweeter cone
’ together with a BAKER
- ceramic magnet assembly

baving & flux density of
14,000 gauss and a total flux
of 145,000 Maxwells. Bass
resonance 40 c/s. Rated 20W.
Btate 3 or 8 or 1§ ohm.
Post free.

Module kit, 30-17,000 cfs
;m; tdweeter. crossover,
affle an .
instructions. I I 50
BAKER “BIG-80UND” SPEAKERS

‘Group 25’ | ‘Group 35’ | ‘Group 50’
12in. ‘8 121n ‘9 %gl; ‘20
3 or 8 or 15 ohm 30:80!150hm 8 or 15 ohm

TEAK Hi-Fi SPEAKER CABINETS. For 12in or 10in
dia. speaker 20 x 18 x 9in, £9. Post 25p. For 13 x 8in or
8in speaker 16 x 10 x 9in, £5. Post 25p. For 10 x @in or 8in
speaker 16x 8 x @in, 24. Post 26p.

LOliDSPEAKER CABINET WADDIHG 18in wide, 156p
per {t

Can be used az 800W auto transtormers 240-110V.

NE
2/360V.. 14p) 250/25V .. 14p | 50+50/350V .. 35p

430V Ly S0DESY . 0o | 80+100/a80Y . B
. 14p <. 350 | 3g43p/250V .. 18
18/450V  16p | 1000/50V .. 47p aeiazﬁ:ov S
32/450V  20p | 8+8/450V  18p

350+4-50/325V .. 50p
324324 32/350V  43p
100+ 504 50/350V 48p

25/25V.. 10p
50/50vV.. 10p
100/25V_ 10p

8+16/450V  20p
16+16/450V 26p
32+ 32/350V_25p

i E 1CS.
1 2, 4, 5, 8, 18, 25, 30, 50, 100, 200mF 15V 10p.
00m¥ 12V 16p; 25V 20p. 50V 30p.
IOOOmF 12V 17p; 25V 35p; 50V 47p, 100V 70p.
2000mF 6V 25p; 25V 42p; 50V 57p.
2500m¥ 50V 62p; 3000mF 25V 47]7 50V 86p.
5000mF 8V 251;, 12V 42p. 25V 76p; 35V 86p, 50V 951)
IC, to Silver Mica 0
PAPER 350\7 0-1 4p [ 2 5 18p. ‘1mF 16p; 2mF 150V 15p
500V-0-001 to 0-05 4p; 0-1 5p; 0-25 8p; 0-47 25p.
SILVER MICA. Close tolerance 1%. 2-2-500pF 8p: 580-
£2,200pF 10p; 2,700-5,600pF 20p; 6,800pF-0-01, mId 30p each.
TWIN GANG. ““0-0" 208pF +176pF, 65p: Siow motion
drive 366pF +365pF with 25pF +25pF, 50p; 500pF stand-
ard 45p; single gang 500pF 75p; small 3-gang 500pF £1-60.
SHORT WAVE SINGLE. 10p¥, 30p, 25pF, 55p, 50pF, 56p.
NEON PANEL INDICATORS 250V AC/DC. Amber 20p.
RESISTORS. ! W, $W, 1W, 20% 1p; 2W, 5p. 100 to 10M.
HIGH STABILITY. $W 2% 10 ohms to 1 meg., 10p. Ditto
59%. Preterred values 10 ohms to 10 meg., 4p.
WIRE-WOUND RESISTORS 5 watt, 10 watt, 15 watt,
10 ohms to 100K 10p each; 0-5 ohm to 8-2 ohms 10p.
TAPE OSCILLATOR COIL Valve type 35p.

MINIMUM POST AND PACKING 15p

CUSTOMERS FREE CAR PARK
337 WHITEHORSE ROAD, CROYDON

Open 9-6 p.m. (Wednesdays 9-1 p.m., Saturdays 9-5 p.m.)

GOODMANS 64in. HI-FI WOOFER

8 ohm. 10W. Large ceramic magnet.

Special Cambric cone sur-

round. Frequency response £4

80—12000 c/l Ida 1 PA 7
ate.

8in stnndnlrld Cone 12W 24-50 /
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 c/s to 18,000 c/s. Size 3§ X
8§ x2n deep. Rating 10W, 3 ohm or

15 obm models. £1:90 rost 10p.

SPEAKER COVERING MATERIALS. Samples Large 8.A.E.
Horn Tweeters 2-16kc/s, 10W 8 ohm or 15 ohm 21-85.
De Luxe Horn Tweeters 2-18ke/s, 15W, 15 ohm 23. TWO-
WAY 3, 000 c/l CROSSOVERS 3 or 8 or 15 ohm 85p.
LOUDSPEAKERS P.M. 3 OHMS. 7x4in., £1-25; 8}in., 21.50;
8 x 5in, zl 60 sx Z}in. £1.50; 8in, 21- 75 10 x @in, £1-00.
SPECIAL OFFER! 0 ohm, 2'in 2}in; 85 obm, 2in, 3in,
25 ohm, 2in dia. 3|n dia., 8 x 4in.; EACH
15 ohm, 3}in dia, 6 x 4in, 7 X Aln. 8 x 5in. TYPE
8 ohm, 2in, 2iin, Biin, Sin dis. 8 x 4in 8 ohms £1.50,
RICHARD ALLAN TWIN CONE LOUDSPEAKERS 8in.
diameter 4W; 10in dmneter 5W; 12in diameter, 6W; 3or
8or15 ohm modell. 22-20 each. Post 15p.
VAL E QUTPUT TRANS. 26p; MIKE TRANS. 50:1 25p.
5 WATT MULTI-RATIO, 3,8and 16 olﬂﬂOp

MAJOR 100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER

4 inputs speech and
music, 4 way mixing.
Response 10-30,000 c/s.

Matches

loudspeakers, 8;15 ohm. A.C. 200/250V. Post
Separate Treble and Bass controls, £4 P :
Guaranteed. Details 5.A.E. D
BARGAIN AM TUNER. Medium Wave. ‘4.95

Transistor Superhet, Ferrite aerial. 8 volt.

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER.
Add musical highlights and sound effects to recordings.

Will mix Microphone, records, tape and taner ‘3.95
with separate controls into nngle output v,

STEREO VERSION OF ABOVE £5

BARGAIN FM TUNER 88-108 Mc/l six Transistor. 9V.
Printed Circuit. Calibrated slide dial tuning. 9
Walnut Cabinet. Size 7x 5 x 4in. £é; g:

£4-50

BARGAIK FM TUNER as above leas cabinet

BARGAIN 3 WATT AMPLIFIER. 4 Transistor
Push-Pull Ready built, with volsme control
and on/off awitch, 9 volt.

COAXIAL PLUG 6p. PANEL SOCKETS 6ép. LINE 18p.
OUTLET BOXES. SURFACE OR FLUSH 25p
BALANCED TWIN RIBBON FEEDER 800 obhms. 5p yd.
JACK SOCKET Std. open-circuit 14p, closed circuit 23p;
Chrome Lead-Socket 45p. Phono Plugs 5p. Phono Socket 5p.
JACK PLUGS Std. Chrome 15p; 3:5mm Chrome 12p. DIN
SOCKETS Chassis 3-pin 10p; 5-pin 10. DIN SOCKETS Lead
3-pin 18p: 5-pin 15p. DIN PLUGS 3-pin 18p; 5-pin 25p.
VALVE HOLDERS, 5p. CERAMICS 8p; CARS 5p.
E.M.I, TAPE MOTORS. 120V or 240V
b 10. 1,200 r.p.m. aA poée 1%‘?1!“ Spindle
87x0-76in. Size lx § % 21in
o= £1-25

(illustrated).

E.M.I. GRA: IOTORS 120V or 240V a.c.
z 400 r.p.m. 2 pole 70mA. Spindle 85
1% fin. Size 2] x 2§ x 23in. Post 15p P

CALLERS WELCOME

INlustrated Colour Brochure, Radio Books and Component Lists 10p. (Export: Remit cash and extra postage.) Buses 50, 68, 159, Rail Selhurst. Tel, 01-684-1665
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ORGAN KITS

Build your own Electronic Organ, if you want
the best value for your money. Yes you really
save over 509 and get the best and up-to-date
designs. There are four models to choose from.

J Portable 4 octave keyboard with 10 voices,
3 pitches--vibrato, at £145-29.

J Console—5 octave keyboard with [0 voices,
3 pitches. Keyboard can be split into solo and
accompaniment. Vibrato built in amplifier and
50 watt 12” Goodmans speaker at £199-75.

¥ Console 2 x 4 octave keyboards and 13 note pedal
boards, 29 voices, Vibrato, Delay Vibrato, Sustain
Reverberation, percussion, Wah Wah, etc. at £406-00.

1IN

HHHTRIR

I

+ Console--2 x 5 octave keyboards and 32 note pedal
boards, 32 voices. Vibrato, Delay Vibrato, Sustain
Reverberation, Percussion, 3 Couplers, etc. at £553-60.

ALL COMPONENTS CAN BE BOUGHT SEPAR-
ATELY. SEND 50p FOR LATEST CATALOGUE,
WHICH INCLUDES SPECIALISED COMPONENTS,
H!-FI EQUIPMENT AND ELECTRICAL HOWUSE-
HOLD APPLIANCES.

ELVINS ELECTRONIC
MUSICAL INSTRUMENTS

8 PUTNEY BRIDGE RD., LONDON
S.W.18 TEL. 01-870 4949

Also at i2 Brett Road, London, E.8
Business hours: |10 a.m. to 7 p.m. Monday to Saturday. Thurs-

day closed.

! HIHI | Hl | HITI | Hi |
FERRANTI ZN414

RADIO CHIP £1-25

TOI8 SOCKET I10p

BYtiO0D

i

NI

i '|‘
| i

| WITH 3 in 1 AC/DC POWER SUPPLY SYSTEN
MAINS/BAYTERY plus BUILT-IN BATTERY BOOSTER
4

OUR PRICE £1 0-50

+40p P. & P.

No less than 3 VHF BANDS.

Picks up Aircraft Transmissions,
Pop Pirates, Taxis, Ambulances, Local
Radio, Continental and all BBC, VHF Stations plus
fascinating Public Service Transmissions we are not allowed to
mention! Even TV sound in certain areas. PLUS A SPECIAL

WEATHERBAND. Frequency ranges: MW540-1600kHz, FMSR-108M Hz,
Airband 108143 MHz, VHF 145-175 MHz, 23 semiconductors 12 tran- You may telephone ELECTRONICS
INDICATDR sistors, 11 diodes and thermistors. Automatic frequency control.31in your order and pay
telescopic aerial. Runs 0ff maine a.c. 230/250V or off 4 U11 batteries, or by Access. 181 EBBERNS ROAD, HEMEL HEMPSTEAD, HERTS.
use re-chargeable nickel alkali cell. Finished in strong leatlier grained case with 0442 62757

carrying handle. Approx. size 103inx63in >~ 37in. Written gnarantee. S8pecial
magnetic ear-piece for personal listening, dry batteries free. HURRY! Limited
quantity only from Sonic Sound.

price £28°95

+50p P, & P.

Tune into the world with this amazing
communications receiver. A truly exceptional
unit in performance and looks—Ileatherette
with Stainless steel trim. Looks good any-
where. Use elther as a portable
with standard batteries or plug it
directly into 220-240V domestic
mains supply. 14 traneistors;
9 diodes: 1 thermistor. Internal
ferrite rod antenna plus telescopic
aerial. Separate tone, volume and
tuning controls with push-button
selectors for the 8 WAVEBANDS.
Complete with HI-Fi earphone for
personal  listening. Frequency
ranges: Long wave 150-350 kHz.
Medium 353-1605 kHz. Marine 1:6-4-5 MI{z.
8hort Wave 12-24 MHz. FM/VHF 88-]1‘;)3

The mast accurate
pocket size

CALCULATOR

in the world

The 66 inch OTIS KING scales give
you exira accuracy. Write today

AND WORLD
MAP § TIME
ZOKE DIAL

MHz. Aircraft 108-135 MHz. PUB .
SERVICE BANDS 135-174 MHz. Fully fof free booklet, or send £4-65 for
el T e R 0 T o Po:;l_-e) this invaluable spiral slide rule
elecommuntcalions has poinled ou! at alicence (notl generally avaiiable to the publie, H
is required for reception of transmissions by Fire Brigade, Aircraft, Shipping, elc, on aPProva' Wlth money baCk

refund if not satisfied.

SONIC SOUND (Dept mo), 372 EDGWARE ROAD CARBIC LTD. (Dept. PE 45)

REQUEST
AUDIO LTD. C b, DB on. to 0ok 2';_31?1‘_ 54 Dundonald Road, London SW19 3PH \
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FOR
RAPID
SERVICE

TRANSFORMERS

all with 0-250 Volt primaries

Miniature

MM6 6V, 500mA + 6V, 500mA

MMI2 12V, 250mA + 12V, 250mA

MM20 20V, I50mA + 20V, I50mA
£1.29 plus 13p p. & p

L.T.

LTI 63V, |-SA—7Sp plus 18pp. & p.
LT26-3V, 3A—87p plus26p p. & p.
LT3 12V, | -5A—87p plus 26p p. & p.
LT4 12V, 3A—£1-32 plus 30p

p. P
LTS 9-0-9V, 0:5A—75p pius 2lp
p. &p.
LT6 12-0-12V, 1A—95p plus 26p

p. & p.
Multi-tapped
MT30/2 O-II—I5—10—14—30V 2A—
£1:95 plus 30p p. & p.
MT60/1  0-5-20-30-40-60V, 1A—
£2:10 plus 30p p. & p.
MT60/2 0-5-20-30-40-60V, 2A—
£2-95 plus 34p p. & p.
Charger
CT/01 1A—£1-05 plus 26p p. & p.
CT/02 2A—£1-30 plus 30p p. & p.
CT/03 4A—£1-60 ptus 30p p. & p.
Secondaries—0-5-11-17V,
Speaker Matching 3-8-160
Example: 160 speaker to 80
amplifier. 90p plus 20p p. & p.

SEMICONDUCTORS, etc.
Zeners—400mW, I15p; 1-5W, 22{p
L.D.R.—ORPI12, S6p

S.C.R.—400 P.LV., 30A 57p
Bridge recnﬁer—4o P.LV., 15A,

50p
Bridge rectifier—200 P.1.V., 2:0A,
50p

Transistor sockets—7p

D.i.L. l C socke(s—H pin, 20p;
16 p

IN400I—50 P LV., 1-0A, ép

IN4002—100 P.1.V., I- OA Tp

IN4003—200 P.L.V.,

1 N4004—400 P.1LV.

I N4005—600 P.ILV., I OA

ALUMINIUM BOXES
with tids and screws
L. W. D.Pricep.&p.
S5tin 2}in tfin
4in  4in  liin 38p
4in  2%in l4in 38p
S5}in 4in  l{in 44p
4in  2tin 2in 38p 13p
3in 2in lin 33p 13p
6in  4in  2in 52p 18p
7in  Sin  24in 63p [9p
8in 6in 3in 8lp 26p
10in  7in  3in 92p 26p
* These sizes fic
standard
veroboards

EQUIPMENT CASES inplain
aluminium with sloping front panel.
3 . Pricep.&p.
53in  24in 45p  12p
74in 34in 60p i6p
93in  4iin 7Sp 19p
Stove - enamelled
silver-grey ham-
mer finished, 23p
extra.

ELECTROLYTICS

47uf
ATuF
684:F
100uF
220uF
330uf
470uF
1,0001F
1,500uF

CASSETTE DWNERS!

For Philips and similar cassette recorders.
PUI12 Power unit for connection to
12V + or — E car electrical
systems, giving 7+V, stabilised
output. £3 25
PUI4 As above but switched for
6V, 74V or 9V output. £5 IO
PP7S Manns power supply, output
b £1.95

All units are comple(e with cable and plug.
CASSETTES
Top quality British made, low noise, complete

with transparent library cases—
C60—40p; C90—55p; C120—70p

BATTERY ELIMINATORS
suitable for transistor radios and similar light
current equipment
PP6 Input 240V a.c. Qutput 6V d.c.
PP9 Input 240V a.c. Qutput 9V d.c.
Price £1-50 plus 12p p. & p.

ILLUSTRATED
CATALOGUE
PostFree 15p

CONTROLS, Log. or Lin.
Single, less switch, I15p
Single, D.P. switch, 24p
Tandem, less switch, 40p
5kq, 10kQ, 25k@, Sokﬂ
SOOkn IMn 2Mn

100k )y, 250k1Q2,

RESISTORS

Carbon

All 5%, high-stability, E12 values. {W, Ip;
W, l{p;: IW, 4p; 2W, 6p

Wire-wound

SW, 10p; 10W, {2p

CONSOLE CASES

in plain aluminium, ideal for mixers,

instruments, etc.

Type W. A B C D Price p. & p.

in inininin

GB20 8 9 3&2 3 £142 30p
GB21 10 9 342 3 £1.58 30p

GB22 12 9 32 3 £1-72 300

ld

g et

! | A

VEROBOARD
01 015
Size matrix matrix
24in % 3%in 22
24in 5in

SWITCHES

Toggle switches, standard size.
SW20—S.P.S.T. 18p; SW21—D.P.D.T. 23p.
Push Button, miniature, SWI—13p,
Wafer switches (rotary)—24p each.
SW4—1 pole, 12 way. SW5—2 pole, 6 way.
SW6—3 pole, 4way, SW7—4pole, 2 way.
SW8—4 pole, 3 way.

BONDED ACRYLIC FIBRE

B.A.F. wadding, 18in wide, lin thick. The
ideal lining for speaker enclosures. 30p per
yard. p. & p. one yard 12p; each extrayard 4p.

TYGAN top quality loudspeaker covering
material. Please send 6p for samples, sizes and
prices.

PLUGS

Car aerial

Co-axial

D.I.N. 2 pln (speaker)

D.l.
D.L
D.I.
D.1
D.i.

tack, Z}mm unscreened
Jack, 24mm screened
tack, 3tmm unscreened
Jack, 3imm screened
Jack, in unscreened
Jack, 7in screened

Jack, stereo, unscreened
Jack, stereo, screened
Phono, plastic top
Phono, plated metal
Wander, red or black
Banana 4mm, red or black

LINE SOCKETS

Car aerial

Co-axial

D.I.N. 2 pin (speaker)
D..N. 3 pin

D.I.N. 5 pin, 180°
D.LLN. 5 pin, 240
Jack, 3tmm

Jack, 31n screened
Jack, stereo, screened
Phono, plated meta’

GARLAND BROS. LTD

DEPTFORD BROADWAY, LONDON,

SE& 4aQN

SOCKETS
Car aerial
Co-axial, surface
Co-axial, flush
D.1.N. 2 pin (speaker)
D.I.N.
D.LN.
D.I.N. 5 pln 240

Jack, 24mm

Jack, 3fmm

Jack, 4in unswitched

Jack, §in switched

Jack, stereo, switched

Phono, single

Phono, 2 on a strip

Phono, 3 on a strip

Phono, 4 on a strip

Wander single, red or black !p
wWander, twin strip P
Banana 4mm red, or black 6p

CAPACITORS

1,000V

0:0027uF 500V S/M 15p
0-003uF
0-0033uF
0-0033uF
0-0033uF
0-0036uF
0-0047uF
0-0047uF
0-0047/1F
0:004714F
0-005uF
0-005uF
0-0068uF
0-0068F
0-0068:F

0-33uF
0-47uF
0-47uF
0-47uF 1,000V
1-0u:F 250V

Note:
S/ silver mica 1% tol.
P.S. =polystyrene 249% tol.
MDC—: c. rating =300V.
utlard min. foil.
Cer. =ceramic.

33in x 3in MAGNETIC COUNTERS

x
x
33in x Sin
x
: \?L

17in Ii Brand new, neat, 48 volt,
1973 271

MAIL ORDERS:
charge shown againat them, [
J-— the charge 13 12p for any selection., When both classes of
roods are ordered the charpe 138 12p phn any p. & p.charges
Telephone 01-692 4412

Some 1tems have a post and packing
Where p, & s not shown

17in £ 75p digi " 60
Pins—either size, packet of 36, Ilp 5 digic counters B

shown. (Overieasextra.)
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COMPLETE TELEPHONES

EX. G.P.O. NORMAL
HOUSEHOLD TYPE

ONLY 95p

POST & PACKING 35p EACH

81 P
479

B79 4 IN4007 Sil. Rec. diodes.
4 ,000 PIV | amp. plastic 50P

TELEPHONE DIALS

Standard Post Office type
Guaranteed in working order.

ONLY 25p

POST & PACKING I5p

TESTED AND GUARANTEED PAKS  °

hoto Cells, Sun Batteries. -
3to 05V, 05 to 2mA . S0P

H30 20 |

B8} 200 T

881 10 Eﬁ:’: gmtscr:ejl, mixed types sop
B 00 e o eneed by earane 50D
M4 250 Hxed Seers AP 50
H7 40 :/;l;:v;::n‘:ﬂa&ees;s(ors. Mixed sop
w2 gdibansee s
20 SeamIR T St s

Watt Zener Diodes, sop

Mixed Voltages 6-8-43V

M5 100 [t Prodes ce 54 sop
Unmarked

HI8 30 R SSicon Pranar types S0P

o] e = MO

70 EYSLINGE IST. sup

UNMARKED UNTESTED PACKS

BI Germanium Transistors

50 PNP, AF and RF 50p
Bé6 Germanium Diodes

150 Min. glass type sop

rans. manufacturers' re- sop

jects all types NPN, PNP,
Sil. and Germ.
B84 Siticon Diodes DO-7 glass
100 caquiv. to OA200, 0A202 S0P

B86 Sil. Diodes sub. min
100 s Do NS¢ types 50p
888 Sil. Trans. NPN, PNP
50 S o006 50p

2NT706A, BSYISA, erc.

Hé 40 250mW. Zener Diodes
D

Q-7 Min. Glass Type soP

HI5 Top Hat Silicon Rectifiers,
30 750mA. Mixed volts 50p

Hlé Experimenters’ Pak of

| Integrated Circuits. Data soP
B supplied
HI7T 203

amp. Silicon Stud Recti- sop

fiers, mixed volts, -
H20 ) BY126/7 Type Silicon Recti-
20 fiers | amp. plastic. Mixed 50P
volts

MAKE A REY

FOR YOUR CAR

The 'TACHO BLOCK’. This
encapsulated block will turn
any O-lmA meter into a

linear and acc

counter for any car with

normal coil ignit

272

£1 each
BI-PRE-PAKLTD

H4 Power Transistors, PNP,  pa-
15 e e i en 103 50p

an

COUNTER

urate rev.

ion system.

TRANSISTO!
I)OOO)OOO IN STOCK
We hold a very large range of fully
marked, tested and guaranteed Tran-
sistors, Power Transistors, Diodes
and Rectifiers at very competitive
prices. Please send for Free Catalogue.

Silicon Planar
600’00 Plastic Transistors,
unmarked, untested,
factory clearance. A random sampling
showed these to be of remarkably
high quality.
AUDIO PNP, similar to ZTXS00,
2N3702/3, BCY70, etc. AUDIO NPN,
similar to ZTX300, 2N3708/9, BCI07/
8/9, BCl168/9, etc. RF NPN and
SWITCHING NPN types also.
Please state type of Transistor
required when ordering.
ALL TYPES: 500 for £3
1,000 for £5
10,000 for £40
P. & P. 10p for 1,000

OUR YERY POPULAR 3p TRANSISTORS

TYPE A" PNP Silicon Alloy, TO-5 can.
TYPE *B’* PNP Silicon, plastic encapsulation.
TYPE "E”” PNP Germanium AF or RF.

TYPE "'F"" NPN Silicon plastic encapsulation.
TYPE ''G"" NPN Silicon, similar ZTX300 range,
TYPE **H" PNP Silicon, similar ZTX500 range

POWER TRANSISTOR o
PRICE BREAKTHROUGH! ‘<z
Plastic Cased Silicon Power Transistors“of
latest design. 40 watts and 90 watts,
PNP and NPN types. Alltypes available
at the most shatteringly low prices

of all time. All are fully tested,
marked and guaranteed!

40W  NPN 20p

L
PAKS complementary pairs:
MP40 40W + 40W  50p
MP20 90W + 90W 60p SBp 56
Please state if NPN/PNP or NPN/NP
are required.

A CROSS HATCH GENERATOR
FOR £3.5011}

YES, a complete kit of parts inciuding Printed
Circuit Board. A four position switch gives
X-hatch, Dots, Vertical or Horizontal lines.
Integrated Circuit design for easy construction
and reliability. Thisisaprojectin the September
edition of Practical Television.

This complete kit of parts costs
£3-50, post paid.

A MUST for Colour T.V. Alignment.

Our famous Pl Pak is still
leading in value for money.

Full of Short Lead Semiconductors & Electronic
Components, approx. |70, We guarantee at
least 30 really high quality factory marked
Transistors PNP & NPN, and a host of Diodes
& Rectifiers mounted on Printed Circuit Panels.
Identification Chart supplied to give some
information on the Transistors.

Please ask for Pak P.1. Only 50p.
10p P & P on this Pak.

CATALOGUE
FREE "%

TRANSISTORS,
RECTIFIERS,
DIODES,
INTEGRATED
CIRCUITS,
FULL PRE-PAK
LISTS

RELAYS FOR
VARIOUS TYPES £1
P. & P. 25p

INTEGRATED CIRCUITS
i-12 13-25 26-50
Clocked Flip Flop, BMC931 20p i8p 16p
Ex. 2/4-input Buffer, BMC932 i2p Itp 10p
2/4-input Expander, BMC933 I12p llp 10p

Hex. inverter, BMC934 12p lip 10p
Hex. Inverter, BMC935 12p 1ip 10p
Hex. Inverter, BMC936 12p lip 10p
Hex. Inverter, BMC937 12p lip 10p
Hex. Inverter, BMC940 (2p lip 10p
Hex. inverter, BMC941 12p llp 10p
Type D Flip Flop, BMC942 20p I8p I6p
Ex. 2/4-input Power, BMC944 12p |llp 10p

Clocked Flip Flop, BMC945 20p 18p 16p
4/2 Input Nand Gate BMC946 (lp 10p 9p
Clocked Flip Flop, BMC948 20p I8p 16p
4/2 Input Nand Gate BMC949 I12p llp 10p
Pulsed Trig. Binary, BMC950 20p [8p 16p
Monostable Multivib.,, BMC951 25p 23p 2ip
Dual J/K Flip Flop,  BMC953 20p 18p 16p
Dual §/K Flip Flop, BMC955 20p 18p l6p
Dual J/K Flip Flop, BMC956 20p 18p 16p
Quad. 2-input Power, BMC958 12p 1lp 10p
2/4-input Gate, BMC961 12p tip 10p
3/3-input NAND Gate, BMC962 1tp 10p 9p
3/3-i‘nputNANDGate, BMC963 12p 1lp 10p

Audio Amp. 3-watts, £1-50 £1-40 £1-36
SL403D

Linear Op. Amp, 709C 25p 20p I5p

Decade Counter, SN7490 65p 60p 55p

LOW COST DUAL IN LINE I.C,
SOCKETS

14 pin type at |5p each | Now new low
16 pin type at 16p each J profile type.

BOOKS

We have a large selection of Reference and
Technical Books in stock.

These are just two of our popular lines:

B.P.lI. Transistor Equivalents and
Substitutes: 40p
This includes many thousands of British,
U.S.A., European and C.V. equivalents.

The {liffe Radio Valve & Transistor

Data Book 9th Edition: 75p
Characteristics of 3,000 valves and tubes.
4,500 Transistors, Diodes, Rectifiers and
Integrated Circuits. Post and Packing 21p
Send for lists of these English publications.

l MINIMUM ORDER 50p. CASH WITH ORDER
PLEASE. Add 10p post and packing per order.
‘OVERSEAS ADD EXTRA FOR POSTAGE.

DEPT. A, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX

TELEPHONE: SOUTHEND (0702) 46344
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Build yourselfaTRANSISTOR RADIO

WITH AFTER SALES SERVICE

ROAMER 10 WITH VHF INCLUDING AIRCRAFT

10 TRANSISTORS,

9 TUNABLE WAVEBANDS, MW1, MW2, LW, SW1, SW2, SW3,

TRAWLER BAND. VHF AND LOCAL STATIONS ALSO AIRCRAFT BAND,

Built-in ferrite rod aerial for MW/LW. Retractable,

output using 600mW transistors.
plus 3 diodes. Fine tone moving coil speaker.

section.

Easy to follow instructions and diagrams.

chrome plated 7
aerial, can be angled and rotated for peak short wave and VHF listening. Push-pull
Car Aerial and tape record sockets.
Ganged tuning condenser with VHF
Separate coil for Aireraft Band. Volume/onjofl, wave change and tone controls.
Attractive case in black with silver blocking. Size 9in x 7Tin X 4in.

Parts price list and easy build plans 30p (FREE
with patts), Farpiece with plugand switched socket for private listening 30p extra.

COsTS

section telescopic

10 transistors

TOTAL BUILDING

£8-50

P.P. & INS. 50p
(OVERSEAS P. & P. £1)

ROAMER
EIGHT
Mk. |

NOW WITH
VARIABLE |
TONE
CONTROL

7 TURABLE WAVEBANDS: MW1, MW2, LW. SW1,

Sw2, SW3 AND TRAWLER BAND. Built-in ferrite rod
aerial for MWV and LW. Retractable chrome plated tele-
scopic aerial for shart waves. Push-pull output using
600mW transistors. Car aerial and tape record sockets.
Selectivity gwitch. 8 transistors plus 3 diodes. Fine tone
moving coil speaker. Air spaced ganged tuning con-

denser. Volume/on/off, tuning. wave change and tone
controls. Attractive casein rich chestnut shade with gold
blocking. Size Oin n X 4in approx. Easy to follow
instructions and diagran Parts price list and easy
build plans 25p (FREL with parts). Earpiece with plug
and switched soc'set for private listening 30p extra.

LELES £6 98 Fo VERSERS P
v
BUILDING COsTs B ap e

i MWI1, MW2, LW,

7 TUNABLE
WAVEBANDS:

SW1, W2, SW3
AND TRAWLER
BAND. Extra
medium waveband provides easier tuning of Radio
Luxembourg, etc. Built-in ferrite rod aerial for MW
and LW. Retractable 4 section 24in chrome plated
telescopic aerial for SW. Soeket for car aerial. Power-
ful push-pull output. 7 transisters and 2 dicdes,
including micro-alloy R.F. transistors. Fine tone moving
coil speaker. Air spaced ganged tuning condenser.
Volume/on/off, tuning and wave chance controls.
Attractive case with carrying handle. Size 9in X 7in X
4in approx. Easy to follow instructions and diagrains.
Parts price list and easy build plans 23p (FREE with
parts). Earplece with plug and switched socket for
private listening 30p extra.

P, P, & INS. 45p
b o £5°98 it
BUILDING COSTS P.&P. £)

1
'
4
¢

SIX

8 TUNABLE
WAVEBANDS:

BAND PLUS AN EXTRA MW BAND FOR EASIER
TUNING OF LUXEMBOURG, ETC. S8ensitive ferrite
vod aerial and telescopic aerial for short waves. 3in
speaker. 8 stages—6 transistors and 2 diodes including
micro-alloy R.F. transistors, etc. Attractive black
case with red grille, dial and .Lck kuobs with
polisied metal ingerts. Bize 8in X 5}in X 2}in approx.
Easy build plans and parts price list 25p (FREE with
parts)

P. P. & INS. 30p
TOTAL £3.9 8

(OVERSEAS
BUILDING COSTS b. & P. £1)

POCKET
FIVE

'ENDED
MW BAND FOR EASIER TUNING OF LUXEM-
BOURG, ETC. 7 stages— 3 transistors and 2 diodes,
supersensitive ferrite rod aerial, tine tone moving coil
speaker. Attractive black and gold case. Size 5}inX
14in x 3iin. FEasy build plans and parts price list
10p (FREE with parts).

P.P. &INS.23p
TOTAL £2'29 (OVERSEAS
BUILDING COSTS PEES,

TRANSONA '
FIVE

5 TRANSISTORS
AND 2 DIODES

3 TUNABLE WAVE BANDS: MW, LW AND TRAWLER
BAND. 7 stage 5 transistors and 2 diodes, ferrite
rod aerial, tuning condenser, volume contro!, fine tone
moving coil speaker. Attractive case with red
speaker grille. Size 6}in X 44in X 1}in. Easy build
plans and parts price list 10p (FREE with parts).

TOTA £2 50PP&IN$SZ4D
(OVERSEA
BUILDING COsTS P. & P. 63p)

-

TRANS
EIGHT

8 TRANSISTORS
AND 3 DIODES

8 TUNABLE
WAVEBANDS:

BAND. Bensitive ferrite rod aerial for MW and LW.
Telescopic aerial for short waves. 3in speaker. 8
improved type transistors plus 3 diodes. Attractive
case in black with red grille, dial and black knobs witb
polished metal inserts. 8ize 9in X 5iin X 2§in approx.
Push-pull output. Battery economiser switch for
extended battery life. Ample power to drive a larger
speaker. Parts price list and easy build plans 25p
(FREE with parte).

P.P. & INS, 32p
TOTAL
BUILDING COSTS £4'48 {,?‘ﬂ“iﬁ

BUILD RADIOS,

Blider Switche

Sockets:

NEW! “EDU-KIT”

AMPLIFIERS, ETC., FROM
EASYSTAGE DIAGRAMS. FIVEAINITS INCLUD-
ING MASTER UNIT TO CONSTRUCT. Components
include: Tuning Condenser:
Fine tone moving coil 8peake:
Terminal Strip: Ferrite Rod Aerial:

2 Volume Contro

Spgeand | |enclose £
Battery Clips: 4 Tag Boards Balanced
Armature Unit: 10 Transistors: 4
Diodes: Resistors: Capacitors: ROAMER TEN

Three 3in Knobs.
structed are detachable from Master
Unit, enabling them to be stored for

tional Authorities and ali those in-
terested in radio construction,

Units once con-

Tarts

price list and easy build plans 25p (FREE

v\ ith parts).

future use. Ideal for Schools, Educa- |

INCLUDING £5 5
CASE AND PLANS

P, P, & INS. 32

p
(OVERSEAS P. & P. £1) Name

FULL
AFTER SALES
SERVICE

% Callers side entrance “Lavell” Shop
% Open 10-§, 2.30-4.30 Monday-Friday, 9-12 Saturday

Address

ROAMER EIGHT
TRANSONA FIVE [
POCKET FIVE

Parts price list and plans for

61aHIGH ST., BEDFORD MK401SA. Tel. 0234 52367

please send items marked

| ROAMER SEVEN []

O TRANS EIGHT O
ROAMER SIX |

O EDU-KIT |

P.E. 5

I—.—.__:——.—.—.-—-——.—.,—u————
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GARRARD SPZS Mi. 11l

SPECIAL PURCHASE
LIMITED NUMBER
QVAILASIEILS M. 1l

arrard Leull] .
Goldring G800 £|6 95
Teak plinth and tinted cover
All leads supplied.
Please add £1-25 P. & P. & Ins.

TURNTABLES
Please add 75p P. & P. & Ins.
Garrard SP25 Mk. 1l £9.90
Garrard AP76 £17.45
Garrard 5L658 £13.95
Garrard 401 £18.95

Garrard Zero 100 (Auto) £37.50
Garrard Zero 100 (Singte) £35.80

BSR MP60 £9.40
Goldring GL72 £20-50
Goldring GL72/P £27-00
Goldring GL75 £26-90
Goldring GL7S/P £34.00
Goldring 101/P.C. £20.00
Wharfedale Linton + cart.  £16:50
Thorens TDI125AB Mk. Il £92-95
Thorens TD150 Mk. il £26.80
Thorens TDI60 AB & C £56-00
TUNERS

Please add 85p P. & P, & Ins,
Amstrad Multiplex 3000 £29-50
Armstrong 523 £39-50
Armstrong 524 £31.45
Rogers R/brook FET4

(Chassis) £37.25
Rogers R/brook FET4

(Cased) £43-50
Rogers Rjbourne FET4

(Chassis) £44.95
Rogers R/bourne FET4

(Cased) £47.95
Sinclair PRO60 (Module) £15.60
Sinclair 2000/3000 Tuner £29-30
Leak Delca FM (Cased) £53.65
Leak Delta AM/FM (Cased) £62-95
Alpha Highgate FTi50 £38-00

TUNER/AMPLIFIERS

Please add £1 P, & P, & Ins,
Alpha Highgate 150 £49-75
Armstrong 525 (Teak cased) £69-45
Armstrong 526 AM/FM

(Teak cased) £77-25
Leak Delta 75 £120-00
Alpha RI150 £48-95
Philips RH702 £82.50
Teleton 2100 £31-00
Goodmans One Ten £98-90
Rogers Ravensbrook

(Teak cased) £78-25

Rogers R/brook (Chassis) £73-50

NS NN

WW\_
{Global s GOLDEI\B
§0 Guarantee @)

WE GUARANTEE THAT WITHIN 7 DAYS OF PURCHASE

OEFECTIVE WE WILL REPLACE THE SAID GODDS \
WITHOUT QUESTION. AFTER 7 DAYS GOODS ARE A

>> F ANY ITEM Df GOODS IS FOUND TO BE GENUINELY Y

COVERED BY MANUFACTURERS 12 MONTHS
GUARANTEE ‘
X N NCNCARENCA

AMPLIFIERS

Please add 85p P. & P. & ins,

Amstrad 8000 Mk. £15-00
Amstrad 1C2000 £28-25
Amstrad Integra 4000 £22-50
Armstrong 521 (Teak cased) £44-40
Alpha Highgate 212 £23.75
Alpha Highgate FA300 £32-25
Alpha Highgate FA400 £35.65
Leak Delta 30 £44.85
Leak Delta 70 £54.90
Metrosound ST20€ £24-90
Metrosound ST60 £45.00
Pioneer SA600 & 610 £57-00
Pioneer SA90 £87-95
Pioneer SAIOOO £93-25
Rogers R/brook (Chassis}) £37.75
Rogers R/brook (Cased) £4).50

Rogers R/bourne (Chassis) £49-45
Rogers R/bourne (Cased) £52-45
Sinclair PRO60 2 » Z30/PZS £14.70
Sinclair PRO60 2 x Z30/PZ6 £16-70

Sinclair PRO60 2 x Z50/PZ8/

Trans £20-90
Sinclair AFU (Filcer Unic) £4-20
Sinclair 605 £17-95
Sinclair 2000 Mk. iI £20-95
Sinclair 3000 Mk I £28:15
Wharfedale Linton £42.95
Teleton SAQ 307 £12.95
Rotal RA310 £34.-50
Rotel RAGIO £51-75

SPEAKERS

Please add £1-50 per pair P. & P.
& Ins.
Price per pair

Amstrad 138 £13-90
Wharfedale Denton 2 £28.50
Wharfedale Linton 2 £35.80
Wharfedale Melton 2 £46.95
Wharfedale Dovedale 3 £59-95
Celestion Ditton 120 £39.75
Celestion Ditton 15 LSO-W
Celestion Ditton 25 £64

-95
Celestion County (new prod.) Lll 95
Goodmans Double Maxim £47.75
Goodmans Mezzo 3 (44-15
Goodmans Magister £82.00

Special Bulk Purchase

£2:50

Plus 65p P. & P. & Ins.
Finished in teak veneer with tinted
dust cover. (Fully assembled). For
Garrard _ SP25; 2025TC; 3000,
AT60; 2000, 2500. 3500, 5100;
1025;" SL65B. Also  for BSR,
McDonald MP60 and others.

For AP76; AP75; SL72B; SL75;
SL9SB®. £3.95 + 65p P & P. & Ins.
Also finished in walnut to match
Japanese equipment—ac no extra.

Alpha FR 3000. New product £72-00 CARTRIDG ES
P|casg add 35p P. & P, & Ins.
s e S CB 4y
g otgmeofpress  Goldring GBOOE £7-50
g i g’.‘ f" Goldring G800 Super E £14.15
(upiect w0 Shure M3D £3.70
AN alterations. . Shyre M5SE £5.60
75 40 Ortofon SLIS £15.95
i Sonotone 9TAHC £1.40
o '
I 11! ! I I
4-
| DUN AREN(
R

Dept. (Pe3) 174 Pentonville Road, London, N.1. Tel. 01-278 1769
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue

1lford, Essex.
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Tel. 01-550 1086
Open Monday to Saturdav 9.30 a.m. to
6 p.m. LATE NIGHT FRIDAY 7 p.m.

MAIL URDER - Order with contfidence. Sena Postal Order. Cheque,
- Money Order, Bank Dratt. Giro or Cash by Registered

Mail. CALLERS: Please note that cheques can oniy be accepted together
with cheque cards (not Barclay Card).

QUALITY COMPONENTS - BUDGET PRICES

PSYCHEDELIC LIGHT UNIT IN KIT FORM

Make this fascinating three channel unit from a kit which contains all the
components needed to produce a reliable and entertaining display.
Takes its drive from the speaker terminals of a record player, tape
recorder or portable transistor radio. Will produce a brilliant 2kW
of light using normal 240V lamps. .

All components with full step-by-step instructions 4k .. £9-45

RESISTORS
10%, Carbon, El2 values. : VOLUME CONTROLS
:0 LG *W 1: Small size, LOG or LIN

59, Hystab, E24 values. 5, 10, 25, 50, 100, 250, 500k 0
io-1M, *Hr ﬁ: Mg

€24 values.

Only 16p each

4p

CAPACITORS
Tantalum—uF/V: 0 0/35 [ 11/35 047/35 1/35,2-2/35, 4:7/35, 10/63,10/25,
l 6, 22/16, 47/6 3, 100/3.
at one pric 17p
Moulded Polyes(er ISOV 0-0l, 0011 0033 S5p; 0047 0 068 ‘o I. 7p;
0 _1, 10p; 0-33, llp' 0-47, 15p; 068, I8p;

1-0, 22p; 2-2, 35p.
Printed Circuit Electrolytic—uF/V: 0-47/63, 1-0/63, 2:2/63, 4:7/40, 10/63,
22/40, Tp; 47/40, 10p; 100/63, 13p;
100/10, 7p; 220/40, 470/i6, 13p;
1,000/16, 15p.

FIXED VOLTAGE REGULATORS
TO3 case. Gives stabilised supply, MVR 5V, MVR 12v, MVR I5v.
All at £1-50,

TRANSISTORS
AC 28p

ADI6I
BC |48 14p ADIsl} 75p pr

PRINTED CIRCUIT BOARD .
Approximate size: 12in x 8in. Bargain at only 25p per board.

VEROBOARD SERVICING AIDS—
AEROSOLS

01 015 Freezer . ao . 60p

2%in x 3tin 20p 16p | Contact Fluid J 75

33in x Sin 24p 26p Insulating Lacquer 80p

The above shows only a very small selection from our
CATALOGUE price 159 post free by return
All orders over S0p POST FREE in UK. S.A.E, with all queries.
We can supply ALL R.S. COMPONENTS, mostly by return of post

CELECTRON E
0 Box No. [, Llantwit Ma|or, Glamorgan, {F6 9YN

GUNTON ELECTRONIC

£7-95 ; %

. + 15,
GUARANTEED 5 YEARS £9 95 P. &%.

IGNITION KIT

READY BUILT UNIT

Patents Pending. 12 volt only—state pos. or neg. earth.

Capacitive discharge ignition is recognised as being the most efficient
system and will give you:

Continual Peak-Tuned Performance

Up to 20%, reduced fuel consumption

Easier All-weather Starting

Increased Acceleration and Top Speed

Longer Spark Plug Life

Increased Battery Life

Elimination of Contact Breaker Burn

Purer Exhaust Gas Emission

Kit includes absolutely everything for assembly: Case. Cables, Coil
Connectors, Silicon Grease, etc. 8 page illustrated inscructions cover
fitting of all types of tachometers. Callin for a workshop demonstration.
S.A.E. all enquiries please, or Phone 33652, (Many letters from satisfied
customers.)

SCORPIO: Transformer £1.85 +25p P. & P. P.C.B. 65p +10p P. & P
Special interference filter 65p + 10p P. & P.

ALUMINIUM BOXES

Complete with baseplate and screws

L2220 o8 g

AT DIRECT FROM MANUFACTURERS’ PRICES WITH RETURN
OF POST SERVICE

Type No. L w D Price P &P,
7= 5% 23 14 15p 15p
8* 4 4 14 25p 15p
9* 4 23 1% 25p 13p
10* 54 4 14 29p I8p
" 4 24 2 A5p 13p
12 3 2 | 22p 13p
13 6 4 2 i5p 18p
14 7 5 24 421p i9p
15 8 6 3 54p 26p
16 10 7 3 6lp 26p

* These sizes accept standard veroboard range.
Nos. 12 to 16 available 15th January onwards.

Dept. PE3, ELECTRONICS DESIGN ASSOCIATES
8

2BATH STREET, WALSALL WSI 3DE
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MAINS MOTOR
Precision made—as used in
record decks and tape recor-
dera—idesl also for extractor
fan, blower, heaters, etc. New
and perfect. 8nip at 85p.
Postage 20p for first one then
10p for each one ordered.

MINIATURE

WAFER SWITCHES

2 pole, 2 way—4 pole, 2 way—
3 pole, 3 way—4 pole, 3 way~—2
pole, 4 way—3 pole, 4 way—2 pole
68 way—1 pole, 12 way. All at 20p
each £1.80 for ten, your assortment .,

ISA ELECTRICAL
PROGRAMMER

Learn in your sleep:
Have radio playing and
kettle boiling as you
awake—switch on lights
to ward off intruders—
have warm house to come
All these and many other things you

home to.
can do If you invest in an electrical programmer
Clock by famous maker with 15 amp. onjoff
switch. 8witch on time can be set anywhere to

stay on up to 6 hours. Independent 60 minute
memory jogger. A beautifulunit. Price21-98+4
20p p & p or with glass front chrome bezel 78p

extra.
RESETTABLE FUSE
How long does it take you to renew a
fuse? Time yourself when next one
hlows. Then reckoning your time at
£1 per hour see how quickly our
resettable fuse (auto circuit breaker)
willpay foritself. Priceonly £1 each or
211 per dozen, specify 3A, 10A or 153A—simply
Jit in place of switeh.

FLUORESCENT CONTROL KIT
Kach kit comprises aeven items-—Choke, 2 tube
ends, starter, holder and 2 tube clips, with
wiringinstructions. 8uitable for normal fluorescent
tubes or the new “‘Grolux’’ tubes for fish tanks
and indoor plants. Chokes are super-sllent, mostly
resin filled. Kit A—15-20W, 21. Kit B—30-40W,

. Kit C—80W, £1-20. Kit E--65W, £1.20.
Kit F for 81t 125W tube 21.75. Kit MF1 js for
6in, 9in and 12in miniature tubes, 21. Kit MF2
for 21in 13W miniature tube, 21. Postage on
Kita A and B 23p for one or two kits then 23p
for each two kits ordered. Kits C, D and E 23p
on first kit then 18p for each kit ordered. Kit F
33p then 23p for each kit ordered. Kit MF1 18p
on first kit then 15p on each two kits ordered.

»7— SOLDER GUN
A must for every busy man, gives
almostinstant heat alsoiliuminated
job. 100 watt £2-26 plus post and
ins. 20p. BIG JOB 250W model
24-75 plus post and ins. 40p.

WATERPROOF HEATING
ELEMENRT
26 yards length 70W. Self-regulating
temperature control. 50p post free.

MAINS TRANSISTOR POWER PACK
Designed to operate transistor sets and amplifiers.
Adjustable output 6V, 9V, 12V for up to 500mA
(class B working). Takes the place of any of the
tollowing batteries: PP1, PP3, PP4, PP§, PP7,
PP9 and others. Kit comprises: mains trans-
former rectifier, smoothing and load resistor,
condensers and instructions. Real snip at only
21-00, plus 20p postage.

THERMOSTATS

Type A" 15A for controlling room heaters, green-
houses, airing cupboards. Hasspindle for pointer
knobs. Quickly adjustable from 30-38 deg.F. 48p.
Type''B' 10A. Thisisa 17in long rod type made
by the famous Sunvic Co. Spindle adjusts this
trom 50-330 deg. F. Internal screw alters the
setting so this could be adjustable over 30 deg. to
1,000 deg. F. Suitable for controlling furnace,
oven, kiln, immersion heater or to make flame-stat
or fire alarim, 50p plus 124p post and insurance.
Type''C . Simpiyclamp to tank, pipe, heatsink,
casing. Break temperature adjustable by
calibrated knob 75p.

Type "D . We call this the Ice-stat as it cuts in
and out at around freezing point, 2/3A. Has
many uses, one of which would be to keep the loft
pipes from freezing, if a length of our blanket wire
(Plﬂyd) 50p is wound round the pipes. 26p. P.&

. Op.

Type "E'. This is standard refrigerator thermo-
stat. 8pindle adjustments cover normal refri-
gerator temperature. 50p plus 5p post.

SPARTAN Portable RADIO
Long and medjum wave, 7 tran-
sistor, size 6in X 4in x 13}in
with larger than usual speaker
giving very good tone, Built-in
ferrite aerial and telescopic aerial
for distant stations. A real
bargain complete with leather
case, carrying sling, earplug
and case £8-75 plus 25p post
and ins.

THE REMITONE TRANSISTOR

Medium wave pocket loudspeaker radio. Loud
and with good tone will make wonderful

present. Buy while stocks last. Full money
back guarantee. 21-88 Only.
Practical Electronics March 1973

2 and 3kW and with thermal safety cut-out.
| —

BATTERY MOTORS

A bu‘ain parcel of 7 motors for 1. Some not a8
large as a postage stamp and only %in thick,
largest is 1}in x 1}in dia. Some work off 1}V
some as high as 18V. These motors are used in
racing cars, power toys, etc. The largest is so
powerful that it willdrive a Minidrill, model lathe,
or similar. This is & 4 pole motor, optimum
working 16-3V but very powerful even as low as
41V. Don't miss this wonderful snip.

COMPUTER TAPE
2,4001t of the Best-Magnetic Tape money can buy—users claim
good results with Video and sound. 1lin wide £1-00 plus 30p post
and insurance, with cassette, }in wide £1-00 plus 30p post and
insurance with cassette. }in wide 85p plus 235p post and insurance
with cassette. Spare spools and cassettes—1in 78p, 1in 78p each
plus 20p post and insurance.

TANGENTIAL HEATER UNITS
This heater unit is the very latest type, most efficient and quiet running. Is as
fitted in Hoover and blower heaters costing £13 and more. We have a few only.
Compriges motor, impeller, 2kW element and 1kW element allowing switching 1
Can be fitted into any metal lin,
case or cabinet. Only need control switch, £3-50.
UkW. Modei as above except 2 kilowatts £8-50.
Don‘t miss this. Control 8wltch 85p. P. & P. 40p.

Y THIS MONTH’S SNIP
5 AMP VARIAC for €3

This heading is not quite accurate because it is not a variable transformer
that we are offering but a solid state device which serves the same purpose in
almost all applications and, of course, imuch amaller. Made by Ultra
Electronics, can be fitted into ordinary switch box. Engrave a circle on the
front plate, mark this off in divisions, fit a pointer knob, calibrate with your
voitmeter (yon will find the scale almost linear) you now have a power
controller equal to a 5 amp variac costéng £12 or more.

THYRISTOR LIGHT DIMMER

For any lamp up to 1kW., Mounted on switch plate to fit
inplace of standard switch. Virtually noradiointerference.
Price 22-85, plus 20p post and insurance.

MULLARD UNILEX
This D.I.Y. 8tereo Amplifier is still avajlable complete at £7 for the four
Mullard Modules, or Modules'can be bought separately as follows:
4W amp module (2 required) Mullard Ref. No. E.P.9000—21-65 each.
Pre-amp module Mullard Ref. No. E.P.9001—21-60 each.
Power module—Mullard Ref. No. E.P.9002—22-10 each.
In addition and made to Mullard 8pecification we offer:
8tandard Control Unit with escutcheon—£2-50
Knobs—8et of 4—50p.

MULLARD 1.F. MODULE
This is a fuily screened intermediate frequency module
for amplification and detection of {.m, signals at 10-7MHz
and a.n. signals at 470kHz. The first stage is used as an_-
1.1, amplifier for {.m. and a self-oscillating mixer for a.m."
operatlon, in conjunction with external osciliator coil.
85p each. 10 tor £7-85. 100 for £62-50v. With connection dig %

ATLAS
TWENTYLITE
Fluorescent lighting units with polyester choke and finished white enamel.
21t model, ideal kitchen, bedroom, hallway, porch, loft, etc. With tube assembled
ready to instal, £1-89, plus P. & P, 30p and insurance.

STANDARD WAFER SWITCHES
Standard size 1iin wafer—siiver-plated 5-amp contact.
standard {in spindle 2in long—with locking washer and nut
No,of Poles 2 way 3way 4way 5way 6 way 8 way 9 way 10 way i2 way
1 pole 40p 40p 40p 40p 40p 40p 40p 40p 40p
2 poles 40p 40p 40p 40p 40p 40p 40p 70p 70p
3 poles 40p 40p 40p 40p 70p 70p 70p 8Sp 85p
4 poles 40p 40p 40p 70p 70p 70p 70p £1.20 £1.20
5 polea 40p 40p 70p 70p 95p 96p 95p 21.45 £1-45
6 poles 40p 70p 70p 70p 95p 85p O5p £1.70 £1.70
7 poles 70p 70p 70p 85p £1-20 £1-20 £1.20 £1.95 £1.95
8 poles 70p 70p 70p 95p 21-20 £1.20 21.20 £2-20 £2.20
9 poles 70p 70p 9bp 95p $£1.48 £1.45 £1.45 £2-45 £22.45
10 poles 70p 70p O5p £1-20 £1-45 2145 21-45 £2.70 £2.70
11 poles 70p 85p 985p £1.20 21.70 21.70 £1-70 2295 £2-95
12 poles 70p 9bp 85p £1-20 £1.70 21.70 £1.70 £3-20 23.20
POCKET BLEEPERS
These work on quite a low frequency, are carried in the pocket,

and are mainly used in large buildings or areas so that key personnel
niay be contacted quickly. These contain two encapsulated circuits to energise
the refay and cause the bleep as well as rechargeable nickel cadmium cells.
Quite costly things to buy. The ones we have are 1ot new, but believed to be in
good working order and sold on the understanding that if they are not, they will
be replaced free. The size of the case, which is intended for carrying in top
poclllxet, is approx. 4}in long, 2in wide and 3in thick. Limited quantity at

each.

9 VOLT BATTERY ELIMINATOR
, £4-00

PRESSURE SWITCH
We recently received a delivery of a very fne pressure switch made by
Bailey & Mackey. Their type no. 108R. This is an elaborate switch
and is adjustable to 16 p.s.i. but is set at 8 p.sa.i. Tt has a reset button and is of
very superjor construction with a heavy brass hody. We understand that the
regular price of this is £12 and we have limited stocks offered at £4-50 each.

resistance  circuit,  house

wiring, car electrics. Tests

polarity of diodes and rec-

tifiers. Also ideal size for

conversion to signal injector

AMPLIFIER IN CASE WITH
SPEAKER

Marketed by British Relay under the npame
Luxistor. Thisisin a very neatlooking cabinet and
is ideal around the home or in the workshop for
s matching transfornier and volume control and
amplifier may be powered by an internal 9V
battery or an external 110V source. 8peaker is an
R-A eliptical 6in X 3}in 10,000 gauss. The ampli-
fier proper is a Newmarket model ref. P.C.4. Price

POCKET CIRCUIT TESTER

Test continuity of any low /

(circuit supplied). 30p or 2

for 50p post paid.

trouble shooting or for testing out a quick lash up.

Sizeapprox.9iin X 6}in x 3}in deep.Inputisvis

£9.80 each, 10 for £81.50. Post and insurance 20p.
BAKELITE INSTRUMENT

3 CASE

< Size approx. 83in x 33in x
2in deep with braas inserts in
four corners. This is a very strong
case sultable to house instruments
and special rigs, etc. Price 48p each,
paxlid 10p extra.
TELEPHONES
Complete.as illustrated. Save
your legs, time and temper,
simply by putting in some
telephones. Ex. G.P.0. not
new—but guaranteed in good
condition and serviceable.
Supplied with diagram and
Instructions showing how to
connect. Price 78p each + 50p
post or 2 for £2 post pald.
Also available separately, diale and handsets
50p each + 20p post.
ROCKER SWITCH
13A self-fixing into an oblong hole.
size approximately lin X }in 6p each.
10 for 72p.

SLIDE SWITCHES
Blide Switch. 2-pole changeover pane
mounting by two 6B.A. screws. Size
approx. 1in x }in rated 230V lamp.
8p each. 10 for 84p, 100 tor #8-10, 500
for £24. Ditto a8 above but for printed
circuit Bp each, 10 for 45p, 100 for £4-85.
Sub Minjature 8lide Switch. DPDT 19mm
(3in approx.) between fixing centres. 18p each or
10 for #1.08. 8P Change over spring return 250V
1A.10p

~EDUCATIONAL KITS—all with

pictorial instructions
= THIS BALANCE
KIT FREE
Eagleeducational
kits. Japanese
made these #&re
excellent value
for money. We
L) do not expect to
he able to repeat this offer once stocks are sold,
Brief description of each kit is given below and
with 3 kits or more we give FREE an accurate
11 piece balance kit. Price of kits 40p each post
paid. 8pecial price for all 8 kits 28 with free
balance kit.
KAZ2 Lens Kit. Eleven parts, including candle,
one concave lens, one convex lens, stage and slit
frame, etc. Watch light rays bend a8 they pass
through different lenses.
KA3 Water Pump Kit. Thirteen parts. Top of
pump is transparent so that operating parts may
be observed. 8mall parts are brightly coloured to
be seen -easily while working. Three types of
pump may be made: Lift pump, Force Pump and
Force Pump with reservoir and nozzle.
KA4 Busser Kit. Eleven parts. Transparent
covers allow the operation of buzzer to be seen.
Hiustrates and teaches how electromagnetism with
an automaticswitchresultsin an operating buzzer.
EKA8—2-Pole Motor Kit. Twenty-four parts
including enamel wire, armature and pole piece,
etc. Motor operates from 1}V battery. Illus-
trates and teaches how electro-magnetism operatea
a motor.
KA?7 Electro-Magnet Kit. Fifteen parts, includes
compass. es two electro-magnets, one with
one layer of wire and one with several layers of
wire. Picks up tacks, nails and any small parts
showing how magnetlsm works.
EAS8 Current and Resistance Kit. Twenty-nine
parts, including benclt and light bulb. Conduct
interesting and educational projects to learn the
application of “OHMS8 LAW’ and see the dlffer-
ence in current and resistance with different typea
and lengths of wire.
EAS9 Bell Kit. Elght parta, including bell and push
button switch. Bulld a complete electric bell and
see how the hammer is triggered to make the bell
ring.
KAI0 Morse Key Busser and Bell Kit. Twenty-
flve part kit, easy to construct, simple to operate.

‘Where postage is not stated then orders
over £5 are post free. Below £5 add 20p.
8emi-conductors add 5p post. Over £1 post
free 8.A.E. with enquiries please.

(Dept. P.E.),
Cal

J. BULL (ELECTRICAL) LTD.

7 Park Street, Croydon CRO 1YD
s to 102/3 Tamworth Road, Croydon
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Practical Elecironics Classified Advertisements

RATES: 9p per word (minimum 12 words).

Box No. 20p extra.

Semi-Display £7 per single column inch.

Advertisements must be

prepaid and addressed to Classified Advertisement Manager, ‘'Practical Electronics” IPC MAGAZINES LTD., Fleetway House,

Farringdon Street, London EC4H 4AD

BOOKS AND PUBLICATIONS

your 100°;

(Postage and Packing included)

Guarantee.

THE PICTURE BOOK METHOD OF LEARNING
BASIC ELECTRICITY 5pts £4.50, BASIC ELECTRONICS 6pts £5.40. BASIC TELEVISION 3pes £3.60

The Pictorial Approach Manuals assure the quickest and soundest method of gaining mastery over these sublects
The clear and concise illustrations make study a real pleasure. Your money refunded if not completely satisfied is
Free lllustrated Prospectus on request.

Send now to SELRAY BOOK CO., 60 HAYES HILL, BROMLEY BR2 THP

® KILRIMONT BOOKS @
110 1.C. Projects (1971), £1-20 4 5p post; 110 Semi-
conductor projects (1969), £1.20 + 5p post; Under-
standing Electronic Components (1972), £8-50;
Transistor Circuit Design Tables (1671), £2-80;
Digital Logic (1971), £1-50; Andic Technicians
Bench Manual (1972), £8-00; T.V. Technicians
Bench Manuat (1971), £2:80: Tntroduction to Semi-
conductor Devices (1974), £1.80 + 5p post.
Many others. Please send for llsts. Post free
unless indicated
KILRIMONT BOOKS (D), Kilrimont House, London
Road, Braintree, Ezsex

THOSE 1,000 BANBURY UFO’s! Details of

our Prediction (and list) S.A Numerons
Charts, Map, Detectors. R. & PUBLICA-
TIONS, Highlands, Needham Market, Suffolk.

DIGITAL COMPUTER Logic and Electronies.
A four volume Self-instructional course, £2:99
post free. Money back surance.  CAM-
BRIDGE LEARNING, Ra Rose (rescent,
Cambridge.

FOR SALE

S8EEN MY CAT? 5,000 items. Mechanical and
Electrical tGear, and materials. S.A K. K. R.
WHISTON, Dept. PLI, New Mills, Stockport.

FOR S8ALE. Ferrograph Series Seven-half-track
Stereo. Also Tandberg Series 15 four-track.
Box 48,

EDUCATIONAL

ENGINEERS. (et a  technical certiticate.
Postal courses in Engineering, Electronies,
Radio, TV, Computers, Draughtsmanship,
Buildings, ete., FREE book from: BIET
(Dept. Z(* BPE 24), Aldermaston Court,
Reading, RGT 4PF.  Accredited by CACC.

A SUCCESSFUL
CAREER

IN RADIO

Get the success you deserve—take an
ICS home study course. Pass C&G,
M.P.T. exams FIRST TIME! Free books. l

Low cost Personal tuition Send
TOOAY for FREE Guide on Radio. TV,

I Electronics, Electrical Engineering.

Name

Address __ _

I Dept. 733El l
Iﬂ Stewarts Road,
London SW84UJ
L I T B . J

WANTED

RECEIVERS AND COMPONENTS

TOP PRICES PAID
for new vaives and components
Popular T.V. and Radio types
KENSINGTON SUPPLIES

(B) 367 Kensington Street
Bradford 8, Yorks.

ORY REED INSERTS

¥ A st e, ¥
) R, e p— ¥ &
Overall length 1.85" (Body length 1.1°),

Diameter 0.14° to switch up to 500 mA at up
to 250v D.C. Gold clad contacts, 62yp per
doz.; £3-75 per 100; £27-50 per 1,000; per
10,000, AW carriage paid.

G.W.M. RADIO.LTD.
40/42 Portland Road, Worthing, Bussex 0903 348907

SERVICE SHEETS

SERVICE SHEETS8 for Televisions, Radios,
Transistors, Tape Recorders, Record Players,
ete,, from 5p with free Fault-Finding Guide.
S.AL K. orders/inguiries. (atalogue 15p.
HAMILTON RADI10O, 47 Bohemia Road, St
Leonards. Sussex. Telephone Hastings 28066,

SERVICE SHEETS, Radio, TV, etc. 8,000
models.  Catalogue 15p. S.A.E. enquiries.
TELRAY, 11 Maudland Bank, Preston.

EDUCATIONAL

SOLDERCON
DIY PIN SOCKETS FOR 1.C.’s

4p per pin precut 7's and 8°s or any length
DALO FIBRE PEN
FILLED WITH ETCH RESIST 80p.
JEF ELECTRONICS (P.E.3)

York House, 12 York Drive, Grappenhall,
Woarrington WA4 2E). Mail order only.
C.W.Q. P.&P.9p per order. Price list free.
Satisfaction or money back.

COMPONENT8 —Integrated Circuits, Digital
Displays, Diodes, Resistors, (apacitors,
Switches.  List . 3p. CAVERN ELEC-
TRONICS, 29 Clarefield Road, Leicester,
LE3 6FB.

and letter.

HONS. DEGREE IN

ELECTRONIC ENGINEERING

Two academic years in college, one year in
industry and a final academic year in college.

HONS. DEGREE IN

ELECTRICAL ENGINEERING

Three years on a six-monthly Polytechnic/Industry
sandwich pattern followed by a final academic
year in college.

H.N.D. IN

ELECTRICAL and ELECTRONIC
ENGINEERING

Three year thin-sandwich course.

For full details apply to Head of Department of
Electrical and Electronic Engineering, North
Staffordshire Polytechnic, Beaconside, Stafford or
telephone him at Stafford 52331.

Please quote reference 2373/PE on both envelope

EC

in Electronics and Radio.
in Marine Radiocommunication and Radar are also available.
Electronics College, Dept. B/3, 20 Penywern Road, Earls Court, London SW5 9SU. Tel. 01-373 8721.

previous training

TELEVISION TRAINING

(MONOCHROME AND COLOUR)
This private College provides theoretical and practical training in Radio and TV Servicing.
months' duration, with daily attendance, are available for beginners and shorter courses for men with
Next course commences April 16th,

Courses of 16

Training courses
. Write for prospectus to: London
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P?-OP&Q.Tyo s A vnicer BRAND NEW COMPONENTS BY RETURN,

Electrolytics, 16V, 25V, 50V, 1, 2-2, 4-7, 10
r—IBMﬂUS E'ﬂﬂ'lﬂﬂiﬂ mfds., 33p; 22, 47, 4p (50V, 5p); 100, 5p (50V, PREG'SION

6p). Subminiature  bead-type tantalums
All Brand New. No Rejects or 0-1/35V, 0-2235V, 0-47/35V, '1/35V, 2-2/35V, POLYCARBONATE CAPACITORS
Remnh Money  Back 4-7/35V, 10/16V, 8p. Mylar Film 100V, -001, FRESH STOCK — FULLY TESTED
Assura 002, -005, 01, -02, 2p; -04 ,-05, 24p: -068, -1, Close tolerance. High stability. All 63V d.c.
DIGPI'AL INDICATORS: o5V 3p. Polystyrene 63V, E12 series 10 pf.-10,000 0-47uF:  £5% 30p; +1% b0p
River, 8136, ot tumer Bp pf., 2p. Miniature Highstab Resistors 1.12 our ksn Aoy 1% o0

“'LED 78EG 4 DP Dl type, series 5% Third Watt Carbon Film 10-10MQ) 2uF: £5%  50p; o 78D
32. s v ype (109, over IM)and 1'W Metal Film 27 Q-10MQ, glg"'l;', *;‘;/7 70" :}:A’:}ég O
LIGHT EM¥T DIODES Red: 8 for 5p. Insured postage 8p. THE C.R. 10““1,:' *5%,1 10‘ *142;1,30
XJ‘T."I’” cl‘ip/dmlati?ﬁn- SUPPLY CO., 127 Chesterfield Road, Shetfield, 15uF: +59% £1-80; +1% £2-70
itk ra red ype N3 ORN. TANTALUM BEAD %/;PA;:W%RS.V-;;;;

K 3 v te., available 0-22, 047, 1-0, 2-2, 4-7, 6-8uF at .
IC GAS " R. Smoke, Butane Vapour, etc. 10uF 25V, ISuF 20V, 22uF ISV, 33uF |0V,
ULTRASONIC tranﬂdu«,er/rcmote control. £2. COMPUTER PANELS. %in x 7iin long lead ?z“f’:fvﬂlooé‘kec?a\ll—:lclka%’gffn:az:h 6V:|ol:e5¢:%;.

Trans. and Comps., E6, 8 Trans., 25p (10p): *Fdis, H acitors; LSP B
igi gl cigc 16 Trans., 40p (10p): E47. 10 Trans., 30p (105). o NSISTORS. BCI07. BC
98 pin DIL 12/99 hr. 4/6 digit, £11.50, data 9p. AMERICAN PANELS. 4 for 60p (17p) with data. BC109. Al ot 9:‘each; 6 for 50p; |4 for £1WAll
Kit £81. Indicators£1-28 ea. PCB £1.88, Case 35p. M.C. METERS. 2-3in, three assorted, £1-05 (25p). brand new and marked. Full spec. dgvices. May ‘
PW ELECTRONIC CAR IGNITION KIT, £6-67. WIRE ENDED NEONS. 10 for 45p ‘(Rp): 20 for be mixed to qualify for quantity pri
75p (Rp). Bank of five with § (‘\407 Driver Trans., POPULAR DIODES. IN914, 7p each; 8 for
R @ 45p. 50p; 18 for £4. IN®16, 9p each; 6 for 50p; |4 for
o 22 WAY STEPPING SWITCH wilh Reset, Mains £}, 1544, 5p each; || for 50p; 24 for £1. All
QUAD AUDIO from stereo, matrix 1C, £3-87. Operation, 80p (15p). brand new and marked.
MAGNETIC CARTRIDGE, dianond L - 80 (15p) .
£4.19. DUAL IC PREAMP £1-67. FM Hi-Ei TUNER NEW 46 WAY AS ABOVE, £1-25 (23p). R e L e AT
28. MC1310P MPX FM decoder, £2-69: KIT £3-45. CROUZET GEARED MOTOR. Mams, 15 r.p.m., 12, 13-5, I5V. Tol. + 5% at SmA. All new and
g«r{}zgunn cnlzcuma “'ﬂ;;lﬂb?- [0SR0 >-21r‘ a.ch.w., 75p (Jp). marked. Price 10p each; 6 for 50p; 14 for £).

LL. 28p: 710 and 748 33p: 7 5 FIGURE RESETTABLE COUNTER. 18/22V, will al £ each vo £4-50
741 OF b DI, o8] Froteetectoriny. a0 Qg | LR NTE on. ||| BEssToms. Caen i b sor g srom
RECEIVER ZNaNi I:‘erranti 3 le:'\b‘ﬂ"l" AF SILICON DIODES 850V 1{A. 10 on Taghoard, 30 2:20 to 222MQ in €12 series, i.e. 70 12, 15, 18,
amps: 2W, £1.19: 3-5W, £1-83; SL40X-2T45. Op). T4 22,27, 33, 39, 47, S6, 68, 82 and their decades.
860 Timer/mono/av table osc. clock, 85p. - 1.C. 7400 SERIES ON PANEL(S). 10 for 75p (10p). zi's;?os;afbili:yénlzw IrLc:iseiopArI;rafo:)pofe:ﬁr;;o?‘:

- . any val 8
1 q n TT L ggﬂ;)ﬂﬁ otc. COPPER CLAD PAX. PANELS. 5lin x 3iin, value. Special development pack—10 off each
FULL RANGE & tor 30p (10p). value 220 to 2:2M (730 resistors) £5.

(OG0 i POLYSTYRENE CAPACITORS. 12V, J00pF to 440V A.C. CAPACITORS. 0-1uF, size | {in X
Gat! .\400/1/)/3/4/.,/10/ /30{40/50,  etc., (15;: 0-012, 20p dozen: 0-015 to 0068, 30p dozen (if in, 25p; 0-25F, size I#in X fin, 30p; 0-47 and
7“?\«! 747374176, B7p; Rbdd b ordered alone 10p). ‘SuF, size 13inx }in, 35p; 1-OuF, size 2inX lin,
2127 5480, snp; T 2, 67p 74121, 40p: 741417 98p: | MIXED POLYSTYRENE/S. MICA CAPS. 100 for 45p; 2-0uF, size 2in X lin 75p.

DIL SOCKETS l‘ugh or tlow profile, 14 or 16 pi 18p 45p. SILICON PLASTIC RECTIFIERS |-5A—

?{hfg&%&;ﬁﬁ:f 16 pin, 10nun high, 35p. ; . 7ib ASSORTED COMPONENTS, £1-50. Brand new wire-ended 0017.9 100PIV at fap

BC107, 8p. BC108, 8p. ch, 8p. 2N3056, 40p. | 2Ib ASSORTED COMPUTER PANELS, £1-50. ;:;h; 3304.,"3; :?fipﬁg.':f: 2 se;;tr or 4 for

ACL20/6]7/8, ACI2/8, ACIR7/8, AF117, 18p; 8.A.E. 8in x 4in FOR LISTS. L

AD161/2, 35p ea.? B(.‘H:/Bl‘l 8p: Bu] :/8/9, 17?’ Sp post and packing on all orders betow £5

S O e e OB g J.W.B. RADIO V. ATTWOOD, DEPT. 86, P.O. BOX 8,
P 'y :

OC2/s5, 485 OLT1, 75 TiSss (T, 29 s 1 T | 75 HAYFIELD ROAD, SALFORD 6, LANCS AERESEORD JHIA NS

p; p: 2N2646 :
9N8055, 40p: 2N3614, 58p; IN3702/3/4 h/ 10p) 3 i
‘!N37(‘;g/9/1%/11 o {H 7 15/ A / Postage in brackets Mail order only } SITUATIONS VACANT
FETS8: 2N3819, 28Bp; 2N3823, 29p; 2N3s66 UHY,

568p.
ME 0411/2,18p; ME 4001, 12p; ME 4102, 11p.

0
BEC G e o s 210 o Iﬂ TECHNICAL TRAINING
TRANSFORMERS: 24V, n;”r‘slgf.;\'.np:

g ’ IN RADIO, TELEVISION
R e N AND ELECTRONIC ENGINEERING

SCR 400V: 1A, 23p; 3A, 49p: 4A, 55p: 6A Triac,
PRESETS 0- '.!.)W 5p. STORS }W 3%, 14p.

Op.
CAPACITORS:
RE
CARBQN POTS, 12v ea. Switch 4, 12p. Dual,

10100/100 F, §)

80 ke plugs, 185 sockets 95 Vero stogked. First-class opportunities in Radio and Electronics await the | € S trained man.
Copper Board 12° x 67; S.R.B.P., 40p. FeC. jib, Let | C S train YOU for a well-paid post in this expanding field.
i‘:‘m irons at R.R.P. Desolder Braid, 16p. 1 CS courses offer the keen, ambitious man the opportunity to acquire, quickly and
WEATHER STATION barometer, temp., humid., easily, the specialized training so essential to success. Diploma courses in Radio/
T LG T T — 204 10%. TV Engineering and Servicing, Colour TV Servicing, also Electronics, Computers,
C.W.0. P. & P, UK & Europe 7p. Overseas 35p. ctc. Expert coaching for:

P.0. BOX 29, BRACKNELL, BERKS, C. & G. TELECOMMUNICATION TECHNICIANS’ CERTIFICATES.

RADIO AMATEURS’' EXAMINATION.
GENERAL RADIOCOMMUNICATIONS CERTIFICATE.
C. & G. RADIO SERVICING THEORY.

FI BRE o PTICS Now available, Colour T.V. Servicing,

Crofon light guide type |s|o 64 fibres in Examination Students coached until successful.

*

|

|

heath, £1 tre; 80p; 10+, 70p.

RESISTOR BACKS: R i SRR NEW SELF-BUILD RADIO AND ELECTRONIC COURSES

5%, hi-stabs, 60p (12p); 100 | & 2%, 60p (8p); Build your own S5-valve receiver, transistor portable, signal generator and

100 (';se;;’_' °;,'3;05‘;° 35;) 88{'6-‘73{; ‘;Chapl’“:’ multi-meter. All under expert guidance.

14 for £1; 709C, 25p; 741C, 25p; 723C, 40p, i

repc Chorde N ian A5 | C00L TR GOl o 1 C 5 courses in Radio, Televison and Erectranics will be

mounted round a drum, magnet inside, also 1 sent to you by return mail.

plugs, R's, etc.,, £1 (25p), 2 for £1-65 {35p)

CASED AMPLIFIERS, 2 x ECCB3, EL84, EZ80, MEMBER OF THE ABCC ACCREDITED BY THE CACC

204V ifp for 2W ofp. Tin x 4in 30 speaker. \ e e e

All in polished oak-faced cabinet with non- | —

prp) HilD meee Gro dads @z | International Correspondence Schools
INTERNATIONAL | (Dept. D.X.25), Intertext House, Stewarts Road,

GREENWELD (re) | London SW8 4U)

24 Goodhart Way, W. Wickham, Kent

Tel. 01-777 200t. Shop at 21 Deptford CORRESPONDEN(E l

Brdwy., S.E.8, open Sats. Tel. 01-692 2009. |

Block Capitals Please

. Post in brackets, small parts 3p. S.A.E. list. } SCHOOLS | ADDRESS S I
TV LINE OUT-PUT TRANSFORMERS '

Tidman e Draer a1 tunayeombe | A WHOLE WORLD } B I

Road, Richmond, Surrey TW9 2EQ OF KNOWLEDGE AGE ... . OCCUPATION . B |

o1-048 3701, | AWAITS You! L~ o T T )
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MEN:
£50p.w.
can heyours

Jobs galore! 144,000 new computer
personnel needed by 1977. With
our revolutionary, direct-from-
America, course, you train as a
Computer Operator in only 4 weeks!
Pay prospects? £2500 +p.a.

After training, our exclusive ap-
pomtments bureau-—one of the
world’s leaders of its kind—intro-
duces you FREE to world- wide
opportunities. Write or ’phone
TODAY, without obligation.

London Computer Operators
Training Centre
M83, Oxford House
9-15 Oxford Street, W.1
Telephone 01-734 2874

127 The Piazza, Dept. M83
Piccadilly Plaza, Manchester 1
Telephone 061-236 2935

RECEIVERS AND COMPONENTS

{continued)

Modern Computer Panels; with TOS
and plastic transistors, é for (I, 1Sp P. & P.
P/C Board $/S Siin bEu;ln 10 for 50p
+15p P. & P.

Transformers, 7:5 + 7-5V app. 1A, 60p,
p.p. 18-0-18V 200mA -+ 24V 40mA 70p,
P.P. .

Potted Transformer, [000-0- 1000V @
250mA, Brand New, £6, p.p.

F.M. Tuner, with RF stage with AGC.
3 plug in transistors neg. earth. Size
24in - 2in - l}in. With circuit, £1-25,
p.p.

Crouzet Geared Motors,

10, 15, 30 or 60 rpm, new, £1-40, p
Transformers, 52-0-52V 1A + 22 O 22V
0-2A, £2, p.p. 34-0-34V 2A | 22-0-22V-
-2A, £2, p.p.

3EGI| Scope Tube, new, £1.75, p.p.

UHF Tuners, transntorlsed £1:50, p.p.

Veroboard 01 4in x 2tin, IO for £1 +
ISp P. & P.

3BP| Scope Tube with base and screen
(ex equipt.), £2-50, p.p.

Mullard I.F. Module, AM_F.M.
our tuner, transistorised, £1-25, p.p.

R.T. SERVICES (Mail order only)

77 Hayfield Road, Salford 6

240 volt

to suit

5—N-Channel FETs 3819E—£I

Full specification devices complete with circuit
details for building voltmeter, timer, ohm-
meter, etc.

Send 10p for full list of field effect transistors and
other top quality transistors available at bar-
gain prices.

REDHAWK SALES LTD.
45 Station Road, Gerrards Cross, Bucks.
MAIL ORDER ONLY

100 WATT AMPLIFIER

Fully protected, transformeriess, 9 transis-
tor circuit. Input 500 mY. Output into
8 ohms. 0-19% distortion.

Printed circuit board and full instructions.
£1-45p + 10p P. & P. S.a.e. for list of
component bargains,

EDMUNDS COMPONENTS, 134 NORTH END
ROAD, LONDON, W14. (Mail order only

RADIO & TELEVISION AERIAL BOOSTERS
£2.95, five television valves 45p. 50p bargain
Lransnstor packs, bargain £1 resistor and cap-

acitor packs, UHF-VHF televisions £7.50.
Carr. £1-50, § 5. for 3 leaflets. VELCO
ELECTRON ridge.St., Ramsbottom,
Bury, Lancs.

LADDERS
LADDERS, 24ift £9-80, carr. 30p. Leaflet
(Dept PEE), HOME SALES LADDER

CENTRE, Baldwin Road,
Tel. 029-93 2574.

Stourport, Worcs.

MISCELLANEOQUS
ENAMELLED COPPER WIRE
S.W.G. 1ib Reel 3/b Ree!
10-14 £1-15 65p
15-19 £1-15 65p
20-24 £1-18 68p
25-29 £425 75p
30-34 £1.30 80p
35-40 £1-40 85p
The above prices cover P. & P. in U.K. Supplied by

INDUSTRIAL SUPPLIES

102 Parrswood Rd., Withington, Manchester 20

Telephone No. 061-224 3553

FOR ALL vour Electronic Component require-
ments. Send for free list to B.C..ELECTRONI(
Hudderstield,

SUPPLIES. 7
HD1 4NR.

Regent Road,

METER REPAIRS. Ammeters,
multi-range meters, ete. Send to
REPAIRS, 39 Chesholm Road,
N16 0DS.

voltmeters,
METER
London,

SPECIAL OFFER.
ferred Values W and

100 mixed resistors.

P P. ALEXANDERS. 16
London, N.W.1. Tel. 465 5322.

Pre-
3W £1.25, including
postage. 2:2mF Y60V WK 10p each, including
fnverness Street,

RUN YOUR
TAPE RECORDER
OFF
A.C. MAINS
Mains unit supplied complete
and ready to plug into your
cassette recorder. (State volt-
e, model and plug required.) P. & P. I5p

Also available for single cutputs 6V, 9V, 12V,
18V, £2.P. & P. I5p.

R.C.S$ PRODUCTS
(Dept. P.E.), 3| Oljver

£250

RADIO) LTD.

oad, London, E.I7

P LIGHTING FROM YOUR I2v.

AT LAST YOU CAN TRANSMIT AND
FORGET ABOUT LICENCE EXAMINATIONS

because this Ministry approved transmitter/receiver
kit does not use R,

Your transmissions will be virtualiy SECRET since
they won’'t _be heard by conventional means.
Actually it's TWO KITS IN ONE because you get
the prmted 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 instruction$. An extremely
flexible design with quite an AMAZING ' RANGE—
has obvious applications for SCHOOL PRO]ECTS
LANGUAGE LABORATORIES, SCOUT CAMPS,
etc.

GET YOURS! SEND £5-50 NOW (S.A.E. for details)
TO: ‘BOFFIN PROJECTS’
DEPT, KE2010
4 CUNLIFFE ROAD
STONELEIGH, EWELL, SURREY

MAXI LIGHT
EMERGENCY FLUORESCENT

CAR BATTERY OR TWO 6v.
LANTERN BATTERIES

Suitable for car inspection, boat,
garage motor-caravan or
lighting is not available.
12 ins. 12v. 8 watt, £2-70 each. P. & P. free.
Reduction for quantities.
Custom-built D.C./A.C. Inverters or D.C./
D.C. Converters to your specification.

| W.E.B. ELECTRONICS
P.0. BOX 4
MALVERN « WORCS. WRI4 3HX

—MUSIC—

If your interest is in SYNTHESISERS and

other ELECTRONIC MUSIC projects, you

need our 1973 catalogue of circuit assemblies

and units. Detailed and mformanve complete

with project layouts. Send 20p P.O. to:

TAYLORELECTRONIC MUSIC DEVICES
P.O. Box 42, Chester CHI 2PW

caravan,
where mains

CONSTRUGTION AIDS. Screws, nuts, spacers,
etc., in small quantities. Aluminium panels
punched to spec. or plain sheet supplied.
Fascia panels etched aluminium to individual
requirements. Printed circuit boards—masters,
negatives and hoards, one-off or small numbers
Send 6p for list. RAMAR CONSTRUCTOR
SERVICES, 29 Shelbourne Road, Stratford-
on-Avon, Warwks.

AUDIO KINETIC8: X-40, X-60, X-100, and
special equipment amplifiers to be released
s00m. For advance information write:
IMPULSE DYNAMICS ORG., Box 4.

DontPREVARICATE| ;
- PREVATITAKE

Calculators and components will all go
up by 10%, buy now and SAVE! Our
1973 catalogue now available
at only 15p includes calcula-
tor and LSI/LED data.

BYWOOD are always up to date!

BYtiioD

o . CALCULATORS
ou may telephone your
order and pay by Access. 181 EBBERNS Rﬂgl}ugﬂl:zl;g;?ﬂﬂﬂ, HERTS.
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FO
PRECISIDN

VIODEL

ABRASIVE

3 Indispensable for precision
3 drilling, grinding, polishing,
etching, gouging, shaping.
Precision power for the
enthusiast. Shockproof.
Completely portable power
from 4} volt external
battery. So much more
scope with MINI-DRILL.
Super Kit (extra power, in-
terchangeable chuck) £4-95
p-p. 13p.

De Luxe Professional Kit
with 17 tools £7-65 p.p.

o

SPEAR DRILL

23p.
Money Ref. Guarantee.

MERLIN SUPPLY CO.

Dept. PE3D, Nailsea, Bristo! BSI19, 2LP
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ELECTRONICS FANATICS

whether beginner or advanced — we
offer a range of over 35 SUPER proj-
ects.

Have you ever wanted to build A
MACHINE THAT LEARNS? Or perhaps
make a TEACHING DEVICE? Maybe you
fancy the idea of an ELECTRONIC
FANTASY MACHINE? How about a
*Thing™ capable of REPRODUCING
ITSELF? Whatever your electronic turn-
of-mind, there's just GOT TO BE LOADS
TO INTEREST YOU in the science-fiction-
world of BOFFIN,

GET YOUR CATALOGUE — SEND JUST
1Sp NOWY!

TO: BOFFIN PROIJECTS
4 CUNLIFFE ROAD
STONELEIGH, EWELL
SURREY

Designs by GERRY BROWN and JOHN
SALMON and presented on TV.

UNIT with TWO OUTPUTS and LOW
BATTERY DRAIN gives the MOST BRILLIANT
and BEST EVER INTERNATIONAL PEFRFOR-
MANCE of all time from 12 volt CAR
BATTERY. fantastic for a YAST RANGE of
HUNDREDS of makes and types of 200-240
volt ACand UNIVERSAL AC/DC ELECTRICAL
APPLIANCES and EQUIPMENT within its
scope. Wonderful for FLUORESCENT
TUBES up to the GIANT 8ft. 125 watt size.
RECHARGES YOUR BATTERY from any
other battery by using any motorist's
AC MAINS battery charger. Should be
€14 + €1 delivery. OUR PRICE (UNUSED
but case marked) ONLY £6-90 + £1 deliv-
ery. 8 day's appro. against cash. C.O.D.
with pleasure. (Send SAE for details)

Dept PE, BROADWAY DISTRIBUTORS, The
Generator Centre, House of Time, 273
Broadway, Rossall, Fleetwood, Lancs.

Build the Mullard

Camera

Kits are now available with comp-
rehensive construction manual
(also available separately at 65p.)
SEND 5”X7"S.A.E. FOR DETAILS TO

CROFTON ELECTRONICS
15/17 Cambridge Road, Kingston-
on-Thames,Surrey KT1 3NG

PSYCHEDELIC MINI-STROBE

A very POWERFUL, POCKET-SIZED
STROBE-LIGHT that is SELF-CONTAINED
and you can take anywhere. Go to parties
and_ really BRAIN-FREEZE them with
DAZZLING PSYCHEDELIC EFFECTS and
STOP.MOTION FLASHES. Boffin's new
MINI-STROBE kit constitutes a fully
solid-state electronic_ device which s
COMPLETE  with FUTURISTIC case/
reflector unit, printed-circuit board,
electronics, and source-lamp—the only
extra is a battery which you c<an buy
locally. The whole thing can be easily
built in a few hours.

A veritable FLICKERING FASCINATOR!
Adjustable flash-rate.

GET ONE (or two) NOW and BEGIN
STEALING THE THUNDER at DISCOS
and PARTIES with your own POCKET-
LIGHTNING!

SEND £1-9S for YOUR MINI-STROBE, to:

1

Boffin Projects

4 Cunliffe Rd., Stoneleigh, Ewell, Surrey

CLEARING LABORATORY, scopes, V.T.V.M's,
V.0.M’'s, H.S. recorders, transcription turn-
tables, electronic testmeters, calibration units,
P.S.Uss, pulse generators, D.(. null-
potentiometers, bridges, spectrum analysers,
voltage regulators, sig-gens, M C relays,
components, etc. Lower Beeding 236.
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12 VOLT
FLUORESCENT LIGHTS

{as iHustrated)

Beat power cuts. Be independent. Ideal
for caravans, tents, emergency lighting, etc.
Works anywhere where i2v is available.
Guaranteed for six months. Ready to useac:

12ins. 8 watt £3-60 post paid
21ins. 13 watt £4:60 post paid

SALOP ELECTRONICS, 23 WYLE COP
SHREWSBURY, SHROPSHIRE. Callers
welcome. For lists or enquiries, large s.a.0.

FIBRE OPTIC SUPPLIERS
P.0. BOX 702, LONDON W10 6SL

FLEXIBLE LIGHT CONDUIT used to
convey light to inaccessible positions for
inspection, panel indicators, photo-electric and
other applications.

FIBROFLEX Type | glass fibre flexible light
conduit, 1-14mm active dia., bundle sheathed in
P.V.C. Prices per metre (UK. post free):
|-4, 70p; S5-9, 55p; 10+, 40p; 25m, £6 per
reel. Epoxy resin plus ferrules inc. with
orders over 10m.

CROFON Type 1610 plastic flexible light
conduit, 64 filaments. Active dia. [-80mm.
Prices per metre: |-4, £1-20; 5-9, £1; 10+
80p. 25m, £16 per reel,

PLASTIC MONOFILAMENT Type FP20,
g-Smm dia. unsheathed. 100m, £3-50; 200m,
6.

Send S.A.E. for full range of products, price list
and literature. Overseas orders add S50p
please.

|
i
J
!
|
|
\
|

EX COMPUTER PRINTED CIRCUIT
PANELS
2 x 4in packed with semiconductors and
top quality resistors, capacitors, diodes, etc.
Our price 10 boards 50p (8p). With a
guaranteed min. of 35 transistors—data
included.
SPECIAL BARGAIN PACK
25 boards for £1 (25p).
ELECTROLYTICS
10,0004« 75V, 33,0001 40V, 44 x 2%in dia.,
25,000u 25V, 20,0004 30V, 8,000u 55V,
4% x 3in dia. 50p (12p). 15,0001 15V,
44 X 2in dia. 20p (10p). 2,0001 25V wire
ended, 3 < lin dia. 15p (5p) or 12 for
£1:50 (I15p).
250 MIXED CAPACITORS 60p (8p)
250 MIXED RESISTORS 60p (8p)
3A STUD RECTIFIERS, 100 p.i.v.

4 for 50p (5p)
ASSORTED RELAYS 8 for £1 (25p)
SUB-MIN. CO-AX. PLUGS & SKTS.

4 pairs 50p (5p)

MINIATURE GLASS NEONS

12 for 50p (5p)
REED RELAYS, MIXED 10 for 50p (5p)
MICRO SWITCHES, MIXED

8 for 50p (8p)
PAPST EXTRACTOR/BLOWERFANS
100cfm 44 < 44 x 2in  £3.50 (28p)
QUARTZ HALOGEN BULBS
12V 55w 50p (5p)

Postage and package for each item shown
in brackets.

KEYTRONICS
(Mail Order only)

44 EARLS COURT ROAD
LONDON w8

01-478 8499

Elements of Linear
Microcircuits

T. D. Towers

Gives practical guidance on the selection
of commercially available linear micro-
circuit devices, and on the handling of
these sensitive circuits within an assembly.
The emphasis throughout is on applica-
tions and on the everyday problems of
designing electronic equipment, as op-
posed to production technology.

1973 116 pp illustrated 0 592 00077 X
£2-80

50 Photoelectric
Circuits and Systems

P. $. Smith

Contains design details of fifty circuits
incorporating photoelectric cells, covering
over one hundred basic applications.
Since requirements vary widely for
different applications, many of the
circuits are intended as a starting point
for further experiment although all
circuits are complete and operable as
described. Details are given of all com-
ponents so that alternatives may be
easily selected if necessary.

1972 88 pages illustrated
Cased 0 592 028178 £2-30
Limp 0 592 028798 £1-30

110 Thyristor
Projects
using SCRs and TRIAGCS

R. M. Marston

Describes many projects making use of
thyristar devices capable of handling
mains voltages that can control currents
of tens or hundreds of amperes.

The projects described, which range
from simple electronic alarms to highly
sophisticated  self-regulating  electric-
heater power controliers, should be of
equal interest to the electronics amateur,
to the student of electronics and to the
professional engineer.

1972 146 pp itlustrated
Cased 0 592 00073 7 £2-40
Limp 0 592 00074 5 £1|-40

The Butterworth Group
88 Kingsway, London WC2B 6AB
Trade counter: 4-5 Bell Yard, W(C2
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You too can build a professional synthesiser like the
one illustrated using the professionally-proven
range of Dewtron modules. NEW MODUMATRIX
modular matrix system replaces clumsy patching.
3 and 4 octave keyboards and contacts.

VCO-2 STABLE, PRECISION V/C OSCIL-
LATOR gives SINE, TRIANGULAR AND
SQUAREWAVE outputs, 1 volt/octave voltage
control. £22 each or £25 each 2 or more matched.
SHE-1 SAMPLE, HOLD AND ENVELOPE
MODULE gives variable attack, sustain, touch-
sensitive playing when used with VCO-2 signals.
£15.

Modules (except VCO-1) guaranteed two years.

Send 15 for full catalogue of our famous musical effects.

D.E.W. LTD.

PROFESSIONAL

With over 7 years' unblemished reputation in these pages, Dewtron continues to lead in new technical developments in electronic sound
effects! Ask any of our customers. See our products in the music stores, too. Suppliers of special equipment to a leading group.
OQur modules are used in professional equipment by other manufacturers and in our own built synthesisers, e.g. "Gipsy' G.l. £330.

254 Ringwood Road, FERNDOWN, Dorset BH22 9AR

SYNTHESISER
s DEWHION s vciomns

PROFESSIONAL MODULES

CASH SAVINGS

by buying modules and parts in bulk!

All modules are available separately:

Ring Modulator RM2, £8. Voltage-controlled
Oscillator VC01, £10-50, giving sawtooth and square-
wave outputs. Envelope shapers, ES1, self-
triggered or ES2 keyboard-triggered, either type
£13. White noise type WN1, £7. Voltage-con-
trolled amplifier VCA1, £10. Voltage-controlled
selective amplifier (filter for waa-waa, etc.) SA1, £12.
Voltage-controlled Phase PH1, £17. Automatic
Announcement Fader module for fading of music
by microphone announcement, AF1, £9. etc, etc.
ALL MODULES ARE BUILT, TESTED AND
SEALED FOR LONG LIFE. Simply connect
coloured wire connections as per easy instructions,
build cabinet and wire in controls and patchboard
connections! Joystick controls £4.50. REVERB
Module and spring unit £15.

La - 5
Audio-Tronics
Catalogue1973

The great 1973 edition of Lasky’s famous Audio-Tronics catalogue is available
_ FREE on request. The 48 newspaper size pages — many in full colour —are
packed with 1,000s of items from the largest stocks in Great Britain of every-
thing for the Radio and Hi-Fi enthusiast, Electronics hobbyist, Setviceman and
Communications Ham. Over half the pages are devoted exclusively to every
aspect of Hi-Fi (including Lasky’s budget Stereo Systems and Package Deals),
Tape recording and Audio Accessories. See the great new Lasky's Credit Plan
Scheme - enabling you to buy your ideal choice of equipment on easy terms.

Send this coupon with 15p for post and
inclusion on our regular mailing list.

LASKY'S RADIO LIMITED, 3-15 CAVELL STREET, LONDON E.1,
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FERRANTI
ZN 41455
AS SEEN 00/y £7.20

[}
ON TV! WITH FREE DATA
Post & Packing 5p
WE ARE SPECIALISTS IN FERRANT{ SEMI-

CONDUCTORS
BFSS9 13p ZTX310 8p ZTXS04 39p ZSI70 9p
BFS60 18p ZTX3Hi 9p ZTXSI0 15p ZSI71 iip
BFS6! 18p ZTX312 9p ZTXS530 19p ZSI72 14p
BFS96 13p ZTX3I3 10p ZTXS31 20p 2ZS174 i5p
BFS97 2lp ZTX314 Mlp ZTXSS50 iSsp ZSI76 2ip
BFS$98 18p ZTX320 28p ZTXS51 I5p ZSI178 34p
ZTX107 8p ZTX330 13p 2N3055 65p 25270 10p
ZTX108 Tp ZTX33l l4p Z5271 l4p
ZTX109 10p ZTX382 |Ilp DIODES Z5272 lép
ZTX212 12p ZTX383 13p ZS120 Tp 25274 17p
ZTX213 12p ZTX384 16p ZSi2l 9p ZS276 23p
ZTX214 13p 2ZTX450 (ISp ZSI122 p ZS278 33p
ZTX300 [0p ZTX4S1 1Sp ZS123 14p
ZTX30!1 1ip ZTXSO0 10p ZSl24 l6p ZENERS
ZTX302 1Sp ZTXSOl 1lp ZS5140 22p KSO030A to
ZTX303 12p ZTXS02 ISp ZSl4l 39p S180A—
ZTX304 19p ZTXS03 12p ZSi42 30p i types 7p
ALL DEVICES TOP GRADE. BRAND NEW, ND FULLY

GUARANTEED
WE CAN SUPPLY ANY FERRANT! DEVICE. Send SAE for
quotation
POSTAGE AND PACKING 10p. FREE over £2 00. Send SAE for
our full price st and data sheet.
BUY NOW AND BEAT V.AT.! ALL PRICES MUST
RISE ON APRIL Ist.

DAVIAN ELECTRONICS
PO BOX 38 OLDHAM LANCS. OL2 &XJ

Practical Electronics March 1973



Over 150 ways
to engineer a
better future

A BETTER Jog

find out how
in just 2 minutes

That’s how long it will take you to fill in the coupon below. Mail it
to B.ILE.T. and we’ll send you full details and a free book. B.L.E.T.
has successfully trained thousands of men at home - equipped
them for higher pay and better, more interesting jobs. We can do
as much for YOU. A low-cost B.LLE.T. home study course gets
results fast-makes learning easierand something to look forward
to. There are no books to buy and you can pay-as-you-learn.

Why not do the thing that really interests vou? Without losing a dayv’s
pay, you could quietly turn vourself into something of an expert. Com-
plete the coupon (or write if you prefer not to cut the page). No obligation
and nobody will calt on you . .. but it could be the best thing you ever did.

Others have done it, so can you

“Yesterday I received a letter from the Institution mforming that my applica-
tion tor Associate Membership lad been approved. | ean hanestly sdyv that this
has been the best value for money [ have ever obtained - a view echoed by two
colleagues who recently commenced the conrse”. —Student DB, Yorks.
“Completing vour course, teant going frotn a job 1 detested to job that |
love, with unlimited prospects”™. —Stodent J.A.O. Dubh,

“My traming with BULET. quickly changed mv earning capacity and, in the
next few yvears, iy carmings mereased fourtold” . —Student C.C.1P., Bucks.

FAND OUT FOR YOURSELF

These letters — and there are many more
on file at Mldermaston Court — speak of
the rewards that come to the man who
has given himself the specialised know-
how emplovers seek. There’s no surer way
of getting ahead or of opening up new
opportunities for yourself. It will cost
vou a stamp to find out how we can

help vou. Write to B.LLE.T. Dept,BPE2
Aldermaston Court, Reading RG7 4PF

;

NAME
ADDRESS

Pibhished approximately on the Joth ol each nonth by 1PC Mugazie s LG, Flectway Hons
Andover, Hants.  Sole Agents for Australic and New Zealand  Giordon & Gofeh (A, s b,
Eant Aftica—Statonery aud Office Supplies Lt Subseription Rate (odludimg posta

Practical Eleetromes i sold subjuct to the following <onditions, namely, that 1 shall
otherwise disposed of by way of Trade at tmare than the reenminenled seihiog
mutilated conditinn or in

FREE 76

This
book Canp
the rod
througha

page

ut you on
d 1o SUCLESS
B.ET Home

Studly

5€
Course,ChOO :

your subject now-

Parcandon Steect, Lomdon, 5.0
South Africa
- Forone year tooany part of the world £2 65 (£2.13.01,
not, without the writtei consent of the Publishers Iirst given, be lent, rosold, el out o
price showaon the cover, and that 1t shall not be lent, resnld or hired out or othersime isposed of .

MECHANICAL
AM.S.E. (Mech.)
Boiler Inspection
& Operation
C & G Eng. Crafts
C & G Fabrication
Diesel Eng.
Eng. Inspection
Eng. Metallurgy
Inst. Eng. & Tech.
Inst. Motor Ind.
Maintenance Eng.
Mechanical Eng.
Sheet Metal Work
Welding

ELECTRICAL &
ELECTRONIC
A.M.S.E. (Elec.)
C & G Elec. Eng.
C & G Elec. Inst.
C & G Elec. Tech.
Computer Elect.
Elec. Maths
Elec. Science
Electronic Eng.
Electrical Eng.
Install. & Wiring
Meters

& Measuring

Instruments

MANAGEMENT &
PRODUCTION
Automatic Control
Computer Prog.
Electronic Data
Processing
Estimating
Foremanship
Inst. Cost & Works
Accountants
Inst. Marketing
Management
Metrication
Motor Trade Man.
Network Planning
Numerical Control
Operational
Research
Personnel Man.
Planning Eng.
Production Eng.
Quality Control

wneluding HNC,

Block Capitals Please

SUBJECT OF INTEREST
Accredited by the Council for the Accreditation of Correspondence Colleges.

1
TISH INSTITUTE OF ENGINEE ECHNOLOG

f'rutral News Agency

Coucking forman
HN

Man. Prod.—cont.
Salesmanship
Storekeeping
Work Study
Works
Management
DRAUGHTSMANSH
AM.LE.D.
Design of Elec.
Machines
Die & Press Tool
Design
Electrical
Draughtsman-
ship
Gen. Draughts-
manship

Jig & Tool Design
Technical Drawirg

RADIO & TELE-

COMMUNICATIONS

Colour TV,

C & G Radio/TV/
Electronics

C & G Telecomm.
Tech

Prac. Radio & Elec.

(with kit)
Radio Amateurs
Exam.
Radio Servicing
& Repairs
Radio & TV Eng.

Transistor Course

TV Main. & Serv.
AUTO & AERO
Aero Eng.
AM.LM.I
A.R.B. Cert.

Auto Engineering

Auto Repair,
C & G Auto. Eng.
Garage
Management
MAA/IMI Diplom.
Motor Vehicle
Mechanics
CONSTRUCTIONAL
AM.S.E. «CiviD)
Architecture
Building
Y major cxams.
ONC,C & G ete.

POST TODAY FOR A
BETTER TOMORROW

r----------------

To B.LLE.T., Dept. BPE2 Aldermaston Court,
Reading RG7 4PF

. Printed 1n Bugle
Ltd. -

auy unauthansel cover by way of Trade, or affixed (0 or as purt of any prbli ation or advertising, Iiterary or pictorial miatter whot

Rhodesic and Zambia

Constructional-cont.
Building Drawing
Building Foreman
Carpentry & Join.
Civil & Municipal
Engineering
IP Constructional
Engineering
Construction
Suryevors
Institute
Clerk of Works
Council Eng.
Geology
Health Eng.
Heat & Vent.
Hydraulics
Inst. of Builders
Inst.Clerkof Works
Inst. Works &
Highway Supers.
Painting & Dec.
Public Hygiene
Road Engineering
Structural Eng.
Surveying

GENERAL
Agricultural Eng.
Council of Eng.
Inst.
Farm Science
General Education
Gen. Plastics
Pract. Maths
Pract. Slide Rule
Pure & Applied
Maths
Refrigeration
RubberTechnology
Sales Engineers
Tech. Report
Writing
Timber Trade
University Ent.

G.C.E.

580" & ‘A’
LEVELS SUBJECTS
Over 10,000
group passes

a

Cu

BPI;
IL|

AGE

d by Chapel River Prese,
Kingstons Ltd.
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20 + 20 WATT INTEGRATED
I.C. STEREO AMPLIFIER
% FREE TEAK CASE 7,

complete kits !
FEATURES: New slim design with 6 1Cs, IC
sockets, 10 silicon transistors, 4 rectifiers, 2 zeners.
Special Gardners low field slim line transformer.
Fibre glass PC panel. Complete chassis work.
HIGH QUALITY & STABILITY ARE PREDOMINATE FEATURES
_DEVELOPED BY TEXAS ENGINEERS FOR PERFORMANCE,
RELIABILITY AND EASE OF CONSTRUCTION.
FACILITIES: On/off switch indicator, headphone socket,
separate treble, bass, volume and balance controls, scratch and
rumble filters, moneo/stereo switch, Input selector: Mag. P.U.,
Radio Turer, Aux. Can be altered for Mic, Tape, Tape head etc.
(Parts list Ref. 20 on request). Constructional Details Ref. No.
21. 30p.

€.M.1. Size |34in x 84in and Ceramic Magnet

TYPE 150 6 watt, 3, 8 or |5 g
ohms £2-20. Post 22p.

TYPE I50TC Twin cone ver-
sion £2.75. Post 22p.

TYPE 450 10 watt with twin
tweeters and crossover, 3, 8
or |50hms. £3.85, Post25p.

TYPE 350 20 watt with tweeter
and crossover, B and 15 ohms.
£7-70. Post 28p.

POLISHED CABINETS 150. 150TC, 450 £4-60,

Post 30p.
ASSEMBLED IN POLISHED CABINETS (8 OHM)

SERIES 6 (Assembled 150TC) per pair £16°50. Post 70p.
SERIES 8 (Assembled 450) per pair £18°95. Post 70p.

Uses Mullard
Slow motion tuning.
battery. Ferrite aerial, Overall
24in x 3fin. TOTAL COST TO BUILD £4.85.
All parcs sold separately—Leaflet No. 6.

Module.
Buile-in
size 7inx
Post |5p.

Printed circuit all transistor
using Mullard RF/IF Module. Medium
and Long Wave bands plus Medium
Wave Bandspread for extra selectivity.
600mW push-pull outpur, fibre glass
PVC covered cabinet, car aerial
Attractive appearance and performance.
TOTAL COST TO BUILD £7.98, p.p.
32p (Batt.22p). Al!l parts sold separately
—Leaflet No. 2

design

Fully detailed and
illustrated covering ‘every
aspect of Electronics—
plus data, circuits and
information.
10,000 Stock lines at
Special Low Prices and
Fully Guaranteed.

Post

PRICE 55p Fox

(40p FOR CALLERS)
PLUS! FIVE
10p VOUCHERS

Send to this address—
Henry's Radio Ltd. (Dept.
PE). 3 Albemarle Way,
London, E.C.1—for
catalogue by post only.
All other mail and callers
to ''303", see above.

AIVI the parts you need plus Dataand Circuits.
Prices subject to change withaut natice. E. & O.E.

Get a Catalogue—it'sall in there !

e

(As featured in 'Practical Wireless™
May to August 1972)

SLIM DESIGN
WITH

KIT PRICE
SILVER TRIM
Overall chassiy size

459 14} in. x 6in. x 2 in. high

COMPLETE WITH FREE TEAK CABINET
Designer approved kits distributed by Henry’s!

SPECIAL

Justa
selection
SE150B Pocket Pencil Signal Injector, £1.90
SE500 Pocket Pencil Signal Tracer, £1-50
THL33D Robust 2 K/Volt, £4'55; with case £4:95 {f
TEI5 Grid Dip Meter 440 KHz—280 MHz, £13-45 §g-
500 30 K/Volt Multimeter, £9-15; A
with leather case, £10-50
200H:20 K/Volt Multimeter, £4-20; with case £4-95
AF105 50K/V Multimeter, £8-50; with case, £9-50
U4341 AC/DC Multimeter with transistor
tester with steel case, £10-5
TE20D RF Generator | 20KHz—500MHz, £15-95.
TE21D Audio Generator 20Hz—200KHz, £17-50.
CI-5 3in Pulse Scope |0Hz—I0MHz, £39-00.

Carr. 35p
Carr. 35p
Carr. 50p
TE65 Valve Voltmeter 28 ranges, £17:50. Carr. 40p

ALL NOMBREX MODELS IN STOCK

5 TRANSISTORS 300ke/s BAND-
WIDTH PRINTED CIRCUIT, HIGH
FIDELITY REPRODUCTION.
MONO AND STEREO. A popular
VHF FM Tuner for quality and
reception of mono and sterco.
There is no doubt about it—
VHF FM gives the REAL sound.
All parts sold separately.

Free Leaflet No. 3 & 7. TOTAL £6:97, p.p. 20p.
Decoder Kit £5-97, Tuning meter unit £1-75,
Mains unit (optional) Model PS900 £2-47. Post 20
Mains unit for Tuner and Decoder PS6/12 £3-15.

00 O0 s .
560689 ¢

FIBRE OPTICS

p.
Post 20p.

UK's Largest Range—Write
phone or call in. Details and
demonstrations on request.
DJ30L 3 Channel sound to
light unit, 3kW. £29.75
DJ40L 3 Channel Mic (Built-in) to light,
75

3kw. £38 LIGHTING * MICS
DJ70S 70 watt Disco amp/mixer, £49-95 EFFECTS - PRO-
DISCOAMP 100 watt Disco amp/ JECTORS : SPOTS

mixer, £66.50 . DIMMERS .
DJ105S 30 watt Disco amp/mixer, £32.75 STANDS' MIXERS
Anti-Feedback Quality Mic., £11-50 SPEAKERS
DJ500 50 watt PA amplifier, £44.00 Everything for
Group 300 150 watt rms Group Valve PA — Disco —

amplifier, £86:°00 Lighting. .
@®Portabledi detailsonreq t FREE Stock List
@ Credit terms for callers Ref. No. I8.

Z30 £3-57 750 £4-37
STEREO 60 £7.97 PZ5 £3.97
PZ6 £6.37 PZ8 £4.77.
Transformer for PZ8 £2-95.
Active Filter Unit £4.45,
Stereo FM  Tuner £16:95,
1IC12 £1:80 QI6's £15 pair.
Post, etc. 20p per item.

PACKAGE DEALS Post25p
2 x Z30, Stereo 60, PZ5 £15-95
2 x Z30, Stereo 60, PZ6 £18-00
2 x Z50, Sterec 60, PZ8 £20-25

£2.95
£19.95

Transformer for PZ8
PROJECT 605 KIT

CATEST BrocnORE Ref No. 36 on
request or see our carlier page.

CHASSIS (Post 50p)

iSP25/3, £10:25 HT70, £14:50
MP60, £9-95 MP610, £12.95
AP76, £17-95 GL75, £28-50

PLINTH/COVERS (State Model)

SP25/MP60/610 £3-30 (Post 40p)

AP76 €4:50 (Post 40p)

CART/PLINTH/COVER

(Post 70p)

(HL) MP60/G80QH/PC  £18-50

MP610/SC5MD/TPD2/PC (;9-;5
£321-50

AP76/M7565M/PC 2

AP96/M7565M/PC £39-95
(HL) AP76/G800/PC £18-95
(HL) SP25/G800H/PC £18-95
HT70/G800/TPDI/PC £14-50
(HL) 2025/9TAHCD/PC £13-95
MP60/SC5MD/PC £17-25
(HL) GL75/GB00E/PC £4195
(HL) GL75/G800/PC £38.95

Operate at 40kc/s up to 100
yds. Ideal remote switching and
signalling. Complete with data
and circuits.

PRICE PER PAIR £5-90, Post 10p.

4 TRACK MONO
or 2 TRACK STEREO

17" High Impedance -00
**18’' Med. Impedance  £2-00
'*36" Med.-Low Imp. 350
Erase Heads for above 75p

‘“63" 2 track mono — High
Impedance £1-T75
43 " Erase Head for above 75p

Plessey SL403D—3 watt with
B-page data, layouts and circuits
£1-50, P.C. Board 60p; Heat Sink
14p. Sinclair IC12—6 watt with
data and circuits £1-80.
TH90I13P—20  watt
Amp Module £4-57.
TH9014P-IC Preamplifier £1.50.
Data/Circuits{No. 42)

for above 10p.

Power

G & | ]

(Post 15p per Fto GSJ
XN3, XNI3, GN6 0-9
view with data, 85p.
GNP-7, GNP-B 0-9 side view
with decimal points and data,
95p.

3015F 7 seg. £2 each, £7 per 4
with daca.

12 and 24 hour clock circuits.

Ref. No. 31 15p.

MPLAED
5 transistor. A}OOm‘\N ofp.
Ficted volume and sensitivity

control 9 volt operated. £1-.75
each, p.p. 15p.

side

60mm  stroke singles and
ganged. Complete with knobs.

Q 25k, 100kQ,
250k 71, 500k{?. | meg. Log and
Lin. 40p each, 10kQ. 25kQ,
50kQ, 100k, 250k 2, Log and
Lin. ganged. 60p each.

Acknow]edzed
as U.K.'s
Largest Stockist
with Lowest
Prices Plus 12
Meonths
Guarantee.
Write or call
for FREE 16
page lists

(Ref. No. 17)




